
Любое использование данного файла означает ваше согласие с условия-
ми лицензии, текст которой, а также справка о правовом статусе данного
файла приведены на следующих двух страницах. Если вы не согласны
с условиями лицензии, немедленно прекратите использование данного
файла и уничтожьте все имеющиеся у вас копии данного файла. Элек-
тронные версии этой и других книг автора вы можете получить на сайте
http://www.stolyarov.info



ПРАВОВОЙ СТАТУС

Настоящий файл представляет собой электронную версию первого
тома книги А.В. Столярова «Программирование: введение в профес-
сию» в трёх томах (том 1: «Азы программирования»; том 2: «Систе-
мы и сети»; том 3: «Парадигмы»), называемой далее Произведением.
Все права на Произведение, предусмотренные действующим законода-
тельством, имущественные и неимущественные, включая права на текст
Произведения, иллюстрации к тексту, а также права на выполненную
компьютерную вёрстку принадлежат автору Произведения Столярову
Андрею Викторовичу. Издательство ООО «ДМК Пресс. Электронные
книги» осуществило издание Произведения в форме бумажных книг
в 2021 году на основании закючённого с автором и правообладателем
лицензионного договора. Версия текста Произведения, иллюстраций и
вёрстки, воспроизведённая в данном файле, полностью соответствует
бумажным книгам, изданным ООО «ДМК Пресс. Электронные книги»,
называемым далее Изданием.

Исключительные имущественные права на рисунки обложек, а так-
же на титульный лист, вторую страницу и страницу выходных данных
каждого из трёх томов Издания принадлежат издателю; указанные ри-
сунки и страницы воспроизводятся в составе данного файла из сообра-
жений наглядности, на основании явно прописанного в договоре усло-
вия, разрешающего такое воспроизведение.

Данный файл размещён в открытом доступе на сайте автора в се-
ти Интернет, доступном по адресу http://www.stolyarov.info, и рас-
пространяется на условиях публичной лицензии, текст которой при-
ведён на следующей странице. Просьба обратить внимание, что
условия лицензии несовместимы с распространением данного
файла через практически любые (с крайне редкими исключе-
ниями) web-сайты и иные сервисы сети Интернет. Если вы не
уверены в своём понимании условий лицензии, воздержитесь от рас-
пространения данного файла.



ПУБЛИЧНАЯ ЛИЦЕНЗИЯ
Книга А.В. Столярова «Программирование: введение в профессию» в трёх томах (том 1: «Азы

программирования»; том 2: «Системы и сети»; том 3: «Парадигмы»), называемая далее «Произве-
дением», защищена действующим российским и международным авторско-правовым законодатель-
ством. Все права на Произведение, предусмотренные законом, как имущественные, так и неимуще-
ственные, принадлежат его автору.

Настоящая Лицензия устанавливает способы использования электронной версии Произведения,
право на которые предоставлено автором и правообладателем неограниченному кругу лиц, при усло-
вии безоговорочного принятия этими лицами всех условий данной Лицензии. Любое использование
Произведения, не соответствующее условиям данной Лиценции, а равно и использование Произве-
дения лицами, не согласными с условиями Лицензии, возможно только при наличии письменного
разрешения автора и правообладателя, а при отсутствии такого разрешения является противоза-
конным и преследуется в рамках гражданского, административного и уголовного права.

Автор и правообладатель настоящим разрешает следующие виды использования данного файла,
являющегося электронным представлением одного из трёх томов Произведения, без уведомления
правообладателя и без выплаты авторского вознаграждения:

1) воспроизведение Произведения (полностью или частично) на бумаге путём распечатки с помо-
щью принтера в одном экземпляре для удовлетворения личных бытовых или учебных потребно-
стей, без права передачи воспроизведённого экземпляра другим лицам;

2) копирование и распространение данного файла в электронном виде, в том числе путём записи
на физические носители и путём передачи по компьютерным сетям, со строгим соблюдением
одновременно следующих условий: (1) все воспроизведённые и передаваемые любым ли-
цам экземпляры файла являются точными копиями оригинального файла в формате
PDF, при копировании не производится никаких изъятий, сокращений, дополнений, искажений и
любых других изменений, включая изменение формата представления файла; (2) распростра-
нение и передача копий другим лицам производится исключительно бесплатно, то
есть при передаче не взимается никакое вознаграждение ни в какой форме, в том
числе в форме просмотра рекламы, в форме платы за носитель или за сам акт копирования и
передачи, даже если такая плата оказывается значительно меньше фактической стоимости или
себестоимости носителя, акта копирования и т. п.

Любые другие способы распространения данного файла при отсутствии письменного разрешения ав-
тора запрещены. В частности, запрещается: внесение каких-либо изменений в данный файл, созда-
ние и распространение искажённых экземпляров, в том числе экземпляров, содержащих какую-либо
часть произведения; распространение данного файла в Сети Интернет через веб-сайты, оказываю-
щие платные услуги, через сайты коммерческих компаний и индивидуальных предпринимателей
(включая файлообменные и любые другие сервисы, организованные в Сети Интернет коммерчески-
ми компаниями, в том числе бесплатные), а также через сайты, содержащие рекламу любого
рода; продажа и обмен физических носителей, содержащих данный файл, даже если вознаграж-
дение значительно меньше себестоимости носителя; включение данного файла в состав каких-либо
информационных и иных продуктов; распространение данного файла в составе какой-либо платной
услуги или в дополнение к такой услуге. С другой стороны, разрешается дарение (бесплатная
передача) носителей, содержащих данный файл, бесплатная запись данного файла на носители,
принадлежащие другим пользователям, распространение данного файла через бесплатные децен-
трализованные файлообменные P2P-сети и т. п. Ссылки на экземпляр файла, расположенный на
официальном сайте автора, разрешены без ограничений.

А.В.Столяров запрещает Российскому авторскому обществу и любым другим ор-
ганизациям производить любого рода лицензирование любых его произведений и осу-
ществлять в интересах автора какую бы то ни было иную связанную с авторскими
правами деятельность без его письменного разрешения.
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:7=7?7 2Y^Qa^lV Y cV[bc_SlV UQ^^lV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;9>
:7=7@7 =QiY^^lZ [_U5 [_]`Y\pc_al Y Y^cVa`aVcQc_al 7 7 7 7 7 ;9A

;7 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp ;:=
;7:7 @VaSlV `a_TaQ]]l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;:>
;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;;>

;7;7:7 1aYe]VcYhVb[YV _`VaQgYY Y `_^pcYV cY`Q 7 7 7 7 7 7 7 7 7 ;;>
;7;7;7 @VaV]V^^lV5 Y^YgYQ\YXQgYp Y `aYbSQYSQ^YV 7 7 7 7 7 7 7 ;;B
;7;7<7 9UV^cYeY[Qc_al Y XQaVXVaSYa_SQ^^lV b\_SQ 7 7 7 7 7 7 7 ;<;
;7;7=7 3S_U Y^e_a]QgYY U\p Vݷ `_b\VUdojVZ _RaQR_c[Y 7 7 7 7 ;<<
;7;7>7 2VaVTYbm ^VfSQc[Y aQXapU^_bcY1 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;<>
;7;7?7 @a_bcQp `_b\VU_SQcV\m^_bcm _`VaQc_a_S 7 7 7 7 7 7 7 7 7 7 ;<A
;7;7@7 ;_^bcad[gYp SVcS\V^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;<B
;7;7A7 B_bcQS^_Z _`VaQc_a 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;=;
;7;7B7 <_TYhVb[YV SlaQWV^Yp Y \_TYhVb[YZ cY` 7 7 7 7 7 7 7 7 7 ;==
;7;7:97 @_^pcYV gY[\QD _`VaQc_a G89<5 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;=?
;7;7::7 GY[\ b `_bcdb\_SYV]D _`VaQc_a B5@51D 7 7 7 7 7 7 7 7 7 7 ;>9
;7;7:;7 1aYe]VcYhVb[YV gY[\l Y _`VaQc_a 6?B 7 7 7 7 7 7 7 7 7 7 ;>:
;7;7:<7 3\_WV^^lV gY[\l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;>=
;7;7:=7 @_RYc_SlV _`VaQgYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;>@
;7;7:>7 9]V^_SQ^^lV [_^bcQ^cl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;>B
;7;7:?7 AQX^lV b`_b_Rl XQ`YbY hYbV\ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;?<

;7<7 @_U`a_TaQ]]l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;?=
;7<7:7 @a_gVUdal 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;?>
;7<7;7 Ed^[gYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;?B
;7<7<7 <_TYhVb[YV ed^[gYY Y db\_S^lV SlaQWV^Yp 7 7 7 7 7 7 7 ;@;



?

;7<7=7 @QaQ]Vcal6`VaV]V^^lV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;@<
;7<7>7 4\_RQ\m^lV `VaV]V^^lV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;@?
;7<7?7 Ed^[gYY Y `_R_h^lV neeV[cl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;@@
;7<7@7 AV[dabYp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;A9

;7=7 ;_^bcadYa_SQ^YV `a_TaQ]] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;A;
;7=7:7 ;_^gV`gYp bcad[cda^_T_ `a_TaQ]]Ya_SQ^Yp 7 7 7 7 7 7 7 ;A<
;7=7;7 9b[\ohV^Yp YX `aQSY\C _`VaQc_al Slf_UQ 7 7 7 7 7 7 7 7 7 ;A=
;7=7<7 2VXdb\_S^lV `VaVf_Ul 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;AA
;7=7=7 ? aQXRYV^YY `a_TaQ]]l ^Q `_U`a_TaQ]]l 7 7 7 7 7 7 7 7 ;B9

;7>7 BY]S_\l Y Yf [_UlD cV[bc_SlV UQ^^lV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;B;
;7>7:7 BaVUbcSQ aQR_cl b bY]S_\Q]Y S @Qb[Q\V 7 7 7 7 7 7 7 7 7 7 ;B<
;7>7;7 @_bY]S_\m^lZ SS_U Y^e_a]QgYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;B?
;7>7<7 HcV^YV U_ [_^gQ eQZ\Q Y `a_TaQ]]l6eY\mcal 7 7 7 7 7 7 <9:
;7>7=7 HcV^YV hYbV\ U_ [_^gQ eQZ\Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <9?

;7?7 BYbcV]Q cY`_S @Qb[Q\p 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <9B
;7?7:7 3bca_V^^lV cY`l Y `_\mX_SQcV\mb[YV cY`l 7 7 7 7 7 7 7 7 <9B
;7?7;7 5YQ`QX_^l Y `VaVhYb\Y]lV cY`l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <::
;7?7<7 ?RjVV `_^pcYV `_apU[_S_T_ cY`Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <:<
;7?7=7 =QbbYSl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <:=
;7?7>7 CY` XQ`Ybm 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <;;
;7?7?7 ;_^bcadYa_SQ^YV b\_W^lf bcad[cda UQ^^lf 7 7 7 7 7 7 7 <;<
;7?7@7 @_\mX_SQcV\mb[YV cY`l Y `QaQ]Vcal `_U`a_TaQ]] 7 7 7 7 <;=
;7?7A7 @aV_RaQX_SQ^Yp cY`_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <;?
;7?7B7 Bca_[_SlV \YcVaQ\l Y ]QbbYSl 381B’_S 7 7 7 7 7 7 7 7 7 7 <;B
;7?7:97 CY` CDB9>7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <<:
;7?7::7 3bca_V^^lV baVUbcSQ aQR_cl b_ bca_[Q]Y 7 7 7 7 7 7 7 7 7 <<=
;7?7:;7 ?RaQR_c[Q `QaQ]Vca_S [_]Q^U^_Z bca_[Y 7 7 7 7 7 7 7 7 7 <<>

;7@7 ?`VaQc_a SlR_aQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <<?
;7A7 @_\^_n[aQ^^lV `a_TaQ]]l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <<B

;7A7:7 >V]^_T_ cV_aYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <=9
;7A7;7 3lS_U S `a_YXS_\m^lV `_XYgYY n[aQ^Q 7 7 7 7 7 7 7 7 7 7 7 <=:
;7A7<7 5Y^Q]YhVb[YZ SS_U 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <=<
;7A7=7 D`aQS\V^YV gSVc_] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <>9
;7A7>7 B\dhQZ^lV Y `bVSU_b\dhQZ^lV hYb\Q 7 7 7 7 7 7 7 7 7 7 7 7 <><

;7B7 EQZ\l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <>?
;7B7:7 ?RjYV bSVUV^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <>?
;7B7;7 CV[bc_SlV eQZ\l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <?:
;7B7<7 CY`YXYa_SQ^^lV eQZ\l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <?=
;7B7=7 2\_h^lZ SS_U6SlS_U 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <?@
;7B7>7 ?`VaQgYY ^QU eQZ\_] [Q[ gV\l] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <@9

;7:97 1UaVbQ5 d[QXQcV\Y Y UY^Q]YhVb[Qp `Q]pcm 7 7 7 7 7 7 7 7 7 7 7 7 <@;
;7:97:7 Hc_ cQ[_V d[QXQcV\m 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <@<
;7:97;7 D[QXQcV\Y S @Qb[Q\V 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <@=
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;7:97<7 5Y^Q]YhVb[YV `VaV]V^^lV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <@?
;7:97=7 ?U^_bSpX^lV b`Yb[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <A9
;7:97>7 BcV[ Y _hVaVUm 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <AB
;7:97?7 @a_f_U `_ b`Yb[d d[QXQcV\V] ^Q d[QXQcV\m 7 7 7 7 7 7 7 7 <B?
;7:97@7 5SdbSpX^lV b`Yb[YD UV[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =9;
;7:97A7 ?RX_a UadTYf UY^Q]YhVb[Yf bcad[cda UQ^^lf 7 7 7 7 7 7 =9?

;7::7 6jݷ _ aV[dabYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =::
;7::7:7 3XQY]^Qp aV[dabYp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =::
;7::7;7 FQ^_Zb[YV RQi^Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =:;
;7::7<7 B_`_bcQS\V^YV b _RaQXg_] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =:A
;7::7=7 AV[dabYp `aY aQR_cV b_ b`Yb[Q]Y 7 7 7 7 7 7 7 7 7 7 7 7 7 =;:
;7::7>7 AQR_cQ b US_Yh^l] UVaVS_] `_Yb[Q 7 7 7 7 7 7 7 7 7 7 7 7 =;=

;7:;7 6jݷ _R _e_a]\V^YY `a_TaQ]] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =;B
;7:;7:7 ? a_\Y J\LRR6^QR_aQ Y Q^T\YZb[_T_ pXl[Q 7 7 7 7 7 7 7 7 =;B
;7:;7;7 5_`dbcY]lV bcY\Y bcad[cda^lf _cbcd`_S 7 7 7 7 7 7 7 7 =<;
;7:;7<7 ?`VaQc_a 96 b SVc[_Z 5<C5 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =<;
;7:;7=7 ?b_RV^^_bcY _e_a]\V^Yp _`VaQc_aQ SlR_aQ 7 7 7 7 7 7 7 =<=
;7:;7>7 @_b\VU_SQcV\m^_bcY SXQY]_Yb[\ohQojYf 96’_S 7 7 7 7 7 =<?
;7:;7?7 =Vc[Y Y _`VaQc_a 7?D? 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =<B
;7:;7@7 =Q[bY]Q\m^Qp iYaY^Q cV[bcQ `a_TaQ]]l 7 7 7 7 7 7 7 7 ==:
;7:;7A7 ;Q[ aQXRYcm U\Y^^do bca_[d 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ==<
;7:;7B7 @a_RV\l Y aQXUV\YcV\Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =>:
;7:;7:97 3lR_a Y]ݷ^ 1YUV^cYeY[Qc_a_S2 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =>;
;7:;7::7 AVTYbca Rd[S S Y]V^Qf Y [\ohVSlf b\_SQf 7 7 7 7 7 7 7 =><
;7:;7:;7 ;Q[ b`aQSYcmbp b bV[gYp]Y _`YbQ^YZ 7 7 7 7 7 7 7 7 7 7 =>=
;7:;7:<7 >V`aValS^_bcm b_R\oUV^Yp `aQSY\ 7 7 7 7 7 7 7 7 7 7 7 7 =>>

;7:<7 CVbcYa_SQ^YV Y _c\QU[Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =>?
;7:<7:7 ?c\QU[Q S WYX^Y `a_TaQ]]YbcQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =>?
;7:<7;7 CVbcl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =?:
;7:<7<7 ?c\QU_h^Qp `VhQcm 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =??
;7:<7=7 ?c\QUhY[ 742 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =?A

;7:=7 =_Ud\Y Y aQXUV\m^Qp [_]`Y\pgYp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =@;
;7:=7:7 =_Ud\Y S @Qb[Q\V 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =@=
;7:=7;7 9b`_\mX_SQ^YV ]_Ud\VZ UadT YX UadTQ 7 7 7 7 7 7 7 7 7 7 7 =@B
;7:=7<7 =_Ud\m [Q[ QafYcV[cda^Qp VUY^YgQ 7 7 7 7 7 7 7 7 7 7 7 7 =A9
;7:=7=7 ?b\QR\V^YV bgV`\V^^_bcY ]_Ud\VZ 7 7 7 7 7 7 7 7 7 7 7 7 7 =A9

<7 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ =A=
<7:7 3S_U^Qp Y^e_a]QgYp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =A@

<7:7:7 ;\QbbYhVb[YV `aY^gY`l Sl`_\^V^Yp `a_TaQ]] 7 7 7 7 7 7 =AA
<7:7;7 ?b_RV^^_bcY `a_TaQ]]Ya_SQ^Yp `_U d`aQS\V^YV] ]d\m6

cYXQUQh^lf _`VaQgY_^^lf bYbcV] 7 7 7 7 7 7 7 7 7 7 7 7 7 =B9
<7:7<7 9bc_aYp `\Qce_a]l 9<A? 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =B=
<7:7=7 8^Q[_]Y]bp b Y^bcad]V^c_] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =B?
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<7:7>7 =Q[a_bl YX eQZ\Q CDE4h9?79>3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >9=
<7:7?7 @aQSY\Q _e_a]\V^Yp QbbV]R\Va^lf `a_TaQ]] 7 7 7 7 7 7 >9>

<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >9A
<7;7:7 BYbcV]Q aVTYbca_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >9A
<7;7;7 @Q]pcm `_\mX_SQcV\mb[_Z XQUQhY7 BVT]V^cl 7 7 7 7 7 7 7 7 >::
<7;7<7 5YaV[cYSl U\p _cSVUV^Yp `Q]pcY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >:=
<7;7=7 ;_]Q^UQ =?F Y SYUl _`VaQ^U_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >:B
<7;7>7 ;_bSV^^Qp QUaVbQgYpD Yb`_\^YcV\m^lZ QUaVb 7 7 7 7 7 7 7 >;:
<7;7?7 AQX]Val _`VaQ^U_S Y Yf U_`dbcY]lV [_]RY^QgYY 7 7 7 7 >;=
<7;7@7 GV\_hYb\V^^_V b\_WV^YV Y SlhYcQ^YV 7 7 7 7 7 7 7 7 7 7 7 >;?
<7;7A7 GV\_hYb\V^^_V d]^_WV^YV Y UV\V^YV 7 7 7 7 7 7 7 7 7 7 7 7 >;B
<7;7B7 Db\_S^lV Y RVXdb\_S^lV `VaVf_Ul 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ><;
<7;7:97 ? `_bca_V^YY SVcS\V^YZ Y gY[\_S 7 7 7 7 7 7 7 7 7 7 7 7 7 ><?
<7;7::7 Db\_S^lV `VaVf_Ul Y aVTYbca NLaD gY[\l 7 7 7 7 7 7 7 7 7 ><@
<7;7:;7 @_RYc_SlV _`VaQgYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ><B
<7;7:<7 Bca_[_SlV _`VaQgYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >=?
<7;7:=7 6jݷ ^Vb[_\m[_ Y^cVaVb^lf [_]Q^U 7 7 7 7 7 7 7 7 7 7 7 7 7 >=B

<7<7 BcV[5 `_U`a_TaQ]]l5 aV[dabYp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >>:
<7<7:7 @_^pcYV bcV[Q Y VT_ `aVU^QX^QhV^YV 7 7 7 7 7 7 7 7 7 7 7 7 >>:
<7<7;7 ?aTQ^YXQgYp bcV[Q S `a_gVbb_aV 9<A? 7 7 7 7 7 7 7 7 7 7 7 7 >>;
<7<7<7 5_`_\^YcV\m^lV [_]Q^Ul aQR_cl b_ bcV[_] 7 7 7 7 7 7 7 7 >>=
<7<7=7 @_U`a_TaQ]]lC _RjYV `aY^gY`l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >>>
<7<7>7 3lX_S `_U`a_TaQ]] Y S_XSaQc YX ^Yf 7 7 7 7 7 7 7 7 7 7 7 7 >>?
<7<7?7 ?aTQ^YXQgYp bcV[_Slf eaVZ]_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >>@
<7<7@7 ?b^_S^lV [_^SV^gYY SlX_S_S `_U`a_TaQ]] 7 7 7 7 7 7 7 7 >?9
<7<7A7 <_[Q\m^lV ]Vc[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >?;
<7<7B7 @aY]VaC b_`_bcQS\V^YV b _RaQXg_] 7 7 7 7 7 7 7 7 7 7 7 7 7 >?<

<7=7 ?b^_S^lV _b_RV^^_bcY QbbV]R\VaQ WJ\V 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >?A
<7=7:7 ;\ohY Y _`gYY [_]Q^U^_Z bca_[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >?A
<7=7;7 ?b^_Sl bY^cQ[bYbQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >?B
<7=7<7 @bVSU_[_]Q^Ul 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >@:
<7=7=7 ;_^bcQ^cl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >@<
<7=7>7 3lhYb\V^YV SlaQWV^YZ S_ SaV]p QbbV]R\Ya_SQ^Yp 7 7 7 7 >@=
<7=7?7 ;aYcYhVb[YV SlaQWV^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >@=

<7>7 =Q[a_baVUbcSQ Y ]Q[a_`a_gVbb_a 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >@?
<7>7:7 ?b^_S^lV `_^pcYp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >@?
<7>7;7 @a_bcVZiYV `aY]Val ]Q[a_b_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >@@
<7>7<7 ?U^_bca_h^lV ]Q[a_blD ]Q[a_`VaV]V^^lV 7 7 7 7 7 7 7 7 7 >A9
<7>7=7 Db\_S^Qp [_]`Y\pgYp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >A;
<7>7>7 =Q[a_`_Sc_aV^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >A>
<7>7?7 =^_T_bca_h^lV ]Q[a_bl Y \_[Q\m^lV ]Vc[Y 7 7 7 7 7 7 7 >A@
<7>7@7 =Q[a_bl b `VaV]V^^l] hYb\_] `QaQ]Vca_S 7 7 7 7 7 7 7 7 >AB
<7>7A7 =Q[a_UYaV[cYSl U\p aQR_cl b_ bca_[Q]Y 7 7 7 7 7 7 7 7 7 >B:
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<7?7 3XQY]_UVZbcSYV b _`VaQgY_^^_Z bYbcV]_Z 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >B;
<7?7:7 =d\mcYXQUQh^_bcm Y Vݷ _b^_S^lV SYUl 7 7 7 7 7 7 7 7 7 7 7 >B;
<7?7;7 1``QaQc^Qp `_UUVaW[Q ]d\mcYXQUQh^_bcY 7 7 7 7 7 7 7 7 7 >B?
<7?7<7 @aValSQ^Yp Y Yb[\ohV^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >BB
<7?7=7 BYbcV]^lV SlX_Sl Y a_TaQ]]^lV`ݷ `aValSQ^Ypݷ 7 7 7 7 ?9<
<7?7>7 ;_^SV^gYp bYbcV]^lf SlX_S_S ?B U9>EH 7 7 7 7 7 7 7 7 7 7 ?9>
<7?7?7 ;_^SV^gYp bYbcV]^lf SlX_S_S ?B OB55K\M 7 7 7 7 7 7 7 7 ?9@
<7?7@7 @aY]Val bYbcV]^lf SlX_S_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?9A
<7?7A7 5_bcd` [ `QaQ]VcaQ] [_]Q^U^_Z bca_[Y 7 7 7 7 7 7 7 7 7 7 ?::
<7?7B7 @aY]VaC [_`Ya_SQ^YV eQZ\Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?:>

<7@7 AQXUV\m^Qp caQ^b\pgYp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?;<
<7@7:7 @_UUVaW[Q ]_Ud\VZ S WJ\V 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?;=
<7@7;7 @aY]Va 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?;=
<7@7<7 ?RkV[c^lZ [_U Y ]QiY^^lZ [_U 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?;B
<7@7=7 2YR\Y_cV[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?<9
<7@7>7 1\T_aYc] aQR_cl aVUQ[c_aQ bSpXVZ 7 7 7 7 7 7 7 7 7 7 7 7 7 ?<;

<7A7 1aYe]VcY[Q b `\QSQojVZ c_h[_Z 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?<>
<7A7:7 E_a]Qcl hYbV\ b `\QSQojVZ c_h[_Z 7 7 7 7 7 7 7 7 7 7 7 7 ?<?
<7A7;7 Dbca_ZbcS_ QaYe]VcYhVb[_T_ b_`a_gVbb_aQ 7 7 7 7 7 7 7 7 ?<A
<7A7<7 ?R]V^ UQ^^l]Y b b_`a_gVbb_a_] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?=:
<7A7=7 ;_]Q^Ul QaYe]VcYhVb[Yf UVZbcSYZ 7 7 7 7 7 7 7 7 7 7 7 7 ?=;
<7A7>7 ;_]Q^Ul SlhYb\V^Yp ]QcV]QcYhVb[Yf ed^[gYZ 7 7 7 7 7 ?=>
<7A7?7 BaQS^V^YV Y _RaQR_c[Q VT_ aVXd\mcQc_S 7 7 7 7 7 7 7 7 7 7 7 ?=@
<7A7@7 9b[\ohYcV\m^lV bYcdQgYY Y Yf _RaQR_c[Q 7 7 7 7 7 7 7 7 7 ?=B
<7A7A7 9b[\ohV^Yp Y [_]Q^UQ G19D 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?>:
<7A7B7 D`aQS\V^YV b_`a_gVbb_a_] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?>;

8Q[\ohYcV\m^lV XQ]VhQ^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?>=

B`Yb_[ \YcVaQcdal 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?>>



@aVUYb\_SYV `VaS_V5 eY\_b_eb[_V

;^YTQ5 [_c_ado Sl hYcQVcV5 `aVUbcQS\pVc b_R_Z `aQ[cYhVb[Y d^Y[Q\m^_V
pS\V^YV ‑ ^_ aVhm S UQ^^_] b\dhQV YUݷc ^V _ Vݷ b_UVaWQ^YY5 nc_]d Qb`V[cd
`db[QZ _gV^[d UQUdc UadTYV7 AVhm YUݷc _ c_]5 [Q[Y] _RaQX_] [^YTQ ‑ cV`Vam
dWV Sc_a_V Vݷ YXUQ^YV ‑ `_pSY\Qbm ^Q bSVc7

9UVp ^Q`YbQcm [^YTd5 `_U_R^do nc_Z5 `_pSY\Qbm d ]V^p U_bcQc_h^_ UQS^_5
Y `_caVR_SQ\_bm \Vc `pcm5 hc_Rl XQUd][Q `aVSaQcY\Qbm S [_^[aVc^lZ [aQ6
dUeQ^UY^T_SlZ `a_V[c7 ?`lc ^Q`YbQ^Yp [^YT d ]V^p [ c_]d SaV]V^Y dWV
Rl\5 Y U_bcQc_h^_ R_\mi_Z5 ^_ ^Y _U^Q YX aQ^VV ^Q`YbQ^^lf ]^_Z [^YWV[ ^V
`aVS_bf_UY\Q `_ _Rkݷ]d USVbcY bcaQ^Yg7 AQ^miV p SbVTUQ _Rf_UY\bp bS_Y]Y
bY\Q]YD XQUd]QS [^YTd5 p `a_bc_ bQUY\bp Y `YbQ\ V7ݷ >V[_c_alV YX ]_Yf dhVR6
^lf `_b_RYZ Rl\Y YXUQ^l S dhVR^lf XQSVUV^Ypf5 TUV p aQR_cQo Y\Y aQR_cQ\5
UadTYV p R\QT_`_\dh^_ YXUQSQ\ XQ bS_Z bhݷc5 _[d`Qp cQ[_V YXUQ^YV `a_UQWVZ
hQbcY cYaQWQC `aY cYaQWV S b_c^o6UadTdo n[XV]`\pa_S nc_ ^V cQ[ b\_W^_5
f_cp Y U_\T_7 >Vb[_\m[_ aQX p `aVU`aY^Y]Q\ `_`lc[Y SXQY]_UVZbcSYp b YX6
UQcV\mbcSQ]YD Vb\Y Rl p b_T\QbY\bp ^Q Yf db\_SYp5 c_ ]^V ^V `aYi\_bm Rl
YXUQSQcm XQ bS_Z bhݷc ^V[_c_alV YX ]_Yf [^YWV[5 ^_ ncYf [^YWV[ ^V Rl\_ Rl
^Q [ݷ_[ bQZcV S _c[alc_] U_bcd`VC YXUQcV\Y SbVTUQ Y SVXUV caVRdoc `_\^_Z
`VaVUQhY Y] Y]djVbcSV^^lf `aQS ^Q [^YTd5 hc_ `_\^_bcmo Yb[\ohQVc \V6
TQ\m^_V RVb`\Qc^_V aQb`a_bcaQ^V^YV n\V[ca_^^_Z SVabYY7 B`QbYR_5 T_b`_UQ5
^V ^QU_C p `Yid bS_Y [^YTY5 hc_Rl Yf hYcQ\Y5 Q ^V hc_Rl Sl ^Q ^Yf XQiYRQ\Y
UV^mTY5 _RUYaQp ]_Yf hYcQcV\VZ7

3bݷ Rl\_ f_a_i_5 `_[Q ]_Y XQUd][Y ^V _c\YhQ\Ybm ]QbicQR^_bcmoD ]^V
SbVTUQ dUQSQ\_bm Sl[a_Ycm `Qad R_\VV6]V^VV bS_R_U^lf ^VUV\m5 hc_Rl ^Q6
`YbQcm cV[bc5 Y UVbpcm‑`pc^QUgQcm clbph adR\VZ5 hc_Rl YXUQcm ^Q`YbQ^^do
[^YW[d7 >_ S nc_c aQX aVQ\m^_bcm ^Vb[_\m[_ _c\YhQ\Qbm7 3_6`VaSlf5 _Rk6
[ݷ XQUd]Q^^_Z [^YTY YX^QhQ\m^_ `aVU`_\QTQ\bp U_bcQc_h^_ R_\miY]7 >QU_
b[QXQcm5 hc_ [^YTQ `_\dhY\Qbm Vjݷ R_\miV5 hV] `\Q^Ya_SQ\_bm5 Y U_S_\m^_
bY\m^_ ‑ `aY]Va^_ aQXQ S USQD ^_ Y S c_Z [_^eYTdaQgYY5 [_c_aQp `aVU`_\Q6
TQ\Qbm Ybf_U^_5 Rl\_ pb^_5 hc_ Vݷ YXUQ^YV S Rd]QTV UQWV bQ]l] ^VR_\miY]
cYaQW_] `aVS_bf_UYc ]_Y \Yh^lV eY^Q^b_SlV S_X]_W^_bcY7

3_6Sc_alf5 b bQ]_T_ ^QhQ\Q Rl\_ pb^_5 hc_ U\p ^Q`YbQ^Yp [^YTY ]^V `aVU6
bc_Yc bVamݷX^lZ cadU_S_Z ]QaQe_^7 HQbcY nc_Z [^YTY5 `_bSpjݷ^^lV `a_6
TaQ]]Ya_SQ^Yo ^Q pXl[V QbbV]R\VaQ Y pXl[d BY445 dWV bdjVbcS_SQ\Y S
SYUV _cUV\m^lf [^YTD `\Q^Ya_SQ\_bm Yb`_\mX_SQcm cQ[WV Y bdjVbcS_SQSido
[^YW[d `_ _`VaQgY_^^l] bYbcV]Q] 1S c_]5 hc_ ^Q ncd cV]d `_c_] `_\dhY6
\_bm5 [^YW[Q 3SVUV^YVݷ S _`VaQgY_^^lV bYbcV]lݷ ;99? T_UQ dTQUlSQVcbp b
cadU_]5 ^_ Ybf_U^_ p Vݷ cQ[ bY\m^_ `VaV`YblSQcm ^V b_RYaQ\bp27 CQ[ Y\Y Y^Q6
hV5 `aVUbc_p\_ b ^d\p ^Q`YbQcm SS_U^do hQbcm5 hQbcm5 `_bSpjݷ^^do @Qb[Q\o
Y QXQ] `a_TaQ]]Ya_SQ^Yp5 Q cQ[WV hQbcm `a_ pXl[ BY7 9b`_\mXdp Y]VojYZ6
bp _`lc5 `aVUbc_pjYV cadU_XQcaQcl p _gV^Y\ S >99 hQb_S5 Y5 [Q[ Slpb^Y\_bm5



@aVUYb\_SYV `VaS_V5 eY\_b_eb[_V ::

`_hcY ^V _iYRbp ‑ Vb\Y Rl ]^V fSQcY\_ bY\l S_\Y _TaQ^YhYcmbp Ybf_U^_
XQ`\Q^Ya_SQ^^l] _Rkݷ]_] aQR_cl5 c_ [Q[ aQX bc_\m[_ ^Q ^VT_ Rl Y di\_7

@pcmb_c hQb_S aQR_hVT_ SaV]V^Y ‑ nc_ ^Y[Q[ ^V `QaQ ^VUV\m Y UQWV ^V
`QaQ ]VbpgVSD b dhݷc_] ^Q\YhYp _b^_S^_Z aQR_cl ^Q ^Q`YbQ^YV [^YTY U_\W^_
Rl\_ dZcY `_ ]V^miVZ ]VaV `_\T_UQ5 `aYhݷ] `aY db\_SYY5 hc_ ^Q nc_ SaV]p
p _c[QWdbm _c eaY\Q^bVab[Yf `_UaQR_c_[ Y hQbc^lf da_[_S7 3 U_`_\^V^YV
[ nc_]d bd]]Q5 [_c_ado `aVUbc_p\_ _cUQcm XQ YXUQ^YV [^YTY5 `_ bQ]l] _`6
cY]YbcYh^l] `_UbhݷcQ] b__cSVcbcS_SQ\Q ]_VZ XQa`\QcV XQ `_\T_UQ7 3bݷ nc_
S]VbcV `aVSaQjQ\_ `a_V[c S `a_WV[c7

=_W^_ Rl\_ Rl _RaQcYcmbp [ YXUQcV\p]D b[_aVV SbVT_5 ]^V dUQ\_bm Rl
^QZcY [_T_6^YRdUm5 [c_ b_T\QbY\bp Rl XQ[\ohYcm b_ ]^_Z cQ[ ^QXlSQV]lZ
U_T_S_a QSc_ab[_T_ XQ[QXQ Y UQWV XQ`\QcY\ Rl ]^V [Q[_Z6^YRdUm bY]S_\Y6
hVb[YZ T_^_aQa7 >_ UV\_ cdc ^V S T_^_aQaV7 AQb`a_bcaQ^V^YV [^YTY S n\V[6
ca_^^_] SYUV5 [Q[ p UV\Qo nc_ b_ SbV]Y bS_Y]Y [^YTQ]Y5 _[QXQ\_bm Rl c_6
TUQ `_\^_bcmo Yb[\ohV^_D `a_hYcQcm [^YTd ]_W^_ Rl\_ Rl \YR_ c_\m[_ ^Q
Rd]QTV5 \YR_5 hc_ Vjݷ fdWV5 [d`YS n\V[ca_^^do SVabYo7 CQ[_Z SQaYQ^c `a_6
cYS_aVhYc ]_Y] dRVWUV^Yp]D S hQbc^_bcY5 p T\dR_[_ dRVWU5^ݷ hc_ `\QcYcm
XQ n\V[ca_^^lV [^YTY 1UQ Y S__RjV ‑ XQ RYcl Y RQZcl2 ]_W^_ aQXSV hc_
n\V[ca_^^l]Y WV b[Q^Q]Y UV^VT7

@aVWUV hV] _[_^hQcV\m^_ _c[QXQcmbp _c bS_VZ YUVY5 p aViY\5 `aYc_] RVX
_b_R_Z ^QUVWUl5 `_`a_R_SQcm `_b\VU^oo S_X]_W^_bcm5 [_c_ado SYUV\C ]_U6
^lZ S `_b\VU^VV SaV]p [aQdUeQ^UY^TD `_`a_bcd T_S_ap5 p aViY\ `_`a_bYcm
UV^VT ^Q `a_V[c d `dR\Y[Y7

@_b]_caVS ^Q bQZcl5 _aYV^cYa_SQ^^lV ^Q [aQdUeQ^UY^T5 p Sl^dWUV^ Rl\ _c[QXQcm6
bp _c Yf Yb`_\mX_SQ^Yp7 CQ[Y]Y bQZcQ]Y S__RjV ^V\mXp `_\mX_SQcmbpC aQR_cQ b ^Y]Y
caVRdVc aVTYbcaQgYY5 `aY [_c_a_Z ^V_Rf_UY]_ `aY^pcm db\_SYpݷ Yb`_\mX_SQ^Yp5ݷ Q ncY
db\_SYp5 S hQbc^_bcY5 aQXaViQoc cQ]_i^Y] f_XpVSQ] aQbbl\Qcm XQaVTYbcaYa_SQ^^l]
`_\mX_SQcV\p] aV[\Q]d Y S__RjV Sb5ݷ hc_ Y] cQ] SXUd]QVcbp ‑ Y cQ[_Sl db\_SYp
Yb`_\mX_SQ^Yp ^Q SbVf [aQdUeQ^UY^T_Slf bQZcQf5 [_c_alV p SYUV\7 ; c_]d WV _^Y
UadW^_ _c[QXlSQocbp aQR_cQcm `aY _c[\ohݷ^^_] S RaQdXVaV S1F1\3B9@D7 P `_`a_bcd ^V
]_Td ^Y[_T_ `a_bYcm `_bVjQcm `_U_R^lV bQZcl5 nc_ Yb[\ohV^_7

;a_]V c_T_5 p ^V `aYV]\o cQ[ ^QXlSQV]lV b_gYQ\m^lVݷ bVcY5ݷ [_c_alV S__RjV6c_
b_SbV] Y ^V bVcY:7 5_SVaiQVc [QacY^d ]_p [aQZ^pp jV`VcY\m^_bcm S SlR_aV baVUbcS
`YQaQ Y `a_hVZ `QR\YbYcYC p [QcVT_aYhVb[Y ^V T_c_S cVa`Vcm ^YhVT_ UQWV _cUQ\ݷ^^_
^Q`_]Y^QojVT_ b`Q] ‑ S [_^gV [_^g_S5 ]_p UYbbVacQgYp `_ eY\_b_eYY ^QXlSQ\Qbm
e_a]QgY_^^Qp^9ݷ bS_R_UQ Y Y^e_a]QgY_^^_V ^QbY\YV5ݷ Q Sla_b\Q _^Q YX Ybb\VU_6
SQ^Yp hQbc^_T_ S_`a_bQ _ c_]5 `_ [Q[Y] [_^[aVc^_ `aYhY^Q] ^V\mXp bhYcQcm b`Q]
`a_pS\V^YV] bS_R_Ul b\_SQ7

=VWUd cV]5 b_RaQcm ^dW^_ Rl\_ b_\YU^do bd]]d S ?99 999 adR\VZ 1aVhm5 ^Q`_]^o5
YUݷc _ ^QhQ\V ;9:> T_UQ27 @aVU`_\QTQ\_bm5 hc_ `_\_SY^Q nc_Z bd]]l dZUݷc ^Q hQbcYh6
^do [_]`V^bQgYo ]_VT_ aQR_hVT_ SaV]V^Y5 hc_ `_XS_\Y\_ Rl _bcQcmbp ^Q `\QSd5 ^V
caQcp SaV]p ^Q b\dhQZ^lV `_UaQR_c[YD Sc_aQp `_\_SY^Q bd]]l U_\W^Q Rl\Q dZcY ^Q
YXUQ^YV Rd]QW^_Z [^YTY7 3l[\QUlSQp ^Q bS_Z bQZc CD?<I1B?F79>6? Q^_^b Y ]QcVaYQ6
\l `a_V[cQ5 p5 Vb\Y b_SbV] hVbc^_5 `_hcY ^Y ^Q hc_ ^V ^QUVp\bp5 ^_ Sb6ݷcQ[Y `a_Ud]Q\

:@_Ua_R^_bcY _ [ݷ_[ _c^_iV^YY [ cQ[ ^QXlSQV]l] [b_gYQ\m^lݷ bVcp]ݷ YX\_WV^l S
]_VZ bcQcmV CVQcaݷ [_^cV^c^_T_ QRbdaUQ7 B_gYQ\m^lV bVcYC Ybc_aYp _U^_Z cVa]Y^_\_TYhV6
b[_Z UVe_a]QgYY5ݷ [_c_ado \VT[_ ^QZcY S 9^cVa^VcV b `_]_jmo `_Yb[_Slf ]QiY^7



:;

bYbcV]d `__jaV^YZ U\p cVf5 [c_ _[QWVc ]^V ]QcVaYQ\m^do `_UUVaW[dC XQ `_WVacS_SQ6
^YV _c <99 adR\VZ p _RVjQ\ d`_]Y^Q^YV S b`Yb[V b`_^b_a_S5 [_c_alZ RdUVc `_]Vjݷ^ S
[^YTV5 XQ `_WVacS_SQ^YV _c >99 adR\VZ ‑ ݷeYa]V^^lZݷ [_]`Q[c6UYb[ b QSc_TaQe_]
QSc_aQ 1_c]Vhd5 hc_ ^Y _UY^ n[XV]`\pa cQ[_T_ UYb[Q S Yc_TV ^V Rl\ ^Y[V] S_bcaVR_6
SQ^5 cQ[ hc_ ncQ YUVZ[Q Rl\Q5 SYUY]_5 b_SbV] ^VdUQh^_Z2D `aY `_WVacS_SQ^YY _c :>99
adR\VZ ‑ n[XV]`\pa Rd]QW^_Z [^YTY5 _`pcm WV5 b QSc_TaQe_]5 Q _c <999 adR\VZ ‑
[^YTd S `_UQa_h^_] Yb`_\^V^YY5 S [_c_a_] _^Q RdUVc YXT_c_S\V^Q S b__cSVcbcSYY b
[_\YhVbcS_] cQ[Yf `_WVacS_SQ^YZ7

@_hcY baQXd ‑ S_ Sbp[_] b\dhQV5 bdjVbcSV^^_ aQ^miV5 hV] `_bcd`Y\Y `VaSlV `_6
WVacS_SQ^Yp ‑ ^Vb[_\m[_ hV\_SV[ XQUQ\Y ]^V S_`a_b5 hc_ RdUVc b UV^mTQ]Y5 Vb\Y ^dW6
^Qp bd]]Q ^V b_RVaݷcbpD S _cSVc p ^Q`YbQ\ _cUV\m^do bcaQ^Yh[d5 TUV `__RVjQ\ f_cp Rl
hc_6c_ bUV\Qcm S \oR_] b\dhQV5 UQWV Vb\Y ^V `_\dhd S__RjV ^Y _U^_T_ `_WVacS_SQ^Yp7
;_^[aVc^_ p `__RVjQ\5 hc_ Vb\Y bd]]Q b_RaQ^^lf `_WVacS_SQ^YZ _[QWVcbp ]V^miV
;> 999 adR\VZ5 p Sbݷ aQS^_ ^Q`Yid hQbcm [^YTY5 `_bSpjݷ^^do pXl[d BY5 Y YXUQ] Vݷ
_cUV\m^_Z [^YT_Z5 `\ob [ c_]d S _hVaVU^_Z aQX U_aQR_cQo cV[bc bS_VZ [^YTY `_ BY44
Y `VaVYXUQ] Vݷ S hVcSݷaclZ aQX7 @aY bd]]V `_WVacS_SQ^YZ _c ;> U_ >> clbph p `_6
_RVjQ\ U_aQR_cQcm Y `VaVYXUQcm cQ[WV bS_o bcQado [^YW[d `_ WJ\V5 `aY bd]]V _c
>> U_ :99 clbph ‑ `VaVaQR_cQcm Y `VaVYXUQcm 3SVUV^YVݷ S _`VaQgY_^^lV bYbcV]l5ݷ
`aY bd]]V _c :99 U_ :;9 clbph ‑ ^Q`YbQcm hQbcm5 `_bSpjݷ^^do @Qb[Q\o5 Y YXUQcm
Vݷ _cUV\m^_Z [^YT_Z7 >Q[_^Vg5 `aY U_bcYWV^YY `_a_TQ S :;9 clbph p `__RVjQ\5 hc_
XQUd]Q^^do [^YTd ^Q`Yid `_\^_bcmo Y `a_U_\Wd bR_a UV^VT5 hc_Rl bUV\Qcm S_X]_W6
^l] Vݷ YXUQ^YV7 5Qc_Z `aY^pcYp aViV^Yp p ^QX^QhY\ : bV^cpRap ;9:> T_UQ5 c_TUQ [Q[
_`YblSQV]lV b_RlcYp `a_Ybf_UY\Y S ^QhQ\V p^SQap ‑ Q^_^b `a_V[cQ Rl\ UQcYa_SQ^
@79:7;9:>7

@_b\V Q^_^bQ USQ U^p Rl\_ cYf_D `VaS_V `_WVacS_SQ^YV `_bcd`Y\_ ^Q b\VUdojYZ
UV^m5 ^_ nc_ ]_W^_ Rl\_ ^V bhYcQcmC `a_V[c aViY\ `_UUVaWQcm _UY^ YX ]_Yf bcQalf
X^Q[_]lf5 YXSVbc^lZ `_U ^Y[_] PB5=<9>7 ;QadbV\m XQSVacV\Qbm \Yim :9 p^SQap5 [_TUQ
XQ UV^m ]^V `aYi\_ bV]m `_WVacS_SQ^YZ ^Q _Rjdo bd]]d bSliV := clbph7 @_\mXdpbm
b\dhQV]5 p f_cV\ Rl bQ]l] Yb[aV^^Y] _RaQX_] `_R\QT_UQaYcm 4aYT_aYp ;aQZ^_SQ5
[_c_alZ5 `aYb\QS Sc_a_V `_ bhݷcd `_WVacS_SQ^YV5 ^V `_\V^Y\bp Y U_^ݷb Y^e_a]QgYo
_ `a_V[cV U_ iYa_[_Z `dR\Y[Y hVaVX `aVb\_SdclV b_gYQ\m^lVݷ bVcY7ݷ

@VaSlZ YX ^Q]VhV^^lf adRVWVZ S ;> 999 `a_V[c `aV_U_\V\ dWV :; p^SQap5 Sc_a_Z
adRVW 1>> 9992 ‑ :? p^SQapD = eVSaQ\p bd]]Q `VaVSQ\Y\Q XQ :99 9995 Q :9 eVSaQ\p ‑
XQ ]QTYhVb[YV :;9 9995 cQ[ hc_ SbV ]_Y XQ`Qb^lVݷ SQaYQ^clݷ aQX_] dcaQcY\Y Q[cdQ\m6
^_bcmD [^YTd cV`Vam ^dW^_ Rl\_ XQ[Q^hYSQcm f_cm cdi[_Z5 f_cm hdhV\_]7

;_^Vh^_5 ^V Sbݷ Rl\_ bc_\m aQUdW^_D R\YWV [ SVb^V `VaSQp S_\^Q `_WVacS_SQ^YZ
_[_^hQcV\m^_ Ybbp[\Q5 cQ[ hc_ ]^V UQWV `aYi\_bm `aVaSQcm aQR_cd ^QU ad[_`Ybmo5
hc_Rl XQaQR_cQcm UV^VT ^Q bc_a_^V7 <Vc_] p U_TQUQ\bp b__RjYcm _ `a_V[cV ^Q bQZcV
U9>EH7XB77[E5 _cUV\m^_V b`QbYR_ VT_ S\QUV\mgd =Q[bY]d 3Q\p^b[_]d XQ aQXaViV^YV
^Q nc_D Q^_^b `_a_UY\ Sc_ado S_\^d `_WVacS_SQ^YZ7 3 `VaSlZ T_U `a_V[c ]^_T_ aQX
\df_UYݷ S ]Y^dbݷ Y b^_SQ Sl^laYSQ\5 U_ `_b\VU^VT_ Rl\_ ^V`_^pc^_5 fSQcYc \Y UV^VT
^Q YXUQ^YV Y S [Q[_] SYUV7

AQR_cQ ^QU ad[_`Ybmo S c_ SaV]p i\Q ^Q dUYS\V^YV R_Ua_7 DWV [ ;< eVSaQ\p ;9:>
T_UQ ‑ hVaVX WQ\[Yf `_\c_aQ ]VbpgQ `_b\V bcQacQ ‑ p U_RY\ ad[_`Ybm hQbcY `a_ BY5
Vjݷ hVaVX ]Vbpg U_`YbQ\ SS_U^do hQbcmD `_c_] `aVaSQ\bp ^Q `Qad ]VbpgVS5 `_b[_\m[d
`a_V[c [Q[ aQX diݷ\ S ]Y^db5 Q d ]V^p ^Q[_`Y\Ybm UadTYV UV\Q7 3_X_R^_SYS aQR_cd
S ^QhQ\V Yo^p5 p [ : bV^cpRap ^Q`YbQ\ hQbcm `a_ @Qb[Q\m5 `aYXSQ^^do aQbb[QXQcmݷ
`a_TaQ]]Ya_SQ^YV7ݷ Nc_Z hQbcY p S ^QhQ\V `a_V[cQ R_\miV SbVT_ R_p\bp5 SVUm _`lcQ
`aV`_UQSQ^Yp @Qb[Q\p bcdUV^cQ] d ]V^p ^V Rl\_5 Q hQbc^lV da_[Y b_ bcQaiV[\Qbb^Y[Q6
]Y5 T_c_SpjY]Ybp [ 64N ‑ nc_ ^V b_SbV] c_7 >_ U_a_Td5 [Q[ YXSVbc^_5 _bY\Yc YUdjYZD
bcQS ^Q c_c ]_]V^c bQ]l] R_\miY] ]Na’_Sb[Y] eQZ\_] YX SbVf5 [_c_alV p [_TUQ6\YR_
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aVUQ[cYa_SQ\5 hQbcm ad[_`YbY5 `_bSpjݷ^^Qp ^QhQ\m^l] ^QSl[Q] `a_TaQ]]Ya_SQ^Yp5
`aY^Vb\Q YXapU^do U_Xd cS_ahVb[_T_ dU_S\VcS_aV^Yp5 Q XQ_U^_ _X^Q]V^_SQ\Q _[_^hQ6
^YV ad[_`YbY cVf hQbcVZ5 [_c_alV caVR_SQ\_bm b_XUQcm b ^d\p ‑ _bcQ\Ybm c_\m[_ hQbcY5
[_c_alV dWV bdjVbcS_SQ\Y aQ^miV S SYUV _cUV\m^lf [^YWV[7

3 ^QhQ\V ^_pRap ;9:> T_UQ ad[_`Ybm S c_] SYUV5 [_c_alZ Ybf_U^_ `\Q^Ya_SQ\bp5
_[QXQ\Qbm XQSVaiV^Q7 9c_T `a_YXS_UY\ bcaQ^^_V S`VhQc\V^YVC bV]m hQbcVZ 1SS_U^Qp5
@Qb[Q\m5 QbbV]R\Va5 BY5 _`VaQgY_^^lV bYbcV]l5 `QaQ\\V\m^_V `a_TaQ]]Ya_SQ^YV Y
BY442 aQbcp^d\Ybm QW ^Q ::9< bcaQ^Ygl5 cQ[ hc_ [^YTQ `_\dhQ\Qbm b\Yi[_] c_\bc_Z7
5V^VT ^Q Vݷ YXUQ^YV5 S`a_hV]5 Sbݷ aQS^_ ^V Rl\_5 Q Vjݷ p Q[cYS^_ Yb[Q\ fdU_W^Y[Q5
[_c_alZ ]_T Rl ^QaYb_SQcm U\p nc_T_ RVX_RaQXYp `aY\Yh^do _R\_W[d7 @_[Q ad[_`Ybm
hYcQ\Y ^Vb[_\m[_ ]_Yf UadXVZ ^Q `aVU]Vc pS^lf [_bp[_S5 d ]V^p5 S U_SVaiV^YV SbVT_5
pS^_ _R_X^QhY\_bm _jdjV^YV5 hc_ S cQ[_] SYUV ad[_`Ybm ]^V ^V ^aQSYcbp ‑ S ^VZ
^V Rl\_ ^Vb[_\m[Yf T\QS5 [_c_alV _hV^m f_cV\_bm Y]Vcm 1S hQbc^_bcY5 T\QS `a_ aQ6
R_cd b UaQZSVa_] cVa]Y^Q\Q Y RYR\Y_cV[d >3EBC5C25 Q Vjݷ hV] UQ\miV5 cV] bY\m^VV
_R_X^QhQ\_bm WV\Q^YV b^QRUYcm [^YTd hQbcp]Y5 `_bSpjݷ^^l]Y ]3< Y ]3<8];5 aQX^l]
n[X_cYhVb[Y] pXl[Q] Sa_UV <Yb`Q Y @a_\_TQ5 Y `_[QXQcm5 [Q[ `aY]V^pcm ??@ U\p
b_XUQ^Yp TaQeYhVb[Yf Y^cVaeVZb_S7

AQX]li\V^Yp5 [Q[ Rlcm UQ\miV5 Sl\Y\Ybm S YUVo `aVSaQcYcm [^YTd S caݷfc_]^Y[5
hc_ UQSQ\_ S_X]_W^_bcm `ap]_ bVZhQb YXUQcm `VaSlV hQbcY5 S [_c_alf p Rl\ dSVaV^5 Y
`a_U_\WYcm aQR_cd ^QU_ SbV]5 hc_ [QXQ\_bm b\Yi[_] blal]7 9UVp Rl\Q _`dR\Y[_SQ^Q
^Q bQZcV :> UV[QRap Y Sa_UV Rl ^V SlXSQ\Q d `dR\Y[Y S_XaQWV^YZ5 cQ[ hc_ p b_baVU_6
c_hY\bp ^Q `_UT_c_S[V `VaS_T_ c_]Q5 S[\ohQSiVT_ c_\m[_ SS_U^do hQbcm Y hQbcm `a_
@Qb[Q\m7 ;a_]V ]^_WVbcSQ U_aQR_c_[ cV[bcQ5 SQW^_Z hQbcmo nc_Z `_UT_c_S[Y bcQ\_
b_XUQ^YV aYbd^[Q Y UYXQZ^Q _R\_W[Y7 5adXmp `_X^Q[_]Y\Y ]V^p b UYXQZ^Va_] 6\V6
^_Z 5_]V^^_S_Z5 [_c_aQp R\VbcpjV aVQ\YX_SQ\Q _e_a]YSidobp d ]V^p YUVo7 BoWVc
aYbd^[Q;5 TUV XV]^_Z iQa bc_Yc ^Q caݷf [_bcl\pf ^Q b`Y^V 2QTQ5 VUdjVT_ `_ `_\o b
TaQR\p]Y ^Q SV\_bY`VUV b [SQUaQc^l]Y Y5[bQݷ\_] Q S_[adT \VcQVc _eYTVSiQp alRQ b
[al\mp]Y Y `VaV`_^hQcl]Y \Q`Q]Y5 p `_XQY]bcS_SQ\ YX `a_YXSVUV^Yp5 [_c_a_V \VT6
[_ _clb[YSQVcbp S 9^cVa^VcV `_ ^QXSQ^Yo DUYSYcV\m^lZݷ ]Ya `a_TaQ]]Ya_SQ^Yp7ݷ
9bf_U^_V `a_YXSVUV^YV `aVUbcQS\p\_ b_R_Z aYbd^_[ e\_]QbcVaQ]Y `_ G89D52?1B4’d5 [_6
c_alZ [c_6c_ ^V `_\V^Y\bp be_c_TaQeYa_SQcm7 2_\mi_V b`QbYR_ QSc_ad _aYTY^Q\m^_T_
aYbd^[Q XQ YUVo5 _RVb`VhYSido ]V^p YXapU^_Z U_X_Z `_XYcYS^_T_ ^Qbca_V^Yp7 ; b_6
WQ\V^Yo5 p `_6`aVW^V]d ^V X^Qo5 [c_ b_XUQ\ nc_c aYbd^_[5 ^_ ^QUVobm5 hc_ Vb\Y VT_
QSc_a [_TUQ6^YRdUm dSYUYc _R\_W[d ]_VT_ `VaS_T_ c_]Q5 ^Qi b 6\V^_Z aY]VZ[ V]d
`_^aQSYcbp C627

@VaSlZ c_] diݷ\ S cY`_TaQeYo ; ]QacQ ;9:? T_UQ7 ; c_]d SaV]V^Y `_WVacS_SQ^YZ
Rl\_ b_RaQ^_ hdcm R_\miV =99 clbph adR\VZD dhYclSQp [_]`V^bQgYo ]_VT_ SaV]V^Y
1Q `_caQhV^_ VT_ [ c_]d ]_]V^cd Rl\_ >>@ hQb_S2 Y aQbf_Ul ^Q YXUQ^YV5 `a_V[c \d\VcVݷ
S ]Y^dbݷ `_hcY ^Q <= clbphY7 CVf^YhVb[Y d ]V^p Rl\Q T_c_SQ ad[_`Ybm Sc_a_T_ c_]Q5
^_ YXUQSQcm nc_c Sc_a_Z c_] Rl\_ dWV ^V ^Q hc_7 1 Vjݷ Sc_a_Z c_] `_b\V U_`Ybl6
SQ^Yp T\QSl `a_ >3EBC5C Y ^Vb[_\m[Yf UadTYf eaQT]V^c_S U_S_\m^_ bY\m^_ aQb`df ‑
QW U_ ?>9 bcaQ^Yg7 @_b\VU^VZ [Q`\VZ bcQ\_ ^QSpXhYS_V _jdjV^YV5 hc_ cV[bc `a_ _`V6
aQgY_^^lV bYbcV]l ]^V S cV[djV] SYUV ^V ^aQSYcbpD Sb6ݷcQ[Y [^YW[V 3SVUV^YVݷ S
_`VaQgY_^^lV bYbcV]lݷ [ c_]d SaV]V^Y Yb`_\^Y\_bm UVbpcm \Vc5 Y hV] UQ\miV5 cV]
R_\miV ]^V f_cV\_bm Vݷ aQX_RaQcm U_ _b^_SQ^Yp Y Slbca_Ycm XQ^_S_7 3 Yc_TV p aViY\
S_ Sc_a_Z c_] S[\ohYcm c_\m[_ hQbcY `a_ QbbV]R\Va Y pXl[ BY 1`_U _RjY] ^QXSQ^Y6
V] YX[_da_S^VS_V<ݷ `a_TaQ]]Ya_SQ^YV25ݷ Q _bcQ\m^_V ‑ b_RbcSV^^_ T_S_ap5 Sb5ݷ hc_

;AVhm YUݷc _R _R\_W[V `VaS_T_ c_]Q YXUQ^YZ5 SliVUiYf S ;9:? Y ;9;: TT7 S YXUQcV\m6
bcSV =1;B @aVbbD Vb\Y Y^cVaVb^_5 ]_WVcV `_\oR_SQcmbp ^Q ncY _R\_W[Y ^Q bQZcV QSc_aQ5
aQb`_\_WV^^_] `_ QUaVbd 8DD@C88CD?<I1B?F79>6?7



:=

Sli\_ YX c_Z bcQa_Z [^YW[Y ‑ U_SVbcY U_ d]Q5 b^QRUYcm U_`_\^YcV\m^_ `_\^_SVb^_Z
hQbcmo5 `_bSpjݷ^^_Z [_]`mocVa^l] bVcp]5 Y YXUQcm _cUV\m^l] ‑ caVcmY] ‑ c_]_]5
_XQT\QSYS VT_ BYbcV]lݷ Y bVcY7ݷ

>Vb]_cap ^Q SbV b\_W^_bcY5 Slf_U `VaS_T_ c_]Q [QXQ\bp SQW^_Z `_RVU_Z ‑ `aVWUV
SbVT_ b YUVZ^_6eY\_b_eb[_Z c_h[Y XaV^Yp5 SVUm YXUQcm VT_ dUQ\_bm XQ bhݷc b_RaQ^^lf
`_WVacS_SQ^YZ5 b_faQ^YS [_^ca_\m XQ QSc_ab[Y]Y `aQSQ]Y Y SlaSQSiYbm cV] bQ]l] YX
[_`YaQbcYhVb[_T_ XQT_^Q5 `_bca_V^^_T_ U\p QSc_a_S YXUQcV\mb[_6]VUYZ^_Z Y^UdbcaYVZ7
2l\Y5 S`a_hV]5 Y `aYhY^l U\p ^VdU_S\VcS_aݷ^^_bcY7 BQ]6c_ p5 aQXd]VVcbp5 ^V b_RY6
aQ\bp _bcQ^QS\YSQcmbp ^Q @Qb[Q\V5 ^_ `dR\Y[V5 SYUVSiVZ c_\m[_ `VaSlZ c_]5 nc_ Rl\_
^V S`_\^V `_^pc^_D aQXd]VVcbp5 cdc WV ^Qi\_bm YXapU^_V [_\YhVbcS_ fVZcVa_S5 XQpSYS6
iYf5 hc_ ݷdbcQaVSiYZݷ @Qb[Q\m S`QaYSQoc dhV^Y[Q] c_\m[_ cV5 [c_ ^V X^QVc ^YhVT_
UadT_T_7 9XUQ^YV Sc_a_T_ c_]Q pS^_ caVR_SQ\_bm e_abYa_SQcm [Q[ ]_W^_ RlbcaVV7

3 Q`aV\V ;9:? T_UQ ]^V `aVU\_WY\Y `a_hYcQcm [dab 1afYcV[cdaQݷ N3= Y pXl[
QbbV]R\VaQݷ S eY\YQ\V =4D S 6aVSQ^VD YXUQcm c_] YX[_da_S^VS_V<ݷ `a_TaQ]]Ya_SQ6
^YVݷ U_ ^QhQ\Q [_]Q^UYa_S[Y p5 [_^Vh^_5 ^V db`V\ ‑ Y5 ^QU_ b[QXQcm5 _hV^m f_a_i_5
hc_ ^V db`V\7 HcV^YV \V[gYZ5 S _b^_Sd [_c_alf p XQ\_WY\ b__cSVcbcSdojdo T\QSd ad[_6
`YbY5 `_[QXQ\_5 hc_ cQ] Vbcm hc_ Yb`aQSYcmD [_TUQ XQ UVSpcm \Vc U_ nc_T_ ‑ SVb^_Z ;99@
T_UQ ‑ p hYcQ\ c_c WV [dab S CQi[V^cV 1YX hVT_5 b_RbcSV^^_5 Y Sla_b\Q [^YW[Q `a_
WJ\V25 p Vjݷ ^V X^Q\ ^V[_c_alf \oR_`lc^lf SVjVZ5 cQ[Yf5 ^Q`aY]Va5 [Q[ [_^SV^gYp
LMNLU Y ]^_T_ hVT_ VjݷD hYcQp \V[gYY S 6aVSQ^V5 p _chݷc\YS_ dSYUV\5 [Q[ Y]V^^_
b\VUdVc `VaVUV\Qcm hQbcm `aYSVUݷ^^lf S cV[bcV `aY]Va_S Y [Q[ [_V6TUV bc_Yc b]VbcYcm
Q[gV^cl7

3Va^dSiYbm YX 6aVSQ^Q5 p eQ[cYhVb[Y SVbm ]QZ ;9:? T_UQ d`_caVRY\ ^Q _[_^hQ6
cV\m^do U_S_U[d hQbcVZ `a_ WJ\V Y BYD Sc_a_Z c_] diݷ\ S `VhQcm S ^QhQ\V Yo^p5 Y
^Qf_WUV^YV `a_V[cQ `_6`aVW^V]d S T\dR_[_] ݷY^dbV[ݷ ]V^p ^V _bcQ^_SY\_5 _hV^m dW
f_cV\_bm5 [Q[ T_S_apc5 XQ[alcmݷ TVicQ\mcݷ Y XQ_U^_ `a_UV]_^bcaYa_SQcm5 hc_ @Qb[Q\m
S ]_VZ [^YTV Yb`_\mXdVcbp dW c_h^_ ^V `_c_]d5 hc_ p p[_Rl ^YhVT_ UadT_T_ ^V X^QoD
XQ]VcY]5 BY p5 Vb\Y ^Q c_ `_i\_5 X^Qo ^Q]^_T_ \dhiV Y S__RjV6c_ Y]V^^_ V]d5 Q ^V
@Qb[Q\o5 dhd bcdUV^c_S VWVT_U^_ b ;999 T_UQ7 Ad[_`Ybm _c[a_SV^^_ WT\Q ]^V ad[Y5 Y
_c[\QUlSQcm `dR\Y[QgYo Sc_a_T_ c_]Q ^V f_cV\_bm7

9cQ[5 Sc_a_Z c_] _c`aQSY\bp S `VhQcm5 Q `a_V[c _[QXQ\bp S ]Y^dbV `_hcY ^Q :B9
clbphD nc_ dWV Rl\_ ^Q]^_T_ R_\miV5 hV] p ]_T bVRV `_XS_\Ycm7 @_b\V ]QaQe_^Q
b YXUQ^YV] `VaSlf USdf c_]_S ]^V S \oR_] b\dhQV caVR_SQ\bp `VaValS5 cQ[ hc_ p
hVbc^_ _RkpSY\ ^Q bQZcV5 hc_ [ aQR_cV ^QU caVcmY] c_]_] SVa^dbm5 [_TUQ `a_V[c SlZUVc
YX ]Y^dbQ7 @VaValS5 S`a_hV]5 U\Y\bp ^V cQ[ U_\T_7 ;B bV^cpRap ;9:? T_UQ5 `_\dhYS
aV[_aU^_V `_WVacS_SQ^YV ^Q eQ^cQbcYhVb[do bd]]d S BBBBB adR\VZ5 p dWV ^V b]_T
UQ\miV _c\l^YSQcm _c aQR_cl7

<_TY[d YX\_WV^Yp5 Yb`_\mX_SQSidobp S bcQa_Z [^YW[V `_ _`VaQgY_^[Q]5 `aYi\_bm
S Yc_TV `_\^_bcmo b\_]Qcm7 5\p `_Ua_R^_T_ aQbb[QXQ _ ^V[_c_alf Qb`V[cQf aQR_cl pU6
aQ caVR_SQ\_bm5 hc_Rl hYcQcV\m dWV Rl\ X^Q[_] b `a_R\V]Q]Y5 S_X^Y[QojY]Y `aY
U_bcd`V [ aQXUV\pV]l] UQ^^l]5 ^_5 [_^Vh^_5 `_bcQSYcm hQbcm _ `QaQ\\V\m^_] `a_6
TaQ]]Ya_SQ^YY aQ^miV hQbcY _R _`VaQgY_^^lf bYbcV]Qf [Q[ pS\V^YY Rl\_ Rl b_SbV]
^Vf_a_i_D `aYi\_bm ]QcVaYQ\ dWV eQ[cYhVb[Y T_c_S_Z hQbcY ݷaQb`Y\Ycmݷ ‑ _cUV\m^_
aQbb[QXQcm5 [Q[ SlT\pUYc pUa_ b c_h[Y XaV^Yp `_\mX_SQcV\mb[Yf XQUQh5 [Q[YV db\dTY
_^_ `aVU_bcQS\pVc `_\mX_SQcV\o6`a_TaQ]]Ybcd ^Q da_S^V bYbcV]^lf SlX_S_S5 Y _c6
UV\m^_Z hQbcmo _e_a]Ycm baQS^YcV\m^_ [aQc[YZ aQbb[QX _ c_]5 [Q[ pUa_ dbca_V^_
S^dcaY7 ; nc_]d U_RQSY\Qbm bQ]_bc_pcV\m^Qp hQbcm _ [_]`mocVa^lf bVcpfD _^Q ^QhQ6
\Qbm b dWV bdjVbcS_SQSiVZ T\QSl `_ bVcVSl] b_[VcQ]5 _Ra_b\Q \Y[RVX_] `_ `a_c_[_\Q]
bcV[Q ]LY8RY Y S]VbcV b [dhVZ [QacY^_[ Sl]QfQ\Q `_hcY ^Q b_c^o bcaQ^Yg7

@_b\V T_\_S_[adWYcV\m^_Z b[_a_bcY5 b [_c_a_Z b_XUQSQ\bp cV[bc USdf `VaSlf c_6
]_S5 aQR_cQ ^QU caVcmY] `_i\Q ^V_WYUQ^^_ ]VU\V^^_5 ^V S `_b\VU^oo _hVaVUm YX6XQ
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U_\T_T_ `_Yb[Q `aQSY\m^_Z `_b\VU_SQcV\m^_bcY YX\_WV^Yp5 ^_ cQ[WV Y S bY\d c_T_5 hc_
hQbcm ]QcVaYQ\Q _[QXQ\Qbm XQ `aVUV\Q]Y ]_VZ _R\QbcY dSVaV^^lf X^Q^YZ5 Y `aYi\_bm
^V[_c_alV S_`a_bl S^Y]QcV\m^_ YXdhQcm7 @aV`_UQSQcV\Y Sb\VU XQ AYhQaU_] EVZ^]Q6
^_] hQbc_ T_S_apcC f_hVim SbVamݷX _bS_Ycm `aVU]Vc ‑ `a_hYcQZ `_ ^V]d [dab \V[gYZ7
BVZhQb p ]_Td ^Q _b^_SV b_RbcSV^^_T_ _`lcQ XQpSYcm5 hc_ ^Q`YbQcm `_ `aVU]Vcd b_R6
bcSV^^do [^YTd ‑ nc_ ]Vc_U Vjݷ R_\VV ^QUݷW^lZD S bS_ݷ SaV]p p ^Vb[_\m[_ \Vc hYcQ\
\V[gYY `_ _`VaQgY_^^l] bYbcV]Q]5 ^_5 ^Vb_]^V^^_5 S f_UV aQR_cl ^QU [^YT_Z p _
`aVU]VcV dX^Q\ Vjݷ R_\miV7

3 Yo^V ;9:@ T_UQ ad[_`Ybm caVcmVT_ c_]Q Sb6ݷcQ[Y Rl\Q XQSVaiV^Q Y _cUQ^Q ^Q
SlhYc[d [_aaV[c_ad5 Q := Yo\p ;9:@ T7 ‑ S UV^m5 [_TUQ bQ[aQ]V^cQ\m^_V hYb\_ bV[d^U
b 9:79:7:B@9 `VaVSQ\Y\_ XQ `_\c_aQ ]Y\\YQaUQ ‑ c_] diݷ\ S `VhQcm5 _ hݷ] p ^V b]_T
_c[QXQcm bVRV S dU_S_\mbcSYY d`_]p^dcm `aY aQbb[QXV _ bYbcV]^_] SlX_SV D9=57 @a_6
V[c5 ^V[_c_a_V SaV]p `aVRlSQSiYZ S eY^Q^b_S_] `\obV5 _`pcm \dc_^dݷ S ]Y^dbV5ݷ S
nc_c aQX5 `aQSUQ5 ^V cQ[ T\dR_[_ ‑ ^Q ::@ clbph7 ?RjVV SaV]p aQR_cl ^QU ad[_`Ybmo
b_bcQSY\_ [ nc_]d ]_]V^cd B@> hQb_S ‑ `_hcY SUS_V R_\miV cVf ^VbhQbc^lf `pcY b_6
cV^5 [_c_alV p Ybf_U^_ `\Q^Ya_SQ\D S`a_hV]5 p SVUm `_^QhQ\d ^V b_RYaQ\bp `aVSaQjQcm
bcQado ;996bcaQ^Yh^do [^YW[d `_ _`VaQgY_^[Q] S `_\^_SVb^lZ =996bcaQ^Yh^lZ c_]5
UQ Y S `VaSlf USdf c_]Qf 1`_b\V _c[QXQ _c YUVY `dR\Y[_SQcm _U^d R_\mido [^YTd2
`_pSY\_bm ]^_T_ cQ[_T_5 hVT_ ]_T\_ Rl Y ^V Rlcm7

BQ]l] ]dhYcV\m^l] bcQ\ `_b\VU^YZ5 hVcSݷaclZ c_] `_U _RjY] XQT_\_S[_] Q6@ݷ
aQUYT]l7ݷ 6T_5 ]_W^_ b[QXQcm5 S__RjV Ybf_U^_ ^V `\Q^Ya_SQ\_bm ‑ XQ Yb[\ohV^YV]
c_Z hQbcY5 S [_c_ado U_\W^Q Rl\Q `aVSaQcYcmbp ]_p [^YW[Q `_ BY445 SlUVaWQSiQp
[ c_]d SaV]V^Y caY YXUQ^Yp7 @_ ]VaV c_T_5 [Q[ [^YTQ `aVSaQjQ\Qbm S hVclaݷfc_]^Y[5
b_XaVSQ\_ `_^Y]Q^YV5 hc�_ p f_hd SYUVcm S hVcSݷac_] c_]V5 [a_]V `aVb\_Sdc_T_ BY447
@_\dhQ\_bm U_S_\m^_ \_TYh^_C `VaSlZ c_] ‑ bQ]lV QXl 1^Q da_S^V ݷa_USY^dc_Z`ݷ
i[_\l25 Sc_a_Z c_] ‑ c_5 [Q[ Sbݷ ^Q bQ]_] UV\V aQR_cQVc5 caVcYZ ‑ 5ݷbYbcV]jY^Qݷ
Q hVcSݷaclZ ‑ 5ݷaY[\QU^dfQ`ݷ S [_c_a_Z ^V SbVTUQ [aYcYh^Q neeV[cYS^_bcm Y ]_W^_
bVRV `_XS_\Ycm SbVS_X]_W^lV ݷS_\m^_bcYݷ b_ bcY\V] ]li\V^Yp7

?Rkݷ] `aVUbc_pjVZ aQR_cl5 _c[a_SV^^_ T_S_ap5 `dTQ\7 B^QhQ\Q p ^V `aY[QbQ\bp [
ad[_`YbY5 `_c_]d hc_ `a_V[c `aVRlSQ\ Sݷ ]Y^dbV5ݷ ^_ ; _[cpRap ;9:@ T7 nc_ _`aQSUQ^YV
YbhVX\_C `a_UQWY [^YT Y `a_U_\WQojYV `_bcd`Qcm `_WVacS_SQ^Yp SlSV\Y `a_V[c S
`\ob5 S [_c_a_] _^ b cVf `_a Y _bcQSQ\bp7 >_ UQWV c_TUQ p ^V baQXd b]_T bVRp XQbcQSYcm
`a_U_\WYcm aQR_cdC SVb^_Z5 U_RYSQp caVcYZ c_]5 p ^QhYbc_ 5ݷ\SlT_aVݷ S_bbcQ^_SYcmbp
XQ \Vc_ ]^V c_\[_] ^V dUQ\_bm5 `_c_] ^QSQ\Y\bp ݷlZ\ݷSVbݷ _bV^^YZ bV]Vbca5 Y \Yim
S p^SQaV6eVSaQ\V ;9:A T_UQ5 [_TUQ bcdUV^cl bUQSQ\Y bVbbYo Y _cUlfQ\Y ^Q [Q^Y[d\Qf5
Q `aV`_UQSQcV\Y ]_T\Y bVRV `_XS_\Ycm ^YhVT_ ^V UV\Qcm gV\lZ ]Vbpg5 ]^V dUQ\_bm
R_\VV6]V^VV `aYZcY S bVRp7

3 ^QhQ\V bV]VbcaQ bcdUV^cl dRVUY\Y ]V^p b^_SQ 1dWV S hVcSݷaclZ aQX2 `VaVYXUQcm
3SVUV^YVݷ S BY445ݷ U\p hVT_ `_caVR_SQ\_bm5 [Q[ T_S_apc5 S_bbcQ^_SYcmݷ [_^cV[bc5ݷ Y
ncY] p S_b`_\mX_SQ\bp5 hc_Rl `a_U_\WYcm aQR_cd ^QU hVcSݷacl] c_]_]7 >QhQcm `aY6
i\_bm5 [Q[ S_UYcbp5 b `VaV[aQYSQ^Yp bcad[cdal hQbcVZ7 9bf_U^_ p `\Q^Ya_SQ\ hVclaV
hQbcYC `_ BY445 `_ [Q[_Z6^YRdUm RYR\Y_cV[V SYUWVc_S U\p b_XUQ^Yp P^R 1`aVUbcQSmcV
bVRV5 p UQWV Ud]Q\5 hc_ nc_ RdUVc ZDD hda ]V^p25 `_ b[aY`cY^Td ^Q `aY]VaV ]3< 1`\ob
XQ_U^_ ]3<8];2 Y `_ ݷn[X_cYhVb[Y]ݷ pXl[Q] Sa_UV <Yb`Q Y @a_\_TQ5 TUV5 b_RbcSV^^_5
p Y `\Q^Ya_SQ\ aQb[alcm5 [Q[ T_S_apc5 cV]d `QaQUYT]7 @aQ[cYhVb[Y baQXd bcQ\_ pb^_5
hc_ _c[\QUlSQcm aQXT_S_a _ `QaQUYT]Qf ^Q bQ]lZ [_^Vg c_]Q ‑ YUVp b_SVaiV^^_ RaV6
U_SQpD S [^YW[V `_ BY44 Rl\_ [_a_cV^m[_V `aVUYb\_SYV5 `_bSpjݷ^^_V `QaQUYT]Q]5 ^_
S R_\mido [^YTd5 S [_c_a_Z `QaQUYT]l U_\W^l Rl\Y bcQcm _U^Y] YX _b^_S^lf `aVU6
]Vc_S _RbdWUV^Yp5 cQ[_Z `_SVaf^_bc^lZ cV[bcY[ ^V S`YblSQ\bp7 CQ[ `_pSY\Qbm hQbcm
_ݷ `QaQUYT]Qf S__RjV5ݷ `VaSQp S hVcSݷac_] c_]V Y UVSpcQp S _RjVZ ^d]VaQgYY7 HQbcm



:?

`_ BY445 [_c_aQp `_ Ybf_U^_Z XQUd][V U_\W^Q Rl\Q bcQcm bVUm]_Z5 _[QXQ\Qbm S Yc_TV
UVbpc_Z7

ݷ_= b_RbcSV^^_V `_^Y]Q^YV `a_TaQ]]Ybcb[_Z UVZbcSYcV\m^_bcY c_WV ^V bc_p\_ ^Q
]VbcV7 3 ;9:A T_Ud Rl\Q _`dR\Y[_SQ^Q bcQcmp HYbcQpݷ [_]`Y\pgYp [Q[ `QaQUYT]Q `a_6
TaQ]]Ya_SQ^Yp5ݷ ^Q`YbQ^^Qp S b_QSc_abcSV b ]_VZ Qb`YaQ^c[_Z 1^^_Z 1^Y[Y^_Z Y ^Q
c_c ]_]V^c dWV RlSiY] Qb`YaQ^c_] ?\VT_] EaQ^gdX_Sl]D cV]d Y^cVa`aVcYadV]_T_
Y [_]`Y\YadV]_T_ Yb`_\^V^Yp ]^V `_[QXQ\_bm `aQSY\m^l] aQXSYcm S [^YTV5 Y ^QY\dh6
iY] _RaQX_] U\p nc_T_ `_Uf_UY\Q hQbcm `a_ b[aY`cY^T ‑ ^_ S cQ[_] SYUV Vݷ `aYi\_bm
`_bcQSYcm dWV `_b\V aQXT_S_aQ _R ݷn[X_cYhVb[Yfݷ 1Y `aVY]djVbcSV^^_ Y^cVa`aVcYadV6
]lf2 pXl[QfD cQ[ ncY USV hQbcY `_]V^p\Ybm ]VbcQ]Y7 Hc_Rl ^V `\_UYcm hQbcY5 ]QcVaYQ\
_ TaQeYhVb[Yf Y^cVaeVZbQf Y _ `aY]V^V^YY U\p ^Yf ??@ p aViY\ `aYb_VUY^Ycm [ hQ6
bcY `a_ BY44D cQ[ bcad[cdaQ hVcSݷac_T_ c_]Q _RaV\Q bS_Z _[_^hQcV\m^lZ SYU7 1 Vjݷ
U_ ]V^p S^VXQ`^_ U_`ݷa\_5 [Q[ Y]V^^_ pXl[ BY da_UdVc ]li\V^YV ^QhY^QojYf `a_6
TaQ]]Ybc_S5 Vb\Y VT_ Yb`_\mX_SQcm S _RdhV^YY S [QhVbcSV `VaS_T_D aVXd\mcQc_] nc_T_
ݷa_bSVc\V^Yp`ݷ bcQ\ S[\ohݷ^^lZ S hQbcm _ `QaQUYT]Qf `QaQTaQe gV`cdQ\m^_V^_;ݷ
_c\YhYV BY _c @Qb[Q\p7ݷ

:9 Yo^p ;9:B T_UQ ]^V `aYi\_bm YXkpcm YX bS_R_U^_Z `a_UQWY Rd]QW^lV n[XV]6
`\pal `VaS_T_ Y Sc_a_T_ c_]Q ‑ Yf _bcQ\_bm S ^Q\YhYY a_S^_ bc_\m[_5 hc_Rl Sl`_\^Ycm
_RpXQcV\mbcSQ `VaVU U_^nZc_aQ]Y7 Ad[_`Ybm hVcSݷac_T_ c_]Q5 aQR_cQ ^QU [_c_a_Z [ c_6
]d SaV]V^Y U\Y\Qbm dWV `_hcY USQ T_UQ5 Sbݷ Vjݷ `aVRlSQ\Q S b_bc_p^YY5 RVb[_^Vh^_
UQ\ݷ[_] _c `dR\Y[QgYY5 p UQWV `aYR\YXYcV\m^_ ^V ]_T `aVUb[QXQcm Vݷ UQcdD bcQ\_ pb^_5
hc_ aQR_cd ^dW^_ e_abYa_SQcm7 3_c c_\m[_ SaV]V^Y ^Q nc_ d ]V^p c_\[_] ^V Rl\_ ‑
^QSQ\Y\Ybm UV\Q5 ^V Y]VojYV [ [^YTV ^Y[Q[_T_ _c^_iV^Yp7 CV] ^V ]V^VV5 S__adWYS6
iYbm [_^b`V[c_] bS_Yf \V[gYZ `_ [dabd QaQUYT]l@ݷ `a_TaQ]]Ya_SQ^Yp5ݷ p S`\_c^do
XQ^p\bp hQbcmo _ VaQXadiQojYf^ݷ `QaQUYT]Qf7ݷ HQbcm _a`ݷ `QaQUYT]l S__RjVݷ Rl6
\Q [ c_]d SaV]V^Y dWV T_c_SQ5 S XQ[\ohYcV\m^_Z hQbcY Rl\_ XQSVaiV^_ _`YbQ^YV ]3<
Y ]3<8]; Y _bcQSQ\_bm bQ]_V Y^cVaVb^_V ‑ [_]`Y\pgYp Y Y^cVa`aVcQgYp [Q[ `QaQUYT6
]lD Vjݷ ݷ\SYbVݷ ]QcVaYQ\ `a_ TaQeYhVb[YV Y^cVaeVZbl5 ^_ `_ [aQZ^VZ ]VaV Rl\_
dWV `_^pc^_5 hc_ _b^_S_Z `_b\dWYc RYR\Y_cV[Q OU]T5 ^Q [_c_a_Z [ c_]d SaV]V^Y ]^V
`aYi\_bm UQWV bUV\Qcm ^VR_\mi_Z [_]]VahVb[YZ `a_V[cY[7

ݷVaQXadiQojQp<ݷ hQbcm dRVUYcV\m^_ `a_UV]_^bcaYa_SQ\Q ]^V5 `_hݷ] ed^c \YfQ7
;QXQ\_bm Rl5 S_c \V[gYY ‑ ]_Y b_RbcSV^^lV \V[gYY1 ‑ `_ SbV] ncY] pXl[Q]D `VaVSV6
bcY Yf S \YcVaQcda^do e_a]d5 Y UV\_ bUV\Q^_7 ;Q[ Rl ^V cQ[7 >Q \V[gYpf ]_W^_ Rl\_
_cUV\Qcmbp `aVU\_WV^YV] bQ]_bc_pcV\m^_ 5ݷXQTdT\Ycmݷ [Q[ b `_]_jmo bdjVbcSdojYf
aVQ\YXQgYZ L?==?> U9C@5 \385=5 Y @a_\_TQ `YbQcm ^Qbc_pjYV `a_TaQ]]l5 Q ^V cV ^Y ^Q
hc_ ^V T_U^lV YTadi[Y5 [_c_alV bcdUV^cl _Rlh^_ XQ`db[Qoc YX^dcaY Y^cVa`aVcQc_aQ7
5\p [^YTY cQ[_Z SQaYQ^c ^V `a_[QclSQ\5 Y `aYi\_bm S S_`a_bV aQXRYaQcmbp `_Ua_R^_5
aQbb]QcaYSQp aQX^lV aVQ\YXQgYYD _hV^m U_\T_ ^V f_cV\_bm SVaYcm5 hc_ b ^Y]Y Sbݷ ^Q6
bc_\m[_ `\_f_7 AQR_cQ ^QU nc_Z hQbcmo aQbcp^d\Qbm ^Q `_\T_UQ Y Rl\Q XQSVaiV^Q \Yim
:; UV[QRapD [ bhQbcmo5 `aYi\_bm S [Q[_Z6c_ ]_]V^c `aYX^Qcm5 hc_ b[_\m[_6^YRdUm `aY6
V]\V]lf aVQ\YXQgYZ AVeQ\Q R_\miV ^V bdjVbcSdVc S `aYa_UV Y _c[QXQcmbp _c T\QSl
`a_ nc_c pXl[5 Y^QhV SaV]V^Y Rl di\_ Vjݷ R_\miV7 9X `aYpc^_T_ XUVbm bc_Yc _c]V6
cYcm5 hc_ p5 ^Q[_^Vg5 aQbbcQSY\ c_h[Y ^QU 5ݷ9ݷ bSpXQ^^lV b [QaaY^T_] Y [_]RY^Qc_a_]
^V`_USYW^_Z c_h[YD S T\QSV `a_ \V^YSlV SlhYb\V^Yp `a_ _RV XQ[_SlaYbclV bdj^_bcY
Vbcm _cUV\m^lV `QaQTaQel7

@_b\V XQSVaiV^Yp nc_Z hQbcY ]^V dUQ\_bm5 S_b`_\mX_SQSiYbm XY]^VZ bVbbYVZ Y [Q6
^Y[d\Q]Y5 U_S_\m^_ _`VaQcYS^_ U_`YbQcm5 S_6`VaSlf5 T\QSd `a_ b_XUQ^YV TaQeYhVb[Yf
Y^cVaeVZb_S b `_]_jmo OU]T5 Y5 S_6Sc_alf5 U_RYcm ݷeY\_b_eb[YVݷ Qb`V[cl XQ[\o6
hYcV\m^_Z hQbcY ‑ aQbb]_caV^YV Y^cVa`aVcQgYY5 [_]`Y\pgYY Y b[aY`cY^TQ S [QhVbcSV
_b_Rlf `QaQUYT]7 B eVSaQ\p ;9;9 T_UQ YX ad[_`YbY Rl\Q Sl[Y^dcQ `_b\VU^pp `_]Vc6
[Q ]ݷ U_aQR_c[V7ݷ HVcSݷaclZ c_] `_\dhY\bp bQ]l] c_\bcl] YX SbVf ‑ ?>? bcaQ^Yg



@aVUYb\_SYV `VaS_V5 eY\_b_eb[_V :@

1`a_cYS =?=5 =B? Y =99 bcaQ^Yg `aVUiVbcSdojYf c_]_S27 >Q [_aaV[cdad Y `_UT_c_S[d
[ `VhQcY diݷ\ Vjݷ `_hcY ]VbpgD c_] _c`aQSY\bp S `VhQcm \Yim > ]QacQ5 [_TUQ S_ Sbݷ]
]YaV ^QaQbcQ\Q [_a_^QSYadb^Qp `Q^Y[Q7 4Va_YhVb[YV b_cadU^Y[Y YXUQcV\mbcSQ =1;B
@aVbb Rd[SQ\m^_ SlaSQ\Y T_c_SlZ c_] YX cY`_TaQeYY S `_b\VU^YZ UV^m `VaVU SbV_R6ݷ
jY] XQ[alcYV]ݷ ‑ ;@ ]QacQ ;9;9 T_UQ7

@aY]VhQcV\m^_5 hc_ _RjVV SaV]p aQR_cl ^QU ad[_`Ybmo b_bcQSY\_ :@9< hQbQ5 YX
^Yf @;A di\_ ^Q hVcSݷaclZ c_]7 >Q ]_]V^c _c`aQS[Y hVcSݷac_T_ c_]Q S `VhQcm _RjVV
[_\YhVbcS_ b_RaQ^^lf `_WVacS_SQ^YZ b_bcQSY\_ : :@< @BA adR\VZ7

=VWUd cV] `VaSlf USdf c_]_S S `a_UQWV dWV UQS^_ ^V Rl\_5 n[XV]`\pa_S caV6
cmVT_ _bcQSQ\_bm b_SbV] ^V]^_T_D aQR_hYV n[XV]`\pal `VaSlf caݷf c_]_S `VbcaV\Y
`_]Vc[Q]Y5 `\ob [ c_]d ^QXaV\Q bVamݷX^Qp YUV_\_TYhVb[Qp `VaVUV\[Q5 _Rdb\_S\V^^Qp
^Q[_^Vg6c_ ^Qbcd`YSiY] `a_XaV^YV] ^Q cV]d @Qb[Q\p5 BY Y `_R_h^lf neeV[c_S7 3bݷ
nc_ `_UcQ\[YSQ\_ [ ]lb\Y5 hc_ b_ Sc_al] YXUQ^YV] cp^dcm ^V b\VUdVc7 1^_^b ^QhQ\Q
aQR_c ^QU Sc_al] YXUQ^YV]5 b_UVaWQSiYZ XQ_U^_ `\Q^l `_ b_XUQ^Yo XQUQh^Y[Q S `_U6
UVaW[d SbVZ [^YTY5 Rl\ _`dR\Y[_SQ^ ^Q bQZcV :< ]Qp ;9;9 T_UQD dSl5 p ^V baQXd b]_T
XQbcQSYcm bVRp ^QhQcm aQR_cd ^QU ad[_`Ybmo ‑ cS_apjYZbp S bcaQ^V [_a_^QSYadb^lZ
]QaQX] [_^bcad[cYS^_Z UVpcV\m^_bcY ^V b`_b_RbcS_SQ\7 3 ]QV d ]V^p `_\dhY\bp SbVT_
_UY^ _b]lb\V^^lZ aQR_hYZ UV^m5 S f_UV [_c_a_T_ bcad[cdaQ [^YTY Rl\Q `VaVbca_V^Q ‑
YX hVclaݷf c_]_S5 bY\m^_ ݷQSQojYf\`ݷ `_ _Rkݷ]d5 Rl\Y bUV\Q^l caY c_]Q _Rkݷ]Q
R_\VV6]V^VV `_f_WVT_7 3b5ݷ ^Q hc_ ]V^p fSQcY\_ S Yo^V ‑ XQ USQ Uf_UQ_`ݷ [ b^QapUdݷ
S^VbcY S ad[_`Ybm `_]Vc[Y5 ^Q[_`YSiYVbp S `VaS_] c_]V7 2_\VV6]V^VV `\_c^Qp aQR_6
cQ ^QhQ\Qbm \Yim R\YWV [ [_^gd Yo\p ‑ Y `_hcY baQXd Rl\Q `aVaSQ^Q _c`db[_]D [
bhQbcmo5 Y]V^^_ nc_c USdf^VUV\m^lZ i_[_SlZ ݷcUlf_ݷ S SYUV S_U^_T_ `_f_UQ `pc_Z
[QcVT_aYY `_XS_\Y\ ]^V R_\VV6]V^VV SVa^dcm ]_XT S aQR_hVV b_bc_p^YV7

9X^QhQ\m^_ ]^V [QXQ\_bm5 hc_ ^Q `_UT_c_S[d ad[_`YbY [_ Sc_a_]d YXUQ^Yo fSQ6
cYc `aY]Va^_ ;99 hQb_S5 ^d5 ]_WVc5 hdcm R_\miV7 ;Q[ S_UYcbp5 aVQ\m^_bcm S^Vb\Q bS_Y
[_aaV[cYSlC c_\m[_ ^Q `_UT_c_S[d `VaS_T_ c_]Q ncYf `aVb\_Sdclf hQb_S di\_ :=9 b
\Yi^Y]5 XQ[_^hYcm b ncY] dUQ\_bm \Yim :: ^_pRap7 3 nc_ WV SaV]p `a_YX_i\Q Vjݷ
_U^Q U_bc_Z^Qp d`_]Y^Q^Yp Ybc_aYpC p aViY\5 ^Q[_^Vg5 hc_ SbV5 [c_ ]_T\Y S_bcaV6
R_SQcm bS_Z ݷaYX_S_Z`ݷ [_]`\V[c [^YT `VaS_T_ YXUQ^Yp5 nc_ dWV bUV\Q\Y5 Y `dbcY\
_bcQSiYVbp S_bV]m [_]`\V[c_S S `a_UQWdD ^Vb]_cap ^Q XQSVU_]_ XQSliV^^lV gV^l5
[^YW[Y aQX\VcV\Ybm Rd[SQ\m^_ XQ ^VUV\o7 B`dbcp USQ ]VbpgQ Y Vjݷ :B? hQb_S aQR_hVT_
SaV]V^Y `_b\VU^YV `_]Vc[Y ]ݷ U_aQR_c[Vݷ Rl\Y Sl[Y^dcl YX ^_S_T_ Sc_a_T_ c_]QD
_bcQSQ\bp Vjݷ caVcYZ5 `_\dhYSiYZbp YX bcQa_T_ hVcSݷac_T_5 ^_ _^ SliV\ `_b\VU^Y]5
b`Yb_[ WV\QcV\m^lf `VaVUV\_[ Y Yb`aQS\V^YZ S [ݷ^ Vjݷ ^V db`V\ aQb`df^dcm5 cQ[ hc_
]_W^_ Rl\_ ^QUVpcmbp5 hc_ b ^Y] `_\dhYcbp RlbcaVV7 CQ[ Y Sli\_5 ^Q `VaVaQR_c[d
`_b\VU^VT_ c_]Q fSQcY\_ hdcm R_\miV USdf ^VUV\m Y _SbVTݷ \Yimݷ _[_\_ >9 hQb_S7
8Q_U^_ p `aYUd]Q\5 [Q[ bUV\Qcm `aVU]Vc^lZ d[QXQcV\m _RjY] ^Q SbV caY c_]QD hVT_ p
^V _WYUQ\5 cQ[ nc_ c_T_5 hc_ VT_ `aYSVUV^YV S _c^_bYcV\m^lZ `_apU_[ bkVbc Vjݷ _[_\_
b_a_[Q hQb_S7

CQ[ Y\Y Y^QhV5 = eVSaQ\p ;9;: T7 p bhݷ\ [^YTd T_c_S_Z [_ Sc_a_]d YXUQ^Yo7 ; nc_]d
]_]V^cd ^Q `a_V[c b bQ]_T_ VT_ ^QhQ\Q Rl\_ `_caQhV^_ R_\miV ;;99 aQR_hYf hQb_S5
YX ^Yf >99 b \Yi^Y] ‑ ^Q `_UT_c_S[d cV[bcQ [_ Sc_a_]d YXUQ^Yo7 ?Rkݷ] `_\dhV^^lf
`_WVacS_SQ^YZ `VaVSQ\Y\ XQ : @>9 999 adR\VZ5 ^_ YXUQ^YV Rd]QW^_Z [^YTY _cRa_bY\_
RQ\Q^b Sݷ ]Y^dbݷD `aY]VhQcV\m^_5 hc_ nc_ b\dhY\_bm S`VaSlV b ;9:A T_UQ5 [_TUQ `a_6
V[c SVa^d\bp YX _caYgQcV\m^_Z _R\QbcY `_b\V Slf_UQ caVcmVT_ c_]QD `aY `dR\Y[QgYY
hVcSݷac_T_ c_]Q `a_V[c S ]Y^db ^V df_UY\5 UV^VT fSQcY\_7 3`a_hV]5 S `aVb\_Sdc_] ]Y6
^dbV `a_V[c `a_Rl\ ^VU_\T_C Slf_U Sc_a_T_ YXUQ^Yp ‑ Q YX cY`_TaQeYY `VaSQp `QacYp
[^YT `aYVfQ\Q : ]QacQ5 Y S c_c WV UV^m p Sl\_WY\ Yf n\V[ca_^^lV SVabYY ‑ `_a_UY\
^QcdaQ\m^lZ i[SQ\ ^_Slf `_WVacS_SQ^YZ7



:A

9XUQ^YV5 `aVU`aY^pc_V YXUQcV\mbcS_] ;=5ݷ @aVbb5ݷ `VaSlZ c_] [_c_a_T_ Sl bVZ6
hQb hYcQVcV5 `aVUbcQS\pVc b_R_Z hQbcm \oR_`lc^_T_ n[b`VaY]V^cQ5 Y^YgYQc_a_] [_c_6
a_T_ bcQ\ U\p aQX^__RaQXYp ^V p7 CV[bc S nc_] YXUQ^YY _c\YhQVcbp _c `aVUlUdjVT_
1Sc_a_T_ YXUQ^Yp5 Sl`djV^^_T_ S =1;B @aVbbV2 c_\m[_ Yb`aQS\V^Yp]Y SlpS\V^^lf
XQ caY ]VbpgQ _iYR_[5 Sݷabc[_Z `_U UadT_Z e_a]Qc \YbcQ Y iaYec5 UQ Vjݷ S_c ncY]
eaQT]V^c_] `aVUYb\_SYp7 @a_id `dR\Y[d b_faQ^pcm b`_[_ZbcSYVC Yb[\ohYcV\m^lV QS6
c_ab[YV `aQSQ ^Q cV[bc [^YTY `_6`aVW^V]d `aY^QU\VWQc ]^V5 n\V[ca_^^lV SVabYY SbVf
c_]_S RdUdc Y UQ\miV aQb`a_bcaQ^pcmbp RVb`\Qc^_5 U\p ]V^p nc_ Q[bY_]lD `a_bc_ nc_
YXUQ^YV ]_WVc5 S_6`VaSlf5 _[QXQcmbp R_\VV [QhVbcSV^^l]5 ^VWV\Y `aVUlUdjYV5 XQ bhݷc
dSV\YhV^Yp e_a]QcQ Y RQX_S_T_ iaYecQ5 Q S_6Sc_alf5 ]^V bcQ\_ Y^cVaVb^_ `_b]_c6
aVcm5 hc_ `a_YX_ZUݷc5 [_TUQ ]_Y [^YTY `_pSpcbp ^Q `aY\QS[Qf [^YT_c_aT_Slf bVcVZD
_fSQc QdUYc_aYY nc_5 bdUp `_ SbV]d5 dSV\YhYc5 hc_ bQ]_ `_ bVRV ^V cQ[ ]Q\_5 ^d Q SaVUQ
nc_ YXUQ^YV5 ^Qb[_\m[_ p ]_Td `aVUbcQSYcm5 ^Y[_]d ^V ^Q^Vbݷc7

P f_cV\ Rl b[QXQcm b`QbYR_ SbV]5 [c_ b__RjQ\ _R _iYR[Qf S cV[bcV SliVU6
iYf c_]_SD _cUV\m^_V _Ta_]^_V b`QbYR_ 6[QcVaY^V PbY^Yg[_Z XQ TVa_YhVb[YZ
[_aaV[c_ab[YZ cadU5 TaQ^YhQjYZ b `_USYT_]7 F_cV\_bm Rl cQ[WV `_R\QT_UQ6
aYcm <V_^YUQ HQZ[d XQ Slb_[do _gV^[d [^YTY5 `a_XSdhQSido S `_`d\pa^_]
SYUV_R\_TV7 95 [_^Vh^_5 p T\dR_[_ `aYX^QcV\V^ SbV] cV]5 [c_ `aY^p\ dhQbcYV
S eY^Q^bYa_SQ^YY `a_V[cQ5 cV] bQ]l] bUV\QS VT_ S_X]_W^l]7 >YWV `aYS_6
UYcbp b`Yb_[ U_^nZc_a_S 1[a_]V cVf5 [c_ `aVU`_hݷ\ b_faQ^Ycm Y^[_T^Yc_25
Q[cdQ\m^lZ ^Q <9 ]Qp ;9;: T7C

PB5=<9>5 PB97?B9I TB1I>?F5 IVa 1abV^YZ 3\QUY]Ya_SYh5 CQaQ^_S 3QbY\YZ5 BVaTVZ BVchV^[_S5
3Q\VaYp IQ[YaXp^_SQ5 ;QcVaY^Q 4Q\[Y^Q5 9\mp <_RQ^_S5 BoXQ^Q CVSU_aQUXV5 9SQ^_SQ ?[bQ^Q5
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ݷ>;2EBE>4Eݷ 5QSlU_S5 5]YcaYZ ;a_^RVaT5 I?292ID55 =YfQY\ 1TaQ^_Sb[YZ5 1\V[bQ^Ua IV`V\ݷS5
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5V^Yb_S 5V^Yb OamVSYh5 Bdcd`_S 1^UaVZ =YfQZ\_SYh5 ;E44195 ?XVaYg[YZ 1\V[bVZ
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Nc_ `aVUYb\_SYV p QUaVbdo5 [Q[ ^Y bcaQ^^_5 ^V cV]5 [_T_ bhYcQo _b^_S^_Z
QdUYc_aYVZ ]_VZ [^YTY5 c_ Vbcm ^V cV]5 [c_ aViY\ YXdhQcm `a_TaQ]]Ya_SQ^YVD
U\p ^Yf d ]V^p `aY`QbV^_ Vjݷ _U^_ `aVUYb\_SYV5 [_c_a_V p ^QXSQ\ Q`dc6^ݷ
bcSV^^l]7ݷ Hc_ U_ ]Vc_UYhVb[_T_ `aVUYb\_SYp5 c_ _^_ `aVU^QX^QhV^_ b[_aVV
U\p cVf5 [c_ `a_TaQ]]Ya_SQcm dWV d]VVc5 Q cQ[WV Y U\p ]_Yf [_\\VT6`aV6
`_UQSQcV\VZD XUVbm p `_`lcQobm _Rkpb^Ycm ]_Z `_Uf_U5 Q XQ_U^_ Y `aYhY^l
`_pS\V^Yp nc_Z [^YTY7

=_W^_ \Y SldhYcm `a_TaQ]]YbcQ

BYcdQgYp5 b\_WYSiQpbp bVT_U^p b `_UT_c_S[_Z ^_Slf `a_TaQ]]Ybc_S5 `aY
`VaS_] SXT\pUV SlXlSQVc _jdjV^YV YXapU^_T_ QRbdaUQ7 B _U^_Z bc_a_^l5
`a_TaQ]]Ybc ‑ _U^Q YX bQ]lf S_bcaVR_SQ^^lf5 Slb_[__`\QhYSQV]lf Y `aY
nc_] UVeYgYc^lf b`VgYQ\m^_bcVZC [QUa_SlZ T_\_U S nc_Z beVaV ^V YbhVXQ6
Vc S_ SaV]p bQ]lf bda_Slf [aYXYb_S7 8Qa`\Qcl [SQ\YeYgYa_SQ^^lf `a_6
TaQ]]Ybc_S baQS^Y]l b XQa`\QcQ]Y c_`6]V^VUW]V^cQ baVU^Yf5 Q Y^_TUQ Y
[ad`^lf [_]`Q^YZ5 Y UQWV ^Q cQ[do XQa`\Qcd [Q^UYUQcQ `aYf_UYcbp `_U_\6
Td Yb[Qcm7 B UadT_Z bc_a_^l5 eQ[cYhVb[Y `a_TaQ]]Ya_SQ^Yo ^YTUV ^V dhQc7
2_\miY^bcS_ `aV`_UQSQcV\VZ5 SVUdjYf ݷa_TaQ]]Ybcb[YV`ݷ UYbgY`\Y^l5 bQ6
]Y ^Y[_TUQ ^V Rl\Y `a_TaQ]]YbcQ]Y Y Y]Voc _R nc_] SYUV UVpcV\m^_bcY
SVbm]Q `aYR\YXYcV\m^_V `aVUbcQS\V^YVD _^_ Y `_^pc^_5 R_\miY^bcS_ cVf5 [c_
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]_WVc `a_TaQ]]Ya_SQcm XQ UV^mTY5 S b_SaV]V^^lf db\_SYpf Y]V^^_ `a_TaQ]6
]Ya_SQ^YV] Y XQaQRQclSQoc7 3 VUY^Yh^lf ݷc_`_Slfݷ 3D8Qf baVUY `aV`_UQ6
SQcV\VZ Sbݷ WV SbcaVhQocbp RlSiYV5 Q Y^_TUQ Y UVZbcSdojYV `a_TaQ]]Ybcl5
^_ bYcdQgYo S gV\_] nc_ ^V b`QbQVc7 <oUY5 _U^_SaV]V^^_ d]VojYV Y `a_TaQ]6
]Ya_SQcm5 Y dhYcm5 SbcaVhQocbp U_S_\m^_ aVU[_5 ^_ UQWV baVUY ^Yf ^V]^_TYV
b`_b_R^l QUV[SQc^_ `aVUbcQSYcm bVRV _Rjdo ]Vc_UYhVb[do [QacY^d bcQ^_S6
\V^Yp ^_S_T_ `a_TaQ]]YbcQD bdUp `_ aVXd\mcQcQ]5 ^QR\oUQV]l] ^Q Slf_UV5
Vb\Y cQ[YV \oUY Y Vbcm5 S_`\_cYcm bS_ݷ SYUV^YV `a_TaQ]]Ybcb[_T_ _RaQX_SQ6
^Yp S [_^[aVc^lZ ^QR_a aQbb]QcaYSQV]lf S 3D8V UYbgY`\Y^ Y] ^V dUQݷcbp5
b\Yi[_] SV\Y[_ b_`a_cYS\V^YV baVUl7

B _RdhV^YV] S 3D8Qf Vbcm Y UadTQp `a_R\V]Q7 1RYcdaYV^cl `_bcd`Qoc
^Q ݷa_TaQ]]Ybcb[YV`ݷ b`VgYQ\m^_bcY5 Y]Vp S R_\miY^bcSV b\dhQVS SVbm]Q
`aYR\YXYcV\m^_V `aVUbcQS\V^YV _ c_]5 hV] Y] `aVUbc_Yc XQ^Y]Qcmbp7 @a_6
TaQ]]Ya_SQ^YV ‑ nc_ _c^oUm ^V cQ[_Z SYU UVpcV\m^_bcY5 [_c_a_]d ]_W^_
^QdhYcm [_T_ dT_U^_D XUVbm caVRdocbp SVbm]Q b`VgYeYhVb[YV b`_b_R^_bcY Y
b[\_^^_bcY7 @_ R_\mi_]d bhݷcd5 SbV `a_TaQ]]Ybcl ‑ YXapU^lV YXSaQjV^gl5
dfYcapojYVbp `_\dhQcm dU_S_\mbcSYV _c aQR_cl5 _c [_c_a_Z \oR_Z ^_a]Q\m6
^lZ hV\_SV[ RVWQ\ Rl RVX _T\pU[Y7 >_ aQb`_X^Qcm RdUdjVT_ `a_TaQ]]YbcQ
^Q Sbcd`YcV\m^lf n[XQ]V^Qf S 3D8 Y\Y UQWV ^Q b_RVbVU_SQ^YY 1[Q[_T_ ^Y6
TUV ^Y[c_ ^V `a_S_UYc2 b_SVaiV^^_ ^VaVQ\m^_5 _b_RV^^_ Vb\Y dhVbcm5 hc_ S
i[_\V `a_TaQ]]Ya_SQ^YV \YR_ S__RjV ^V YXdhQVcbp5 \YR_ YXdhQVcbp cQ[5 hc_
\dhiV Rl _^_ ^V YXdhQ\_bm7 3lZUVc YX hV\_SV[Q c_\[ Y\Y ^Vc5 bcQ^_SYcbp SYU6
^_ R\YWV [_ Sc_a_]d [dabd5 ^_ S Y]VojYfbp db\_SYpf 1S _c\YhYV5 XQ]VcY]5
_c R_\miY^bcSQ XQ`QU^lf d^YSVabYcVc_S2 b]V^Ycm SlRaQ^^do b`VgYQ\m^_bcm
Vb\Y Y S_X]_W^_ S cV_aYY5 c_ ^Q `aQ[cY[V b\Yi[_] b\_W^_ U\p ]Qbb_S_T_
`aY]V^V^YpD R_\miY^bcS_ bcdUV^c_S `aVU`_hYcQVc U_dhYSQcmbp ^Q c_Z b`V6
gYQ\m^_bcY5 [dUQ YX^QhQ\m^_ `_bcd`Y\Y5 ^Vb]_cap ^Q _hVSYU^_bcm _iYR[Y S
Vݷ SlR_aV7 3 Yc_TV UQWV baVUY bcdUV^c_S 3=; =4D5 TUV Y]VVc hVbcm `aV`_6
UQSQcm QSc_a [^YTY5 RdUdjYf `a_TaQ]]Ybc_S ^QR\oUQVcbp S \dhiV] b\dhQV
caVcm5 Q RdUdjYf f_a_iYf `a_TaQ]]Ybc_S ‑ `a_gV^c_S UVbpcm7

2_\miV c_T_5 ^V eQ[c5 hc_ `a_TaQ]]YbcQ S__RjV S_X]_W^_ b_XUQcm S aQ]6
[Qf 3D8QC aV]Vb\_ ^V `VaVUQݷcbp S bcV^Qf dhVR^lf XQSVUV^YZ5 aV]Vb\_ `VaV6
UQݷcbp c_\m[_ S ]QbcVab[_Z ‑ _c UVZbcSdojVT_ ]QbcVaQ [ dhV^Y[d5 `aYhݷ]
^V`_baVUbcSV^^_ S `a_gVbbV aQR_cl5 Y [QbQVcbp nc_ _c^oUm ^V c_\m[_ `a_TaQ]6
]Ya_SQ^Yp7 @aY Sbݷ] `aY nc_] `a_TaQ]]Ybcl _c[dUQ6c_ `_pS\pocbp5 Y SlS_U
YX nc_T_5 S_X]_W^_5 ^VdcViYcV\V^5 ^_ ^Vb_]^V^V^C bcQcm `a_TaQ]]Ybc_]
hV\_SV[ ]_WVc c_\m[_ Y Yb[\ohYcV\m^_ S aVXd\mcQcV bQ]__RdhV^Yp7
8Q]VcY]5 nc_ `_UcSVaWUQVcbp Y ]_Y] \Yh^l] _`lc_]5 Y _`lc_] UadTYf `a_6
TaQ]]Ybc_SC ^Q ]_Z S_`a_b5 bQ] hV\_SV[ dhY\bp `a_TaQ]]Ya_SQ^Yo Y\Y VT_
^QdhY\Y S 3D8V5 Sc_a_T_ _cSVcQ `_[Q hc_ ^V UQ\ ^Y[c_7

BQ]__RdhV^YV ‑ nc_ c_WV ^V cQ[ `a_bc_

=^V `_bhQbc\YSY\_bm SbVamݷX ^QhQcm `a_TaQ]]Ya_SQcm S bQ]_] ^QhQ\V UV6
Sp^_bclf ‑ Y]V^^_ c_TUQ5 [_TUQ ncQ `a_eVbbYp SUadT `VaVbcQ\Q Rlcm dUV\_]
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dX[_T_ [adTQ ^Y[_]d ^V YXSVbc^lf \oUVZ Y `aVSaQcY\Qbm S ]Qbb_S_V pS\V^YV7
>_ S cV SaV]V^Q ]Ya Rl\ dbca_V^ ^Vb[_\m[_ Y^QhV7 4_b`_UbcSdojVZ `\Qce_a6
]_Z 1Vb\Y S__RjV ]_W^_ cQ[ SlaQXYcmbp S `aY]V^V^YY [ aVQ\Yp] c_T_ SaV]V6
^Y2 Rl\Q bYbcV]Q V\6MX\ Y Vݷ ]^_T_hYb\V^^lV [\_^l5 Q cY`Yh^lZ S^Vi^YZ
SYU n[aQ^Q [_]`mocVaQ _RaQX_SlSQ\Y bY^YV `Q^V\m[Y W?BD?> L?==1>45B7
>Q`YbQcm `a_TaQ]]d U\p V\6MX\ Rl\_ ^Vb\_W^_5 baVUbcS U\p nc_T_ Rl\_ ‑
f_cm _cRQS\pZ5 Y Sbݷ nc_ Sl\Y\_bm S d^Y[Q\m^lZ aQbgSVc \oRYcV\mb[_T_ `a_6
TaQ]]Ya_SQ^Yp7 =^_TYV YX cVf \oRYcV\VZ bcQ\Y `_c_] `a_eVbbY_^Q\Q]Y7

B_SaV]V^^lV db\_SYp [QhVbcSV^^_ _c\YhQocbp _c n`_fY ^QhQ\Q UVSp^_6
bclf7 3bV T_b`_UbcSdojYV ^l^V `\Qce_a]l UV\Qoc Q[gV^c ^Q TaQeYhV6
b[YZ Y^cVaeVZb `_\mX_SQcV\pD b_XUQ^YV `a_TaQ]]l b P^R caVRdVc `_^Y]Q6
^Yp `aY^gY`_S b_RlcYZ^_6_aYV^cYa_SQ^^_T_ `_bca_V^Yp `aY\_WV^YZ5 d]V6
^Yp ]lb\Ycm S cVa]Y^Qf _RkV[c_S Y b__RjV^YZ5 c_ Vbcm5 `_`a_bcd T_S_ap5
hc_Rl bUV\Qcm `a_TaQ]]d5 b^QRWݷ^^do TaQeYhVb[Y] Y^cVaeVZb_] `_\mX_SQ6
cV\p5 ^dW^_ dWV Rlcm `a_TaQ]]Ybc_]5 cQ[ hc_ SQaYQ^cl \a_R_SQ`_`ݷ ‑
`_^aQSY\_bmݷ Y\Y \a_R_SQ`_`ݷ ‑ `_\dhY\_bmݷ _cbV[Qocbp bdTdR_ cVf^YhV6
b[Y7 2_\VV c_T_5 ^QhQcm _bS_V^YV `a_TaQ]]Ya_SQ^Yp b aYb_SQ^Yp _[_iV[ S
R_\miY^bcSV b\dhQVS _X^QhQVc ^V_RaQcY]_ caQS]Ya_SQcm b_RbcSV^^_V ]li6
\V^YVD cQ[Qp caQS]Q `_\^_bcmo Yb[\ohQVc U_bcYWV^YV Slb_[_Z [SQ\YeY[Q6
gYY S RdUdjV]7 5QWV RVX_RYU^lZ5 [QXQ\_bm Rl5 eQ[c `_bca_V^Yp [QWU_Z
`a_TaQ]]l `_ b_RlcYZ^_6_aYV^cYa_SQ^^_]d iQR\_^d Yb[QWQVc ]li\V^YVD
^V[_c_alV ^QhY^QojYV dfYcapocbp XQ ^Q`YbQ^YV] _RaQR_chY[_S b_RlcYZ ^Q6
hYbc_ d`dbcYcm eQ[c bdjVbcS_SQ^Yp T\QS^_T_ gY[\Q5 S_b`aYpcYV `a_TaQ]]l
`VaVbcQݷc Rlcm gV\m^l]7

6UY^bcSV^^l] `aYRVWYjV] `a_TaQ]]Ybc_S6\oRYcV\VZ S^VXQ`^_ _[QXQ6
\Qbm SVR6aQXaQR_c[Q7 ; b_WQ\V^Yo5 ^QhQS S nc_Z _R\QbcY5 \oUY _Rlh^_ Vo
WV Y XQ[Q^hYSQoc7 AQX^Ygd ]VWUd b[aY`cQ]Y5 b_bcQS\pojY]Y SVR6bQZcl5
Y bVamݷX^l]Y `a_TaQ]]Q]Y ]_W^_ baQS^Ycm5 `_WQ\dZ5 b aQX\YhYV] ]VWUd
]_`VU_] Y [QamVa^l] bQ]_bSQ\_]D [a_]V c_T_5 `aYSl[^dS [ SbV`a_jQo6ݷ
jV]dݷ bcY\o b[aY`c_Slf pXl[_S Sa_UV c_T_ WV YQY5 R_\miY^bcS_ ^V_eY6
c_S _[QXlSQVcbp `aY^gY`YQ\m^_ ^Vb`_b_R^_ `VaVZcY [ `a_TaQ]]Ya_SQ^Yo ^Q
bca_TYf pXl[Qf ‑ UQWV ^Q [Q[_Z6^YRdUm 5WQSV5 ^V T_S_ap dWV `a_ BY5 Q
fYca_b`\VcV^Yp BY44 U\p cQ[Yf \oUVZ _[QXlSQocbp XQ T_aYX_^c_] `_^Y]Q6
^Yp7 3VR6[_UVal5 [Q[ `aQSY\_5 ^QXlSQoc bVRp `a_TaQ]]YbcQ]Y Y hQbc_ UQWV
`_\dhQoc ^V`\_fYV UV^mTY5 ^V `_U_XaVSQp `aY nc_]5 hc_ cQ[_V ^Qbc_pjVV `a_6
TaQ]]Ya_SQ^YV Y hc_ _^Y U\p bVRp `_cVap\Y7

3lf_U Vbcm5 Y\Y hV]d_@ݷ ^>9Hݷ

3bp[YZ aQX5 [_TUQ `_\_WV^YV ^QhY^QVc [QXQcmbp RVXSlf_U^l]5 Vbcm b]lb\
`_Yb[Qcm Slf_U cQ]5 TUV VT_ Vjݷ ^V Yb[Q\Y7 3 UQ^^_] [_^[aVc^_] b\dhQV Sl6
f_U YX `_\_WV^Yp ^V]VU\V^^_ _R^QadWYSQVcbp5 bc_Yc c_\m[_ bUV\Qcm iQT S
bc_a_^d _c _eYb^_6U_]Qi^VT_ [_]`mocVa^_T_ ]VZ^bcaY]Q ^QiYf U^VZ7 ?`V6
aQgY_^^lV bYbcV]l bV]VZbcSQ ^>9H ^Q `a_cpWV^YY SbVZ Ybc_aYY bVcY 9^6
cVa^Vc `a_h^_ Y ^VXlR\V]_ dUVaWYSQ\Y XQ b_R_Z bV[c_a bVaSVa^lf bYbcV]D



;;

^QhY^Qp b bVaVUY^l :BB96f ^>9H6bYbcV]l `a_^Y[\Y ^Q [_]`mocVal [_^Vh^lf
`_\mX_SQcV\VZ5 Q bVT_U^p Yf U_\p ^Q ^Qbc_\m^lf [_]`mocVaQf Y ^_dcRd[Qf
cQ[_SQ5 hc_ YT^_aYa_SQcm Vݷ R_\miV ^V `_\dhQVcbp7 ?b_RV^^_ Y^cVaVb^_Z bcQ6
^_SYcbp ncQ bYcdQgYp5 Vb\Y dhVbcm5 hc_ V13 X\ a<5 Yb`_\mXdV]Qp ^Q a_b[_i6ݷ
^lfݷ ]Q[Rd[Qf5 `aVUbcQS\pVc b_R_Z ^V hc_ Y^_V [Q[ ^>9HC S Vݷ _b^_SV \VWYc
bYbcV]Q M1BG9>5 [_c_aQp _c^_bYcbp [ bV]VZbcSd K\M7

>Vb]_cap ^Q ^Q\YhYV S o^Y[b_`_U_R^lf bYbcV]Qf TaQeYhVb[Yf Y^cVa6
eVZb_S5 `_ bS_VZ aQXSVbYbc_bcY hQbc_ `aVS_bf_UpjYf Yf Q^Q\_TY S bYbcV]Qf
]VZ^bcaY]Q5 _b^_S^l] Y^bcad]V^c_] `a_eVbbY_^Q\m^_T_ `_\mX_SQcV\p ncYf
bYbcV] SbVTUQ Rl\Q Y _bcQݷcbp [_]Q^U^Qp bca_[Q ‑ `a_bc_ `_c_]d5 hc_ U\p
hV\_SV[Q5 d]VojVT_ b ^VZ _RaQjQcmbp5 `aQSY\m^_ _aTQ^YX_SQ^^Qp [_]Q^U6
^Qp bca_[Q _[QXlSQVcbp bdjVbcSV^^_ dU_R^VV ݷV^oiVh^_6Y[_^_h^lf[ݷ Y^6
cVaeVZb_S7 3_X]_W^_bcY TaQeYhVb[_T_ Y^cVaeVZbQ _TaQ^YhV^l eQ^cQXYVZ
VT_ aQXaQR_chY[Q5 c_TUQ [Q[ S_X]_W^_bcY [_]Q^U^_Z bca_[Y 1aQXd]VVcbp5
`aY TaQ]_c^_Z Vݷ _aTQ^YXQgYY2 _TaQ^YhV^l c_\m[_ fQaQ[cVaYbcY[Q]Y [_]6
`mocVaQD aQR_cQ S [_]Q^U^_Z bca_[V `a_Ybf_UYc RlbcaVV5 Y^_TUQ S UVbpc[Y
aQXD ^Q[_^Vg5 ad[Y5 _bS_R_WUݷ^^lV _c ^V_Rf_UY]_bcY `_bc_p^^_ fSQcQcmbp XQ
]li[d5 dbcQoc bdjVbcSV^^_ ]V^miV5 `VaVbcQݷc R_\Vcm `aQSlZ `\VhVS_Z bd6
bcQS Y XQ`pbcmV7 =VWUd `a_hY]5 U\p hV\_SV[Q S__RjV R_\VV VbcVbcSV^^_ Sl6
aQWQcm bS_Y ]lb\Y 1S UQ^^_] b\dhQV ‑ `_WV\Q^Yp2 b\_SQ]Y5 Q ^V WVbcQ]Y7
3 bYbcV]Qf bV]VZbcSQ ^>9H [_]Q^U^Qp bca_[Q _aTQ^YX_SQ^Q bc_\m TaQ]_c^_5
hc_ Vݷ T_b`_UbcSdojV]d `_\_WV^Yo S [QhVbcSV _b^_S^_T_ Y^cVaeVZbQ ^Yhc_
^V dTa_WQVc7 3 [_^cV[bcV ^QiVZ `a_R\V]l XUVbm SQWV^ c_c eQ[c5 hc_ ^Q`Y6
bQcm `a_TaQ]]d5 `aVU^QX^QhV^^do U\p aQR_cl S [_]Q^U^_Z bca_[V5
]^_T_ `a_jV5 hV] `a_TaQ]]d b P^RD ^Q\YhYV S ^>9H6bYbcV]Qf [_]Q^U6
^_Z bca_[Y S [QhVbcSV _b^_S^_T_ Y^bcad]V^cQ aQR_cl UV\QVc S_X]_W^l] c_
bQ]_V \oRYcV\mb[_V `a_TaQ]]Ya_SQ^YV5 [_c_a_V [QXQ\_bm RVXS_XSaQc^_ dcaQ6
hV^^l]5 [_TUQ S ]VZ^bcaY]V bcQalZݷ U_RalZݷ V\6MX\ b]V^Y\bp bYbcV]Q]Y
\Y^VZ[Y `9>4?GC7

@aY S^Y]QcV\m^_] aQbb]_caV^YY bYbcV]l bV]VZbcSQ ^>9H _[QXlSQocbp
^V c_\m[_ `_Uf_UpjY]5 ^_ Y 1S b_SaV]V^^lf db\_SYpf2 VUY^bcSV^^l] S_X6
]_W^l] SQaYQ^c_]5 [_\m b[_a_ aVhm YUݷc _R _RdhV^YY `a_TaQ]]Ya_SQ^Yo7
P `_XS_\o bVRV SlUV\Ycm XUVbm hVclaV `aYhY^l7

@aYhY^Q `VaSQp ‑ ]QcV]QcYhVb[Qp

<oRQp [_]`mocVa^Qp `a_TaQ]]Q Vbcm5 [Q[ YXSVbc^_5 XQ`Ybm ^V[_c_a_T_
Q\T_aYc]Q ^Q YXRaQ^^_] pXl[V `a_TaQ]]Ya_SQ^Yp7 Hc_ cQ[_V Q\T_aYc] ‑
^Y[c_ S UVZbcSYcV\m^_bcY ^V X^QVc Y X^Qcm5 hc_ Y^cVaVb^_5 ^V ]_WVc5 Y^Q6
hV `aYi\_bm Rl SlRa_bYcm ^Q bSQ\[d Sbo cV_aYo SlhYb\Y]_bcY XQ_U^_ b

<?eYgYQ\m^_V ]Qa[VcY^T_S_V ^QXSQ^YV nc_Z bYbcV]l5 ^QhY^Qp b ;9:? T_UQ ‑ Dݷ\13X=ݷ
^V[_c_a_V SaV]p U_ nc_T_ _^Q ^QXlSQ\Qbm `a_bc_ \Xݷ a7ݷ @_U ^QXSQ^YV] V13ݷ X\ aݷ _^Q
Rl\Q `aVUbcQS\V^Q YX^QhQ\m^_5 `aYhݷ] Rd[SQ a b__cSVcbcS_SQ\Q hYb\d UVbpcm S aY]b[_Z
XQ`YbY5 Q Sbݷ ^QXSQ^YV _X^QhQ\_ UVbpcQpݷ SVabYp _`VaQgY_^^_Z bYbcV]l U\p [_]`mocV6
a_S =Q[Y^c_i7ݷ 9]V^^_ cQ[ ]l Y RdUV] Vݷ ^QXlSQcm5 ^V _RaQjQp S^Y]Q^Yp ^Q `\pb[Y
]Qa[Vc_YU_S7



@aVUYb\_SYV Sc_a_V5 ]Vc_UYhVb[_V ;<

cV_aYVZ Q\T_aYc]_S5 XQRlcm cVXYb HݷahQ6CmoaY^TQ Y S__RjV _c[QXQcmbp _c
cV_aVcYhVb[_Z b_bcQS\pojVZ 3?=@ED5B C395>357 CV] ^V ]V^VV `aY^pc_ bhY6
cQcm5 hc_ Sbp[YZ Q\T_aYc] Sl`_\^pVc `aV_RaQX_SQ^YV YX ]^_WVbcSQ b\_S
1gV`_hV[ bY]S_\_S2 ^QU ^V[_c_al] Q\eQSYc_] S bQ]_ nc_ WV ]^_WVbcS_7
;_^Vh^_5 ^V Sbp[_V cQ[_V `aV_RaQX_SQ^YV ]_WVc Rlcm Sl`_\^V^_ Q\T_aYc6
]_]5 SVUm `aV_RaQX_SQ^YZ cQ[Yf5 [Q[ ^Vb\_W^_ `_[QXQcm5 [_^cY^dd]5 c_TUQ
[Q[ Q\T_aYc]_S ‑ ]^_WVbcS_ ^V R_\VV hV] bhݷc^_VD R_\VV c_T_5 Q\T_aYc] bQ]
`_ bVRV ^V Vbcm cQ[_V `aV_RaQX_SQ^YV5 SVUm aVhm Y^_TUQ ]_WVc YUcY _R n[SY6
SQ\V^c^lf Q\T_aYc]Qf5 c_ Vbcm cQ[Yf5 [_c_alV YX _U^_T_ Y c_T_ WV Sf_U^_T_
b\_SQ SbVTUQ ݷUV\Qocݷ _U^_ Y c_ WV Slf_U^_VD Y^QhV T_S_ap5 U\p _U^_T_ Y
c_T_ WV `aV_RaQX_SQ^Yp ]_WVc bdjVbcS_SQcm R_\miV _U^_T_ Q\T_aYc]Q 1Vb6
\Y Rlcm c_h^l]5 U\p [QWU_T_ `aV_RaQX_SQ^Yp Q\T_aYc] \YR_ ^V bdjVbcSdVc5
\YR_ Yf bdjVbcSdVc RVb[_^Vh^_V [_\YhVbcS_27 CV] ^V ]V^VV5 Sbp[YZ Q\T_aYc]
Sl`_\^pVc Y]V^^_ cQ[_V `aV_RaQX_SQ^YV5 Y c_\m[_ ncY] _^5 S__RjV T_S_ap5
Y^cVaVbV^7 6b\Y dT_U^_5 Q\T_aYc] ‑ nc_ cQ[Qp icd[Q5 [_c_aQp RVaݷc ^V[_V
Sf_U^_V b\_S_ ݷa_hYclSQVc`ݷ1 VT_25 hc_6c_ cQ] cQ[_V [_^bcad[cYS^_V UV\Q6
Vc Y SlUQݷc UadT_V b\_S_D ^V_`aVUV\ݷ^^_bcm `_^pcYp XUVbm XQ[\ohV^Q S b\_SV
5ݷbcad[cYS^_V^_]ݷ [_c_a_V c_WV5 aQXd]VVcbp5 ^VS_X]_W^_ _`aVUV\Ycm7

=^_TYV `a_TaQ]]l S bYbcV]Qf bV]VZbcSQ ^>9H aQR_cQoc Y]V^^_ cQ[C hY6
cQoc UQ^^lV YX bcQ^UQac^_T_ `_c_[Q SS_UQ Y XQ`YblSQoc Yf S bcQ^UQac^lZ
`_c_[ SlS_UQ7 CQ[YV `a_TaQ]]l Y]Voc UQWV bS_ݷ ^QXSQ^YV ‑ eY\mcal7 2\Q6
T_UQap aQXSYcl] baVUbcSQ] [_]Q^U^_Z bca_[Y cQ[YV `a_TaQ]]l6eY\mcal
]_W^_ [_]RY^Ya_SQcm Q^ݷ \Vcd5ݷ aViQp bQ]lV aQX^__RaQX^lV XQUQhY5 bS_6
UpjYVbp [ `aV_RaQX_SQ^Yo cV[bcQ7 @_b[_\m[d cV[bc_S_V `aVUbcQS\V^YV `aQ[6
cYhVb[Y d^YSVabQ\m^_5 Q\TVRaQ [_^b_\m^lf `a_TaQ]] _[QXlSQVcbp baVUbcS_]
^V_WYUQ^^_ ]_j^l]7 ;QWUQp ^_SQp [_^b_\m^Qp `a_TaQ]]Q5 b[_\m Rl `a_6
bc_Z _^Q ^Y Rl\Q5 bcQ^_SYcbp hQbcmo nc_Z bYbcV]l5 UV\Qp bQ]d bYbcV]d Vjݷ
^V]^_T_ ]_j^VV5 Q UYQ`QX_^ aViQV]lf XQUQh ‑ Vjݷ ^V]^_T_ iYaV7 @aY nc_]
`a_TaQ]]l6eY\mcal `_\^_bcmo b__cSVcbcSdoc `_^Y]Q^Yo Q\T_aYc]Q [Q[
`aV_RaQX_SQ^Yp YX Sf_U^_T_ b\_SQ S Slf_U^_V7

>_ `aY _RdhV^YY T\QS^_V UQWV ^V nc_7 AQXSYcQp [d\mcdaQ [_^b_\m^lf `aY6
\_WV^YZ UQݷc S_X]_W^_bcm ^QhY^QojV]d `a_TaQ]]Ybcd ^Q`YbQcm ^Qbc_p6
jdo `a_TaQ]]d5 Q ^V YTadiVh^lZ ncoU7 @_hV]d nc_ bc_\m SQW^_5 ^Q] `_]_6
WVc `_^pcm

@aYhY^Q Sc_aQp ‑ `bYf_\_TYhVb[Qp

@a_TaQ]]Ya_SQ^YV ‑ nc_ S [_^Vh^_] bhݷcV ^V R_\VV hV] aV]Vb\_5 Q aV]Vb6
\_ SldhYcm ^VS_X]_W^_5 V]d ]_W^_ c_\m[_ ^QdhYcmbp7 @aVWUV hV] ^_SYh_[
`aVSaQcYcbp S `a_TaQ]]YbcQ5 V]d ^dW^_ bUV\Qcm apU _hV^m SQW^lf iQT_S7
@VaSlZ iQT ‑ nc_ `VaVf_U _c XQUQh YX dhVR^Y[Q [ XQUQhQ]5 `_bcQS\V^^l]
bQ]_bc_pcV\m^_5 `aY nc_] ^V Sl]dhV^^l]5 ^V aViQV]l] c_]d_`ݷ hc_ ^QU_5ݷ
Q cQ[Y]5 [_c_alV UV\Qocbp5 `_c_]d hc_ UQ^^_]d [_^[aVc^_]d bdRkV[cd `_[Q6
XQ\_bm Y^cVaVb^_ `_UhY^Ycm bVRV [_]`mocVa Y XQbcQSYcm VT_ aViYcm Y]V^^_
cQ[do XQUQhd7



;=

3c_a_Z iQT ‑ `VaVf_U _c ncoU_S [ aVQ\m^_]d aViV^Yo aVQ\m^_ SbcQS6
iVZ `VaVU dhV^Y[_] `a_R\V]l5 `dbcm b[_\m dT_U^_ `a_bc_Z5 ^_ ^Qbc_pjVZ7
Nc_ ]_WVc Rlcm [Q\V^UQam Y\Y XQ`Yb^Qp [^YW[Q5 ^Q`_]Y^Q\[Q _ U^pf a_WUV6
^Yp UadXVZ5 [Q[_Z6^YRdUm `a_bc_Z `aV_RaQX_SQcV\m cV[bc_S 1Q f_cm Rl Y U\p
dUQ\V^Yp \Yi^Yf `a_RV\_S25 Sbݷ hc_ dT_U^_7 5\p ]V^p S bS_ݷ SaV]p cQ[_Z
`a_TaQ]]_Z bcQ\Q ݷQ\[Q[_\ݷ U\p YTal 5ݷO6:Bݷ [_c_aQp `_U`aQS\p\Q RQZcY[
S eQZ\V b`Yb[Q `Y\_c_S5 ݷWYS\pp_ݷ cVf5 [c_ `_]VhV^ [Q[ `_TYRiYZ7 >QZcY
^dW^lZ RQZcY[ _[QXQ\_bm bdjVbcSV^^_ b\_W^VV5 ^VWV\Y `_c_] ^Q`YbQcm `a_6
TaQ]]d ^Q @Qb[Q\V5 [_c_aQp S ^dW^lV `_XYgYY ^dW^_T_ eQZ\Q XQ`YblSQVc
^d\Y5 Y cV] ^V ]V^VV Y]V^^_ ncQ `aY]YcYS^Qp5 ^Q _UY^ n[aQ^ `a_TaQ]][Q
`_XS_\Y\Q `alT^dcm5 [Q[ T_S_apc5 ^Q b\VUdojYZ da_SV^m5 _ hݷ] bQ] SQi `_6
[_a^lZ b\dTQ U_TQUQ\bp \Yim \Vc hVaVX UVbpcm7

CaVcYZ iQT RdUdjYZ `a_TaQ]]Ybc XQ]VhQVc5 [_TUQ nc_c iQT UQS^_ dWV
bUV\Q^7 >_S_V [QhVbcS_ S nc_c aQX b_bc_Yc S c_]5 hc_ d [Q[_Z6c_ `dbcm UQWV
_hV^m Y _hV^m `aY]YcYS^_Z `a_TaQ]]l5 ^Q`YbQ^^_Z SQ]Y5 `_pS\pVcbp bc_6
a_^^YZ `_\mX_SQcV\m7 ;_^Vh^_5 ^Y[Q[Y]Y UV^mTQ]Y cdc Y ^V `Qf^VcC aVhm
YUݷc \Yim _ c_]5 hc_ SQ] dUQ\_bm ^Q`YbQcm ^V `a_bc_ `_\VX^do `a_TaQ]]d5 Q
cQ[do5 `_\VX^_bcm [_c_a_Z _gV^Y\ 1aVQ\m^_5 Q ^V ^Q b\_SQf2 [c_6c_ [a_]V SQb
bQ]Yf7 9^QhV T_S_ap5 ^Qiݷ\bp [c_6c_5 [c_ b_T\QbV^ caQcYcm SaV]p5 `_\mXd6
pbm SQiVZ `a_TaQ]]_Z5 `_c_]d hc_ `_\dhQV]lV aVXd\mcQcl _[QXlSQocbp U\p
^VT_ gV^^VV `_caQhV^^_T_ SaV]V^Y7 3_ ]^_TYf b\dhQpf cQ[_Z `a_TaQ]]_Z _[Q6
XlSQVcbp [Q[Qp6^YRdUm `a_bcV^m[Qp YTadi[Q5 aVWV ‑ hc_6c_ R_\VV bVamݷX^_V5
[Q[_Z6^YRdUm ^Vb\_W^lZ [QcQ\_TYXQc_a Y\Y hc_6^YRdUm Vj7ݷ @aY nc_] Y^cV6
aVb^_5 hc_ `a_TaQ]]d6c_ Sl5 Rlcm ]_WVc5 Y ^Q`YiVcV5 ^_ Sl ^Y[Q[ ^V ]_WVcV
XQaQ^VV X^Qcm5 hc_ [c_6c_ bcQ^Vc Vݷ Yb`_\mX_SQcm5 cQ[ hc_ b_RbcSV^^lZ `V6
aVf_U ^Q b\VUdojYZ da_SV^m XUVbm _Rlh^_ ^V _b_X^Qݷcbp7 9 \Yim [_TUQ Sl
SUadT _R^QadWYSQVcV5 hc_ [c_6c_ UVZbcSYcV\m^_ ^QhQ\ `_\mX_SQcmbp SQiVZ
`_UV\[_Z5 `aYhݷ] ^V `_c_]d5 hc_ Sl VT_ b\ݷX^_ d]_\p\Y5 Q bQ]5 U_Ra_S_\m6
^_5 ‑ S_c S nc_c ]_]V^c ]_WVcV bVRp `_XUaQSYcm _c SbVZ UdiYC Sl bcQ\Y
`a_TaQ]]Ybc_]7

;_^Vh^_5 RdUVc Vjݷ Y hVcSݷaclZ adRVW ‑ `_\dhV^YV UV^VT XQ aQR_cd `_
^Q`YbQ^Yo `a_TaQ]]7 B_bc_pSiY]bp `a_eVbbY_^Q\_] S R_\miY^bcSV b\dhQVS
bVRp ]_W^_ bhYcQcm \Yim `_b\V nc_T_7 ?U^Q[_ aQX^YgQ ]VWUd `a_eVbbY_^Q6
\_] Y \oRYcV\V] _c^oUm ^V bc_\m X^QhYcV\m^Q5 [Q[ ]VWUd `a_TaQ]]Ybc_]
Y ^V6`a_TaQ]]Ybc_]7 3 [_^gV [_^g_S5 Ybc_aYY YXSVbc^l `aY]Val5 [_TUQ [
]_]V^cd `VaS_T_ ]_^VcQa^_T_ neeV[cQ _c bS_VZ `a_TaQ]]Ybcb[_Z UVpcV\m6
^_bcY hV\_SV[ Y]V\ dWV cQ[do Slb_[do [SQ\YeY[QgYo5 hc_ db_]^Ycmbp S
VT_ `a_eVbbY_^Q\YX]V ^Y[c_ Rl ^V aYb[^d\D SXpcm f_cm <Y^dbQ C_aSQ\mUbQ7

CQ[ S_c5 _RdhQp hV\_SV[Q `a_TaQ]]Ya_SQcm b Yb`_\mX_SQ^YV] bY6
bcV] bV]VZbcSQ `9>4?GC5 ]l cV] bQ]l] \YiQV] VT_ S_X]_W^_6
bcY bUV\Qcm SbV caY `VaVhYb\V^^lf iQTQ7 >Qbc_pjdo `a_TaQ]]d `_U
`9>4?GC5 `_U [Q[_S_Z b\VUdVc `_^Y]Qcm5 aQXd]VVcbp5 c_\m[_ _[_^^_V `aY\_6
WV^YV5 ]_W^_ ^Q`YbQcm5 dWV RdUdhY `a_TaQ]]Ybc_]5 Y ^V aQ^miVD cV[bc_6
SlV `a_TaQ]][Y5 `a_ [_c_alV dhV^Y[Q] ^Y[c_ UQWV ^V _Rkpb^pVc5 [Q[ Yf
`aQSY\m^_ XQ`db[Qcm 1QTQ5 `aYSVc B514<>’d S [_^gV [QWU_Z `a_TaQ]]l25 ^Q6
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bc_pjY]Y ^V SlT\pUpc ^Y Q^eQb5 ^Y S `a_eY\m5 Q `_c_]d d cQ[_Z `a_TaQ]]l
^Y[_TUQ ^V `_pSYcbp bc_a_^^VT_ `_\mX_SQcV\p5 UQ Y bQ] QSc_a `_\mX_SQcmbp
ncY] ^V`_^pc^_ hV] ^V bcQ^Vc7 2_\miV c_T_5 Vb\Y aVXd\mcQc bc_\m dR_T Y ^Vc
^Y[Q[Yf iQ^b_S bUV\Qcm VT_ b[_\m[_6^YRdUm `_f_WY] ^Q ^Vhc_ ^Qbc_pjVV5
SapU \Y ^QiVT_ _RdhQV]_T_ XQY^cVaVbdVc `Vab`V[cYSQ `_caQcYcm ^Vb[_\m[_
hQb_S _bcQSiVZbp V]d WYX^Y5 hc_Rl bUV\Qcm S_c cQ[_V S_c ^Y[dUQ ^V T_U^_V
aViV^YV `dbcm UQWV _hV^m Y^cVaVb^_Z XQUQhY7

9]V^^_ `_nc_]d _RdhQV]_]d WYX^V^^_ SQW^_ ^V `a_bc_ `a_TaQ]]Ya_SQcm
`_U ^>9H5 V]d ^V_Rf_UY]_ WYcm `_U ^>9H’_]5 c_ Vbcm Y]V^^_ ^>9H 1RdUm c_
U9>EH Y\Y \oRQp UadTQp ^>9H6bYbcV]Q2 Yb`_\mX_SQcm S `_SbVU^VS^_Z aQR_cV5
U\p `a_Td\_[ `_ 9^cVa^Vcd5 _RjV^Yp `_ n\V[ca_^^_Z `_hcV Y hVaVX aQX^_6
_RaQX^lV ]VbbV^UWVal5 U\p aQR_cl ^QU cV[bcQ]Y5 U\p `a_b]_caQ eY\m]_S
Y e_c_TaQeYZ5 S__RjV U\p SbVT_5 U\p hVT_ _Rlh^_ Yb`_\mXdoc [_]`mocVal7
C_\m[_ S nc_] b\dhQV d ^QiVT_ _RdhQV]_T_ ^Q R_\VV6]V^VV aQ^^Yf bcQUYpf
aQXSYcYp ]_WVc S_X^Y[^dcm cQ[Qp `_caVR^_bcm YX `_SbVU^VS^_Z WYX^Y5 U\p
[_c_a_Z ]_WVc `_^QU_RYcmbp ^Q`YbQcm `a_TaQ]]d7

@aYhY^Q caVcmp ‑ naT_^_]YhVb[Qp

; [Q[Y] Rl dfYjaV^Yp] ^Y `aYRVTQ\Y b_XUQcV\Y TaQeYhVb[Yf `_\mX_SQ6
cV\mb[Yf Y^cVaeVZb_S5 `_ neeV[cYS^_bcY Yb`_\mX_SQ^Yp Y c_]d5 hc_ ^QXlSQ6
Vcbp Q^T\YZb[Y] b\_S_] EC129<9DI5 Y] ^Y[_TUQ ^V `VaV`\o^dcm Y ^V _R_T^Qcm
bcQado U_Rado [_]Q^U^do bca_[d7 >V b_T\QiQocbp b ncY] dcSVaWUV^YV]
\Yim cV5 [c_ S [_]Q^U^_Z bca_[V aQR_cQcm ^V d]VVc5 Q ^V d]Voc _Rlh^_ cV5
[c_ ^Y[_TUQ nc_T_ UV\Qcm SbVamݷX ^V `a_R_SQ\7

>V `aVUbcQS\pp bS_VZ WYX^Y RVX P^R5 Sl ^Y[_TUQ ^V `_Z]ݷcV5 [Q[ ^Q
bQ]_] UV\V U_\W^Q SlT\pUVcm aQR_cQ b [_]`mocVa_]7 2_\miY^bcS_ b_SaV6
]V^^lf `a_TaQ]] b c_h[Y XaV^Yp EC129<9DI `aVUbcQS\pVc b_R_Z da_U\YSlf
]_^bca_S5 ^Q R_amRd b YXkp^Q]Y [_c_alf d `_\mX_SQcV\VZ df_UYc UVSpcm UV6
bpclf SbVf bY\5 `aY nc_] `_\mX_SQcV\Y dfYcapocbp nc_T_ `_\_WV^Yp S d`_a
^V XQ]VhQcm5 cQ[ [Q[ `a_bc_ ^V X^Qoc5 hc_ ]_WVc Rlcm [Q[6c_ Y^QhV7 9]V^^_
`_nc_]d _hV^m SQW^_ _bS_Ycm [_]Q^U^do bca_[d 1`dbcm UQWV ^V bca_p `\Q^_S
`_ `aV[aQjV^Yo Yb`_\mX_SQ^Yp P^RC nc_ `a_YX_ZUݷc bQ]_ b_R_Z25 Y bUV\Qcm
nc_ ^dW^_ [Q[ ]_W^_ aQ^miV5 `_[Q ]_XT ^V `_cVap\ b`_b_R^_bcY [ Rlbca_6
]d _RdhV^Yo Y ]T^_SV^^_Z QUQ`cQgYY [ ^V`aYSlh^l] db\_SYp]C `_b\V ;>
\Vc YXdhQcm ^Vhc_ `aY^gY`YQ\m^_ ^_S_V bcQ^_SYcbp ^Qbc_\m[_ b\_W^VV5 hc_
]_cYSQgYp U\p nc_T_ caVRdVcbp [QhVbcSV^^_ R_\VV Slb_[Qp7

>d Q UVZbcSYcV\m^_ `_\^_gV^^lV baVUbcSQ [_]Q^U^_Z bca_[Y XQ `aVUV\Q6
]Y bV]VZbcSQ ^>9H5 YXSY^YcV5 ^V S_Upcbp7 CQ[ dW `_\dhY\_bm7

@aYhY^Q hVcSݷacQp ‑ `VUQT_TYhVb[Qp

6b\Y baVUY dhV^Y[_S5 `lcQojYfbp _bS_Ycm `a_TaQ]]Ya_SQ^YV S ^VhV\_6
SVhVb[Yf SY^U_Slf db\_SYpf5 Sbݷ WV _[QWVcbp RdUdjYZ `a_TaQ]]Ybc5 bcaQi6
^lV `bVSU_6 Y ^VU_`a_TaQ]]l5 [_c_alV VT_ XQbcQS\poc `YbQcm ‑ hQjV SbVT_



;?

S [Q[_Z6^YRdUm RVX^QUݷW^_ acS_Zݷ[ baVUV Sa_UV ]EB2? Y1C31<5 \YR_ S__RjV
S cQ[_Z baVUV5 [_c_aQp `aVU^QX^QhV^Q b`VgYQ\m^_ U\p _RdhV^Yp Y ݷWYS_Zݷ
^Y[_TUQ5 b_RbcSV^^_ T_S_ap5 ^V Rl\Q5 ‑ _hV^m Rlbca_ `VaVbcQ^dc cQ[_T_ bdRk6
V[cQ dU_S\VcS_apcm5 Y V]d XQf_hVcbp hVT_6c_ ^Qbc_pjVT_7 DhYcV\m SapU \Y
bcQ^Vc _Rkpb^pcm `a_USY^dc_]d dhV^Y[d5 [Q[ `YbQcm _[_^^lV `a_TaQ]]l `_U
`9>4?GC 1R_\miY^bcS_ dhYcV\VZ ^V d]Voc nc_T_ bQ]Y25 ^_ RdUdjVT_ `a_TaQ]6
]YbcQ cQ[YV ]V\_hY ^V _bcQ^_Spc7 3XpS S ad[Y `VaSdo `_`QSidobp [^YW[d5
_^ _bS_Yc aYb_SQ^YV _[_iV[ bQ]_bc_pcV\m^_7

3 ^V[_c_alf 1dSl5 U_S_\m^_ aVU[Yf2 b\dhQpf UQWV nc_ ^V b]_WVc VT_ Yb6
`_acYcm5 Y hVaVX ^Vb[_\m[_ \Vc cQ[_Z dhV^Y[5 ^Q bQ]_] UV\V `aYa_WUݷ^^lZ
`a_TaQ]]Ybc5 bcQ^Vc TaQ]_c^l] Y ]Qcݷal] b`Vg_]5 XQ [_c_a_T_ `VaVUVadcbp
aQR_c_UQcV\Y7 <oUY cQ[_T_ [\QbbQ5 cQ[YV5 [_T_ b `aQSY\m^_T_ `dcY ^V bS_a_6
cYc ^Y[Q[_Z dhYcV\m Y ^Y[Q[_Z ]Y^Ybca _RaQX_SQ^Yp5 aVQ\m^_ bdjVbcSdocD
R_\miV c_T_5 ^Q ncYf d^Y[d]Qf UVaWYcbp Sbp b_SaV]V^^Qp Y^UdbcaYp7 @a_6
R\V]Q S c_]5 hc_ cQ[Yf \oUVZ _hV^m5 _hV^m5 _hV^m ]Q\_7

4_aQXU_ hQjV ^QR\oUQVcbp b_SVaiV^^_ Y^Qp [QacY^QC ^QhQS b aYb_SQ^Yp
_[_iV[5 ^_SYh_[ ^V_RaQcY]_ caQS]YadVc b_RbcSV^^_V ]li\V^YV5 `_bcQSYS
]Ya b ^_T ^Q T_\_SdC _RUd]lSQcm `a_TaQ]]d _^ ^QhY^QVc ^V b `aVU]Vc^_Z
_R\QbcY5 Q b n\V]V^c_S TaQeYhVb[_T_ Y^cVaeVZbQ5 _^Y WV 1c_h^VV5 _RaQR_chY6
[Y Yf b_RlcYZ2 bcQ^_Spcbp bS_V_RaQX^l] b[V\Vc_] \oR_Z VT_ `a_TaQ]]l5 ^Q
[_c_alV ^QSViYSQVcbp ݷ_pb[ݷ ed^[gY_^Q\m^_bcY7 @Vab`V[cYSQ cQ[_T_ UVZ6
bcSYp5 [Q[5 ^Q`aY]Va5 b]V^Q Yb`_\mXdV]_Z RYR\Y_cV[Y SYUWVc_S5 `aYS_UYc
cQ[_T_ `a_TaQ]]YbcQ S dWQb5 S^Vi^V SlaQWQojYZbp eaQX_Z _hcݷ Sl5 nc_
b_SVaiV^^_ ^VS_X]_W^_5 `a_TaQ]]d U\p nc_T_ `aYUݷcbp `VaV`YbQcm b ^d\pݷD
_ c_]5 hc_ SYU `_\mX_SQcV\mb[_T_ Y^cVaeVZbQ S__RjV6c_ ]_W^_ bUV\Qcm b]V^6
^l]5 _^ UQWV `_Ud]Qcm R_Ycbp7 CQ[YV \oUY hQbc_ `aY]V^poc b_SVaiV^^_
eVVaYhVb[do cVf^Y[d5 [_c_ado R_\VV TaQ]_c^lV `a_TaQ]]Ybcl S idc[d ^Q6
XlSQoc [aYb_SQ^YVݷ ^Q _RaQc^_Z bc_a_^V n[aQ^Qݷ ‑ [_TUQ ^V fSQcQVc _RaQ6
R_chY[_S b_RlcYZ5 S UYQ\_T_S_] _[^V b_XUQݷcbp ^VSYUY]lZ 112 TaQeYhVb[YZ
_RkV[c5 hVaVX [_c_alZ UadTYV _RkV[cl _R]V^YSQocbp Y^e_a]QgYVZ7

3 ^l^Vi^Yf db\_SYpf cQ[_Z `a_TaQ]]Ybc _[QWVcbp S`_\^V S_bcaVR_SQ^5
R_\miV c_T_5 V]d UQWV RdUdc `\QcYcm ^V`\_fdo XQa`\QcdD _U^Q[_ _^ ^Y[_TUQ
^V `_Z]ݷc5 hc_ _^ S UVZbcSYcV\m^_bcY `_cVap\ Y ^Qb[_\m[_ R_\VV Y^cVaVb^_Z
]_T\Q Rl Rlcm VT_ aQR_cQ5 Vb\Y Rl S bS_ݷ SaV]p _^ ^V bfSQcY\bp XQ `aVb\_Sd6
clV _[_i[Y7

DSl5 R_\miY^bcS_ dhYcV\VZ Y `aV`_UQSQcV\VZ b d`_abcS_]5 U_bc_Z^l]
\dhiVT_ `aY]V^V^Yp5 `a_U_\WQVc Yb`_\mX_SQcm S dhVR^_] `a_gVbbV [_]`mo6
cVal `_U d`aQS\V^YV] `9>4?GCD ^Q bQ]_] UV\V _Rlh^_ `aY nc_] dhV^Y[_S Y
bcdUV^c_S dhQc `a_TaQ]]Ya_SQcm `_U V\6MX\ ‑ c_c bQ]lZ V\6MX\5 _ [_c_6
a_] bVZhQb5 b`dbcp hVcSVacm SV[Q `_b\V VT_ _[_^hQcV\m^_Z b]VacY5 UQWV Sb`_6
]Y^Qcm [Q[6c_ ^V\_S[_7 3 cQ[Yf db\_SYpf \oRlV QaTd]V^cl5 Slb[QXlSQV]lV
S `_\mXd b_faQ^V^Yp `9>4?GC S [QhVbcSV bYbcV]l ^Q dhVR^lf [_]`mocVaQf5
XQSVU_]_ _[QXlSQocbp \Yim _cT_S_a[Q]Y5 Q aVQ\m^Qp `aYhY^Q XUVbm _U^QC
YaaQgY_^Q\m^lZ bcaQf `VaVU _bS_V^YV] SbVT_ ^_S_T_7 `9>4?GC ^V T_UYcbp ^Q
a_\m dhVR^_T_ `_b_RYpD `a_U_\WQcm Yb`_\mX_SQcm ncd bYbcV]d `aY ^Q\YhYY
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XQSVU_]_ \dhiYf 1`aYhݷ] \dhiYf `_ SbV] `QaQ]VcaQ]D `9>4?GC ^V Y]VVc QR6
b_\oc^_ ^Y[Q[Yf U_bc_Y^bcS S baQS^V^YY b ^>9H6bYbcV]Q]Y2 Q\mcVa^QcYS ‑
nc_5 ]pT[_ T_S_ap5 bcaQ^^_7 5\p hV\_SV[Q5 SXpSiVT_bp dhYcm [_T_6c_ `a_TaQ]6
]Ya_SQ^Yo5 ^V U_\W^_ Rlcm `a_R\V]_Z _bS_V^YV ^V`aYSlh^_Z _`VaQgY_^^_Z
baVUl7

PXl[ _`aVUV\pVc ]li\V^YV

;a_]V _`VaQgY_^^_Z baVUl5 Yb`_\mXdV]_Z U\p _RdhV^Yp5 SQW^VZido
a_\m YTaQVc cQ[WV SlR_a pXl[_S `a_TaQ]]Ya_SQ^Yp7 3aV]V^Q 2VZbY[Q b `a_6
^d]Va_SQ^^l]Y bca_[Q]Y5 [ bhQbcmo5 `a_i\YD ^_ hQbc_ 1_b_RV^^_ S b`Vgi[_6
\Qf2 SbcaVhQVcbp `a_cYS_`_\_W^Qp [aQZ^_bcm7 >Vb_bc_pSiYVbp `a_TaQ]]Y6
bcl5 aViYSiYV `_`a_R_SQcm bVRp S a_\Y i[_\m^lf dhYcV\VZ5 ݷRdhQoc_ݷ ^Y S
hݷ] ^V `_SY^^lf i[_\m^Y[_S ݷ[a_eVbbY_^Q\m^l`ݷ pXl[Q]5 cQ[Y] [Q[ 5WQ6
SQ5 L3 Y UQWV BY447 ;_^Vh^_5 `pcY[\Qbb^Y[5 [_c_a_]d S ]_XTY XQ`YfYSQoc
BY44 1aVQ\m^lZ b\dhQZ S aVQ\m^_ bdjVbcSdojV] dhVR^_] XQSVUV^YY25 S aV6
Xd\mcQcV ^V `_Z]ݷc QRb_\oc^_ ^YhVT_5 aQXSV hc_ XQ`_]^Yc S_\iVR^lVݷ b\_SQݷ
39> Y 3?ED 1[Q[ aQX nc_ [ aVQ\m^_]d `a_TaQ]]Ya_SQ^Yo ^Q BY44 _c^_iV^YV
Y]VVc SVbm]Q b_]^YcV\m^_V25 ^_ cQ[Y] [TV^YQ\m^lݷ dhYcV\p]ݷ S_X]_W^_bcY
QdUYc_aYY b_SVaiV^^_ ^V d[QX5 cV] R_\VV hc_ b`_b_Rl [_^ca_\p5 VbcVbcSV^^_5
SlRYaQocbp cQ[YV5 `aY [_c_alf dhV^Y[Y RVX _b_Rlf `a_R\V] a_b[Q[YSQ6`ݷ
ocݷ [_^ca_\m^lV aQR_cl Y UadTYV 5ݷaV`pcbcSYp`ݷ cQ[ ^YhVT_ Y ^V `_^pS YX
SlUQ^^_T_ Y] ]QcVaYQ\Q7 =^V SbcaVhQ\Ybm i[_\m^Y[Y5 ^V `_^Y]QojYV5 hc_
cQ[_V gY[\5 ^_ `aY nc_] `_\dhQojYV d bVRp S i[_\V `pcݷa[Y `_ Y^e_a]Q6
cY[V5 TUV Y] aV`_UQoc`ݷ BY447ݷ

DhYcV\p] cQ[_Z [QcVT_aYY S__RjV5 bdUp `_ SbV]d5 Sbݷ U_ \Q]`_h[YC S
BY44 Yb`_\mXdVcbp RYR\Y_cV[Q \]U5 Q X^QhYc5 ^QU_ aQbb[QXlSQcm dhV^Y6
[Q] \]UD aQXd]VVcbp5 UQ\miV F53D?B’Q Y <9CD’Q _RdhV^YV ^Y[_TUQ ^V XQf_UYc
1[Q[ aQX ncY USQ [_^cVZ^VaQ5 `_WQ\dZ5 bQ]lV RVb`_\VX^lV YX SbVT_ \]U25 ^_
bQ]_V Y^cVaVb^_V5 hc_ dhV^Y[Y5 aQXd]VVcbp5 cQ[ Y ^V `_^Y]Qoc5 _ hݷ] YUݷc
aVhm7 3 bQ]_] UV\V5 [Q[ ]_W^_ _Rkpb^Ycm aQX^Ygd ]VWUd F53D?B Y <9CD
hV\_SV[d5 [_c_alZ ^Y[_TUQ S WYX^Y ^V SYUV\ ^Y UY^Q]YhVb[Yf ]QbbYS_S5 ^Y
b`Yb[_S Y S__RjV ^V `_^Y]QVc5 hc_ cQ[_V d[QXQcV\mH 5\p cQ[_T_ dhV^Y[Q <9CD
_c\YhQVcbp _c F53D?B cV]5 hc_ S [ݷ^ ^Vc dU_R^_Z _`VaQgYY Y^UV[bYa_SQ^Yp
1`_hV]d Vݷ cQ] ^VcH ^d5 ^Q] hc_6c_ _Rkpb^p\Y5 ^_ p ^YhVT_ ^V `_^p\25 cQ[ hc_
S__RjV6c_ SbVTUQ ^QU_ Yb`_\mX_SQcm F53D?B5 SVUm _^ T_aQXU_ dU_R^VV7 Hc_H
5_RQS\V^YV S ^QhQ\_ Y S bVaVUY^dH CQ[ _^_ Y U\p SV[c_aQ Vbcm5 [Q[YV `a_6
R\V]l7 >d UQ5 ^Q] T_S_aY\Y5 hc_ nc_ 5ݷ_^VneeV[cYS^ݷ ^_ SVUm aQR_cQVc WV1
@VaVdhYcm cQ[_T_ dhV^Y[Q `aQ[cYhVb[Y ^VaVQ\m^_C `_`lc[Y XQbcQSYcm VT_ b_6
XUQcm _U^_bSpX^lZ b`Yb_[ Sadh^do _RaVhV^l ^Q `a_SQ\5 SVUm Vbcm WV <9CD5 Q
cdc bc_\m[_ ^V^dW^_T_ TV]_aa_p1 B_RbcSV^^_ T_S_ap5 SbݷC Vb\Y ^QiV]d _Rd6
hQV]_]d UQ\Y S ad[Y \]U aQ^miV5 hV] _^ _bS_Y\ UY^Q]YhVb[YV bcad[cdal
UQ^^lf5 c_ X^Qcm _^ Yf dWV ^V RdUVc ^Y[_TUQD `dcm S bVamݷX^_V `a_TaQ]]Y6
a_SQ^YV V]d5 cQ[Y] _RaQX_]5 XQ[alc7
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>V ]V^VV hQbc_ SbcaVhQVcbp Y UadT_Z SQaYQ^cC dhYcm `lcQocbp5 bdUp `_
SbV]d5 hYbc_]d BY 1c_]d5 [_c_alZ RVX `\ob_S25 c_ Vbcm ^V aQbb[QXlSQoc
^Y [\Qbbl5 ^Y [_^cVZ^Val5 ^Y \]U 1hc_5 S _RjV]5 `aQSY\m^_25 ^Y bbl\[Y5 ^_
`aY nc_] ^VSVbcm _c[dUQ Slb[Q[YSQoc 39>83?ED5 cY` 2??< 1[_c_a_T_ S hYbc_]
BY _ca_Upbm ^V Rl\_25 bca_h^lV [_]]V^cQaYY Y `a_hYV `aY]_h[Y YX BY447
?Rkpb^V^YV cdc U_S_\m^_ `a_bc_VC bcQaQ^Yp]Y V93B?C?6D b Yf _9CE1<\DE49?
S b_X^Q^YY SY^U_Slf `a_TaQ]]Ybc_S5 _b_RV^^_ ^QhY^QojYf5 aQX^YgQ ]VW6
Ud hYbcl] BY Y BY44 SaV]V^Q]Y b_SbV] cVapVc _hVacQ^Yp7 3 ]YaV ^>9H b
ncY] Sbݷ T_aQXU_ \dhiVC S_ Sbp[_] b\dhQV5 ncY USQ b_SVaiV^^_ aQX^lf pXl6
[Q ^Y[c_ ^V `dcQVcD ^_5 [Q[ dWV T_S_aY\_bm5 ^>9H S ^QiVZ i[_\V U^ݷ] b
_T^ݷ] ^V ^QZUݷim5 dhYcV\p `aVU`_hYcQoc `\QcYcm T_bdUQabcSV^^lV UV^mTY
XQ [_]]VahVb[YZ b_ec5 R_a_cmbp b SYadbQ]Y `dcݷ] VWV^VUV\m^_Z `VaVdbcQ6
^_S[Y SbVf [_]`mocVa_S 1_`pcm WV aVQ\m^Qp bYcdQgYp S aVQ\m^_Z i[_\V25
da_U_SQcm ]_XTY dhV^Y[_S5 \Yim Rl c_\m[_ ^V YXdhQcm ^YhVT_ XQ `aVUV\Q]Y
]VZ^bcaY]Q7

3`a_hV]5 UQWV hYbclZ BY S [QhVbcSV `VaS_T_ pXl[Q `a_TaQ]]Ya_SQ^Yp ‑
nc_ _c[a_SV^^lZ ^_^bV^b7 Nc_]d Vbcm U_S_\m^_ `a_bcQp cVf^YhVb[Qp `aYhY6
^QC [ YXdhV^Yo BY ^dW^_ `_Uf_UYcm5 dWV `_^Y]Qp d[QXQcV\Y Y d]Vp
b ^Y]Y _RaQjQcmbp5 S `a_cYS^_] b\dhQV ^Q `VaS_] WV XQ^pcYY5 hc_Rl `a_6
hYcQcm hc_6^YRdUm b [\QSYQcdal b `_]_jmo C31>65 `_caVRdVcbp `aY]V^Ycm
_`VaQgYo SXpcYp QUaVbQ5 ^_ `aY nc_] _Rkpb^Ycm5 hc_ nc_ XQ XSVam5 Sl ^Q6
hY^QojV]d ^V b]_WVcV ‑ nc_ S__RjV `aY^gY`YQ\m^_ ^VS_X]_W^Qp XQUQhQ5
Y ^Y[Q[YV XQ[\Y^Q^Yp ^V `_]_Tdc7 AQR_cQ b d[QXQcV\p]Y [QWVcbp `a_bc_Z
c_\m[_ cV]5 [c_ UQS^_ Y `a_h^_ d]VVc b ^Y]Y _RaQjQcmbp5 Q U\p R_\miY^bcSQ
^_SYh[_S d[QXQcV\Y ‑ nc_ _Ta_]^lZ Y cadU^_`aV_U_\Y]lZ RQamVa7 @_`lc[Y
_RdhQcm pXl[d BY \oUVZ5 ^V d]VojYf _RaQjQcmbp b d[QXQcV\p]Y Y QUaVbQ]Y5
ba_U^Y ^VRVXlXSVbc^_]d `aY^gY`d S_b`YcQ^Yp hVaVX _cR_aC [c_ Sl`\lSVc ‑
]_\_UVg5 [c_ dc_^d\ ‑ cVf ^V WQ\[_7 Ncd `a_R\V]d \oUY b[\_^^l ^VU__gV6
^YSQcm `_ `aY^gY`d Q[6^YRdUm]ݷ `a_aSݷ]bp5ݷ ^_ cQ[_V iQ`[_XQ[YUQcV\mbcS_
SbVTUQ XQ[Q^hYSQVcbp _U^Y] YX USdfC \YR_ dhV^Y[Y cQ[ ^YhVT_ Y ^V `_^Y]Qoc5
Q `a_TaQ]]d S Yc_TV S_b`aY^Y]Qoc [Q[ bS_V_RaQX^_V XQ[\Y^Q^YV 1`aY nc_]
`aV`_UQSQcV\m XQ ^VY]V^YV] \dhiVT_ `a_bc_ YT^_aYadVc bVZ eQ[c5 U_S_\m6
bcSdpbm cV]5 hc_ _RdhQV]lV [Q[6c_ cQ] YbfYcapocbp Sl`_\^pcm `a_bcV^m[YV
XQUQ^Yp2D \YR_ `aV`_UQSQcV\m ݷXQRYSQVcݷ ^Q YXdhV^YV hYbc_T_ BY Y ^QhY^Q6
Vc `aY]V^pcm U\p SS_UQ6SlS_UQ 39>83?ED YX BY447 >VYXSVbc^_5 hc_ YX nc_6
T_ fdWVC S `VaS_] b\dhQV ]l S]Vbc_ `a_TaQ]]Ybc_S Y]VV] UaVbbYa_SQ^^lf
_RVXmp^_[5 UQWV ^V `lcQojYfbp XQUd]lSQcmbp ^QU `a_Ybf_UpjY] 1Y5 hc_ b_6
SbV] `\_f_5 dSVaV^^lf5 hc_ `a_TaQ]]Ya_SQ^YV cQ[ Y UV\QVcbp25 S_ Sc_a_] WV
dhV^Y[Y S Yc_TV ^V `_^Y]Qoc5 hc_ Vbcm cQ[_Z pXl[ BY Y hc_ S__RjV6c_ nc_
b_SVaiV^^_ ^V c_ WV bQ]_V5 hc_ BY447

6bcm Y Sc_aQp `aYhY^Q ^VU_`dbcY]_bcY BY S a_\Y `VaS_T_ pXl[Q U\p _Rd6
hV^Yp7 Ncd `aYhY^d ^V bc_\m `a_bc_ _Rkpb^Ycm5 f_cp _^Q S UVZbcSYcV\m^_bcY
^Q]^_T_ SQW^VV5 hV] `a_R\V]l b d[QXQcV\p]Y7 CQ[5 \Yh^_ p SbVTUQ dcSVa6
WUQ\5 hc_ BY S a_\Y `VaS_T_ pXl[Q ^V_RaQcY]_ caQS]YadVc ]li\V^YV5 ^_
`aY nc_] Sl^dWUV^ `aYX^Qcm5 hc_ S^pc^_ be_a]d\Ya_SQcm `aYhY^l nc_T_
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b]_T \Yim USQ Y\Y caY T_UQ ^QXQU5 [_TUQ `VaSlV c_]Q `VaS_T_ YXUQ^Yp nc_Z
[^YTY Rl\Y dWV ^Q`YbQ^l Y YXUQ^l7

3 BY5 [Q[ YXSVbc^_5 ^Vc `a_gVUda5 c_\m[_ ed^[gYY5 Q SbV ݷicQc^lVݷ b`_6
b_Rl YX]V^V^Yp X^QhV^Yp `VaV]V^^_Z5 ^QhY^Qp _c `aYbSQYSQ^Yp Y XQ[Q^hYSQp
Y^[aV]V^cQ]Y Y UV[aV]V^cQ]Y5 `aVUbcQS\poc b_R_Z QaYe]VcYhVb[YV _`VaQ6
gYY5 [_c_alV bQ]Y ]_Tdc Sf_UYcm S R_\VV b\_W^lV SlaQWV^Yp7 3 cQ[Yf db\_6
SYpf bdTdR_ e_a]Q\m^_ \oR_V UVZbcSYV `aVSaQjQVcbp S `_R_h^lZ neeV[c
1Q^T\7 C945 5ff53D25 Q `_b[_\m[d BY ‑ pXl[ Sb6ݷcQ[Y S _b^_S^_] Y]`VaQcYS6
^lZ5 c_ Vbcm Sl`_\^V^YV `a_TaQ]]l ^Q [ݷ^ b_bc_Yc YX UVZbcSYZ5 `_\dhQVcbp5
hc_ Sl`_\^V^YV `a_TaQ]]l ^Q BY b_bc_Yc 1gV\Y[_]12 YX `_R_h^lf neeV[6
c_S7 >V]dUaV^_5 hc_ S cQ[Yf db\_SYpf \oUY `_`a_bcd XQRlSQoc b]lb\ b\_SQ
7ݷR_h^lZ_`ݷ B_SaV]V^^lV `a_TaQ]]Ybcl S R_\miY^bcSV bS_ݷ] \YR_ S__RjV
^V `_]^pc cVa]Y^ R_h^lZ_`ݷ neeV[c5ݷ \YR_ dSVaV^l5 hc_ cQ[_Sl] pS\pVcbp
\oR_V ]_UYeYgYadojVV 1S cVa]Y^Qf ed^[gY_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp ‑
2ݷaQXadiQojVVݷ UVZbcSYV5 Sl`_\^pV]_V S \oR_Z `a_TaQ]]V ^Q \oR_] pXl[V7

3 UVZbcSYcV\m^_bcY nc_ [QcVT_aYhVb[Y ^V cQ[D ^Q`aY]Va5 S `a_TaQ]]Qf
^Q @Qb[Q\V `_R_h^lf neeV[c_S _Rlh^_ `_hcY ^Vc5 Yf cQ] ]_W^_ b_XUQcm
c_\m[_ `aVU^Q]VaV^^_ ‑ ^Q`YbQS ed^[gYo5 UV\Qojdo hc_6c_ Vj5ݷ [a_]V
SlhYb\V^Yp aVXd\mcQcQ5 ^_ cQ[YV ed^[gYY cQ] ^V S `_hݷcV5 SVUm U\p _R_b_R6
\V^Yp `a_YXS_\m^lf ^QR_a_S UVZbcSYZ bdjVbcSdoc `a_gVUdalD `aYbSQYSQ^YV
cQ] ‑ _`VaQc_a5 Q ^V _`VaQgYp5 cQ[ hc_ Y _^_5 VbcVbcSV^^_5 ^Y[Q[Yf `_R_h^lf
neeV[c_S ^V `_UaQXd]VSQVc7 3 bS_ݷ] Ybf_U^_] b]lb\V `_R_h^lZ neeV[c
]_WVc S_X^Y[^dcm c_\m[_ `aY SlhYb\V^YY SlaQWV^Yp5 Y nc_ _hV^m
SQW^_C `_R_h^lZ neeV[c ‑ nc_ `a_YXS_\m^_V YX]V^V^YV5 [_c_a_V `a_Ybf_UYc
`aY SlhYb\V^YY SlaQWV^Yp Y ]_WVc Rlcm `_XWV [Q[Y]6c_ _RaQX_] _R^Qad6
WV^_7 6b\Y VUY^bcSV^^_V5 hc_ `a_Ybf_UYc `aY SlhYb\V^YY SlaQWV^Yp ‑ nc_
`_\dhV^YV VT_ aVXd\mcQcQ 1X^QhV^Yp25 T_S_apc5 hc_ cQ[_V SlaQWV^YV 1c_h^VV5
VT_ SlhYb\V^YV2 `_R_h^lf neeV[c_S ^V Y]VVc7 ;_TUQ WV ^V[_V UVZbcSYV XQ6
UQݷcbp _`VaQc_a_] Y\Y Y^_Z [_^bcad[gYVZ pXl[Q5 ^V Y]VojVZ _c^_iV^Yp
[ SlhYb\V^Yo SlaQWV^YZ5 ^Y _ [Q[Yf `_R_h^lf neeV[cQf S__RjV ^V ]_6
WVc YUcY aVhY7 @dcQ^YgQ XUVbm S_ ]^_T_] _Rdb\_S\V^Q aQb`a_bcaQ^ݷ^^_bcmo
pXl[_S BY Y BY44 ‑ U\p ^Yf5 [Q[ Y U\p pXl[_S ed^[gY_^Q\m^_T_ `a_TaQ]6
]Ya_SQ^Yp5 \oR_V ]_UYeYgYadojVV 1Vb\Y dT_U^_5 2ݷaQXadiQojVVݷ UVZbcSYV
S bQ]_] UV\V _[QXlSQVcbp `_R_h^l] neeV[c_]7

NcY 1[Q[ RdUc_ Rl hYbc_ cVa]Y^_\_TYhVb[YV2 [QXdbl ^V bc_Yc ^VU__gV^Y6
SQcm7 5QSQZcV `aY`_]^Y] YXSVbc^lZ [QWU_]d `a_TaQ]]Ybcd5 `YidjV]d ^Q
BY5 `aY]Va _^^YbcYݷ bYi^_T_ݷ [_UQ ‑ faVbc_]QcYZ^_V [_`Ya_SQ^YV bca_[YC

G89<511345CD44 F 3CB34422D

>Q YMY6::5 TUV Ybf_U^_ `_pSY\bp BY5 ncQ [_^bcad[gYp caQ^b\Ya_SQ\Qbm S _U6
^d ]QiY^^do [_]Q^Ud5 hc_ _Rkpb^pVc Y UQWV S _`aVUV\ݷ^^_] b]lb\V _`aQS6
UlSQVc `_pS\V^YV cQ[_T_ aVRdbQD ^_ YMY6:: ‑ nc_ dWV Ybc_aYp5 UQ Y S__RjV
`aVU\_WV^YV `YbQcm ^Q BY cQ[5 hc_Rl `_\dhQ\Ybm _`aVUV\ݷ^^lV ]QiY^^lV
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[_]Q^Ul5 ^Vb[_\m[_ b_]^YcV\m^_ ‑ ^V `a_jV \Y c_TUQ `YbQcm ^Q pXl[V QbbV]6
R\VaQ7 ?U^Q[_ _Rkpb^Ycm `_[\_^^Y[Q] BY5 `_hV]d cQ[ `YbQcm ^V b\VUdVc5 hQ6
bc_ _[QXlSQVcbp b\_W^VV5 hV] ]_W^_ Rl\_ Rl _WYUQcm7 @aQSY\m^lZ _cSVc ^Q
S_`a_b 5ݷhV]d_`ݷ aQXd]VVcbp5 RdUVc _`YaQcmbp ^Q ^VWV\QcV\m^_bcm `_R_h^lf
neeV[c_S5 ^_ ^Qi _``_^V^c ]_WVc XQpSYcm5 hc_ SbV ncY `_R_h^lV neeV[cl
Sbݷ aQS^_ ^Y[dUQ ^V UV^dcbp5 Yf RdUVc a_S^_ bc_\m[_ WV5 [Q[ Rl ]l nc_ [_`Y6
a_SQ^YV bca_[Y ^Y UV\Q\Y ‑ Y S cVa]Y^Qf pXl[Q BY _^ _[QWVcbp 1b bdTdR_
e_a]Q\m^_Z c_h[Y XaV^Yp2 b_SVaiV^^_ `aQS=7 =_W^_ `_`lcQcmbp _Rkpb^Ycm5
hc_ `_R_h^lV neeV[cl p[_Rl RlSQocݷ aQX^lV5ݷ Y nc_ UVZbcSYcV\m^_ cQ[ ‑
baVUY SbVf `_R_h^lf neeV[c_S ]_W^_ SlUV\Ycm cQ[YV5 [_c_alV _[QXlSQoc6
bp `_R_h^l]Y neeV[cQ]Y c_\m[_ S bY\d dbca_ZbcSQ pXl[Q BY5 Q ^Q UadTYf
pXl[Qf cQ[_Sl]Y Rl ^V Rl\Y777 S_c c_\m[_ ^Q hV\_SV[Q5 [_c_alZ Ud]QVcݷ
^Q BY5ݷ `_U_R^lV aQbbdWUV^Yp ^Y[Q[_T_ UVZbcSYp ^V S_Xl]Voc7 3_Xm]d ^Q
bVRp b]V\_bcm dcSVaWUQcm5 hc_ ^VRVXlXSVbc^Qp bYi^_bcmݷ T_\_S^_T_ ]_XTQݷ
[Q[ aQX Y b_bc_Yc S S_b`aYpcYY `_R_h^lf neeV[c_S [Q[ hVT_6c_ bQ]_ b_R_Z
aQXd]VojVT_bp5 Q bQ]_T_ cVa]Y^Q R_h^lZ_`ݷ neeV[cݷ ‑ [Q[ ^V Y]VojVT_
^Y[Q[_Z _caYgQcV\m^_Z [_^^_cQgYY7

>Vb]_cap ^Q Sbݷ b[QXQ^^_V5 YXdhQcm pXl[ BY Y ^YX[_da_S^VS_V `a_TaQ]6
]Ya_SQ^YV ^V_Rf_UY]_7 @a_TaQ]]YbcQ5 ^V X^QojVT_ BY5 _b]lb\V^^lV aQR_6
c_UQcV\Y SapU \Y S_b`aY]dc SbVamݷX5 UQWV Vb\Y `YbQcm ^Q BY _c [Q^UYUQcQ ^V
caVRdVcbp5 Y nc_]d Vbcm `aYhY^l7 HV\_SV[5 ^V hdSbcSdojYZ ^Q da_S^V `_U6
b_X^Q^Yp5 [Q[ [_^[aVc^_ [_]`mocVa UV\QVc c_ Y\Y nc_5 `_`a_bcd ^V ]_WVc
`YbQcm [QhVbcSV^^lV `a_TaQ]]l5 b[_\m Rl Slb_[_da_S^VSlV pXl[Y `a_TaQ]6
]Ya_SQ^Yp _^ ^Y Yb`_\mX_SQ\7 9XdhQcm QXl SXQY]_UVZbcSYp b _`VaQgY_^^_Z
bYbcV]_Z c_WV \dhiV SbVT_ ^Q BY5 Sbݷ _bcQ\m^_V ^V UQݷc `_\^_cl _jdjV^YZ7

>V_Rf_UY]_bcm YXdhV^Yp BY5 Vb\Y cQ[_Sdo `_bcd\Ya_SQcm5 S_XSaQjQVc ^Qb
[ `a_R\V]V d[QXQcV\VZ7 ?bS_Ycm Yf ^dW^_ U_ ^QhQ\Q YXdhV^Yp BY5 Y U\p
nc_T_ caVRdVcbp [Q[_Z6c_ pXl[5 S [_c_a_] Q2 Vbcm d[QXQcV\Y5 `aYhݷ] S `_\6
^lZ a_bc5 RVX Sbp[_Z bR_a[Y ]db_aQD R2 RVX d[QXQcV\VZ ]_W^_ _Rf_UYcmbp5
`_[Q _RdhQV]lZ ^V _[QWVcbp R_\VV6]V^VV T_c_S [ Yf S_b`aYpcYoD Y S2 ^QhQS
Yb`_\mX_SQcm d[QXQcV\Y5 _RdhQV]lZ aQbiYaYc bS_Y S_X]_W^_bcY5 c_ Vbcm S
d[QXQcV\pf U_\W^Q Rlcm aVQ\m^Qp `_caVR^_bcm7 8Q]VcY]5 RVX `_b\VU^VT_ caV6
R_SQ^Yp ]_W^_ Rl\_ Rl Yb`_\mX_SQcm BY44 S bSpX[V b \]U5 ^_ SlRa_bYcm
nc_ caVR_SQ^YV ^V\mXp5 SliV ]l dWV _RbdWUQ\Y5 hc_ RdUVc b ^QhY^QojY]5
Vb\Y UQcm V]d S ad[Y [_^cVZ^Val aQ^miV ^YX[_da_S^VSlf bcad[cda UQ^^lf7
1 S_c SbV] caݷ] `d^[cQ] _U^_SaV]V^^_ dU_S\VcS_apVc c_\m[_ @Qb[Q\mD nc_c
pXl[ `_XS_\pVc `_U_ZcY [ d[QXQcV\p] `\QS^_ Y YXUQ\Y5 ^V Yb`_\mXdp Y ^V
SS_Up Yf U_ cVf `_a5 `_[Q da_SV^m _RdhQV]_T_ ^V bcQ^Vc U\p nc_T_ U_bcQc_h6
^l]D S c_ WV SaV]p b ]_]V^cQ Yf SSVUV^Yp d[QXQcV\Y S @Qb[Q\V `a_pS\poc
`aQ[cYhVb[Y SbV bS_ZbcSQ ݷQbc_pjYf^ݷ d[QXQcV\VZ5 XQ Yb[\ohV^YV] aQXSV
hc_ QUaVb^_Z QaYe]VcY[Y7 @_Yb[ UadT_T_ pXl[Q b Q^Q\_TYh^l]Y S_X]_W^_6

=>Q bQ]_] UV\V _UY^ `_R_h^lZ neeV[c YX caݷf ]_W^_ 5ݷbn[_^_]Ycmݷ ^_ nc_ dWV ^V
bc_\m bdjVbcSV^^_ Y [ c_]d WV ]_WVc 1f_cp Y ^V _RpXQcV\m^_2 `aYSVbcY [ `_cVaV neeV[6
cYS^_bcY7
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bcp]Y `_ YXdhV^Yo d[QXQcV\VZ _[QXQ\bp RVXaVXd\mcQc^l]D `_f_WV ^Q c_5 hc_
@Qb[Q\o `a_bc_ ^Vc Q\mcVa^QcYSl7

B UadT_Z bc_a_^l5 Vb\Y ]l aQbb]QcaYSQV] YXdhV^YV @Qb[Q\p [Q[ `_UT_c_6
SYcV\m^lZ ncQ` `VaVU BY5 ]_W^_ U\p n[_^_]YY SaV]V^Y _bcQSYcm XQ [QUa_]
hQbcm VT_ S_X]_W^_bcVZ5 cQ[Yf [Q[ cY`6]^_WVbcS_5 _`VaQc_a G9D8 Y S\_WV^6
^lV `_U`a_TaQ]]l7 B\VUdVc `_]^Ycm5 hc_ gV\mo YXdhV^Yp XUVbm pS\pVcbp ^V
]pXlݷ @Qb[Q\m5ݷ Q `a_TaQ]]Ya_SQ^YV7 >Vc b_SVaiV^^_ ^Y[Q[_T_ b]lb\Q S
^Qbc_ZhYS_] SUQ\R\YSQ^YY dhV^Y[d e_a]Q\m^_T_ bY^cQ[bYbQ5 cQR\Yg `aY_6
aYcVc_S _`VaQgYZ Y `a_hVZ `_U_R^_Z Vad^UlC ^Q Slf_UV ^Q] ^dW^_ `_\dhYcm
^V X^Q^YV pXl[Q @Qb[Q\m5 [_c_alZ5 S_X]_W^_5 dhV^Y[d ^Y[_TUQ R_\miV ^V `_6
^QU_RYcbp5 Q d]V^YV `YbQcm `a_TaQ]]l7 >QYR_\VV Slb_[Y]Y RQamVaQ]Y ^Q `d6
cY dhV^Y[Q XUVbm _[QXlSQocbp5 S_6`VaSlf5 Sbݷ cV WV d[QXQcV\Y5 Y5 S_6Sc_alf5
aV[dabYp5 b [_c_a_Z c_WV ]_W^_ ^QdhYcmbp aQR_cQcm ^Q `aY]VaV @Qb[Q\p7
?c]VcY]5 hc_ ]_Ud\m L[]5 ^VW^_ \oRY]lZ ^QiY]Y `VUQT_TQ]Y 1^Qbc_\m[_5
hc_ bQ[aQ]V^cQ\m^_V EC5Cݷ 3BDDݷ hQbc_ ]_W^_ dSYUVcm S `a_TaQ]]Qf5 ^V Yb6
`_\mXdojYf ^Y[Q[YV S_X]_W^_bcY YX ^VT_5 `aYhݷ] UQWV S dhVR^Y[Qf25 S_ OB55
Y1C31<’V `_U U9>EH Y 3K\M XQ]VhQcV\m^_ aQR_cQVc5 `_XS_\pp b_XUQSQcm `_\6
^_n[aQ^^lV cVa]Y^Q\m^lV `a_TaQ]]lD ^Q BY nc_ bUV\Qcm T_aQXU_ cadU^VV5
UQWV `a_eVbbY_^Q\d _Rlh^_ caVRdVcbp ^Vb[_\m[_ U^VZ5 hc_Rl R_\VV6]V^VV
aQX_RaQcmbp b RYR\Y_cV[_Z >3EBC5C7

@aY]V^V^YV @Qb[Q\p XQ_U^_ b^Y]QVc Y `a_R\V]d b `_R_h^l]Y neeV[cQ6
]Y7 @aYbSQYSQ^YV XUVbm ‑ nc_ _`VaQc_a5 Q ^V _`VaQgYpD ]VWUd ed^[gYp]Y
Y `a_gVUdaQ]Y `a_SVUV^_ hݷc[_V Y ^VUSdb]lb\V^^_V aQX\YhYV5 `aYbdcbcSdVc
_cUV\m^lZ _`VaQc_a SlX_SQ `a_gVUdal5 cQ[ hc_ `a_TaQ]]Q ^Q @Qb[Q\V ]_WVc
Rlcm ^Q`YbQ^Q S__RjV RVX VUY^_T_ `_R_h^_T_ neeV[cQ7 ; b_WQ\V^Yo5 Y]Vo6
jYVbp aVQ\YXQgYY aQXadiQoc nc_c Qb`V[c [_^gV`cdQ\m^_Z hYbc_cl5 `_XS_\pp
SlXlSQcm ed^[gYY aQUY `_R_h^_T_ neeV[cQ 1S Ybf_U^_] SYac_Sb[_] @Qb[Q6
\V nc_ Rl\_ XQ`aVjV^_2 Y SS_Up gV\lZ apU RYR\Y_cVh^lf ed^[gYZ5 Y]VojYf
`_R_h^lV neeV[clD ^_ Vb\Y `_^Y]Qcm5 S [Q[_] ^Q`aQS\V^YY b\VUdVc USYTQcm6
bp5 SbV ncY ^VU_bcQc[Y U_bcQc_h^_ \VT[_ _R_ZcY7

6jݷ _U^Q ݷVYXRVW^_bcm^ݷ ‑ nc_ `a_TaQ]]Ya_SQ^YV ^Q pXl[V QbbV]R\VaQ7
8UVbm ]l S__RjV Y]VV] ^Vhc_5 SVbm]Q ^Q`_]Y^QojVV ^VRVXlXSVbc^lV SXQY6
]_Yb[\ohQojYV `QaQTaQel7 B _U^_Z bc_a_^l5 ^Q pXl[V QbbV]R\VaQ \dhiV
S__RjV ^Y[_TUQ Y ^YhVT_ ^V `YbQcm5 XQ Yb[\ohV^YV] [_a_c[Yf eaQT]V^c_S S
pUaQf _`VaQgY_^^lf bYbcV] 1^Q`aY]Va5 c_h[Y Sf_UQ S _RaQR_chY[Y `aValSQ6
^YZ Y SbVS_X]_W^_V d`aQS\V^YV SYacdQ\m^_Z `Q]pcmo2 Y S `a_iYS[Qf ]Y[6
a_[_^ca_\\Va_S7 3bݷ _bcQ\m^_V `aQSY\m^VZ `YbQcm ^Q c_] WV BY5 neeV[cYS6
^_bcm `_ SaV]V^Y Yb`_\^V^Yp _c nc_T_ b_SVaiV^^_ ^V bcaQUQVc Y UQWV S ^V[_6
c_alf b\dhQpf `_SliQVcbp R\QT_UQap _`cY]YXQgYYD `aY nc_] SlYTali `_
cadU_XQcaQcQ] ]_WVc U_bcYTQcm UVbpc[_S aQX7 2_\miY^bcS_ `a_TaQ]]Ybc_S
^V SbcaVhQVc ^Y _U^_Z ݷQbbV]R\Va^_Zݷ XQUQhY XQ Sbo bS_o WYX^m7 B UadT_Z
bc_a_^l5 _`lc aQR_cl ^Q pXl[V QbbV]R\VaQ [SQ\YeYgYa_SQ^^_]d `a_TaQ]6
]Ybcd QRb_\oc^_ ^V_Rf_UY]D S _cbdcbcSYV cQ[_T_ _`lcQ \oUY ^V `_^Y]Qoc5
hc_ UV\Qoc7 @_b[_\m[d ^Q `aQ[cY[V pXl[Y QbbV]R\VaQ `_hcY ^Y[_TUQ ^V
`aY]V^pocbp5 VUY^bcSV^^l] iQ^b_] `_\dhYcm f_cm [Q[_Z6c_ _`lc bcQ^_SYc6
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bp `VaY_U _RdhV^Yp5 Y `_c_]d pb^_5 hc_ `aV^VRaVhm QbbV]R\Va_] ]l ^Y[Q[ ^V
]_WV]7

3 f_UV YXdhV^Yp pXl[Q QbbV]R\VaQ ]_W^_ XQ_U^_ `a_UV]_^bcaYa_SQcm5
hc_ cQ[_V pUa_ _`VaQgY_^^_Z bYbcV]l5 XQhV] _^_ ^dW^_ Y [Q[ b ^Y] SXQY]_6
UVZbcS_SQcmD bYbcV]^lZ SlX_S `VaVbcQݷc [QXQcmbp hV]6c_ ]QTYhVb[Y]5 [_TUQ
VT_ `aYf_UYcbp UV\Qcm Sadh^do ^Q da_S^V ]QiY^^lf [_]Q^U7 @_b[_\m[d gV\m
XUVbm5 _`pcm WV5 ^V _bS_V^YV [_^[aVc^_T_ QbbV]R\VaQ Y UQWV ^V `a_TaQ]]Ya_6
SQ^YV ^Q da_S^V QbbV]R\VaQ [Q[ cQ[_S_V5 Q Yb[\ohYcV\m^_ `_^Y]Q^YV c_T_5
[Q[ dbca_V^ ]Ya5 ^V b\VUdVc5 aQXd]VVcbp5 b^QRWQcm dhV^Y[Q dWV T_c_Sl]Y
RYR\Y_cV[Q]Y5 [_c_alV bUV\Qoc XQ ^VT_ Sbo aQR_cd5 S hQbc^_bcY5 `_ `VaVS_Ud
hYb\Q S cV[bc_S_V `aVUbcQS\V^YVD ^Q_R_a_c5 ^Q`YbQS ^Q pXl[V QbbV]R\VaQ `a_6
bcV^m[do `a_TaQ]]d5 [_c_aQp bhYclSQVc YX bcQ^UQac^_T_ `_c_[Q SS_UQ USQ
hYb\Q5 `VaV]^_WQVc Yf Y SlUQݷc `_\dhV^^_V `a_YXSVUV^YV5 dhV^Y[ `_Z]ݷc
Y `a_hdSbcSdVc T_aQXU_ R_\miV5 hV] Vb\Y V]d `aVU\_WYcm ^Q`YbQcm ^Q c_]
WV QbbV]R\VaV hc_6c_ b\_W^_V Y aQXSVbYbc_V5 ^_ `aY nc_] `VaVS_U YX cV[bcQ
S hYb\_ Y _RaQc^_ Sl`_\^Ycm XQ ^VT_ S [Q[_Z6^YRdUm RYR\Y_cV[V ]Q[a_b_S7
8UVbm WV b\VUdVc `_b]_caVcm5 [Q[ _aTQ^YXdocbp `_U`a_TaQ]]l b \_[Q\m^l]Y
`VaV]V^^l]Y Y aV[dabYp 1^Vc5 ^V ^Q `aY]VaV eQ[c_aYQ\Q5 [_c_alZ Slb_bQ^
YX `Q\mgQ Y SbV] dWV ^QU_V\5 b[_aVV ^Q `aY]VaV b_`_bcQS\V^Yp bca_[Y b _R6
aQXg_] Y\Y Vjݷ ^Q h6[ݷc_ `_U_R^_]25 [Q[ bca_Ycbp bcV[_SlZ eaVZ]5 [Q[YV
RlSQoc b_T\QiV^Yp _ bSpXpf7

;_\m b[_a_ YXdhQcm `a_TaQ]]Ya_SQ^YV ^Q QbbV]R\VaV Sbݷ aQS^_ `aYUݷc6
bp5 \_TYh^_ nc_ bUV\Qcm U_ YXdhV^Yp BY5 `_b[_\m[d nc_ S_ ]^_T_] `_]_TQVc
`_^pcm5 `_hV]d pXl[ BY Y]V^^_ cQ[_S5 [Q[_S _^ VbcmC nc_c5 ]pT[_ T_S_ap5
bcaQ^^lZ pXl[ bcQ^_SYcbp ^V bc_\m bcaQ^^l]5 Vb\Y aQbb]QcaYSQcm VT_ [Q[
XQ]V^YcV\m pXl[Q QbbV]R\VaQ7 1UaVb^Qp QaYe]VcY[Q5 `aYbSQYSQ^YV [Q[ _`V6
aQgYp5 _cUV\m^lV _`VaQgYY Y^[aV]V^cQ Y UV[aV]V^cQ Y ]^_T_V UadT_V ‑ Sbݷ
nc_ `a_jV ^V c_\m[_ `_^pcm5 ^_ Y `aY^pcm5 Vb\Y dWV X^Qcm [ nc_]d SaV]V^Y5
[Q[ SlT\pUYc `a_TaQ]]Ya_SQ^YV ^Q da_S^V [_]Q^U gV^caQ\m^_T_ `a_gVbb_6
aQ7 B UadT_Z bc_a_^l5 YUVo ^QhQcm _RdhV^YV `a_TaQ]]Ya_SQ^Yo b pXl[Q
QbbV]R\VaQ ^V f_hVcbp UQWV _RbdWUQcm5 nc_ XQSVU_]lZ QRbdaU7

B dhݷc_] b[QXQ^^_T_ SlbcaQYSQVcbp U_S_\m^_ _U^_X^Qh^Qp gV`_h[Q pXl6
[_S U\p ^QhQ\m^_T_ _RdhV^YpC @Qb[Q\m5 pXl[ QbbV]R\VaQ5 BY7 3 ncd gV`_h[d
S \oR_] ]VbcV ]_W^_ hc_6^YRdUm U_RQSYcm5 ^_ ^Y dRYaQcm YX ^Vݷ n\V]V^cl5
^Y `VaVbcQS\pcm Yf ]VbcQ]Y5 bdUp `_ SbV]d5 ^V\mXp7

8^Qp BY5 ]_W^_ SVa^dcmbp [ YXdhV^Yo pS\V^Yp5 Y]V^dV]_T_ _`VaQgY_^^_Z
bYbcV]_Z5 Y Vݷ S_X]_W^_bcVZ b c_h[Y XaV^Yp `a_TaQ]]YbcQ5 b_XUQojVT_ `_\m6
X_SQcV\mb[YV `a_TaQ]]l7 >Qi dhV^Y[ dWV `_^Y]QVc5 hc_ cQ[_V bYbcV]^lZ
SlX_S5 cQ[ hc_ ]_W^_ aQbb[QXQcm V]d5 [Q[YV _^Y RlSQoc5 `_\mXdpbm da_S^V]
cVa]Y^_\_TYY5 fQaQ[cVa^l] U\p nc_Z `aVU]Vc^_Z _R\QbcY ‑ Y]V^^_5 da_S^V]
_`YbQ^Yp bYbcV]^lf SlX_S_S S cVa]Y^Qf ed^[gYZ BY7 EQZ\_SlZ SS_U6SlS_U5
d`aQS\V^YV `a_gVbbQ]Y S ?B ^>9H 1[_c_a_V5 [ b\_Sd5 _aTQ^YX_SQ^_ T_aQXU_
`a_jV Y `_^pc^VV5 hV] S UadTYf bYbcV]Qf25 b`_b_Rl SXQY]_UVZbcSYp `a_gVb6
b_S ‑ Sbݷ nc_ ^V c_\m[_ [_^gV`gYY5 UV]_^bcaYadojYV dbca_ZbcS_ ]YaQ5 ^_ Y
^_SlV S_X]_W^_bcY U\p S_X^Y[^_SV^Yp d dhV^Y[Q b_RbcSV^^lf YUVZ5 SVUdjYf
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[ bQ]_bc_pcV\m^l] aQXaQR_c[Q]7 ?bS_V^YV b_[Vc_S Y ^V_WYUQ^^_V _c[alcYV
c_T_5 b[_\m `a_bc_ `YbQcm `a_TaQ]]l5 SXQY]_UVZbcSdojYV ]VWUd b_R_Z hV6
aVX [_]`mocVa^do bVcm5 UQݷc dhV^Y[Q] YXapU^do U_Xd n^cdXYQX]Q7

3 [Q[_Z6c_ ]_]V^c S [dabV bc_Yc d`_]p^dcm aQXUV\pV]lV UQ^^lV Y ]^_T_6
`_c_h^_V `a_TaQ]]Ya_SQ^YV5 `_UhVa[^dS5 hc_ b caVUQ]Y \dhiV ^V aQR_cQcm5
UQWV X^Qp5 [Q[ nc_ UV\QVcbpD Y^QhV T_S_ap5 ^QU_ X^Qcm5 [Q[ aQR_cQcm b caV6
UQ]Y5 f_cp Rl U\p c_T_5 hc_Rl _b_X^Q^^_ `aY^pcm aViV^YV _R _c[QXV _c Yf
Yb`_\mX_SQ^Yp7 3 c_ WV SaV]p \oR_]d [SQ\YeYgYa_SQ^^_]d `a_TaQ]]Ybcd
^V_Rf_UY]_ `_^Y]Qcm5 XQhV] ^dW^l ]mocV[bl Y bV]Qe_al5 _c[dUQ S_X^Y[Q6
Vc `_caVR^_bcm S_ SXQY]_Yb[\ohV^YY5 hc_ cQ[_V [aYcYhVb[Qp bV[gYp Y c7 `75
S `a_cYS^_] b\dhQV5 [ `aY]Vad5 hYcQp _`YbQ^YV QafYcV[cdal pUaQ U9>EH Y\Y
OB55K\M5 hV\_SV[ `a_bc_ ^V `_Z]ݷc5 _ hݷ] YUݷc aVhm7

<oR_`lc^_5 hc_ Y]V^^_ cQ[_SQ caQUYgY_^^Qp `_b\VU_SQcV\m^_bcm `a_6
TaQ]]Ybcb[Yf [dab_S ^Q eQ[d\mcVcV 3=;C S `VaS_] bV]VbcaV [dab T_6\1ݷ
aYc]l Y Q\T_aYc]YhVb[YV pXl[Yݷ `_UUVaWYSQVcbp `aQ[cY[d]_] ^Q @Qb[Q\V5
S_ Sc_a_] bV]VbcaV \V[gY_^^lZ [dab cQ[ Y ^QXlSQVcbp 1afYcV[cdaQݷ N3=
Y pXl[ QbbV]R\VaQ5ݷ Q \V[gYY5 hYcQV]lV S caVcmV] bV]VbcaV ‑ VaQgY6`?ݷ
_^^lV bYbcV]lݷ ‑ `aVU`_\QTQoc `aQ[cY[d] ^Q BY7 >Vb[_\m[_ b\_W^VV b
hVcSݷacl] bV]Vbca_]D [dab \V[gYZ cQ] ^QXlSQVcbp BYbcV]lݷ `a_TaQ]]Ya_6
SQ^Ypݷ Y `_bca_V^ S SYUV U_S_\m^_ bcaQ^^_T_ b_hVcQ^Yp SSVUV^Yp S cV_aYo
e_a]Q\m^lf TaQ]]QcY[ Y _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp ^Q
`aY]VaV BY447 AYb[^d XQpSYcm5 hc_ BY44 ‑ ^V b\Yi[_] dUQh^lZ pXl[ U\p
`VaSYh^_T_ _bS_V^Yp ??@5 UQ Y S__RjV nc_]d pXl[d ^V ]Vbc_ S `a_TaQ]6
]Qf _b^_S^lf [dab_SC cV YX bcdUV^c_S5 [_c_alV bcQ^dc `a_eVbbY_^Q\m^l]Y
`a_TaQ]]YbcQ]Y5 BY44 ]_Tdc _bS_Ycm 1Y _bSQYSQoc2 bQ]Y5 c_TUQ [Q[ cV]5
[c_ RdUVc aQR_cQcm `_ a_UbcSV^^l] Y\Y S__RjV UadTY] b`VgYQ\m^_bcp]5 `_6
SVaf^_bc^_V X^Q[_]bcS_ b dX[_b`VgYQ\m^l] `a_eVbbY_^Q\m^l] Y^bcad]V^6
c_]5 [Q[Y]5 ^Vb_]^V^^_5 pS\pVcbp pXl[ BY445 ^V `aYRQS\pVc ^Y _RjVT_ [ad6
T_X_aQ5 ^Y `_^Y]Q^Yp dbca_ZbcSQ ]YaQ7

B hYcQcV\p]Y5 ^Q [_c_alf _aYV^cYa_SQ^Q ncQ [^YTQ5 bYcdQgYp SlT\pUYc
^Vb[_\m[_ Y^QhVC cV5 [_]d `a_TaQ]]Ya_SQ^YV [Q[ SYU UVpcV\m^_bcY ^V Y^cV6
aVb^_5 `a_bc_ ^V bcQ^dc Vݷ hYcQcm5 Q cV5 [c_ YX^QhQ\m^_ f_cV\ bcQcm `a_TaQ]6
]Ybc_]5 ^_ `aY R_\VV R\YX[_] X^Q[_]bcSV b ncY] SYU_] UVpcV\m^_bcY `_]V^p\
bS_Y `\Q^l5 b[_aVV SbVT_5 Ra_bpc hcV^YV TUV6^YRdUm ^Q Sc_a_Z6caVcmVZ hQbcY
Y U_ [_^gQ S \oR_] b\dhQV ^V U_RVadcbp7 3 c_ WV SaV]p cV]5 [c_ _U_\VVc
ncd [^YTd gV\Y[_] ‑ c_ Vbcm RdUdjY] `a_eVbbY_^Q\Q] ‑ ]_WVc _[QXQcmbp
`_\VXV^ ^V c_ hc_Rl pXl[ BY44 [Q[ cQ[_S_Z5 SVUm VT_ ]_W^_ YXdhYcm `_ \o6
R_Z YX b_cV^ bdjVbcSdojYf [^YT5 Q b[_aVV c_c _b_RlZ SXT\pU ^Q nc_c pXl[5
[_c_alZ SQi `_[_a^lZ b\dTQ SbVTUQ bcQaQVcbp U_^VbcY U_ bcdUV^c_S ^Q bV6
]Y^QaQf hVcSݷac_T_ bV]VbcaQC SXT\pU ^Q BY44 ^V [Q[ ^Q `a_eVbbY_^Q\m^lZ
Y^bcad]V^c5 Q [Q[ ^Q d^Y[Q\m^_V pS\V^YV baVUY bdjVbcSdojYf pXl[_S `a_6
TaQ]]Ya_SQ^Yp5 [Q[Y] BY44 Rl\ U_ c_T_5 [Q[ VT_ RVX^QUݷW^_ Yb`_TQ^Y\Y
QSc_al bcQ^UQac_S7 @_nc_]d BY44 Sf_UYc S hYb\_ pXl[_S5 _`YbQ^^lf S nc_Z
[^YTVD _R _b_RV^^_bcpf ]_VT_ `_Uf_UQ [ nc_]d pXl[d T_S_aYcbp S `aVUYb\_SYY
[ b__cSVcbcSdojVZ hQbcY7



<=

;Q[ Yb`_acYcm f_a_ido YUVo Y [Q[ Vݷ b`QbcY

; b_WQ\V^Yo5 ]V\_hY Y hQbc^_bcY UV\Qoc bVaYo `a_TaQ]]Ybcb[Yf [da6
b_S5 `aY^pcdo ^Q 3=;5 RVX^QUݷW^_ UQ\ݷ[_Z _c b_SVaiV^bcSQ7 CQ[5 ^Q \V[gY6
pf `VaS_T_ bV]VbcaQ bcdUV^cQ] XQhV]6c_ SUQ\R\YSQoc cQ[ ^QXlSQV]lZ bcQ^6ݷ
UQac^lZ @Qb[Q\m5ݷ [_c_alZ `aVUbcQS\pVc b_R_Z ]_^bcaQ5 T_U^_T_ aQXSV hc_
U\p dbcaQiV^Yp Y S `aYa_UV ^V SbcaVhQojVT_bpD `aY nc_] ^Q bV]Y^QaQf cVf
WV bcdUV^c_S XQbcQS\poc `a_TaQ]]Ya_SQcm ^Q ]EB2? Y1C31< `_U Sbݷ c_c WV
V\6MX\ ‑ ^Q acS_Zݷ[ bYbcV]V S acS_Zݷ[ baVUV5 SU_RQS_[ ^V Y]VojVZ ^Y6
[Q[_T_ _c^_iV^Yp [ ݷbcQ^UQac^_]dݷ @Qb[Q\o5 _ [_c_a_] aQbb[QXlSQoc ^Q
\V[gYpf7 2_\miV c_T_5 \V[gYY `_bca_V^l cQ[5 RdUc_ gV\mo pS\pVcbp ^V ^Q6
dhYcmbp `a_TaQ]]Ya_SQcm5 Q YXdhYcm S `_Ua_R^_bcpf Y]V^^_ pXl[ @Qb[Q\m
[Q[ cQ[_S_Z5 `aYhݷ] S VT_ XQSVU_]_ acS_Zݷ[ SVabYYC caQcYcbp ]_aV SaV]V^Y
^Q e_a]Q\m^_V _`YbQ^YV bY^cQ[bYbQ5 ]^_T_[aQc^_ `_Uhݷa[YSQVcbp5 S [Q[_Z
[_^[aVc^_ `_b\VU_SQcV\m^_bcY U_\W^l YUcY bV[gYY _`YbQ^YZ 1\oRQp aVQ\m6
^_ bdjVbcSdojQp SVabYp @Qb[Q\p `_XS_\pVc aQbbcQSYcm _`YbQ^Yp S `a_YX6
S_\m^_Z `_b\VU_SQcV\m^_bcY5 Y dW c_h^_ ^Vc ^YhVT_ f_a_iVT_ S c_]5 hc_Rl5
b\VUdp b_T\QiV^Yp] bcQ^UQac^_T_ @Qb[Q\p5 _`YblSQcm S bQ]_] ^QhQ\V `a_6
TaQ]]l ]Vc[Y5 [_c_alV RdUdc Yb`_\mX_SQcmbp c_\m[_ S T_\_S^_Z `a_TaQ]]V5
c_ Vbcm S bQ]_] [_^gV cV[bcQ `a_TaQ]]l5 ^_ SYU^l `aY nc_] RdUdc XQhV]6c_
S_ SbVf `a_gVUdaQf Y ed^[gYpf27

3_ Sc_a_] bV]VbcaV UV\Q _Rbc_pc ^V]^_TY] \dhiV7 5_ ^VUQS^VT_ SaV]V6
^Y pXl[ QbbV]R\VaQ UV]_^bcaYa_SQ\bp c_WV `_U V\6MX\5 c_ Vbcm YXdhQ\Qbm
bYbcV]Q [_]Q^U :?6RYc^lf `a_gVbb_a_S R>D5< 1A9A? Y A9;A?27 @a_TaQ]]Ya_SQ6
^YV `_U XQSVU_]_ acSdoݷ[ bYbcV]d aQbf_\QWYSQ\_ bcdUV^c_S5 [d\mcYSYa_SQ6
\_ `aVXaYcV\m^_V _c^_iV^YV [ `aVU]Vcd 1Y nc_ _c^_iV^YV hQbc_ `VaV^_bY\_bm
^Q `aV`_UQSQcV\VZ27

3 ;9:9 T_Ud ^Q 3=; ^Q _U^_] YX caݷf `_c_[_S ^QhQ\bp n[b`VaY]V^c `_
S^VUaV^Yo ^_S_Z `a_TaQ]]l7 >QU_ _cUQcm U_\W^_V QSc_aQ] n[b`VaY]V^cQ5
T^Y\_Z cad` V\6MX\ _^Y YX dhVR^_T_ `a_gVbbQ dbcaQ^Y\Y5 ^_5 [ b_WQ\V6
^Yo5 S]VbcV b _c[a_SV^^_Z ]VacSVhY^_Z n[b`VaY]V^cQc_al Sl[Y^d\Y Y pXl[
@Qb[Q\m5 ^QhY^Qp _RdhV^YV b BY7 Nc_ ]_T\_ Rl Rlcm db\_S^_ `aYV]\V]l]5
Vb\Y Rl SbV `_bcd`QojYV ^Q `VaSlZ [dab QRYcdaYV^cl Y]V\Y f_cp Rl XQ6
hQc_h^lZ _`lc `a_TaQ]]Ya_SQ^YpC U\p hV\_SV[Q5 dWV SYUVSiVT_ d[QXQcV\Y5
BY ^V `aVUbcQS\pVc _b_Rlf b\_W^_bcVZ7 DSl5 UQWV 64N `_ Y^e_a]QcY[V ^V
]_WVc _RVb`VhYcm ^Q\YhYV f_cp Rl bQ]lf `aY]YcYS^lf ^QSl[_S `a_TaQ]6
]Ya_SQ^Yp d `_bcd`QojYfC bUQcm VT_ ^Q `_\_WYcV\m^lZ RQ\\ S`_\^V ]_W^_5
b_SVaiV^^_ ^V d]Vp `a_TaQ]]Ya_SQcm5 ^V T_S_ap dWV _ c_]5 hc_ d[QXQcV\Y
S i[_\m^do `a_TaQ]]d Y^e_a]QcY[Y 1Y5 b__cSVcbcSV^^_5 `a_TaQ]]d 64N2
^V Sf_Upc7 2_\miY^bcS_ `VaS_[dab^Y[_S `aYf_Upc ^Q eQ[d\mcVc b QRb_\oc^_
^d\VSl] da_S^V] `_^Y]Q^Yp5 hc_ cQ[_V `a_TaQ]]Ya_SQ^YV Y [Q[ nc_ Sbݷ Sl6
T\pUYcD BY bcQ^_SYcbp U\p ^Yf `VaSl] S WYX^Y pXl[_] `a_TaQ]]Ya_SQ^Yp5
Q ^Q Slf_UV ]l `_\dhQV] _c[a_SV^^do [QcQbca_ed7

=VWUd `a_hY]5 QSc_a ncYf bca_[ `aVUd`aVWUQ\ YUV_\_T_S `aVb\_Sdc_T_
n[b`VaY]V^cQ _ `a_R\V]V d[QXQcV\VZ5 ^_ b\diQcm VT_5 aQXd]VVcbp5 ^Y[c_ ^V
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bcQ\7 BVZhQb V]d _bcQݷcbp \Yim [_^bcQcYa_SQcm b YXapU^_Z U_\VZ ]aQh^_T_
dU_S\VcS_aV^Yp5 hc_ [_^hY\_bm Sbݷ Y]V^^_ cQ[5 [Q[ Y U_\W^_ Rl\_ [_^hYcm6
bp ‑ `aY]V^V^YV] ^Q XQ^pcYpf `_ p[_Rl hYbc_]dݷ BYݷ SS_UQ6SlS_UQ hVaVX
39>83?ED Y VWVT_U^l] Slf\_`_] S SYUV ]^_TYf UVbpc[_S ^_Slf a_TaQ]6`ݷ
]Ybc_S5ݷ ^V X^QojYf5 hc_ cQ[_V hYbclZ BY Y S__RjV ^V `_^Y]QojYf5 hc_
cS_apc7

9^cVaVb^_5 hc_ S [Q[_Z6c_ ]_]V^c \V[c_a_S5 hYcQojYf [dab 1afYcV[6ݷ
cdaQ N3=ݷ ^Q _bcQSiYfbp USdf `_c_[Qf5 hc_ ^QXlSQVcbp5 `aY`ݷa\Y [ bcV^[V
caVR_SQ^YV] ]_UVa^YXYa_SQcm [dab5 ^_ nc_5 `ap]_ b[QWV]5 ^YhV]d ^V `_]_T6
\_7 <V[c_al T_aU_ XQpSY\Y _ `VaVf_UV ^Q <;6RYc^do QafYcV[cdad5 [Q[ RdU6
c_ aQX]Va ]QiY^^_T_ b\_SQ b`_b_RV^ ^Q hc_6c_ `_S\YpcmD QbbV]R\Va cV`Vam
YXdhQVcbp `_U `9>4?GC5 Q U\p `a_SVUV^Yp `aQ[cY[d]Q `aYi\_bm YXT_c_SYcm
]_^bcad_X^do _RSVb[d5 p[_Rl `_XS_\pojdo ^Q QbbV]R\VaV b_XUQSQcm _[_^^lV
`aY\_WV^YpD _U^_ c_5 hc_ Yb`_\^pV]lV eQZ\l b nc_Z _RSVb[_Z `_\dhQocbp
aQX]Va_] S hVclaV b \Yi^Y] ]VTQRQZcQ5 U_bcQc_h^_ U\p `_^Y]Q^Yp5 [Q[_V
S UVZbcSYcV\m^_bcY _c^_iV^YV Sbݷ nc_ Y]VVc [ YXdhV^Yo pXl[Q QbbV]R\VaQ
Y VT_ a_\Y S _[adWQojV] ]YaV7 >_ Y ^Q `VaS_] 2ݷ[_^n[b`VaY]V^cQ\mݷ1 `_6
c_[V5 TUV YXdhQVcbp WJ\V `_U U9>EH5 bYcdQgYp ^YhV] ^V \dhiVC `a_TaQ]]l
cQ] `Yidc b Yb`_\mX_SQ^YV] SS_UQ6SlS_UQ YX bcQ^UQac^_Z RYR\Y_cV[Y BY ‑
Y c_WV b_ bS_VZ _RSVb[_Z5 b[alSQojVZ5 S hQbc^_bcY5 c_h[d Sf_UQ S `a_TaQ]6
]d7 2_\miY^bcS_ bcdUV^c_S5 _bS_YSiYf nc_c `aQ[cY[d]5 dSVaV^_5 hc_ `a_gVbb
U_\WV^ XQ[Q^hYSQcmbp [_]Q^U_Z B5D7

B ^V[_c_a_Z ^QcpW[_Z ]_W^_ b_T\QbYcmbp5 hc_ S UVZbcSYcV\m^_bcY ^Vc
_b_R_Z aQX^Ygl5 [Q[_Z [_^[aVc^_ QbbV]R\Va YXdhQcm5 T\QS^_V ‑ `_Z]Qcm \_6
TY[d aQR_cl b aVTYbcaQ]Y Y _R\Qbcp]Y `Q]pcYD ^_ [Q[ S _RVYf hYcQojYfbp
^l^V SVabYpf [dabQ aQbbcQS\pocbp Q[gV^cl ‑ `_^pcm b_SVaiV^^_ ^VS_X]_W6
^_7 >Q Slf_UV bcdUV^cl _Rlh^_ ^V `_^Y]Qoc5 hc_ cQ[_V `aValSQ^YV5 Y `aQ[6
cYhVb[Y ^Y[c_ ^V X^QVc5 [Q[ SlT\pUYc bcV[_SlZ eaVZ]D ^V S`_\^V pb^_5 ^Q hc_
S__RjV caQcYcbp gV\lZ bV]Vbca Y S hݷ] b_bc_Yc `_\mXQ _c cQ[_T_ SQaYQ^cQ
[dabQ7

3bݷ R_\VV6]V^VV `aYf_UYc S ^_a]d \Yim ^Q Sc_a_] [dabV5 TUV Yb`_\mXdVc6
bp ^>9H 1aQ^VV ‑ OB55K\M5 bVZhQb5 [ b_WQ\V^Yo5 U9>EH5 `_b[_\m[d cVf^YhV6
b[YV b\dWRl eQ[d\mcVcQ5 `_f_WV5 `_UUVaW[d OB55K\M `a_bc_ ^V _bY\Y\Y2 Y
hYbclZ BY YXdhQVcbp Y]V^^_ S nc_Z5 YUVQ\m^_ `_Uf_UpjVZ U\p BY baVUV7 ?U6
^Q[_ `VaVU ncY] gV\lf USQ bV]VbcaQ caQcpcbp5 ]pT[_ T_S_ap5 b b_]^YcV\m^_Z
neeV[cYS^_bcmo7

@aY^pclZ ^Q 3=; `_apU_[ `_UQhY `a_TaQ]]Ybcb[Yf UYbgY`\Y^ ^Q ]\QU6
iYf [dabQf `aVUbcQS\pVcbp `_cV^gYQ\m^_ bQ]l] dUQh^l] YX SbVT_5 hc_ SbcaV6
hQVcbp ‑ Vb\Y Rl ^V `VaVhYb\V^^lV 7ݷV\_hY[ݷ D`_a^_V ^VWV\Q^YV _U^Yf `aV6
`_UQSQcV\VZ _c[QXQcmbp _c `9>4?GC5 Q UadTYf ‑ `aY^pcm S_ S^Y]Q^YV5 hc_
bdTdR_ cVf^YhVb[YZ fQaQ[cVa _RdhV^Yp S d^YSVabYcVcV ^Vd]VbcV^5 bcQSYc `_U
b_]^V^YV RdUdjVV SbVZ [_^gV`gYY7 3bV `aVU`aY^Y]QV]lV iQTY `_ UVa^Y6_[ݷ
XQgYYݷ hYcQV]lf [dab_S Y `a_S_UY]_T_ `aQ[cY[d]Q S `_b\VU^YV T_Ul 1Vb\Y
T_S_aYcm c_h^VV ‑ XQ Sbݷ SaV]p aQR_cl QSc_aQ [^YTY ^Q eQ[d\mcVcV2 _[QXl6
SQ\Ybm bdTdR_ UVbcad[cYS^l]Y5 aQXadiQojY]Y ed^UQ]V^cQ\m^lZ fQaQ[cVa



<?

`a_TaQ]]Ybcb[_Z `_UT_c_S[Y ^Q 3=; Y `aVSaQjQojY]Y Vݷ \YR_ S ]Q\__b6
]lb\V^^do cVf^YhVb[do UaVbbYa_S[d5 \YR_ S_SbV S RVbb]lb\V^^_V pS\V^YV
ba_U^Y ^VRVXlXSVbc^_]d 31B7? 3E<D7

;^YTQ5 [_c_ado Sl UVaWYcV S ad[Qf5 `aVUbcQS\pVc b_R_Z `_`lc[d Vݷ QS6
c_aQ b_faQ^Ycm f_cp Rl S [Q[_]6c_ SYUV d^Y[Q\m^lZ ]Vc_UYhVb[YZ _`lc5
[_c_a_]d Ta_XYc `_\^_V XQRSV^YV7

3 XQ[\ohV^YV p bhYcQo bS_Y] U_\T_] hVbc^_ `aVUd`aVUYcm
[_\\VT6`aV`_UQSQcV\VZ _R _U^_Z SQW^_Z SVjY7 6b\Y Sl f_cYcV XQUVZ6
bcS_SQcm ncd [^YTd S dhVR^_] `a_gVbbV5 c_ SQiY] b_RbcSV^^l] _b^_S^l]
b`_b_R_] _RjV^Yp b [_]`mocVa_] S `_SbVU^VS^_Z WYX^Y U_\W^Q Rlcm
1bcQcmH2 [_]Q^U^Qp bca_[Q7 ;^YTQ aQbbhYcQ^Q ^Q c_5 hc_ dhV^Y[ Yb`_\mXdVc
[_]Q^U^do bca_[d5 _cUQSQp VZ `aVU`_hcV^YV `VaVU TaQeYhVb[Y]Y Y^cVa6
eVZbQ]Y ‑ c_\m[_ cQ[ d ^VT_ Vbcm iQ^b bUV\Qcm `VaVhYb\V^^lV SliV iQTY
[ `a_eVbbYY7 6b\Y Sl [_`YadVcV eQZ\l5 `VaVcQb[YSQp Y[_^[Y ]li[_Z5 Sl
SapU \Y b]_WVcV dRVUYcm SQiYf dhV^Y[_S5 hc_ [_]Q^U^Qp bca_[Q neeV[cYS6
^VV Y dU_R^VV5 SVUm Sl bQ]Y S nc_ ^V SVaYcV7 3 cQ[_] b\dhQV ncQ [^YTQ U\p
SQb RVb`_\VX^Q7

@aVUYb\_SYV caVcmV5 ^Q`dcbcSV^^_V

Nc_ `aVUYb\_SYV5 `_b\VU^VV YX caݷf5 QUaVb_SQ^_ cV]5 U\p [_T_5 b_RbcSV^6
^_5 Y ^Q`YbQ^Q [^YTQ ‑ U\p cVf5 [c_ aViY\ YXdhQcm `a_TaQ]]Ya_SQ^YV5 c_
Vbcm _UY^ YX bQ]lf dS\V[QcV\m^lf SYU_S hV\_SVhVb[_Z Y^cV\\V[cdQ\m^_Z UV6
pcV\m^_bcY7

9XUQS^Q bQ]l] d]^l] Y d]V\l] \oUp] f_cV\_bm b_XUQSQcm hc_6c_ cQ6
[_V5 hc_ UVZbcSdVc bQ]_ `_ bVRVD U_ `_pS\V^Yp n\V[caYhVbcSQ cQ[_V Rl\_
U_bcd`^_ aQXSV hc_ ]VfQ^Y[Q]6hQb_SjY[Q]7 3 a_RRR SV[V @mVa 7Q[V65a_>

b_XUQ\ ^Vb[_\m[_ d^Y[Q\m^lf ]VfQ^YhVb[Yf [d[_\5 [_c_alV ^QXSQ\ QSc_]Q6ݷ
c_^Q]YݷC _U^Q YX ncYf [d[_\ YTaQVc ^Q _aTQ^V `pcm aQX^lf ]V\_UYZ5 `aY nc_]
^QWY]QVc `Q\mgQ]Y ^dW^lV [\QSYiY _aTQ^Q5 `dbcm Y bUV\Q^^_T_ b`VgYQ\m^_
U\p ^V5ݷ ^_ `aY nc_] aVQ\m^_ d`aQS\pojVT_bp [\QSYiQ]YD UadTQp aYbdVc ^Q
Rd]QTV U_S_\m^_ b\_W^lV [QacY^[Y ‑ \oRdo YX XQUQ^^lf caݷf7 >Q[_^Vg5
`_b\VU^pp5 bQ]Qp b\_W^Qp [d[\Q5 YidjYZ@ݷ ]Q\mhY[ݷ Y\Y 5ݷQ\\YTaQe;ݷ
`YiVc ^Q Rd]QTV eaQXd5 _R]Q[YSQp TdbY^_V `Va_ S hVa^Y\m^YgdD eaQXQ b_6
bc_Yc YX b_a_[Q Rd[S Y ݷa_TaQ]]YadVcbp`ݷ `_S_a_cQ]Y b`VgYQ\m^_T_ [_\VbQ7
Nc_c ]VfQ^YX]5 XQSVaiݷ^^lZ S :@@; T_Ud5 b_bc_Yc YX iVbcY b \Yi^Y] clbph
UVcQ\VZ7

;_^Vh^_5 bQ]_V b\_W^_V `aY b_XUQ^YY cQ[_T_ QSc_]QcQ ‑ nc_ `aYUd]Qcm
Sbo VT_ ]VfQ^Y[d5 ^QZcY cQ[_V b_hVcQ^YV UVcQ\VZ5 [_c_a_V XQbcQSYc ]VfQ^Y6
hVb[YV ad[Y b_SVaiQcm bc_\m b\_W^lV Y c_h^lV USYWV^YpD ^Vb_]^V^^_5 b_6
XUQcV\m _YidjVT@ݷ ]Q\mhY[Qݷ Rl\ d^Y[Q\m^l] TV^YV] S _R\QbcY ]VfQ^Y[Y7

>3 apUV Ybc_h^Y[_S ‑ 5ݷ5a_Xݷ ^_ nc_ ^V`aQSY\m^_D `_b\VU^pp Rd[SQ S_ eaQ^gdXb[_Z
eQ]Y\YY MB?J ^V `a_YX^_bYcbp7



@aVUYb\_SYV caVcmV5 ^Q`dcbcSV^^_V <@

>_ [_\m b[_a_ Sl Y]VVcV UV\_ b ]VfQ^Y[_Z5 _U^_Z TV^YQ\m^_bcY SQ] ^V fSQ6
cYc7 @mVad 7Q[V65a_ `aYi\_bm YXT_c_SYcm [QWUdo YX iVbcY clbph UVcQ\VZ5
Slc_hYcm Yf YX ]VcQ\\Q b eQ^cQbcYhVb[_Z c_h^_bcmoD [_^Vh^_5 hQbcm aQR_cl
_^ `_adhY\ ^Qݷ]^l] aQR_c^Y[Q] `aY^QU\VWQjVZ V]d ]QbcVab[_Z5 ^_ eQ[c
_bcQݷcbp eQ[c_]C [a_]V TV^YQ\m^_bcY [_^bcad[c_aQ cQ[Yf ]VfQ^YhVb[Yf YX6
UV\YZ5 U\p Yf `_pS\V^Yp ^V_Rf_UY]_ Vjݷ _Ta_]^_V [_\YhVbcS_ hV\_SVhVb[_T_
cadUQ5 `aYc_] cQ[_T_5 [_c_alZ ^VS_X]_W^_ ^QXSQcm cS_ahVb[Y]7

1Sc_]Qc_^l 7Q[V65a_ `aVUbcQS\poc b_R_Z bS_VT_ a_UQ n[bcaV]Q\m^do
Y\\obcaQgYo S_X]_W^_bcVZ cS_apjVT_ hV\_SVhVb[_T_ aQXd]Q S b_hVcQ^YY b
S\_WV^YV] R_\mi_T_ [_\YhVbcSQ adcY^^_T_ cadUQ `_ YXT_c_S\V^Yo ]QcVaY6
Q\m^lf UVcQ\VZD ^_ c_c WV `aY^gY` ]l ]_WV] ^QR\oUQcm VUSQ \Y ^V S \o6
R_] SYUV Y^WV^Va^_Z UVpcV\m^_bcY7 4V^YQ\m^lZ QafYcV[c_a ]_WVc ^QaYb_6
SQcm nb[YX `aV[aQb^_T_ US_agQ Y b_XUQcm VT_ `_Ua_R^lZ `a_V[c5 ^_ US_aVg
^Y[_TUQ ^V `_pSYcbp5 Vb\Y ^V ^QZUݷcbp WV\QojYf _`\QcYcm cadU clbph \o6
UVZ5 XQUVZbcS_SQ^^lf S_ SbVZ gV`_h[V `a_YXS_UbcSQ bca_YcV\m^lf ]QcVaYQ6
\_S5 Q XQcV] Y S bQ]_] bca_YcV\mbcSV7 4V^YQ\m^lZ [_^bcad[c_a ]_WVc `aY6
Ud]Qcm ^_SlZ QSc_]_RY\m Y\Y bQ]_\ݷc5 [_c_alV cQ[ Y _bcQ^dcbp XQUd][_Z5
`_[Q clbphY UadTYf \oUVZ ^V b_T\Qbpcbp 1b[_aVV SbVT_5 XQ UV^mTY5 [_c_alV
c_WV U_\W^l _c[dUQ6c_ SXpcmbp2 YXT_c_SYcm SbV ^dW^lV UVcQ\Y Y QTaVTQ6
cl5 Q `_c_]5 b_VUY^YS Yf SbV S]VbcV5 `a_SVbcY gY[\ Yb`lcQ^YZ Y U_aQR_c_[7
@_SboUd cS_ahVb[YZ cVf^YhVb[YZ TV^YZ ^Qcl[QVcbp ^Q ]QcVaYQ\m^do `a_6
Xd WYX^YD ]l S__hYo SYUY] aVXd\mcQcl aQR_cl TV^YQ\m^lf [_^bcad[c_a_S5
Vb\Y b_`a_cYS\V^YV ]QcVaYQ\m^_Z baVUl dUQݷcbp `aV_U_\Vcm5 ^_ ]l ]_WV]
\Yim U_TQUlSQcmbp _ c_]5 [Q[ ]^_T_ bc_\m WV TV^YQ\m^lf YUVZ RVXUQa^_
`a_`Q\_5 cQ[ Y ^V ^QZUp S_X]_W^_bcY S_`\_cYcmbp S ]VcQ\\V5 `\QbcY[V Y\Y
[Q]^V7

B `_pS\V^YV] `a_TaQ]]YadV]lf [_]`mocVa_S bcQ\_ S_X]_W^_ b_XUQcm
^Vhc_5 UVZbcSdojVV bQ]_ `_ bVRV5 YXRVWQS `aY nc_] b\_W^_bcVZ5 bSpXQ^^lf
b ]QcVaYQ\m^l] S_`\_jV^YV]7 @a_V[c U_]Q5 bQ]_\ݷcQ Y\Y QSc_]_RY\p ‑ nc_
\Yim e_a]Q\m^_V _`YbQ^YV5 `_ [_c_a_]d XQcV] ^dW^_ b_XUQcm bQ] QSc_]_6
RY\m Y\Y U_]5 Y^QhV _c cQ[_T_ `a_V[cQ ^V RdUVc ^Y[Q[_T_ c_\[d7 ;_]`mocVa6
^Qp `a_TaQ]]Q ‑ nc_ c_WV e_a]Q\m^_V _`YbQ^YV c_T_5 hc_ U_\W^_ `a_YX_ZcY5
^_5 S _c\YhYV _c cVf^YhVb[Yf `a_V[c_S5 `a_TaQ]]Q bQ]Q `_ bVRV Vbcm T_c_6
S_V YXUV\YV7 6b\Y Rl @mVa 7Q[V65a_ ]_T ]QcVaYQ\YX_SlSQcm bS_Y XQUd]6
[Y5 `a_bc_ Sl`_\^YS hVacVWY5 _^ Rl ^QSVa^p[Q dUYSY\ `dR\Y[d hV]6^YRdUm
T_aQXU_ R_\VV b\_W^l]5 ^VWV\Y YidjYZ@ݷ ]Q\mhY[7ݷ >V RdUVc `aVdSV\YhV6
^YV] XQpSYcm5 hc_ d `a_TaQ]]Ybc_S cQ[Qp S_X]_W^_bcm VbcmD `_WQ\dZ5 `a_6
TaQ]]Ya_SQ^YV ‑ bQ]Qp cS_ahVb[Qp YX SbVf Y^WV^Va^_6cVf^YhVb[Yf `a_eVb6
bYZ5 Y ncY] `a_TaQ]]Ya_SQ^YV `aYS\V[QVc ^V c_\m[_ `a_eVbbY_^Q\_S5 ^_ Y
_Ta_]^_V hYb\_ \oRYcV\VZ7 3Vh^lZ S_`a_b _ c_]5 hVT_ S `a_TaQ]]Ya_SQ^YY
R_\miV ‑ cVf^Y[Y Y\Y Yb[dbbcSQ ‑ ^V aViݷ^ ^Y S hmo `_\mXd Y SapU \Y
[_TUQ6^YRdUm RdUVc aVi7^ݷ

cݷ\_@ Y^WV^Va^_Z ]lb\Y5 ^V bSpXQ^^lZ `a_YXS_UbcSV^^_Z adcY^_Z5 ^VYX6
RVW^_ `aYS_UYc [ ^QaQjYSQ^Yo b\_W^_bcY `a_TaQ]]Ya_SQ^Yp [Q[ UYbgY6
`\Y^l5 Y ncY] _Rdb\_S\V^l ^V[_c_alV _b_RV^^_bcY nc_Z d^Y[Q\m^_Z `a_eVb6



<A

bYY7 9XSVbc^_5 hc_ `a_TaQ]]YbcQ ^V\mXp SldhYcm5 hV\_SV[ ]_WVc bcQcm `a_6
TaQ]]Ybc_] c_\m[_ bQ] ‑ Y\Y ^V bcQcm Y] S_SbV7 3lbiVV _RaQX_SQ^YV `aY
nc_] WV\QcV\m^_5 `_b[_\m[d f_a_iVV X^Q^YV ]QcV]QcY[Y5 eYXY[Y Y UadTYf
^Qd[ `aYS_UYc ]_XTY S `_apU_[ Y aVX[_ `_SliQVc `_cV^gYQ\ bQ]_aQXSYcYpD
b\VUdVc `aYX^Qcm5 _U^Q[_5 hc_ Sbݷ nc_ WV\QcV\m^_5 ^_ ^V _RpXQcV\m^_7 a_6@ݷ
TaQ]]Ybcb[YVݷ `aVU]Vcl5 YXdhQV]lV S 3D8V5 ]_Tdc Rlcm `_\VX^l5 UQSQp Y^6
e_a]QgYo Y ^QSl[Y5 [_c_alV S `a_cYS^_] b\dhQV `aYi\_bm Rl SlYb[YSQcm
bQ]_bc_pcV\m^_D ^_5 ^QR\oUQp XQ aQXSYcYV] RdUdjYf `a_TaQ]]Ybc_S5 ]_W^_
S`_\^V _`aVUV\ݷ^^_ b[QXQcm5 hc_ a_\m ݷa_TaQ]]Ybcb[Yf`ݷ `aVU]Vc_S S nc_]
aQXSYcYY ^Q]^_T_ b[a_]^VV5 hV] `aY^pc_ bhYcQcmC ^V RdUm `aV`_UQSQcV\p5
RdUdjYZ `a_TaQ]]Ybc ^Qiݷ\ Rl Sbݷ ^dW^_V bQ]5 UQ _^ cQ[ Y `_bcd`QVc5 `_6
b[_\m[d dbY\Yp `aV`_UQSQcV\VZ _RVb`VhYSQoc VT_ `_caVR^_bcY S b`VgYQ\m^lf
X^Q^Ypf f_a_i_ Vb\Y ^Q hVcSVacm7

BQ] RdUdhY d^YSVabYcVcb[Y] `aV`_UQSQcV\V]5 p Sl^dWUV^ `aYX^Qcm5 hc_
X^Q[_] b_ ]^_TY]Y `aV[aQb^l]Y `a_TaQ]]YbcQ]Y5 Y]VojY]Y ^V`a_eY\m^_V
SlbiVV _RaQX_SQ^YV 1fY]YhVb[_V5 ]VUYgY^b[_V5 eY\_\_TYhVb[_V2 Y\Y UQWV
^V Y]VojY]Y S__RjV ^Y[Q[_T_ UY`\_]QD b UadT_Z bc_a_^l5 RdUdhY `a_eVb6
bY_^Q\m^l] `a_TaQ]]Ybc_]5 `dbcm cV`Vam dWV5 S_X]_W^_5 Y RlSiY]5 p U_\6
WV^ b[QXQcm5 hc_ `a_eY\m^_V d^YSVabYcVcb[_V _RaQX_SQ^YV5 [_^Vh^_5 `_]_T\_
]^V S `\Q^V `a_eVbbY_^Q\m^_T_ a_bcQ5 ^_ S gV\_] `a_TaQ]]Ybc_] p bUV\Q\
bVRp bQ]5 Y^_Z SQaYQ^c `_`a_bcd ^VS_X]_WV^7 9cQ[5 SlbiVV _RaQX_SQ^YV U\p
`a_TaQ]]YbcQ WV\QcV\m^_5 ^_ ^V _RpXQcV\m^_5 Q S_c bQ]__RdhV^YV5 ^Q`a_cYS5
[QcVT_aYhVb[Y ^V_Rf_UY]_C Vb\Y `_cV^gYQ\m^lZ `a_TaQ]]Ybc ^V bUV\QVc bVRp
bQ]5 UadTYV YX ^VT_ `a_TaQ]]YbcQ ^V bUV\Qoc Y `_UQS^_7

;^YTQ5 [_c_ado Sl bVZhQb hYcQVcV5 `_\dhY\Qbm S aVXd\mcQcV `_`lc[Y b_6
RaQcm S_VUY^_ _b^_S^lV bSVUV^Yp5 [_c_alV ^dW^l `aY bQ]_bc_pcV\m^_] YXd6
hV^YY `a_TaQ]]Ya_SQ^Yp5 hc_Rl Yf ^V `aYf_UY\_bm SlYb[YSQcm S aQX^lf ]V6
bcQf Y Ybc_h^Y[Qf b_]^YcV\m^_T_ [QhVbcSQ7 ;_^Vh^_5 bcQcm `a_TaQ]]Ybc_]
]_W^_ Y RVX nc_Z [^YTYD Vbcm ]^_WVbcS_ aQX\Yh^lf `dcVZ5 [Q[Y]Y ]_W^_
`a_ZcY5 hc_Rl S [_^gV `aYZcY [ `_^Y]Q^Yo `a_TaQ]]Ya_SQ^YpD ncQ [^YTQ
`_[QWVc SQ] _`aVUV\ݷ^^lV `dcVSlV c_h[Y5 ^_ UQWV b dhݷc_] nc_T_ SQi `dcm
[ gV\Y _bcQ^Vcbp c_\m[_ SQiY]5 d^Y[Q\m^l] Y ^V cQ[Y]5 [Q[ d UadTYf7

?U^_Z nc_Z [^YTY5 hc_Rl bcQcm `a_TaQ]]Ybc_]5 ^V fSQcYcD Sb5ݷ hc_ Sl
]_WVcV YX ^Vݷ YXS\Vhm ‑ nc_ _RjVV `_^Y]Q^YV c_T_5 hc�_ WV cQ[_V `a_TaQ]6
]Ya_SQ^YV [Q[ SYU hV\_SVhVb[_Z UVpcV\m^_bcY Y [Q[ `aYR\YXYcV\m^_ nc_ b\V6
UdVc UV\Qcm7 ;a_]V c_T_5 ncQ [^YTQ _bcQ^Vcbp U\p SQb QRb_\oc^_ RVb`_\VX^l]
S_a_f_] Rd]QTY5 Vb\Y Sl aViYcV `a_bc_ hYcQcm V5ݷ ^V `lcQpbm `aY nc_] `Y6
bQcm `a_TaQ]]l ^Q [_]`mocVaV7 9 Vjݷ _U^_C ncQ [^YTQ ^YhV]d SQb ^V
^QdhYc5 Vb\Y [_]Q^U^Qp bca_[Q ?B ^>9H ^V bcQ^Vc SQiY] _b^_S^l]
baVUbcS_] `_SbVU^VS^_Z aQR_cl b ]QiY^_Z7

?Rkpb^V^YV nc_]d _hV^m `a_bc_V7 Hc_Rl bcQcm `a_TaQ]]Ybc_]5 SQ] U\p
^QhQ\Q `aYUݷcbp ^QhQcm `YbQcm `a_TaQ]]l cQ[5 hc_Rl _^Y aQR_cQ\YD `_c_] S
[Q[_Z6c_ ]_]V^c ^dW^_ `VaVZcY _c ncoU_S [ `_`lc[Q] YXS\Vhm YX b_RbcSV^6
^lf `a_TaQ]] [Q[do6c_ `_\mXdD XQcV] caVRdVcbp bUV\Qcm `_b\VU^YZ SQW^VZ6
iYZ iQT ‑ U_SVbcY `_\VX^_bcm bS_Yf `a_TaQ]] U_ cQ[_T_ da_S^p5 hc_Rl Y]Y
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^QhQ\ `_\mX_SQcmbp [c_6c_ [a_]V SQb7 >Q`YbQcm b[_\m[_6^YRdUm `_\VX^do
`a_TaQ]]d5 Y]Vojdo TaQeYhVb[YZ Y^cVaeVZb5 U_S_\m^_ b\_W^_ ‑ hc_Rl
nc_ bUV\Qcm5 ^dW^_ dWV Rlcm `a_TaQ]]Ybc_]5 ^_ hc_Rl Y] bcQcm5 SQ]5 [Q[
dWV Rl\_ b[QXQ^_5 ^dW^_ ^QhQcm `YbQcm `_\VX^lV `a_TaQ]]l7 Nc_c XQ[_\U_6
SQ^^lZ [adT ]_W^_ aQX_aSQcm5 SlRa_bYS YX aQbb]_caV^Yp TaQeYhVb[YZ Y^6
cVaeVZb5 ^_ `a_TaQ]]l5 ^V Y]VojYV cQ[_S_T_ Y `aY nc_] `_\VX^lV5 RlSQoc
c_\m[_ S ?B ^>9H5 R_\miV ^YTUV7

; b_WQ\V^Yo5 Vbcm Vjݷ _U^Q ^V _hV^m `aYpc^Qp SVjm5 [_c_ado \dhiV Rd6
UVc `aY^pcm S_ S^Y]Q^YV b bQ]_T_ ^QhQ\Q7 5Q\V[_ ^V [QWUlZ hV\_SV[ ]_WVc
bcQcm `a_TaQ]]Ybc_]5 Y UV\_ XUVbm ^V S da_S^V Y^cV\\V[cQ Y\Y [Q[Yf6c_ cQ]
5ݷb`_b_R^_bcpfݷ Q S c_]5 [Q[_Sl SQiY Y^UYSYUdQ\m^lV b[\_^^_bcY7 @a_TaQ]6
]Ya_SQ^YV ‑ nc_ _hV^m cpWݷ\Qp aQR_cQ5 caVRdojQp `aVUV\m^_T_ Y^cV\\V[6
cdQ\m^_T_ ^Q`apWV^Yp5 Y SlUVaWQcm ncd `lc[d ]_Tdc \Yim cV baQS^YcV\m^_
aVU[YV YXSaQjV^gl5 [_c_alV b`_b_R^l _c `a_gVbbQ b_XUQ^Yp [_]`mocVa^lf
`a_TaQ]] `_\dhQcm dU_S_\mbcSYV7 3`_\^V S_X]_W^_5 hc_ S f_UV YXdhV^Yp nc_Z
[^YTY Sl `_Z]ݷcV5 hc_ `a_TaQ]]Ya_SQ^YV ‑ nc_ V^ݷ SQiVݷD ^YhVT_ bcaQi^_6
T_5 S ]YaV Vbcm ]^_T_ UadTYf f_a_iYf `a_eVbbYZ7 6b\Y [^YTQ _SbVTݷ \Yimݷ
`_XS_\Yc SQ] S_SaV]p `_^pcm5 hc_ nc_ ^V SQi `dcm5 Y ^V caQcYcm \dhiYV T_6
Ul WYX^Y ^Q RVb`\_U^lV `_`lc[Y dhYcmbp S 3D8V `_ [Q[_Z6^YRdUm `a_TaQ]6
]Ybcb[_Z b`VgYQ\m^_bcY ‑ hc_ WV5 nc_ bQ]_ `_ bVRV ^V]Q\_C \dhiYV T_Ul5
`_caQhV^^lV S`dbcdo5 SQ] `_c_] ^Y[c_ ^V SVa^ݷc5 Y hV] aQ^miV Sl `_Z]ݷcV5
hc�_ SQ] ^dW^_ 1c_h^VV5 ^V ^dW^_25 cV] \dhiV7

3`a_hV]5 fSQcYc _ Tadbc^_]7 3 `VaS_Z5 SS_U^_Z hQbcY nc_Z [^YTY b_RaQ^l
bSVUV^Yp5 [_c_alV SQ] `_c_] `_^QU_Rpcbp S `a_TaQ]]Ya_SQ^YY5 ^_ [_c_alV
bQ]Y `_ bVRV `a_TaQ]]Ybcb[Yf d`aQW^V^YZ ^V caVRdoc7 >Q YXdhV^YV SS_U^_Z
hQbcY d SQb ]_WVc dZcY _c _U^_T_ U^p U_ ^Vb[_\m[Yf ^VUV\mD XQ nc_ SaV]p `_6
bcQaQZcVbm `_bcQSYcm bVRV ^Q [_]`mocVa [Q[_Z6^YRdUm U9>EH Y\Y bYbcV]d YX
bV]VZbcSQ K\M 1OB55K\M5 X@5>K\M Y\Y \oRdo UadTdo ‑ [_^Vh^_5 Vb\Y Sl
b`aQSYcVbm b Vݷ dbcQ^_S[_Z2 Y ^QhQcm Y]V^^_ ncd bYbcV]d Yb`_\mX_SQcm S `_6
SbVU^VS^_Z aQR_cV7 5\p nc_T_ SQ] `_U_ZUݷc `aQ[cYhVb[Y \oR_Z b[_\m dT_U^_
bcQalZ [_]`mocVa5 [_c_alZ Vjݷ ^V aQbbl`Q\bp aWQSl] `aQf_]D Sl SapU \Y
^QZUݷcV bVZhQb ݷWYS_Zݷ Y5>D9E=6:5 Q ]QiY^l [\QbbQ Y5>D9E=6RR5 Sl`djV^6
^_Z S [_^gV :BB96f T_U_S5 U\p aQR_cl ^V[_c_alf Q[cYS^_ `_UUVaWYSQV]lf
UYbcaYRdcYS_S U9>EH S`_\^V U_bcQc_h^_7 ;bcQcY5 ]_WVcV Yb`_\mX_SQcm `_pS6
\V^YV S SQiV] f_XpZbcSV ^dW^_Z _`VaQgY_^^_Z bYbcV]l S [QhVbcSV `a_SVa[Y
b_RbcSV^^_Z T_c_S^_bcY [ UQ\m^VZiV]dC Vb\Y `a_i\_ caY6hVclaV ^VUV\Y5 Q
^YhVT_ o^Y[b_`_U_R^_T_ ^Q SQiYf [_]`mocVaQf Sbݷ Vjݷ ^Vc5 ]_WVcV ^V _R]Q6
^lSQcm bVRpC UQ\m^VZiYV `_`lc[Y QdhYcmbp^ݷ `a_TaQ]]Ya_SQcmݷ SQ] `a_bc_
^V ^dW^l7

@_\dhYS S bS_ݷ aQb`_apWV^YV ^>9H5 U\p ^QhQ\Q `_bcQaQZcVbm [Q[ ]_W^_
R_\miV bS_Yf _Rlh^lf mocVa^lf`[_]ݷ UV\ݷ UV\Qcm Y]V^^_ S 7[ݷ^ 5Q5 cQ]
]_W^_ b\diQcm ]dXl[d5 b]_caVcm e_c_TaQeYY Y SYUV_5 cQ] ]_W^_ Slf_UYcm
S 9^cVa^Vc5 cQ] Vbcm S`_\^V QUV[SQc^lV XQ]V^YcV\Y `aYSlh^lf _eYb^lf
`aY\_WV^YZ5 cQ] ]_W^_ UV\Qcm Sb7ݷ @_^QhQ\d5 S_X]_W^_5 RdUVc ^V`aYSlh6
^_ Y YX6XQ nc_T_ cpWV\_D ^V S_\^dZcVbm5 nc_c `VaY_U b[_a_ `a_ZUݷc7 5_RaQS6
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iYbm U_ ^QhQ\Q Sc_a_Z hQbcY ^QiVZ [^YTY5 RVaYcV S ad[Y aVUQ[c_a cV[bc_S5
[_]`Y\pc_a @Qb[Q\p Y `a_RdZcV7 @a_RdZcV5 `a_RdZcV5 `a_RdZcV5 `a_RdZcV1
8^QZcV5 [_]`mocVa _c SQiYf `a_TaQ]] ^V SX_aSݷcbp5 `a_RdZcV b]V\VV7 @a_6
RdZcV Y cQ[5 Y nUQ[5 `a_RdZcV Y nc_5 Y c_7 6b\Y [Q[Qp6c_ XQUQhQ [QWVcbp SQ]
Y^cVaVb^_Z ‑ aViQZcV V5ݷ _c nc_T_ RdUVc XQSVU_]_ R_\miV `_\mXl5 hV] _c
XQUQh YX XQUQh^Y[Q7 9 `_]^YcVC Sbݷ nc_ U_\W^_ Rlcm Sݷ [QZeݷD Sl]dhYSQcm
`a_TaQ]]Ya_SQ^YV RVb`_\VX^_7

3bV] cV]5 [c_ ^V Yb`dTQ\bp5 p Yb[aV^^V Y _c SbVZ UdiY WV\Qo db`Vf_S7
>Q ncd [^YTd p `_caQcY\ R_\miV iVbcY \VcD _hV^m f_hVcbp ^QUVpcmbp5 hc_ _^Y
di\Y ^V Xap7

Bcad[cdaQ [^YTY Y b_T\QiV^Yp5 Yb`_\mXdV]lV S
cV[bcV

9X^QhQ\m^_ aQXUV\pcm [^YTd ^Q c_]Q ^V `\Q^Ya_SQ\_bmD ncQ YUVp S_X^Y[6
\Q5 [_TUQ Rl\Q dWV `aQ[cYhVb[Y T_c_SQ ad[_`Ybm Ybf_U^_ XQ`\Q^Ya_SQ^^lf
bV]Y hQbcVZ7 ?Rkݷ] ad[_`YbY bdjVbcSV^^_ `aVSlbY\ _WYUQ^Yp5 Q cV[djQp
eY^Q^b_SQp bYcdQgYp `a_V[cQ ^V `_XS_\p\Q ^V]VU\V^^_ YXUQcm Sbo [^YTd
gV\Y[_]5 UQWV _c[QXQSiYbm _c SbVT_5 _c hVT_ c_\m[_ ]_W^_ _c[QXQcmbp7 @_6
bcV`V^^_V YXUQ^YV S SYUV _cUV\m^lf c_]_S hQbcYh^_ b^p\_ S_X^Y[iYV `a_6
R\V]l Y\Y5 `_ [aQZ^VZ ]VaV5 b^YXY\_ Yf _bca_cd5 cV] R_\VV hc_ ]QcVaYQ\
[^YTY5 b_bc_pjYZ S Yc_TV YX USV^QUgQcY hQbcVZ S]Vbc_ bV]Y5 dUQ\_bm U_bcQ6
c_h^_ dUQh^_ Y VbcVbcSV^^_ aQXUV\Ycm ^Q hVclaV c_]Q S `VaS_] YXUQ^YY Y ^Q
caY ‑ S_ Sc_a_]7

3c_a_V YXUQ^YV5 [_c_a_V Sl UVaWYcV S ad[Qf5 b_faQ^pVc bcad[cdad hQ6
bcVZ `VaS_T_ YXUQ^YpD VUY^bcSV^^_V bdjVbcSV^^_V YX]V^V^YV b_bc_Yc S c_]5
hc_ c_]_S cV`Vam ^V hVclaV5 Q caY7 3 `VaSlZ c_] Sf_Upc `VaSlV caY hQ6
bcY [^YTY7 HQbcm R `_bSpjV^Q `aVUSQaYcV\m^l] X^Q^Yp]5 ^dW^l] RdUdjV]d
`a_TaQ]]YbcdD _^Q b_UVaWYc bSVUV^Yp YX Ybc_aYY5 YX ]QcV]QcY[Y 1`aVY]d6
jVbcSV^^_ UYb[aVc^_Z25 `_`d\pa^_V YX\_WV^YV _b^_S cV_aYY SlhYb\Y]_bcY
Y cV_aYY Q\T_aYc]_S Y5 ^Q[_^Vg5 aQbb[QXlSQVc S _RjYf hVacQf5 [Q[ Yb`_\mX_6
SQcm [_]`mocVa5 aQR_cQojYZ `_U d`aQS\V^YV] _`VaQgY_^^_Z bYbcV]l bV]VZ6
bcSQ ^>9H7 HQbcm RR _Rlh^_ ^QXlSQ\Qbm 5ݷQb[Q\VSb[_Z`ݷ hc_ ^Q bQ]_] UV\V
^V b_SbV] [_aaV[c^_C YXdhV^YV pXl[Q @Qb[Q\m [Q[ cQ[_S_T_ ^Y[_TUQ ^V Rl\_
gV\mo nc_Z [^YTY5 S c_] hYb\V Y Vݷ Sc_a_Z hQbcY5 TUV Sa_UV Rl [Q[ aQX nc_c
pXl[ Y aQbb]QcaYSQVcbp7 @aQSY\m^VV RdUVc b[QXQcm5 hc_ Sc_aQp hQbcm `_bSp6
jV^Q `aY_RaVcV^Yo RQX_Slf ^QSl[_S ^Q`YbQ^Yp [_]`mocVa^lf `a_TaQ]]5
U\p hVT_ Y]V^^_ @Qb[Q\m `_Uf_UYc ^QY\dhiY] _RaQX_]7 2dUm ]Ya YUVQ\V^5
Sbݷ b_UVaWQ^YV USdf `VaSlf hQbcVZ Sf_UY\_ Rl S `a_TaQ]]d baVU^VZ i[_\lD
[ b_WQ\V^Yo5 `_[Q hc_ YUVQ\ `aVUbcQS\pVcbp ^VU_bcYWY]l]7

HQbcm RRR5 c_WV S_iVUiQp S `VaSlZ c_]5 `_bSpjV^Q `a_TaQ]]Ya_SQ^Yo
^Q pXl[V QbbV]R\VaQD S]VbcV b_ b\VUdojVZ hQbcmo5 `_bSpjݷ^^_Z pXl[d BY
Y aQb`_\_WV^^_Z S_ Sc_a_] c_]V5 _^Q `aYXSQ^Q `a_UV]_^bcaYa_SQcm SQW^_V
pS\V^YV5 db\_S^_ ^QXlSQV]_V ^YX[_da_S^VSl] `a_TaQ]]Ya_SQ^YV]7



Bcad[cdaQ [^YTY Y b_T\QiV^Yp5 Yb`_\mXdV]lV S cV[bcV =:

2dUVc d]Vbc^l] b[QXQcm ^Vb[_\m[_ b\_S U\p cVf5 [c_ b_]^VSQVcbp S ^V_R6
f_UY]_bcY YXdhV^Yp ^YX[_T_ da_S^p [Q[ cQ[_S_T_7 AQX^YgQ ]VWUd `a_TaQ]6
]YbcQ]Y5 d]VojY]Y `a_TaQ]]Ya_SQcm ^Q pXl[V QbbV]R\VaQ Y ^Q BY5 Y cV]Y5
[c_ nc_T_ ^V d]VVc5 ^Q bQ]_] UV\V Vbcm aQX^YgQ ]VWUd cV]Y5 [c_ `_^Y]QVc5
hc_ UV\QVc5 Y cV]Y5 [c_ nc_T_ ^V `_^Y]QVc7 DcSVaWUV^YV5 hc_ S b_SaV]V^6
^lf db\_SYpf _^W_[ݷ Y RVX nc_T_5ݷ _chQbcY SVa^_C baVUY \oUVZ5 `_\dhQojYf
UV^mTY XQ ^Q`YbQ^YV `a_TaQ]]5 ]_W^_ ^QZcY Y cVf5 [c_ ^V d]VVc aQR_cQcm
b d[QXQcV\p]Y5 Y cVf5 [c_ ^V X^QVc ]QiY^^_T_ `aVUbcQS\V^Yp gV\lf hYbV\5
Y cVf5 [c_ ^V `_^Y]QVc b\_SQ Dݷ]bcVݷ SVa^_ Y c_5 hc_ SbV ncY \oUY ^Qf_Upc
U\p bVRp S`_\^V U_bc_Z^_ _`\QhYSQV]lV `_XYgYY7 3bݷ nc_ cQ[D ^_ UV\Qcm YX
nc_T_ SlS_U _ ݷV^dW^_bcY^ݷ ^YX[_da_S^VS_T_ `a_TaQ]]Ya_SQ^Yp Rl\_ Rl `_
]V^miVZ ]VaV bcaQ^^_7 3_X]_W^_bcm `YbQcm `a_TaQ]]l5 ^V `_^Y]Qp U_ [_^gQ
b_RbcSV^^lf UVZbcSYZ5 b_XUQݷcbp `a_TaQ]]^l] _RVb`VhV^YV]5 [_c_a_V bQ]_
`_ bVRV S cQ[_] bcY\V ^Q`YbQ^_ Rlcm ^V ]_WVcD nc_ `a_TaQ]]^_V _RVb`VhV^YV5
_Rlh^_ ^QXlSQV]_V bYbcV]^l]5 c_WV5 _hVSYU^_5 [c_6c_ U_\WV^ aQXaQRQcl6
SQcm7 9 dW b_SbV] ^V\V`l] [QWVcbp dcSVaWUV^YV5 hc_6UV bYbcV]jY[_Sݷ ]^_6
T_ ^V ^dW^_ݷC [SQ\YeYgYa_SQ^^lf \oUVZ _RkV[cYS^_ ^V fSQcQVc5 c_ Vbcm
b`a_b ^Q ^Yf `aVSliQVc `aVU\_WV^YV5 cQ[ hc_ ^dW^_ Yf5 S_ Sbp[_] b\dhQV5
R_\miV5 hV] Yf VbcmD ^d Q c_5 hc_ Yf ^dW^_ S gV\_] ]V^miV5 hV] cVf5 [_]d
Slb_[Qp [SQ\YeY[QgYp S Yf aQR_cV ^V bc_\m [aYcYh^Q5 XUVbm S__RjV ^V Y]VVc
^Y[Q[_T_ _c^_iV^Yp [ UV\d5 SVUm SQW^_ b__c^_iV^YV b`a_bQ Y `aVU\_WV^Yp5
Q ^V _Rkݷ] b`a_bQ [Q[ cQ[_S_Z7

AQR_cd ^Q pXl[V QbbV]R\VaQ Y ^Q BY _RkVUY^pVc5 `_]Y]_ `a_hVT_5 _UY^
_hV^m SQW^lZ ]_]V^cC ^Y c_5 ^Y UadT_V b_SVaiV^^_ ^VS_X]_W^_ UV\Qcm5 ^V
Y]Vp U_b[_^Q\m^_T_ `_^Y]Q^Yp `a_Ybf_UpjVT_7 ?RdhQV]lZ ]_WVc V^ݷ `_cp6
^dcmݷ `a_TaQ]]Ya_SQ^YV ^Q da_S^V ]QiY^l Y dZcY S SVR6aQXaQR_c[d5 [_]6
`mocVa^do `_UUVaW[d RYX^Vb6`a_gVbb_S Y `a_hYV `_U_R^lV _R\QbcY5 ^_ SVUm
nc_ ^V `_S_U YX^QhQ\m^_ ^V `lcQcmbp ^Y[_T_ dhYcm bVamݷX^_]d `a_TaQ]]Ya_6
SQ^Yo7

6b\Y pXl[ BY _c^_bYcbp [ Q[cYS^_ Yb`_\mXdV]l] `a_eVbbY_^Q\m^l] Y^6
bcad]V^cQ]5 c_ Q^ݷ QbbV]R\VaVݷ S b_SaV]V^^lf db\_SYpf `Yidc [aQZ^V aVU[_
Y S _hV^m b`VgYeYhVb[Yf b\dhQpfD `_UQS\pojVV R_\miY^bcS_ `a_TaQ]]Ybc_S
^V SbcaVhQVc ^Y _U^_Z QbbV]R\Va^_Z XQUQhY XQ Sbo bS_o WYX^m7 CV] ^V ]V6
^VV5 d]V^YV Y _`lc aQR_cl ^Q da_S^V ]QiY^^lf [_]Q^U WYX^V^^_ SQW^l
U\p `_^Y]Q^Yp `a_Ybf_UpjVT_5 hc_ UV\QVc YXdhV^YV pXl[Q QbbV]R\VaQ Wݷbc6
[_ ^V_Rf_UY]l]7 =_W^_ bhYcQcm5 hc_ SVbm ]QcVaYQ\ `VaS_T_ c_]Q 1c_ Vbcm
`VaSlf caݷf hQbcVZ [^YTY2 _RkVUY^ݷ^ _U^Y] bS_ZbcS_]C Sbݷ nc_5 b[_aVV SbVT_5
^V ^QZUݷc ^V`_baVUbcSV^^_T_ `aY]V^V^Yp S SQiVZ RdUdjVZ `a_eVbbY_^Q\m6
^_Z `aQ[cY[V5 ^_ RVX nc_T_ f_a_iY] `a_TaQ]]Ybc_] ^V bcQcm7 9]V^^_ `_nc_]d
c_] ^QXlSQVcbp 1Xlݷ `a_TaQ]]Ya_SQ^Yp7ݷ

3c_a_Z c_]5 [Q[ dWV b[QXQ^_5 _c[alSQVcbp hQbcmo R_5 `_bSpjݷ^^_Z pXl[d
BYD X^Qcm nc_c pXl[ _hV^m SQW^_ bQ]_ `_ bVRV5 ^_ ^Q] _^5 `_]Y]_ `a_hVT_5 `_6
caVRdVcbp U\p _bS_V^Yp `_b\VUdojYf hQbcVZ Sc_a_T_ c_]Q5 S [_c_alf Y]V^^_
^Q BY ^Q`YbQ^l SbV `aY]Val7



=;

3 hQbcY _ ]l `_X^Q[_]Y]bp b _b^_S^l]Y ݷSYUY]l]Yݷ _RkV[cQ]Y _`VaQ6
gY_^^_Z bYbcV]l Y cV]5 [Q[ b ^Y]Y SXQY]_UVZbcS_SQcm hVaVX bYbcV]^lV Sl6
X_SlD S ncd hQbcm S_iݷ\ ]QcVaYQ\ `_ eQZ\_S_]d SS_Ud6SlS_Ud5 d`aQS\V^Yo
`a_gVbbQ]Y5 ]VW`a_gVbb^_]d SXQY]_UVZbcSYo Y `_ d`aQS\V^Yo UaQZSVa_]
cVa]Y^Q\Q7

?RbdWUV^YV db\dT pUaQ bYbcV]l `a_U_\WQVcbp S hQbcY _R5 `_bSpjݷ^^_Z
[_]`mocVa^l] bVcp]7 <oRQp `VaVUQhQ UQ^^lf hVaVX bVcm5 aQXd]VVcbp5 c_WV
bcQ^_SYcbp S_X]_W^_Z c_\m[_ R\QT_UQap _`VaQgY_^^_Z bYbcV]V7 ;Q[ `_[Q6
XlSQVc _`lc5 `a_bc_cQ Y^cVaeVZbQ b_[Vc_S Y T[_bcm5ݷ\ b [_c_a_Z ^>9H `_X6
S_\pVc b_XUQSQcm `a_TaQ]]l5 SXQY]_UVZbcSdojYV UadT b UadT_] hVaVX bVcm5
Rd[SQ\m^_ S_bfYjQVc ]^_TYf dhV^Y[_S Y aVX[_ `_SliQVc TaQUdbݷ n^cdXYQX6
]Q7ݷ =QcVaYQ\ `_ b_[VcQ] `aVUSQapVcbp ^VR_\miY] ݷY[RVX_]\ݷ `_ bVcp] S
gV\_]5 aQbb]QcaYSQVcbp bcV[ `a_c_[_\_S ]LY8RY5 UQocbp `aY]Val `a_c_[_6
\_S `aY[\QU^_T_ da_S^p7

3 _RR hQbcY aQbb[QXlSQVcbp _ c_]5 [Q[YV `a_R\V]l ]_Tdc S_X^Y[^dcm5 [_6
TUQ _U^_SaV]V^^_ ^Vb[_\m[_ UVZbcSdojYfݷ \Ygݷ 1Sl`_\^pojYfbp `a_TaQ]]
Y\Y n[XV]`\pa_S _U^_Z Y c_Z WV `a_TaQ]]l2 RdUdc _RaQjQcmbp [ _U^_Z Y
c_Z WV `_agYY UQ^^lf5 RdUm c_ _R\Qbcm _`VaQcYS^_Z `Q]pcY Y\Y UYb[_SlZ
eQZ\7 9]V^^_ cQ[Qp bYcdQgYp S_X^Y[QVc5 Vb\Y Yb`_\mX_SQcm cQ[ ^QXlSQV]lV
caVUl ‑ ^VXQSYbY]lV `_c_[Y `QaQ\\V\m^_T_ Yb`_\^V^Yp S aQ][Qf _U^_T_
n[XV]`\paQ XQ`djV^^_Z `a_TaQ]]l7 >QU_ `aYX^Qcm5 hc_ ncQ hQbcm [^YTY ^Q6
`YbQ^Q b[_aVV ^V b gV\mo ^QdhYcm hYcQcV\p Yb`_\mX_SQ^Yo caVU_S 1f_cp Sbp
^dW^Qp U\p nc_T_ Y^e_a]QgYp cQ] Vbcm25 Q b gV\mo dRVUYcm VT_5 hc_ caVUl
Yb`_\mX_SQcm ^V b\VUdVcD ^_ UQWV Vb\Y hYcQcV\m Sb\VU XQ QSc_a_] `aY]Vc
aViV^YV ^Y[_TUQ Y ^Y U\p hVT_ ^V `aY]V^pcm ]^_T_`_c_h^_V `a_TaQ]]Ya_SQ6
^YV5 ]QcVaYQ\ hQbcY _bcQ^Vcbp `_\VX^l]7 3_6`VaSlf5 cQ[_V aViV^YV U_\W^_
Rl\_ `aY^pc_ _b_X^Q^^_5 b S_X]_W^_bcmo `aYSVbcY QaTd]V^cl S VT_ `_\mXd7
3_6Sc_alf5 aQR_cQ b aQXUV\pV]l]Y UQ^^l]Y SbcaVhQVcbp _c^oUm ^V c_\m[_ S
]^_T_`_c_h^lf `a_TaQ]]QfC cV WV ]^_T_`_\mX_SQcV\mb[YV RQXl UQ^^lf c_]d
`aY]Va5 Y aQ^_ Y\Y `_XU^_ \oR_Z `a_eVbbY_^Q\m^lZ `a_TaQ]]Ybc b XQUQhVZ
cQ[_T_ a_UQ bc_\[^ݷcbp7 ;a_]V c_T_5 S pUaV _`VaQgY_^^_Z bYbcV]l aQR_cQ
b aQXUV\pV]l]Y UQ^^l]Y5 dSl5 ^VYXRVW^Q5 cQ[ hc_ ^V[_c_alV Qb`V[cl VT_
S^dcaV^^VT_ dbca_ZbcSQ Rl\_ Rl cadU^_ _Rkpb^Ycm RVX `aVUSQaYcV\m^_T_ aQb6
b[QXQ _ aQXUV\pV]lf UQ^^lf5 [aYcYhVb[Yf bV[gYpf Y SXQY]_Yb[\ohV^Ypf7

C_] XQ[Q^hYSQVcbp hQbcmo _RRR5 TUV UV\QVcbp `_`lc[Q _Rkpb^Ycm5 [Q[ _`V6
aQgY_^^Qp bYbcV]Q dbca_V^Q YX^dcaY7 8UVbm ]l `_X^Q[_]Y]bp b ]_UV\p]Y
SYacdQ\m^_Z `Q]pcY5 `_T_S_aY] _ `\Q^Ya_SQ^YY SaV]V^Y gV^caQ\m^_T_ `a_6
gVbb_aQ Y _ c_]5 [Q[ ^Q bQ]_] UV\V 1c_ Vbcm ^Q da_S^V pUaQ ?B5 TUV nc_ Sbݷ S
UVZbcSYcV\m^_bcY Y `a_Ybf_UYc2 dbca_V^ SS_U6SlS_U7

3bݷ nc_ ]_W^_ ‑ _`pcm WV db\_S^_ ‑ _RkVUY^Ycm cVa]Y^_] bYbcV]^_Vݷ
`a_TaQ]]Ya_SQ^YVݷD [ nc_Z WV _R\QbcY _c^_bYcbp Y pXl[ BY [Q[ ^QYR_\VV
`_Uf_UpjYZ U\p b_XUQ^Yp bYbcV]^lf `a_TaQ]]5 cQ[ hc_ `dbcm SQb ^V dUYS6
\pVc5 hc_ hQbcm5 `_bSpjݷ^^Qp nc_]d pXl[d5 _[QXQ\Qbm S c_]V `_U _RjY] ^Q6
XSQ^YV] BYbcV]lݷ Y bVcYݷ S]VbcV b ]QcVaYQ\_]5 `_bSpjݷ^^l] _`VaQgY_^^_Z
bYbcV]V Y [_]`mocVa^l] bVcp]7



Bcad[cdaQ [^YTY Y b_T\QiV^Yp5 Yb`_\mXdV]lV S cV[bcV =<

CaVcYZ5 XQ[\ohYcV\m^lZ c_] [^YTY _XQT\QS\V^ b\_S_] 7ݷQaQUYT]l@ݷ
PXl[Y `a_TaQ]]Ya_SQ^Yp5 aQbb]QcaYSQSiYVbp S `VaS_] Y Sc_a_] c_]V ‑
@Qb[Q\m5 pXl[ QbbV]R\VaQ Y BY5‑ hQbc_ _c^_bpc [ cQ[ ^QXlSQV]l] e_^6
^VZ]Q^_Sb[Y]? pXl[Q]5 `_b[_\m[d Yf `_bca_V^YV _Rdb\_S\V^_ dbca_ZbcS_]
[_]`mocVaQ 1]QiY^l e_^ >VZ]Q^Q2C `a_TaQ]]Q bca_Ycbp [Q[ `_b\VU_SQcV\m6
^_bcm `ap]lf d[QXQ^YZ _ Sl`_\^V^YY cVf Y\Y Y^lf UVZbcSYZ5 `VaV]V^^lV
`aVUbcQS\poc b_R_Z _R\QbcY `Q]pcY Y5 hc_ SQW^_5 Y]Voc QUaVbQ5 `aYhݷ]
b ncY]Y QUaVbQ]Y ]_W^_ ^Q`ap]do aQR_cQcm7 4_b`_UbcSdojYV b_SaV]V^^lV
`aVUbcQS\V^Yp _U^_X^Qh^_ [\QbbYeYgYadoc ^V c_\m[_ pXl[Y QbbV]R\Va_S5
^_ Y pXl[ BY S [QhVbcSV ^YX[_da_S^VSlf 5 c_ Vbcm `aYR\YWV^^lf [ Q`6
`QaQcdaV7 Hdcm b\_W^VV bYcdQgYp b pXl[_] @Qb[Q\m5 ^Q `aY]VaV [_c_a_T_ S
`VaS_] c_]V `_[QXQ^l RQX_SlV `aY^gY`l b_XUQ^Yp `a_TaQ]]D @Qb[Q\m SbVTUQ
bhYcQ\bp pXl[_] Slb_[_T_ da_S^p5 ^_ Y `aY aQR_cV ^Q nc_] pXl[V ]l c_h6
^_ X^QV]5 ^Q`aY]Va5 hc_ `VaV]V^^Qp Vbcm ^V hc_ Y^_V5 [Q[ _R\Qbcm `Q]pcY5
^Q] U_bcd`^Q `ap]Qp aQR_cQ b d[QXQcV\p]Y5 hc_ c_WV `_UaQXd]VSQVc ^Q\YhYV
`Q]pcY S e_^^VZ]Q^_Sb[_] b]lb\V5 UQ Y bQ]_ `aYbSQYSQ^YV [Q[ [_^gV`gYp
_Rdb\_S\V^_ Y]V^^_ ]QiY^_Z e_^ >VZ]Q^Q7

3 bYbcV]^_] `a_TaQ]]Ya_SQ^YY5 c_ Vbcm `aY b_XUQ^YY `a_TaQ]]5 _Rb\d6
WYSQojYf UadTYV `a_TaQ]]l Y bQ] [_]`mocVa5 S R_\miY^bcSV b\dhQVS ^Y6
[Q[YV pXl[Y `a_TaQ]]Ya_SQ^Yp5 [a_]V e_^^VZ]Q^_Sb[Yf5 `aY]V^pcm ^V\mXpD
_U^Q[_ S `a_TaQ]]Ya_SQ^YY `aY[\QU^_]5 [_TUQ b_XUQocbp `a_TaQ]]l5 _aYV^6
cYa_SQ^^lV ^Q [_^Vh^_T_ `_\mX_SQcV\p5 Sbݷ ^V bc_\m Wݷbc[_7 NeeV[cYS^_bcm
`a_TaQ]]l ‑ b[_a_bcm Vݷ aQR_cl Y8Y\Y [_\YhVbcS_ XQ^Y]QV]_Z Vo `Q]pcY ‑
XUVbm ]_WVc _[QXQcmbp eQ[c_a_] ^V bc_\m SQW^l]5 [Q[ cadU_XQcaQcl ^Q b_6
XUQ^YV `a_TaQ]]l Y\Y5 b[QWV]5 SaV]p5 [_c_a_V `a_f_UYc _c ^QhQ\Q aQXaQ6
R_c[Y U_ `_pS\V^Yp T_c_S_T_ Y^bcad]V^cQD bcQ^_SYcbp S_X]_W^_ 1Y gV\Vb__R6
aQX^_2 `aY]V^V^YV pXl[_S `a_TaQ]]Ya_SQ^Yp5 S [_c_alf n[b`\dQcYadocbp
QRbcaQ[gYY Slb_[_T_ da_S^p5 b_XUQ^^lV `a_TaQ]]^_ Y ^V Y]VojYV _c^_iV6
^Yp [ ]QiY^V e_^ >VZ]Q^Q7 @a_TaQ]]Ybc ]_WVc `_XS_\Ycm bVRV _cS\Vhmbp _c
]lb\VZ _R dbca_ZbcSV [_]`mocVaQ5 hc_Rl b_baVU_c_hYcmbp ^Q c_]5 [Q[ `a_6
jV5 [_a_hV Y\Y `_^pc^VV S_`\_cYcm S SYUV `a_TaQ]]l bS_ݷ `aVUbcQS\V^YV5
hc�_ ncQ `a_TaQ]]Q U_\W^Q UV\Qcm5 Y `aY nc_] baQXd WV _[QXlSQVcbp5 hc_ _
`a_TaQ]]V ]_W^_ Ud]Qcm `_6UadT_]d5 b_SbV] ^V cQ[5 [Q[ [ nc_]d `aYSl[\Y
`a_TaQ]]Ybcl5 `YidjYV ^Q @Qb[Q\V5 BY Y UadTYf e_^^VZ]Q^_Sb[Yf pXl[Qf7
Nc_ `aYS_UYc [ S_X^Y[^_SV^Yo ]^_T__RaQXYp `QaQUYT] `a_TaQ]]Ya_SQ^Yp7

3 `VaS_Z hQbcY caVcmVT_ c_]Q5 Y]VojVZ ^_]Va Ra5 _RbdWUQocbp `QaQUYT6
]l `a_TaQ]]Ya_SQ^Yp 1Y `QaQUYT]l S__RjV2 [Q[ pS\V^YV7 8UVbm hYcQcV\m
^QZUݷc `_pb^V^Yp5 hc�_ WV cQ[_V5 b_RbcSV^^_5 `QaQUYT]l Y [Q[ nc_c eV^_6
]V^ SlT\pUYc S `a_TaQ]]Ya_SQ^YYD _RbdWUQocbp `aY]Val hQbc^lf `QaQ6

?@aQSY\Q adbb[_T_ pXl[Q UV\Qoc `a_R\V]QcYh^l] `aQS_`YbQ^YV `aY\QTQcV\m^_T_
ݷe_^^VZ]Q^_Sb[YZݷ Y S _b_RV^^_bcY VT_ Q^c_^Y]Q 7ݷVe_^^VZ]Q^_Sb[YZ^ݷ 6b\Y b\VU_SQcm
Rd[SV `aQSY\5 ^_eݷ ^VZ]Q^_Sb[YZݷ b\VUdVc `YbQcm aQXUV\m^_5 ^_ d QSc_aQ ncYf bca_[ cQ[_V
^Q`YbQ^YV SlXlSQVc Wݷbc[YZ S^dcaV^^YZ `a_cVbcD hc_ U_ 5ݷ_Ve_^^VZ]Q^_Sb[_T^ݷ c_ [_a6
aV[c^_T_ ^Q`YbQ^Yp U\p ^VT_ ^Vc S__RjV5 \oR_Z SQaYQ^c ^QadiQVc [Q[_V6^YRdUm `aQSY\_7
8UVbm Y UQ\VV RdUVc Yb`_\mX_SQcmbp b\Yc^_V ^Q`YbQ^YVD Vb\Y dT_U^_5 aQbb]QcaYSQZcV nc_
[Q[ QSc_ab[do _ae_TaQeYo7



==

UYT]5 S c_] hYb\V dWV SbcaVhQSiYfbp hYcQcV\o aQ^miV 1aV[dabYp5 b_RlcYZ6
^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ^YV Y c7 `72 Y UQݷcbp _RX_a ݷR_\miYfݷ `Q6
aQUYT]5 cQ[Yf [Q[ ed^[gY_^Q\m^_V5 \_TYhVb[_V Y _RkV[c^_6_aYV^cYa_SQ^^_V
`a_TaQ]]Ya_SQ^YV7 2�_\miQp hQbcm `aY]Va_S RQXYadVcbp ^Q pXl[V BY5 Y \Yim
U\p UV]_^bcaQgYY \_TYhVb[_T_ `a_TaQ]]Ya_SQ^Yp `aYS\V[QVcbp pXl[ @a_\_T
b b__cSVcbcSdojY]Y `_pb^V^Yp]Y7

HQbcm a `_bSpjV^Q pXl[d BY44 Y `QaQUYT]Q] _RkV[c^_6_aYV^cYa_6
SQ^^_T_ `a_TaQ]]Ya_SQ^Yp Y QRbcaQ[^lf cY`_S UQ^^lf7 BY445 Vb\Y Yb`_\m6
X_SQcm ݷb_SaV]V^^lVݷ cVa]Y^l5 `aVUbcQS\V^ S SYUV dbVhݷ^^_T_ `_U]^_WV6
bcSQ5 S [_c_a_V ^V S_i\Y ^Y[Q[YV 5ݷS_X]_W^_bcYݷ ^QSpXQ^^lV ]Yad bcQ^UQa6
cYXQgY_^^l]Y [_]YcVcQ]YD `_Ua_R^VV _ SlR_aV `_U]^_WVbcSQ BY44 b[QXQ^_
S 7;97:ݷ ?b^_S^_Z ]QcVaYQ\ nc_Z hQbcY aQ^VV ^V_U^_[aQc^_ YXUQSQ\bp _c6
UV\m^_Z [^YT_ZD S [QhVbcSV bS_V_RaQX^_T_ ݷR_^dbQݷ S hQbcm S[\ohV^Q T\QSQ _
`_bca_V^YYY ^Q BY44 TaQeYhVb[Yf `_\mX_SQcV\mb[Yf Y^cVaeVZb_S b Yb`_\m6
X_SQ^YV] RYR\Y_cV[Y OU]T7

HQbcm aR gV\Y[_] `_bSpjV^Q Q\mcVa^QcYS^_]d S_b`aYpcYo `a_TaQ]]5
`aVU`_\QTQojV]d5 hc_ S f_UV Sl`_\^V^Yp ^YhVT_ ^V ]V^pVcbp ‑ ^_SQp Y^6
e_a]QgYp ]_WVc `_pS\pcmbp 1Y `_pS\pVcbp25 ^_5 VUY^_WUl S_X^Y[^dS5 \o6
R_Z _RkV[c UQ^^lf _bcQݷcbp ^VYX]V^^l] U_ bS_VT_ YbhVX^_SV^Yp 1Slf_UQ YX
_R\QbcY SYUY]_bcY27 8UVbm b_bc_Ycbp5 ^Q[_^Vg5 ^QiV R\YX[_V X^Q[_]bcS_ b
ed^[gY_^Q\m^l] Y \_TYhVb[Y] `a_TaQ]]Ya_SQ^YV]5 U\p hVT_ ]l aQbb]_c6
aY] ݷn[X_cYhVb[YVݷ pXl[Y `a_TaQ]]Ya_SQ^Yp [b_SbVݷ Slb_[_T_ da_S^pݷ ‑
<Yb`5 \385=55 @a_\_T Y F_d` 1Q?@527

3 XQ[\ohYcV\m^_Z5 aRR hQbcY ^QiVZ [^YTY S [QhVbcSV bS_V_RaQX^lf `QaQ6
UYT] `a_TaQ]]Ya_SQ^Yp aQbb]QcaYSQocbp bcaQcVTYY Yb`_\^V^Yp `a_TaQ]] ‑
Y^cVa`aVcQgYp Y [_]`Y\pgYp7 HQbcm ^QhY^QVcbp b aQbb]_caV^Yp [_]Q^U6
^_6b[aY`c_S_T_ pXl[Q ]3<5 Y^cVa`aVcYadV]Qp bdj^_bcm [_c_a_T_ ^V SlXl6
SQVc b_]^V^YZD Y]V^^_ S nc_] [QhVbcSV _^ ^Q] Y Y^cVaVbV^7 ; YXdhV^Yo ]3<
`aY\QTQVcbp Vjݷ _UY^ 5ݷR_^dbݷ bSpXQ^^lZ b TaQeYhVb[Y]Y Y^cVaeVZbQ]Y5 ^_
^V Y]VojYZ `ap]_T_ _c^_iV^Yp [ YXdhV^Yo `QaQUYT] ‑ [aQc[_V X^Q[_]6
bcS_ b RYR\Y_cV[_Z ]3<8];5 `_XS_\pojVZ _hV^m Rlbca_ Q^ݷ [_\V^[Vݷ bca_Ycm
^Vb\_W^lV `a_TaQ]]l b P^R7 8QSVaiYS YXdhV^YV ]3<5 ]l _bcQc_[ hQbcY `_6
bSpcY] _b_RV^^_bcp] `a_TaQ]]Ybcb[_T_ ]li\V^Yp5 _Rdb\_S\V^^l] YXRaQ^6
^_Z bcaQcVTYVZ Sl`_\^V^Yp `a_TaQ]]l5 Y _RbdUY] TaQ^Ygl U_`dbcY]_T_ `aY
`aY]V^V^YY Y^cVa`aVcQgYY Y [_]`Y\pgYY7

?c]VcY]5 hc_ `aVWUV hV] `aYbcd`Qcm [ YXdhV^Yo ]QcVaYQ\Q caV6
cmVT_ c_]Q5 S _b_RV^^_bcY hQbcY _ BY445 ^dW^_ ^Q[_`Ycm _`aV6
UV\ݷ^^lZ _`lc `a_TaQ]]Ya_SQ^Yp7 3QiY `a_TaQ]]l U_\W^l U_bcYhm
_Rkݷ]_S5 YX]VapV]lf clbphQ]Y bca_[5 Y d ^Yf _RpXQcV\m^_ U_\W^l `_pSYcm6
bp bc_a_^^YV `_\mX_SQcV\YD \Yim S nc_] b\dhQV Sl `_Z]ݷcV5 hc_ cQ[_V _RkV[c6
^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ^YV Y XQhV] _^_ ^dW^_7 B`Vi[Q S nc_]
UV\V haVSQcQ ^V_RaQcY]l]Y `_b\VUbcSYp]Y U\p ]li\V^Yp7 ;Q[ T_S_aYcbp5
[c_ `aVUd`aVWUݷ^ ‑ ^d5 c_c `aVUd`aVWU7^ݷ



Bcad[cdaQ [^YTY Y b_T\QiV^Yp5 Yb`_\mXdV]lV S cV[bcV =>

3 cV[bcV SbVf caݷf c_]_S SbcaVhQocbp eaQT]V^cl5 ^QRaQ^^lV d]V^miV^^l]
iaYec_] RVX XQbVhV[7 @aY `VaS_] `a_hcV^YY [^YTY cQ[YV eaQT]V^cl ]_W^_
RVXR_\VX^V^^_ `a_`dbcYcmD ^V[_c_alV YX ^Yf ]_Tdc b_UVaWQcm bbl\[Y S`VaݷU
Y `aVU^QX^QhQcmbp U\p hYcQcV\VZ5 dWV [_V6hc_ X^QojYf _ `a_TaQ]]Ya_SQ^YY7
@aY]Val c_T_5 [Q[ ^V ^QU_ UV\Qcm5 `_]VhV^l S_c cQ[Y] X^Q[_] ^Q `_\pfC

3S_UY]lV ^_SlV `_^pcYp SlUV\V^l WYa^l] [dabYS_]7 ;a_]V c_T_5 S cV[6
bcV Yb`_\mXdVcbp [dabYS U\p b]lb\_S_T_ SlUV\V^Yp Y WYa^lZ iaYec U\p
SlUV\V^Yp eQ[c_S Y `aQSY\5 [_c_alV WV\QcV\m^_ ^V XQRlSQcm5 Y^QhV ]_Tdc
S_X^Y[^dcm `a_R\V]l b `_b\VUdojY] ]QcVaYQ\_]7

3 [_^gV caVcmVT_ c_]Q Sl ^QZUݷcV _RjYZ `aVU]Vc^lZ d[QXQcV\mD U\p [QW6
U_T_ cVa]Y^Q d[QXQ^_5 S [Q[_] c_]V Y ^Q [Q[_Z bcaQ^YgV _^ `_pS\pVcbp S
cV[bcV ‑ ^Q`aY]Va5 ;C:9@ _X^QhQVc5 hc_ XQY^cVaVb_SQSiYZ SQb cVa]Y^ ]_W^_
^QZcY ^Q bca7 :9@ Sc_a_T_ c_]Q7

5_]Qi^pp bcaQ^YgQ nc_Z [^YTY S 9^cVa^VcV aQb`_\_WV^Q `_ QUaVbd

8DD@C88GGG7CD?<I1B?F79>6?82??;C8@B?7B1==9>7h9>DB?

8UVbm Sl ]_WVcV ^QZcY QafYS `aY]Va_S `a_TaQ]]5 `aYSVUݷ^^lf S [^YTV5 Q
cQ[WV n\V[ca_^^do SVabYo bQ]_Z [^YTY7 5\p `aY]Va_S5 S[\ohݷ^^lf S QafYS5
S cV[bcV d[QXQ^l Y]V^Q eQZ\_S7



HQbcm :

@aVUSQaYcV\m^lV bSVUV^Yp

:7:7 ;_]`mocVaC hc_ nc_ cQ[_V

9]Vp UV\_ b ]^_T__RaQXYV] [_]`mocVa^lf dbca_ZbcS5 _[adWQojYf ^Qb
bVT_U^p5 ]l hQbc_ XQRlSQV]5 hc_ Ybf_U^Qp ed^[gYp [_]`mocVaQ ‑ bhYcQcmD
R_\miY^bcS_ YX ^Qb ^V `_]^Yc5 [_TUQ S `_b\VU^YZ aQX Yb`_\mX_SQ\Y [_]`mo6
cVa U\p SlhYb\V^YZ7 3`a_hV]5 UQWV Vb\Y `_`lcQcmbp nc_ bUV\Qcm5 ^Q`aY]Va5
XQ`dbcYS `a_TaQ]]d ݷQ\m[d\pc_a;ݷ Y\Y [Q[do6^YRdUm gYea_Sdo cQR\Ygd
Sa_UV U92B5Xffi35 L1<3 Y\Y V93B?C?6D NH35<5 ]_W^_ XQ]VcYcm _UY^ \oR_`lc^lZ
eQ[cC ^Q aYb_SQ^YV _[_iV[5 [^_`_hV[5 aQ]_[ cQR\Ygl Y S__RjV ^Q _aTQ^Y6
XQgYo UYQ\_TQ b `_\mX_SQcV\V] [_]`mocVa `aY nc_] `_caQcYc S ]Y\\Y_^l
aQX R_\miV _`VaQgYZ5 hV] ^Q aQbhݷcl [Q[ cQ[_SlV7 9^QhV T_S_ap5 dbca_ZbcS_5
`aVU^QX^QhV^^_V U\p `a_SVUV^Yp SlhYb\V^YZ:5 XQ^Y]QVcbp hV] dT_U^_5 c_\m6
[_ ^V SlhYb\V^Yp]Y7 @_^pcm5 [Q[ cQ[ `_\dhY\_bm5 ^Q] `_]_WVc ^VR_\mi_Z
n[b[dab S Ybc_aYo7

:7:7:7 >V]^_T_ Ybc_aYY

3 [QhVbcSV `VaS_Z S Ybc_aYY SlhYb\YcV\m^_Z ]QiY^l ^QXlSQoc ]VfQ^Y6
hVb[YZ QaYe]_]Vca 3Y\mTV\m]Q IY[[QaUQ5 b_XUQ^^lZ S :?;< T_Ud7 =QiY^Q
^QXlSQ\Qbm c^l]Yݷbhݷ hQbQ]Y5ݷ `_b[_\m[d Rl\Q bUV\Q^Q YX ]VfQ^YhVb[Yf UV6
cQ\VZ5 fQaQ[cVa^lf U\p hQb_Slf ]VfQ^YX]_S7 c^lVݷBhݷ hQblݷ _`VaYa_SQ\Y
iVbcYaQXapU^l]Y gV\l]Y hYb\Q]Y Y b`_b_R^l Rl\Y `a_YXS_UYcm b\_WV^YV
Y SlhYcQ^YVD `VaV`_\^V^YV _c]VhQ\_bm XS_^_] [_\_[_\mhY[Q7 5_ ^QiYf U^VZ
]QiY^Q ^V b_faQ^Y\Qbm5 ^_ S :B?9 T_Ud Rl\Q b_XUQ^Q aQR_cQojQp [_`Yp7 @_
^V[_c_al] bSVUV^Yp]5 ]QiY^Q IY[[QaUQ ]_T\Q Rlcm Y ^V bQ]_Z `VaS_Z ]V6
fQ^YhVb[_Z bhݷc^_Z ]QiY^_ZC YXSVbc^l nb[YXl <V_^QaU_ UQ 3Y^hY 1a_R S725
^Q [_c_alf YX_RaQWV^ bhݷc^lZ ]VfQ^YX]7 2l\ \Y nc_c ]VfQ^YX] S_`\_jݷ^
S ]VcQ\\V5 ^VYXSVbc^_7

:Nc_ b\VUdVc UQWV YX VT_ ^QXSQ^YpC Q^T\YZb[_V b\_S_ 3?=@ED5B Rd[SQ\m^_ `VaVS_UYcbp
[Q[ 5ݷSlhYb\YcV\mݷ Q _eYgYQ\m^lZ adbb[YZ cVa]Y^ ݷ=N3ݷ _RaQX_SQ^ _c b\_S n\V[ca_^6ݷ
^Qp SlhYb\YcV\m^Qp ]QiY^Q7ݷ



:7:7 ;_]`mocVaC hc_ nc_ cQ[_V =@

BQ]_Z bcQa_Z YX bhݷc^lf ]QiY^5 b_faQ^YSiYfbp U_ ^QiYf U^VZ5 pS\pVcbp
QaYe]_]Vca 2\VXQ @Qb[Q\p5 b_XUQ^^lZ S :?=> T_Ud7 @Qb[Q\m ^QhQ\ aQR_cd

^QU ]QiY^_Z S :?=; T_Ud S S_XaQbcV :B \Vc7 ?cVg YX_RaVcQcV\p Y]V\ UV\_ b_
bR_a_] ^Q\_T_S Y Sl^dWUV^ Rl\ `a_S_UYcm U_\TYV YX^daYcV\m^lV `_UbhݷclD
bS_Y] YX_RaVcV^YV] 2\VX @Qb[Q\m ^QUVp\bp _R\VThYcm aQR_cd _cgQ7 @VaSlZ
_RaQXVg Y]V\ `pcm UVbpcYh^lf UYb[_S5 c_ Vbcm ]_T aQR_cQcm b `pcYX^Qh^l]Y
hYb\Q]Y7 @_XU^VV Rl\Y b_XUQ^l ]QiY^l5 Y]VSiYV U_ USQUgQcY UYb[_S7 B\_6
WV^YV ^Q ]QiY^V @Qb[Q\p b c_h[Y XaV^Yp _`VaQc_aQ Sl`_\^p\_bm `a_bc_ ‑
^dW^_ Rl\_ ^QRaQcm b^QhQ\Q `VaS_V b\QTQV]_V5 `_c_] Sc_a_VD hc_ WV [QbQVc6
bp SlhYcQ^Yp5 c_ U\p ^VT_ `aYf_UY\_bm Yb`_\mX_SQcm cQ[ ^QXlSQV]lZ ]Vc_U
UVSpcYh^lf U_`_\^V^YZ7

6b\Y d ^Qb 1U\p `aY]VaQ2 SbVT_ `pcm aQXapU_S5 c_ `VaV^_b S iVbc_Z aQXapU5 [Q[ Y
XQݷ] YX ^VT_5 R\QT_`_\dh^_ cVapVcbp5 hc_ `_XS_\pVc S]Vbc_ SlhYcQ^Yp hYb\Q Sl`_\^pcm
`aYRQS\V^YV ^V[_c_a_T_ UadT_T_ hYb\Q7 >Q`aY]Va5 Vb\Y ]l f_cY] SlhVbcm YX hYb\Q
>99 1c_ Vbcm5 ^Q `pcY aQXapUQf5 YX 99>992 hYb\_ :<= 199:<=25 c_ S]Vbc_ nc_T_ ]_W^_
`aYRQSYcm hYb\_ BBA??7 6b\Y Rl d ^Qb Rl\ iVbc_Z aQXapU5 c_ `_\dhY\_bm Rl :99<??5
^_ `_b[_\m[d iVbc_T_ aQXapUQ ^Vc5 aVXd\mcQc `_\dhYcbp 99<??5 c_ Vbcm a_S^_ c_5 hc_
^dW^_7 ;Q[ \VT[_ U_TQUQcmbp5 ݷQTYhVb[_V[ݷ hYb\_ BBA?? `_\dhV^_ `dcݷ] SlhYcQ^Yp
^QiVT_ SlhYcQV]_T_ YX :99999D b c_h[Y XaV^Yp QaYe]VcY[Y ]l S]Vbc_ _`VaQgYY 𝑥− 𝑦
Sl`_\^pV] 𝑥 + (100000 − 𝑦) − 1000005 `aYhݷ] `_b\VU^VV SlhYcQ^YV `a_Ybf_UYc bQ]_
b_R_Z XQ bhݷc `VaV^_bQ S ^VbdjVbcSdojYZ iVbc_Z aQXapU7

FYca_bcm XUVbm S c_]5 hc_ `_\dhYcm YX hYb\Q 𝑦 hYb\_ 100000−𝑦 _[QXlSQVcbp ^V_WY6
UQ^^_ `a_bc_7 @VaV`YiV] SlaQWV^YV 100000− 𝑦 S SYUV 99999− 𝑦+17 @_b[_\m[d hYb\_
𝑦 `_ db\_SYp] XQUQhY ^V R_\VV hV] `pcYX^Qh^_V5 SlhYcQ^YV 99999 − 𝑦 S bc_\RY[ `a_6
YX_ZUݷc RVX VUY^_T_ XQZ]Q5 c_ Vbcm `_`a_bcd [QWUQp gYeaQ hYb\Q 𝑦 RdUVc XQ]V^V^Q
^Q gYead5 U_`_\^pojdo Vݷ U_ UVSpc[Y7 ?bcQ^Vcbp c_\m[_ `aYRQSYcm VUY^Yh[d5 Y UV\_
bUV\Q^_7 3 ^QiV] `aY]VaV gYeal 99:<= XQ]V^pocbp ^Q b__cSVcbcSdojYV Y] BBA?>5 XQ6
cV] `aYRQS\pVcbp VUY^YgQ Y `_\dhQVcbp ݷQTYhVb[_V[ݷ BBA??5 [_c_a_V ]l `aYRQS\p\Y
[ >995 S]Vbc_ c_T_ hc_Rl SlhYcQcm :<=7

>Q QaYe]_]VcaQf @Qb[Q\p SlhYcQ^YV Sl`_\^p\_bm ^Vb[_\m[_ fYcaVV7 B^QhQ\Q ^dW6
^_ Rl\_ ^QRaQcm UVSpcYh^_V U_`_\^V^YV d]V^miQV]_T_ 1hYb\_ 99999 − 𝑥5 U\p ^QiVT_
`aY]VaQ nc_ RdUVc BB=BB25 U\p hVT_ RQaQRQ^l b gYeaQ]Y aVXd\mcQcQ5 SYUY]lV hVaVX
b`VgYQ\m^lV _[_i[Y5 b_UVaWQ\Y `_ USV gYeal ‑ _b^_S^do Y U_`_\^pojdo U_ UV6
Spc[Y5 Q bQ]Q ]QiY^Q Rl\Q b^QRWV^Q `\Q^[_Z5 b `_]_jmo [_c_a_Z ݷV^dW^lZ^ݷ apU
gYea XQ[alSQ\Y5 hc_Rl _^ ^V _cS\V[Q\ _`VaQc_aQ7 ; ^QRaQ^^_]d UVSpcYh^_]d U_`_\6
^V^Yo `aYRQS\p\_bm SlhYcQV]_V5 S ^QiV] `aY]VaV 99:<=5 c_ Vbcm `_\dhQ\_bm hYb\_
99999−𝑥+𝑦7 ?U^Q[_ _`VaQc_a `a_U_\WQ\ b]_caVcm ^Q gYeal UVSpcYh^lf U_`_\^V^YZ5
TUV _c_RaQWQ\_bm 99999 − (99999 − 𝑥 + 𝑦)5 c_ Vbcm `a_bc_ 𝑥 − 𝑦7 5\p hYbV\ YX ^QiV6
T_ `aY]VaQ aVXd\mcQc_] `aYRQS\V^Yp bcQ\_ Rl hYb\_ BB?<<5 UVSpcYh^_V U_`_\^V^YV
[_c_a_T_ ‑ hYb\_ 99<?? ‑ `aVUbcQS\pVc b_R_Z SVa^lZ aVXd\mcQc _`VaQgYY 500− 1347

BVZhQb nc_c b`_b_R `aVUbcQS\pVcbp ^Q] hV]6c_ Sa_UV e_[dbQ5 \oR_`lc^_T_5 ^_ ^V
b\Yi[_] ^dW^_T_ S b_SaV]V^^lf aVQ\Ypf7 >_ S_c b SlhYb\V^YV] U_`_\^V^Yp5 caVRdo6
jY] `aYRQS\V^Yp VUY^Ygl5 ]l Vjݷ SbcaVcY]bp5 [_TUQ RdUV] _RbdWUQcm `aVUbcQS\V^YV
_caYgQcV\m^lf gV\lf hYbV\ S [_]`mocVaV7

CaYUgQcm \Vc b`dbcp X^Q]V^YclZ ^V]Vg[YZ ]QcV]QcY[ 4_ceaYU 3Y\m6
TV\m] <VZR^Yg `_bca_Y\ ]VfQ^YhVb[do ]QiY^d5 b`_b_R^do Sl`_\^pcm b\_6
WV^YV5 SlhYcQ^YV5 d]^_WV^YV Y UV\V^YV5 `aYhݷ] d]^_WV^YV Y UV\V^YV Sl6
`_\^p\Ybm ^Q nc_Z ]QiY^V `aY]Va^_ cQ[5 [Q[ ]l Sl`_\^pV] d]^_WV^YV Y
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UV\V^YV S bc_\RY[ ‑ d]^_WV^YV `a_YXS_UYcbp [Q[ `_b\VU_SQcV\m^_bcm b\_6
WV^YZ5 Q UV\V^YV ‑ [Q[ `_b\VU_SQcV\m^_bcm SlhYcQ^YZ7 3 ^V[_c_alf Ybc_h6
^Y[Qf ]_W^_ SbcaVcYcm dcSVaWUV^YV5 hc_ ]QiY^Q p[_Rl d]V\Q SlhYb\pcm
[SQUaQc^lV Y [dRYhVb[YV [_a^YD ^Q bQ]_] UV\V nc_ ^V cQ[5 `a_bc_ SlhYb\Ycm
[_aV^m5 Y]Vp dbca_ZbcS_ U\p d]^_WV^Yp5 YXapU^_ `a_jV5 hV] RVX cQ[_S_T_7

9bc_aYp ]VfQ^YhVb[Yf QaYe]_]Vca_S `a_U_\WQ\Qbm U_bcQc_h^_ U_\T_ Y
XQ[_^hY\Qbm dWV S_ Sc_a_Z `_\_SY^V aa bc_\VcYp5 [_TUQ ]VfQ^YhVb[YV bhݷc6
^lV dbca_ZbcSQ Rl\Y SlcVb^V^l n\V[ca_^^l]Y [Q\m[d\pc_aQ]Y7 5\p ^QiV6
T_ Ybc_aYhVb[_T_ n[b[dabQ SQW^_ _U^_ _RjVV bS_ZbcS_ QaYe]_]Vca_SC _^Y
^V ]_T\Y RVX dhQbcYp hV\_SV[Q `a_S_UYcm aQbhݷcl5 b_bc_pjYV YX R_\VV hV]
_U^_T_ UVZbcSYpD ]VWUd cV] aViV^YV UQWV baQS^YcV\m^_ `a_bclf XQUQh caV6
RdVc Sl`_\^V^Yp U_\TYf `_b\VU_SQcV\m^_bcVZ QaYe]VcYhVb[Yf UVZbcSYZ7 AQ6
Xd]VVcbp5 QaYe]_]Vcal _R\VThQ\Y cadU aQbhݷchY[_S5 ^_ b_faQ^p\Qbm ^V_Rf_6
UY]_bcm Sl`YblSQcm ^Q Rd]QTV `a_]VWdc_h^lV aVXd\mcQcl Y ^QRYaQcm Yf
Sadh^do b `_]_jmo b5ݷ\_] alhQT_S5 S R_\VV `_XU^Yf SQaYQ^cQf ‑ b `_]_6
jmo [^_`_[7

1^T\YZb[YZ ]QcV]QcY[ HQa\mX 2VRRYUW 1:@B;‑:A@:2 _RaQcY\ S^Y]Q^YV;

^Q c_5 hc_ cadU aQbhݷchY[_S ]_WVc Rlcm QSc_]QcYXYa_SQ^ `_\^_bcmoD S :A;;
T_Ud _^ `aVU\_WY\ `a_V[c R_\VV b\_W^_T_ dbca_ZbcSQ5 YXSVbc^_T_ [Q[ aQX6
^_bc^Qp ]QiY^Q 7 NcQ ]QiY^Q U_\W^Q Rl\Q Y^cVa`_\Ya_SQcm `_\Y^_]l
]Vc_U_] [_^Vh^lf aQX^_bcVZ5 hc_ `_XS_\Y\_ Rl QSc_]QcYXYa_SQcm `_bca_V6
^YV cQR\Yg aQX^__RaQX^lf ed^[gYZ7 8QadhYSiYbm `_UUVaW[_Z Q^T\YZb[_T_
`aQSYcV\mbcSQ5 S :A;< T_Ud 2VRRYUW ^QhQ\ aQR_cd ^QU ]QiY^_Z5 ^_ cVf^Y6
hVb[YV b\_W^_bcY5 b [_c_al]Y _^ bc_\[^d\bp5 ^Vb[_\m[_ `aVSlbY\Y VT_ _WY6
UQ^Yp7 9bc_aYo nc_T_ `a_V[cQ aQX^lV Ybc_h^Y[Y YX\QTQoc `_6aQX^_]d5 ^_
SbV bf_Upcbp ^Q c_]5 hc_ _RjQp bd]]Q `aQSYcV\mbcSV^^lf bdRbYUYZ b_bcQSY6
\Q _Ta_]^do `_ cV] SaV]V^Q] bd]]d S :@999 ed^c_S bcVa\Y^T_SD ^V[_c_alV
QSc_al U_RQS\poc5 hc_ Q^Q\_TYh^do bd]]d 2VRRYUW `_caQcY\ Y YX bS_VT_
b_bc_p^Yp7 EQ[c b_bc_Yc S c_]5 hc_ aQR_cQojdo ]QiY^d 2VRRYUW cQ[ Y ^V
`_bca_Y\5 `aYhݷ] S f_UV `a_V[cQ5 XQcp^dSiVT_bp `_hcY ^Q USQ UVbpcY\VcYp5
_^ bQ] _f\QUV\ [ bS_VZ XQcVV5 XQ[\ohYS5 hc_ ]Vc_U [_^Vh^lf aQX^_bcVZ ‑ nc_
\Yim _U^Q 1`dbcm Y SQW^Qp2 YX _Ta_]^_T_ ]^_WVbcSQ aQbhݷc^lf XQUQhD b\VUd6
ojQp XQUd]Q^^Qp YX_RaVcQcV\V] ]QiY^Q U_\W^Q Rl\Q bcQcm d^YSVabQ\m^_Z5
c_ Vbcm ^QbcaQYSQcmbp ^Q aViV^YV `a_YXS_\m^_Z XQUQhY7

3 :A=; T_Ud5 cQ[ Y ^V `_\dhYS ^Y[Q[_T_ aQR_cQojVT_ dbca_ZbcSQ5 Q^T\YZ6
b[_V `aQSYcV\mbcS_ _c[QXQ\_bm _c UQ\m^VZiVT_ eY^Q^bYa_SQ^Yp UVpcV\m^_6
bcY 2VRRYUWQ7 ?b^_SlSQpbm ^Q `aY^gY`Qf5 `aVU\_WV^^lf 2VRRYUWV]5 iSVU
4V_aT Idcg S :A=< T_Ud XQSVaiY\ `_bca_V^YV aQR_cQojVZ aQX^_bc^_Z ]Q6
iY^l5 Q S `_b\VUdojYV T_Ul `_bca_Y\ Vjݷ ^Vb[_\m[_ n[XV]`\pa_S5 _UY^ YX
[_c_alf `a_UQ\ RaYcQ^b[_]d `aQSYcV\mbcSd5 UadT_Z ‑ `aQSYcV\mbcSd B_VUY6
lf^^ݷ^ IcQc_S7 3 [_^gV aa SV[Q USQ n[XV]`\paQ aQX^_bc^_Z ]QiY^l 2VRRY6

;>Q bQ]_] UV\V YXSVbc^_ R_\VV aQ^VV _`YbQ^YV aQX^_bc^_Z ]QiY^l ‑ S [^YTV ^V]Vg[_T_
Y^WV^VaQ 9_TQ^^Q e_^ =o\\VaQ5 YXUQ^^_Z S :@AA T_Ud7 9b`_\mX_SQ\ \Y 2VRRYUW YUVY YX
nc_Z [^YTY5 U_bc_SVa^_ ^V YXSVbc^_7
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UWQ Rl\Y `_bca_V^l ^Q _b^_SV VT_ _aYTY^Q\m^lf hVacVWVZ5 _U^Q U\p ]dXVp
^Qd[Y S <_^U_^V5 UadTQp ‑ U\p ]dXVp Ybc_aYY [_]`mocVa_S S ;Q\Ye_a^YYD
cQ[Y] _RaQX_] Rl\_ ^QT\pU^_ `_[QXQ^_5 hc_ aQX^_bc^Qp ]QiY^Q 2VRRYUWQ
]_T\Q Rl aQR_cQcm5 Vb\Y Rl Vݷ YXT_c_S\V^YV Rl\_ XQSVaiV^_7

3`a_hV]5 S Ybc_aYhVb[_] `\Q^V _[QXlSQVcbp Y^cVaVb^VV ^V aQX^_bc^Qp ]Q6
iY^Q5 Q XQUd]Q^^Qp 2VRRYUWV] d^YSVabQ\m^Qp SlhYb\YcV\m^Qp ]QiY^Q5 [_6
c_ado _^ ^QXlSQ\ Q^Q\YcYhVb[_Z 7 B\_W^_bcm nc_Z ]QiY^l Rl\Q cQ[_SQ5
hc_ UQWV Sl`_\^Ycm Vݷ hVacVWY 2VRRYUWd ^V dUQ\_bmD XQUd]Q^^_V dbca_Z6
bcS_ `aVS_bf_UY\_ S_X]_W^_bcY cVf^Y[Y c_T_ SaV]V^Y5 UQ Y VT_ b_RbcSV^^lV
S_X]_W^_bcY c_WV7 CQ[ Y\Y Y^QhV5 Y]V^^_ S aQR_cQf 2VRRYUWQ5 `_bSpjݷ^^lf
Q^Q\YcYhVb[_Z ]QiY^V5 S_6`VaSlf5 S_X^Y[\Q YUVp `a_TaQ]]^_T_ d`aQS\V^Yp5
c_ Vbcm Sl`_\^V^Yp UVZbcSYZ5 `aVU`YbQ^^lf `a_TaQ]]_ZD Y5 S_6Sc_alf5 `_6
pSY\Ybm UVZbcSYp5 ^V Y]VojYV `ap]_T_ _c^_iV^Yp [ QaYe]VcY[VC `VaV^_b
UQ^^lf 1`a_]VWdc_h^lf aVXd\mcQc_S2 YX _U^_T_ dbca_ZbcSQ faQ^V^Yp S Uad6
T_V Y Sl`_\^V^YV cVf Y\Y Y^lf UVZbcSYZ S XQSYbY]_bcY _c aVXd\mcQc_S Q^Q6
\YXQ 1^Q`aY]Va5 baQS^V^Yp2 UQ^^lf7

3 c_] WV T_Ud5 [_TUQ RaYcQ^b[_V `aQSYcV\mbcS_ `aV[aQcY\_ eY^Q^bYa_SQ6
^YV `a_V[cQ aQX^_bc^_Z ]QiY^l5 2VRRYUW `a_hYcQ\ S d^YSVabYcVcV CdaY^Q
\V[gYo5 `_bSpjݷ^^do S _b^_S^_] Q^Q\YcYhVb[_Z ]QiY^VD YcQ\mp^b[YZ ]QcV6
]QcY[ Y Y^WV^Va EVUVaY[ <dYUWY =V^QRaVQ _`dR\Y[_SQ\ ^Q eaQ^gdXb[_]
pXl[V< [_^b`V[c nc_Z \V[gYY7 @_ `a_bmRV 2VRRYUWQ \VUY 1STdbcQ 1UQ <QS6
\VZb= `VaVSV\Q nc_c [_^b`V[c ^Q Q^T\YZb[YZ5 b^QRUYS bS_Z `VaVS_U aQXSVa^d6
cl]Y [_]]V^cQaYp]Y5 X^QhYcV\m^_ `aVSliQojY]Y `_ aQX]Vad bQ]d bcQcmo7
3 _U^_] YX aQXUV\_S ncYf [_]]V^cQaYVS `aYS_UYcbp `_\^lZ ^QR_a [_]Q^U
U\p SlhYb\V^Yp hYbV\ 2Va^d\\Y ^Q Q^Q\YcYhVb[_Z ]QiY^VD nc_c ^QR_a [_6
]Q^U bhYcQVcbp `VaS_Z S Ybc_aYY [_]`mocVa^_Z `a_TaQ]]_Z5 Q bQ]d 1Ud <QS6
\VZb hQbc_ ^QXlSQoc `VaSl] `a_TaQ]]Ybc_]7 <oR_`lc^_5 hc_ 1UQ <QS\VZb5
aQX]li\pp ^QU S_X]_W^_bcp]Y Q^Q\YcYhVb[_Z ]QiY^l5 b]_T\Q dWV c_TUQ
XQT\p^dcm S RdUdjVV [_]`mocVa_SD `_]Y]_ `a_hVT_5 Vݷ [_]]V^cQaYY b_UVa6
WQ\Y b\VUdojYZ eaQT]V^cC Bdcmݷ Y `aVU^QX^QhV^YV ]QiY^l YX]V^pcbp
_c c_T_5 [Q[do Y^e_a]QgYo ]l S ^Vݷ S\_WY]7 =QiY^Q b]_WVc `YbQcm
]dXl[d5 aYb_SQcm [QacY^l Y `_[QWVc ^Qd[V cQ[YV `dcY5 [_c_alV ]l ^Y6
[_TUQ Y ^YTUV ^V SYUV\Y7ݷ @_ bdcY 1UQ <QS\VZb XQ]VcY\Q5 hc_ XQUd]Q^^Qp
2VRRYUWV] ]QiY^Q ]_WVc aQbb]QcaYSQcmbp [Q[ Y^bcad]V^c U\p _RaQR_c[Y
Y^e_a]QgYY S iYa_[_] b]lb\V5 c_TUQ [Q[ aViV^YV aQbhݷc^lf ]QcV]QcYhV6
b[Yf XQUQh `aVUbcQS\pVc b_R_Z \Yim hQbc^lZ b\dhQZ cQ[_Z _RaQR_c[Y7

<=V^QRaVQ U_bcQc_h^_ ]^_T_ bS_Yf aQR_c `dR\Y[_SQ\ Y]V^^_ ^Q eaQ^gdXb[_]5 [_c_alZ
S cV SaV]V^Q Rl\ R_\VV `_`d\paV^ S [QhVbcSV ]VWUd^Qa_U^_T_5 ^VWV\Y Q^T\YZb[YZ7

=1UQ <QS\VZb Rl\Q VUY^bcSV^^l] XQ[_^^l] aVRݷ^[_] `_ncQ 2QZa_^Q5 ^_ _cVg SYUV\
bS_o U_hm SbVT_ _UY^ aQX S WYX^Y5 hVaVX ]Vbpg `_b\V Vݷ a_WUV^Yp7 B_T\Qb^_ ^QYR_\VV `aQS6
U_`_U_R^_Z SVabYY5 bS_ݷ `aYbcaQbcYV [ ]QcV]QcY[V 1UQ `VaV^p\Q _c bS_VZ ]QcVaY5 1^^l
9XQRV\\l 2QZa_^7 3 hYb\_ X^Q[_]lf 1Ul <QS\VZb Sf_UY\Y5 [a_]V HQa\mXQ 2VRRYUWQ5
cQ[YV X^Q]V^Yc_bcY5 [Q[ =QZ[\ EQaQUVZ Y HQa\mX 5Y[[V^b5 Q Vݷ ^QbcQS^YgVZ S o^_bcY
Rl\Q X^Q]V^YcQp WV^jY^Q6dhݷ^lZ =naY B_]VaSY\\m7
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6b\Y aQR_cQojQp aQX^_bc^Qp ]QiY^Q5 [Q[ dWV d`_]Y^Q\_bm SliV5 Sbݷ
WV Rl\Q `_bca_V^Q S bVaVUY^V aRa SV[Q5 f_cp Y ^V 2VRRYUWV]5 c_ YUVp `a_6
TaQ]]YadV]_Z SlhYb\YcV\m^_Z ]QiY^l _`VaVUY\Q da_SV^m cVf^Y[Y `_hcY
^Q bc_ \VcC `VaSlV aQR_cQojYV SlhYb\YcV\m^lV ]QiY^l5 d`aQS\pV]lV `a_6
TaQ]]^_5 `_pSY\Ybm \Yim S_ Sc_a_Z hVcSVacY aa SV[Q7 3 ^Qbc_pjVV SaV6
]p bhYcQVcbp5 hc_ fa_^_\_TYhVb[Y `VaS_Z `a_TaQ]]YadV]_Z SlhYb\YcV\m^_Z
]QiY^_Z Rl\Q c:5 `_bca_V^^Qp ;_^aQU_] GdXV S 4Va]Q^YY S :B<A T_UdD ]Q6
iY^Q Rl\Q `_\^_bcmo ]VfQ^YhVb[_Z5 n\V[caYhVbcS_ Yb`_\mX_SQ\_bm c_\m[_ S
]_c_aV5 `aYS_UYSiV] ]VfQ^YX]l S USYWV^YV7 c: Yb`_\mX_SQ\Q S aQR_cV US_6
Yh^do \_TY[d5 `aYhݷ] n\V]V^cl5 SlhYb\pSiYV \_TYhVb[YV ed^[gYY5 cQ[YV
[Q[ [_^ko^[gYp5 UYXko^[gYp Y c7 `75 Rl\Y aVQ\YX_SQ^l S SYUV ^QR_a_S YX
]VcQ\\YhVb[Yf `\QbcY^5 b^QRWݷ^^lf fYcal]Y SlaVXQ]Y7 8QY^cVaVb_SQ^^_]d
hYcQcV\o ]l ]_WV] `_aV[_]V^U_SQcm ^QZcY S 9^cVa^VcV SYUV_5 UV]_^bcaY6
adojVV ncY n\V]V^cl ^Q dSV\YhV^^_Z ]_UV\YC S`VhQc\V^YV5 `a_YXS_UY]_V Yf
aQR_c_Z5 RVXdb\_S^_ bc_Yc `_caQhV^^_T_ SaV]V^Y7

=QiY^Q c: aQR_cQ\Q ^V b\Yi[_] ^QUݷW^_5 ]VfQ^YX]l hQbc_ XQVUQ\Y5 Yb6
[QWQp `_\dhQV]lZ aVXd\mcQc5 cQ[ hc_ `aQ[cYhVb[_Z `_\mXl _c nc_Z ]QiY^l
`_\dhYcm ^V dUQ\_bm5 ^_ XQ ^VZ T_U_] `_XWV `_b\VU_SQ\Q c;5 Yb`_\mX_SQSiQp
cd WV ]VfQ^Y[d U\p faQ^V^Yp Y^e_a]QgYY 25ݷQ]pcY`ݷ1 ^_ _bdjVbcS\pSiQp
SlhYb\YcV\m^lV _`VaQgYY b `_]_jmo n\V[ca_]QT^Yc^lf aV\V7 ?RV ]QiY6
^l Sl`_\^p\Y Y^bcad[gYY5 `_\dhQV]lV b `Vae_\V^clD `VaV]QclSQcm \V^cd
^QXQU _^Y ^V d]V\Y5 hc_ bY\m^_ bdWQ\_ Yf S_X]_W^_bcY5 ^V `_XS_\pp _a6
TQ^YX_SQcm `_Sc_aV^Yp dhQbc[_S `a_TaQ]]l5 c_ Vbcm gY[\l7 @_XWV5 S :B=:
T_Ud5 GdXV `_bca_Y\ ]QiY^d c<5 Yb`_\mX_SQSido c_\m[_ aV\V Y faQ^YSido
`a_TaQ]]d ^Q `\QbcY[_S_Z `Vae_\V^cVD `_ ^V[_c_al] UQ^^l]5 U\p nc_T_ Yb6
`_\mX_SQ\Qbm _Rl[^_SV^^Qp [Y^_`\ݷ^[Q ‑ RaQ[_SQ^^lV UdR\Y Y `a_hYV _cf_6
Ul UVpcV\m^_bcY [Y^_bcdUYZ7 NcQ ]QiY^Q `_XS_\p\Q _aTQ^YX_SlSQcm gY[\l5
^_ ^V Y]V\Q Y^bcad[gYY U\p db\_S^_T_ `VaVf_UQ5 hc_ cQ[WV ^Vb[_\m[_ _TaQ6
^YhYSQ\_ Vݷ S_X]_W^_bcY7 c< aQXaQRQclSQ\Qbm S [QhVbcSV bV[aVc^_T_ `aQSY6
cV\mbcSV^^_T_ `a_V[cQD GdXV _RaQcY\bp [ `aQSYcV\mbcSd XQ U_`_\^YcV\m^l]
eY^Q^bYa_SQ^YV] b gV\mo XQ]V^l aV\V ^Q n\V[ca_^^lV bfV]l5 ^_ S nc_] V]d
Rl\_ _c[QXQ^_7 @_b\VU^pp ]QiY^Q S nc_] apUd5 c=5 `_ bS_Y] `aY^gY`Q] Rl\Q
`_f_WQ ^Q c<5 ^_ dWV ^Q[_^Vg `_XS_\p\Q _aTQ^YX_SQcm SVcS\V^YV7 @_bca_Z[Q
c= Rl\Q XQSVaiV^Q S :B== T_Ud5 Y YX SbVf ]QiY^ ;_^aQUQ GdXV c_\m[_ _^Q
dgV\V\Q5 _bcQ\m^lV Rl\Y d^Yhc_WV^l `aY R_]RQaUYa_S[V 2Va\Y^Q QSYQgYVZ
b_oX^Y[_S7

5_\T_V SaV]p _ aQR_cQf GdXV ^V Rl\_ YXSVbc^_ XQ `aVUV\Q]Y 4Va]Q^YY7
=VWUd cV] ^Q _[aVbc^_bcY 3c_a_Z ]Ya_S_Z S_Z^l `aYiݷ\bp `_ _RV bc_a_^l
_[VQ^Q ^Qbc_pjYZ Rd] b_XUQ^Yp SlhYb\YcV\m^lf dbca_ZbcS5 [Q[ n\V[ca_]V6
fQ^YhVb[Yf 1S c_] hYb\V _b^_SQ^^lf ^Q aV\V25 cQ[ Y n\V[ca_^^lf5 _b^_SQ^6
^lf ^Q n\V[ca_^^_6SQ[dd]^lf \Q]`Qf7

AQUY_\Q]`Q 1b]7 aYb7 :7:2 `aVUbcQS\pVc b_R_Z n\V[ca_^^lZ `aYR_a5 Sl`_\^V^^lZ S
SYUV XQ`Qp^^_Z bcV[\p^^_Z [_\Rl b n\V[ca_UQ]Y5 YX [_c_a_Z _c[QhQ^ S_XUdf7 3 `a_6
bcVZiVZ aQUY_\Q]`V ‑ UY_UV ‑ `aVUdb]_caV^l USQ aQR_hYf n\V[ca_UQ 1Q^_U Y [Qc_U25
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AYb7 :7:7 AQUY_\Q]`Q 1US_Z^_Z caY_U2 S UVZbcSYY>1b\VSQ2D bfV]Q caYTTVaQ ^Q
USdf caY_UQf 1b`aQSQ2

Q cQ[WV b`YaQ\m5 aQX_TaVSQojQp [Qc_U U_ cV]`VaQcda5 `aY [_c_alf ^QhY^QVcbp cVa6
]_n\V[ca_^^Qp n]YbbYp5 [_TUQ _caYgQcV\m^_ XQapWV^^lV n\V[ca_^l `_[YUQoc [Qc_U Y
b_XUQoc S `a_bcaQ^bcSV \Q]`l bS_V_RaQX^_V n\V[ca_^^_V _R\Q[_D `_U UVZbcSYV] aQX6
^_bcY `_cV^gYQ\_S n\V[ca_^l `aYcpTYSQocbp [ Q^_Ud Y `_T\_jQocbp Y]7 3 _RaQc^_]
^Q`aQS\V^YY XQapU `VaVUQSQcm ^V[_]dC Q^_U5 _bcQSQpbm f_\_U^l]5 n]YbbYY n\V[ca_^_S
^V `a_YXS_UYc5 Q XQapWV^^lf Y_^_S S [_\RV ^Vc5 `_c_]d hc_ cQ] SQ[dd]7 CQ[Y] _RaQX_]5
hVaVX UY_U c_[ ]_WVc YUcY c_\m[_ S _U^_] ^Q`aQS\V^YYD `_b[_\m[d XQapU n\V[ca_^Q
bhYcQVcbp _caYgQcV\m^l]5 S cVa]Y^Qf n\V[ca_UY^Q]Y[Y `VaV]VjV^YV n\V[caYhVb[_T_
XQapUQ `a_Ybf_UYc ^QSbcaVhd n\V[ca_^Q]5 c_ Vbcm _c Q^_UQ [ [Qc_Ud7 6b\Y YX]V^Ycm
`_\pa^_bcm S[\ohV^Yp UY_UQ S gV`m5 c_ n\V[ca_^l5 `_[Y^dS aQX_TaVclZ n\V[ca_U5 cdc
WV RdUdc `aYcpTYSQcmbp [ ^V]d _RaQc^_ `_U UVZbcSYV] `_\_WYcV\m^_T_ `_cV^gYQ\Q5 Q
U_ Sc_a_T_ n\V[ca_UQ 1Q^_UQ5 bcQSiVT_ [Qc_U_] S aVXd\mcQcV `VaV`_\ob_S[Y2 hQbcYgl
U_\VcQcm ^V RdUdc5 _ccQ\[YSQpbm _c ^VT_ YX6XQ ^Q\YhYp ^Q [ݷ^ _caYgQcV\m^_T_ `_cV^6
gYQ\Q7

5_RQSYS Vjݷ _UY^ n\V[ca_U ‑ cQ[ ^QXlSQV]do bVc[d ‑ ]l `_\dhY] ^_SlZ cY`
aQUY_\Q]`l5 ^QXlSQV]lZ caY_U_]7 BVc[Q dbcQ^QS\YSQVcbp S^dcaY [_\Rl ^Q `dcY n\V[6
ca_^_S5 \VcpjYf _c [Qc_UQ [ Q^_Ud7 @aY `_UQhV ^Q bVc[d _caYgQcV\m^_T_ `_cV^gYQ\Q
_^Q ^QhY^QVc _ccQ\[YSQcm n\V[ca_^l5 ^V `_XS_\pp Y] U_bcYhm Q^_UQD Vb\Y `_UQcm ^Q
bVc[d ]_Ud\Ya_SQ^^lZ bYT^Q\5 ^Q`aY]Va5 `_\dhV^^lZ b ]Y[a_e_^Q5 c_[5 `a_f_UpjYZ
hVaVX caY_U5 RdUVc `_Sc_apcm YX]V^V^Yp `_cV^gYQ\Q ^Q bVc[V5 ^_ `aY nc_] ]_WVc Rlcm
T_aQXU_ bY\m^VV7 9X^QhQ\m^_ caY_Ul [Q[ aQX Y `aVU^QX^QhQ\Ybm U\p dbY\V^Yp bYT^Q\Q7

3XpS USQ caY_UQ Y b_VUY^YS Q^_U [QWU_T_ YX ^Yf b bVc[_Z UadT_T_5 ]l `_\dhY]
dbca_ZbcS_5 ^QXlSQV]_V caYTTVa_]7 ?^_ ]_WVc ^Qf_UYcmbp S _U^_] YX USdf dbc_ZhYSlf
b_bc_p^YZC hVaVX _UY^ YX USdf caY_U_S YUݷc c_[ 1T_S_apc5 hc_ _^ _c[alc25 R\QT_UQap
nc_]d ^Q bVc[V Sc_a_T_ caY_UQ Y]VVcbp `_cV^gYQ\5 ^V `_XS_\pojYZ c_[d YUcY hVaVX
Sc_a_Z caY_U 1caY_U XQ[alc27 ;aQc[_SaV]V^^_ `_UQS _caYgQcV\m^lZ `_cV^gYQ\ ^Q bVc6

>E_c_ b bQZcQ 3Y[Y`VUYYD _aYTY^Q\ ]_WVc Rlcm XQTadWV^ b_ bcaQ^Ygl
8DD@CC885>7G9;9@54917?B78G9;98O9<5CME2E<DDB9?45h41B2992117:@77 9b`_\mXdV]lV XUVbm
Y UQ\VV YX_RaQWV^Yp b bQZc_S e_^UQ `9;9=5491 aQXaViV^l [ aQb`a_bcaQ^V^Yo `_U
aQX\Yh^l]Y SQaYQ^cQ]Y \YgV^XYZ LB51D9F5 L?==?>CD `_Ua_R^do Y^e_a]QgYo5 Q cQ[WV
_aYTY^Q\l YX_RaQWV^YZ S bdjVbcSV^^_ \dhiV] [QhVbcSV ]_W^_ `_\dhYcm ^Q b__cSVcbcSd6
ojYf SVR6bcaQ^YgQf7 3 UQ\m^VZiV] ]l _`db[QV] `_Ua_R^_V XQ]VhQ^YV5 _TaQ^YhYSQpbm
c_\m[_ bbl\[_Z ^Q SVR6bcaQ^Ygl5 b_UVaWQjYV _aYTY^Q\m^_V YX_RaQWV^YV7



>; @aVUSQaYcV\m^lV bSVUV^Yp

[d _c[alc_T_ caY_UQ5 ]l cV] bQ]l] `aV[aQcY] c_[ hVaVX ^VT_5 S aVXd\mcQcV Sc_a_Z
caY_U _c[a_Vcbp Y XQ[a_Vc `VaSlZD Y^QhV T_S_ap5 caY_Ul `_]V^pocbp a_\p]Y Y caYT6
TVa `VaVZUݷc S `a_cYS_`_\_W^_V dbc_ZhYS_V b_bc_p^YV7 CaYTTVa ]_W^_ Yb`_\mX_SQcm5
^Q`aY]Va5 U\p faQ^V^Yp _U^_T_ RYcQ Y^e_a]QgYY7 5adTYV bfV]l b_VUY^V^Yp caY_U_S
`_XS_\poc `_bca_Ycm \_TYhVb[YV SV^cY\Y5 aVQ\YXdojYV [_^ko^[gYo5 UYXko^[gYo Y
_caYgQ^YV7 3bݷ nc_ `_XS_\pVc Yb`_\mX_SQcm aQUY_\Q]`l U\p `_bca_V^Yp n\V[ca_^^_T_
SlhYb\YcV\m^_T_ dbca_ZbcSQ7

8Q bhݷc _cbdcbcSYp ]VfQ^YhVb[Yf UVcQ\VZ ]QiY^l ^Q n\V[ca_^^_6SQ[d6
d]^lf \Q]`Qf aQR_cQ\Y T_aQXU_ RlbcaVV5 ^_ bQ]Y aQUY_\Q]`l ‑ `aVU]Vc
U_bcQc_h^_ ^V^QUݷW^lZC [_\RQ ]_WVc `_cVapcm TVa]VcYh^_bcm5 b`YaQ\m5 ^Q6
TaVSQojQp [Qc_U5 b_ SaV]V^V] `VaVT_aYc7 ?U^Q YX `VaSlf `a_TaQ]]YadV]lf
N3= ‑ NWRJL ‑ b_UVaWQ\Q :A 999 \Q]`5 Q aQR_cQcm ]QiY^Q ]_T\Q c_\m[_
`aY db\_SYY5 hc_ SbV \Q]`l Yb`aQS^l7 >Vb]_cap ^Q RVb`aVgVUV^c^lV ]Val5
`aY^pclV U\p `_SliV^Yp ^QUݷW^_bcY5 ]QiY^d `aYf_UY\_bm `_bc_p^^_ aV6
]_^cYa_SQcm7

B_XUQ\Y NWRJL Q]VaY[Q^b[YZ dhݷ^lZ 5W_^ =_di\Y Y VT_ dhV^Y[ 5W7 N[[VacD aQ6
R_cl Rl\Y ^QhQcl S_ SaV]p 3c_a_Z ]Ya_S_Z S_Z^l Y eY^Q^bYa_SQ\Ybm S_V^^l]Y5 ^_5
[ bhQbcmo U\p b_XUQcV\VZ ]QiY^l5 XQSVaiYcm Vݷ U_ [_^gQ S_Z^l _^Y ^V db`V\Y5 cQ[
hc_ `a_V[c dUQ\_bm aQbbV[aVcYcm7 @Y_^VaQ] \Q]`_S_T_ [_]`mocVa_bca_V^Yp YX 3V\Y[_6
RaYcQ^YY `_SVX\_ ]V^miVC `_bca_V^^lV S _RbcQ^_S[V bca_WQZiVZ bV[aVc^_bcY ]QiY^l
L?<?CCEC V1B; R Y L?<?CCEC V1B; RR `_b\V XQSVaiV^Yp S_Z^l `_ \Yh^_]d `aY[QXd HVahY\6
\p? Rl\Y d^Yhc_WV^l5 Q Yf b_XUQcV\m C_]]Y E\Qdnab5 `_SY^dpbm Sbݷ c_]d WV `aY[QXd5
Rl\ Sl^dWUV^ b_RbcSV^^_adh^_ bWVhm Sbo [_^bcad[c_ab[do U_[d]V^cQgYo5 hc_ bUV\Q6
\_ S_bb_XUQ^YV ]QiY^ ^VS_X]_W^l]7 IYa_[_Z `dR\Y[V bcQ\_ YXSVbc^_ _R nc_] `a_V[cV
\Yim caYUgQcm \Vc b`dbcp5 Q VT_ dhQbc^Y[Y \YiY\Ybm XQb\dWV^^_T_ `aYX^Q^Yp Y Rl6
\Y eQ[cYhVb[Y _c\dhV^l _c ]Ya_S_T_ aQXSYcYp SlhYb\YcV\m^_Z cVf^Y[Y7 5_bcYWV^Yp
b_XUQcV\VZ L?<?CCEC [ ]_]V^cd aQbbV[aVhYSQ^Yp `a_V[cQ `aVUbcQS\p\Y aQXSV hc_ Ybc_6
aYhVb[YZ Y^cVaVb5 [ c_]d WV R_\miQp Yf hQbcm Rl\Q dcaQhV^Q `aY d^Yhc_WV^YY ]QiY^
Y U_[d]V^cQgYY7

HQbc_ ]_W^_ SbcaVcYcm dcSVaWUV^YV5 hc_ ]QiY^l L?<?CCEC `aVU^QX^QhQ\Ybm U\p
UViYea_S[Y b__RjV^YZ5 XQiYea_SQ^^lf ^V]Vg[_Z n\V[ca_]VfQ^YhVb[_Z iYea_SQ\m6
^_Z ]QiY^_Z N>97=15 Q S `a_V[cV dhQbcS_SQ\ 1Y VUSQ \Y ^V ad[_S_UY\ Y]2 X^Q]V^YclZ
]QcV]QcY[5 _UY^ YX _b^_S_`_\_W^Y[_S cV_aYY Q\T_aYc]_S 1\Q^ CmoaY^T7 Nc_ ^V cQ[D
^Y[Q[_T_ dhQbcYp S `a_V[cV L?<?CCEC CmoaY^T ^V `aY^Y]Q\5 Q ]QiY^Q5 `_bca_V^^Qp b
VT_ ^V`_baVUbcSV^^l] dhQbcYV] Y UVZbcSYcV\m^_ `aVU^QX^QhQSiQpbp U\p SX\_]Q [_U_S
5ݷN^YT]lݷ ^QXlSQ\Qbm K?=255 Rl\Q hYbc_ n\V[ca_]VfQ^YhVb[_Z Y5 bca_T_ T_S_ap5 ^V
pS\p\Qbm [_]`mocVa_]5 [Q[ Y bQ]Q 7ݷN^YT]Qݷ =QiY^l C_]]Y E\QdnabQ `aVU^QX^Q6
hQ\Ybm U\p SX\_]Q iYea_TaQ]]5 b_bcQS\V^^lf b `_]_jmo ]QiY^l U?B5>J \c5 iYea
[_c_a_Z Rl\ T_aQXU_ R_\VV bc_V[ [ SX\_]d5 ^VWV\Y iYea 5ݷN^YT]lݷ Y ^V `_UUQSQ\bp
n\V[ca_]VfQ^YhVb[Y] ]Vc_UQ]7

?BdjVbcSdVc SVabYp5 hc_ gV\mo HVahY\\p Rl\_ ^V U_`dbcYcm _T\Qb[Y c_T_ eQ[cQ5 hc_ _
]Qbb_Slf R_]RQaUYa_S[Qf T_a_UQ ;_SV^caY V]d Rl\_ YXSVbc^_ XQaQ^VV YX `VaVfSQhV^^lf
iYea_TaQ]]5 ^_ _^ ^YhVT_ `_ nc_]d `_S_Ud ^V `aVU`aY^p\5 hc_Rl ^V SlUQcm S_X]_W^_6
bcVZ 2aYcQ^YY `_ Sb[alcYo ^V]Vg[Yf iYea_SD S`a_hV]5 ]^V^Yp Ybc_aY[_S ^Q nc_c bhݷc
aQbf_Upcbp7 2_\VV c_T_5 SVabYo _ b_X^QcV\m^_] `aY^VbV^YY ;_SV^caY S WVacSd _`a_SVaTQVc
apU bSYUVcV\mbcS ^V`_baVUbcSV^^lf dhQbc^Y[_S b_RlcYZ c_T_ SaV]V^Y7 3_`a_b5 XQhV] Rl\_
`_b\V XQSVaiV^Yp S_Z^l d^Yhc_WQcm cVf^Y[d5 Yb`_\mX_SQSidobp U\p Sb[alcYp iYea_S5
_bcQݷcbp _c[alcl]7
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3`a_hV]5 C_]]Y E\Qdnabd UVZbcSYcV\m^_ U_SV\_bm ^V[_c_a_V SaV]p aQR_cQcm `_U
ad[_S_UbcS_] CmoaY^TQ S _U^_] YX RaYcQ^b[Yf [aY`c_Q^Q\YcYhVb[Yf `a_V[c_S5 Y
Y]V^^_ CmoaY^T `_aV[_]V^U_SQ\ [Q^UYUQcdad E\QdnabQ U\p `a_V[cQ5 bSpXQ^^_T_ b
U?B5>J \c7

3lhYb\YcV\m^lV ]QiY^l5 `_bca_V^^lV ^Q aQUY_\Q]`Qf5 `aY^pc_ ^QXl6
SQcm N3= `VaS_T_ `_[_\V^Yp D b\VUdVc _RaQcYcm S^Y]Q^YV5 hc_ `_ `_[_6
\V^Yp] aQX\YhQoc c_\m[_ n\V[ca_^^lV SlhYb\YcV\m^lV ]QiY^l5 Q SbVS_X6
]_W^lV ]VfQ^YhVb[YV Y n\V[ca_]VfQ^YhVb[YV SlhYb\YcV\Y [ ^Y] ^V _c^_bpc7
3 hQbc^_bcY5 ]QiY^l ;_^aQUQ GdXV n\V[ca_^^l]Y ^V Rl\Y5 cQ[ hc_ _^Y ^V
bhYcQocbp =N3ݷ `VaS_T_ `_[_\V^Ypݷ Y S__RjV N3=7

3_X]_W^_bcY ]QiY^ nc_Z n`_fY Rl\Y SVbm]Q _TaQ^YhV^^l]YC YX6XQ Ta_6
]_XU[_Z n\V]V^c^_Z RQXl `aYf_UY\_bm U_S_\mbcS_SQcmbp ]YXVa^l]Y 1`_ b_6
SaV]V^^l] ]Va[Q]2 _Rkݷ]Q]Y `Q]pcY7 CV] ^V ]V^VV Y]V^^_ [ `VaS_]d `_6
[_\V^Yo _c^_bYcbp _U^_ YX bQ]lf SQW^lf YX_RaVcV^YZ S Ybc_aYY SlhYb\Y6
cV\m^lf ]QiY^ ‑ `aY^gY` faQ^Y]_Z `a_TaQ]]l 5 [_c_alZ `_UaQXd]V6
SQVc5 hc_ `a_TaQ]]Q S SYUV `_b\VU_SQcV\m^_bcY [_U_S [_]Q^U faQ^Ycbp S
c_Z WV bQ]_Z `Q]pcY5 hc_ Y UQ^^lV 5 Q bQ]Q `Q]pcm _U^_a_U^Q Y [_Ul [_]Q^U
_c UQ^^lf ^YhV] `aY^gY`YQ\m^_ ^V _c\YhQocbp7 =QiY^l5 b__cSVcbcSdojYV
nc_]d `aY^gY`d5 caQUYgY_^^_ ^QXlSQoc ]QiY^Q]Y e_^ >VZ]Q^Q S hVbcm
5W_^Q e_^ >VZ]Q^Q7

9bc_aYp ^QXSQ^Yp U_S_\m^_ bS_V_RaQX^Q7 ?U^_Z YX `VaSlf n\V[ca_^^lf ]QiY^5
faQ^pjYf `a_TaQ]]d S `Q]pcY5 bcQ\ [_]`mocVa NM_JLD VT_ `_bca_Y\Y X^Q[_]lV ^Q]
`_ NWRJL’d =_di\Y Y N[[Vac5 `aYhݷ] _RbdWUV^YV Y `a_V[cYa_SQ^YV ^_S_Z ]QiY^l _^Y
SV\Y dWV S_ SaV]p `_bca_Z[Y NWRJL’Q7 5W_^ e_^ >VZ]Q^5 dhQbcS_SQSiYZ S [QhVbcSV
^Qdh^_T_ [_^bd\mcQ^cQ S `a_V[cV 5@ݷ^Q^fnccV=ݷ XQY^cVaVb_SQ\bp `a_V[c_] NWRJL5 `_6
b[_\m[d ݷ^Q^fnccV=ݷ caVR_SQ\ _Ta_]^lf _Rkݷ]_S SlhYb\V^YZ5 ^QU [_c_al]Y aQR_cQ6
\Q gV\Qp Qa]Yp UVSdiV[6aQbhݷchYg5 `_\mX_SQSiYfbp ]VfQ^YhVb[Y]Y QaYe]_]VcaQ]Y7
6bcVbcSV^^_5 e_^ >VZ]Q^ `aY^p\ Q[cYS^_V dhQbcYV S _RbdWUV^YY 3 =_di\Y Y N[[Vac_]
QafYcV[cda^lf `aY^gY`_S ^_S_Z ]QiY^l 1NM_JL2D S :B=> T_Ud _^ _R_RjY\ aVXd\mcQcl
_RbdWUV^YZ S `Ybm]V^^_] U_[d]V^cV5 [_c_alZ YXSVbcV^ [Q[ VaSlZ@ݷ hVa^_SY[ b__R6
jV^Yp _ ]QiY^V NM_JLݷ 1O9BCD MB16D ?6 D85 [5@?BD ?> D85 NM_JL 27 E_^ >VZ]Q^ ^V
bhYcQ\ U_[d]V^c _[_^hV^^l]C S nc_Z SVabYY cV[bc `aVU^QX^QhQ\bp c_\m[_ U\p _RbdW6
UV^Yp h\V^Q]Y Ybb\VU_SQcV\mb[_Z Tad``l =_di\Y Y N[[VacQ5 S [_c_ado Sf_UY\ S hYb\V
`a_hYf dhݷ^lf 4Va]Q^ 4_\UbcQZ^7 4_b`_UbcSdojQp SVabYp Ybc_aYhVb[Yf b_RlcYZ cQ[_6
SQ5 hc_ Y]V^^_ 4_\UbcQZ^ `_adhY\ `VaV`VhQcQcm ad[_`Yb^lZ U_[d]V^c5 `_bcQSYS ^Q VT_
cYcd\m^_] \YbcV c_\m[_ Y]p e_^ >VZ]Q^Q 1hc_ e_a]Q\m^_ `aQSY\m^_5 `_b[_\m[d QS6
c_a_] cV[bcQ Rl\ e_^ >VZ]Q^5 ^_ ^V S`_\^V [_aaV[c^_ S bSVcV ^Qdh^lf caQUYgYZ5 cQ[
[Q[ YX\_WV^^lV S U_[d]V^cV YUVY Rl\Y aVXd\mcQc_] [_\\V[cYS^_Z aQR_cl25 Y XQcV]5
aQX]^_WYS U_[d]V^c5 aQX_b\Q\ XQY^cVaVb_SQ^^l] dhݷ^l] ^Vb[_\m[_ UVbpc[_S [_`YZ7
9]V^^_ nc_c U_[d]V^c ^Q]VacS_ bSpXQ\ Y]p e_^ >VZ]Q^Q b b__cSVcbcSdojY]Y QafYcV[6
cda^l]Y `aY^gY`Q]Y5 f_cp5 bdUp `_ SbV]d5 e_^ >VZ]Q^ ^V pS\pVcbp QSc_a_] 1S_ Sbp[_]
b\dhQV5 VUY^_\Yh^l]2 R_\miY^bcSQ YX\_WV^^lf cQ] YUVZ7 @_XWV e_^ >VZ]Q^ `_bca_6
Y\ Vjݷ _U^d ]QiY^d5 RJ\5 S [_c_a_Z S_`\_cY\ QafYcV[cda^lV `aY^gY`l5 YX\_WV^^lV S
7ݷb__RjV^YYݷ

B SlhYb\YcV\m^_Z aQR_c_Z5 `a_S_UYSiVZbp U\p `a_V[cQ 5ݷ^Q^fnccV=ݷ bSpXQ^_ ]^_6
T_ Y^cVaVb^lf Ybc_aYZD ^V[_c_alV YX ^Yf _`YbQ\ UadT_Z dhQbc^Y[ `a_V[cQ5 X^Q]V^YclZ

@1]VaY[Q^b[YZ `a_V[c b_XUQ^Yp Qc_]^_Z R_]Rl7
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eYXY[ AYhQaU EVZ^]Q^5 S bS_VZ [^YTV 3l5ݷ [_^Vh^_5 idcYcV5 ]YbcVa EVZ^]Q^ݷ d@f7
CQ] Vbcm5 S hQbc^_bcY5 cQ[_Z eaQT]V^cC

1 hc_ [QbQVcbp ]YbcVaQ EaV^[V\p5 [_c_alZ XQcVp\ Sbo ncd UVpcV\m^_bcm5
c_ _^ ^QhQ\ bcaQUQcm _c [_]`mocVa^_Z R_\VX^Y ‑ _ ^VZ bVT_U^p X^QVc
[QWUlZ5 [c_ aQR_cQ\ b [_]`mocVaQ]Y7 Nc_ _hV^m bVamݷX^Qp R_\VX^m5 Y
aQR_cQcm `aY ^VZ ^VS_X]_W^_7 2VUQ b [_]`mocVaQ]Y b_bc_Yc S c_]5 hc_
cl b ^Y]Y YTaQVim7 ?^Y cQ[ `aV[aQb^l5 bc_\m[_ S_X]_W^_bcVZ ‑ Vb\Y
hݷc^_V hYb\_5 UV\QVim nc_5 Vb\Y ^Vhݷc^_V5 UV\QVim c_5 Y _hV^m b[_a_ ^Q
_U^_Z6VUY^bcSV^^_Z ]QiY^V ]_W^_ UV\Qcm Sbݷ R_\VV Y R_\VV YX_jaݷ^^lV
SVjY5 Vb\Y c_\m[_ cl U_bcQc_h^_ d]7^ݷ
HVaVX ^V[_c_a_V SaV]p Sbp bYbcV]Q aQXSQ\Y\Qbm7 EaV^[V\m ^V _RaQjQ\
^Q ^Vݷ ^Y[Q[_T_ S^Y]Q^Yp5 _^ R_\miV ^Y[V] ^V ad[_S_UY\7 BYbcV]Q UVZ6
bcS_SQ\Q _hV^m6_hV^m ]VU\V^^_5 Q _^ S nc_ SaV]p bYUV\ S [_]^QcV5 `aY6
[YUlSQp5 [Q[ Rl XQbcQSYcm _UY^ YX cQRd\pc_a_S QSc_]QcYhVb[Y `VhQcQcm
Qa[cQ^TV^b a7 @_c_] cQRd\pc_a S[\ohQ\bp5 `VhQcQ\ [_\_^[Y5 `_c_] ‑ RQg5
RQg5 RQg ‑ SlhYb\p\ Qa[cQ^TV^b QSc_]QcYhVb[Y `dcV] Y^cVTaYa_SQ^Yp Y
b_bcQS\p\ Sbo cQR\Ygd XQ _U^d _`VaQgYo7
1Rb_\oc^_ RVb`_\VX^_V XQ^pcYV7 3VUm d ^Qb dWV Rl\Y cQR\Ygl Qa[cQ^TV^6
b_S7 >_ Vb\Y Sl [_TUQ6^YRdUm aQR_cQ\Y b [_]`mocVaQ]Y5 Sl `_^Y]QVcV5 hc_
nc_ XQ R_\VX^m ‑ S_bfYjV^YV _c S_X]_W^_bcY dSYUVcm5 [Q[ ]^_T_ ]_W^_
bUV\Qcm7

; b_WQ\V^Yo5 ^QiV SaV]p b\Yi[_] bY\m^_ _c\YhQVcbp _c c_T_5 [_TUQ EVZ^]Q^ aQR_cQ\
S `a_V[cV ݷ^Q^fnccV=ݷ Y UQWV _c c_T_5 [_TUQ _^ `YbQ\ bS_o [^YTd7 5Q\V[_ ^V SbV5 [c_
bVZhQb Y]VVc UV\_ b [_]`mocVaQ]Y5 X^Qoc _ bdjVbcS_SQ^YY nc_Z S_c mocVa^_Z`[_]ݷ
R_\VX^Y5ݷ [_]`mocVal bcQ\Y b\Yi[_] `aYSlh^l] UV\_]5 Q [_]`mocVa^lV YTal R_\m6
iY^bcS_ \oUVZ ^Qf_UYc bdjVbcSV^^_ R_\VV dS\V[QcV\m^l] XQ^pcYV]5 hV] ݷYTaQcmݷ
b bQ]Y] [_]`mocVa_]5 b VT_ S_X]_W^_bcp]Y7 EVZ^]Q^ QRb_\oc^_ `aQS S c_]5 hc_
_R nc_Z R_\VX^Y X^Q\ QWUlZ5]ݷ [c_ aQR_cQ\ b [_]`mocVaQ]Yݷ ‑ `a_bc_ S cV SaV]V6
^Q ^V bdjVbcS_SQ\_ Vh^lf^_]ݷ `_\mX_SQcV\VZ5ݷ [QWUlZ5 [c_ aQR_cQ\ b [_]`mocVa_]5
Rl\ `a_TaQ]]Ybc_]7 ;Q[ ^Y bcaQ^^_5 Y]V^^_ ncQ ݷR_\VX^mݷ `aVSaQjQVc hV\_SV[Q S
`a_TaQ]]YbcQ7 6b\Y f_cYcV bcQcm `a_TaQ]]Ybc_] ‑ `_bcQaQZcVbm `_UfSQcYcm R_\VX^m5
_`YbQ^^do EVZ^]Q^_]7

CQ[ Y\Y Y^QhV5 `aY^gY` faQ^Y]_Z `a_TaQ]]l bcQ\ _U^_X^Qh^l] `a_al6
S_] S _R\QbcY SlhYb\YcV\m^_Z cVf^Y[Y7 5_ nc_T_ ]QiY^l `a_TaQ]]Ya_SQ6
\Ybm \YR_ `Vae_\V^cQ]Y5 [Q[ ]QiY^l ;_^aQUQ GdXV5 \YR_ S__RjV `VaV]lh6
[Q]Y Y cd]R\VaQ]Y5 [Q[ NWRJLD ^Q eYXYhVb[_V XQUQ^YV `a_TaQ]]l ‑ `V6
aVbcQ^_S[d SbVf `VaV]lhV[ Y `VaV[\ohV^YV cd]R\Va_S ‑ df_UY\_ ^Vb[_\m[_
U^VZ5 Q XQcV] bhݷc `a_f_UY\ XQ hQb Y\Y USQ5 `_b\V hVT_ b^_SQ `aVUbc_p\_
`VaV`a_TaQ]]Ya_SQcm ]QiY^d7 @a_TaQ]]l S cV SaV]V^Q ^V `YbQ\Y5 Q b[_aVV
YX_RaVcQ\Y5 SVUm `_ bdcY `a_TaQ]]Q Rl\Q ^V `_b\VU_SQcV\m^_bcmo Y^bcad[6
gYZ5 Q bfV]_Z b_VUY^V^Yp dX\_S ]QiY^l7

FaQ^V^YV `a_TaQ]]l S `Q]pcY S SYUV Y^bcad[gYZ `_XS_\Y\_5 S_6`VaSlf5
^V caQcYcm _Ta_]^_V [_\YhVbcS_ SaV]V^Y ^Q b]V^d `a_TaQ]]lC Vݷ cV`Vam ]_W6
^_ Rl\_ bhYcQcm b S^Vi^VT_ ^_bYcV\p 1`Vae_\V^cl Y\Y [_\_Ul `Vae_[Qac25
aQX]VbcYcm S `Q]pcY Y Sl`_\^Ycm5 Y `a_Ybf_UY\_ nc_ U_bcQc_h^_ Rlbca_D
[_^Vh^_5 ^Q `_UT_c_S[d `a_TaQ]]l ‑ ^Q c_5 hc_Rl Vݷ `aYUd]Qcm Y `_c_]
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^Q^VbcY ^Q `Vae_[Qacl Y\Y `Vae_\V^cl ‑ c_WV df_UY\_ ]^_T_ SaV]V^Y5 ^_
`aY nc_] ^V aQbf_U_SQ\_bm SaV]p bQ]_Z ]QiY^l5 bc_YSiVV _Ta_]^lf UV^VT7
3_6Sc_alf5 Yb`_\mX_SQ^YV _U^_Z Y c_Z WV `Q]pcY [Q[ U\p [_U_S [_]Q^U5 cQ[
Y U\p _RaQRQclSQV]lf UQ^^lf `_XS_\Y\_ caQ[c_SQcm `a_TaQ]]d [Q[ UQ^6
^lV Y b_XUQSQcm `a_TaQ]]l5 _`VaYadojYV UadTY]Y `a_TaQ]]Q]Y7 CQ[YV `aY6
Slh^lV ^l^V pS\V^Yp5 [Q[ [_]`Y\pc_al Y _`VaQgY_^^lV bYbcV]l5 Rl\Y Rl
^V]lb\Y]l ^Q ]QiY^Qf5 ^V _cSVhQojYf _`aVUV\V^Yo ]QiY^l e_^ >VZ]Q^Q7

Bca_T_ T_S_ap5 [ QafYcV[cda^l] `aY^gY`Q] e_^ >VZ]Q^Q _c^_bYcbp ^V c_\m[_ `aY^6
gY` faQ^Y]_Z `a_TaQ]]l5 ^_ Y gV\lZ apU UadTYf bS_ZbcS [_]`mocVaQD ]l SVa^ݷ]bp [
nc_]d S_`a_bd S 7:7:7>ݷ

=VWUd cV] _Rkݷ]l `Q]pcY [_]`mocVa_S db`V\Y ^Vb[_\m[_ `_UaQbcYD cQ[5
dWV d`_]Y^QSiYZbp RJ\ 5W_^Q e_^ >VZ]Q^Q Y]V\ >:; phVV[ `Q]pcY `_ =9
RYc [QWUQp7 >_ `_[Q Q]VaY[Q^gl `a_U_\WQ\Y S `_bca_V^YY [_]`mocVa_S
_aYV^cYa_SQcmbp Yb[\ohYcV\m^_ ^Q ^Qdh^lV Y Y^WV^Va^lV hYb\_SlV aQbh6ݷ
cl5 `dbcm UQWV Y b Yb`_\mX_SQ^YV] faQ^Y]_Z `a_TaQ]]l5 S 3V\Y[_RaYcQ^YY S
c_ WV bQ]_V SaV]p ^Qi\Ybm \oUY5 _RaQcYSiYV S^Y]Q^YV ^Q `_cV^gYQ\ SlhYb6
\YcV\m^lf ]QiY^ U\p _RaQR_c[Y Y^e_a]QgYY XQ `aVUV\Q]Y dX[_Z c6ݷaQbhݷ
^_Zݷ _R\QbcY7 @VaSl] Y\Y S_ Sbp[_] b\dhQV _U^Y] YX `VaSlf [_]`mocVa_S5
Ybf_U^_ `aVU^QX^QhQSiYfbp U\p gV\VZ R_\VV iYa_[Yf5 ^VWV\Y hYb\_SlV aQb6
hݷcl5 bhYcQVcbp UNX R5 aQXaQR_cQ^^lZ S RaYcQ^b[_Z [_]`Q^YY S7 UI?>C6 L?7D
`aY]VhQcV\m^_5 hc_ ncQ eYa]Q5 XQ^Y]QSiQpbp `_bcQS[Q]Y `YjVSlf `a_Ud[6
c_S5 aVbc_aQ^^l] Y _cV\m^l] RYX^Vb_]5 ^V Y]V\Q ^Y[Q[_T_ _c^_iV^Yp [ ]Q6
iY^_bca_YcV\m^_Z _caQb\Y7 3 :B>: T_Ud c_\m[_ hc_ `_bca_V^^lZ [_]`mocVa
SXp\ ^Q bVRp YXapU^do hQbcm ed^[gYZ RdfTQ\cVaYY Y eY^Q^b_S_T_ Q^Q\Y6
XQ [_]`Q^YY5 `aYhݷ] b_RbcSV^^_ SlhYb\V^Yp [Q[ cQ[_SlV b_bcQS\p\Y f_cp Y
XQ]Vc^do5 ^_ _c^oUm ^V bQ]do R_\mido U_\o Sl`_\^pV]lf ]QiY^_Z _`VaQ6
gYZ7 @aY^Y]Qp Ybf_U^lV UQ^^lV b `Vae_\V^c Y SlS_Up aVXd\mcQcl ^Q cV[bc_6
S_V `VhQcQojVV dbc_ZbcS_5 ]QiY^Q `_XS_\Y\Q QSc_]QcYXYa_SQcm `_UT_c_S[d
XQa`\Qc^lf SVU_]_bcVZ Y UadTYf `_U_R^lf U_[d]V^c_S7 @a_a_hVbcS_ 1Ul
<QS\VZb ^QhQ\_ `_cYf_^m[d bRlSQcmbpC _RkV[c_] aQR_cl U\p [_]`mocVa^_Z
`a_TaQ]]l bcQ\Q Y^e_a]QgYp5 `aY nc_] ]QcV]QcYhVb[YV aQbhݷcl ‑ nc_ SQW6
^lZ5 ^_ _c^oUm ^V VUY^bcSV^^lZ b\dhQZ Vݷ _RaQR_c[Y7

CV] SaV]V^V] aQbcdjYZ da_SV^m cVf^Y[Y ^V_cSaQcY]_ `aYR\YWQ\ aV6
S_\ogYo S [_]`mocVa_bca_V^YY7 ?b^_S^l] ^_S_SSVUV^YV]5 _Rdb\_SYS6
iY] aVS_\ogYo5 bcQ\ `_\d`a_S_U^Y[_SlZ caQ^XYbc_a ‑ n\V[ca_^6
^lZ n\V]V^c5 [_c_alZ b_ bfV]_cVf^YhVb[_Z c_h[Y XaV^Yp _hV^m `_f_W ^Q
aQUY_\Q]`d6caY_U7 CaQ^XYbc_a5 [Q[ Y caY_U5 Y]VVc caY [_^cQ[cQ5 [_c_alV
_Rlh^_ ^QXlSQocbp 5ݷRQX_Zݷ ݷ[_n]YccVaݷ Y ݷV[c_a_]\\_]ݷ 1Y\Y 5ݷ[_XQcS_aݷ
ݷ[_]_Ybcݷ Y ݷ[_]_bcݷ U\p aQX^_SYU^_bcY caQ^XYbc_a_S5 ^QXlSQV]lf `_\V6
Sl]Y27 @aY YX]V^V^YY ^Q`apWV^Yp ^Q RQXV _c^_bYcV\m^_ n]YccVaQ 1^Q XQ6
cS_aV _c^_bYcV\m^_ Ybc_[Q2 YX]V^pVcbp c_[ ]VWUd n]YccVa_] Y [_\\V[c_a_]
1]VWUd Ybc_[_] Y bc_[_]27 3 Q^Q\_T_S_Z n\V[ca_^Y[V _RQ dbca_ZbcSQ ‑ Y
\Q]`Q6caY_U5 Y `_\d`a_S_U^Y[_SlZ caQ^XYbc_a ‑ Yb`_\mXdocbp U\p dbY\V6
^Yp bYT^Q\Q XQ bhݷc c_T_5 hc_ `a_`db[QV]lV c_[Y ]VWUd Q^_U_] Y [Qc_U_]
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caY_UQ5 Q aQS^_ Y ]VWUd n]YccVa_] Y [_\\V[c_a_] caQ^XYbc_aQ ]_Tdc Rlcm
X^QhYcV\m^_ R_\miV5 ^VWV\Y bYT^Q\l5 `_UQSQV]lV U\p Yf ݷXQ[alcYpݷ b__c6
SVcbcSV^^_ ^Q bVc[d Y\Y RQXd7 3 gYea_Slf bfV]Qf ]_j^_bcY ^V YTaQoc a_\Y5
XUVbm SQW^VV neeV[c d`aQS\V^Yp [Q[ cQ[_S_Z7 3 hQbc^_bcY5 [Q[ Y USQ caY_UQ5
USQ caQ^XYbc_aQ `_XS_\poc b_bcQSYcm YX ^Yf caYTTVa5 `aY nc_] c_[5 YUdjYZ
hVaVX _UY^ caQ^XYbc_a5 XQ[alSQVc Sc_a_Z5 Y ^Q_R_a_c7

BhYcQVcbp5 hc_ `VaSlZ aQR_cQojYZ caQ^XYbc_a Rl\ b_XUQ^ S :B=@ T_Ud S
K5<< U12C5 Q S [QhVbcSV QSc_a_S YX_RaVcV^Yp ^QXlSQoc DY\mp]Q I_[\Y5 5W_6
^Q 2QaUY^Q Y D_\cVaQ 2aQccVZ^QD b`dbcp ^Vb[_\m[_ \Vc XQ nc_ YX_RaVcV^YV Y]
Rl\Q `aYbdWUV^Q >_RV\VSb[Qp `aV]Yp `_ eYXY[V7 AQ^^YV caQ^XYbc_al Rl\Y
Ta_]_XU[Y5 ^V^QUݷW^l Y ^VdU_R^l S aQR_cV5 _U^Q[_ Rlbca_V b_SVaiV^bcS_SQ6
^YV cVf^_\_TYY SlaQjYSQ^Yp [aYbcQ\\_S `_XS_\Y\_ ^Q\QUYcm bVaYZ^lZ Sl6
`db[ caQ^XYbc_a_S5 [_c_alV S baQS^V^YY b aQUY_\Q]`Q]Y Rl\Y5 S_6`VaSlf5
U_S_\m^_ ]Y^YQcoa^lD S_6Sc_alf5 U\p caQ^XYbc_a_S ^V caVR_SQ\bp aQX_TaVS
[Qc_UQ5 cQ[ hc_ n\V[caYhVbcSQ _^Y `_caVR\p\Y c_WV T_aQXU_ ]V^miVD ^Q[_^Vg5
_`pcm WV S baQS^V^YY b \Q]`Q]Y5 caQ^XYbc_al Rl\Y `aQ[cYhVb[Y RVX_c[QX6
^lC [_^Vh^_5 _^Y c_WV Y^_TUQ Slf_Upc YX bca_p5 ^_ nc_ Sbݷ WV haVXSlhQZ^_V
`a_YbiVbcSYV5 c_TUQ [Q[ Slf_U YX bca_p \Q]`l ‑ nc_ `a_bc_ icQc^_V b_Rl6
cYV5 Q bQ]Y aQUY_\Q]`l aQbb]QcaYSQ\Ybm b[_aVV [Q[ aQbf_U^lZ ]QcVaYQ\5
^VWV\Y [Q[ `_bc_p^^lV dX\l [_^bcad[gYY7

3c_al] bVamݷX^l] YX_RaVcV^YV]5 _`aVUV\YSiY] b]V^d `_[_\V^YZ [_]6
`mocVa_S5 bcQ\Q `Q]pcm ^Q ]QT^Yc^lf bVaUVh^Y[Qf7 2Q^[ cQ[_Z `Q]pcY
1aYb7 :7;5 b`aQSQ2 `aVUbcQS\p\ b_R_Z `ap]_dT_\m^do bVc[d YX `a_S_U_S5 S dX6
\Qf [_c_a_Z aQb`_\QTQ\Ybm eVaaYc_SlV [_\Vh[YD [QWU_V [_\Vh[_ faQ^Y\_
_UY^ RYc Y^e_a]QgYY5 XQ]V^pp Ta_]_XU[_V dbca_ZbcS_ YX caݷf Y\Y hVclaݷf
aQUY_\Q]`5 Yb`_\mX_SQSiVVbp U\p c_Z WV gV\Y S N3= `VaS_T_ `_[_\V^Yp7
;_]`mocVal5 `_bca_V^^lV ^Q cSVaU_cV\m^lf n\V[ca_^^lf [_]`_^V^cQf5
`aVWUV SbVT_ ^Q caQ^XYbc_aQf5 `aY^pc_ ^QXlSQcm [_]`mocVaQ]Y Sc_6
a_T_ `_[_\V^Yp 7 6b\Y [_]`mocVal `VaS_T_ `_[_\V^Yp XQ^Y]Q\Y gV\lV XUQ6
^Yp5 c_ ]QiY^Q Sc_a_T_ `_[_\V^Yp d]VjQ\Qbm S _U^_Z [_]^QcVD `_caVR\V^YV
n\V[ca_n^VaTYY aVX[_ b^YXY\_bm5 Q S_X]_W^_bcY5 Y `aVWUV SbVT_ _Rkݷ] _`VaQ6
cYS^_Z `Q]pcY5 bdjVbcSV^^_ S_Xa_b\Y7 CQ[WV S_Xa_b\Q ^QUݷW^_bcm ]QiY^5
`_b[_\m[d caQ^XYbc_al Slf_Upc YX bca_p T_aQXU_ aVWV5 hV] aQUY_\Q]`l7 Bd6
jVbcSV^^_ d`Q\Q bc_Y]_bcm N3= S UV^VW^_] SlaQWV^YY7 @VaSlV `_\^_bcmo
caQ^XYbc_a^lV SlhYb\YcV\m^lV ]QiY^l Rl\Y `_bca_V^l S :B>< T_Ud5 Q dWV
S :B>= T_Ud [_]`Q^Yp RKV Sl`dbcY\Q ]QiY^d RKV ?9A ]B1>C9CD?B L1<3E<1D?B5
[_c_ado ^QXlSQoc `VaSl] [_]]VahVb[Y] [_]`mocVa_]7

B\VUdojVV bVamݷX^_V YX]V^V^YV `_Uf_UQ [ `_bca_V^Yo [_]`mocVa_S
bcQ\_ S_X]_W^_ b YX_RaVcV^YV] Y^cVTaQ\m^lf bfV] ‑ `_\d`a_S_U^Y[_Slf
dbca_ZbcS5 S [_c_alf ^Q _U^_] [aYbcQ\\V aQb`_\QTQVcbp ^Vb[_\m[_ 1S b_SaV6
]V^^lf db\_SYpf ‑ U_ ^Vb[_\m[Yf ]Y\\YQaU_S2 n\V]V^c_S5 cQ[Yf [Q[ caQ^6
XYbc_al5 UY_Ul5 b_`a_cYS\V^Yp Y [_^UV^bQc_al7 ;_]`mocVal5 `_bca_V^^lV
^Q _b^_SV Y^cVTaQ\m^lf bfV]5 `aY^pc_ _c^_bYcm [ caVcmV]d `_[_\V^YoD
^Vb]_cap ^Q Sbݷ Vjݷ _hV^m Slb_[do bc_Y]_bcm5 ncY ]QiY^l bcQ\_ S_X]_W^_
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AYb7 :7;7 CaQ^XYbc_a 1b\VSQ2D `Q]pcm ^Q eVaaYc_Slf bVaUVh^Y[Qf 1b`aQSQ2A

Sl`db[Qcm ]Qbb_S_ ‑ S`\_cm U_ UVbpc[_S clbph n[XV]`\pa_S7 GV^caQ\m^lZ
`a_gVbb_a cQ[_T_ [_]`mocVaQ `aVUbcQS\p\ b_R_Z i[QehY[ Y\Y cd]R_h[d5 ^Q6
RYcdo n\V[ca_^Y[_Z7 @_ ]VaV b_SVaiV^bcS_SQ^Yp cVf^_\_TYY ]Y[a_bfV]l
bcQ^_SY\Ybm Sbݷ [_]`Q[c^VV5 Q _RjVV Yf [_\YhVbcS_ S b_bcQSV gV^caQ\m^_T_
`a_gVbb_aQ ^Vd[\_^^_ b^YWQ\_bm7 3 :B@: T_Ud `a_YX_iݷ\ _hVaVU^_Z `VaV6
f_U [_\YhVbcSQ S [QhVbcS_C Rl\Y b_XUQ^l ]Y[a_bfV]l5 XQ[\ohQojYV S bVRV
SVbm gV^caQ\m^lZ `a_gVbb_a gV\Y[_]7 ;Q[Qp YX ]Y[a_bfV] bcQ\Q `VaSl] S
Ybc_aYY ]Y[a_`a_gVbb_a_] 5 U_`_U\Y^^_ ^V YXSVbc^_D hQjV SbVT_ cQ[_Sl]
^QXlSQoc R>D5< =99=5 `a_ [_c_alZ ]_W^_5 `_ [aQZ^VZ ]VaV5 c_h^_ b[QXQcm5 hc_
nc_ Rl\ `VaSlZ ]Y[a_`a_gVbb_a5 U_bcd`^lZ ^Q al^[V7 B_T\Qb^_ ^V[_c_al]
Ybc_h^Y[Q]5 `VaSV^bcS_ S nc_] UV\V b\VUdVc _cUQcm hY`d VYB==5 [_c_alZ
`aY]V^p\bp S QSY_^Y[V YbcaVRYcV\p O6:=5 _U^Q[_ iYa_[Qp `dR\Y[Q _R nc_Z
aQXaQR_c[V5 [Q[ S_UYcbp5 ^YhVT_ ^V X^Q\Q S`\_cm U_ :BB@ T_UQ7

@_pS\V^YV ]Y[a_`a_gVbb_a_S `_XS_\Y\_ ݷd`Q[_SQcmݷ [_]`mocVa S ^Q6
bc_\m^lZ `aYR_a5 YXSVbc^lZ [Q[ Vab_^Q\m^lZ`ݷ [_]`mocVa7ݷ B nc_T_ ]_]V^6
cQ `aY^pc_ _cbhYclSQcm Ybc_aYo hVcSݷac_T_ `_[_\V^Yp N3= 5 [Q[_SQp
`a_U_\WQVcbp U_ ^QiYf U^VZ7 ;Q[ ^Y bcaQ^^_5 XQ ]Y^dSiYV RVX ]Q\_T_ `_\6
SV[Q ^Y[Q[Yf [QhVbcSV^^_ ^_Slf db_SVaiV^bcS_SQ^YZ ^V `aVU\_WV^_7 P`_^6
b[YZ `a_V[c mocVa_S`[_]ݷ `pc_T_ `_[_\V^Ypݷ bdjVbcSV^^lf aVXd\mcQc_S ^V
UQ\5 cV] R_\VV hc_ _`YaQ\bp _^ ^V ^Q cVf^_\_TYhVb[_V aQXSYcYV Q``QaQc^_Z
RQXl5 Q ^Q Q\mcVa^QcYS^_V ^Q`aQS\V^YV aQXSYcYp `a_TaQ]]^_T_ _RVb`VhV^Yp7

;Q[ ]_W^_ XQ]VcYcm5 S ^QiV SaV]p [_]`mocVal Yb`_\mXdocbp U\p _RaQ6
R_c[Y \oR_Z Y^e_a]QgYY 5 [_c_ado ]_W^_ XQ`YbQcm Y S_b`a_YXSVbcY7 ;a_6
]V caQUYgY_^^lf RQX UQ^^lf Y cV[bc_S5 [ [_c_al] bS_UY\Qbm n\V[ca_^^Qp
Y^e_a]QcY[Q S bVaVUY^V aa SV[Q5 [_]`mocVal db`Vi^_ _RaQRQclSQoc XQ`Y6
bQ^^lZ XSd[5 YX_RaQWV^Yp5 SYUV_XQ`YbYD Y]Vocbp5 `dbcm Y S XQhQc_h^_] b_6
bc_p^YY5 `_`lc[Y _RaQRQclSQcm cQ[cY\m^do Y^e_a]QgYo ‑ S `aQ[cYhVb[_]
`aY]V^V^YY nc_ `_[Q c_\m[_ RaQZ\VSb[YV UYb`\VY U\p b\V`lf5 ^_ Y^WV^Val
^V _bcQS\poc `_`lc_[ b_XUQ^Yp SbVS_X]_W^lf n\V[ca_^^lf `VahQc_[ Y `a_6

AE_c_ b bQZcQ 3Y[Y]VUYQ ;_]]_^bD 8DD@C883?==?>C7G9;9=54917?B78G9;98O9<5C
TUhL?B5V5=?BIhV13B?7:@77
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hYf `_U_R^lf dbca_ZbcS7 4_aQXU_ fdWV _Rbc_pc UV\Q b_ S[db_] Y XQ`Qf_]5
^_ S[db_SQp Y _R_^pcV\m^Qp Y^e_a]QgYp S__RjV ^Q b_SaV]V^^_] da_S^V cVf6
^Y[Y ^V `_UUQݷcbp _RaQR_c[VD ]_W^_ ^V b_]^VSQcmbp5 hc_ Vb\Y [_TUQ6^YRdUm
RdUVc ^QZUV^ b`_b_R XQ`YbY Y S_b`a_YXSVUV^Yp S[dbQ Y XQ`QfQ5 [_]`mocVal
b]_Tdc aQR_cQcm Y b ncY]Y SYUQ]Y Y^e_a]QgYY7

;_^Vh^_5 Y^_TUQ [_]`mocVal Yb`_\mXdocbp Y U\p hYb\_Slf aQbhݷc_SD bd6
jVbcSdVc UQWV _b_RQp Y^UdbcaYp `a_YXS_UbcSQ cQ[ ^QXlSQV]lf bd`Va[_]6
`mocVa_S 5 `aVU^QX^QhV^^lf Yb[\ohYcV\m^_ U\p aViV^Yp aQbhݷc^lf XQUQh
R_\mi_T_ _Rkݷ]Q7 B_SaV]V^^lV bd`Va[_]`mocVal Y]Voc S bS_ݷ] b_bcQSV UV6
bpc[Y clbph `a_gVbb_a_S Y S R_\miY^bcSV b\dhQVS `a_YXS_Upcbp S VUY^Yh^lf
n[XV]`\paQfD S gV\_] bd`Va[_]`mocVal ‑ nc_ b[_aVV Yb[\ohV^YV YX _RjVT_
`aQSY\Q5 c_TUQ [Q[ R_\miY^bcS_ `aY]V^V^YZ [_]`mocVa_S Y]VVc b hYb\V^^l6
]Y aQbhݷcQ]Y SVbm]Q ]Q\_ _RjVT_7 6bcVbcSV^^l] _RaQX_] ]_WVc S_X^Y[^dcm
S_`a_b ‑ `_hV]d WV S cQ[_] b\dhQV [_]`mocVal U_ bYf `_a `a_U_\WQoc
^QXlSQcmbp [_]`mocVaQ]YH >V \dhiV \Y Yb`_\mX_SQcm [Q[_Z6^YRdUm UadT_Z
cVa]Y^5 ^Q`aY]Va5 ^QXSQcm Yf Y^e_Q^Q\YXQc_aQ]Y Y\Y Y^e_`a_gVbb_aQ]YH
;Q[ ^Y bcaQ^^_5 nc_ b_SVaiV^^_ ^Y [ hV]dD UV\_ S c_]5 hc_ SlhYb\pcm ]_W6
^_ ^V c_\m[_ hYb\Q Y ^V c_\m[_ `_ e_a]d\Q]7 6b\Y ]l `aY`_]^Y] `_^pcYV
]QcV]QcYhVb[_Z ed^[gYY 5 c_ ^V]VU\V^^_ _R^QadWY]5 hc_ Y _R\Qbcm Vݷ
_`aVUV\V^Yp5 Y _R\Qbcm Vݷ X^QhV^YZ ]_Tdc Rlcm ]^_WVbcSQ]Y `a_YXS_\m^_Z
`aYa_Ul7 ;Q[ YXSVbc^_5 _RaQRQclSQcm \oRdo Y^e_a]QgYo ]_W^_ \Yim `aY
db\_SYY5 hc_ _^Q `aVUbcQS\V^Q S [Q[_Z6c_ _RkV[cYS^_Z e_a]VD R_\VV c_T_5
gYea_SlV [_]`mocVal caVRdoc UYb[aVc^_T_ `aVUbcQS\V^Yp Y^e_a]QgYY5 Q
nc_ dWV ^V hc_ Y^_V5 [Q[ `aVUbcQS\V^YV S e_a]V gV`_hV[ bY]S_\_S S ^V[_6
c_a_] Q\eQSYcV5 Y\Y `_`a_bcd cV[bc_S D _c]VcY]5 hc_ Y]V^^_ cQ[_V `aVU6
bcQS\V^YV `a_YXS_\m^_Z Y^e_a]QgYY aQbb]QcaYSQVcbp S cV_aYY Q\T_aYc]_S7
@aY cQ[_] `_Uf_UV \oRlV `aV_RaQX_SQ^Yp Y^e_a]QgYY _[QXlSQocbp ed^[6
gYp]Y YX ]^_WVbcSQ cV[bc_S S_ ]^_WVbcS_ cV[bc_S5 Q \oRQp _RaQR_c[Q Y^6
e_a]QgYY bcQ^_SYcbp SlhYb\V^YV] ed^[gYY7 @_\dhQVcbp5 hc_ [_]`mocVal
`_6`aVW^V]d XQ^Y]Qocbp Y]V^^_ SlhYb\V^Yp]Y ‑ `dbcm Y ^V hYbV\5 Q `a_6
YXS_\m^_Z Y^e_a]QgYY7

:7:7;7 @a_gVbb_a5 `Q]pcm5 iY^Q
3 ^QiV] XQ\V Vbcm ]QiY^Q5
B[S_Xm ^Vݷ `a_f_UYc iY^Q5
1 `_ iY^V SXQU6S`VaݷU
9^e_a]QgYp YUݷc7

3^dcaV^^VV dbca_ZbcS_ `aQ[cYhVb[Y SbVf b_SaV]V^^lf [_]`mocVa_S RQ6
XYadVcbp ^Q _U^Yf Y cVf WV `aY^gY`Qf7 ?b^_S_Z [_]`mocVaQ b\dWYc _RjQp
iY^Q 5 [_c_aQp `aVUbcQS\pVc b_R_Z5 TadR_ T_S_ap5 ]^_T_ 1^Vb[_\m[_ UVbpc6
[_S2 `QaQ\\V\m^lf `a_S_U_S5 ^QXlSQV]lf U_a_W[Q]Y7 ; iY^V `_U[\ohQ6
ocbp gV^caQ\m^lZ `a_gVbb_a 1G@5 Q^T\7 LY^ _c 35>DB1< @B?35CC9>7 E>9D25
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_`VaQcYS^_V XQ`_]Y^QojVV dbca_ZbcS_ 1?8D5 Q^T\7 [JV _c B1>4?=
1335CC =5=?BI5 c_ Vbcm `Q]pcm `a_YXS_\m^_T_ U_bcd`Q2 Y [_^ca_\\Val 5
`_XS_\pojYV d`aQS\pcm _bcQ\m^l]Y dbca_ZbcSQ]Y [_]`mocVaQ7 HVaVX iY^d
gV^caQ\m^lZ `a_gVbb_a SXQY]_UVZbcSdVc b _bcQ\m^l]Y [_]`_^V^cQ]Y [_]6
`mocVaQD _`VaQcYS^Qp `Q]pcm Y [_^ca_\\Val dbca_V^l cQ[5 hc_Rl YT^_aYa_6
SQcm \oRdo Y^e_a]QgYo5 `a_f_Upjdo `_ iY^V5 [a_]V c_Z5 [_c_aQp QUaVb_6
SQ^Q [_^[aVc^_ UQ^^_]d RQ^[d `Q]pcY Y\Y UQ^^_]d [_^ca_\\Vad7 5\p nc_T_
hQbcm U_a_WV[ iY^l SlUV\pVcbp `_U QUaVbD ncd hQbcm U_a_WV[ iY^l ^QXl6
SQoc iY^_Z QUaVb_S 7 5_a_W[Y5 `_ [_c_al] `a_YXS_UYcbp `VaVUQhQ Y^e_a6
]QgYY5 ^QXlSQoc iY^_Z UQ^^lf 5 Q cV U_a_W[Y5 `_ [_c_al] `VaVUQocbp
d`aQS\pojYV bYT^Q\l ‑ iY^_Z d`aQS\V^Yp 7 B_ bfV]_cVf^YhVb[_Z c_h[Y
XaV^Yp [QWUQp U_a_W[Q ]_WVc ^Qf_UYcmbp S b_bc_p^YY \_TYhVb[_Z VUY^Y6
gl 1U_a_W[Q ݷUcp^dcQ_`ݷ [ ^Q`apWV^Yo `YcQ^Yp bfV]l2 Y\Y ^d\p 1U_a_W[Q
b_VUY^V^Q b 5ݷZݷ\[XVݷ c_ Vbcm ^d\VSl] da_S^V] ^Q`apWV^Yp2D _`aVUV\ݷ^^Qp
[_]RY^QgYp ^d\VZ Y VUY^Yg ^Q iY^V QUaVb_S [Q[ aQX Y b_bcQS\pVc QUaVb5 Y SbV
dbca_ZbcSQ5 [a_]V gV^caQ\m^_T_ `a_gVbb_aQ5 S[\ohQocbp S aQR_cd b iY^_Z
c_\m[_ c_TUQ5 [_TUQ b_bc_p^YV iY^l QUaVb_S b__cSVcbcSdVc Yf QUaVbd5 Q Sbݷ
_bcQ\m^_V SaV]p _^Y ^V _RaQjQoc ^Q iY^d ^Y[Q[_T_ S^Y]Q^Yp Y ^YhVT_ S ^Vݷ
^V `VaVUQoc5 hc_Rl ^V ]ViQcm aQR_cV `a_gVbb_aQ b UadTY]Y dbca_ZbcSQ]Y7

?`VaQcYS^_V XQ`_]Y^QojVV dbca_ZbcS_5 Y\Y `a_bc_ `Q]pcm5 b_bc_Yc YX
_UY^Q[_Slf phVV[ `Q]pcYB5 [QWUQp YX [_c_alf Y]VVc bS_Z d^Y[Q\m^lZ
QUaVb5 _c\YhQojYZ ncd phVZ[d _c UadTYf7 3bV QUaVbQ phVV[5 cVf^YhVb[Y S_X6
]_W^lV ^Q UQ^^_] [_]`mocVaV5 _RaQXdoc QUaVb^_V `a_bcaQ^bcS_D VT_
aQX]Va _`aVUV\pVcbp [_\YhVbcS_] U_a_WV[ ^Q iY^V QUaVb_SC Vb\Y ncYf U_6
a_WV[ 𝑁 5 c_ S_X]_W^lf QUaVb_S RdUVc 2𝑁 1hYcQcV\o5 ^V YXdhQSiV]d [_]RY6
^Qc_aY[d5 nc_ ]_WVc `_[QXQcmbp ^V`_^pc^l]D S nc_] b\dhQV SVa^YcVbm boUQ
`_b\V 7:5>7:ݷ S [_c_a_] `aYSVUV^l SbV ^dW^lV bSVUV^Yp27

>Q ]^_TYf [_]`mocVaQf U\p aQR_cl b `Q]pcmo `aY]V^pocbp SYacdQ\m^lV QUaVbQD
S nc_] b\dhQV c_ QUaVb^_V `a_bcaQ^bcS_5 _ [_c_a_] ]l bVZhQb T_S_aY\Y ‑ eQ[cYhVb[Y
]^_WVbcS_ S_X]_W^lf b_bc_p^YZ iY^l QUaVb_S ‑ ^QXlSQoc eYXYhVb[Y] 1S _c\YhYV
_c SYacdQ\m^_T_5 [_c_a_V _RaQX_SQ^_ SYacdQ\m^l]Y QUaVbQ]Y27 ; _RbdWUV^Yo SYacd6
Q\m^_Z `Q]pcY ]l SVa^ݷ]bp S 7;7:7>ݷ

B phVZ[_Z `Q]pcY ]_W^_ `a_UV\Qcm SbVT_ USV _`VaQgYYC XQ`YbQcm S ^Vݷ
X^QhV^YV Y `a_hYcQcm YX ^Vݷ X^QhV^YV7 5\p Sl`_\^V^Yp ncYf _`VaQgYZ gV^6
caQ\m^lZ `a_gVbb_a dbcQ^QS\YSQVc ^Q QUaVb^_Z iY^V QUaVb ^dW^_Z V]d phVZ6
[Y5 Q XQcV]5 Yb`_\mXdp iY^d d`aQS\V^Yp5 `VaVUQݷc n\V[caYhVb[YZ Y]`d\mb5
[_c_alZ XQbcQS\pVc SlRaQ^^do phVZ[d ‑ c_ Vbcm cd5 hVZ QUaVb SlbcQS\V^
^Q iY^V5 Y ^Y[Q[do UadTdo ‑ `VaVUQcm S iY^d UQ^^lf bS_ݷ b_UVaWY]_V
1_`VaQgYp hcV^Yp2 Y\Y5 ^Q_R_a_c5 dbcQ^_SYcm bS_ݷ ^_S_V b_UVaWY]_V S b_6
_cSVcbcSYY b b_bc_p^YV] iY^l UQ^^lf 1_`VaQgYp XQ`YbY27 BcQa_V b_UVa6

B @_\VX^_ X^Qcm5 hc_ Q^T\YZb[YZ cVa]Y^ =5=?BI 35<<5 Rd[SQ\m^_ `VaVS_UpjYZbp ^Q
adbb[YZ [Q[ phVZ[Qݷ `Q]pcY5ݷ Yb`_\mXdVcbp S UVZbcSYcV\m^_bcY b_SVaiV^^_ Y^QhV ‑ _^
_R_X^QhQVc bfV]d5 faQ^pjdo _UY^ RYc7 3 c_] X^QhV^YY5 S [_c_a_] ]l d`_caVR\pV] cVa6
]Y^ phVZ[Q `Q]pcY5 S Q^T\_pXlh^lf Ybc_h^Y[Qf Yb`_\mXdVcbp b\_S_b_hVcQ^YV =5=?BI
144B5CC12<5 <?31D9?> Y\Y `a_bc_ =5=?BI <?31D9?>7
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WY]_V phVZ[Y `aY nc_] cVapVcbp7 @_ iY^V UQ^^lf Y^e_a]QgYp `VaVUQݷcbp
`QaQ\\V\m^_C ^Q`aY]Va5 Vb\Y phVZ[Q b_UVaWYc5 [Q[ nc_ _Rlh^_ RlSQVc5 S_bV]m
aQXapU_S 1^d\VZ Y VUY^Yg25 c_ U\p `VaVUQhY UQ^^lf `aY Vݷ hcV^YY Y XQ`YbY
Yb`_\mXdVcbp S_bV]m U_a_WV[D `aY Sl`_\^V^YY _`VaQgYY hcV^Yp phVZ[Q `Q]p6
cY U_\W^Q dbcQ^_SYcm ^Q ncYf U_a_W[Qf \_TYhVb[YV da_S^Y5 b__cSVcbcSdojVV
faQ^pjY]bp S ^VZ gYeaQ]5 Q `aY _`VaQgYY XQ`YbY5 ^Q_R_a_c5 dbcQ^_SYcm faQ6
^pjYVbp S phVZ[V gYeal S b__cSVcbcSYY b \_TYhVb[Y]Y da_S^p]Y U_a_WV[
UQ^^lf7 5\p faQ^V^Yp X^QhV^YZ hQbc_ Yb`_\mXdVcbp ^Vb[_\m[_ phVV[ `Q]p6
cY5 YUdjYf `_UapU5 c_ Vbcm Y]VojYf b_bVU^YV QUaVbQ5 Q aQXapU^_bcY iY^l
UQ^^lf _Rlh^_ fSQcQVc ^Q _U^_SaV]V^^do `VaVUQhd Y^e_a]QgYY ^Vb[_\m[Yf
phVV[7

B\VUdVc _c]VcYcm5 hc_ _`VaQcYS^Qp `Q]pcm ‑ nc_ n\V[ca_^^_V dbca_ZbcS_5
ed^[gY_^Ya_SQ^YV [_c_a_T_ caVRdVc `_UQhY n\V[ca_`YcQ^Yp7 @aY Sl[\o6
hV^YY `YcQ^Yp Y^e_a]QgYp5 faQ^pjQpbp S phVZ[Qf `Q]pcY5 ^V]VU6
\V^^_ Y RVXS_XSaQc^_ cVapVcbp7

@Q]pcm [_]`mocVaQ ^Y S [_V] b\dhQV ^V b\VUdVc `dcQcm b UYb[_6
Sl]Y XQ`_]Y^QojY]Y dbca_ZbcSQ]Y5 TUV faQ^pcbp eQZ\l7 B `Q]p6
cmo gV^caQ\m^lZ `a_gVbb_a ]_WVc ^V`_baVUbcSV^^_ SXQY]_UVZbcS_SQcm hV6
aVX iY^dD aQR_cQcm b UYb[Q]Y Y UadTY]Y dbca_ZbcSQ]Y `a_gVbb_a bQ] `_ bVRV
^V ]_WVc5 U\p nc_T_ ^Q `a_gVbb_aV ^dW^_ Sl`_\^pcm b`VgYQ\m^lV U_S_\m^_
b\_W^lV `a_TaQ]]l5 [_c_alV ^QXlSQocbp UaQZSVaQ]Y 7 5aQZSVal _aTQ^Y6
Xdoc aQR_cd b UYb[_] Y UadTY]Y S^Vi^Y]Y dbca_ZbcSQ]Y hVaVX [_^ca_\\Val
`dcݷ] `VaVUQhY _`aVUV\ݷ^^_Z d`aQS\pojVZ Y^e_a]QgYY7

>V[_c_alV R\_[Y `Q]pcY ]_Tdc eYXYhVb[Y `aVUbcQS\pcm b_R_Z ^V _`V6
aQcYS^do5 Q `_bc_p^^do `Q]pcm7 CQ[Qp `Q]pcm ^V `_UUVaWYSQVc _`VaQgYo
XQ`YbY5 c_ Vbcm YX]V^Ycm Vݷ b_UVaWY]_V ^VS_X]_W^_5 S_ Sbp[_] b\dhQV5 Sl6
`_\^V^YV] _`VaQgYZ `a_gVbb_aQD b UadT_Z bc_a_^l5 Y^e_a]QgYp5 XQ`YbQ^^Qp
S cQ[do `Q]pcm5 ^V bcYaQVcbp `aY Sl[\ohV^YY `YcQ^Yp7 GV^caQ\m^lZ `a_6
gVbb_a ^Y[Q[ ^V aQX\YhQVc ]VWUd b_R_Z phVZ[Y _`VaQcYS^_Z Y `_bc_p^^_Z
`Q]pcY5 `_b[_\m[d `aY Sl`_\^V^YY _`VaQgYY hcV^Yp _^Y aQR_cQoc QRb_\oc6
^_ _UY^Q[_S_7 ?Rlh^_ S `_bc_p^^do `Q]pcm `aY YXT_c_S\V^YY [_]`mocVaQ
XQ`YblSQVcbp ^V[Qp `a_TaQ]]Q5 `aVU^QX^QhV^^Qp U\p cVbcYa_SQ^Yp Q``QaQ6
cdal [_]`mocVaQ Y `_UT_c_S[Y VT_ [ aQR_cV7 NcQ `a_TaQ]]Q ^QhY^QVc Sl6
`_\^pcmbp5 [_TUQ Sl S[\ohQVcV [_]`mocVaD Vݷ XQUQhQ ‑ ^QZcY5 _c[dUQ ]_W^_
XQTadXYcm _`VaQgY_^^do bYbcV]d 5 XQcV] XQTadXYcm Vݷ Y _cUQcm VZ d`aQS6
\V^YVD Sbݷ _bcQ\m^_V5 S c_] hYb\V XQ`db[ `_\mX_SQcV\mb[Yf `a_TaQ]] ‑ XQR_cQ
_`VaQgY_^^_Z bYbcV]l7 @_Ua_R^lZ aQXT_S_a _R _`VaQgY_^^lf bYbcV]Qf ^Q]
`aVUbc_Yc `_XU^VVD `_[Q _c]VcY] c_\m[_5 hc_ _`VaQgY_^^Qp bYbcV]Q ‑
nc_ cQ[Qp `a_TaQ]]Q5 Q ^V hc_6c_ Y^_V5 c_ Vbcm Vݷ c_WV ^Q`YbQ\Y `a_TaQ]6
]YbclD _c SbVf _bcQ\m^lf `a_TaQ]] _`VaQgY_^^Qp bYbcV]Q _c\YhQVcbp \Yim
cV]5 hc_5 XQ`dbcYSiYbm ^Q [_]`mocVaV aQ^miV UadTYf5 _^Q `_\dhQVc U_bcd`
[_ SbV] VT_ S_X]_W^_bcp]5 `aY nc_] SbV _bcQ\m^lV `a_TaQ]]l XQ`db[Qocbp
dWV bY\Q]Y _`VaQgY_^^_Z bYbcV]l5 Q _^Q SbV _bcQ\m^lV `a_TaQ]]l XQ`db6
[QVc cQ[5 hc_Rl Y] ^Y[Q[_T_ U_bcd`Q [ S_X]_W^_bcp] [_]`mocVaQ ^V UQcmD



:7:7 ;_]`mocVaC hc_ nc_ cQ[_V ?:

`_\mX_SQcV\mb[YV `a_TaQ]]l ]_Tdc \Yim `aV_RaQX_SlSQcm Y^e_a]QgYo S
_cSVUݷ^^_Z Y] `Q]pcY5 Q U\p SbVT_ _bcQ\m^_T_ ‑ UQWV U\p c_T_5 hc_Rl `a_6
bc_ XQ[_^hYcm aQR_cd ‑ Sl^dWUV^l _RaQjQcmbp [ _`VaQgY_^^_Z bYbcV]V b
b__cSVcbcSdojVZ `a_bmR_Z7

?c]VcY]5 hc_ S _RpXQ^^_bcY _`VaQgY_^^_Z bYbcV]l Sf_UYc5 [a_]V `a_hV6
T_5 _aTQ^YXQgYp aQR_cl b_ SbV]Y S^Vi^Y]Y dbca_ZbcSQ]Y5 cQ[ hc_ _^Q b_UVa6
WYc S bVRV SbV ^V_Rf_UY]lV U\p nc_T_ UaQZSVal7

>Q UYb[Qf5 `_U[\ohV^^lf [ [_]`mocVad5 ]_WVc b_UVaWQcmbp R_\mi_V [_6
\YhVbcS_ aQX^__RaQX^_Z Y^e_a]QgYY5 Y hc_Rl S nc_] YX_RY\YY ^V XQ`dcQcm6
bp5 _`VaQgY_^^Qp bYbcV]Q _aTQ^YXdVc faQ^V^YV Y^e_a]QgYY ^Q UYb[Qf S SYUV
eQZ\_S ‑ VUY^Yg Y^e_a]QgY_^^_T_ faQ^V^Yp5 Y]VojYf U_bcd`^lV U\p hV6
\_SV[Q Y]V^Q7 ;QWUlZ `_\mX_SQcV\m [_]`mocVa_S X^QVc _ bdjVbcS_SQ^YY
eQZ\_S5 `_b[_\m[d b ^Y]Y `aYf_UYcbp aQR_cQcm ^V `a_bc_ [QWUlZ UV^m5 Q
[QWUlZ aQX5 [_TUQ ^dW^_ [Q[do6c_ Y^e_a]QgYo `_]VbcYcm ^Q faQ^V^YV Y\Y5
^Q_R_a_c5 S_b`_\mX_SQcmbp Y^e_a]QgYVZ5 b_faQ^ݷ^^_Z aQ^VV7 @aY nc_] ^V SbV
`_^Y]Qoc5 hc_ eQZ\l aQX]VjQocbp ^Q UYb[Qf5 Y c_\m[_ ^Q ^Yf7 3 `Q6
]pcY ^Y[Q[Yf eQZ\_S ^Vc5 cQ] _^Y `a_bc_ ^V ^dW^l5 `_b[_\m[d aQb`aVUV\V6
^YV `Q]pcY `_bc_p^^_ ]V^pVcbp S XQSYbY]_bcY _c `_caVR^_bcVZ XQ`djV^^lf
`a_TaQ]]D ncY] XQ^Y]QVcbp Sbݷ cQ WV _`VaQgY_^^Qp bYbcV]Q5 `aYhݷ] c_\m[_
_^Q X^QVc5 [Q[YV _R\QbcY `Q]pcY S ^Qbc_pjYZ ]_]V^c Yb`_\mXdocbp Y U\p hV6
T_7 5QWV Sl`_\^pojYVbp `a_TaQ]]l [ nc_Z [df^V ^V U_`db[Qocbp5 [QWUQp
YX ^Yf aQb`_apWQVcbp c_\m[_ cV]Y _R\Qbcp]Y5 [_c_alV VZ `aVU_bcQS\V^lD ^d
Q `_\mX_SQcV\o6hV\_SV[d X^Qcm _ aQb`aVUV\V^YY _`VaQcYS^_Z `Q]pcY S__RjV
^V ^dW^_5 _^ Sbݷ aQS^_ ^V ]_T Rl b ncY] X^Q^YV] ^YhVT_ `_\VX^_T_ bUV\Qcm7
@_nc_]d U\p _R\QbcVZ `Q]pcY ^Y[Q[YV Y]V^Q ^V caVRdocbp5 _`VaQgY_^^Qp
bYbcV]Q YUV^cYeYgYadVc Yf U\p bVRp cQ[5 [Q[ VZ bQ]_Z dU_R^VV7

:7:7<7 @aY^gY`l aQR_cl gV^caQ\m^_T_ `a_gVbb_aQ

GV^caQ\m^lZ `a_gVbb_a `aVUbcQS\pVc b_R_Z n\V[ca_^^do bfV]d5 _Rlh^_
S SYUV ]Y[a_`a_gVbb_aQ 1c_ Vbcm S SYUV _U^_Z ]Y[a_bfV]l2D VT_ _b^_S^_V Y
VUY^bcSV^^_V ^QX^QhV^YV ‑ Sl`_\^pcm `a_bcVZiYV UVZbcSYp5 XQUQ^^lV [_6
]Q^UQ]Y5 YX [_c_alf b_bc_Yc `a_TaQ]]Q7 3 b_bcQSV gV^caQ\m^_T_ `a_gVbb_aQ
_Rlh^_ `aYbdcbcSdoc cQ[ ^QXlSQV]lV aVTYbcal ‑ XQ`_]Y^QojYV dbca_Z6
bcSQ5 b`_b_R^lV faQ^Ycm _c ^Vb[_\m[Yf U_ ^Vb[_\m[Yf UVbpc[_S US_Yh^lf
aQXapU_SD _b^_S^do aQR_cd `a_gVbb_a `a_YXS_UYc ^QU Y^e_a]QgYVZ5 faQ^p6
jVZbp S aVTYbcaQf7 3 hYb\_ _`VaQgYZ5 [_c_alV ]_WVc Sl`_\^pcm `a_gVbb_a5
_RpXQcV\m^_ Sf_Upc hcV^YV Y XQ`Ybm phVV[ `Q]pcY5 `aY [_c_alf Y^e_a]Q6
gYp `VaVUQݷcbp hVaVX iY^d YX _`VaQcYS^_Z `Q]pcY S `a_gVbb_a Y\Y _RaQc^_7

BaVUY _`VaQgYZ5 Sl`_\^pV]lf gV^caQ\m^l] `a_gVbb_a_]5 SbVTUQ `aYbdc6
bcSdVc QaYe]VcY[Q ‑ [Q[ ]Y^Y]d] b\_WV^YV Y SlhYcQ^YV5 f_cp ^Q SbVf b_6
SaV]V^^lf `a_gVbb_aQf Vbcm cQ[WV d]^_WV^YV Y UV\V^YVD `aY]Va_] QaYe]V6
cYhVb[_T_ UVZbcSYp ]_WVc Rlcm `aVU`YbQ^YV S_Xm]Yݷ X^QhV^Yp YX Sc_a_T_ Y
hVcSݷac_T_ aVTYbca_S5 b\_WY Yf5 Q aVXd\mcQc XQ`YiY _RaQc^_ S_ Sc_a_Z aV6



?; @aVUSQaYcV\m^lV bSVUV^Yp

TYbca7ݷ >V[_c_alV `a_gVbb_al ]_Tdc `a_YXS_UYcm cQ[YV UVZbcSYp ^V c_\m[_
^QU aVTYbcaQ]Y5 ^_ Y ^QU Tad``Q]Y phVV[ `Q]pcY7 6bcm Y UadTYV UVZbcSYp5
cQ[YV [Q[ [_`Ya_SQ^YV Y^e_a]QgYY YX _U^_T_ aVTYbcaQ S UadT_Z5 \_TYhVb[YV
_`VaQgYY5 SbVS_X]_W^lV b\dWVR^lV UVZbcSYp Sa_UV `VaVf_U_S [ Sl`_\^V^Yo
[_]Q^U YX UadT_T_ ]VbcQ `Q]pcYD SbV S]VbcV _^Y _RaQXdoc bYbcV]d [_]Q^U
[_^[aVc^_T_ `a_gVbb_aQ7 @_Ua_R^_V X^Q[_]bcS_ b bYbcV]_Z [_]Q^U aVQ\m^_
bdjVbcSdojVT_ `a_gVbb_aQ ^Q] `aVUbc_Yc `_XU^VV5 S caVcmVZ hQbcY nc_Z [^Y6
TY7

;QWU_V n\V]V^cQa^_V UVZbcSYV5 Sl`_\^pV]_V gV^caQ\m^l] `a_gVbb_a_]
1]QiY^^Qp [_]Q^UQ25 _R_X^QhQVcbp [_U_] _`VaQgYY Y\Y5 [Q[ VT_ hQbc_ ^Q6
XlSQoc5 ]QiY^^l] [_U_] 7 @a_TaQ]]Q5 b_bc_pjQp YX cQ[Yf [_U_S5 aQb6
`_\QTQVcbp S phVZ[Qf `Q]pcYD _UY^ YX aVTYbca_S `a_gVbb_aQ5 [_c_alZ ^QXl6
SQVcbp bhݷchY[ [_]Q^U Y\Y d[QXQcV\m Y^bcad[gYY:95 b_UVaWYc QUaVb
c_Z phVZ[Y `Q]pcY5 S [_c_a_Z aQb`_\QTQVcbp b\VUdojQp Y^bcad[gYp5 `aVU^Q6
X^QhV^^Qp [ Sl`_\^V^Yo7 @a_gVbb_a aQR_cQVc5 aQX XQ aQX_] Sl`_\^pp gY[\
_RaQR_c[Y [_]Q^U 7 3 ^QhQ\V nc_T_ gY[\Q RVaݷcbp QUaVb YX bhݷchY[Q [_6
]Q^U5 Y YX phVV[ `Q]pcY5 aQb`_\_WV^^lf `_ nc_]d QUaVbd5 bhYclSQVcbp [_U
_hVaVU^_Z [_]Q^Ul7 BaQXd `_b\V nc_T_ bhݷchY[ [_]Q^U ]V^pVc bS_ݷ X^QhV6
^YV cQ[5 hc_Rl d[QXlSQcm ^Q b\VUdojdo [_]Q^Ud S `Q]pcYD ^Q`aY]Va5 Vb\Y
c_\m[_ hc_ `a_hYcQ^^Qp [_]Q^UQ XQ^Y]Q\Q caY phVZ[Y `Q]pcY5 c_ bhݷchY[
[_]Q^U dSV\YhYSQVcbp ^Q caY7 BfV]l `a_gVbb_aQ UViYeadoc [_U Y Sl`_\6
^poc UVZbcSYp5 `aVU`YbQ^^lV ncY] [_U_]C ^Q`aY]Va5 nc_ ]_WVc Rlcm dWV
X^Q[_]_V ^Q] `aVU`YbQ^YV SXpcmݷ b_UVaWY]_V USdf aVTYbca_S5 b\_WYcm5 Q
aVXd\mcQc `_]VbcYcm _RaQc^_ S _UY^ YX aVTYbca_Sݷ Y\Y b[_`Ya_SQcmݷ hYb\_
YX _U^_T_ aVTYbcaQ S UadT_Zݷ Y c7 `7 ;_TUQ UVZbcSYp5 `aVU`YbQ^^lV [_]Q^U_Z5
RdUdc Yb`_\^V^l5 `a_gVbb_a S_XSaQjQVcbp [ ^QhQ\d gY[\Q _RaQR_c[Y [_]Q^U5
cQ[ hc_ b\VUdojYZ `a_f_U nc_T_ gY[\Q Sl`_\^pVc dWV b\VUdojdo [_]Q^Ud5
Y cQ[ UQ\VV U_ RVb[_^Vh^_bcY 1c_h^VV5 `_[Q `a_gVbb_a ^V Sl[\ohQc27

>V[_c_alV ]QiY^^lV [_]Q^Ul ]_Tdc YX]V^Ycm `_b\VU_SQcV\m^_bcm Sl6
`_\^V^Yp [_]Q^U5 `aVU`YbQS `a_gVbb_ad `VaVZcY S UadT_V ]Vbc_ `a_TaQ]]l
1c_ Vbcm5 `_`a_bcd T_S_ap5 S pS^_] SYUV YX]V^Ycm cV[djVV X^QhV^YV bhݷchY6
[Q [_]Q^U27 CQ[YV [_]Q^Ul ^QXlSQocbp [_]Q^UQ]Y `VaVf_UQ 7 AQX\YhQoc
db\_S^lV Y RVXdb\_S^lV `VaVf_UlD [_]Q^UQ db\_S^_T_ `VaVf_UQ b^QhQ\Q
`a_SVapVc YbcY^^_bcm ^V[_c_a_T_ db\_SYp Y `a_YXS_UYc `VaVf_U c_\m[_ Vb6
\Y db\_SYV Sl`_\^V^_5 c_TUQ [Q[ [_]Q^UQ RVXdb\_S^_T_ `VaVf_UQ `a_bc_ XQ6
bcQS\pVc `a_gVbb_a `a_U_\WYcm Sl`_\^V^YV [_]Q^U b XQUQ^^_T_ QUaVbQ RVX
Sbp[Yf `a_SVa_[7 @a_gVbb_al _Rlh^_ `_UUVaWYSQoc cQ[WV `VaVf_Ul b XQ`_6
]Y^Q^YV] c_h[Y S_XSaQcQ5 [_c_alV Yb`_\mXdocbp U\p SlX_SQ `_U`a_TaQ]]7

:9B__cSVcbcSdojYV Q^T\YZb[YV cVa]Y^l ‑ @B?7B1= 3?E>D5B Y 9>CDBE3D9?> @?9>D5B D ]_WVc
`_[QXQcmbp5 hc_ ^QXSQ^YV ݷ]chYݷbhݷ XUVbm ^V b\Yi[_] dUQh^_5 `_b[_\m[d _^ ^YhVT_ ^V
bhYcQVc5 ^_ UV\_ S c_]5 hc_ b]lb\ Q^T\YZb[_T_ b\_SQ 3?E>D5B ^Q]^_T_ iYaV7



:7:7 ;_]`mocVaC hc_ nc_ cQ[_V ?<

:7:7=7 3^Vi^YV dbca_ZbcSQ

GV^caQ\m^lZ `a_gVbb_a Y `Q]pcm 1_`VaQcYS^Qp Y `_bc_p^^Qp2 `_ bdcY [Q[
aQX Y _RaQXdoc c_5 hc_ ^QXlSQVcbp [_]`mocVa_]5 ^_ Vb\Y Rl d ^Qb Rl\Y c_\m6
[_ _^Y5 c_\[d _c cQ[_T_ [_]`mocVaQ Rl\_ Rl ^Q dUYS\V^YV ]Q\_7 3_6`VaSlf5
[_]`mocVad [Q[6c_ ^dW^_ `_\dhQcm `a_TaQ]]l Y UQ^^lV YX S^Vi^VT_ ]YaQ5 Q
aVXd\mcQcl aQR_cl [Q[Y]6c_ _RaQX_] _cUQSQcm _RaQc^_7 3_6Sc_alf5 b_UVaWY6
]_V _`VaQcYS^_Z `Q]pcY ]T^_SV^^_ cVapVcbp `aY Sl[\ohV^YY `YcQ^Yp5 cQ[
hc_ U\p b[_\m[_6^YRdUm U_\T_SaV]V^^_T_ Y ^QUݷW^_T_ faQ^V^Yp Y^e_a]QgYY
_^Q ^V T_UYcbp7 Pb^_5 hc_ [_]`mocVad ^dW^l Vjݷ [Q[YV6c_ dbca_ZbcSQ `_6
]Y]_ _`VaQcYS^_Z `Q]pcY Y `a_gVbb_aQ7 3 aQ^^Yf [_]`mocVa^lf bYbcV]Qf
SbV dbca_ZbcSQ `_U[\ohQ\Ybm ^V`_baVUbcSV^^_ [ gV^caQ\m^_]d `a_gVbb_ad5
^_ _hV^m Rlbca_ bcQ\_ pb^_5 hc_ nc_ ^VdU_R^_C U\p [QWU_T_ ^_S_T_ dbca_Z6
bcSQ gV^caQ\m^lZ `a_gVbb_a `aYf_UY\_bm `VaVUV\lSQcmD ]VWUd cV] S^Vi^YV
dbca_ZbcSQ _Rlh^_ T_aQXU_ `a_jV5 hV] gV^caQ\m^lZ `a_gVbb_a5 Y `_pS\poc6
bp5 VbcVbcSV^^_5 RlbcaVV5 hV] ^_SlV `a_gVbb_al7 ;a_]V c_T_5 aQX^__RaQX^lf
S^Vi^Yf dbca_ZbcS b\Yi[_] ]^_T_7 3 gV^caQ\m^_] `a_gVbb_aV `_`a_bcd cVf6
^YhVb[Y ^VS_X]_W^_ _aTQ^YX_SQcm `_UUVaW[d SbVf Y\Y f_cp Rl X^QhYcV\m^_6
T_ [_\YhVbcSQ cQ[Yf dbca_ZbcS7 3bݷ nc_ `aYSV\_ [ S_X^Y[^_SV^Yo YUVY _RjVZ
iY^l 5 _`YbQ^^_Z SliV7

@_U[\ohV^YV S^Vi^Yf dbca_ZbcS [ _RjVZ iY^V `a_YXS_UYcbp hVaVX [_^6
ca_\\Va ‑ n\V[ca_^^do bfV]d5 [_c_aQp ]_WVc SXQY]_UVZbcS_SQcm hVaVX iY6
^d b gV^caQ\m^l] `a_gVbb_a_]D SbV [_^ca_\\Val UV\Qoc nc_ _UY^Q[_S_5 S^V
XQSYbY]_bcY _c c_T_5 [Q[Y]Y dbca_ZbcSQ]Y _^Y d`aQS\poc5 c_ Vbcm b c_h[Y
XaV^Yp `a_gVbb_aQ SbV [_^ca_\\Val _[QXlSQocbp Q^ݷ _U^_ \Yg_7ݷ @aY nc_]
[UadTYݷ [_^g_]ݷ [QWUlZ [_^ca_\\Va `_U[\ohQVcbp ^V`_baVUbcSV^^_ [ bS_V6
]d S^Vi^V]d dbca_ZbcSd Y d`aQS\pVc VT_ aQR_c_Z7 3XQY]_UVZbcSYV gV^caQ\m6
^_T_ `a_gVbb_aQ b [_^ca_\\Va_] bca_Ycbp ^Q dWV X^Q[_]lf ^Q] _`VaQgYpf
hcV^Yp Y XQ`YbYD R_\VV c_T_5 ^Q ^V[_c_alf QafYcV[cdaQf phVZ[Y `Q]pcY Y
[_^ca_\\Val ^Qf_Upcbp S _U^_] _RjV] `a_bcaQ^bcSV QUaVb_S Y _[QXlSQocbp
SXQY]_XQ]V^pV]l5 c_ Vbcm gV^caQ\m^lZ `a_gVbb_a V^ݷ X^QVc5ݷ b hV] _^ Y]VVc
UV\_ ‑ b ^Qbc_pjVZ `Q]pcmo Y\Y b [_^ca_\\Va_]D S`a_hV]5 R_\VV `_`d\p6
aV^ `_Uf_U5 [_TUQ [_^ca_\\Val Y]Voc _cUV\m^_V `a_bcaQ^bcS_ QUaVb_S::D S
nc_] b\dhQV T_S_apc _R QUaVbQf `_ac_S SS_UQ6SlS_UQ 7 ?UY^ [_^ca_\\Va
]_WVc `_UUVaWYSQcm _UY^ Y\Y R_\miV cQ[Yf 5ݷac_S_`ݷ c_ Vbcm `aY aQR_cV b
iY^_Z _cXlSQcmbp ^Q ^Vb[_\m[_ aQX^lf QUaVb_S7 ?`VaQgYY hcV^Yp YX `_acQ
SS_UQ6SlS_UQ Y XQ`YbY S cQ[_Z `_ac b c_h[Y XaV^Yp gV^caQ\m^_T_ `a_gVbb_aQ
SlT\pUpc b_SVaiV^^_ cQ[ WV5 [Q[ Y _`VaQgYY hcV^Yp6XQ`YbY phVV[ `Q]pcY5
^_ [_^ca_\\Val5 S _c\YhYV _c phVV[ `Q]pcY5 `aYb\Q^^lV Y] S f_UV XQ`Y6ݷ
bYݷ X^QhV^Yp ^V XQ`_]Y^Qoc5 Q S_b`aY^Y]Qoc Yf [Q[ `aVU`YbQ^Yp hc_6c_
bUV\QcmD S f_UV ݷhcV^Ypݷ `_acQ [_^ca_\\Val SlUQoc ^V [Q[_V6c_ XQaQ^VV b_6
faQ^ݷ^^_V X^QhV^YV5 Q cQ[_V X^QhV^YV5 [_c_a_V [Q[6c_ bSpXQ^_ b b_bc_p^YV]

::EQ[cYhVb[Y `aY nc_] S [_]`mocVaV Y]Vocbp USV aQX^lV iY^l ‑ _U^Q U\p phVV[
`Q]pcY5 Sc_aQp U\p [_^ca_\\Va_S7



?= @aVUSQaYcV\m^lV bSVUV^Yp

bQ]_T_ [_^ca_\\VaQ5 c_ Vbcm `_XS_\pVc dX^Qcm5 ^Q`aY]Va5 XQSVaiV^Q \Y _hV6
aVU^Qp _`VaQgYp5 T_c_S \Y [_^ca_\\Va [ Sl`_\^V^Yo b\VUdojVZ _`VaQgYY5
^V _R^QadWV^l \Y [Q[YV6\YR_ ^VYb`aQS^_bcY Y c7 `7

B[_\m[_ `_ac_S `_UUVaWYSQVc [_^[aVc^lZ [_^ca_\\Va5 [Q[YV V]d ]_W^_
_cUQSQcm `aVU`YbQ^Yp Y [Q[_Sl [_Ul ncYf `aVU`YbQ^YZ5 hc_ _X^QhQoc X^QhV6
^Yp5 [_c_alV `a_hYclSQocbp YX VT_ `_ac_S ‑ SbVT_ nc_T_ gV^caQ\m^lZ `a_6
gVbb_a ^V X^QVc5 `_c_]d hc_ Sbݷ nc_ XQSYbYc _c [_^[aVc^_T_ [_^ca_\\VaQ5 Q U\p
UadT_T_ [_^ca_\\VaQ Sbݷ ]_WVc Rlcm b_SbV] ^V cQ[7 5\p aQR_cl b [QWUl]
[_^[aVc^l] [_^ca_\\Va_] ^dW^Q b`VgYQ\m^Qp `a_TaQ]]Q5 [_c_aQp5 [Q[ ]l
dWV T_S_aY\Y5 ^QXlSQVcbp UaQZSVa_] D Sl`_\^ppbm ^Q gV^caQ\m^_] `a_gVb6
b_aV5 `a_TaQ]]Q6UaQZSVa UQݷc [_]Q^Ul XQ`YbY Y hcV^Yp `_ac_S SS_UQ6SlS_UQ
ݷ_bS_VTݷ [_^ca_\\VaQ5 aViQp `_bcQS\V^^lV VZ XQUQhY7 ?Rlh^_ UaQZSVa pS6
\pVcbp hQbcmo _`VaQgY_^^_Z bYbcV]l Y\Y bcQ^_SYcbp cQ[_Z hQbcmo `_b\V VT_
XQTadX[Y7 >Q`aY]Va5 Vb\Y `_\mX_SQcV\m XQ`dbcY\ ^V[do `a_TaQ]]d5 Q nc_Z
`a_TaQ]]V `_caVR_SQ\Qbm XQ`Ybm S eQZ\ ^Q UYb[V5 c_ U\p nc_T_ `a_TaQ]]Q
_RaQcYcbp [ _`VaQgY_^^_Z bYbcV]V b `a_bmR_Z XQ`YbQcm cQ[YV6c_ UQ^^lV S
cQ[_Z6c_ eQZ\5 _`VaQgY_^^Qp bYbcV]Q SlhYb\Yc5 S [Q[_] ]VbcV UYb[Q ^Qf_6
UYcbp Y\Y U_\WV^ ^Qf_UYcmbp b__cSVcbcSdojYZ eQZ\5 Y5 _RaQcYSiYbm5 S bS_o
_hVaVUm5 [ UaQZSVad 1c_ Vbcm eQ[cYhVb[Y [ bS_VZ _R_b_R\V^^_Z hQbcY25 `_caV6
RdVc XQ`YbQcm _`aVUV\ݷ^^lV UQ^^lV S _`aVUV\ݷ^^_V ]Vbc_ UYb[QD `_b\V nc_T_
UaQZSVa5 S__adWQbm Y]VojY]bp d ^VT_ X^Q^YV] S_X]_W^_bcVZ [_^ca_\\VaQ
UYb[Q5 b^QhQ\Q Sl`_\^Yc ^Vb[_\m[_ _`VaQgYZ XQ`YbY S `_acl SS_UQ6SlS_UQ5
hc_ XQbcQSYc [_^ca_\\Va ^QhQcm _`VaQgYo XQ`YbYD XQcV]5 Sl`_\^YS _`VaQgYY
hcV^Yp YX `_ac_S5 dX^QVc _ aVXd\mcQcQf _`VaQgYY Y b__RjYc _ ^Yf _`VaQgY6
_^^_Z bYbcV]V:;7

:7:7>7 9VaQafYp XQ`_]Y^QojYf dbca_ZbcS

9^e_a]QgYp S SlhYb\YcV\m^_Z bYbcV]V ]_WVc XQ`_]Y^Qcmbp Y faQ^Ycm6
bp dbca_ZbcSQ]Y aQX\Yh^_T_ cY`Q S XQSYbY]_bcY _c c_T_5 ^Qb[_\m[_ _`VaQ6
cYS^l] U_\WV^ Rlcm U_bcd` [ UQ^^_Z Y^e_a]QgYY5 ^Qb[_\m[_ U_\T_SaV]V^6
^l] U_\W^_ Rlcm Vݷ faQ^V^YV Y [Q[_S Vݷ _Rk7[ݷ 9VaQafYp XQ`_]Y^QojYf
dbca_ZbcS bfV]QcYhVb[Y `_[QXQ^Q ^Q aYb7 :7<7 >QYR_\VV _`VaQcYS^_ U_bcd`6
^Q Y^e_a]QgYp S aVTYbcaQf gV^caQ\m^_T_ `a_gVbb_aQ7 ?U^Q[_ _Rkݷ] aVTY6
bca_S_Z `Q]pcY XQUQݷcbp aQX Y ^QSbVTUQ `aY `a_V[cYa_SQ^YY `a_gVbb_aQ Y
dSV\YhV^ Rlcm ^V ]_WVcD nc_c _Rkݷ] _TaQ^YhV^5 c7 [7 [QWUlZ ^_SlZ aVTYbca
G@ dSV\YhYSQVc b\_W^_bcm bfV]l G@5 caVRdVc SSVUV^Yp U_`_\^YcV\m^lf Y^6
bcad[gYZ Y S gV\_] ]_WVc bdjVbcSV^^_ `_SlbYcm bc_Y]_bcm `a_gVbb_aQ7

;Vi6`Q]pcm `aVU^QX^QhV^Q U\p dSV\YhV^Yp b[_a_bcY U_bcd`Q [ UQ^^l]5
^Qf_UpjY]bp S _`VaQcYS^_Z `Q]pcY7 3 [Vi6`Q]pcY UdR\Yadocbp UQ^^lV YX
_`VaQcYS^_Z `Q]pcY5 ^QYR_\VV hQbc_ Yb`_\mXdV]lV Sl`_\^pojVZbp `a_TaQ]6
]_ZD SQW^_ `_^Y]Qcm5 hc_ ncY UQ^^lV `aVUbcQS\poc b_R_Z Y]V^^_ [_`Yo

:;>Q bQ]_] UV\V S b\dhQV b UYb[_] Sbݷ RdUVc ^Vb[_\m[_ b\_W^VVD R_\VV `_Ua_R^_V _R6
bdWUV^YV `a_Ybf_UpjVT_ _bcQSY] U_ Sc_a_T_ c_]Q7
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AYb7 :7<7 9VaQafYp XQ`_]Y^QojYf dbca_ZbcS

UQ^^lf5 faQ^Y]lf S _b^_S^_Z `Q]pcY5 Q ^V hc_6c_ Y^_V7 B[_a_bcm U_bcd`Q
[ [Vid bdjVbcSV^^_ SliV5 hV] [ _`VaQcYS^_Z `Q]pcY5 `_b[_\m[d U\p SXQ6
Y]_UVZbcSYp `a_gVbb_aQ b [ViV] ^V ^dW^_ XQUVZbcS_SQcm iY^d ‑ Q iY^Q
[Q[ aQX aQR_cQVc U_S_\m^_ ]VU\V^^_ YX6XQ Vݷ baQS^YcV\m^_ R_\mi_Z U\Y^l5
`aYhݷ] Vݷ aQR_cQ ^V ]_WVc Rlcm bdjVbcSV^^_ db[_aV^Q5 cQ[ [Q[ _TaQ^YhV6
^Q b[_a_bcmo bSVcQ Y UadTY]Y eYXYhVb[Y]Y `aYhY^Q]Y7 @aY nc_] bQ] [Vi
Y]VVc U_bcQc_h^_ b\_W^_V dbca_ZbcS_5 Q _Rkݷ] VT_ baQS^YcV\m^_ ^VSV\Y[7

;Vi _Rlh^_ Y]VVc ^Vb[_\m[_ da_S^VZ5 S b_SaV]V^^lf db\_SYpf cY`Yh6
^Q hVclaݷfda_S^VSQp bfV]Q7 ;QWUlZ `_b\VUdojYZ da_SV^m ^Qf_UYcbp S
[Q[_]6c_ b]lb\V ݷUQ\miVݷ _c SlhYb\YcV\m^lf bfV] `a_gVbb_aQ5 XQ bhݷc hVT_
_R\QUQVc ]V^miVZ b[_a_bcmo U_bcd`Q5 ^_ XQc_ Y]VVc R_\miYZ _Rk7[ݷ ?Rlh6
^_ SbV da_S^Y [ViQ5 [a_]V `_b\VU^VT_5 eYXYhVb[Y aVQ\YXdocbp S _U^_Z ]Y[6
a_bfV]V b `a_gVbb_a_]5 `_b\VU^YZ WV `aVUbcQS\pVc b_R_Z _cUV\m^do bfV]d5
aQb`_\_WV^^do apU_] b `a_gVbb_a_] 1]VWUd ^Y] Y iY^_Z27

?`VaQcYS^Qp `Q]pcm `aVUbcQS\pVc b_R_Z _b^_S^_V faQ^Y\YjV Sl`_\^pV6
]lf `a_TaQ]] Y UQ^^lf5 ^dW^lf U\p Yf aQR_cl7 ?Rkݷ] _`VaQcYS^_Z `Q]pcY
]_WVc Rlcm baQS^YcV\m^_ R_\miY]5 Q Vݷ bc_Y]_bcm S `_b\VU^YV T_Ul b^YXY6
\Qbm7 CV] ^V ]V^VV5 Vݷ _RkV]Q ]_WVc ^V fSQcYcm7 ;a_]V c_T_5 b_UVaWY]_V
_`VaQcYS^_Z `Q]pcY5 [ViQ Y aVTYbca_S cVapVcbp b Sl[\ohV^YV] [_]`mocV6
aQ5 cQ[ hc_ U\p U_\T_SaV]V^^_T_ faQ^V^Yp UQ^^lf ncY SYUl XQ`_]Y^QojYf
dbca_ZbcS ^V`aYT_U^l7

>Q b\VUdojV] da_S^V YVaQafYY ^Qf_Upcbp ]QT^Yc^lV UYb[Y Y\Y5 T_S_6
ap S _RjV]5 dbca_ZbcSQ U_\T_SaV]V^^_T_ faQ^V^Yp5 `_XS_\pojYV `a_YXS_6
UYcm U_bcd` [ UQ^^l] S `a_YXS_\m^_] `_apU[V7 ;a_]V b_RbcSV^^_ ]QT^Yc6
^lf UYb[_S5 [ dbca_ZbcSQ] cQ[_T_ [\QbbQ _c^_bpcbp5 ^Q`aY]Va5 ^Q[_`YcV\Y
^Q fl1C86[QacQf7 >l^V SliVUiYV YX d`_caVR\V^Yp ]QT^Yc^lV RQaQRQ^l cQ[WV
_c^_bY\Ybm [ nc_]d [\Qbbd7 ?Rkݷ] cQ[Yf dbca_ZbcS ]_WVc Rlcm ^Q `_apU[Y
R_\miV5 hV] _Rkݷ] ?8D5 Q bc_Y]_bcm ‑ bdjVbcSV^^_ ^YWV7 ;a_]V c_T_5 b_6
faQ^ݷ^^Qp ^Q UYb[Qf Y^e_a]QgYp ^V cVapVcbp `aY Sl[\ohV^YY `YcQ^Yp Y
]_WVc faQ^Ycmbp U_\T_V SaV]p7 B UadT_Z bc_a_^l5 U\p U_bcd`Q [ UYb[Q]
caVRdocbp ]VU\V^^lV 1S baQS^V^YY b_ b[_a_bcmo `a_gVbb_aQ Y ?8D2 _`V6
aQgYY SS_UQ6SlS_UQD R_\VV c_T_5 `a_gVbb_a ^V S b_bc_p^YY ^V`_baVUbcSV^^_
_RaQjQcmbp [ UYb[Q]5 cQ[ hc_ Sbp Y^e_a]QgYp5 b [_c_a_Z _^ RdUVc aQR_6
cQcm ‑ Y [_U `a_TaQ]]5 Y UQ^^lV U\p ^Yf ‑ U_\W^l Rlcm `aVUSQaYcV\m^_



?? @aVUSQaYcV\m^lV bSVUV^Yp

b[_`Ya_SQ^l S _`VaQcYS^do `Q]pcm7 ;Q[ dWV T_S_aY\_bm5 Y]V^^_ ^Q UYb[Qf
aQb`_\QTQocbp f_a_i_ X^Q[_]lV [QWU_]d `_\mX_SQcV\o [_]`mocVa_S eQZ6
\l7

Ba_[ faQ^V^Yp Y^e_a]QgYY ^Q UYb[Qf ]_WVc b_bcQS\pcm T_Ul5 ^_ _^ Sbݷ
WV _TaQ^YhV^7 5\p QafYS^lf ^dWU `aY]V^poc ^Q[_`YcV\Y ^Q ]QT^Yc^lf
\V^cQf 1bcaY]Val27 <V^cl `aVUbcQS\poc b_R_Z bQ]lZ ^QUݷW^lZ5 U_\T_SaV6
]V^^lZ Y UViݷSlZ 1S `VaVbhݷcV ^Q VUY^Ygd _Rkݷ]Q2 b`_b_R faQ^V^Yp UQ^^lf7
>VU_bcQc_[ \V^c b_bc_Yc S ^VS_X]_W^_bcY U_bcd`Q [ R\_[Q] UQ^^lf S `a_6
YXS_\m^_] `_apU[VD [Q[ `aQSY\_5 UQ^^lV b \V^c `VaVU Yb`_\mX_SQ^YV] [_`Y6
adoc ^Q UYb[Y7 3 `_b\VU^YV T_Ul b a_bc_] _Rkݷ]_S Wݷbc[Yf UYb[_S \V^cl
bcQ\Y Yb`_\mX_SQcmbp baQS^YcV\m^_ aVU[_5 bVZhQb bcaY]Val ]_W^_ SbcaVcYcm
c_\m[_ S _aTQ^YXQgYpf5 Y]VojYf UV\_ b R_\miY]Y QafYSQ]Y UQ^^lf7 B_SaV6
]V^^Qp [QbbVcQ U\p bcaY]VaQ ]_WVc faQ^Ycm ^Vb[_\m[_ cVaQRQZc UQ^^lfD
bQ] bcaY]Va5 c_ Vbcm dbca_ZbcS_ U\p aQR_cl b cQ[Y]Y [QbbVcQ]Y5 bc_Yc ^Q6
]^_T_ U_a_WV _Rlh^_T_ Wݷbc[_T_ UYb[Q Q^Q\_TYh^_Z bcY5_][ݷ ^_ [QbbVcl U\p
^VT_ baQS^YcV\m^_ UݷiVSlD `aY Yb`_\mX_SQ^YY R_\mi_T_ hYb\Q [QbbVc dUV\m6
^Qp bc_Y]_bcm faQ^V^Yp 1c_ Vbcm _RjQp bc_Y]_bcm faQ^V^Yp5 `_UV\V^^Qp ^Q
_Rkݷ] faQ^Y]_Z Y^e_a]QgYY2 ]_WVc Rlcm ^YWV S UVbpc[Y aQX S baQS^V^YY b
Yb`_\mX_SQ^YV] Wݷbc[Yf UYb[_S7 ;a_]V c_T_5 \V^cl `aY b_R\oUV^YY db\_SYZ
faQ^V^Yp _[QXlSQocbp ^Q]^_T_ U_\T_SVh^VV Wݷbc[Yf UYb[_SD \V^cl5 XQ`YbQ^6
^lV S :B?96V T_Ul5 U_ bYf `_a ‑ R_\VV hV] `_\SV[Q b`dbcp ‑ `aV[aQb^_ hYcQ6
ocbp5 Vb\Y c_\m[_ dUQݷcbp ^QZcY Yb`aQS^_V dbca_ZbcS_ U\p aQR_cl b \V^cQ]Y
^dW^_T_ e_a]QcQ7

:7:7?7 AVXo]V

9cQ[5 ]l ]_WV] `_USVbcY ^V[_c_alV Yc_TYC [_]`mocVa _b^_SQ^ ^Q _R6
jVZ iY^V5 [ [_c_a_Z `_Ub_VUY^V^l _`VaQcYS^Qp `Q]pcm Y gV^caQ\m^lZ `a_6
gVbb_aD S^Vi^YV dbca_ZbcSQ5 S[\ohQp Wݷbc[YV UYb[Y Y UYb[_S_Ul5 Q cQ[WV
[\QSYQcdad5 ]_^Yc_a5 XSd[_SlV dbca_ZbcSQ Y S__RjV Sb5ݷ hc_ Sl `aYSl[\Y
SYUVcm S b_bcQSV [_]`mocVaQ5 ^_ hc_ ^V pS\pVcbp ^Y `a_gVbb_a_]5 ^Y `Q]p6
cmo5 c_WV `_U[\ohQVcbp [ _RjVZ iY^V5 c_\m[_ ^V ^Q`ap]do5 Q hVaVX b`V6
gYQ\m^lV bfV]l5 ^QXlSQV]lV [_^ca_\\VaQ]Y7 B `Q]pcmo `a_gVbb_a ]_WVc
aQR_cQcm bQ] `_ bVRV5 U\p aQR_cl b_ SbV]Y _bcQ\m^l]Y dbca_ZbcSQ]Y caVRd6
ocbp b`VgYQ\m^lV `a_TaQ]]l5 ^QXlSQV]lV UaQZSVaQ]Y7 5\p U_\T_SaV]V^^_6
T_ faQ^V^Yp Y^e_a]QgYY Yb`_\mXdocbp UYb[_SlV XQ`_]Y^QojYV dbca_ZbcSQ5
TUV Y^e_a]QgYp _Rlh^_ _aTQ^YXdVcbp S SYUV f_a_i_ X^Q[_]lf SQ] eQZ\_S D
S eQZ\Qf ]_Tdc faQ^Ycmbp [Q[ UQ^^lV5 cQ[ Y [_]`mocVa^lV `a_TaQ]]l5 ^_
hc_Rl XQ`dbcYcm `a_TaQ]]d Y\Y _RaQR_cQcm UQ^^lV5 Y c_5 Y UadT_V U_\W^_
Rlcm b^QhQ\Q XQTadWV^_ S _`VaQcYS^do `Q]pcm7

BaVUY SbVf `a_TaQ]] _b_R_V ]Vbc_ XQ^Y]QVc `a_TaQ]]Q5 ^QXlSQV]Qp _`V6
aQgY_^^_Z bYbcV]_Z D _^Q XQ`db[QVcbp `VaS_Z Y `_\dhQVc `_\^lZ U_bcd`
[_ SbV] S_X]_W^_bcp] Q``QaQcdal [_]`mocVaQ5 Q SbV _bcQ\m^lV `a_TaQ]]l
XQ`db[Qocbp dWV `_U d`aQS\V^YV] 1Y `_U [_^ca_\V]2 _`VaQgY_^^_Z bYbcV]l5



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa ?@

Y ^V`_baVUbcSV^^_T_ U_bcd`Q [ Q``QaQcdaV ^V Y]VocD U\p Sl`_\^V^Yp UVZ6
bcSYZ5 ^V bS_UpjYfbp [ `aV_RaQX_SQ^Yo Y^e_a]QgYY S _cSVUݷ^^_Z `Q]pcY5
`a_TaQ]]l Sl^dWUV^l _RaQjQcmbp [ _`VaQgY_^^_Z bYbcV]V7

@_^Y]Q^YV ncYf _b^_S^lf `aY^gY`_S `_bca_V^Yp [_]`mocVa^lf bYbcV]
WYX^V^^_ ^V_Rf_UY]_ `a_TaQ]]Ybcd S VT_ aQR_cV5 Q cV]5 [c_ aViY\ YXdhQcm
`a_TaQ]]Ya_SQ^YV ‑ S `a_gVbbV _RdhV^YpD cQ[ hc_ Vb\Y hc_6c_ _[QXQ\_bm
^V`_^pc^l]5 `_`a_RdZcV `VaVhYcQcm ncd T\QSd b^_SQ5 Vb\Y WV Y nc_ ^V `_6
]_WVc5 `_`a_bYcV [_T_6^YRdUm R_\VV _`lc^_T_ _Rkpb^Ycm SQ] Sb5ݷ hc_ Sl ^V
`_^p\Y7

:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa

:7;7:7 ?`VaQgY_^^lV bYbcV]l Y SYUl `_\mX_SQcV\mb[_T_
Y^cVaeVZbQ

DbcQ^_SYSiYZ `9>4?GC b^QhQ\Q ]Vbpg
aQUdVcbp5 `_c_] Sbo WYX^m ]dhQVcbp7
DbcQ^_SYSiYZ ^>9H b^QhQ\Q ]Vbpg ]dhQVcbp5
`_c_] Sbo WYX^m aQUdVcbp7

9X `_Ub\diQ^^_T_ d bcdUV^c_S

3 `aVUlUdjV] `QaQTaQeV ]l d`_]Y^Q\Y _b_Rdo `a_TaQ]]d5 [_c_aQp ^Q6
XlSQVcbp _`VaQgY_^^_Z bYbcV]_Z7 3 Vݷ _b^_S^lV XQUQhY Sf_UYc5 S_6`VaSlf5
d`aQS\V^YV XQ`db[_] Y XQSVaiV^YV] UadTYf `a_TaQ]]D S_6Sc_alf5 _`VaQgY_^6
^Qp bYbcV]Q RVaݷc ^Q bVRp d`aQS\V^YV `VaYeVaYZ^l]Y dbca_ZbcSQ]Y S_ Sbݷ]
Yf ]^_T__RaQXYY5 Q SbV] _bcQ\m^l] `a_TaQ]]Q] `aVU_bcQS\pVc d`a_jݷ^^lV
S_X]_W^_bcY U\p U_bcd`Q [ `VaYeVaYYC cQ[5 `_\mX_SQcV\mb[Qp `a_TaQ]]Q
]_WVc _RaQcYcmbp [ _`VaQgY_^^_Z bYbcV]V b `a_bmR_Z _c[alcm [Q[_Z6^YRdUm
eQZ\ ^Q hcV^YV 1d[QXQS `aY nc_] c_\m[_ Y]p eQZ\Q25 `a_hYcQcm YX ^VT_ Y^6
e_a]QgYo5 aQX]VbcYcm ncd Y^e_a]QgYo S d[QXQ^^_Z _R\QbcY _`VaQcYS^_Z
`Q]pcY5 `_b\V hVT_ XQ[alcm eQZ\5 c_ Vbcm `aV[aQcYcm aQR_cd b ^Y]7 @a_TaQ]6
]d `aY nc_] b_SVaiV^^_ V^ݷ S_\^dVc5ݷ ^Q UYb[V [Q[_T_ cY`Q aQb`_\QTQVcbp
eQZ\C ^Q Wݷbc[_] UYb[V5 Sbca_V^^_] S [_]`mocVa 1[_c_alf5 [bcQcY5 c_WV
_hV^m ]^_T_ Y _hV^m aQX^lf25 ^Q _`cYhVb[_] LM Y\Y M_M5 ^Q bcQa_cY`^_Z
UYb[VcV5 ^Q fl1C86RaV\[V Y\Y S__RjV ^Q UYb[V UadT_T_ [_]`mocVaQ5 [_c_alZ
`_U[\ohݷ^ [Q[ bVcVS_Z aVbdab7 3bV XQR_cl _ c_]5 [Q[YV [_^[aVc^_ cVf^YhV6
b[YV _`VaQgYY b\VUdVc Sl`_\^Ycm5 hc_Rl ^QZcY eQZ\ b ^dW^l] Y]V^V] Y
YXS\Vhm YX ^VT_ Y^e_a]QgYo5 _`VaQgY_^^Qp bYbcV]Q RVaݷc ^Q bVRp7

@VaSlV _`VaQgY_^^lV bYbcV]l `_pSY\Ybm Vjݷ S :B?96f T_UQf5 Y XQ `a_6
iVUiYV b cVf `_a `_\SV[Q5 aQXd]VVcbp5 Yf Rl\_ b_XUQ^_ _hV^m ]^_T_D ^_5 [Q[
^Y bcaQ^^_5 [ ^l^Vi^V]d SaV]V^Y [_\YhVbcS_ `aY^gY`YQ\m^_ aQX^lf _`VaQ6
gY_^^lf bYbcV] YXapU^_ b_[aQcY\_bm7 3bV] YXSVbc^_ b\_S_ DݷGC?4<9`ݷ cQ[
^QXlSQVc bS_Y bYbcV]l [_]`Q^Yp V93B?C?6D7 @aY nc_] eQ[cYhVb[Y SbV bdjV6
bcSdojYV ^l^V _`VaQgY_^^lV bYbcV]l5 ^V Y]VojYV _c^_iV^Yp [ V93B?C?6D



?A @aVUSQaYcV\m^lV bSVUV^Yp

1Y5 b__cSVcbcSV^^_5 b\_SQ ݷGC?4<9`ݷ S ^QXSQ^YY25 _[QXlSQocbp `aVUbcQSYcV6
\p]Y bV]VZbcSQ bYbcV] `_U _RjY] ^QXSQ^YV] ^>9H7 9]V^^_ cQ[_Sl bS_R_U^_
aQb`a_bcaQ^pV]lV bYbcV]l U9>EH S_ Sbݷ] ]^_T__RaQXYY Yf UYbcaYRdgYZ 5
cQ[Yf [Q[ M5291>5 ^2E>DE5 O54?B15 \<13;G1B55 P5>D?? Y ]^_TYV UadTYV5 Q cQ[6
WV ]^_T_hYb\V^^lV bYbcV]l bV]VZbcSQ K\M ‑ OB55K\M5 X@5>K\M Y UadTYV7
;a_]V c_T_5 [ bV]VZbcSd ^>9H _c^_bpcbp J>4B?945 [_c_alZ _b^_SQ^ ^Q pUaV
U9>EH5 Q cQ[WV V13 X\ a Y 9X\5 [_c_alV SVUdc bS_ݷ ^QhQ\_ _c bV]VZbcSQ K\M7

A_\m5 XQUQhY Y `aY^gY`l aQR_cl _`VaQgY_^^lf bYbcV] ‑ nc_ cV]Q U\p
U_\T_T_ _RbdWUV^Yp5 Y ]l [ nc_]d S_`a_bd Vjݷ SVa^ݷ]bp5 `aYhݷ] ^V _UY^ aQXD
`_[Q _c]VcY]5 hc_ S XQUQhY _`VaQgY_^^lf bYbcV]5 S_`aV[Y aQb`a_bcaQ^6_^^ݷ
]d XQR\dWUV^Yo5 ^Y[_Y] _RaQX_] ^V Sf_UYc _aTQ^YXQgYp SXQY]_UVZbcSYp b
`_\mX_SQcV\V]5 c7 V7 hV\_SV[_]5 [_c_alZ aQR_cQVc b [_]`mocVa_]7 5V\_ cdc S
c_]5 hc_ _`VaQgY_^^lV bYbcV]l bQ]Y `_ bVRV U_bcQc_h^_ b\_W^l ‑ nc_ VU6
SQ \Y ^V bQ]lV b\_W^lV `a_TaQ]]l YX bdjVbcSdojYf S ]YaVD `_nc_]d Yf
b_XUQcV\Y _Rlh^_ bcQaQocbp Sb5ݷ hc_ ]_WVc Rlcm bUV\Q^_ S^V _`VaQgY_^^_Z
bYbcV]l5 Y]V^^_ S^V Vݷ Y UV\Qcm7 @aY nc_] baVUbcSQ _RjV^Yp [_]`mocVaQ
b `_\mX_SQcV\V] ‑ cQ[ ^QXlSQV]lZ `_\mX_SQcV\mb[YZ Y^cVaeVZb ‑ ^V
_RpXQ^ Rlcm hQbcmo _`VaQgY_^^_Z bYbcV]l5 VT_ ]_WVc `_UUVaWYSQcm _Rlh6
^Qp `a_TaQ]]Q7 9]V^^_ cQ[ UV\QVcbp S_ SbVf SQaYQ^cQf ^>9HD XQ aYb_SQ^YV
_[_iV[5 `VaV[\ohV^YV ]VWUd ^Y]Y Y Sbݷ cQ[_V `a_hVV _cSVhQoc aQX^__R6
aQX^lV ^QUbca_Z[Y5 ^Q`YbQ^^lV S SYUV _Rlh^lf `a_TaQ]]5 XQ`db[QojYf6
bp `_U d`aQS\V^YV] _`VaQgY_^^_Z bYbcV]l5 ^_ `aY nc_] ^V pS\pojYfbp Vݷ
hQbcmo7 3 _`VaQgY_^^lf bYbcV]Qf V93B?C?6D5 ^Q`a_cYS5 `_UUVaW[Q TaQeYhV6
b[_T_ Y^cVaeVZbQ S[\ohV^Q S pUa_ bYbcV]l5 hc_ `aYS_UYc5 S hQbc^_bcY5 [
^VS_X]_W^_bcY U\p `_\mX_SQcV\p bQ]_bc_pcV\m^_ SlRaQcm Y^cVaeVZbD aQR_6
cQcm `aYf_UYcbp b cV] VUY^bcSV^^l] Y^cVaeVZb_]5 [_c_alZ `aVU_bcQS\V^
bYbcV]_Z7

;_\m b[_a_ aVhm `_i\Q _ TaQeYhVb[_] `_\mX_SQcV\mb[_] Y^cVaeVZbV5 b\V6
UdVc _c]VcYcm5 hc_ S ^V[_c_alf b\dhQpf _^ S bYbcV]V S__RjV ^V ^dWV^7 >Q6
`aY]Va5 bVaSVa^lV [_]`mocVal5 _Rb\dWYSQojYV XQ`a_bl `_\mX_SQcV\VZ `_
[_]`mocVa^_Z bVcY5 hQjV SbVT_ aQX]VjQoc S b`VgYQ\m^lf bc_Z[Qf U\p Q`6
`QaQcdal5 `aYhݷ] S XQSYbY]_bcY _c [_^[aVc^_Z XQUQhY S _U^d bc_Z[d ]_WVc
S_ZcY _c UVbpc[Q U_ USdf6caݷf b_cV^ [_]`mocVa_S5 [QWUlZ b_ bS_Y] `a_gVb6
b_a_]5 `Q]pcmo Y `VaYeVaYZ^l]Y dbca_ZbcSQ]Y7 @a_gVbb_al Y R\_[Y `YcQ6
^Yp [_]`mocVa_S ^dWUQocbp S _f\QWUV^YY ‑ [Q[ `aQSY\_5 S_XUdi^_]5 c_
Vbcm b `_]_jmo _Rlh^lf SV^cY\pc_a_SD ncY SV^cY\pc_al `aY cQ[_] [_\YhV6
bcSV [_]`mocVa_S5 aQX]Vjݷ^^lf S _U^_] ]VbcV5 ]_Tdc `a_YXS_UYcm YXapU^lZ
id]7 @_nc_]d U\p dbcQ^_S[Y bVaSVa_S _Rlh^_ `aVUdb]QcaYSQoc b`VgYQ\m^_V
`_]VjV^YV5 S [_c_a_] hV\_SV[d ^Qf_UYcmbp ^V[_]e_ac^_ YX6XQ id]Q5 YX6XQ
`_^YWV^^_Z cV]`VaQcdal S_XUdfQ5 [_c_aQp b`VgYQ\m^_ `_UUVaWYSQVcbp [_^6
UYgY_^VaQ]Y U\p _RVb`VhV^Yp R_\VV ^QUݷW^_Z aQR_cl [_]`mocVa_S5 YX6XQ
b[S_X^p[_S5 b_XUQSQV]lf SV^cY\pc_aQ]Y7 2_\VV c_T_5 eYXYhVb[_V _cbdcbcSYV
\oUVZ S bVaSVa^_Z d\dhiQVc db\_SYp U\p aQR_cl [_]`mocVa_S ‑ S `_]VjV6
^YV ^Y[c_ ^V `aY^_bYc `l\m Y TapXm5 ^V SlUV\pVc S S_XUdf \Yi^oo S\QTd5
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^V b`_cl[QVcbp _ `a_S_UQ7 @_nc_]d \oUY S cQ[_V `_]VjV^YV XQf_Upc5 c_\m[_
[_TUQ caVRdVcbp hc_6c_ bUV\Qcm b Q``QaQcda_Z ‑ _caV]_^cYa_SQcm V5ݷ dbcQ^_6
SYcm ^_Sdo5 XQ]V^Ycm bcQadoD RlSQVc5 hc_ ^Y _UY^ WYS_Z hV\_SV[ ^V `_pS6
\pVcbp S bVaSVa^_Z S cVhV^YV ^Vb[_\m[Yf ]VbpgVS7 3bV ^Qbca_Z[Y Y d`aQS\V6
^YV aQR_c_Z bVaSVa^lf ]QiY^ `a_YXS_Upcbp dUQ\5_^^ݷ YX UadTYf `_]VjV^YZ5
TUV ^Qf_Upcbp aQR_hYV ]VbcQ `a_TaQ]]Ybc_S Y bYbcV]^lf QU]Y^YbcaQc_a_S7
>V[_c_alV bVaSVa^lV [_]`mocVal ^V Y]Voc SYUV_[Qacl5 c_ Vbcm ]_^Yc_a
[ ^Y] `_U[\ohYcm ^V\mXpD U_ ^QhQ\Q ]Qbb_S_T_ aQb`a_bcaQ^V^Yp ^\K [ cQ6
[Y] [_]`mocVaQ] ^VS_X]_W^_ Rl\_ `_U[\ohYcm cQ[WV Y [\QSYQcdad7 8QhV]5
b`aQiYSQVcbp5 ^Q cQ[Yf ]QiY^Qf `_UUVaWYSQcm TaQeYhVb[YZ Y^cVaeVZb5 [_6
c_a_T_ ^Y[c_ Y ^Y[_TUQ ^V dSYUYcH

2_\miY^bcS_ [_^Vh^lf `_\mX_SQcV\VZ:< [_]`mocVa_S S ^QiY U^Y ^V `_6
^Y]QVc5 [Q[ S__RjV ]_W^_ Yb`_\mX_SQcm [_]`mocVa5 Vb\Y ^Q [ݷ^ ^Vc TaQ6
eYhVb[_T_ Y^cVaeVZbQ5 ^_ nc_5 `_ R_\mi_]d bhݷcd5 \Yim b\VUbcSYV `a_S_UY6
]_Z ^V[_c_al]Y [_a`_aQgYp]Y `a_`QTQ^Ul7 3`\_cm U_ bVaVUY^l :BB96f T_U_S
TaQeYhVb[YV `_\mX_SQcV\mb[YV Y^cVaeVZbl ^V Y]V\Y cQ[_T_ SbV_RkV]\ojVT_
aQb`a_bcaQ^V^Yp5 [Q[ bVZhQb5 hc_ b_SVaiV^^_ ^V ]ViQ\_ \oUp] `_\mX_SQcm6
bp [_]`mocVaQ]Y5 UQ Y bVZhQb ]^_TYV `_\mX_SQcV\Y `aVU`_hYcQoc [_`Ya_6
SQcm eQZ\l Y `a_b]QcaYSQcm b_UVaWY]_V UYb[_S b `_]_jmo USdf`Q^V\m^lf
eQZ\_Slf ]_^Yc_a_S5 cQ[Yf [Q[ O1B V1>175B Y\Y ]?D1< L?==1>45B5 YUV_\_6
TYhVb[Y] `aVUiVbcSV^^Y[_] [_c_alf Rl\ W?BD?> L?==1>45B5 aQR_cQSiYZ S
cV[bc_S_] aVWY]V7 <oR_`lc^_5 hc_ UQWV caQUYgY_^^lZ _[_^^lZ Y^cVaeVZb5
S [_c_a_] `_UaQXd]VSQVcbp S_X]_W^_bcm ]V^pcm aQX]Val _[_^5 `VaV]VjQcm
Yf `_ n[aQ^d5 hQbcYh^_ ^Q[\QUlSQcm UadT ^Q UadTQ Y c7 `75 S db\_S^do n`_fd
:BA96f Y :BB96f T_U_S hQbc_ aVQ\YX_SlSQ\bp RVX Sbp[_Z TaQeY[Y5 ^Q n[aQ^V
Q\eQSYc^_6gYea_S_T_ ]_^Yc_aQ7

3`a_hV]5 Y W?BD?> L?==1>45B b_ SbV]Y VT_ `_XU^Y]Y [\_^Q]Y5 Y _[_^6
^lV Y^cVaeVZbl5 Yb`_\mX_SQSiYV cV[bc_SlZ aVWY] 1Q S_ SaV]V^Q V\6MX\
_^Y Rl\Y SVbm]Q `_`d\pa^l25 f_cp Y ^V Yb`_\mXdoc TaQeY[d [Q[ cQ[_6
Sdo5 Sbݷ WV _b^_SQ^l ^Q c_] WV RQX_S_] `aY^gY`V5 hc_ Y `aYSlh^lV ^l^V
ݷY[_^_h^_6]V^oiVh^lVݷ Y^cVaeVZblC `a_bcaQ^bcS_ n[aQ^Q _^Y Yb`_\mXdoc
U\p aQX]VjV^Yp cQ[ ^QXlSQV]lf n\V]V^c_S Y^cVaeVZbQ5 Y\Y SYUWVc_S 5
[_c_alV _Rlh^_ S[\ohQoc ]V^o5 [^_`[Y5 e\QW[Y Y `VaV[\ohQcV\Y 1Q^T\7
3853;2?H5C Y B149?2EDD?>C25 `_\p U\p SS_UQ cV[bc_S_Z Y^e_a]QgYY5 Q cQ[6
WV bcQcYhVb[YV `_pb^pojYV ^QU`YbYD Yb`_\mX_SQ^YV TaQeYhVb[_T_ aVWY]Q
^Vb[_\m[_ aQbiYapVc aV`VacdQa SYUWVc_S5 S[\ohQp S ^VT_ _[^Q b `Y[c_TaQ]6
]Q]Y 25ݷY[_^[Q]Yݷ1 SbVS_X]_W^lV `_\Xd^[Y5 Y^UY[Qc_al Y UadTYV n\V]V^6
cl5 ^Q [_c_alV fSQcY\_ eQ^cQXYY d aQXaQR_chY[Q7 =VWUd cV]5 `_^QR\oUQS XQ

:<@_U [_^Vh^l] `_\mX_SQcV\V] 1Q^T\7 5>4 EC5B2 _Rlh^_ `_UaQXd]VSQoc hV\_SV[Q5
[_c_alZ b `_]_jmo [_]`mocVa_S aViQVc [Q[YV6c_ bS_Y XQUQhY5 ^Y[Q[ ^V bSpXQ^^lV b UQ\m6
^VZiY] Yb`_\mX_SQ^YV] [_]`mocVa_SD ^Q`aY]Va5 bV[aVcQam Y\Y UYXQZ^Va5 Yb`_\mXdp [_]6
`mocVa5 pS\pocbp `aY nc_] [_^Vh^l]Y `_\mX_SQcV\p]Y5 Q `a_TaQ]]Ybc ‑ ^Vc5 `_b[_\m[d
XQUQhY5 [_c_alV _^ aViQVc5 ^QgV\V^l ^Q _aTQ^YXQgYo aQR_cl UadTYf `_\mX_SQcV\VZ 1Y\Y
UQWV VT_ bQ]_T_2 b [_]`mocVa_]7 3`_\^V S_X]_W^_5 hc_ [_^Vh^l]Y `_\mX_SQcV\p]Y _[Q6
Wdcbp cV5 [c_ RdUVc Yb`_\mX_SQcm `a_TaQ]]d5 [_c_ado bVZhQb `YiVc `a_TaQ]]Ybc7
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aQR_c_Z `a_eVbbY_^Q\_S ‑ `a_TaQ]]Ybc_S Y bYbcV]^lf QU]Y^YbcaQc_a_S5 S
_b_RV^^_bcY cVf YX ^Yf5 [c_ Yb`_\mXdVc bYbcV]l bV]VZbcSQ ^>9H5 ]_W^_ XQ]V6
cYcm Vjݷ _UY^ `_Uf_U [ SXQY]_UVZbcSYo hV\_SV[Q b [_]`mocVa_]C [_]Q^U6
^do bca_[d 7 3 nc_] aVWY]V `_\mX_SQcV\m SS_UYc b [\QSYQcdal [_]Q^Ul 5
`aVU`YblSQojYV Sl`_\^V^YV cVf Y\Y Y^lf UVZbcSYZ5 Q [_]`mocVa ncY [_6
]Q^Ul Yb`_\^pVc Y SlS_UYc ^Q n[aQ^ aVXd\mcQclD [_TUQ6c_ UQS^_ Y]V^^_ nc_
^QXlSQ\_bm UYQ\_T_Sl] aVWY]_] aQR_cl b [_]`mocVa_]5 S _c\YhYV _c
`Q[Vc^_T_ aVWY]Q 5 [_TUQ _`VaQc_al XQaQ^VV e_a]Ya_SQ\Y `Q[Vcl XQUQ6
^YZ5 `_\dhV^^lf _c `a_TaQ]]Ybc_S5 Q [_]`mocVa ncY XQUQ^Yp _RaQRQclSQ\
`_ ]VaV T_c_S^_bcY7

@VaS_^QhQ\m^_ UYQ\_T_SlZ aVWY] aQR_cl b [_]`mocVaQ]Y bca_Y\bp b `_]_jmo
cQ[ ^QXlSQV]lf cV\VcQZ`_S:=5 [_c_alV `aVUbcQS\p\Y b_R_Z n\V[ca_]VfQ^YhVb[do `Y6
idjdo ]QiY^[d5 `_U[\ohQV]do [ \Y^YY bSpXY7 9bf_U^_V `aVU^QX^QhV^YV cV\VcQZ`_S
b_bc_p\_ S `VaVUQhV cV[bc_Slf b__RjV^YZ ^Q aQbbc_p^YYD Vjݷ b_SbV] ^VUQS^_ U\p ba_h6
^lf b__RjV^YZ Yb`_\mX_SQ\Y cV\VTaQ]]l5 [_c_alV `_hcQ\m_^ U_bcQS\p\ ^Q U_] QUaV6
bQcd5 `aYhݷ] `_\dhV^^Qp cV\VTaQ]]Q `aVUbcQS\p\Q b_R_Z `_\_b[Y `VhQc^_T_ cV[bcQ5
SlUQ^^_T_ cV\VcQZ`_]5 SlaVXQ^^lV ^_W^YgQ]Y Y ^Q[\VV^^lV ^Q `\_c^_V _b^_SQ^YV7
AQR_cQVc cV\VcQZ` S gV\_] U_S_\m^_ `a_bc_C Sb5ݷ hc_ _`VaQc_a ^QRYaQVc ^Q [\QSYQcd6
aV5 `VaVUQݷcbp S \Y^Yo bSpXY5 Q Sb5ݷ hc_ YX \Y^YY bSpXY `aYi\_ ‑ `VhQcQVcbp ^Q Rd]QTV7
>Q`aY]Va5 Vb\Y USQ cV\VcQZ`Q b_VUY^Ycm UadT b UadT_]5 _`VaQc_al b]_Tdc ]VWUd b_R_Z
DݷT_S_aYcm_`ݷ b_RbcSV^^_ T_S_ap5 cV\VTaQ]]l cQ[ Y `VaVUQSQ\Ybm5 b `_`aQS[_Z ^Q c_5
hc_ \Y^YY bSpXY ]VWUd cV\VcQZ`Q]Y QSc_]QcYhVb[Y [_]]dcYa_SQ\Ybm `aY]Va^_ cQ[5
[Q[ [_]]dcYadocbp \Y^YY bSpXY `a_S_U^_Z cV\Ve_^YY5 Q S ^V[_c_alf b\dhQpf Y]V^^_
`a_S_U^lV cV\Ve_^l Y Yb`_\mX_SQ\Ybm S a_\Y \Y^YZ bSpXY7 CV\VTaQ]]l Rl\Y `aQ[cY6
hVb[Y `_\^_bcmo SlcVb^V^l YX _RYf_UQ aQXSYcYV] gYea_Slf bVcVZ bSpXY ‑ ]_RY\m^_Z
cV\Ve_^YY Y 9^cVa^VcQ7

@_U[\ohYcm cV\VcQZ` [ [_]`mocVad U_TQUQ\Ybm Vjݷ S n`_fd `VaS_T_ `_[_\V^Yp
N3=D cV\VcQZ`l [ c_]d SaV]V^Y bVaYZ^_ `a_YXS_UY\Ybm U\p ^dWU cV\VTaQeYY Y Rl\Y
U_bcd`^l ^Q al^[V5 c_ Vbcm Yf ^V ^QU_ Rl\_ aQXaQRQclSQcm5 Q [_]`mocVa^l] Y^WV^VaQ]
c_T_ SaV]V^Y fSQcQ\_ UadTYf XQR_c7 AQR_cQp b [_]`mocVa_] S UYQ\_T_S_] aVWY]V b
`_]_jmo cV\VcQZ`Q5 _`VaQc_a ^QRYaQ\ [_]Q^Ud ^Q [\QSYQcdaV5 Q _cSVc [_]`mocVaQ
`VhQcQ\bp ^Q Rd]QW^_Z \V^cV7 9^cVaVb^_5 hc_ cQ[_Z aVWY] aQR_cl ݷa_UVaWQ\bp`ݷ ^Q
dUYS\V^YV U_\T_C _^ Rl\ `_\^_bcmo SlcVb^V^ YX `aQ[cY[Y \Yim [ [_^gd :B@96f T_U_S7

9b`_\mX_SQ^YV cV\VcQZ`Q S [QhVbcSV dbca_ZbcSQ U_bcd`Q [ [_]`mocVad Y]V\_ _hV6
SYU^lZ ^VU_bcQc_[C aQbf_U_SQ\_bm _hV^m ]^_T_ Rd]QTY7 @VaS_^QhQ\m^_ Y]V^^_ nc_ bcQ6
\_ `aYhY^_Z ]Qbb_S_T_ `VaVf_UQ _c caQUYgY_^^lf cV\VcQZ`_S [ Q\eQSYc^_6gYea_Sl]
cVa]Y^Q\Q]5 [_c_alV Rl\Y _b^QjV^l [\QSYQcda_Z Y dbca_ZbcS_] _c_RaQWV^Yp 1n[aQ6
^_]2 ^Q _b^_SV n\V[ca_^^_6\dhVS_Z cadR[Y 1[Y^Vb[_`Q2D Sb5ݷ hc_ _`VaQc_a ^QRYaQ\ ^Q
[\QSYQcdaV5 `VaVUQSQ\_bm S \Y^Yo bSpXY5 [Q[ Y S b\dhQV cV\VcQZ`Q5 Q Y^e_a]QgYp5
`_\dhV^^Qp YX \Y^YY bSpXY5 _c_RaQWQ\Qbm ^Q n[aQ^V5 hc_ `_XS_\p\_ ^V caQcYcm Rd]QTd7

N[_^_]Yp Rd]QTY ‑ _c^oUm ^V VUY^bcSV^^_V Y UQWV ^V T\QS^_V U_bc_Y^bcS_ n[aQ^Q
S baQS^V^YY b Rd]QW^_Z \V^c_Z5 SVUm ^Q n[aQ^V ]_W^_ S \oR_Z ]_]V^c YX]V^Ycm YX_R6
aQWV^YV S \oR_] VT_ ]VbcVD U\p cVa]Y^Q\_S `aQ[cYhVb[Y baQXd Rl\Y SSVUV^l d`aQS6

:=9^cVaVb^_ _c]VcYcm5 hc_ S adbb[_] pXl[V b\_S_ ݷ`cV\VcQZݷ `a_h^_ XQ[aV`Y\_bm S [Q6
hVbcSV ^QaYgQcV\m^_T_ _R_X^QhV^Yp b__cSVcbcSdojYf dbca_ZbcS5 c_TUQ [Q[ S Q^T\_pXlh^lf
Ybc_h^Y[Qf hQjV Yb`_\mXdVcbp cVa]Y^ ݷcV\V`aY^cVaݷ 1D5<5@B9>D5B2D UV\_ S c_]5 hc_ b\_S_
D5<5DI@5 pS\p\_bm XQaVTYbcaYa_SQ^^_Z c_aT_S_Z ]Qa[_Z _U^_T_ YX `a_YXS_UYcV\VZ cQ[_T_
_R_adU_SQ^Yp7
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AYb7 :7=7 CV\VcQZ` J\[6<< b `Vae_aQc_a_] Y bhYclSQcV\V] `Vae_\V^c:>

\pojYV gV`_h[Y bY]S_\_S5 YXSVbc^lV [Q[ 5C31@56`_b\VU_SQcV\m^_bcY 1_c ^QXSQ^Yp
b`VgbY]S_\Q NC31@55 Y]VojVT_ [_U ;@25 `aY `_\dhV^YY [_c_alf cVa]Y^Q\ `VaV]VjQ\
[dab_a S d[QXQ^^do `_XYgYo ^Q n[aQ^V5 ]V^p\ gSVc SlS_UY]_T_ cV[bcQ Y c7 `7

BVZhQb Q\eQSYc^_6gYea_SlV cVa]Y^Q\l R_\miV ^V Sl`db[QocbpD `aY ^V_Rf_UY]_6
bcY b nc_Z a_\mo ]_WVc b`aQSYcmbp \oR_Z ^_dcRd[5 _b^Qjݷ^^lZ `_b\VU_SQcV\m^l] `_a6
c_] Y\Y `VaVf_U^Y[_] ^\K6C5B91<5 Vb\Y ^Q [ݷ^ XQ`dbcYcm b__cSVcbcSdojVV `a_TaQ]]^_V
_RVb`VhV^YV7 ;bcQcY5 `VaS_^QhQ\m^Qp ^Qbca_Z[Q d`_]Y^QSiYfbp SliV bVaSVa^lf ]Q6
iY^5 ^V Y]VojYf SYUV_[Qacl5 `a_YXS_UYcbp Y]V^^_ cQ[C bYbcV]^lZ QU]Y^YbcaQc_a
`_U[\ohQVc bS_Z aQR_hYZ [_]`mocVa hVaVX LXV6`_ac [ ^QbcaQYSQV]_Z bVaSVa^_Z ]Q6
iY^V Y XQ`db[QVc d bVRp n]d\pc_a cVa]Y^Q\Q7 Nc_ `_XS_\pVc `a_YXSVbcY XQTadX[d _`VaQ6
gY_^^_Z bYbcV]l b S^Vi^VT_ ^_bYcV\p5 dbcQ^_SYcm Vݷ ^Q bVaSVa^do ]QiY^d5 ^Qbca_Ycm
bSpXm b \_[Q\m^_Z bVcmo Y baVUbcSQ dUQ\ݷ^^_T_ U_bcd`QD UQ\m^VZiQp ^Qbca_Z[Q5 Q cQ[6
WV d`aQS\V^YV S f_UV n[b`\dQcQgYY _Rlh^_ `a_YXS_Upcbp dUQ\ݷ^^_ `_ bVcY5 `_b[_\m[d
nc_ dU_R^VV ‑ ^QbcaQYSQV]lZ [_]`mocVa dWV ^V ^dW^_ bSpXlSQcm i^da_] ^Q`ap]do b
]QiY^_Z QU]Y^YbcaQc_aQ7

5\p _RaQR_c[Y [_]Q^U5 SS_UY]lf `_\mX_SQcV\V]5 Yb`_\mXdVcbp b`VgYQ\m6
^Qp `a_TaQ]]Q ‑ cQ[ ^QXlSQV]lZ Y^cVa`aVcQc_a [_]Q^U^_Z bca_[Y 7
NcQ `a_TaQ]]Q _Rlh^_ SlUQݷc [_a_c[_V `aYT\QiV^YV Y WUݷc5 [_TUQ `_\m6
X_SQcV\m ^QRVaݷc bca_[d Y ^QW]ݷc N>D5B5 `_b\V hVT_ Sl`_\^pVc UVZbcSYp5
`aVU`YbQ^^lV SSVUݷ^^_Z bca_[_Z7 3 `a_bcVZiV] b\dhQV cQ[Qp bca_[Q b_UVa6
WYc _U^d [_]Q^Ud5 f_cp Y^cVa`aVcQc_a `_XS_\pVc `_]VbcYcm S _U^_Z bca_[V
^Vb[_\m[_ [_]Q^U Y UQWV [Q[6^YRdUm fYca_ Yf bSpXQcm5 hc_Rl _^Y SXQY]_UVZ6
bcS_SQ\Y UadT b UadT_]7 @VaS_V b\_S_ [_]Q^Ul aQbb]QcaYSQVcbp [Q[ Vݷ Y]p5
_bcQ\m^lV b\_SQ ‑ [Q[ `QaQ]Vcal7 >V[_c_alV Y]V^Q [_]Q^U Y^cVa`aVcQ6
c_a ݷX^QVcݷ bQ]5 cQ[YV [_]Q^Ul ^QXlSQocbp Sbca_V^^l]Y D SbV _bcQ\m^lV
Y]V^Q Y^cVa`aVcQc_a bhYcQVc Y]V^Q]Y S^Vi^Yf `a_TaQ]]5 ^Qf_UYc ^Q UYb[V
^dW^lV Yb`_\^pV]lV eQZ\l Y XQ`db[QVc Yf7

9^_TUQ ]_W^_ db\liQcm5 hc_ bYbcV]l bV]VZbcSQ ^>9H p[_Rl ^VdU_R^l U\p
`_\mX_SQcV\p5 `_c_]d hc_ cQ] `aYf_UYcbp aQR_cQcm b [_]Q^U^_Z bca_6

:>E_c_ b bQZcQ 3Y[Y`VUYY5 b]7 8DD@C885>7G9;9@54917?B78G9;98
O9<5CJ\[6<<h1DhLQV717B7:@77
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AYb7 :7>7 CVa]Y^Q\ FD:99:?

7
[_Z7 Nc_5 aQXd]VVcbp5 ]Ye5 Ybc_[Q]Y [_c_a_T_ b\dWQc `VaV`dcQ^^lV `aYhY^l
Y b\VUbcSYp7 ?`a_SVaT^dcm nc_c ]Ye `a_jV `a_bc_T_7 3apU \Y [c_6^YRdUm5
[c_ f_cp Rl aQX SYUV\ ^_dcRd[ _c J@@<55 XQpSYc5 hc_ S V13 X\ a _cbdcbcSd6
Vc TaQeYhVb[YZ Y^cVaeVZb `_\mX_SQcV\pD ^Q_R_a_c5 _^ cQ] VUSQ \Y ^V bQ]lZ
7ݷaQXSVbYbclZݷ 2_\miY^bcS_ ݷRlh^lf_ݷ `_\mX_SQcV\VZ ncY] S`_\^V dU_S\V6
cS_apVcbp5 ^_ [_TUQ _hVaVU^_Z ]Q[Rd[ _[QXlSQVcbp S ad[Qf `a_eVbbY_^Q\Q5
baVUY SbVT_ SV\Y[_\V`Yp TaQeYhVb[_T_ Y^cVaeVZbQ S^VXQ`^_ _R^QadWYSQVcbp
n]d\pc_a cVa]Y^Q\Q b `aYT\QiV^YV] [_]Q^U^_Z bca_[Y7

@aQ[cYhVb[Y c_ WV bQ]_V `a_Ybf_UYc ^Q b_SaV]V^^lf UYbcaYRdgYpf bS_6
R_U^_ aQb`a_bcaQ^pV]lf ^>9H6bYbcV]5 _aYV^cYa_SQ^^lf ^Q [_^Vh^_T_ `_\m6
X_SQcV\p7 2a_bQVcbp S T\QXQ aQX^__RaQXYV TaQeYhVb[Yf _R_\_hV[5 Yb`_\mXdV6
]lf cQ]7 ;Q[ dWV T_S_aY\_bm5 TaQeYhVb[YZ Y^cVaeVZb `_\mX_SQcV\p XUVbm ^V
pS\pVcbp hQbcmo _`VaQgY_^^_Z bYbcV]lD R_\miV c_T_5 S _c\YhYV _c [_]]VahV6
b[Yf bYbcV]5 S[\ohQojYf cd WV V13 X\ a5 S^Vi^YZ SYU `_\mX_SQcV\mb[_T_
Y^cVaeVZbQ S caQUYgY_^^lf bYbcV]Qf ^V XQiYc ^Q]VacS_ S TaQeYhVb[do ^QU6
bca_Z[d5 Q aVQ\YXdVcbp _cUV\m^_Z `a_TaQ]]_Z5 [_c_aQp ^QXlSQVcbp _[_^^l]
]V^VUWVa_] 7 @_\mX_SQcV\m ]_WVc SlRaQcm c_c S^Vi^YZ SYU Y ed^[gY_6
^Q\m^_bcm _[_^^_Z bYbcV]l5 [_c_alV V]d dU_R^VV5 Q `aY _`aVUV\ݷ^^_Z b^_6
a_S[V ‑ ]V^pcm SYU Y `_SVUV^YV _[_^^_Z bYbcV]l5 ^Q`aY]Va5 S XQSYbY]_bcY
_c ^Qbca_V^Yp5 `aYhݷ] `ap]_ S_ SaV]p aQR_cl5 UQWV ^V XQ[alSQp _[^Q XQ`d6
jV^^lf `aY\_WV^YZ7

AQXd]VVcbp5 U\p U9>EH Y OB55K\M UQS^_ bdjVbcSdoc5 [a_]V `a_hVT_5
Y ݷY[_^_h^lVݷ eQZ\_SlV ]V^VUWVal5 `aYhݷ] Yf ^Q`YbQ^_ U_S_\m^_ ]^_6
T_ ‑ W1ED9<EC5 M?<@89>5 T?>AE5B?B5 YLV1>OV5 ]8E>1B5 W5=?5 \@135OV5 [Xa
M5C;D?@5 a65 Y UadTYVD Vjݷ iYaV `aVUbcQS\V^l USdf`Q^V\m^lV eQZ\_SlV ]V6
^VUWVal5 `a_U_\WQojYV caQUYgYY X^Q]V^Yc_T_ W?BD?> L?==1>45BC nc_ cV[6

:?CQ] WV5 b]7 8DD@C885>7G9;9@54917?B78G9;98O9<5CMNLh_]:99hD5B=9>1<7:@7
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bc_SlZ V94>978D L?==1>45B5 Q cQ[WV TaQeYhVb[YV 75>D?? 1VT_ ^V b\VUdVc
`dcQcm b _U^_Y]ݷ^^l] UYbcaYRdcYS_] U9>EH25 TBEC145B5 5=5<OV;5 \E>fl?G5B5
PWXVN L?==1>45B5 M?E2<5 L?==1>45B5 =EL?==1>45B Y c7 `7 CV] ^V ]V^VV
]^_TYV `a_eVbbY_^Q\l `aVU`_hYcQoc aQR_cQcm b eQZ\Q]Y ‑ [_`Ya_SQcm Yf5
`VaVY]V^_SlSQcm5 b_acYa_SQcm `_ _cUV\m^l] [QcQ\_TQ]:@5 `VaVRaQblSQcm b
UYb[Q ^Q UYb[5 dUQ\pcm ‑ b `_]_jmo [_]Q^U [_]Q^U^_Z bca_[Y7 Nc_ _Rkpb6
^pVcbp _U^Y] _hV^m `a_bcl] eQ[c_]C cQ[ UVZbcSYcV\m^_ dU_R^VV Y RlbcaVV7

9^cVaVb^_5 hc_ baVUbcSQ [_]Q^U^_Z bca_[Y `aYbdcbcSdoc Y S bYbcV]Qf
bV]VZbcSQ `9>4?GCD `_\dhYcm _[^_ cVa]Y^Q\Q b b__cSVcbcSdojY] `aYT\Q6
iV^YV] cQ] ]_W^_5 Vb\Y ^QWQcm bQ[aQ]V^cQ\m^do [^_`[d ݷ]db@ݷ 1\D1BD25
SlRaQcm S ]V^o `d^[c ݷ3l`_\^Ycmݷ 1[E>2 Y S [QhVbcSV Y]V^Y [_]Q^Ul SSV6
bcY caY Rd[Sl Dݷ4=3ݷ ^_ bcQ^UQac^lZ Y^cVa`aVcQc_a [_]Q^U^_Z bca_[Y `_U
`9>4?GC _hV^m `aY]YcYSV^5 Yb`_\mX_SQcm VT_ ^VdU_R^_5 Q R_\miY^bcS_ `_\m6
X_SQcV\VZ UQWV ^V `_U_XaVSQoc _ VT_ bdjVbcS_SQ^YY7 @a_eVbbY_^Q\Q] _^
c_WV ^V `_Uf_UYc5 cQ[ hc_ S ]YaV `9>4?GC UQWV _^Y Sl^dWUV^l _Rf_UYcmbp
TaQeYhVb[Y]Y Y^cVaeVZbQ]Y5 XQUVZbcSdp [_]Q^U^do bca_[d c_\m[_ S aVU[Yf
b\dhQpf5 [Q[ `aQSY\_5 bSpXQ^^lf b _Rb\dWYSQ^YV] bYbcV]l7 @a_TaQ]]Ybcl5
`aYSl[iYV [ ^>9H6bYbcV]Q] Y `_ cV] Y\Y Y^l] `aYhY^Q] Sl^dWUV^^lV aQ6
R_cQcm b `9>4?GC5 hQbc_ dbcQ^QS\YSQoc cQ] `VaV^Vbݷ^^lV YX6`_U ^>9H Y^cVa6
`aVcQc_al [_]Q^U^_Z bca_[YD ^Q`aY]Va5 cQ[_Z Y^cVa`aVcQc_a Sf_UYc S `Q[Vc
V9>P`7

;_^Vh^_5 [_]Q^U^Qp bca_[Q caVRdVc ^V[_c_a_T_ XQ`_]Y^Q^Yp5 ^_ [_]Q^U5
[_c_alV `aYUݷcbp XQ`_]^Ycm5 ^V cQ[ ]^_T_D ]VWUd cV] TaQeYhVb[YV Y^cVa6
eVZbl5 ^Vb]_cap ^Q SbV XQpS\V^Yp _R Yf Y^cdYcYS^_Zݷ `_^pc^_bcY5ݷ c_WV
Sl^dWUQoc ]^_T_ hVT_ XQ`_]^YcmC hVT_ bc_Yc _U^_ c_\m[_ Yb`_\mX_SQ^YV
[\QSYi LDB< Y \896D S b_hVcQ^YY b ݷli[_Z[ݷ `aY SlUV\V^YY n\V]V^c_S 1nc_
Vjݷ U_S_\m^_ `a_bc_5 `_b[_\m[d aVXd\mcQc baQXd WV SYUV^2 Y `aY [_`Ya_6
SQ^YY eQZ\_S5 Yf `VaV]VjV^YY Y b_XUQ^YY 7ݷpa\l[_Sݷ ?RdhV^YV aQR_cV b
TaQeYhVb[Y]Y Y^cVaeVZbQ]Y bݷ ^d\p5ݷ c_ Vbcm [_TUQ _RdhQV]lZ S__RjV ^V
Y]VVc ^Y[Q[_T_ _`lcQ aQR_cl b [_]`mocVa_]5 _[QXlSQVcbp ^Q `_SVa[d cpWV6
\VV5 hV] _RdhV^YV aQR_cV b_ baVUbcSQ]Y [_]Q^U^_Z bca_[YD iYa_[Qp `dR\Y[Q
`_cYf_^m[d `VaVbcQݷc XQ]VhQcm nc_ `a_bc_ `_c_]d5 hc_ bVZhQb \oUY ^QhY^Q6
oc `aYSl[Qcm [ TaQeYhVb[Y] Y^cVaeVZbQ] b U_i[_\m^_T_ S_XaQbcQ S bY\d
Yf iYa_[_T_ aQb`a_bcaQ^V^Yp ‑ [_c_a_V5 S bS_o _hVaVUm5 pS\pVcbp b[_aVV
aVXd\mcQc_] dbY\YZ Y[6`_UaQXUV\V^YZ _`aVUV\ݷ^^lf [_]]VahVb[Yf [_a`_6
aQgYZ5 ^VWV\Y b\VUbcSYV] SVbm]Q b_]^YcV\m^_T_ ݷdU_RbcSQݷ TaQeYhVb[Yf

:@3 ^QiV SaV]p S f_Ud cVa]Y^ DݷQ`[Q`ݷ nc_c cVa]Y^5 ^Q bQ]_] UV\V _X^QhQojYZ n\V]V^c
TaQeYhVb[_T_ Y^cVaeVZbQ ‑ c_ bQ]_V _]i_]_ݷ b Y[_^[Q]Yݷ ‑ ^V`aYV]\V] U\p Y]V^_SQ^Yp
_RkV[cQ eQZ\_S_Z bYbcV]l5 b_UVaWQjVT_ Y]V^Q eQZ\_S7 3 hQbc^_bcY5 `Q`[Y b_SVaiV^^_ ^V
_RpXQcV\m^_ [Q[6\YR_ `aVUbcQS\V^l ^Q UYb[V5 Q Y[_^[Y S ^Yf ^V _RpXQ^l b__cSVcbcS_SQcm
eQZ\Q]D S c_ WV SaV]p b eQZ\Q]Y Y [QcQ\_TQ]Y ]_W^_ aQR_cQcm RVX ݷ]_`Q`ݷ ‑ ^Y USdf`Q6
^V\m^lV eQZ\_SlV ]V^VUWVal5 ^Y [_]Q^U^Qp bca_[Q ^Y[Q[Yf ݷ]_`Q`ݷ ^V `_UaQXd]VSQoc7
3 nc_Z [^YTV ]l Yb`_\mXdV] [_aaV[c^do cVa]Y^_\_TYoD cVa]Y^l ݷQcQ\_T]ݷ Y UYaV[c_6ݷ
aYpݷ ]l bhYcQV] aQS^_`aQS^l]Y5 Q b\_S_ ݷQ`[Q`ݷ `_pS\pVcbp S cV[bcV \Yim c_TUQ5 [_TUQ
caVRdVcbp ^Q`_]^Ycm _ VT_ ^Vd]Vbc^_bcY7



@= @aVUSQaYcV\m^lV bSVUV^Yp

Y^cVaeVZb_S7 HQbc_ `_\mX_SQcV\m `aYSl[QVc ^V [ TaQeYhVb[_]d Y^cVaeVZbd
S `aY^gY`V5 Q [ [_^[aVc^_Z SVabYY cQ[_S_T_ Y _[QXlSQVcbp b_SVaiV^^_ RVb6
`_]_jV^5 ^Q`aY]Va5 `aY `VaVf_UV ^Q UadTdo SVabYo _`VaQgY_^^_Z bYbcV]l7

;_^Vh^_5 `aVWUV hV] baVUbcSQ aQR_cl b [_]Q^U^_Z bca_[_Z bcQ\Y UVZ6
bcSYcV\m^_ dU_R^l]Y5 Y] `aYi\_bm `a_ZcY U_\TYZ `dcm b_SVaiV^bcS_SQ^Yp7
B_SaV]V^^lV Y^cVa`aVcQc_al [_]Q^U^_Z bca_[Y ݷpc^[_`ݷ ^Vb[_\m[_ b_cV^
`_b\VU^Yf SSVUݷ^^lf `_\mX_SQcV\V] [_]Q^U Y `_XS_\poc Rlbca_ Y RVX dbY\YZ
^QZcY ^dW^do [_]Q^Ud baVUY XQ`_]^V^^lfD [a_]V c_T_5 _^Y `_XS_\poc aV6
UQ[cYa_SQcm SS_UY]do [_]Q^Ud b `_]_jmo [\QSYi 5ݷ]_\bcaVݷ ݷdTQUlSQcmݷ
Y]p eQZ\Q `_ `VaSl] SSVUݷ^^l] Rd[SQ]5 ^V[_c_alV SQaYQ^cl Y^cVaeVZbQ
[_]Q^U^_Z bca_[Y SlUQoc `_\mX_SQcV\o [_^cV[bc^lV `_Ub[QX[Y _c^_bYcV\m6
^_ c_T_5 hc_ Vjݷ ]_W^_ ^Q`YbQcm S nc_Z hQbcY SS_UY]_Z [_]Q^Ul5 Y c7 `7
AQR_cQ b cQ[_Z [_]Q^U^_Z bca_[_Z `aY db\_SYY f_a_iVT_ da_S^p S\QUV^Yp
Vo ]_WVc `a_Ybf_UYcm S aQXl Y UQWV S UVbpc[Y aQX RlbcaVV5 hV] Sl`_\^V6
^YV cVf WV UVZbcSYZ b `_]_jmo b[_\m dT_U^_ ݷ_QS_a_hV^^_T^ݷ TaQeYhVb[_6
T_ Y^cVaeVZbQ7 @aVUbcQSmcV bVRV5 [ `aY]Vad5 hc_ Sl SVa^d\Ybm YX `_VXU[Y
S @QaYW Y f_cYcV b[_`Ya_SQcm ^Q bS_Z [_]`mocVa e_c_TaQeYY b [Qac_h[Y
e_c_Q``QaQcQ7 ;_]Q^Ul

34 Y8?D?1<2E=8;9:>
=;49B Y1B9C
34 Y1B9C
=?E>D 8=>D86<1C8
3@ 8=>D86<1C88439=83 7
E=?E>D 8=>D86<1C8

b dhݷc_] QSc_U_`_\^V^Yp Y]ݷ^ eQZ\_S Y Yb`_\mX_SQ^Yp Ybc_aYY [_]Q^U ]_W6
^_5 ^V _b_RV^^_ c_a_`pbm5 ^QRaQcm XQ iVbcm6bV]m bV[d^U5 SVUm R�_\mido hQbcm
cV[bcQ S__RjV ^V `aYUݷcbp ^QRYaQcmC b[_aVV SbVT_5 d SQb S U_]Qi^V] [Q6
cQ\_TV c_\m[_ Y]p `_U[QcQ\_TQ Y8?D?1<2E= ^QhY^QVcbp b Y85 cQ[ hc_ U_6
bcQc_h^_ RdUVc ^QRaQcm c_\m[_ ncY USV Rd[Sl5 ^QWQcm [\QSYid ]125 Y [_6
]Q^U^lZ Y^cVa`aVcQc_a U_`YiVc Y]p Y8?D?1<2E=5 db\dW\YS_ `_bcQSYS `_6
b\V ^VT_ [_bdo hVacdD c_ WV bQ]_V ]_W^_ bUV\Qcm `aY ^QR_aV [_]Q^Ul
E>D?=ݷ 8=>D86<1C8ݷ 1[QcQ\_T =>D ‑ b[_aVV SbVT_5 VUY^bcSV^^lZ S [_a^VS_]
[QcQ\_TV ^QhY^QVcbp b =5 Q VT_ `_U[QcQ\_T 6<1C8 ‑ b[_aVV SbVT_5 VUY^bcSV^6
^lZ5 [_c_alZ ^QhY^QVcbp b 62D S]Vbc_ @3ݷ 8=>D86<1C88439=83 ݷ7 _`lc^lZ
`_\mX_SQcV\m ^QRVaݷc @3ݷ 1C:8439=83 5ݷ7 Q Y^cVa`aVcQc_a S]Vbc_ ݷ:1Cݷ `_U6
bcQSYc `VaSlZ QaTd]V^c `aVUlUdjVZ [_]Q^Ul5 c_ Vbcm DݷD86<1C8<=8ݷ [_6
]Q^Ud E=?E>Dݷ 8=>D86<1C8ݷ ^QRYaQcm ^V ^dW^_5 U_bcQc_h^_ RdUVc ^QRaQcm
ݷ=E1ݷ 1S]Vbc_ 1= RdUVc `_UbcQS\V^ cV[bc `_b\VU^VZ [_]Q^Ul5 ^QhY^QSiVZbp
b =25 Y\Y `a_bc_ ^QWQcm USQ aQXQ bcaV\[d SSVaf Y S `_pSYSiVZbp ^Q n[aQ^V
[_]Q^UV =?E>D 8=>D86<1C8 U_RQSYcm S ^QhQ\_ Rd[Sd E7

6b\Y cV WV UVZbcSYp Sl`_\^pcm hVaVX Y^cVaeVZb b `Y[c_TaQ]]Q]Y5 c_ SQ]
`_^QU_RYcbp b^QhQ\Q jV\h[Q]Y ݷli[Y[ݷ U_RaQcmbp U_ b_UVaWY]_T_ [Qa6
c_h[Y5 XQcV]5 Yb`_\mXdp ݷli[d[ݷ S b_hVcQ^YY b [\QSYiVZ \896D5 `_]VcYcm



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa @>

SVbm b`Yb_[ eQZ\_S5 `aQS_Z [^_`[_Z ݷli[Y[ݷ SlXSQcm [_^cV[bc^_V ]V^o5
SlRaQcm S [ݷ^ UVZbcSYV 5ݷYa_SQcm`_]ݷ XQcV] ^QZcY 1Sbݷ cV]Y WV jV\h[Q6
]Y 2ݷli[Y[ݷ [QcQ\_T Y8?D?1<2E=8;9:>5 b^_SQ SlXSQcm [_^cV[bc^_V ]V^o5
b_XUQcm `_U[QcQ\_T Y1B9C5 US_Z^l] jV\h[_] XQZcY S ^VT_ Y5 ^Q[_^Vg5 Sl6
XSQS [_^cV[bc^_V ]V^o S caVcYZ aQX5 SlRaQcm S [ݷ^ `d^[c 7ݷSbcQSYcmݷ 5Q6
WV Vb\Y Sbݷ UV\Qcm Rlbca_5 d SQb ^Q ncd `a_gVUdad dZUݷc ^Y[Q[ ^V ]V^miV
USQUgQcY6caYUgQcY bV[d^U5 Q c_ Y R_\miV7 >_ nc_5 [Q[ ^Y bcaQ^^_5 ^V T\QS^_V7
6b\Y Sl5 [ `aY]Vad5 _hV^m hQbc_ [_`YadVcV e_c_TaQeYY [ bVRV ^Q UYb[5 c_ b
Yb`_\mX_SQ^YV] [_]Q^U^_Z bca_[Y ncd `a_gVUdad ]_W^_ QSc_]QcYXYa_SQcm5
^Q`YbQS cQ[ ^QXlSQV]lZ b[aY`c ‑ _Rlh^lZ cV[bc_SlZ eQZ\5 b_bc_pjYZ
YX [_]Q^U7 5\p ^QiVT_ `aY]VaQ b[aY`c ]_WVc SlT\pUVcm cQ[C

31829>8C8
34 Y8?D?1<2E=8;9:>
=;49B 4:
34 4:
=?E>D 8=>D86<1C8
3@ 8=>D86<1C88439=83 7
E=?E>D 8=>D86<1C8

^_ _`lc^lZ `_\mX_SQcV\m5 b[_aVV SbVT_5 ^Q`YiVc b[aY`c R_\VV TYR[_C

31829>8C8
MR[FY8?D?1<2E=8;9:>
d 24:2 F 22 f 66 K 538? 2W? 49B >1=52D 5H9D :D M
=;49B 4MR[84:
=?E>D 8=>D86<1C8
3@ 8=>D86<1C88439=83 4MR[84:
E=?E>D 8=>D86<1C8

6b\Y cV`Vam ^QXSQcm \oR_Z YX ncYf USdf b[aY`c_S5 ^Q`aY]Va5 75D@8?D?C5 c_
S b\VUdojYZ aQX5 [_TUQ `_caVRdVcbp b[_`Ya_SQcm ^_SlV e_c_TaQeYY 1^Q`aY6
]Va5 `_ S_XSaQjV^YY YX =Y\Q^Q25 U_bcQc_h^_ RdUVc UQcm [_]Q^Ud

7875D@8?D?C V9<1>

B TaQeYhVb[Y]Y Y^cVaeVZbQ]Y cQ[_Z e_[db ^V `a_f_UYcC S _c\YhYV _c [_6
]Q^U5 USYWV^Yp Y jV\h[Y ݷli[Y[ݷ ^V `_UUQocbp e_a]Q\m^_]d _`YbQ^Yo5
S_ Sbp[_] b\dhQV5 U_bcQc_h^_ `a_bc_]d U\p `aQ[cYhVb[_T_ Yb`_\mX_SQ^Yp7

?c]VcY]5 hc_ XQ`db[Qcm TaQeYhVb[YV8_[_^^lV `a_TaQ]]l c_WV `aQSY\m6
^VV YX [_]Q^U^_Z bca_[Y5 ^VWV\Y Yb`_\mX_SQcm U\p nc_T_ SbVS_X]_W^lV ]V6
^o7 >Q`aY]Va5 Vb\Y Sl X^QVcV QUaVb bQZcQ5 ^Q [_c_alZ f_cYcV `_`Qbcm5 c_
U\p XQ`db[Q RaQdXVaQ `a_jV SbVT_ UQcm [_]Q^UdC

69B56?H 8DD@C88GGG7CD?<I1B?F79>6? 6
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BQ]_ Y]p XQ`db[QV]_Z `a_TaQ]]l 1S UQ^^_] b\dhQV 69B56?H:A2 ^V ^Qbc_\m[_
U\Y^^_V5 hc_Rl b VT_ ^QR_a_] ]_T\Y Rlcm [Q[YV6c_ `a_R\V]l5 _b_RV^^_ b
dhݷc_] QSc_U_`_\^V^Yp ‑ ^Q`aY]Va5 QSc_ad ^Q VT_ [_]`mocVaV _[QXQ\_bm
U_bcQc_h^_ ^QRaQcm c_\m[_ Rd[Sl 69B Y ^QWQcm ]12D ^d Q QUaVb bQZcQ SQ] Sbݷ
aQS^_ `aYi\_bm Rl ^QRaQcm ^Q [\QSYQcdaV5 c_\m[_5 S_X]_W^_5 ^V S [_]Q^U^_Z
bca_[V5 Q S b__cSVcbcSdjV] _[_i[V RaQdXVaQ7

@aY]VhQcV\m^Q SlaQXYcV\m^Qp ]_jm b_SaV]V^^lf [_]Q^U^lf Y^cVa`aV6
cQc_a_SC ^Q`aY]Va5 S ^Yf ]_W^_ Yb`_\mX_SQcm cV[bc5 SlSVUV^^lZ _U^_Z [_6
]Q^U_Z5 S [QhVbcSV hQbcY UadT_Z [_]Q^Ul5 ^V T_S_ap dWV _ c_]5 hc_ aVXd\mcQc
aQR_cl _U^_Z `a_TaQ]]l ]_W^_ ^Q`aQSYcm ^Q Sf_U UadT_Z `a_TaQ]]l5 Y cQ6
[Y] _RaQX_] `_bca_Ycm gV\do gV`_h[d `aV_RaQX_SQ^YZ Y^e_a]QgYY5 ^QXlSQ6
V]do [_^SVZVa_]7 ;QWUQp `a_TaQ]]Q5 `_pSYSiQpbp S SQiVZ bYbcV]V5 S c_]
hYb\V Y ^Q`YbQ^^Qp \Yh^_ SQ]Y5 ]_WVc Rlcm Yb`_\mX_SQ^Q S RVb[_^Vh^_]
[_\YhVbcSV b_hVcQ^YZ b UadTY]Y `a_TaQ]]Q]Y Y Sbca_V^^l]Y baVUbcSQ]Y
bQ]_T_ Y^cVa`aVcQc_aQ [_]Q^U^_Z bca_[YD `aY nc_] Sl ]_WVcV S_b`_\mX_6
SQcmbp `a_TaQ]]Q]Y UadTYf QSc_a_S U\p cQ[Yf gV\VZ5 _ [_c_alf Yf QSc_al
UQWV ^V `_U_XaVSQ\Y7 3__RjV5 Vb\Y S_X]_W^_bcY TaQeYhVb[_T_ `_\mX_6
SQcV\mb[_T_ Y^cVaeVZbQ _TaQ^YhV^l eQ^cQXYVZ VT_ aQXaQR_chY[Q5
c_ S_X]_W^_bcY `aQSY\m^_ _aTQ^YX_SQ^^_Z [_]Q^U^_Z bca_[Y _TaQ6
^YhV^l c_\m[_ S_X]_W^_bcp]Y [_]`mocVaQ7

NcY S_X]_W^_bcY5 S_ Sbp[_] b\dhQV5 XQSVU_]_ bc_pc c_T_5 hc_Rl Yf YXd6
hYcm7 ;_^Vh^_5 `aV_U_\Vcm S\Yp^YV `a_`QTQ^Ul ݷb_ecSVa^lfݷ ]_^bca_S Y
dRVUYcm SbVf `_\mX_SQcV\VZ [_]`mocVa_S `VaVZcY ^Q [_]Q^U^do bca_[d ‑
XQUQhQ S b_SaV]V^^lf db\_SYpf ^VaVQ\m^QpD ^_5 [_\m b[_a_ Sl hYcQVcV ncd
[^YTd5 `_6SYUY]_]d5 Sl ^V b_SbV] _Rlh^lZ `_\mX_SQcV\m7 CQ[ S_c5 U\p `a_6
eVbbY_^Q\Q S beVaV Y^e_a]QgY_^^lf cVf^_\_TYZ bS_R_U^_V S\QUV6
^YV baVUbcSQ]Y [_]Q^U^_Z bca_[Y `aQ[cYhVb[Y _RpXQcV\m^_D _cbdc6
bcSYV ncYf ^QSl[_S aVX[_ b^YWQVc SQid gV^^_bcm [Q[ b`VgYQ\YbcQ7 ;a_]V
c_T_5 Y^cVaeVZb [_]Q^U^_Z bca_[Y _[QXlSQVcbp haVXSlhQZ^_ `_\VXV^ S f_UV
^QhQ\m^_T_ _RdhV^Yp `a_TaQ]]Ya_SQ^Yo5 Vb\Y dT_U^_5 S [QhVbcSV dhVR^_T_
`_b_RYp7 @aYhY^l nc_T_ `_Ua_R^_ YX\_WV^l S [_]Vc_UYhVb[ݷ `aVUYb\_SYY5ݷ
^_ _^_ ]_WVc _[QXQcmbp ^V`_^pc^l] U\p ^Vb`VgYQ\YbcQD S cQ[_] b\dhQV QSc_6
ad _bcQݷcbp c_\m[_ `a_bYcm hYcQcV\p ^Q ^V[_c_a_V SaV]p `aY^pcm SQW^_bcm
[_]Q^U^_Z bca_[Y ^Q SVadD nc_ ^V^QU_\T_5 Sb[_aV SQ] Sbݷ bcQ^Vc `_^pc^_7

3bp ^QiQ [^YTQ ^Q`YbQ^Q S `aVU`_\_WV^YY5 hc_ ^Q SQiV] [_]`mocVaV
dbcQ^_S\V^Q cQ Y\Y Y^Qp bYbcV]Q bV]VZbcSQ ^>9H Y hc_ Sl Yb`_\mXdVcV U\p
aQR_cl b [_]`mocVa_] Y^cVaeVZb [_]Q^U^_Z bca_[YD c_]d5 [Q[ nc_ UV\QVcbp5
`_bSpjݷ^ _bcQc_[ nc_Z T\QSl7 F_cp ]l dWV T_S_aY\Y _R nc_] S `aVUYb\_SYY5
^_ b_hcݷ] d]Vbc^l] `_Sc_aYcmC Vb\Y Sl f_cYcV hV]d6c_ ^QdhYcmbp b `_]_jmo
nc_Z [^YTY5 Y^cVaeVZb [_]Q^U^_Z bca_[Y U_\WV^ bcQcm U\p SQb _b^_S^l]

:A?cUQSQp U_\W^_V `_`d\pa^_bcY fiB56?H5 QSc_a cV] ^V ]V^VV bhYcQVc ^V_Rf_UY]l] _c6
]VcYcm5 hc_ bQ] _^ nc_c RaQdXVa `VaVbcQ\ Yb`_\mX_SQcm S ;9:A T_Ud YX6XQ ^V_`aQSUQ^^_T_
ݷdcpWV\V^Ypݷ VT_ TaQeYhVb[_T_ Y^cVaeVZbQ Y `VaViݷ\ ^Q @1<5=??>7



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa @@

b`_b_R_] `_SbVU^VS^_Z aQR_cl b [_]`mocVa_]5 `aYhݷ] nc_ U_\W^_ `a_YX_ZcY
[Q[ ]_W^_ aQ^miV7

:7;7;7 9bc_aYp ?B ^>9H

3 [_^gV :B?96H T_U_S [_^b_agYd] S b_bcQSV [_^gVa^Q P5>5B1< N<53DB93C5
=QbbQhdbVcb[_T_ cVf^_\_TYhVb[_T_ Y^bcYcdcQ 1VR]2 Y Ybb\VU_SQcV\mb[_Z
[_]`Q^YY K5<< U12?B1D?B95C 1^Q c_c ]_]V^c ‑ `_UaQXUV\V^Yp J]6]2 aQXaQ6
RQclSQ\Y _`VaQgY_^^do bYbcV]d V^U]RL\7 ? `a_V[cV V^U]RL\ Y^_TUQ T_6
S_apc [Q[ _ ^VdUQh^_]D cQ[ Y\Y Y^QhV5 K5<< U12C S ^V[YZ ]_]V^c YX `a_V[cQ
Sli\Q7 3 hYb\_ b_cadU^Y[_S K5<< U12C5 dhQbcS_SQSiYf S `a_V[cV V^U]RL\5
Sf_UY\ ;V^ C_]`b_^7 @_ _U^_Z YX \VTV^U5 c_TUQ VT_ Y^cVaVb_SQ\Q ^_SQp ^Q
c_c ]_]V^c _R\Qbcm `a_TaQ]]Ya_SQ^Yp ‑ [_]`mocVa^lV YTal7 3 bY\d U_a_6
T_SYX^l SlhYb\YcV\m^_Z cVf^Y[Y c_T_ SaV]V^Y d ;V^Q C_]`b_^Q Rl\Y _`aV6
UV\ݷ^^lV b\_W^_bcY b Yb`_\mX_SQ^YV] [_]`mocVa_S U\p aQXS\V[QcV\m^lf
gV\VZ5 `_nc_]d _^ XQY^cVaVb_SQ\bp Y]VSiVZbp S K5<< U12C ]QiY^_Z YMY6@D
ncQ ]QiY^Q Rl\Q dWV ]_aQ\m^_ dbcQaVSiVZ Y5 [Q[ b\VUbcSYV5 `aVcV^UV^c_S
^Q ^Vݷ Rl\_ ^V cQ[ ]^_T_7 BYbcV]^_V `a_TaQ]]^_V _RVb`VhV^YV5 Sf_UYSiVV S
bcQ^UQac^lZ U\p c_Z ]QiY^l [_]`\V[c5 C_]`b_^Q ^V dbca_Y\_5 Y5 `_\mXdpbm
_`lc_]5 `_\dhV^^l] S `a_V[cV V^U]RL\5 _^ ^Q`YbQ\ U\p YMY6@ bS_o _`VaQ6
gY_^^do bYbcV]d7 @VaS_^QhQ\m^_ bYbcV]Q C_]`b_^Q Rl\Q USdfXQUQh^_Z5 c_
Vbcm `_XS_\p\Q XQ`db[ USdf ^VXQSYbY]lf `a_gVbb_S ‑ `_ hYb\d `_U[\oh6^ݷ
^lf [ YMY6@ cVa]Y^Q\_S d;f7

>QXSQ^YV ^WRL\ 1`_ Q^Q\_TYY b V^U]RL\2 S idc[d `aVU\_WY\ 2aQZQ^
;Va^YTQ^7 >QXSQ^YV XQ[aV`Y\_bm5 c_\m[_ `_b\VU^YV Rd[Sl L\ Rl\Y `_XWV
XQ]V^V^l ^Q _U^d a 1`a_YX^_iV^YV `aY nc_] ^V YX]V^Y\_bm27 ; ;V^d C_]`6
b_^d S VT_ aQXaQR_c[V `aYb_VUY^Y\bp 5V^^Yb AYchY5 Y SUS_ݷ] _^Y `VaV^Vb\Y
bYbcV]d ^Q R_\VV b_SVaiV^^lZ ]Y^Y[_]`mocVa YMY6::7 C_TUQ WV S_X^Y[\Q
YUVp `VaV`YbQcm bYbcV]d 1`_ [aQZ^VZ ]VaV5 [Q[ ]_W^_ R�_\mido Vݷ hQbcm2 ^Q
pXl[V Slb_[_T_ da_S^p7 C_]`b_^ `_`lcQ\bp Yb`_\mX_SQcm U\p nc_T_ dbVh6^ݷ
^lZ UYQ\V[c pXl[Q KLYU5 [_c_alZ _^ ^QXSQ\ ݷKݷ 1hYcQVcbp 25ݷRYݷ ^_ pXl[
_[QXQ\bp U\p nc_T_ b\Yi[_] `aY]YcYSV^C S [ݷ^ ^V Rl\_ UQWV bcad[cda^lf
UQ^^lf7 AYchY `aVU\_WY\ aQbiYaYcm pXl[D U\p ^QXSQ^Yp `_\dhYSiVT_bp
pXl[Q QSc_al Yb`_\mX_SQ\Y b\VUdojdo Rd[Sd Q^T\YZb[_T_ Q\eQSYcQ `_b\V
ݷKݷ ‑ Rd[Sd 5ݷLݷ [_c_ado5 [Q[ YXSVbc^_5 `_6Q^T\YZb[Y ^QXlSQoc 7ݷBYݷ

3 :B@< T_Ud ^Q BY dUQ\_bm `VaV`YbQcm b_XUQ^^do C_]`b_^_] bYbcV]d7
5\p c_T_ SaV]V^Y nc_ Rl\ R_\VV hV] b_]^YcV\m^lZ iQTC T_b`_UbcS_SQ\Q c_h6
[Q XaV^Yp5 hc_ Slb_[_da_S^VS_V `a_TaQ]]Ya_SQ^YV b da_S^V] _`VaQgY_^^lf
bYbcV] `aY^gY`YQ\m^_ ^Vb_S]VbcY]_7 3aV]p `_[QXQ\_5 _U^Q[_5 hc_ Y]V^^_
nc_c iQT _`aVUV\Y\ ^Q ]^_T_ \Vc cV^UV^gYY aQXSYcYp Y^UdbcaYY7 PXl[ `a_6
TaQ]]Ya_SQ^Yp BY Y _`VaQgY_^^Qp bYbcV]Q ^>9H b_faQ^poc `_`d\pa^_bcm
b`dbcp `_hcY `_\SV[Q `_b\V _`YblSQV]lf b_RlcYZ7 @_6SYUY]_]d5 `aYhY^Q
S c_]5 hc_ ^>9H _[QXQ\bp `VaS_Z _`VaQgY_^^_Z bYbcV]_Z5 `VaV`YbQ^^_Z ^Q
pXl[V Slb_[_T_ da_S^p5 Q BY bcQ\ ncY] pXl[_]7



@A @aVUSQaYcV\m^lV bSVUV^Yp

3 :B@= T_Ud Sli\Q bcQcmp C_]`b_^Q Y AYchY5 S [_c_a_Z _^Y aQbb[QXQ\Y
_ bS_Yf U_bcYWV^Ypf7 YMY6:: ^Q c_c ]_]V^c Rl\Q ]QiY^_Z SVbm]Q `_`d\pa6
^_Z5 dbcQ^_S\V^^_Z S_ ]^_TYf d^YSVabYcVcQf Y UadTYf _aTQ^YXQgYpf5 cQ[ hc_
`_b\V Slf_UQ S bSVc bcQcmY ^Qi\_bm ^V]Q\_ WV\QojYf `_`a_R_SQcm S_b`_\m6
X_SQcmbp ^_S_Z bYbcV]_Z7 >Q nc_] Ybc_aYhVb[_] ncQ`V SQW^do a_\m blTaQ\_
_b_R_V `_\_WV^YV [_]`Q^YY J]6]C Q^cY]_^_`_\m^lV _TaQ^YhV^Yp ^V `_XS_6
\p\Y VZ dhQbcS_SQcm S [_]`mocVa^_] RYX^VbV5 [Q[ Y S__RjV S \oR_] RYX^VbV
XQ `aVUV\Q]Y cV\Ve_^YY7 3 bSpXY b ncY] [_`YY ^>9H b Ybf_U^l]Y cV[bcQ]Y
`aVU_bcQS\p\Ybm SbV] WV\QojY] ^Q ^V[_]]VahVb[_Z _b^_SV7 B_T\Qb^_ _U6
^_Z YX \VTV^U5 ;V^ C_]`b_^ `_U`YblSQ\ [QWUlZ n[XV]`\pa5 XQ`YbQ^^lZ ^Q
R_RY^d ]QT^Yc^_Z \V^cl5 b\_SQ]Y bݷ \oR_Smo5 ;V^ݷ 1<?F55 ;5>2 d<f7 B\VUd6
ojY] bVamݷX^l] iQT_] bcQ\ `VaV^_b ^>9H ^Q ^_Sdo QafYcV[cdad7 NcQ YUVp
Rl\Q SlUSY^dcQ 5V^^Yb_] AYchY Y BcVeQ^_] 5W_^b_^_] Y _`a_R_SQ^Q ^Q
]QiY^V R>D5B41D1 A8<;7 3 aQ][Qf nc_T_ `a_V[cQ 5W_^b_^ aQXaQR_cQ\ `VaV6
^_bY]lZ [_]`Y\pc_a pXl[Q BY5 bcQSiYZ VUSQ \Y ^V `VaSl] `VaV^_bY]l]
[_]`Y\pc_a_] S Ybc_aYY7 @VaV^_b bYbcV]l Rl\ XQSVaiݷ^ S :B@@ T_Ud7

3QW^VZiYZ S[\QU S aQXSYcYV ^>9H S^Vb\Y Ybb\VU_SQcV\Y YX d^YSVabYcV6
cQ 2Va[\Y7 ?U^Q YX ^QYR_\VV `_`d\pa^lf SVc_[ ^>9H5 K\M5 `aVUbcQS\V^^Qp
S ^Qbc_pjVV SaV]p cQ[Y]Y bYbcV]Q]Y5 [Q[ OB55K\M5 W5DK\M5 X@5>K\M Y
K\M95 Rl\Q b_XUQ^Q Y]V^^_ cQ]D b_RbcSV^^_ T_S_ap5 Q[a_^Y] K\M _X^QhQ6
Vc K5B;5<5I \?6DG1B5 M9CDB92ED9?>7 9bb\VU_SQ^Yp5 bSpXQ^^lV b ^>9H5 ^QhQ\Ybm
XUVbm S :B@= T_UdD _`aVUV\ݷ^^do a_\m blTaQ\Y \V[gYY ;V^Q C_]`b_^Q5 `a_6
hYcQ^^lV S 2Va[\Y S :B@>6:B@? TT7 @VaSQp SVabYp K\M Rl\Q b_XUQ^Q S :B@@
T_Ud 2Y\\_] 5W_V]7

3 :BA= T_Ud b J]6] `_b\V aQXUa_R\V^Yp _U^_T_ YX Vݷ `_UaQXUV\V^YZ Rl\Y
b^pcl Q^cY]_^_`_\m^lV _TaQ^YhV^YpD ]V^VUW]V^c J]6] ^QhQ\ bcaV]YcV\m6
^do [_]]VagYQ\YXQgYo ^>9H5 bS_R_U^_V aQb`a_bcaQ^V^YV Ybf_U^lf cV[bc_S
^>9H Rl\_ `aV[aQjV^_7 @_b\VUdojYV T_Ul _X^Q]V^_SQ\Ybm `a_cYS_bc_p^Y6
p]Y Y YX^daYcV\m^l]Y bdUVR^l]Y cpWRQ]Y ]VWUd aQXaQR_chY[Q]Y ^>9H5 S
hQbc^_bcY ‑ ]VWUd Sbݷ c_Z WV J]6] Y [_]`Q^YVZ K\M95 `lcQSiVZbp `a_6
U_\WQcm aQXaQR_c[Y ^Q _b^_SV K\M7 >Vpb^_bcY b oaYUYhVb[Y] bcQcdb_] K\M
XQc_a]_XY\Y aQXSYcYV SbVT_ ^>9H6b__RjVbcSQ7 >QhY^Qp b :BA@ T_UQ S 2Va[\Y
`a_S_UY\Ybm aQR_cl `_ dUQ\V^Yo [_UQ5 pS\pojVT_bp b_RbcSV^^_bcmo J]6]5
YX bYbcV]l7 @aQS_SlV b`_al Rl\Y daVTd\Ya_SQ^l \Yim S :BB< T_Ud5 [_TUQ
J]6] `a_UQ\Q bS_ݷ `_UaQXUV\V^YV5 XQ^Y]QSiVVbp ^>9H 1^>9H \?6DG1B5 U12C5
^\U2 eYa]V W?F5<<D oaYbcl `_b\VU^VZ YUV^cYeYgYa_SQ\Y caY YX :A 999 112
eQZ\_S5 b_bcQS\pSiYV UVZbcSYcV\m^lZ `aVU]Vc b`_aQ5 Y XQ[\ohY\Y b d^Y6
SVabYcVc_] 2Va[\Y b_T\QiV^YV5 dbcaQ^YSiVV aQX^_T\QbYp7

@_[Q aQXaQR_chY[Y ^>9H Rl\Y XQ^pcl ]VWU_db_RYgVZ5 al^_[ _[QXQ\bp
XQ`_\^V^ UViݷSl]Y [_]`mocVaQ]Y ^Q _b^_SV `a_gVbb_a_S R>D5< Y _`VaQgY_^6
^l]Y bYbcV]Q]Y _c V93B?C?6D7 @_pSYSiYZbp Vjݷ S :BA? T_Ud `a_gVbb_a R>D5<
A9<A? Rl\ `aYT_UV^ U\p ^>9HD UV\Q\Ybm Y `_`lc[Y `VaV^_bQ K\M ^Q `\Qce_a6
]d 9<A?5 _U^Q[_ 1^V S `_b\VU^oo _hVaVUm YX6XQ `aQS_Slf `a_R\V]2 U_ ^QhQ\Q
:BB; T_UQ _R ncYf aQXaQR_c[Qf ^YhVT_ b\li^_ ^V Rl\_7



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa @B

5adTQp Y^cVaVb^Qp \Y^Yp b_RlcYZ `a_b\VWYSQVcbp b :BA= T_UQ5 [_TUQ
AYhQaU Bc_\\]Q^ _b^_SQ\ E_^U bS_R_U^_T_ `a_TaQ]]^_T_ _RVb`VhV^Yp Y YX6
UQ\ b__cSVcbcSdojYZ YUV_\_TYhVb[YZ ]Q^YeVbc7 >Qa_WUQojVVbp _RjVbcSV^6
^_V USYWV^YV U\p ^QhQ\Q `_bcQSY\_ bVRV gV\mo b_XUQcm bS_R_U^do _`VaQ6
gY_^^do bYbcV]d7 @_ ^V[_c_al] bSVUV^Yp]5 Y]V^^_ Bc_\\]Q^ S :BA@ T_Ud
dRVUY\ Ybb\VU_SQcV\VZ YX 2Va[\Y S ^V_Rf_UY]_bcY _hYbc[Y K\M _c [_UQ5 ^Q6
f_UpjVT_bp S b_RbcSV^^_bcY J]6]7 Bc_a_^^Y[Y Bc_\\]Q^Q db`V\Y b_XUQcm
bdjVbcSV^^_V [_\YhVbcS_ bS_R_U^lf `a_TaQ]]^lf Y^bcad]V^c_S5 ^_ RVX `_\6
^_bcmo bS_R_U^_T_ pUaQ ?B gV\m _bcQSQ\Qbm Sbݷ WV UQ\V[Q7 @_\_WV^YV YX]V6
^Y\_bm \Yim S ^QhQ\V :BB96f7 3 :BB: T_Ud eY^b[YZ bcdUV^c <Y^db C_aSQ\mUb
^QhQ\ aQR_cd ^QU pUa_] ^>9H6`_U_R^_Z _`VaQgY_^^_Z bYbcV]l U\p `\Qce_a6
]l 9<A?5 `aYhݷ] S nc_Z aQR_cV [_U YX UadTYf _`VaQgY_^^lf bYbcV] ^V Yb`_\m6
X_SQ\bp S__RjV7

;Q[ aQbb[QXlSQVc bQ] C_aSQ\mUb5 VT_ cS_aV^YV b^QhQ\Q XQUd]lSQ\_bm [Q[ n]d\pc_a
cVa]Y^Q\Q U\p dUQ\ݷ^^_T_ U_bcd`Q [ d^YSVabYcVcb[_]d [_]`mocVad7 B__cSVcbcSdojQp
`a_TaQ]]Q `_U V9>9H VT_ ^V dU_S\VcS_ap\Q7 Hc_Rl XQ_U^_ aQX_RaQcmbp S dbca_ZbcSV
9<A?5 C_aSQ\mUb aViY\ ^Q`YbQcm bS_Z n]d\pc_a cVa]Y^Q\Q S SYUV `a_TaQ]]l5 ^V XQ6
SYbpjVZ _c _`VaQgY_^^_Z bYbcV]l7 N]d\pc_a cVa]Y^Q\Q `aVU`_\QTQVc USQ SbcaVh^lf
`_c_[Q UQ^^lf5 U\p _RaQR_c[Y [_c_alf C_aSQ\mUb bUV\Q\ `\Q^Ya_SjY[ SaV]V^Y gV^6
caQ\m^_T_ `a_gVbb_aQ5 eQ[cYhVb[Y UV\QojYZ c_ WV bQ]_V5 hc_ UV\Qoc `\Q^Ya_SjY[Y
S pUaQf ]d\mcYXQUQh^lf _`VaQgY_^^lf bYbcV]7 @_XWV QSc_ad `_caVR_SQ\Qbm `VaV[Qh[Q
eQZ\_S5 cQ[ hc_ n]d\pc_a cVa]Y^Q\Q Rl\ b^QRWݷ^ UaQZSVa_] UYb[_S_UQD S Yc_TV QSc_a
b dUYS\V^YV] _R^QadWY\5 hc_ `YiVc _`VaQgY_^^do bYbcV]d d=f7

BS_Y `a_]VWdc_h^lV aVXd\mcQcl C_aSQ\mUb _c[alc_ `dR\Y[_SQ\ S 9^6
cVa^VcV5 hc_ `_XS_\Y\_ b^QhQ\Q UVbpc[Q]5 Q XQcV] Y b_c^p] U_Ra_S_\mgVS
`aYb_VUY^Ycmbp [ aQXaQR_c[V7

>_SQp _`VaQgY_^^Qp bYbcV]Q `_\dhY\Q ^QXSQ^YV U9>EH `_ Y]V^Y bS_VT_
b_XUQcV\p7 @aY]VhQcV\m^_5 hc_ cQ[_V ^QXSQ^YV UQ\ bYbcV]V _UY^ YX bc_a_^6
^Yf dhQbc^Y[_S `a_V[cQ7 BQ] C_aSQ\mUb `\Q^Ya_SQ\ ^QXSQcm bYbcV]d 7ݷOB51Hݷ
@VaSlZ `dR\Yh^_ U_bcd`^lZ [_U 1SVabYp 979:2 `_pSY\bp S :BB: T_Ud5 `VaSQp
_eYgYQ\m^Qp SVabYp 1:792 ‑ S :BB=5 Sc_aQp ‑ S :BB?7 ;Q[ _c]VhQVc bQ] <Y6
^db C_aSQ\mUb5 ^V]Q\_SQW^do a_\m S bcaV]YcV\m^_] SX\ݷcV U9>EH blTaQ\Q
bdUVR^Qp S_Z^Q ]VWUd J]6] Y d^YSVabYcVc_] 2Va[\Y5 ]ViQSiQp aQb`a_6
bcaQ^V^Yo K\M ^Q 9<A?7 U9>EH `_\dhY\ YXapU^do e_ad ^Q bcQacV5 S Yc_TV
_bcQSYS K\M ^Q Sc_alf a_\pfC S ^QiV SaV]p K\M6bYbcV]l aQb`a_bcaQ^V^l
]V^miV5 f_cp `_6`aVW^V]d Q[cYS^_ Yb`_\mXdocbp7 B_XUQ^^_V C_aSQ\mUb_]
pUa_ aViY\_ T\QS^do `a_R\V]d S_XT\QS\pV]_T_ AYhQaU_] Bc_\\]Q^_] _R6
jVbcSV^^_T_ USYWV^YpC `_\^_bcmo bS_R_U^Qp _`VaQgY_^^Qp bYbcV]Q ^Q[_^Vg
`_pSY\Qbm7 2_\VV c_T_5 C_aSQ\mUb `aY^p\ aViV^YV Yb`_\mX_SQcm U\p pUaQ
`aVU\_WV^^do Bc_\\]Q^_] \YgV^XYo PW^ PYU5 cQ[ hc_ Bc_\\]Q^d Y VT_
VUY^_]li\V^^Y[Q] _bcQ\_bm c_\m[_ XQpSYcm _ U_bcYWV^YY `_bcQS\V^^_Z gV6
\Y7

>l^Vi^YV Ybf_U^lV cV[bcl pUaQ U9>EH S[\ohQoc [_U5 ^Q`YbQ^^lZ UV6
bpc[Q]Y clbph \oUVZ7 ?U^Y] YX `_b\VUbcSYZ nc_T_ bcQ^_SYcbp `aY^gY`YQ\m6
^Qp ^VS_X]_W^_bcm ݷd`Ycm]ݷ U9>EHC d pUaQ [Q[ `a_YXSVUV^Yp5 XQjYj6_^^ݷ



A9 @aVUSQaYcV\m^lV bSVUV^Yp

T_ QSc_ab[Y] `aQS_]5 b\Yi[_] ]^_T_ `aQS__R\QUQcV\VZ5 hc_Rl ]_W^_ Rl\_
SbVamݷX T_S_aYcm _ XQ[\ohV^YY [Q[Yf6c_ b_T\QiV^YZ b ^Y]Y SbV]Y7 6UY^6
bcSV^^lZ SQaYQ^c \YgV^XYY5 ^Q db\_SYpf [_c_a_Z ]_W^_ Yb`_\mX_SQcm pUa_
U9>EH ‑ nc_ \YgV^XYp PW^ PYU F7;5 YX^QhQ\m^_ 1b `_UQhY Bc_\\]Q^Q2 `aY^p6
cQp U\p Ybf_U^lf cV[bc_S pUaQD _U^Q YX _b_RV^^_bcVZ nc_Z \YgV^XYY b_bc_Yc
S c_]5 hc_ [QWUlZ `a_TaQ]]Ybc5 S^_bpjYZ bS_Z QSc_ab[YZ S[\QU S pUa_5 bQ6
]Y] eQ[c_] cQ[_T_ S[\QUQ `aY^Y]QVc db\_SYp PW^ PYU5 c_ Vbcm b_T\QiQVc6
bp `aVU_bcQSYcm aVXd\mcQcl bS_VZ aQR_cl SbV] WV\QojY] ^Q _`aVUV\pV]lf
Vo db\_SYpf7

BVZhQb c_aT_SQp ]Qa[Q ݷ9H<^ݷ ^V Yb`_\mXdVcbp U\p Y]V^_SQ^Yp [_^6
[aVc^lf _`VaQgY_^^lf bYbcV]7 3]Vbc_ nc_T_ aVhm YUݷc _ ^>9H6`_U_R^lf
_`VaQgY_^^lf bYbcV]Qf 5 b_bcQS\pojYf gV\_V bV]VZbcS_7 @_ `_`d\pa^_6
bcY \YUYadoc U9>EH5 `aVUbcQS\V^^lZ ^Vb[_\m[Y]Y b_c^p]Y SQaYQ^c_S UYb6
caYRdcYS_S aQX\Yh^lf `a_YXS_UYcV\VZ5 Y 1b ^V[_c_al] _calS_]2 OB55K\M7
?RV bYbcV]l aQb`a_bcaQ^pocbp bS_R_U^_7 ;a_]V c_T_5 ^V\mXp ^V _c]VcYcm
[_]]VahVb[YV bYbcV]l bV]VZbcSQ ^>9H5 baVUY [_c_alf ^QYR_\VV YXSVbc^l
\E>X\8\?<1B9C Y JRa7

3lUVaWQS `_hcY `_\dSV[_Sdo Ybc_aYo5 ^>9H ‑ dWV ^V [Q[ [_^[aVc^Qp
_`VaQgY_^^Qp bYbcV]Q5 Q [Q[ _RjYZ `_Uf_U [ Yf `_bca_V^Yo ‑ b_SVaiV^^_
^V SlT\pUYc dbcQaVSiY]5 f_cp `aY nc_] `aQ[cYhVb[Y ^V `aVcVa`VSQ\ aVS_6
\ogY_^^lf YX]V^V^YZ b bVaVUY^l :B@96f T_U_S7 5QWV b_XUQ^YV TaQeYhVb[_Z
^QUbca_Z[Y a `9>4?G ^V S^Vb\_ bdjVbcSV^^lf YX]V^V^YZ S _b^_Sl ^>9H7 ?c6
]VcY]5 hc_ ^VRVXlXSVbc^lZ J>4B?94 ‑ nc_ ^V hc_ Y^_V5 [Q[ U9>EH5 b^QRW6^ݷ
^lZ bS_VZ 1c7 V7 b_XUQ^^_Z [_]`Q^YVZ P??7<5 b`VgYQ\m^_ U\p J>4B?942 TaQ6
eYhVb[_Z _R_\_h[_ZD c_ WV bQ]_V _R^QadWYSQVcbp ^Q [_]`mocVaQf _c J@@<5C
V13 X\ a `aVUbcQS\pVc b_R_Z bYbcV]d6`_c_][Q K\M7

:7;7<7 ^>9H ^Q U_]Qi^VZ ]QiY^V

BaVUY b_SaV]V^^lf SVabYZ bYbcV] bV]VZbcSQ ^>9H ]^_TYV _aYV^cYa_SQ6
^l ^Q [_^Vh^_T_ `_\mX_SQcV\p5 cQ[ hc_ dbcQ^_SYcm Yf ]_W^_ RVX [Q[Yf6\YR_
`a_R\V]5 b\VUdp `_iQT_Sl] Y^bcad[gYp]5 [_c_alV S YX_RY\YY `aYbdcbcSdoc
S 9^cVa^VcV7 CQ] WV ]_W^_ b[QhQcm Y bQ]Y bYbcV]l5 Y `a_TaQ]]l5 [_c_alV
S ncYf bYbcV]Qf aQR_cQoc5 `aQ[cYhVb[Y U\p \oRlf gV\VZC _U^_ YX [\ohVSlf
_c\YhYZ ]YaQ ^>9H _c ]YaQ ݷVahVb[Yf[[_]ݷ bYbcV] b_bc_Yc S c_]5 hc_ ^Y[c_
^V `_caVRdVc _c SQb `\QcYcm UV^mTY XQ ]Qbb_S_ Yb`_\mXdV]_V `a_TaQ]]^_V
_RVb`VhV^YVD UV^mTY _Rlh^_ `aYf_UYcbp `\QcYcm c_\m[_ S c_] b\dhQV5 Vb\Y
`a_TaQ]]Q YXT_c_S\V^Q b`VgYQ\m^_ U\p SQb `_ XQ[QXd 1UV^mTY `aY nc_] `\Q6
cpcbp XQ aQR_cd `a_TaQ]]Ybc_S5 Q ^V XQ `a_TaQ]]d [Q[ cQ[_Sdo25 ^_ cQ[YV
SVjY5 [Q[ `aQSY\_5 [QbQocbp [_a`_aQcYS^lf `_\mX_SQcV\VZ5 Q ^V hQbc^lf
\Yg7

?b^_S^lf SQaYQ^c_S SlR_aQ bYbcV]l5 b_RbcSV^^_5 SbVT_ USQC U9>EH
1S_ Sbݷ] SV\Y[_\V`YY b_cV^ U_bcd`^lf UYbcaYRdgYZ2 \YR_ hc_6c_ YX bV]VZ6
bcSQ K\M 1OB55K\M5 X@5>K\M5 W5DK\M27 =l S_Xm]ݷ] ^Q bVRp b]V\_bcm S



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa A:

[QhVbcSV `VaS_Z bYbcV]l `_aV[_]V^U_SQcm Y]V^^_ U9>EH5 UYbcaYRdgYp `_6
U_ZUݷc `aQ[cYhVb[Y \oRQpD `aY WV\Q^YY Sl ]_WVcV `_XWV5 [_TUQ dWV RdUVcV
`aVUbcQS\pcm5 hc_ UV\QVcV5 `_`a_R_SQcm `_bcQSYcm hc_6c_ YX K\M7

BaQXd WV ]_WVc S_X^Y[^dcm S_`a_b5 [dUQ `_bcQSYcm ^>9H6bYbcV]d7 ;_^Vh6
^_5 Vb\Y Sl `aYSl[\Y Yb`_\mX_SQcm UadTYV bYbcV]l5 _U^_]_]V^c^_ _c[QXQcm6
bp _c ^Yf RdUVc b\_W^_5 ^_ nc_ Y ^V caVRdVcbpD `VaVf_U ^Q ^>9H ]_W^_ bUV\Qcm
`\QS^l] Y `_bcV`V^^l]7

BQ]lZ `a_bc_Z b`_b_R aViV^Yp `a_R\V]l ‑ dbcQ^_SYcm ^>9H ^Q _cUV\m6
^lZ [_]`mocVaD nc_c b`_b_R `_U_ZUݷc SQ]5 Vb\Y d SQb ^QZUݷcbp ݷdbcQaVSiYZݷ
[_]`mocVa5 [_c_alZ Sl `VaVbcQ\Y Yb`_\mX_SQcm `_b\V `_[d`[Y R_\VV ^_S_Z
]_UV\Y5 ^_ `a_UQcm ^V db`V\Y Y\Y `_ [Q[Y]6c_ `aYhY^Q] ^V XQf_cV\Y7 3Qb ]_6
WVc dUYSYcm5 ^Qb[_\m[_ ^VcaVR_SQcV\m^l ^>9H6bYbcV]l [ fQaQ[cVaYbcY[Q]
Q``QaQcdalC [_]`mocVa5 [_c_a_]d dWV \Vc UVbpcm Y [_c_alZ Sl bhYcQ\Y ^Y
^Q hc_ ^V T_U^l]5 `_U d`aQS\V^YV] c_T_ WV U9>EH RdUVc `a_bc_ 7ݷVcQcm\ݷ
@a_eVbbY_^Q\l RVX _b_Rlf `a_R\V] dbcQ^QS\YSQoc U9>EH ^Q ]QiY^l [\QbbQ
Y5>D9E=6: `a_YXS_UbcSQ bVaVUY^l :BB96f T_U_S5 f_cp cQ[ UV\Qcm5 `_WQ\dZ5 ]l
SQ] ^V `_b_SVcdV]C ]^_TYV b_SaV]V^^lV `a_TaQ]]l ^Q cQ[_V ^V aQbbhYcQ^l5
cQ[ hc_ `aYf_UYcbp `_\mX_SQcmbp Yf bcQal]Y5 ^V`_UUVaWYSQV]l]Y SVabYp6
]Y7 3`a_hV]5 SapU \Y d SQb ^QZUݷcbp Yb`aQS^lZ Y5>D9E=6:D ^d Q Sb5ݷ hc_
^_SVV5 SQ] S`_\^V `_U_ZUݷc7 6b\Y `_Uf_UpjVT_ [_]`mocVaQ d SQb S XQ`QbQf
^V _[QXQ\_bm5 Sl ]_WVcV `_`a_R_SQcm `aY_RaVbcY cQ[do ]QiY^[d b ad[ ^Q
[Q[_Z6^YRdUm RQaQf_\[V S 9^cVa^VcVD [Q[ `aQSY\_5 UV^VT XQ ^Yf f_cpc b_SbV]
^V]^_T_5 [Y\_TaQ]] [_\RQbl ]_WVc bc_Ycm U_a_WV7

6b\Y _cUV\m^_T_ [_]`mocVaQ ^Vc5 _bcQݷcbp SQaYQ^c b dbcQ^_S[_Z U9>EH ^Q
_UY^ YX UYb[_S Y]VojVZbp ]QiY^l7 3 `aY^gY`V5 U9>EH ]_WVc Rlcm dbcQ^_S6
\V^ ^Q \oR_Z \_TYhVb[YZ UYb[5 ^_ XQZ]ݷc nc_c UYb[5 RVXdb\_S^_5 gV\Y[_]5
`_b[_\m[d e_a]Qc eQZ\_S_Z bYbcV]l d U9>EH b_SVaiV^^_ ^V cQ[_Z5 [Q[ d
`9>4?GC7 6b\Y Wݷbc[YZ UYb[ SQiVT_ [_]`mocVaQ aQXRYc ^Q \_TYhVb[YV aQX6
UV\l 5ݷLCݷ1 ݷMCݷ Y cQ[ UQ\VV25 Sl ]_WVcV SlRaQcm \oR_Z YX ^Yf5 bUV\Qcm [_6
`YY SbVf ^dW^lf eQZ\_S5 dUQ\Ycm nc_c \_TYhVb[YZ UYb[ 1`a_jV bUV\Qcm nc_
baVUbcSQ]Y `9>4?GC5 f_cp ]_W^_ Y S `a_gVbbV dbcQ^_S[Y U9>EH25 Q XQcV] `_6
bcQSYcm U9>EH ^Q _bS_R_UYSiVVbp `a_bcaQ^bcS_7 6b\Y d SQb Vbcm `a_TaQ]]^_V
_RVb`VhV^YV5 b`_b_R^_V YX]V^pcm aQX]Val bdjVbcSdojYf \_TYhVb[Yf UYb[_S5
c_ `a_jV RdUVc b_[aQcYcm SQi \_TYhVb[YZ UYb[ S aQX]VaQf5 hc_Rl ^Q Wݷbc6
[_] UYb[V _RaQX_SQ\_bm ^VXQ^pc_V `a_bcaQ^bcS_7 @aY]Va^_ :96:> P2 RdUVc
R_\VV hV] U_bcQc_h^_7

B bQ]_T_ ^QhQ\Q \dhiV _aYV^cYa_SQcmbp ^Q ݷlV^^ݷR\VTh_ݷ _[_^^lV ]V6
^VUWVal5 cQ[YV [Q[ R35`V5 K<13;2?H5 O<EH2?H Y UadTYV7 1Sc_a ncYf bca_[ ^Q
SbVf bS_Yf [_]`mocVaQf Yb`_\mXdVc UaVS^YZ Y U_S_\m^_ Qb[VcYh^lZ 6FG=;5 b
[_c_a_T_ ^QhQ\ `aY `VaVf_UV ^Q U9>EH S :BB= T_UdD ^_ aV[_]V^U_SQcm VT_ hY6
cQcV\o5 `_WQ\dZ5 Sbݷ WV ^V bcQ^Vc7 HVT_ b\VUdVc `_ S_X]_W^_bcY YXRVTQcm ‑
cQ[ nc_ Yb`_\mX_SQ^Yp ݷlf\ݷcpWݷ _[adWV^YZ5 `aVWUV SbVT_ TMN Y PWXVND
S [_^gV [_^g_S5 _`VaQgY_^^Qp baVUQ ^dW^Q5 hc_Rl S ^VZ XQ`db[Qcm `a_TaQ]6
]l5 Q b_XUQcV\Y ݷlf\ݷcpWݷ _[_^^Y[_S _R nc_]5 `_f_WV5 XQRlSQocC Yf YXUV\Yp
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bQ]Y R\QT_`_\dh^_ bkVUQoc \mSY^do U_\o aVbdab_S bYbcV]l7 2_\miV c_T_5
cQ[ ^QXlSQV]Qp VcQe_aQ[ݷ aQR_hVT_ bc_\Qݷ 1Q^T\7 45C;D?@ =5D1@8?B25 `_UaQ6
Xd]VSQojQp aYb_SQ^YV Y[_^_[ Y `Q`_[ ‑ pS\V^YV XQSVU_]_ hdWVa_U^_V U\p
]YaQ ^>9HD _^_ Rl\_ aVQ\YX_SQ^_ U\p ^>9H6bYbcV]5 hc_Rl `a_jV Rl\_ dRV6
UYcm [_^Vh^lf `_\mX_SQcV\VZ S S_X]_W^_bcY `VaVf_UQ ^Q ^>9H5 ^_ U\p ^QiYf
gV\VZ Yb`_\mX_SQ^YV 45C;D?@ =5D1@8?B _U^_X^Qh^_ SaVU^_7 B[_aVV SbVT_5 YX6
RaQ^^lZ SQ]Y UYbcaYRdcYS U9>EH `_ d]_\hQ^Yo XQ`dbcYc [Q[_Z6c_ SQaYQ^c
adWV^Yp]_ݷ aQR_hVT_ bc_\Qݷ 145C;D?@ 5>F9B?>=5>D D nc_c cVa]Y^ _RkVUY^pVc
TaQeYhVb[YV _R_\_h[Y5 aVQ\YXdojYV 45C;D?@ =5D1@8?B5 Y _c\YhQVc Yf _c `a_6
bclf _[_^^lf ]V^VUWVa_S2D `_bcQaQZcVbm [Q[ ]_W^_ RlbcaVV `_]V^pcm VT_
^Q `a_bc_Z 5ݷ]Y^^_]_ݷ cV] R_\VV hc_ SQi UYbcaYRdcYS5 b[_aVV SbVT_5 `aVU_6
bcQS\pVc `Q[Vcl b ^Y]Y ‑ Yf c_\m[_ ^QU_ `_bcQSYcm7

>VXQSYbY]_ _c c_T_5 bQ]Y Sl dbcQ^QS\YSQVcV bVRV bYbcV]d Y\Y SQ] S nc_]
[c_6c_ `_]_TQVc5 ^dW^_ baQXd WV ^QZcY5 [Q[ XQ`db[Qcm n]d\pc_a cVa]Y^Q\QD
nc_ ]_WVc Rlcm _U^Q YX `a_TaQ]] HD5B=5 ;?>C?<55 ]5B=9>1< Y UadTYf7 ?Rlh6
^_ _[^_ n]d\pc_aQ cVa]Y^Q\Q `_ d]_\hQ^Yo Y]VVc cQ[_Z aQX]Va5 hc_Rl S
[ݷ^ `_]VjQ\_bm ;= bca_[Y `_ A9 bY]S_\_SD YX]V^pcm [_\YhVbcS_ bY]S_\_S
S bca_[V ^V b\VUdVc5 _^_ _`cY]Q\m^_5 ^_ S_c aQX]Va _U^_T_ bY]S_\Q 1Y5 [Q[
b\VUbcSYV5 aQX]Va SbVT_ cVa]Y^Q\m^_T_ _[_i[Q2 bc_Yc `_UaVTd\Ya_SQcm cQ[5
hc_Rl _[^_5 `_6`aVW^V]d S]VjQp A9 bY]S_\_S S iYaY^d5 `aY nc_] ^Q[al\_
R�_\mido hQbcm SQiVT_ n[aQ^Q7 AV[_]V^UdVcbp baQXd WV ^Qbca_Ycm hݷa^lZ
gSVc e_^Q Y bValV 1^V RV\lV5 Q Y]V^^_ bValV2 Rd[SlD cQ[ T\QXQ ]V^miV dbcQ6
oc7

?RpXQcV\m^_ bUV\QZcV cQ[5 hc_Rl _[^_ cVa]Y^Q\Q ]_W^_ Rl\_ `_\dhYcm
RVX dbY\YZ ‑ ^QWQcYV] [_]RY^QgYY [\QSYi Y\Y jV\h[_] ]liY `_ `Y[c_6
TaQ]]V5 aQb`_\_WV^^_Z TUV6c_ ^Q SYU^_] ]VbcVD SlXlSQcm _[^_ cVa]Y^Q\Q
hVaVX YVaQafYhVb[YV ]V^o _[QXlSQVcbp b\Yi[_] U_\T_7 7V\QcV\m^_ ^Qbca_6
Ycm bS_o _`VaQgY_^^do baVUd cQ[5 hc_Rl cVa]Y^Q\m^_V _[^_ baQXd WV _c[al6
SQ\_bm b ^dW^l] aQX]Va_] iaYecQ7 6b\Y Sl ^V X^QVcV5 [Q[ nc_ bUV\Qcm ‑
_RpXQcV\m^_ aQXRVaYcVbm5 `_YjYcV S 9^cVa^VcV b__cSVcbcSdojYV Y^bcad[6
gYY 1_^Y ^QSVa^p[Q Vbcm25 ^QZUYcV [Q[_Z6^YRdUm e_ad]5 TUV SQ] `_]_Tdc7
;_]e_ac^_bcm _`VaQgY_^^_Z baVUl _hV^m SQW^QD SQi `a_gVbb bQ]__RdhV^Yp
]_WVc `a_SQ\Ycmbp c_\m[_ YX6XQ c_T_5 hc_ Sl `_\V^YcVbm b bQ]_T_ ^QhQ\Q
`aQSY\m^_ ^Qbca_Ycm baVUd7

BaQXd WV dbcQ^_SYcV bVRV `a_TaQ]]l U\p `_SbVU^VS^_T_ Yb`_\mX_SQ^Yp ‑
RaQdXVa 1_^5 S`a_hV]5 b[_aVV SbVT_ dbcQ^_SYcbp S `a_gVbbV Y^bcQ\\pgYY bY6
bcV]l25 U92B5Xffi35 U\p aQR_cl b eQZ\Q]Y ݷeYb^lf_ݷ e_a]Qc_S5 1DB9< U\p
hcV^Yp YMO6eQZ\_S5 5?7 U\p `a_b]_caQ YX_RaQWV^YZ5 =@<1I5B Y8Y\Y F<3
U\p S_b`a_YXSVUV^Yp QdUY_ Y SYUV_7 @_Ud]QZcV5 hc_ Vjݷ Sl _Rlh^_ UV\QVcV
^Q bS_ݷ] [_]`mocVaV `_U d`aQS\V^YV] `9>4?GC Y dX^QZcV5 [Q[ c_ WV bQ]_V
UV\QVcbp S U9>EHD ]_WVcV ^V b_]^VSQcmbp5 Sbݷ nc_ S_X]_W^_7

3 `a_gVbbV YXdhV^Yp ]QcVaYQ\Q5 `aYSVUݷ^^_T_ S nc_Z [^YTV5 SQ] cQ[WV
`_caVRdocbp `a_TaQ]]Ybcb[YV aVUQ[c_al cV[bc_S 1\dhiV baQXd dbcQ^_SYcm
F9=5 :?5 Y >1>?5 hc_Rl _^Y SbVTUQ Rl\Y U_`ݷ ad[_Z25ݷ [_]`Y\pc_a OB55 Y1C31<
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1b__cSVcbcSdojYZ `Q[Vc ]_WVc ^QXlSQcmbp 6@3 Y\Y 6@63?=@9<5BD Y^cVTaYa_6
SQ^^do baVUd dbcQ^QS\YSQcm ^V ^QU_25 QbbV]R\Va WJ\V 1`Q[Vc _Rlh^_ cQ[ Y
^QXlSQVcbp >1C=25 [_]`Y\pc_a BY Y BY445 [_c_alZ ^QXlSQVcbp 733 1dRVUY6
cVbm5 hc_ `aY nc_] hQbcm5 Y]VojQp _c^_iV^YV [ BY445 c_WV dbcQ^_SY\Qbm5
Y^_TUQ _^Y RlSQoc S aQX^lf `Q[VcQfD S`a_hV]5 U_ BY44 UV\_ U_ZUݷc Vjݷ
^V b[_a_25 bYbcV]Q bR_a[Y =1;5 1^Q Sbp[YZ b\dhQZ _c]VcY]5 hc_ S bYbcV]Qf
bV]VZbcSQ K\M ncQ SVabYp bR_ajY[Q ^QXlSQVcbp 7=1;525 _c\QUhY[ 7427 @_b\V
dbcQ^_S[Y SbVT_ nc_T_ Sl T_c_Sl [ UQ\m^VZiVZ aQR_cV7

B bQ]_T_ ^QhQ\Q _RpXQcV\m^_ b_XUQZcV U\p _Rlh^_Z aQR_cl ^V`aYSY\VTY6
a_SQ^^do `_\mX_SQcV\mb[do dhݷc^do XQ`Ybm Y Sbo aQR_cd `a_S_UYcV `_U ^VZ7
@_SbVU^VS^Qp aQR_cQ b `aQSQ]Y `_\mX_SQcV\p B??D 1c_ Vbcm bYbcV]6
^_T_ QU]Y^YbcaQc_aQ2 [QcVT_aYhVb[Y ^VU_`dbcY]Q5 ^V[_c_alV `a_6
TaQ]]l UQWV _c[QWdcbp XQ`db[Qcmbp7 3f_UYcm S bYbcV]d b `aQSQ]Y QU]Y^Y6
bcaQc_aQ ^dW^_ c_\m[_ S b\dhQV ^V_Rf_UY]_bcY 1^Q`aY]Va5 hc_Rl dbcQ^_SYcm
S bYbcV]V U_`_\^YcV\m^lV `a_TaQ]]l5 b[_aaV[cYa_SQcm bYbcV]^lV ^Qbca_Z6
[Y Y c7 `725 `aYhݷ] \dhiV nc_ UV\Qcm b cV[bc_S_Z [_^b_\Y5 Q ^V YX TaQeYhVb[_Z
_R_\_h[YD U\p `VaV[\ohV^Yp ^Q cV[bc_Sdo [_^b_\m ^QW]YcV LDB<6J<D6O:5 U\p
`VaV[\ohV^Yp _RaQc^_ S _R_\_h[d a `9>4?G ‑ J<D6O@5 J<D6OA Y\Y J<D6OB5
S XQSYbY]_bcY _c [_^eYTdaQgYY SQiVZ bYbcV]l7 ?c]VcY]5 hc_ Yb`_\mX_SQcm
[_]Q^Ud CE4? U\p `_SliV^Yp bS_Yf `_\^_]_hYZ b `_\mX_SQcV\mb[Yf U_ QU]Y6
^YbcaQc_ab[Yf c_WV [aQZ^V ^VWV\QcV\m^_5 ^Vb]_cap ^Q c_5 hc_ S aQX^__RaQX6
^lf ad[_S_UbcSQf 1_b_RV^^_ _aYV^cYa_SQ^^lf ^Q UYbcaYRdcYS ^2E>DE2 a_S^_
cQ[ Y `aVU\QTQVcbp UV\Qcm7 ?`lc^lV `_\mX_SQcV\Y ^>9H S__RjV ^V U_`db[Qoc
^Q\YhYp CE4? S bYbcV]V7

:7;7=7 @VaSlZ bVQ^b S [_]`mocVa^_] [\QbbV

6b\Y ^Q U_]Qi^V] [_]`mocVaV `a_jV SbVT_ dbcQ^_SYcm U\p aQR_cl _UY^
YX SQaYQ^c_S UYbcaYRdcYSQ U9>EH5 c_ S aQX^__RaQX^lf [_]`mocVa^lf [\Qb6
bQf SQ]5 S_X]_W^_5 `aYUVcbp bc_\[^dcmbp b c_Z WV ?B U9>EH5 Q S_X]_W^_5 hc_
Y b UadT_Z ^>9H6bYbcV]_Z5 cQ[_Z [Q[ OB55K\M5 `aYhݷ] S ^V[_c_alf b\dhQpf
^dW^Qp SQ] _`VaQgY_^^Qp bYbcV]Q ]_WVc ed^[gY_^Ya_SQcm \YR_ ^V`_baVU6
bcSV^^_ ^Q c_Z ]QiY^V5 b [_c_a_Z Sl aQR_cQVcV5 \YR_ ^Q _RjV] bVaSVaV5 [
[_c_a_]d SQ] `_caVRdVcbp dUQ\ݷ^^lZ U_bcd`7 B c_h[Y XaV^Yp `_\mX_SQcV\p
aQX\YhYp ]VWUd ncY]Y SQaYQ^cQ]Y ^V b\Yi[_] SV\Y[Y7

6b\Y aVhm YUݷc _ [_]`mocVa^_] [\QbbV5 c_ [aQc[do Y^bcad[gYo _ c_]5
[Q[ S_ZcY S bYbcV]d5 Sl5 b[_aVV SbVT_5 `_\dhYcV _c `aV`_UQSQcV\p Y\Y _c
bYbcV]^_T_ QU]Y^YbcaQc_aQ [_]`mocVa^_T_ [\QbbQ S]VbcV b SQiY] Sf_U^l]
Y]V^V] 1<?79>2 Y `Qa_\V] 1@1CCG?B427 9cQ[5 SSVUYcV Sf_U^_V Y]p Y `Qa_\m7 6b6
\Y Sl bUV\Q\Y _iYR[d5 bYbcV]Q SlUQbc b__RjV^YV U?79> 9>3?BB53D5 [_c_a_V
]_WVc _X^QhQcm [Q[ _`VhQc[d S_ Sf_U^_] Y]V^Y5 cQ[ Y ^V`aQSY\m^lZ `Qa_\m7
DhcYcV5 hc_ aVTYbca Rd[S SQWV^ S _R_Yf b\dhQpf5 cQ[ hc_ `aYhY^_Z ^V`aY6
pcYp bYbcV]_Z `Qa_\p ]_WVc Rlcm5 ^Q`aY]Va5 b\dhQZ^_ ^QWQcQp [\QSYiQ
L1@CU?3;7



A= @aVUSQaYcV\m^lV bSVUV^Yp

5\p aQR_cl b bYbcV]_Z `_caVRdVcbp Y^cVa`aVcQc_a [_]Q^U^_Z bca_[Y7
@aY Yb`_\mX_SQ^YY dUQ\V^^_T_ cVa]Y^Q\m^_T_ U_bcd`Q 1^Q`aY]Va5 b `_]_6
jmo `a_TaQ]]l @EDDI2 [_]Q^U^Qp bca_[Q ‑ nc_ VUY^bcSV^^_V baVUbcS_ aQ6
R_cl b bYbcV]_Z5 [_c_a_V SQ] U_bcd`^_7 @aYT\QiV^YV `_pSYcbp baQXd `_b\V
c_T_5 [Q[ Sl SSVUݷcV SVa^lV Y]p Y `Qa_\m7 6b\Y Sl aQR_cQVcV S cVa]Y^Q\m6
^_] ^>9H6[\QbbV Y Sf_U S bYbcV]d Sl`_\^pVcV b `_]_jmo cV[bc_S_Z [_^b_\Y5
`_b\V SS_UQ SVa^lf Y]V^Y Y `Qa_\p Sl cQ[WV ^V]VU\V^^_ `_\dhQVcV `aYT\Q6
iV^YV [_]Q^U^_Z bca_[Y5 _U^Q[_ S nc_] b\dhQV d SQb Vbcm S_X]_W^_bcm XQ`d6
bcYcm _UY^ YX S_X]_W^lf TaQeYhVb[Yf _[_^^lf Y^cVaeVZb_S7 Nc_ dU_R^VV
f_cp Rl cV]5 hc_ ]_W^_ _c[alcm ^Vb[_\m[_ _[_^ _U^_SaV]V^^_7 5\p XQ`db[Q
TaQeYhVb[_Z _R_\_h[Y a `9>4?G ^dW^_ UQcm [_]Q^Ud CD1BDH:B7 3_X]_W6
^_ cQ[WV5 hc_ Sf_U S bYbcV]d Sl`_\^pVcbp baQXd b `_]_jmo TaQeYhVb[_T_
Y^cVaeVZbQD nc_c SQaYQ^c RlSQVc S_X]_WV^ [Q[ `aY aQR_cV b \_[Q\m^_Z ]Q6
iY^_Z5 cQ[ Y `aY Yb`_\mX_SQ^YY dUQ\ݷ^^_T_ U_bcd`Q7 @_\dhYS aQR_cQojdo
TaQeYhVb[do _R_\_h[d5 b\VUdVc XQ`dbcYcm _UY^ Y\Y ^Vb[_\m[_ n[XV]`\pa_S
`a_TaQ]]l HD5B= Y\Y [Q[_T_6c_ Vݷ Q^Q\_TQD _^Y SlT\pUpc [Q[ TaQeYhVb[YV
_[^Q5 S [_c_alf aQR_cQVc Y^cVa`aVcQc_a [_]Q^U7

@VaSl] SQiY] UVZbcSYV] S bYbcV]V5 Vb\Y c_\m[_ nc_ ^V SQi \Yh^lZ [_]6
`mocVa5 U_\W^Q bcQcm b]V^Q `Qa_\p7 3 XQSYbY]_bcY _c [_^eYTdaQgYY bYbcV6
]l nc_ ]_WVc `_caVR_SQcm [_]Q^Ul @1CCG4 Y\Y 1S aVU[Yf b\dhQpf2 [Q[_Z6c_
UadT_ZD _R nc_] SQ]5 b[_aVV SbVT_5 b[QWVc bYbcV]^lZ QU]Y^YbcaQc_a7 3SVUYcV
ncd [_]Q^Ud 1RVX `QaQ]Vca_S27 BYbcV]Q b`a_bYc d SQb b^QhQ\Q bcQalZ `Qa_\m5
XQcV] 1USQWUl2 ^_SlZ7 DhcYcV5 hc_ `aY SS_UV `Qa_\p ^Q n[aQ^V ^YhVT_ ^V
_c_RaQWQVcbp7 @aYUd]Q^^lZ SQ]Y `Qa_\m U_\WV^ b_UVaWQcm ^V ]V^VV S_bm6
]Y bY]S_\_S5 `aYhݷ] S [ݷ^ U_\W^l `aYbdcbcS_SQcm \QcY^b[YV Rd[Sl SVaf6
^VT_ Y ^YW^VT_ aVTYbca_S5 gYeal Y X^Q[Y `aV`Y^Q^Yp7 @Qa_\m ^V U_\WV^
_b^_SlSQcmbp ^Q b\_SV VbcVbcSV^^_T_ pXl[Q Y\Y ^Q SQiV] Sf_U^_] Y]V^Y7
3]VbcV b cV] b\VUdVc `aYUd]Qcm cQ[_Z `Qa_\m5 [_c_alZ Sl \VT[_ XQ`_]^YcV7
@a_jV SbVT_ SXpcm [Q[do6\YR_ XQ`_]Y^Qojdobp eaQXd5 b_UVaWQjdo X^Q[Y
`aV`Y^Q^Yp Y hYb\YcV\m^lV5 Y `_bca_Ycm `Qa_\m ^Q VV _b^_SV 1hYb\YcV\m^lV
`VaVUQocbp gYeaQ]Y5 _c _bcQ\m^lf b\_S RVadcbp `VaSlV Rd[Sl5 `aYhݷ] Rd[6
Sl5 b__cSVcbcSdojYV bdjVbcSYcV\m^l]5 RVadcbp XQT\QS^l]Y5 _bcQ\m^lV ‑
bca_h^l]Y27 >Q`aY]Va5 YX `_b\_SYgl ^UY?ݷ b b_i[_Z5 bV]Va_ b \_W[_Zݷ
]_W^_ ݷbUV\Qcmݷ `Qa_\m 7ݷC\5@CU7:ݷ 9 `_b\VU^VVC ^V b__RjQZcV bS_Z `Q6
a_\m ^Y[_]d Y ^Y[_TUQ5 Q cQ[WV ^Y[_]d Y ^Y[_TUQ ^V `_XS_\pZcV aQR_cQcm
S bYbcV]V `_U SQiY] Y]V^V]7 EaQXl Sa_UV V^[ݷ ^V WQ\[_5ݷ pݷ U_SVapo bS_Y]
UadXmp]ݷ Y\Y dݷ ]V^p cQ] Sbݷ aQS^_ ^Vc ^YhVT_ bV[aVc^_T_ݷ bdcm `a_pS\V^YV
UY\VcQ^cbcSQ Y \VT[_]lb\Yp S bQ]_] fdUiV] b]lb\V b\_SQ5 Y `_ ]VaV ^QR_aQ
_`lcQ Sl bQ]Y nc_ `_Z]ݷcV7

:B3 ^V[_c_alf bYbcV]Qf ]_WVc `_caVR_SQcmbp UadTQp [_]Q^UQD XQ Y^e_a]QgYVZ _RaQ6
jQZcVbm [ SQiV]d bYbcV]^_]d QU]Y^YbcaQc_ad7



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa A>

:7;7>7 5VaVS_ [QcQ\_T_S7 AQR_cQ b eQZ\Q]Y

8UVbm Y UQ\VV ^Q] RdUdc hQbc_ caVR_SQcmbp `aY]Val UYQ\_TQ b [_]Q^U^l]
Y^cVa`aVcQc_a_]5 c_ Vbcm eaQT]V^cl cV[bcQ5 S [_c_alZ Sf_Upc [_]Q^Ul5 ^Q6
RaQ^^lV `_\mX_SQcV\V]5 Y c_5 hc_ ncY [_]Q^Ul ^Q`VhQcQ\Y S _cSVc7 3 cQ[Yf
b\dhQpf `VaVU bQ]Y]Y [_]Q^UQ]Y ]l RdUV] U\p ^QT\pU^_bcY SbcQS\pcm `aY6
T\QiV^YV ‑ ^VR_\mido bca_h[d5 [_c_ado `VhQcQVc bQ] Y^cVa`aVcQc_a [_6
]Q^U^_Z bca_[Y5 hc_Rl `_[QXQcm5 hc_ _^ _WYUQVc SS_UQ [_]Q^Ul7 3 XQSYbY]_6
bcY _c ^Qbca_V[ `aYT\QiV^YV ]_WVc SlT\pUVcm b_SVaiV^^_ `_6aQX^_]dD S ^Q6
iYf `aY]VaQf _^_ RdUVc b_UVaWQcm Y]p `_\mX_SQcV\p5 [aQc[_V Y]p [_]`mo6
cVaQ5 ^Q [_c_a_] ]l aQR_cQV]5 cV[djYZ [QcQ\_T Y caQUYgY_^^lZ bY]S_\ 45
`_[QXlSQojYZ5 hc_ aQR_cQ `a_f_UYc `_U `a_bcl] `_\mX_SQcV\V] 1U\p QU]Y6
^YbcaQc_aQ nc_c bY]S_\ XQ]V^pVcbp ^Q 327 9]p `_\mX_SQcV\p QSc_aQ [^YTY ‑
1FCD5 ^_ S `aY]VaQf RdUdc SbcaVhQcmbp Y UadTYV `_\mX_SQcV\YD RdUV] bhY6
cQcm5 hc_ ^Qi [_]`mocVa ^QXlSQVcbp `a_bc_ 8?CD7 5_]Qi^YZ [QcQ\_T `_\m6
X_SQcV\p [aQc[_ _R_X^QhQVcbp bY]S_\_] N5 cQ[ hc_5 ^Q`aY]Va5 `aYT\QiV^YV
1FCDI8?CDCN4 _X^QhQVc5 hc_ ]l aQR_cQV] ^Q [_]`mocVaV 8?CD `_U dhݷc^_Z
XQ`Ybmo 1FCD S U_]Qi^V] [QcQ\_TV5 Q Vb\Y ]l XQZUݷ] S `_U[QcQ\_T G?B;5
`aYT\QiV^YV bcQ^Vc cQ[Y]C 1FCDI8?CDCN8G?B;47

BYbcV]Q [QcQ\_T_S S ?B ^>9H bdjVbcSV^^_ _c\YhQVcbp _c `aYSlh^_Z `_\m6
X_SQcV\p] V\6MX\ Y `9>4?GC5 Y ^QYR_\VV XQ]Vc^lV ^Q `VaSlZ SXT\pU _c\Y6
hYp ‑ nc_ _cbdcbcSYV Rd[S5 _R_X^QhQojYf dbca_ZbcSQ 1hc_6c_ Sa_UV JC5 LC
Y c7 `725 Q cQ[WV c_ _Rbc_pcV\mbcS_5 hc_ Y]V^Q [QcQ\_T_S aQXUV\pocbp S ?B
^>9H ^V _RaQc^_Z5 Q _Rlh^_Z [_b_Z hVac_Z 1827

@_b\V Sf_UQ S bYbcV]d Sl _[QWVcVbm S SQiV] U_]Qi^V] [QcQ\_TV 7
5_]Qi^YZ [QcQ\_T ‑ nc_ ]Vbc_ U\p faQ^V^Yp SQiYf \Yh^lf eQZ\_S7 Hc_Rl
dX^Qcm Y]p 1`dcm2 cV[djVT_ [QcQ\_TQ5 SSVUYcV [_]Q^Ud @G4C

<9JJ95I8?CDCN4 @G4
88?=58<9JJ95

DX^Qcm5 [Q[YV eQZ\l ^Qf_Upcbp S cV[djV] [QcQ\_TV5 ]_W^_ b `_]_jmo [_6
]Q^Ul <CC

<9JJ95I8?CDCN4 <C
G?B; D=@

9]V^Q eQZ\_S S ?B ^>9H ]_Tdc b_UVaWQcm \oR_V [_\YhVbcS_ c_hV[ S \oRlf
`_XYgYpf5 c7 V75 ^Q`aY]Va5 172773777477775 pS\pVcbp S`_\^V U_`dbcY]l] Y]V6
^V] eQZ\Q7 9]V^Q5 ^QhY^QojYVbp b c_h[Y5 b__cSVcbcSdoc VSYUY6^ݷ
]l]ݷ eQZ\Q]D [_]Q^UQ <C Yf ^V `_[QXlSQVc5 Vb\Y c_\m[_ Vݷ b`VgYQ\m^_ ^V
`_`a_bYcm7 Hc_Rl dSYUVcm SbV eQZ\l5 S[\ohQp ^VSYUY]lV5 b\VUdVc U_RQSYcm
`QaQ]Vca 61C

<9JJ95I8?CDCN4 <C 61
7 77 721C8h89CD?BI G?B; D=@



A? @aVUSQaYcV\m^lV bSVUV^Yp

>V[_c_alV YX `_[QXQ^^lf Y]V^ ]_Tdc b__cSVcbcS_SQcm `_U[QcQ\_TQ] cV[djV6
T_ [QcQ\_TQ5 UadTYV ]_Tdc Y]Vcm b`VgYQ\m^lV X^QhV^Yp7 Hc_Rl Rl\_ `a_jV
aQX\YhQcm eQZ\l `_ cY`Q]5 ]_W^_ S_b`_\mX_SQcmbp e\QW[_] 6OC

<9JJ95I8?CDCN4 <C 61O
78 778 721C8h89CD?BI G?B;8 D=@8

CV`Vam ]l SYUY]5 hc_ SbV Y]V^Q5 [a_]V 721C8h89CD?BI5 b__cSVcbcSdoc [QcQ6
\_TQ]7 8Q]VcY]5 hc_ ݷ7ݷ ‑ nc_ bbl\[Q ^Q bQ] cV[djYZ [QcQ\_T5 Q ݷ77ݷ ‑
bbl\[Q ^Q [QcQ\_T5 b_UVaWQjYZ cV[djYZ [QcQ\_T 1S ^QiV] `aY]VaV nc_
88?=58<9JJ9527

@VaVZcY S UadT_Z [QcQ\_T ]_W^_ [_]Q^U_Z 34C

<9JJ95I8?CDCN4 @G4
88?=58<9JJ95
<9JJ95I8?CDCN4 34 D=@
<9JJ95I8?CDCN8D=@4 @G4
88?=58<9JJ958D=@
<9JJ95I8?CDCN8D=@4 34 77
<9JJ95I8?CDCN4 @G4
88?=58<9JJ95
<9JJ95I8?CDCN4 34 8ECB89>3<E45
<9JJ95I8?CDC8ECB89>3<E454 @G4
8ECB89>3<E45
<9JJ95I8?CDC84 34 8
<9JJ95I8?CDC84 @G4
8
<9JJ95I8?CDC84 34
<9JJ95I8?CDCN4 @G4
88?=58<9JJ95

@_b\VU^YZ `aY]Va `_[QXlSQVc5 hc_ [_]Q^UQ 34 RVX d[QXQ^Yp [QcQ\_TQ UV\QVc
cV[djY] U_]Qi^YZ [QcQ\_T `_\mX_SQcV\p5 [Q[ nc_ Rl\_ baQXd `_b\V Sf_UQ S
bYbcV]d7

3QW^_ `_^Y]Qcm5 hc_ S ?B ^>9H cV[djYZ [QcQ\_T bS_Z d [QWU_Z
XQ`djV^^_Z `a_TaQ]]l 1cQ[ ^QXlSQV]_T_ `a_gVbbQ25 cQ[ hc_ Vb\Y Sl5
^Q`aY]Va5 _c[a_VcV USQ n]d\pc_aQ cVa]Y^Q\Q Y\Y Vjݷ R_\miV5 c_ S [QWU_]
YX ^Yf cV[djYZ [QcQ\_T RdUVc YX]V^pcmbp ^VXQSYbY]_ _c UadTYf7 2_\miV
c_T_5 [_TUQ S _U^_] cVa]Y^Q\V XQ`djV^_ ]^_T_ aQX^lf `a_TaQ]]5 [QWUQp
YX ^Yf ]_WVc bS_Z b_RbcSV^^lZ cV[djYZ [QcQ\_T YX]V^pcm [Q[ XQf_hVc5 ^V
S\Ypp `aY nc_] ^Q UadTYV `a_TaQ]]l5 ^_ hc_Rl S nc_] dRVUYcmbp5 `aYUݷcbp
^QhQcm `a_TaQ]]Ya_SQcm7

?b^_S^lV [_]Q^Ul aQR_cl b eQZ\Q]Y `VaVhYb\V^l S cQR\YgV :7:7 >Q6
`aY]Va5 [_]Q^UQ 3@ 69<5:7DHD 69<5;7DHD b_XUQbc [_`Yo eQZ\Q 69<5:7DHD
`_U Y]V^V] 69<5;7DHDD [_]Q^UQ B= ?<469<5 dUQ\Yc eQZ\ b Y]V^V] ?<469<57
2_\miY^bcS_ [_]Q^U `aY^Y]QVc U_`_\^YcV\m^lV e\QW[Y6_`gYY5 ^QhY^Qo6
jYVbp b_ X^Q[Q 7ݷ6ݷ CQ[5 [_]Q^UQ B= 6B D85h49B `_XS_\pVc dUQ\Ycm [QcQ\_T
D85h49B S]VbcV b_ SbV] VT_ b_UVaWY]l]7



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa A@
CQR\YgQ :7:7 ;_]Q^Ul U\p aQR_cl b eQZ\Q]Y

3@ [_`Ya_SQ^YV eQZ\Q
=F `VaVY]V^_SQ^YV Y\Y `VaV]VjV^YV eQZ\Q
B= dUQ\V^YV eQZ\Q
=;49B b_XUQ^YV UYaV[c_aYY
B=49B dUQ\V^YV UYaV[c_aYY
D?E38 b_XUQ^YV eQZ\Q Y\Y dbcQ^_S[Q ^_S_T_ SaV]V^Y ]_UYeY[Q6

gYY
<5CC `a_b]_ca b_UVaWY]_T_ eQZ\Q b `VZUWY^T_]

BYbcV]Q `_XS_\pVc Yb`_\mX_SQcm Y]V^Q eQZ\_S aQX^_T_ SYUQ7 1Rb_\oc6
^_V Y]p eQZ\Q _U^_X^Qh^_ YUV^cYeYgYadVc eQZ\ S bYbcV]V Y ^Y[Q[ ^V XQSY6
bYc _c cV[djVT_ [QcQ\_TQD S ^>9H cQ[_V Y]p SbVTUQ ^QhY^QVcbp b bY]S_\Q 5ݷ8ݷ
[_c_al] _R_X^QhQVcbp [_a^VS_Z [QcQ\_T 7 Hc_Rl `aYSVbcY `aY]Val5 XQ]V6
cY]5 hc_ S [_a^VS_] [QcQ\_TV _Rlh^_ `aYbdcbcSdVc [QcQ\_T `VaS_T_ da_S^p
8?=55 S [_c_a_] `_ caQUYgYY aQX]VjQocbp \Yh^lV [QcQ\_TY `_\mX_SQcV\VZ
bYbcV]l7 6b\Y S bYbcV]V Vbcm `_\mX_SQcV\m b Y]V^V] F1CI15 c_ Y]V^^_ cQ[
_Rlh^_ Y ^QXlSQVcbp VT_ \Yh^lZ [QcQ\_TD QRb_\oc^l] Y]V^V] cQ[_T_ [Q6
cQ\_TQ RdUVc bca_[Q 88?=58F1CI17 6b\Y ]l S [ݷ^ b_XUQUY] [QcQ\_T caVcmVT_
da_S^p @8?D?C5 S [_c_a_]5 S bS_o _hVaVUm5 aQX]VbcY] eQZ\ =1BC7:@75 c_ QRb_6
\oc^_V Y]p nc_T_ eQZ\Q RdUVc SlT\pUVcm cQ[C 88?=58F1CI18@8?D?C8=1BC7:@77

6b\Y ^Qi cV[djYZ [QcQ\_T ‑ 88?=58F1CI18@8?D?C5 ]l ]_WV] _RaQcYcmbp
[ nc_]d WV eQZ\d `_ [aQc[_]d Y]V^Y eQZ\Q5 [_c_a_V ^V b_UVaWYc Y]ݷ^
[QcQ\_T_SD S UQ^^_] b\dhQV nc_ Y]p =1BC7:@77

>Qf_Upbm S [Q[_]6c_ UadT_] [QcQ\_TV5 ]l ]_WV] S_b`_\mX_SQcmbp _c6
^_bYcV\m^l] Y]V^V] eQZ\Q5 [_c_a_V b_UVaWYc Y]V^Q [QcQ\_T_S5 ^_ `aY
nc_] ^V ^QhY^QVcbp b bY]S_\Q Dݷ8ݷ cQ[_V Y]p RdUVc _cbhYclSQcmbp _c cV6
[djVT_ [QcQ\_TQ7 3 _c^_bYcV\m^lf Y]V^Qf eQZ\_S hQbc_ Yb`_\mXdVcbp bY]6
S_\ ݷ77ݷ 1USV c_h[Y25 [_c_alZ _R_X^QhQVc a_UYcV\mb[YZ [QcQ\_T 5 c_ Vbcm
[QcQ\_T ^Q da_SV^m SliV UQ^^_T_7 >Q`aY]Va5 Vb\Y ]l ^Qf_UY]bp S [QcQ6
\_TV 88?=58F1CI15 c_ [ c_]d WV bQ]_]d eQZ\d ]l ]_WV] _RaQcYcmbp5 d[Q6
XQS S [QhVbcSV VT_ Y]V^Y bca_[d @8?D?C8=1BC7:@7D Vb\Y ^Qi cV[djYZ [QcQ6
\_T ‑ 88?=581>I15 c_ ^Q] `_caVRdVcbp `dcm 778F1CI18@8?D?C8=1BC7:@75 Vb\Y
WV ]l XQRaQ\Ybm S [QcQ\_T 88?=581>I18G?B;8@B?7C5 c_ `dcm bcQ^Vc U\Y^6
^VVC 778778778F1CI18@8?D?C8=1BC7:@77 BY]S_\ a_UYcV\mb[_T_ [QcQ\_TQ ]_W6
^_ Yb`_\mX_SQcm Y bQ] `_ bVRV5 RVX b_hVcQ^Yp b UadTY]Y Y]V^Q]Y [QcQ\_T_SD
^Q`aY]Va5 ^Qf_Upbm S [QcQ\_TV 88?=58F1CI18@8?D?C8=9<1>5 ]l ]_T\Y Rl U_6ݷ
cp^dcmbpݷ U_ Sbݷ c_T_ WV eQZ\Q hVaVX Y]p 778=1BC7:@77

BYbcV]Q U_`db[QVc U_S_\m^_ RVbb]lb\V^^lV ^Q `VaSlZ SXT\pU [_]RY^Q6
gYY Sa_UV

G?B;8@B?7C8778778G?B;8778778F1CI18@8?D?C8778@8?D?C8=1BC7:@7

Y\Y



AA @aVUSQaYcV\m^lV bSVUV^Yp

@8?D?C8778@8?D?C8778@8?D?C8778@8?D?C8778@8?D?C8=1BC7:@7

?hVSYU^_5 hc_ ncY bcaQ^^lV `dcY ]_W^_ XQ`YbQcm [_a_hV Y `_^pc^VVC
778F1CI18@8?D?C8=1BC7:@7 Y @8?D?C8=1BC7:@77 ;Q[ ^Y bcaQ^^_5 S ^V[_c_alf
b\dhQpf `aY ^Q`YbQ^YY `a_TaQ]] b`_b_R^_bcm _`VaQgY_^^_Z bYbcV]l db`Vi6
^_ _RaQRQclSQcm `_U_R^lV Y]V^Q _[QXlSQVcbp dU_R^_Z5 ^_ _`YbQ^YV cQ[Yf
b\dhQVS Rl\_ Rl b\Yi[_] U\Y^^l]7

2_\miV c_T_5 bYbcV]Q `_XS_\pVc Yb`_\mX_SQcm S b\_W^lf Y]V^Qf Y _UY6
^_h^do c_h[dD cQ[_V Y]p eQZ\Q Vbcm S [QWU_] [QcQ\_TV Y _R_X^QhQVc bQ]
nc_c [QcQ\_T5 hc_ ^Q `VaSlZ SXT\pU UV\QVc VT_ `aY]V^V^YV RVbb]lb\V^^l]C
^Q`aY]Va5 78787878@8?D?C878787878=1BC7:@7 ‑ nc_ a_S^_ c_ WV bQ]_V5 hc_
Y `a_bc_ @8?D?C8=1BC7:@77 B bYcdQgYp]Y5 [_TUQ bbl\[Qݷ ^Q bQ] [QcQ\_Tݷ
`aY]V^pVcbp Y _[QXlSQVcbp _b]lb\V^^_Z5 ]l Sb[_aV bc_\[^ݷ]bp7

B\_W^_V Y]p eQZ\Q5 b_UVaWQjVV [QcQ\_TY Y bY]S_\l 5ݷ8ݷ hQbc_ ^QXl6
SQoc `dcݷ] [ eQZ\d 1Q^T\7 fi<5 @1D827 @aY aQR_cV b eQZ\Q]Y SVXUV5 TUV
`_UaQXd]VSQVcbp Y]p eQZ\Q5 ]_W^_ d[QXQcm b\_W^lZ `dcm5 QRb_\oc^lZ Y\Y
_c^_bYcV\m^lZ5 cQ[ hc_ XQhQbcdo _c d`_caVR\V^Yp cVa]Y^Q Y]pݷ eQZ\Qݷ S_6
_RjV _c[QXlSQocbp S `_\mXd cVa]Y^Q dcm`ݷ [ eQZ\dݷ Y\Y UQWV dcm`ݷ eQZ6
\Q5ݷ f_cp nc_5 [_^Vh^_5 WQaT_^YX]5 `a_YbcV[QojYZ _c b\Yi[_] Rd[SQ\m^_T_
`VaVS_UQ Q^T\YZb[_T_ fi<5 @1D87

B bQ]_T_ ^QhQ\Q UQUY] hYcQcV\o _UY^ ^Qbc_pcV\m^lZ b_SVcC ^Y[_TUQ
^V Yb`_\mXdZcV S Y]V^Qf eQZ\_S adbb[YV Rd[Sl5 `a_RV\l Y SbV6
S_X]_W^lV X^Q[Y `aV`Y^Q^Yp5 XQ Yb[\ohV^YV] aQXSV hc_ c_h[Y Y X^Q[Q
`_Uhݷa[YSQ^Yp7 6j5ݷ Vb\Y _hV^m f_hVcbp5 ]_W^_ `aY]V^Ycm X^Q[ 5ݷY^db[ݷ
^_ ^Y S [_V] b\dhQV ^V ^QhY^Qcm b ^VT_ Y]p eQZ\Q5 `_b[_\m[d `aQ[cYhVb[Y
SbV [_]Q^Ul5 aQR_cQojYV b eQZ\Q]Y5 aQbb]QcaYSQoc b\_SQ5 ^QhY^QojYV6
bp b ]Y^dbQ5 [Q[ b`VgYQ\m^lV [\ohY 1Y `_`a_RdZcV `_c_] b cQ[Y] eQZ\_]
hc_6^YRdUm bUV\QcmD ^Q bQ]_] UV\V bUV\Qcm b ^Y] ]_W^_ hc_ dT_U^_5 ^_ ^dW6
^_ X^Qcm Y `_]^Ycm5 [Q[ Y]V^^_27 3bV _bcQ\m^lV ݷfYcalVݷ X^Q[Y S Y]V^Qf
eQZ\_S c_WV ]_Tdc b_XUQcm `a_R\V]l ^Q a_S^_] ]VbcVD SbV ncY `a_R\V]l S
UVZbcSYcV\m^_bcY U_S_\m^_ `a_bc_ aViQocbp5 ^_ YXRVWQcm `a_R\V]l SbVTUQ
`a_jV5 hV] aViQcm V7ݷ

:7;7?7 ;_]Q^UQ Y Vݷ `QaQ]Vcal

=l dWV d`_]Y^Q\Y 1b]7 bca7 @:25 hc_ S UYQ\_T_S_] aVWY]V [_]Q^U^lZ Y^6
cVa`aVcQc_a SlUQݷc `aYT\QiV^YV Y WUݷc5 `_[Q `_\mX_SQcV\m ^V SSVUݷc bca_[d7
NcQ bca_[Q S `a_bcVZiV] b\dhQV b_bc_Yc YX _U^_Z [_]Q^Ul5 ^_ ]_WVc b_UVa6
WQcm Y R_\miVD bQ]lZ `a_bc_Z b`_b_R U_RYcmbp nc_T_ ‑ aQXUV\Ycm [_]Q^Ul
bY]S_\_] c_h[Y b XQ`pc_Z5 `aY nc_] Y^cVa`aVcQc_a Sl`_\^Yc b^QhQ\Q _U^d
[_]Q^Ud5 `_c_] UadTdoC

<9JJ95I8?CDCN4 <C 61 D @G4 D 538? 12B1;1412B1
7 77 721C8h89CD?BI G?B; D=@
88?=58<9JJ95



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa AB

12B1;1412B1
<9JJ95I8?CDCN4

@_XWV ]l aQbb]_caY] gV\lZ apU [_^bcad[gYZ5 `_UaQXd]VSQojYf ^Vb[_\m[_
[_]Q^U S _U^_Z bca_[V5 c_h[Q b XQ`pc_Z Y^cVaVb^Q \Yim cV]5 hc_ _^Q baVUY
^Yf bQ]Qp `a_bcQp7 3QW^_ `_^Y]Qcm5 hc_ bY]S_\ ݷDݷ XUVbm ^V Sf_UYc ^Y S
`VaSdo [_]Q^Ud5 ^Y S_ Sc_ado7

;QWUQp [_]Q^UQ b_bc_Yc YX b\_S5 `VaS_V YX [_c_alf Y^cVa`aVcQc_a bhY6
cQVc Y]V^V] [_]Q^Ul 5 _bcQ\m^lV ‑ Vݷ QaTd]V^cQ]Y D S ^QiV] `aY]VaV
<C5 @G4 Y 538? ‑ Y]V^Q [_]Q^U5 61 ‑ QaTd]V^c5 b `_]_jmo [_c_a_T_ ]l `_6
`a_bY\Y [_]Q^Ud <C `_[QXQcm ݷVSYUY]lV^ݷ eQZ\l5 Q b\_S_ 12B1;1412B1 ‑
QaTd]V^c [_]Q^Ul 538?5 [_c_alZ _^Q `a_bc_ ^Q`VhQcQ\Q 1ncQ [_]Q^UQ [Q[ aQX
Y `aVU^QX^QhV^Q5 hc_Rl `VhQcQcm bS_Y QaTd]V^cl27 3 `aVUlUdjV] `QaQTaQ6
eV ]l Yb`_\mX_SQ\Y QaTd]V^cl5 hc_Rl XQUQSQcm Y]V^Q eQZ\_S Y [QcQ\_T_SD
[_]Q^Ul Y `a_TaQ]]l ]_Tdc `aYUQSQcm bS_Y] QaTd]V^cQ] [_]Q^U^_Z bca_[Y
bQ]lZ aQX^__RaQX^lZ b]lb\5 b c_h[Y XaV^Yp Y^cVa`aVcQc_aQ SbV ncY QaTd6
]V^cl ‑ ^V R_\VV hV] bca_[Y7

;_\m b[_a_ aVhm YUݷc _ b\_SQf5 ]_W^_ U_TQUQcmbp5 hc_ bY]S_\ `a_RV\Q b
c_h[Y XaV^Yp Y^cVa`aVcQc_aQ ^Vb[_\m[_ _b_RlZ ‑ _^ Yb`_\mXdVcbp5 hc_Rl _c6
UV\pcm b\_SQ UadT _c UadTQD Vjݷ S c_Z WV a_\Y cV_aVcYhVb[Y ]_WVc Slbcd`Qcm
bY]S_\ cQRd\pgYY5 ^_ `aY aQR_cV b b_SaV]V^^l]Y [_]Q^U^l]Y Y^cVa`aVcQ6
c_aQ]Y S aVWY]V UYQ\_TQ cQRd\pgYp _Rlh^_ Yb`_\mXdVcbp U\p UadT_T_ ‑
`_\dhYS nc_c bY]S_\5 Y^cVa`aVcQc_a `lcQVcbp U_`YbQcm XQ ^Qb b\_S_5 [_c_6
a_V ]l SS_UY] 1ncd S_X]_W^_bcm ]l `_Ua_R^_ _RbdUY] S 7A27;7:ݷ ;_\YhVbcS_
`a_RV\_S ]VWUd USd]p b\_SQ]Y ]_WVc Rlcm `a_YXS_\m^l]5 nc_ ^Y ^Q hc_ ^V
S\YpVcD dRVUYcmbp S nc_] ]_W^_ ^Q `aY]VaV USdf [_]Q^U 538?C

<9JJ95I8?CDCN4 538? 12B1 ;1412B1
12B1 ;1412B1
<9JJ95I8?CDCN4 538? 12B1 ;1412B1
12B1 ;1412B1

;Q[ ]l SYUY]5 _c SbcQS[Y \Yi^Yf `a_RV\_S ^YhVT_ ^V `_]V^p\_bm7 >_ hc_
Vb\Y ^Q] ^dWV^ `QaQ]Vca5 b_UVaWQjYZ `a_RV\l ‑ ^Q`aY]Va5 Vb\Y Sl bc_\[6
^d\Ybm b eQZ\_]5 Y]VojY] `a_RV\ S Y]V^YH 5QWV Vb\Y Sl ^Vd[_b^YcV\m^_
b\VUdVcV b_SVcd5 [_c_alZ ]l UQ\Y S [_^gV `aVUlUdjVT_ `QaQTaQeQ5 Y ^Y[_6
TUQ ^V `aY]V^pVcV `a_RV\l S Y]V^Qf eQZ\_S5 UadTYV `_\mX_SQcV\Y [_]`mo6
cVa_S 1S _b_RV^^_bcY `aYSl[iYV [ `9>4?GC Y ^V X^QojYV5 hc_ S ]YaV RlSQVc
hc_6c_ Vj2ݷ hQbc_ ^V bc_\m Q[[daQc^l5 cQ[ hc_ eQZ\l b hݷac6cV hV] S Y]V^Qf
SQ] ]_Tdc UQcm ^Q e\Vi[V5 `aYb\Qcm `_ `_hcV5 cQ[Y] ]_WVc _[QXQcmbp Y]p
eQZ\Q5 XQTadWV^^_T_ b bQZcQ S 9^cVa^VcV Y c7 `7

9^cVa`aVcQc_a [_]Q^U^_Z bca_[Y `aVUdb]QcaYSQVc caY _b^_S^lf b`_6
b_RQ \YiYcm bY]S_\ VT_ _b_R_Z a_\YC ݷXQn[aQ^Ya_SQcmݷ VT_ bY]S_\_] _R6
aQc^_Z [_b_Z hVacl 5ݷeݷ XQ[\ohYcm S Q`_bca_el Y\Y S US_Z^lV [QSlh[Y7
>Q`aY]Va5 Vb\Y `aYpcV\m5 b [_c_al] Sl ^VUQS^_ bkVXUY\Y S @QaYW5 UQ\



B9 @aVUSQaYcV\m^lV bSVUV^Yp

SQ] e\Vi[d b _cb^pcl]Y e_c_TaQeYp]Y5 Y Sl _R^QadWY\Y cQ] [QcQ\_T
Y8?D?C 6B?= Y1B9C5 \dhiV SbVT_ RdUVc baQXd WV `VaVY]V^_SQcm cQ[_Z [QcQ6
\_T5 XQ]V^YS `a_RV\l ^Q `_Uhݷa[YSQ^YpD bUV\Qcm nc_ ]_W^_ _U^_Z YX b\VUd6
ojYf [_]Q^UC

=F Y8?D?Ce 6B?=e Y1B9C Y8?D?Ch6B?=hY1B9C
=F ’Y8?D?C 6B?= Y1B9C’ Y8?D?Ch6B?=hY1B9C
=F 2Y8?D?C 6B?= Y1B9C2 Y8?D?Ch6B?=hY1B9C

C_h^_ cQ[ WV5 Vb\Y SQ] XQf_hVcbp b `_]_jmo [_]Q^Ul 538? ^Q`VhQcQcm b\_SQ5
aQXUV\ݷ^^lV R_\VV hV] _U^Y] `a_RV\_]5 nc_ c_WV ]_W^_ dbca_Ycm b `_]_jmo
[QSlhV[C

<9JJ95I8?CDCN4 538? 12B1 ;1412B1
12B1 ;1412B1
<9JJ95I8?CDCN4 538? 2 12B1 ;1412B12

12B1 ;1412B1

N[aQ^Ya_SQ^YV] nc_T_ U_RYcmbp c_WV ]_W^_5 ^_ ^VdU_R^_C `aYUݷcbp bcQSYcm
_RaQc^lZ b\ni `VaVU [QWUl] `a_RV\_]7 >QU_ b[QXQcm5 hc_ _b_RV^^_T_ b]lb6
\Q cQ[Y]Y b`_b_RQ]Y \YiQVcbp ^V c_\m[_ `a_RV\5 ^_ Y UdTYV ݷfYcalVݷ bY]6
S_\l7 3 hQbc^_bcY5 cQ WV c_h[Q b XQ`pc_Z _Rlh^_ _cUV\pVc _U^d [_]Q^Ud
_c UadT_Z5 ^_ Vb\Y _^Q ^dW^Q bQ]Q `_ bVRV5 [Q[ _Rlh^lZ bY]S_\5 U\p nc_T_
`_U_ZUݷc \oR_Z YX caݷf b`_b_R_SC

<9JJ95I8?CDCN4 538? eD ’DDDD’ 2DDDD2
D DDDD DDDD

?RaQcYcV S^Y]Q^YV5 hc_ bQ]Y bY]S_\l n[aQ^Ya_SQ^Yp5 Q`_bca_eQ Y US_Z6
^lf [QSlhV[5 Sl`_\^YS bS_o ]YbbYo5 YbhVXQoc5 cQ[ hc_ XQ`db[QV]lV ^Q]Y
`a_TaQ]]l Y [_]Q^Ul Yf ^V SYUpc 1Vb\Y c_\m[_ ^V XQbcQSYcm Yf _R_X^QhQcm
bQ]Yf bVRp27

3^dcaY Q`_bca_e_S _b_RlZ b]lb\ Y]VVc c_\m[_ bQ] Q`_bca_e ‑ _^ aQb6
b]QcaYSQVcbp [Q[ XQ[alSQojYZ bY]S_\5 Y \YiYcm VT_ nc_Z a_\Y ^Y[Q[ ^V\m6
Xp5 ^_ SbV _bcQ\m^lV bY]S_\l5 S[\ohQp Y [QSlh[Y5 Y _RaQc^lZ b\ni5 Y S__R6
jV hc_ dT_U^_5 ‑ _R_X^QhQoc bQ]Y bVRp Y ^Y[Q[_T_ _b_R_T_ b]lb\Q ^V Y]VocC

<9JJ95I8?CDCN4 538? ’5H343I1126e82D’
5H343I1126e82D

6b\Y ^dWV^ S a_\Y bQ]_T_ bVRp bY]S_\ Q`_bca_eQ5 c_ cdc Vbcm USQ SQaYQ^cQC
\YR_ n[aQ^Ya_SQcm VT_5 \YR_ Yb`_\mX_SQcm US_Z^lV [QSlh[YC

<9JJ95I8?CDCN4 538? Re’= 69>5 2R’= 69>52
R’= 69>5 R’= 69>5



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa B:

5S_Z^lV [QSlh[Y _c\YhQocbp _c Q`_bca_e_S cV]5 hc_ \YiQoc _b_R_T_ b]lb6
\Q ^V SbV b`VgbY]S_\l7 3 hQbc^_bcY5 S^dcaY US_Z^lf [QSlhV[ aQR_cQVc bY]6
S_\ n[aQ^Ya_SQ^YpC

<9JJ95I8?CDCN4 538? 2e22 2ee2
2 e

8QRVTQp S`VaݷU5 b[QWV]5 hc_ S^dcaY US_Z^lf [QSlhV[ cQ[WV b_faQ^poc b`V6
gYQ\m^lZ b]lb\ bY]S_\l 5ݷ1ݷ ݷ‘ݷ 1_RaQc^lZ Q`_bca_e2 Y 7ݷ4ݷ

?hV^m SQW^_ `_^Y]Qcm5 hc_ Q`_bca_el Y [QSlh[Y \Yim ]V^poc b]lb\
bY]S_\_S5 ^Qf_UpjYfbp S^dcaY5 ^_ ^V SlUV\poc ncY bY]S_\l S _cUV\m^lV
b\_SQD ]_W^_ UQWV XQUVZbcS_SQcm aQX^lV SYUl [QSlhV[ S _U^_] b\_SVC

<9JJ95I8?CDCN4 538? 212B12C38G12B1’;1412B1’
12B1C38G12B1;1412B1

8Qc_ b Yf `_]_jmo ]_W^_ b_XUQcm `dbc_V b\_S_5 `_bcQSYS USV US_Z^lV [Q6
Slh[Y Y\Y USQ Q`_bca_eQ `_UapU 122 Y\Y ’’27

:7;7@7 IQR\_^l Y]ݷ^ eQZ\_S

3_ ]^_TYf b\dhQpf RlSQVc dU_R^_ `a_YXSVbcY cd Y\Y Y^do _`VaQgYo baQXd
^QU ^Vb[_\m[Y]Y eQZ\Q]Y7 5\p nc_T_ [_]Q^U^lZ Y^cVa`aVcQc_a `_UUVaWY6
SQVc `_UbcQ^_S[d Y]ݷ^ eQZ\_S `_ XQUQ^^_]d iQR\_^d 7 3 [QhVbcSV
iQR\_^Q Y^cVa`aVcQc_a aQbb]QcaYSQVc \oR_V b\_S_5 ^V XQ[\ohݷ^^_V S [Q6
Slh[Y Y\Y Q`_bca_el5 b_UVaWQjVV f_cp Rl _UY^ bY]S_\ ݷ3ݷ Y\Y 5ݷHݷ [SQU6
aQc^lV Y\Y eYTda^lV b[_R[Y7 8^Q[ S_`a_bQ S iQR\_^V bhYcQVcbp b__cSVc6
bcSdojY] _U^_]d `a_YXS_\m^_]d bY]S_\d5 Q X^Q[ XSݷXU_h[Y ‑ `a_YXS_\m6
^_Z gV`_h[V bY]S_\_S 1S c_] hYb\V5 S_X]_W^_5 `dbc_Z2D b]lb\ b[_R_[ ]l
`_pb^Y] hdcm `_XWV7 ?bcQ\m^lV bY]S_\l S iQR\_^V _R_X^QhQoc bQ]Y bV6
Rp7 3bcaVcYS S [_]Q^U^_Z bca_[V cQ[_Z iQR\_^5 Y^cVa`aVcQc_a XQ]V^pVc VT_
b`Yb[_] YX SbVf Y]ݷ^ eQZ\_S5 b__cSVcbcSdojYf iQR\_^d5 c_ Vbcm S _RjV] b\d6
hQV b\_S_6iQR\_^ ]_WVc Rlcm XQ]V^V^_ ^Q `_b\VU_SQcV\m^_bcm b\_S5 Y]Vo6
jdo `a_YXS_\m^do U\Y^dC _U^_ b\_S_5 UVbpcm5 bc_5 clbphQ5 b[_\m[_ dT_U^_ ‑
S XQSYbY]_bcY _c c_T_5 b[_\m[_ eQZ\_S b__cSVcbcSdoc iQR\_^d7 >Q`aY]Va5
S]Vbc_ iQR\_^Q5 b_bc_pjVT_ YX _U^_Z XSݷXU_h[Y 1Y\Y YX `a_YXS_\m^_T_ [_\Y6
hVbcSQ XSݷXU_hV[25 Y^cVa`aVcQc_a `_UbcQSYc b`Yb_[ SbVf eQZ\_S YX cV[djVZ
UYaV[c_aYYD S]Vbc_ iQR\_^Q ݷHHH3ݷ RdUdc `_UbcQS\V^l SbV Y]V^Q eQZ\_S5
b_bc_pjYV ^V ]V^VV hV] YX caݷf bY]S_\_S5 Q S]Vbc_ ݷHHHݷ ‑ Y]V^Q eQZ\_S5
b_bc_pjYV a_S^_ YX caݷf bY]S_\_S7 IQR\_^ ݷ37DHDݷ XQ]V^Ycbp ^Q b`Yb_[
SbVf Y]ݷ^ eQZ\_S5 Y]VojYf bdeeY[b;9 7DHD5 Q iQR\_^d 9=7hHHHH7:@7 RdUdc

;9HYcQcV\m5 `aYSl[iYZ [ caQUYgY_^^_Z cVa]Y^_\_TYY ]YaQ `9>4?GC5 ]_WVc dUYSYcmbp
Yb`_\mX_SQ^Yo cVa]Y^Q ݷbdeeY[bݷ S]Vbc_ 7ݷaQbiYaV^Ypݷ 5V\_ XUVbm S c_]5 hc_ S V\6MX\
Y aQ^^Yf SVabYpf `9>4?GC ݷaQbiYaV^YVݷ eQZ\Q Rl\_ ^Q]VacS_ bSpXQ^_ b VT_ cY`_] Y
aQbb]QcaYSQ\_bm _R_b_R\V^^_ _c Y]V^Y5 c_TUQ [Q[ S bYbcV]Qf bV]VZbcSQ ^>9H _[_^hQ^YV
Y]V^Y eQZ\Q ^Y[_TUQ ^V YTaQ\_ cQ[_Z a_\Y Y SbVTUQ Rl\_ `a_bc_ hQbcmo Y]V^Y7



B; @aVUSQaYcV\m^lV bSVUV^Yp

b__cSVcbcS_SQcm Y]V^Q Sa_UV 9=7h;>@A7:@75 9=7h3??<7:@7 Y `a_hVV S cQ[_]
UdfV7

@aY]V^pcm iQR\_^l ]_W^_ S \oRlf [_]Q^UQf5 `aVU`_\QTQojYf b`Yb6
[Y Y]ݷ^ eQZ\_S S [QhVbcSV QaTd]V^c_S7 >Q`aY]Va5 [_]Q^UQ B= 3N dUQ\Yc S
cV[djVZ UYaV[c_aYY SbV eQZ\l5 S Y]V^Y [_c_alf `_b\VU^Y] bY]S_\_] bc_6
Yc cY\mUQ5 [_]Q^UQ C>ݷ 85D38373?>6ݷ `_[QWVc b`Yb_[ eQZ\_S b bdeeY[b_]
73?>65 ^Qf_UpjYfbp S UYaV[c_aYY 85D35 [_]Q^UQ @3ݷ 69<5C83 8=>D86<1C8ݷ
b[_`YadVc S UYaV[c_aYo 8=>D86<1C8 SbV eQZ\l YX `_UUYaV[c_aYY 69<5C5 ^Q6
f_UpjVZbp S cV[djVZ UYaV[c_aYY5 Y cQ[ UQ\VV7 3__RjV T_S_ap5 [_]Q^UQ5 [_c_6
ado ]l XQbcQS\pV] aQR_cQcm b iQR\_^Q]Y5 ^V _RpXQ^Q `aVU`_\QTQcm Y]V^^_
eQZ\lD cQ[5 [_]Q^UQ ?538ݷ ݷ3 ^Q`VhQcQVc b`Yb_[ eQZ\_S S cV[djVZ UYaV[6
c_aYYD ]VWUd cV]5 [_]Q^UQ 538? bQ]Q `_ bVRV ^V Y]VVc ^Y[Q[_T_ _c^_iV^Yp
[ eQZ\Q] Y ^V aQR_cQVc b ^Y]YC _^Q `VhQcQVc bS_Y QaTd]V^cl [_]Q^U^_Z
bca_[Y7

;SQUaQc^lV b[_R[Y S iQR\_^V `_XS_\poc _R_X^QhYcm \oR_Z bY]S_\ YX
XQUQ^^_T_ ]^_WVbcSQD ^Q`aY]Va5 iQR\_^ ݷ7h;@d;<=fd9:;<=>?@ABf7:@7=9ݷ
b__cSVcbcSdVc Y]V^Q] 9=7h;@;97:@75 9=7h;@;:7:@75 7775 9=7h;@<=7:@75 7775
9=7h;@=B7:@7 Y R_\VV ^Y[Q[Y]7 ;_^Vh^_5 S aVQ\m^_Z WYX^Y ]_W^_ S_b`_\m6
X_SQcmbp cV] _Rbc_pcV\mbcS_]5 hc_5 b[_aVV SbVT_5 S UYaV[c_aYY ^Vc ^Y _U^_T_
eQZ\Q5 d [_c_a_T_ S Y]V^Y S]Vbc_ hVcSݷac_Z gYeal bc_p\_ Rl hc_6c_ UadT_V5
Y S_b`_\mX_SQcmbp R_\VV [_a_c[Y] iQR\_^_] 7ݷ7h;@d;<=fH7:@7=9ݷ BY]S_\
S_b[\YgQcV\m^_T_ X^Q[Q `_XS_\pVc5 ^Q`a_cYS5 _R_X^QhYcm \oR_Z bY]S_\ [a_6
]V `VaVhYb\V^^lf D ^Q`aY]Va5 ݷd1hf373ݷ b__cSVcbcSdVc \oRl] Y]V^Q] eQZ6
\_S5 Y]VojY] bdeeY[b 5ݷ73ݷ XQ Yb[\ohV^YV] ^QhY^QojYfbp b bY]S_\Q `_U6
hݷa[YSQ^Yp7

EYTda^lV b[_R[Y S iQR\_^Qf _R_X^QhQoc \oRdo gV`_h[d bY]S_\_S YX pS6
^_ `VaVhYb\V^^lf5 bQ]Y gV`_h[Y `aY nc_] aQXUV\pocbp XQ`pc_Z7 >Q`aY]Va5
iQR\_^ ݷ37K:@75@>75796Mݷ b__cSVcbcSdVc SbV] eQZ\Q] YX cV[djVZ UYaV[c_6
aYY5 Y]VojY] bdeeY[bl 7:@75 7@>7 Y\Y 77967

6b\Y iQR\_^d ^V b__cSVcbcSdVc ^Y _U^_ Y]p eQZ\Q5 Y^cVa`aVcQ6
c_a _bcQS\pVc iQR\_^ RVX YX]V^V^YZ5 c_ Vbcm `VaVUQݷc b\_S_ SlXlSQV]_Z
[_]Q^UV5 [Q[ Vb\Y Rl nc_ b\_S_ S__RjV ^V Rl\_ iQR\_^_]7 9b`_\mX_SQcm ncd
S_X]_W^_bcm b\VUdVc b _bc_a_W^_bcmoD R_\miY^bcS_ [_]Q^U^lf Y^cVa`aVcQ6
c_a_S5 _c\Yh^lf _c K?EB>5 \85<<5 cQ[_Z _b_RV^^_bcY ^V Y]Voc7

:7;7A7 9bc_aYp [_]Q^U Y QSc_U_`YblSQ^YV Y]ݷ^ eQZ\_S

>QhY^QojYV `_\mX_SQcV\Y [_]Q^U^_Z bca_[Y hQbc_ `_\QTQoc5 hc_ [QW6
Udo [_]Q^Ud ^dW^_ ^Q`YbQcm Sadh^do5 Rd[SQ XQ Rd[S_ZD S [_]Q^U^lf Y^cVa6
`aVcQc_aQf5 Yb`_\mX_SQSiYfbp \Vc b_a_[ ^QXQU5 Sbݷ cQ[ Y Rl\_5 ^_ cV SaV]V^Q
UQS^_ `a_i\Y7

5\p ^QhQ\Q _c]VcY]5 hc_ b_SaV]V^^lV [_]Q^U^lV Y^cVa`aVcQc_al d]Voc
U_`YblSQcm Y]V^Q eQZ\_SD ncQ S_X]_W^_bcm XQUVZbcSdVcbp ^QWQcYV] [\QSY6
iY ]127 >QhQS `YbQcm Y]p eQZ\Q5 Sl ]_WVcV ^QWQcm ]125 Y Vb\Y ^Q UYb[V
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Vbcm c_\m[_ _UY^ eQZ\5 Y]p [_c_a_T_ ^QhY^QVcbp b Rd[S5 dWV SSVUݷ^^lf SQ6
]Y5 c_ VT_ Y]p Y^cVa`aVcQc_a U_`YiVc XQ SQb7 6b\Y WV `_Uf_UpjYf eQZ\_S
R_\miV _U^_T_5 `aY ^QWQcYY ^Q [\QSYid ]12 ^YhVT_ SYUY]_T_ ^V `a_YX_Z6
Uݷc5 ^_ Sl ]_WVcV cdc WV ^QWQcm ^Q ^Vݷ Sc_a_Z aQX5 Y Y^cVa`aVcQc_a SlUQbc
SQ] `_\^lZ b`Yb_[ eQZ\_S5 `_Uf_UpjYf [ SQiV]d b\dhQoD Ra_bYS SXT\pU
^Q nc_c b`Yb_[5 Sl S R_\miY^bcSV b\dhQVS `_Z]ݷcV5 b[_\m[_ Rd[S SQ] Vjݷ
^dW^_ ^QRaQcm5 `aVWUV hV] b^_SQ ^QWQcm ]127 >V[_c_alV Y^cVa`aVcQc_al
d]Voc U_`YblSQcm ^V c_\m[_ Y]V^Q eQZ\_S5 ^_ Y UadTYV `QaQ]Vcal S XQSY6
bY]_bcY _c [_]Q^Ul5 [_c_ado Sl b_RaQ\Ybm UQcm7 3 gV\_] _U^Q c_\m[_ ncQ
S_X]_W^_bcm5 ^QXlSQV]Qp QSc_U_`_\^V^YV] 1Q^T\7 1ED?3?=@<5D9?>25 b`_b_R^Q
bn[_^_]Ycm SQ] R_\miV `_\_SY^l ^QWQcYZ ^Q [\QSYiY7

3c_aQp dUQh^Qp S_X]_W^_bcm Y^cVa`aVcQc_aQ5 YXapU^_ _R\VThQojQp
WYX^m `_\mX_SQcV\o5 b_bc_Yc S c_]5 hc_ Y^cVa`aVcQc_a `_]^Yc Ybc_aYo
SSVUݷ^^lf SQ]Y [_]Q^U5 `aYhݷ] `aY XQSVaiV^YY bVQ^bQ aQR_cl _^ ncd Yb6
c_aYo b_faQ^pVc S eQZ\V5 cQ[ hc_ Sl ]_WVcV S_b`_\mX_SQcmbp bS_Y]Y [_6
]Q^UQ]Y Y ^Q b\VUdojYZ UV^m5 Y hVaVX ^VUV\o7 6b\Y ^dW^Qp [_]Q^UQ Rl6
\Q UQ^Q ^VUQS^_5 Sl ]_WVcV SVa^dcm Vݷ ^Q n[aQ^5 `_b\VU_SQcV\m^_ ^QWY]Qp
[\QSYid bcaV\[Qݷ SSVafݷD b\dhQZ^_ `a_b[_hYS ^dW^do [_]Q^Ud `aY cQ[_]
USYWV^YYݷ SSVaf5ݷ ]_W^_ SVa^dcmbp _RaQc^_5 ^QWQS5 hc_ S`_\^V VbcVbcSV^^_5
bcaV\[dݷ S^YX7ݷ <oRdo [_]Q^Ud YX b_faQ^ݷ^^_Z Ybc_aYY Sl ]_WVcV _caVUQ[6
cYa_SQcm5 Yb`_\mXdp `aYSlh^lV ݷbcaV\[Yݷ S\VS_ Y S`aQS_5 [\QSYiY Q?=55
N>4 Y K13;C@135 S Yf _Rlh^_Z a_\Y7

3bo b_faQ^ݷ^^do Ybc_aYo ]_W^_ `a_b]_caVcm5 Yb`_\mXdp [_]Q^Ud
89CD?BI5 S R_\miY^bcSV b\dhQVS Vݷ dU_R^VV RdUVc b_hVcQcm b `VZUWVa_] <5CC5
c_ Vbcm UQcm [_]Q^Ud 89CD?BI L <5CC7 8UVbm Sl dSYUYcV5 hc_ [QWUQp YX XQ6
`_]^V^^lf Y^cVa`aVcQc_a_] [_]Q^U b^QRWV^Q ^_]Va_]D Sl ]_WVcV `_Sc_6
aYcm \oRdo YX bcQalf [_]Q^U5 X^Qp Vݷ ^_]Va5 Yb`_\mXdp S_b[\YgQcV\m^lZ
X^Q[D ^Q`aY]Va5 1:<@ Sl`_\^Yc [_]Q^Ud5 b_faQ^ݷ^^do S Ybc_aYY `_U ^_]Va_]
:<@7 ?c]VcY]5 hc_ ݷ11ݷ _R_X^QhQVc `_b\VU^oo SSVUݷ^^do [_]Q^Ud5 Q 5ݷ1C9ݷ
ݷ:1Cݷ Y c7 U7 ‑ _cUV\m^lV b\_SQ YX ^VݷD _cUV\m^_V b\_S_ ]_W^_ YXS\Vhm ^V
c_\m[_ YX `_b\VU^VZ [_]Q^Ul ‑ ^Q`aY]Va5 1:<@C; _R_X^QhQVc Sc_a_V b\_S_
YX [_]Q^Ul b ^_]Va_] :<@D ݷ1123ݷ _R_X^QhQVc `_b\VU^oo [_]Q^Ud5 ^QhY^QS6
idobp b_ bca_[Y 1235 Y XUVbm c_WV ]_W^_ YXS\V[Qcm _cUV\m^lV b\_SQ7

>Q[_^Vg5 S Ybc_aYY ]_W^_ Sl`_\^Ycm `_Yb[ `_ `_Ubca_[V7 5\p nc_T_ ^Q6
W]YcV LDB<6[ 1_c b\_SQ B5F5BC52 Y ^QhY^QZcV SS_UYcm SQid `_Ubca_[d7 @_
]VaV c_T_ [Q[ Sl RdUVcV ^QRYaQcm Rd[Sl5 Y^cVa`aVcQc_a RdUVc ^Qf_UYcm Sbݷ
R_\VV Y R_\VV bcQalV [_]Q^Ul5 b_UVaWQjYV ^QRaQ^^do `_Ubca_[d7 6b\Y ^Q6
WQcm LDB<6[ b^_SQ5 Sl `_\dhYcV b\VUdojdo 1c_ Vbcm Vjݷ R_\VV bcQado2 [_6
]Q^Ud5 b_UVaWQjdo cd WV bQ]do `_Ubca_[d7

6b\Y `aY aVUQ[cYa_SQ^YY [_]Q^Ul5 `_Yb[V S Ybc_aYY Y c7 `7 Sl XQ`dcQ6
\Ybm5 ]_W^_ S \oR_Z ]_]V^c bRa_bYcm SS_UY]do bca_[d5 ^QWQS LDB<6LD nc_
T_aQXU_ RlbcaVV5 hV]5 ^Q`aY]Va5 dUQ\pcm SbV SSVUݷ^^lV bY]S_\l5 ^Qbc_ZhYS_
^QWY]Qp ^Q K13;C@1357



B= @aVUSQaYcV\m^lV bSVUV^Yp

>QhQS Q[cYS^_ Yb`_\mX_SQcm `VaVhYb\V^^lV XUVbm baVUbcSQ5 Sl Sb[_aV
dRVUYcVbm5 hc_ SQiY cadU_XQcaQcl ^Q ^QR_a [_]Q^U b_[aQcY\Ybm `_ ]V^miVZ
]VaV aQX S USQUgQcm7 >Y S [_V] b\dhQV ^V `aV^VRaVTQZcV ncY]Y S_X]_W^_6
bcp]Y1 >Q Yf _bS_V^YV d SQb dZUݷc ]Y^dc `pcm5 Q bn[_^_]\V^^_V SaV]p RdUVc
YbhYb\pcmbp b_c^p]Y hQb_S7

:7;7B7 D`aQS\V^YV Sl`_\^V^YV] XQUQh

5Q\V[_ ^V SbV [_]Q^Ul Yb`_\^pocbp ]T^_SV^^_5 [Q[ nc_ UV\Q\Y S ^QiYf
`aY]VaQf @G45 34 Y <CD hQbc_ caVRdVcbp b__RjYcm XQ`djV^^_Z `a_TaQ]]V5 hc_
`_aQ XQ[Q^hYSQcm aQR_cd5 Q Vb\Y _^Q ^V `_^Y]QVc `_6f_a_iV]d ‑ `aV[aQcYcm
Vݷ Sl`_\^V^YV `aY^dUYcV\m^_7

@VaS_V5 hc_ ^dW^_ `_]^Ycm `aY aQR_cV S [_]Q^U^_Z bca_[V ^>9H ‑ nc_
hc_ ]^_TYV `a_TaQ]]l `_UaQXd]VSQoc hcV^YV UQ^^lf b [\QSYQcdal 1T_S_ap
bca_WV5 YXݷ `_c_[Q bcQ^UQac^_T_ SS_UQ2ݷ U_ cVf `_a5 `_[Q cQ] ^V S_X^Y[^Vc
bYcdQgYp [_^gQ eQZ\Q 7 B ncY] ]_]V^c_] d ^QhY^QojYf hQbc_ S_X^Y[Qoc
_`aVUV\ݷ^^lV b\_W^_bcYC [Q[ ]_WVc [_^hYcmbp eQZ\5 R_\VV6]V^VV `_^pc^_5
^_ [Q[ c_ WV bQ]_V ]_WVc `a_YX_ZcY b [\QSYQcda_ZH1 >_ ^Q bQ]_] UV\V
^YhVT_ b\_W^_T_ cdc ^Vc7 3 ?B ^>9H Yb`_\mXdVcbp _R_Rjݷ^^lZ cVa]Y^ ]_c_`ݷ
UQ^^lf5ݷ [_c_alZ ]_WVc _X^QhQcm [Q[ hcV^YV YX eQZ\Q5 cQ[ Y SS_U UQ^^lf
b [\QSYQcdal5 Y\Y Vjݷ _c[dUQ6^YRdUmD `_Ua_R^lZ aQXT_S_a _R nc_] d ^Qb
S`VaVUY7 ?U^Y] YX ed^UQ]V^cQ\m^lf bS_ZbcS `_c_[Q UQ^^lf pS\pVcbp VT_
b`_b_R^_bcm XQ[Q^hYSQcmbp7

6bcVbcSV^^_5 [\QSYQcdaQ bQ]Q `_ bVRV ݷhYcmbp^_]ݷ ^V ]_WVc5 ^_ `_\mX_SQ6
cV\m5 SS_UpjYZ UQ^^lV5 Y]VVc `_\^_V `aQS_ aViYcm5 hc_ _^ dWV SSݷ\ Sb5ݷ hc_
f_cV\7 Hc_Rl b__RjYcm _R nc_] Q[cYS^_Z `a_TaQ]]V 1c_ Vbcm c_Z `a_TaQ]6
]V5 [_c_aQp S UQ^^lZ ]_]V^c hYcQVc Y^e_a]QgYo5 SS_UY]do b [\QSYQcdal25
^dW^_ ^QWQcm [_]RY^QgYo [\QSYi LDB<6MD `aY nc_] _`VaQgY_^^Qp bYbcV]Q
1Vb\Y Rlcm c_h^l]5 UaQZSVa cVa]Y^Q\Q2 dbca_Yc S b__cSVcbcSdojV] `_c_[V
SS_UQ bYcdQgYo Vg^_]ݷ eQZ\Q5ݷ Y f_cp ^QiQ [\QSYQcdaQ Sa_UV Rl ^Y[dUQ
^V UV\Qbm5 Q[cYS^Qp `a_TaQ]]Q RdUVc c_h^_ X^Qcm5 hc_ Vݷ Sf_U^_Z `_c_[ Y^6
e_a]QgYY Ybbp[7 =VWUd `a_hY]5 [_]Q^U^lZ Y^cVa`aVcQc_a5 [_c_alZ SVUݷc
b ^Q]Y UYQ\_T5 c_WV [_aaV[c^_ _RaQRQclSQVc bYcdQgYo [_^gQ eQZ\Q5 cQ[ hc_
Vb\Y Sl f_cYcV XQSVaiYcm bVQ^b aQR_cl S _U^_] YX _[_^ b [_]Q^U^_Z bca_6
[_Z5 ^QYR_\VV [_aaV[c^lZ Y `aY nc_] RlbcalZ b`_b_R bUV\Qcm nc_ ‑ ^QWQcm
LDB<6MD _c]VcY] XQ_U^_5 hc_ XQ[alSQcm _[^_ cVa]Y^Q\Q baVUbcSQ]Y _[_^^_T_
]V^VUWVaQ 1Sbp[Y]Y UQR\6[\Y[Q]Y Y\Y hVaVX ]V^oi[Y2 ‑ ^Q`a_cYS5 b`_b_R
bQ]lZ ^V[_aaV[c^lZ5 `_bcd`Qcm cQ[ b cVa]Y^Q\Q]Y ^Y S [_V] b\dhQV ^V b\V6
UdVc5 `_b[_\m[d Sl`_\^pSiYVbp S cVa]Y^Q\V `a_TaQ]]l `aY nc_] S__RjV6c_
]_Tdc ^Y[dUQ ^V YbhVX^dcm7

D]V^YV Y]YcYa_SQcm ^Q [\QSYQcdaV bYcdQgYo Vg^_]ݷ eQZ\Qݷ Vjݷ ^V aQX
`_caVRdVcbp ^Q] S UQ\m^VZiV]5 cQ[ hc_ XQ`_]^YcVC Vg^_]ݷ eQZ\Qݷ ^Q
[\QSYQcdaV Y]YcYadVcbp ^QWQcYV] LDB<6M7
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;_^Vh^_5 Q[cYS^Qp `a_TaQ]]Q b_SVaiV^^_ ^V _RpXQ^Q XQSVaiQcmbp `aY
_R^QadWV^YY [_^gQ eQZ\QD R_\miV c_T_5 _^Q ]_WVc S__RjV ^V hYcQcm ^YhVT_
YX bS_VT_ bcQ^UQac^_T_ `_c_[Q SS_UQ5 cQ[ hc_ _ ^Qbcd`\V^YY S [ݷ^ bYcdQgYY
[_^gQ eQZ\Q `a_bc_ ^V dX^QVc7 3 [_^gV [_^g_S5 `a_TaQ]]Q ]_WVc `a_bc_ XQ6ݷ
SYb^dcmݷ YX6XQ [Q[_Z6^YRdUm _iYR[Y7 3_ SbVf `_U_R^lf b\dhQpf ^dW^_ X^Qcm5
[Q[ `aV[aQcYcm Sl`_\^V^YV `a_TaQ]]l5 ^V U_WYUQpbm5 [_TUQ _^Q XQ[_^hYcbp
bQ]Q7

@a_bcVZiYZ Y ^QYR_\VV _RjV`aY^pclZ b`_b_R `aY^dUYcV\m^_T_ XQSVaiV6
^Yp Q[cYS^_Z `a_TaQ]]l ‑ nc_ ^QWQcYV [_]RY^QgYY LDB<6LD S R_\miY^bcSV
b\dhQVS nc_ `_]_WVc7 ; b_WQ\V^Yo5 RlSQVc Y cQ[5 hc_ _c LDB<6L ^V ^QR\o6
UQVcbp ^Y[Q[_T_ neeV[cQD S nc_] b\dhQV ]_W^_ `_`a_R_SQcm ^QWQcm LDB<6e5
S ^V[_c_alf b\dhQpf Q[cYS^do `a_TaQ]]d nc_ Sb6ݷcQ[Y _bcQ^_SYc5 ^_ `_b\V
nc_T_ 1S XQSYbY]_bcY _c ^Qbca_V[ bYbcV]l2 S cV[djV] [QcQ\_TV ]_WVc `_6
pSYcmbp eQZ\ b Y]V^V] 3?B5 1S bYbcV]V OB55K\M ‑ eQZ\ b bdeeY[b_] 73?B525
[_c_alZ bc_Yc dUQ\Ycm baQXd WV5 [Q[ c_\m[_ Sl VT_ dSYUV\Y ‑ _^ XQ^Y]QVc
U_S_\m^_ ]^_T_ ]VbcQ Y `aY nc_] U\p SQb `_[Q b_SVaiV^^_ RVb`_\VXV^7

HVT_ c_h^_ ^V b\VUdVc UV\Qcm ‑ nc_ Yb`_\mX_SQcm [_]RY^QgYo LDB<6c
U_ cVf `_a5 `_[Q Sl ^V `_Z]ݷcV5 hc_ _^Q S UVZbcSYcV\m^_bcY UV\QVc S ?B
^>9H7 Nc_c S_`a_b ]l `_Ua_R^_ _RbdUY] hdcm `_XWV7

@aVWUV hV] `VaVf_UYcm [ Yb`_\mX_SQ^Yo Z_\ݷcpWݷ QacY\\VaYY5ݷ b\VUdVc Vjݷ
Sb`_]^Ycm5 hc_ cVa]Y^Q\l _Rlh^_ `_XS_\poc SaV]V^^_ _bcQ^QS\YSQcm SlS_U 1hc_Rl5
^Q`aY]Va5 db`Vcm `a_hYcQcm ^dW^lZ eaQT]V^c cV[bcQ Y ^V UQcm V]d ݷa_[adcYcmbp`ݷ XQ
`aVUV\l n[aQ^Q27 CQ[Qp ݷQdXQ`ݷ S[\ohQVcbp [_]RY^QgYVZ LDB<6\5 Q Sl[\ohQVcbp ‑
^QWQcYV] LDB<6Z7 >QhY^QojYV _`VaQc_al ^>9H5 `aYSl[iYV [ [_]RY^QgYp] [\QSYi S
TaQeYhVb[Yf Y^cVaeVZbQf5 hQbc_ ^QWY]Qoc LDB<6\ b\dhQZ^_ 1`lcQpbm5 ^Q`aY]Va5 b_6
faQ^Ycm eQZ\ S aVUQ[c_aV cV[bc_S Y XQRlS5 hc_ XUVbm ^V `9>4?GC27 6b\Y SQ] [QWVcbp5
hc_ SQi cVa]Y^Q\ RVX^QUݷW^_ XQSYb5 ^Q Sbp[YZ b\dhQZ `_`a_RdZcV ^QWQcm LDB<6ZC nc_
`_]_WVc5 Vb\Y `aYhY^_Z ݷXQSYbQ^Ypݷ bcQ\Q b\dhQZ^_ ^QWQcQp 5ݷQdXQ`ݷ Q S _bcQ\m^lf
b\dhQpf ^YhVT_ `\_f_T_ Sbݷ aQS^_ ^V b\dhYcbp7

>QhY^QojYV `_\mX_SQcV\Y ^>9H hQbc_ UV\Qoc Vjݷ _U^d fQaQ[cVa^do
_iYR[d ‑ ^V X^Qp5 [Q[ b`aQSYcmbp b `a_TaQ]]_Z5 XQ`djV^^_Z S _[^V cVa]Y^Q6
\Q5 _^Y `_`a_bcd XQ[alSQoc bQ]_ _[^_5 ^Q`aY]Va5 USQWUl jݷ\[^dS ]li[_Z
TUVݷ b\VUdVc7ݷ CQ[Qp bcaQcVTYp ba_U^Y XQb_SlSQ^Yo T_\_Sl S `Vb_[C XQSYb6
iVZ `a_TaQ]]l R_\miV ^V SYU^_5 ^_ nc_ ^V X^QhYc5 hc_ _^Q YbhVX\Q7 >Q`a_6
cYS5 Vb\Y ^V `_]_T\Y icQc^lV ]Vc_Ul5 c_ dW XQ[alcYV cVa]Y^Q\m^_T_ _[^Q
^V `_]_WVc cV] R_\VVC XQ`djV^^Qp XQUQhQ `a_U_\WQVc aQR_cQcm5 `aY nc_]
_^Q ]_WVc S`dbcdo aQbf_U_SQcm `a_gVbb_a^_V SaV]p5 `Q]pcm5 Q S ^V[_c_alf
b\dhQpf Y Vjݷ hc_6^YRdUm ^QcS_aYcm7

6b\Y ^Y LDB<6L5 ^Y LDB<6e5 ^Y LDB<6Z ^V `_]_T\Y5 c_ U\p `aY^dUYcV\m^_T_
XQSVaiV^Yp XQUQhY `aYUݷcbp aQX_RaQcmbp 1f_cp Rl [aQc[_2 b `_^pcYV] `a_6
gVbbQ Y cV]5 [Q[ b `a_gVbbQ]Y _RaQjQcmbp7 3 bQ]_] `VaS_] `aYR\YWV^YY
ݷa_gVbb`ݷ ‑ nc_ `a_TaQ]]Q5 [_c_aQp XQ`djV^Q Y S ^Qbc_pjYZ ]_]V^c Sl6
`_\^pVcbp S bYbcV]VD Y^QhV T_S_ap5 [_TUQ Sl XQ`db[QVcV \oRdo `a_TaQ]]d5 S
bYbcV]V `_pS\pVcbp `a_gVbb5 Q [_TUQ `a_TaQ]]Q XQ[Q^hYSQVcbp5 b__cSVcbcSd6
ojYZ `a_gVbb YbhVXQVc 1XQSVaiQVcbp27 >Q bQ]_] UV\V Sbݷ ^Vb[_\m[_ b\_W^VV5



B? @aVUSQaYcV\m^lV bSVUV^Yp

^Q`aY]Va5 XQ`djV^^Qp SQ]Y `a_TaQ]]Q ]_WVc `_ bS_V]d db]_caV^Yo `_a_6
UYcm Vjݷ ^Vb[_\m[_ `a_gVbb_S Y c7 U7D Sbݷ nc_ RdUVc _RbdWUQcmbp5 [_TUQ `aYUݷc
`_aQ7 @_[Q ^Qb S_\^dVc S_`a_b bdTdR_ `aQT]QcYhVb[YZC Vb\Y ]l XQ`dbcY\Y
`a_TaQ]]d5 S aVXd\mcQcV hVT_ S bYbcV]V S_X^Y[ `a_gVbb5 c_ [Q[ nc_c `a_gVbb
^QZcY Y d^Yhc_WYcmH

?c]VcY] baQXd WV5 hc_ SbV `a_gVbbl Y]Voc S bYbcV]V bS_Y d^Y[Q\m^lV
^_]VaQ5 R\QT_UQap [_c_al] Yf ]_W^_ aQX\YhQcm ]VWUd b_R_Z7 B`Yb_[ `a_6
gVbb_S5 Sl`_\^pojYfbp S ^Qbc_pjYZ ]_]V^c5 ]_W^_ `_\dhYcm [_]Q^U_Z @CC

1FCDI8?CDCN4 @C
YRM ]]b ]RVN LVM

;:BB @DC8> 99C99C99 21C8
;;=: @DC8> 99C99C99 @C

;Q[ SYU^_5 [_]Q^UQ `_ d]_\hQ^Yo SlUQݷc c_\m[_ b`Yb_[ `a_gVbb_S5 XQ`d6
jV^^lf S UQ^^_] [_^[aVc^_] bVQ^bV aQR_cl7 ; b_WQ\V^Yo5 e\QTY [_]Q^Ul
@C _hV^m bY\m^_ _c\YhQocbp S XQSYbY]_bcY _c SVabYY 1S hQbc^_bcY5 U\p 3K\M
Y U9>EH27 8Q `_Ua_R^_Z Y^e_a]QgYVZ b\VUdVc _RaQjQcmbp [ U_[d]V^cQgYY
`_ UQ^^_Z [_^[aVc^_Z ?BD XUVbm ]l _TaQ^YhY]bp XQ]VhQ^YV]5 hc_ [_]Q^UQ
C@ݷ 1Hݷ SlUQbc b`Yb_[ SbVf bdjVbcSdojYf `a_gVbb_S5 Q [_]Q^UQ C@ݷ 1HEݷ
U_`_\^YcV\m^_ `_[QWVc Y^e_a]QgYo _ S\QUV\mgQf `a_gVbb_S;:7

3 ^V[_c_alf b\dhQpf ]_WVc _[QXQcmbp `_\VX^_Z `a_TaQ]]Q D?@5 aQR_cQ6
ojQp Y^cVaQ[cYS^_7 ?^Q SlUQݷc ^Q n[aQ^ b`Yb_[ ^QYR_\VV Q[cYS^lf `a_gVb6
b_S5 _R^_S\pp VT_ _UY^ aQX S bV[d^Ud7 Hc_Rl SlZcY YX `a_TaQ]]l D?@5 ^dW^_
SSVbcY Rd[Sd A7

B^pcm `a_gVbb ]_W^_ b `_]_jmo cQ[ ^QXlSQV]_T_ bYT^Q\Q D XQ]VcY]5
Y]V^^_ nc_ `a_Ybf_UYc `aY ^QWQcYYY d`_]Y^QSiYfbp SliV [_]RY^QgYZ
LDB<6L Y LDB<6e5 bYT^Q\l `a_gVbbd `aY nc_] `_bl\QVc UaQZSVa cVa]Y^Q\Q7
;QWUlZ bYT^Q\ Y]VVc bS_Z ^_]Va5 ^QXSQ^YV Y ^V[do `aVU_`aVUV\ݷ^^do a_\mD
R_\miV `a_ bYT^Q\l ^YhVT_ c_\[_] b[QXQcm ^V\mXp5 `_^pcYV c`aQS[Y_ݷ `a_6
gVbbd bYT^Q\Qݷ ^VS_X]_W^_ `_pb^Ycm5 ^V S\VXQp S UVRaY5 ^_ ^Q] nc_ bVZhQb
^V caVRdVcbp7 5_bcQc_h^_ X^Qcm5 S_6`VaSlf5 hc_ `a_gVbbd ]_W^_ _c`aQSYcm
bYT^Q\ b XQUQ^^l] ^_]Va_] 1Y\Y Y]V^V]2D S_6Sc_alf5 hc_ `a_gVbb ]_WVc bQ]
aViYcm5 [Q[ aVQTYa_SQcm ^Q R_\miY^bcS_ bYT^Q\_S5 S c_] hYb\V ^V aVQTYa_6
SQcm ^Q ^Yf S__RjV ^Y[Q[D Y S6caVcmYf5 hc_ bdjVbcSdoc cQ[YV bYT^Q\l5 ^QU
[_c_al]Y `a_gVbbl ^V S\Qbc^lD nc_ `_XS_\pVc dRYcm `a_gVbb ^QSVa^p[Q7

;_]RY^QgYY LDB<6L Y LDB<6e _c`aQS\poc Q[cYS^_]d `a_gVbbd b__cSVc6
bcSV^^_ bYT^Q\l \RPRW] Y \RPZ^R] 1U\p ^QT\pU^_bcY _c]VcY]5 hc_ _^Y Y]Voc
^_]VaQ ; Y <5 ^_ `_]^Ycm nc_ ^V ^dW^_27 ?Rlh^_ _RQ ncYf bYT^Q\Q `aYS_Upc [
^V]VU\V^^_]d XQSVaiV^Yo `a_gVbbQD Vb\Y nc_T_ ^V `a_YX_i\_ ‑ b[_aVV SbVT_5
SQi `a_gVbb Yf ݷ\VaVfSQcY`ݷ Y U\p VT_ b^pcYp `aYUݷcbp `aY]V^Ycm ^V`VaV6
fSQclSQV]lZ bYT^Q\ \RPTRUU 1❷ B27 ?c`aQSYcm `a_gVbbd `a_YXS_\m^lZ bYT6
^Q\ `_XS_\pVc [_]Q^UQ ;9<<5 ^_ `aVWUV hV] Vݷ `aY]V^pcm5 ^dW^_ dX^Qcm

;:Nc_ SVa^_ U\p ?B U9>EH Y OB55K\M7 3 UadTYf ?B5 ^Q`aY]Va S \E>X\8\?<1B9C5 [\ohY
[_]Q^Ul @C Y]Voc b_SVaiV^^_ Y^_Z b]lb\7



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa B@

^_]Va `a_gVbbQ5 [_c_alZ ]l f_cY] d^Yhc_WYcm7 5\p nc_T_ _Rlh^_ _c[al6
SQoc Vjݷ _U^_ _[^_ cVa]Y^Q\Q Y S [ݷ^ UQoc [_]Q^Ud @C 1HD S `_pSYSiV]bp
b`Yb[V RdUdc `_[QXQ^l [Q[ ^_]VaQ `a_gVbb_S5 cQ[ Y Yf [_]Q^U^lV bca_[Y5
hc_ _Rlh^_ `_XS_\pVc dX^Qcm ^_]Va ^dW^_T_ ^Q] `a_gVbbQ7 >Q`aY]Va5 Vb\Y
Sl ^Q`YbQ\Y `a_TaQ]]d @B?75 XQ`dbcY\Y V5ݷ Q _^Q cQ[ [QhVbcSV^^_ XQSYb\Q5
hc_ ^V `_]_TQoc ^Y[Q[YV [_]RY^QgYY5 c_ S SlUQhV [_]Q^Ul @C 1H R\YWV [
[_^gd Sl5 b[_aVV SbVT_5 ^QZUݷcV `aY]Va^_ cQ[do bca_[dC

;@?< @DC8? [4 9C9? 78@B?7

?`_X^Qcm ^dW^do bca_[d b\VUdVc `_ Y]V^Y `a_TaQ]]l 1S UQ^^_] b\dhQV
78@B?725 Q ^_]Va `a_gVbbQ `_b]_caVcm S ^QhQ\V bca_[Y 1XUVbm nc_ ;@?<27 8^Qp
nc_c ^_]Va5 ]l ]_WV] `aY]V^Ycm [_]Q^Ud ;9<<5 ^_ b\VUdVc `_]^Ycm5 hc_ `_
d]_\hQ^Yo _^Q _c`aQS\pVc d[QXQ^^_]d `a_gVbbd bYT^Q\ \RP]N[V 1❷ :>25 [_6
c_alZ c_WV ]_WVc Rlcm `VaVfSQhV^ `a_gVbb_]7 8QUQcm UadT_Z bYT^Q\ ]_W^_
\YR_ `_ ^_]Vad5 \YR_ `_ ^QXSQ^Yo 1]N[V5 TRUU5 RW] Y c7 `727 B\VUdojYV USV
[_]Q^Ul n[SYSQ\V^c^lD _RV _c`aQS\poc `a_gVbbd ;@?< bYT^Q\ \RPTRUUC

;9<< 6B ;@?<
;9<< 6TRUU ;@?<

?hV^m aVU[_ `a_gVbb ^V YbhVXQVc UQWV `_b\V nc_T_7 CQ[ ]_WVc `a_YX_ZcY c_\m[_ S USdf
b\dhQpf7 3_6`VaSlf5 nc_ ]_WVc Rlcm cQ[ ^QXlSQV]lZ `a_gVbb6X_]RY5 [_c_alZ ^Q bQ]_]
UV\V dWV XQSVaiY\bp5 ^_ _bcQݷcbp S bYbcV]V5 `_b[_\m[d VT_ ^V`_baVUbcSV^^lZ `aVU_[ ‑
c_c5 [c_ VT_ XQ`dbcY\ ‑ `_hV]d6c_ ^V c_a_`Ycbp XQcaVR_SQcm d _`VaQgY_^^_Z bYbcV]l
Y^e_a]QgYo _R _Rbc_pcV\mbcSQf XQSVaiV^Yp bS_VT_ `_c_][Q7 8_]RY dRYcm ^V\mXp ‑
_^ dWV Y cQ[ acSlZ5ݷ[ `_]_hm cdc ]_WVc aQXSV hc_ d^Yhc_WV^YV VT_ `aVU[Q5 c_TUQ
YbhVX^Vc Y bQ] X_]RY7 3`a_hV]5 X_]RY ^V `_caVR\pVc aVbdab_S bYbcV]l5 _^ c_\m[_
XQ^Y]QVc ]Vbc_ S cQR\YgV `a_gVbb_S5 hc_ ^V`aYpc^_5 ^_ ^V _hV^m bcaQi^_7

3c_aQp bYcdQgYp T_aQXU_ fdWV7 @a_gVbb ]_T Sl`_\^Ycm bYbcV]^lZ SlX_S5 c_ Vbcm
_RaQcYcmbp [ _`VaQgY_^^_Z bYbcV]V XQ [Q[_Z6c_ db\dT_Z5 S f_UV Sl`_\^V^Yp [_c_a_Z bY6
bcV]Q `VaVSV\Q VT_ S b_bc_p^YV _V`aValSQV]_T^ݷ b^Q5ݷ S [_c_a_] _^ Y _bcQ\bp7 ?Rlh^_
bYbcV]Q `VaVS_UYc `a_gVbbl S cQ[_V b_bc_p^YV ^Q U_\Y bV[d^UlD Vb\Y `a_gVbb _bcQ\bp
S cQ[_] SYUV ^QU_\T_ ‑ S R_\miY^bcSV b\dhQVS nc_ _X^QhQVc bVamݷX^lV `a_R\V]l b
SQiY] [_]`mocVa_]5 ^Q`aY]Va5 Yb`_ahV^^lZ 1eYXYhVb[Y12 UYb[7 8UVbm5 [ b_WQ\V^Yo5
^V `_]_WVc S__RjV ^YhVT_D `aY^dUYcV\m^_ SlSVbcY `a_gVbb YX cQ[_T_ b_bc_p^Yp ^VS_X6
]_W^_7 3`a_hV]5 Vb\Y d SQb ^QhQ\ ݷbl`Qcmbpݷ UYb[5 b[_aVV SbVT_ SQ] U_\W^_ Rlcm
dWV ^V U_ `a_gVbb_S7

3 b_SaV]V^^lf db\_SYpf S_T^Qcm `a_gVbb S nc_ b_bc_p^YV ]_W^_5 ^V U_WYUQ6
pbm bVamݷX^lf Q``QaQc^lf `a_R\V]C U_bcQc_h^_5 ^Q`aY]Va5 S_c[^dcm S [_]`mocVa
e\Vi6RaV\_[5 ^QhQcm [_`Ya_SQcm ^Q ^VT_ R_\mi_Z eQZ\5 `_b\V hVT_ RaV\_[ SlUVa^dcm5
^V aQX]_^cYadp7 B[_aVV SbVT_5 `a_gVbb5 [_`Ya_SQSiYZ eQZ\5 `_b\V nc_T_ _[QWVcbp [Q[
aQX S ^V`aValSQV]_] b^V7 3__RjV6c_ SlUݷaTYSQcm YX [_]`mocVaQ e\Vi[d5 [_c_aQp ^Q6
f_UYcbp S Q[cYS^_Z aQR_cV ‑ nc_ [aQZ^V ^VdUQh^Qp YUVp5 ^_ nc_ f_cp Rl ^V cQ[ bcaQi^_5
[Q[ d]YaQojYZ Wݷbc[YZ UYb[7

DX^Qcm5 [Q[Qp YX USdf bYcdQgYZ Y]VVc ]Vbc_5 ]_W^_ YX SlUQhY Sbݷ c_Z WV [_]Q^6
Ul @C 1H7 @a_gVbb6X_]RY _c]VhQVcbp Rd[S_Z c S bc_\RgV \]J] Y b\_S_] ݷ456E>3Dݷ S
bc_\RgV [_]Q^U^_Z bca_[Y5 `aY]Va^_ cQ[C
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<:>B @DC8? c4 9C99 d@B?7f E456E>3DG

@a_gVbb S b_bc_p^YY _V`aValSQV]_T^ݷ b^Qݷ ]_W^_ _c\YhYcm `_ Rd[SV M S `_\V \]J]C

=@:: @DC8? M 9C9: 2142<?3;C 845F8C43:

6b\Y [Q[_Z6^YRdUm `a_gVbb ^Qf_UYcbp S cQ[_] b_bc_p^YY f_cp Rl ^Vb[_\m[_ bV[d^U ‑
nc_ `_S_U `a_SVaYcm5 Sbݷ \Y f_a_i_ b SQiY] [_]`mocVa_]7

:7;7:97 3l`_\^V^YV S e_^_S_] aVWY]V

>V[_c_alV `a_TaQ]]l Sl`_\^pocbp S cVhV^YV U\YcV\m^_T_ SaV]V^Y5 `aY
nc_] ^V caVRdp SXQY]_UVZbcSYp b `_\mX_SQcV\V] hVaVX bcQ^UQac^lV `_c_[Y
SS_UQ8SlS_UQ7 3_ SaV]p Sl`_\^V^Yp cQ[Yf `a_TaQ]] dU_R^_ Y]Vcm S_X]_W6
^_bcm `a_U_\WQcm UQSQcm [_]Q^Ul [_]Q^U^_]d Y^cVa`aVcQc_ad5 hc_Rl ^V
caQcYcm SaV]p7

5_`dbcY]5 ^Q] `_caVR_SQ\_bm _R^_SYcm RQXd UQ^^lf U\p [_]Q^Ul <?31D55
[_c_aQp `_XS_\pVc ^Qf_UYcm eQZ\l S bYbcV]V `_ hQbcY Y]V^Y7 3 ^_a]V ncQ
RQXQ UQ^^lf _R^_S\pVcbp QSc_]QcYhVb[Y5 ^_ _Rlh^_ nc_ `a_Ybf_UYc S ^_h^_V
SaV]p5 Q Vb\Y ]l `aYSl[\Y Sl[\ohQcm ^Qi [_]`mocVa ^Q ^_hm5 c_ UQ^^lV5
Yb`_\mXdV]lV `a_TaQ]]_Z <?31D55 ]_Tdc YXapU^_ dbcQaVcm7 ?R^_S\V^YV UV\Q6
Vcbp [_]Q^U_Z E@41D5425 Sl`_\^V^YV [_c_a_Z ]_WVc XQ^pcm ^Vb[_\m[_ ]Y^dc7
7UQcm Vݷ _[_^hQ^Yp ^Q] Rl ^V f_cV\_bm5 `_b[_\m[d ncY ^Vb[_\m[_ ]Y^dc ]l
]_T\Y Rl5 ^Q`aY]Va5 Yb`_\mX_SQcm U\p ^QR_aQ cV[bcQ S aVUQ[c_aV7 Hc_Rl XQ6
`dbcYcm [_]Q^Ud S e_^_S_] aVWY]V5 [ ^VZ b\VUdVc S [_^gV `aY`YbQcm bY]S_\
65 ^Q`aY]VaC

1FCDI8?CDCN4 E@41D542 6
d:f ;=<@

3 _cSVc ^Q ^Qid [_]Q^Ud bYbcV]Q b__RjQVc5 hc_ XQUQ^YV XQ`djV^_ S e_^_6
S_] aVWY]V S [QhVbcSV e_^_S_Z XQUQhY ❷:5 `aYhݷ] ^_]Va XQ`djV^^_T_ `a_6
gVbbQ ‑ ;=<@7 CV[djYZ b`Yb_[ Sl`_\^pV]lf e_^_Slf XQUQh ]_W^_ dX^Qcm
[_]Q^U_Z :?2CC

1FCDI8?CDCN4 :?2C
d:f4 [E>>9>7 E@41D542 6

@_b\V XQSVaiV^Yp XQUQhY [_]Q^U^lZ Y^cVa`aVcQc_a ^Q] _R nc_] b__RjYc7 3
b\dhQV db`Vi^_T_ XQSVaiV^Yp b__RjV^YV RdUVc SlT\pUVcm cQ[C

d:f4 M?>5 E@41D542 6

6b\Y WV `a_TaQ]]Q `aY XQSVaiV^YY b__RjY\Q _`VaQgY_^^_Z bYbcV]V5 hc_
^V bhYcQVc bS_ݷ Sl`_\^V^YV db`Vi^l] 1b E@41D542 cQ[_V b\dhQVcbp aVU[_5 b
UadTY]Y `a_TaQ]]Q]Y ‑ T_aQXU_ hQjV25 b__RjV^YV RdUVc Y]Vcm UadT_Z SYUC



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa BB

d:f4 NH9D : E@41D542 6

>Q[_^Vg5 Vb\Y e_^_SlZ `a_gVbb b^pcm bYT^Q\_]5 b__RjV^YV RdUVc `aY]Va^_
cQ[Y] 1U\p bYT^Q\Q \RP]N[V2C

d:f4 ]5B=9>1D54 E@41D542 6

@aY _c`aQS\V^YY bYT^Q\_S `a_gVbbQ]5 pS\pojY]bp e_^_Sl]Y XQUQhQ]Y UQ^6
^_T_ [_^[aVc^_T_ n[XV]`\paQ [_]Q^U^_T_ Y^cVa`aVcQc_aQ5 ]_W^_ bbl\Qcmbp
^Q ^_]VaQ `a_gVbb_S `_ ^_]VaQ] e_^_Slf XQUQh5 U_RQS\pp [ ^_]Vad bY]S_\
7ݷ5ݷ CQ[5 [_]Q^UQ >>9;ݷ ݷ;5 _c`aQSYc bYT^Q\ \RP]N[V Sc_a_Z e_^_S_Z XQ6
UQhV7 BY]S_\ ݷ5ݷ RVX d[QXQ^Yp ^_]VaQ _R_X^QhQVc `_b\VU^oo YX e_^_Slf
XQUQh7

6b\Y XQUQhQ dWV XQ`djV^Q ^V S e_^_S_] aVWY]V Y ^Q] ^V f_hVcbp WUQcm
Vݷ XQSVaiV^Yp5 ]l ]_WV] bUV\Qcm _Rlh^do XQUQhd e_^_S_Z7 5\p nc_T_ b\V6
UdVc ^QWQcm LDB<6c5 S aVXd\mcQcV hVT_ Sl`_\^V^YV cV[djVZ XQUQhY RdUVc
`aY_bcQ^_S\V^_7 8QcV] b `_]_jmo [_]Q^Ul 27 1_c Q^T\YZb[_T_ 213;7B?E>4 ‑
2ݷ^_eݷ `aY_bcQ^_S\V^^do XQUQhd ]_W^_ b^_SQ `_bcQSYcm ^Q Sl`_\^V^YV5
^_ dWV S e_^_S_] aVWY]V7 CQ[WV S_X]_W^_ bUV\Qcm cV[djVZ 1c7 V7 cQ[_Z5
_[_^hQ^Yp [_c_a_Z _WYUQVc [_]Q^U^lZ Y^cVa`aVcQc_a2 \oRdo YX e_^_Slf
Y `aY_bcQ^_S\V^^lf XQUQh7 Nc_ UV\QVcbp [_]Q^U_Z 67 16?B57B?E>4 ‑ VaVU6`ݷ
^YZ `\Q^27ݷ

@_]^YcVC [_]RY^QgYp LDB<6c ^V dRYSQVc Q[cYS^do XQUQhd5 Q \Yim
SaV]V^^_ `aY_bcQ^QS\YSQVc Vݷ Sl`_\^V^YV7 Nc_ _b_RV^^_ SQW^_ U\p
cVf5 [c_ `aYSl[ [ aQR_cV b ݷY[b_\m^l^_]ݷ `a_TaQ]]Q]Y S `9>4?GCD cQ]
ncQ [_]RY^QgYp Y]VVc b_SVaiV^^_ Y^_Z b]lb\7 6b\Y Sl `aYSl[\Y [ ^VZ ‑
X^QhYc5 `_aQ _cSl[Qcm7

?c]VcY]5 hc_ S_X]_W^_bcY e_^_S_T_ Yb`_\^V^Yp _b_RV^^_ `_\VX^l `aY
XQ`db[V _[_^^lf `aY\_WV^YZ ‑ G526RaQdXVaQ5 aVUQ[c_aQ cV[bc_S5 aQR_cQo6
jVT_ S _cUV\m^_] _[^V 1^Q`aY]Va5 751>I2 Y\Y `a_bc_ UadT_T_ n[XV]`\paQ
HD5B=7 8Q`dbcYS ^Q Yb`_\^V^YV cQ[do `a_TaQ]]d5 ]l5 [Q[ `aQSY\_5 b_SVa6
iV^^_ ^V f_cY]5 hc_Rl ^Qi [_]Q^U^lZ Y^cVa`aVcQc_a WUQ\ Vݷ XQSVaiV^Yp5
^V `aY^Y]Qp _c ^Qb ^_Slf [_]Q^U7

:7;7::7 @VaV^Q`aQS\V^YV `_c_[_S SS_UQ6SlS_UQ

3 bYbcV]Qf bV]VZbcSQ ^>9H XQ`djV^^lV `a_TaQ]]l _RjQocbp b S^Vi6
^Y] ]Ya_] hVaVX cQ[ ^QXlSQV]lV `_c_[Y SS_UQ6SlS_UQ D [QWUlZ cQ[_Z
`_c_[ `_XS_\pVc `_\dhQcm YXS^V 1SS_UYcm2 Y\Y5 ^Q_R_a_c5 `VaVUQSQcm S_S^V
1SlS_UYcm2 `_b\VU_SQcV\m^_bcm RQZc_S5 `aYhݷ] ncY RQZcl ]_Tdc `_bcd`Qcm b
[\QSYQcdal5 YX eQZ\Q5 YX [Q^Q\Q bSpXY b UadT_Z `a_TaQ]]_Z5 _c Q``QaQc^_6
T_ dbca_ZbcSQ Y\Y _c `Qac^ݷaQ `_ SXQY]_UVZbcSYo hVaVX [_]`mocVa^do bVcmD
c_h^_ cQ[ WV _^Y ]_Tdc SlS_UYcmbp ^Q n[aQ^5 S eQZ\ ^Q UYb[V5 S [Q^Q\ bSpXY5
`VaVUQSQcmbp Q``QaQc^_]d dbca_ZbcSd Y\Y df_UYcm hVaVX [_]`mocVa^do bVcm



:99 @aVUSQaYcV\m^lV bSVUV^Yp

CQR\YgQ :7;7 @aY]Val `VaV^Q`aQS\V^YZ SS_UQ6SlS_UQ
3=4: G 69<5: XQ`dbcYcm `a_TaQ]]d 3=4:5 ^Q`aQSYS Vݷ SlS_U S

eQZ\ 69<5:D Vb\Y eQZ\ bdjVbcSdVc5 _^ RdUVc `VaV6
XQ`YbQ^ b ^d\p5 Vb\Y ^V bdjVbcSdVc ‑ RdUVc b_XUQ^

3=4: GG 69<5: XQ`dbcYcm `a_TaQ]]d 3=4:5 U_`YbQS Vݷ SlS_U S [_6
^Vg eQZ\Q 69<5:D Vb\Y eQZ\Q ^V bdjVbcSdVc5 _^
RdUVc b_XUQ^

3=4; E 69<5; XQ`dbcYcm `a_TaQ]]d 3=4;5 `_UQS VZ b_UVaWY]_V
eQZ\Q 69<5; S [QhVbcSV bcQ^UQac^_T_ SS_UQD Vb\Y
eQZ\Q ^V bdjVbcSdVc5 `a_YX_ZUݷc _iYR[Q

3=4< G 69<5: E 69<5; XQ`dbcYcm `a_TaQ]]d 3=4<5 `VaV^Q`aQSYS [Q[
SS_U5 cQ[ Y SlS_U

3=4: L 3=4; XQ`dbcYcm _U^_SaV]V^^_ `a_TaQ]]l 3=4: Y 3=4;5
`_UQS UQ^^lV b_ bcQ^UQac^_T_ SlS_UQ `VaS_Z ^Q
bcQ^UQac^lZ SS_U Sc_a_Z 1cQ[ ^QXlSQV]lZ [_^6
SVZVa2

3=4= ;G 5BB69<5 ^Q`aQSYcm `_c_[ b__RjV^YZ _R _iYR[Qf S eQZ\
5BB69<5

3=4> ;G6: L 3=4? _RkVUY^Ycm `_c_[Y bcQ^UQac^_T_ SlS_UQ Y UYQT^_6
bcY[Y `a_TaQ]]l 3=4> Y ^Q`aQSYcm ^Q bcQ^UQac6
^lZ SS_U `a_TaQ]]l 3=4?

^Q UadTdo ]QiY^d7 @a_TaQ]]Q ]_WVc _U^_SaV]V^^_ aQR_cQcm b ^Vb[_\m[Y6
]Y `_c_[Q]Y SS_UQ6SlS_UQ5 aQX\YhQp Yf `_ ^_]VaQ]D ncY ^_]VaQ ^QXlSQocbp
UVb[aY`c_aQ]Y 7

@aQ[cYhVb[Y SbV `a_TaQ]]l S ?B ^>9H b\VUdoc b_T\QiV^Yo5 `_ [_c_a_6
]d `_c_[ SS_UQ6SlS_UQ b UVb[aY`c_a_] 9 _RkpS\pVcbp `_c_[_] bcQ^UQac^_T_
SS_UQ5 `_c_[ b UVb[aY`c_a_] : ‑ `_c_[_] bcQ^UQac^_T_ SlS_UQ Y `_c_[ b
UVb[aY`c_a_] ; ‑ `_c_[_] U\p SlS_UQ b__RjV^YZ _R _iYR[Qf7 @aY^Y]Qp
Y `VaVUQSQp UQ^^lV hVaVX bcQ^UQac^lV `_c_[Y5 R_\miY^bcS_ `a_TaQ]] ^V
UV\QVc `aVU`_\_WV^YZ _ c_]5 b hV] ^Q bQ]_] UV\V bSpXQ^ c_c Y\Y Y^_Z `_6
c_[7 Nc_ `_XS_\pVc Yb`_\mX_SQcm _U^Y Y cV WV `a_TaQ]]l [Q[ U\p aQR_cl
b cVa]Y^Q\_]5 cQ[ Y U\p hcV^Yp YX eQZ\Q Y8Y\Y XQ`YbY S eQZ\7 ;_]Q^U6
^lV Y^cVa`aVcQc_al5 S c_] hYb\V [\QbbYhVb[YZ K?EB>5 \85<<5 `aVU_bcQS\poc
S_X]_W^_bcY U\p d`aQS\V^Yp SS_U_]6SlS_U_] XQ`db[QV]lf `a_TaQ]]7 5\p
nc_T_ Yb`_\mXdocbp bY]S_\l E5 G5 GG5 G6 Y L 1b]7 cQR\7 :7;27

?Rlh^_ S ?B ^>9H `aYbdcbcSdVc `a_TaQ]]Q <5CC5 `_XS_\pojQp `_bcaQ6
^Yh^_ `a_b]QcaYSQcm b_UVaWY]_V eQZ\_S5 `_\mXdpbm [\QSYiQ]Y bcaV\[Qݷ
SSVaf5ݷ bcaV\[Qݷ S^YX5ݷ Y7^@5 Y7M> Y Ua7 U\p `a_[adc[Y7 NcQ WV `a_TaQ]6
]Q `_XS_\pVc `_bcaQ^Yh^_ `a_b]QcaYSQcm cV[bc5 `_UQ^^lZ VZ ^Q bcQ^UQac6
^lZ SS_U7 9b`_\mX_SQ^YV `a_TaQ]]l <5CC `_\VX^_ S b\dhQV5 Vb\Y Y^e_a]Q6
gYp5 SlUQSQV]Qp [Q[_Z6\YR_ YX XQ`db[QV]lf SQ]Y `a_TaQ]]5 ^V d]VjQVcbp
^Q n[aQ^7 >Q`aY]Va5 [_]Q^UQ

<C 6<[ L <5CC



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa :9:

`_XS_\Yc SQ] `a_b]_caVcm b`Yb_[ SbVf eQZ\_S5 ^Qf_UpjYfbp S cV[djVZ UY6
aV[c_aYY Y SbVf Vݷ `_UUYaV[c_aYpf7

DhcYcV5 hc_ ]^_TYV `a_TaQ]]l SlUQoc SbV b__RjV^Yp _R _iYR[Qf Y `aV6
Ud`aVWUV^Yp S `_c_[ UYQT^_bcY[Y7 Hc_Rl `a_b]_caVcm `_bcaQ^Yh^_ b__RjV6
^Yp cQ[_Z `a_TaQ]]l 1^Q`aY]Va5 [_]`Y\pc_aQ pXl[Q BY5 [_c_alZ ^QXlSQ6
Vcbp 73325 b\VUdVc UQcm [_]Q^Ud5 _RkVUY^pojdo `_c_[ UYQT^_bcY[Y b_ bcQ^6
UQac^l] `_c_[_] SlS_UQ Y ^Q`aQS\pojdo ^Q Sf_U `a_TaQ]]l <5CC aVXd\m6
cQc _RkVUY^V^YpC

733 6`1<< 67 =I@B?773 6? =I@B?7 ;G6: L <5CC

6b\Y `_ [Q[_Z6c_ `aYhY^V SQ] ^V Y^cVaVbV^ `_c_[ Y^e_a]QgYY5 SlUQSQV]lZ
[Q[_Z6^YRdUm `a_TaQ]]_Z5 Sl ]_WVcV `VaV^Q`aQSYcm VT_ S `bVSU_dbca_Z6
bcS_ 845F8>E<<C Sb5ݷ hc_ cdUQ ^Q`aQS\V^_5 `a_bc_ YbhVXQVc7 >Q`aY]Va5 b\V6
UdojQp [_]Q^UQ be_a]YadVc b`Yb_[ SbVf eQZ\_S S SQiVZ bYbcV]V5 XQ Yb[\o6
hV^YV] cVf [QcQ\_T_S5 ^Q hcV^YV [_c_alf d ^Vݷ ^V fSQcYc `aQSD `aY nc_] SbV
b__RjV^Yp _R _iYR[Qf RdUdc `a_YT^_aYa_SQ^lC

<C 6< 6[ 8 G <9CD7DHD ;G 845F8>E<<

EQZ\l dbca_ZbcS5 S hYb\_ [_c_alf Sf_UYc 845F8>E<<5 ‑ nc_ _cUV\m^Qp U_S_\m^_
bVamݷX^Qp cV]Q5 `_Ua_R^_V aQbb]_caV^YV [_c_a_Z ]l _c\_WY] U_ Sc_a_T_ c_]Q7 @_[Q
S `_SbVU^VS^_Z WYX^Y ^Q] `_caVRdVcbp c_\m[_ _UY^ YX ncYf eQZ\_S ‑ S_c nc_c S_c
bQ]lZ 845F8>E<<5 Y `_^QU_RYcbp c_\m[_ U\p c_T_5 hc_Rl _c`aQS\pcm cdUQ Sbݷ ^V^dW^_V7
>Q Sbp[YZ b\dhQZ bc_Yc Y]Vcm S SYUd5 hc_ SbV eQZ\l dbca_ZbcS ^Qf_Upcbp S UYaV[c_aYY
845F5 Y]p [_c_a_Z _RaQX_SQ^_ _c Q^T\YZb[_T_ 45F935C 1Rd[SQ\m^_ 27ݷdbca_ZbcSQݷ

:7;7:;7 AVUQ[c_al cV[bc_S

AQX\Yh^lf aVUQ[c_a_S cV[bc_S S _`VaQgY_^^lf bYbcV]Qf bV]VZbcSQ ^>9H
bdjVbcSdVc ^Vb[_\m[_ b_cV^7 >YWV `aYS_Upcbp _b^_S^lV bSVUV^Yp _ ^V[_c_6
alf YX ^Yf7

3lRYaQp U\p aQR_cl aVUQ[c_a cV[bc_S5 b\VUdVc _RaQcYcm S^Y]Q^YV ^Q c_5
`_Uf_UYc \Y _^ U\p ^Q`YbQ^Yp `a_TaQ]]7 5\p nc_T_ aVUQ[c_a cV[bc_S U_\WV^5
S_6`VaSlf5 aQR_cQcm b eQZ\Q]Y S _Rlh^_] cV[bc_S_] e_a]QcVD S_6Sc_alf5 aV6
UQ[c_a ^V U_\WV^ Sl`_\^pcm QSc_]QcYhVb[_T_ e_a]QcYa_SQ^Yp QRXQgVS cV[6
bcQ 1^Q`aY]Va5 V\ ?̀B4 U\p nc_Z gV\Y ^V`aYT_UV^2D Y5 S6caVcmYf5 aVUQ[c_a
_RpXQ^ Yb`_\mX_SQcm ]_^_iYaY^^lZ iaYec5 c_ Vbcm iaYec5 S [_c_a_] SbV
bY]S_\l Y]Voc _UY^Q[_Sdo iYaY^d7 3lpb^Ycm5 dU_S\VcS_apVc \Y aVUQ[c_a
nc_]d bS_ZbcSd5 `a_jV SbVT_5 ^QRaQS S nc_] aVUQ[c_aV bca_[d YX UVbpcY \Q6
cY^b[Yf Rd[S = Y `_U ^VZ ‑ bca_[d YX UVbpcY \QcY^b[Yf Rd[S 97 3 aVUQ[c_aV5
Yb`_\mXdojV] ]_^_iYaY^^lZ iaYec5 `_\dhV^^lZ cV[bc RdUVc SlT\pUVcm
cQ[C

==========
9999999999



:9; @aVUSQaYcV\m^lV bSVUV^Yp

CQR\YgQ :7<7 ;_]Q^Ul aVUQ[c_aQ F9=
g `VaVZcY S ^QhQ\_ bca_[Y
4 `VaVZcY S [_^Vg bca_[Y
H dUQ\Ycm bY]S_\ `_U [dab_a_]
4G dUQ\Ycm b\_S_ 1_c [dab_aQ U_ `a_RV\Q Y\Y [_^gQ bca_[Y2
44 dUQ\Ycm cV[djdo bca_[d
44 dUQ\Ycm bY]S_\l _c [dab_aQ U_ [_^gQ bca_[Y
S b\Ycm b\VUdojdo bca_[d b cV[djVZ 1dUQ\Ycm `VaVS_U bca_[Y2
9 ^QhQcm SS_U cV[bcQ b `_XYgYY `VaVU cV[djY] bY]S_\_] 19>C5BD2
1 c_ WV5 ^_ `_b\V cV[djVT_ bY]S_\Q 11@@5>42
? SbcQSYcm `dbcdo bca_[d `_b\V cV[djVZ Y ^QhQcm SS_U cV[bcQ
X c_ WV5 ^_ bca_[Q SbcQS\pVcbp `VaVU cV[djVZ
7 `_Sc_aYcm `_b\VU^oo _`VaQgYo
E _c]V^Ycm `_b\VU^oo _`VaQgYo 1E>4?2
^ _c]V^Ycm SbV YX]V^V^Yp5 S^VbV^^lV S cV[djdo bca_[d

c_TUQ [Q[ S aVUQ[c_aV5 Yb`_\mXdojV] `a_`_agY_^Q\m^lZ iaYec 1Y ^V`aY6
T_U^_]5 Sb\VUbcSYV nc_T_5 U\p `a_TaQ]]Ya_SQ^Yp25 SYU RdUVc `aY]Va^_ cQ[_SC

==========
9999999999

3`a_hV]5 U\p aVUQ[c_a_S5 [_c_alV aQR_cQoc S _[_i[V cVa]Y^Q\Q5 nc_ bS_Z6
bcS_ Sl`_\^pVcbp QSc_]QcYhVb[Y5 Q cQ[YV cV[bc_SlV aVUQ[c_al5 [_c_alV _c6
[alSQoc bS_Y b_RbcSV^^lV TaQeYhVb[YV _[^Q5 ]l Rl Yb`_\mX_SQcm S \oR_]
b\dhQV ^V b_SVc_SQ\Y7

AVUQ[c_a F9=

AVUQ[c_a F9= 1_9 R=@B?F542 pS\pVcbp [\_^_] [\QbbYhVb[_T_ aVUQ[c_aQ
cV[bc_S U\p ^>9H6`_U_R^lf _`VaQgY_^^lf bYbcV] _R7 AQR_cQ S aVUQ[c_aQf
nc_T_ bV]VZbcSQ ]_WVc `_[QXQcmbp ^QhY^QojV]d `_\mX_SQcV\o ^Vb[_\m[_
^VdU_R^_Z5 c7 [7 `_ `_bca_V^Yo Y^cVaeVZbQ _^Y [_aV^^l] _RaQX_] _c\YhQ6
Vcbp _c `aYSlh^lf R_\miY^bcSd `_\mX_SQcV\VZ n[aQ^^lf aVUQ[c_a_S cV[6
bc_S b bYbcV]Q]Y ]V^o7 3 c_ WV SaV]p ]^_TYV `a_TaQ]]Ybcl5 aQR_cQojYV
`_U ^>9H6bYbcV]Q]Y5 `aVU`_hYcQoc Yb`_\mX_SQcm Y]V^^_ ncY aVUQ[c_al5 `_6
b[_\m[d U\p hV\_SV[Q5 d]VojVT_ Yb`_\mX_SQcm _b^_S^lV ed^[gYY ncYf aV6
UQ[c_a_S5 Y]V^^_ nc_c SQaYQ^c Y^cVaeVZbQ _[QXlSQVcbp ^QYR_\VV dU_R^l]
U\p aQR_cl ^QU cV[bc_] `a_TaQ]]l7 2_\miV c_T_5 [Q[ `_[QXlSQVc _`lc QS6
c_aQ ncYf bca_[5 Sbݷ nc_ _c^_bYcbp ^V c_\m[_ [ `a_TaQ]]Q]D cV[bc [^YTY5
[_c_ado Sl hYcQVcV5 ^QRaQ^ S aVUQ[c_aV F9=5 [Q[ Y cV[bcl SbVf _bcQ\m^lf
[^YT QSc_aQ7

6b\Y _bS_V^YV aVUQ[c_aQ F9= `_[QWVcbp SQ] haVX]Va^_ b\_W^_Z XQUQhVZ5
[ SQiY] db\dTQ] UadTYV aVUQ[c_al cV[bc_S5 USQ YX [_c_alf _`YbQ^l ^YWV7
5\p hYcQcV\VZ5 aViYSiYf _R_ZcYbm RVX YXdhV^Yp F9=5 `aYSVUV] U\p b`aQS[Y
`_b\VU_SQcV\m^_bcm ^QWQcYp [\QSYi U\p Slf_UQ YX nc_T_ aVUQ[c_aQC Vb\Y



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa :9<

H J K L

AYb7 :7?7 @VaV]VjV^YV [dab_aQ S F9= b `_]_jmo Q\eQSYc^lf [\QSYi

Sl b\dhQZ^_ XQ`dbcY\Y F9=5 `aQ[cYhVb[Y S \oR_Z bYcdQgYY Sl ]_WVcV ^Q6
WQcm NC31@55 XQcV] ^QRaQcm CA115 Y nc_ `aYSVUݷc [ Slf_Ud YX aVUQ[c_aQ RVX
b_faQ^V^Yp YX]V^V^YZ7

Hc_Rl XQ`dbcYcm aVUQ[c_a F9=5 U_bcQc_h^_ UQcm [_]Q^Ud F9= =I69<5737
6b\Y eQZ\Q =I69<573 ^V bdjVbcSdVc5 _^ RdUVc b_XUQ^ `aY `VaS_] b_faQ^V^YY
YX]V^V^YZ7 @VaS_V5 hc_ b\VUdVc dpb^Ycm5 aQR_cQp b F9= ‑ nc_ ^Q\YhYV d
^VT_ USdf aVWY]_S aQR_clC aVWY]Q SS_UQ cV[bcQ Y aVWY]Q [_]Q^U7
BaQXd `_b\V XQ`db[Q Sl _[QXlSQVcVbm S aVWY]V [_]Q^U7 3 nc_] aVWY]V \o6
RlV ^QWQcYp [\QSYi RdUdc S_b`aY^pcl [Q[ [_]Q^Ul aVUQ[c_ad5 cQ[ hc_ Vb\Y
Sl `_`lcQVcVbm SSVbcY cV[bc5 aVXd\mcQc cQ[_Z `_`lc[Y SQ] ^V `_^aQSYcbp7

@VaV]VjV^YV `_ cV[bcd S aVWY]V [_]Q^U S_X]_W^_ b `_]_jmo bcaV\_h6
^lf [\QSYi5 _U^Q[_ R_\VV _`lc^lV `_\mX_SQcV\Y F9= `aVU`_hYcQoc `_\mX_6
SQcmbp U\p nc_Z gV\Y bY]S_\Q]Y :5 ;5 8 Y < U\p `VaV]VjV^Yp b__cSVcbcSV^^_
S^YX5 SSVaf5 S\VS_ Y S`aQS_ 1b]7 aYb7 :7?27 Hc_Rl `a_jV Rl\_ ncY Rd[Sl XQ`_]6
^Ycm5 XQ]VcmcV5 hc_ ^dW^lV SQ] hVclaV [\QSYiY aQb`_\_WV^l ^Q [\QSYQcdaV
apU_]5 `aY nc_] b\VSQ ^Qf_UYcbp [\QSYiQ 85 b`aQSQ ‑ <5 _^Y Y Yb`_\mXdocbp
U\p `VaV]VjV^Yp S\VS_ Y S`aQS_D Rd[SQ : `_ bS_Y] _hVacQ^Yp] hdcm6hdcm ^Q6
`_]Y^QVc bcaV\[d S^YX ‑ Y `aY]V^pVcbp U\p USYWV^Yp S^YXD _bcQݷcbp \Yim
; ‑ ]Vc_U_] Yb[\ohV^Yp `_^Y]QV]5 hc_ _^Q ^dW^Q U\p `VaV]VjV^Yp SSVaf7

@aYhY^Q cQ[_T_ SlR_aQ S c_]5 hc_ S ?B ^WRa bcaV\_h^lV [\QSYiY TV^VaYad6
oc `_b\VU_SQcV\m^_bcm RQZc_S5 ^QhY^Qojdobp b [_UQ NC3 1;@2D \oRQp cQ[Qp `_b\V6
U_SQcV\m^_bcm ]_WVc Rlcm S_b`aY^pcQ aVUQ[c_a_] [Q[ caVR_SQ^YV ^Q `VaVf_U S [_6
]Q^U^lZ aVWY] Y ^Vb[_\m[_ [_]Q^U6bY]S_\_S5 `aYhݷ] VUY^bcSV^^lZ b`_b_R _c\YhYcm
NC36`_b\VU_SQcV\m^_bcm5 `_a_WUݷ^^do ^QWQcYV] [\QSYiY5 _c cQ[_Z WV `_b\VU_SQcV\m6
^_bcY5 SSVUݷ^^_Z `_\mX_SQcV\V] ‑ nc_ YX]VaV^YV SaV]V^Y ]VWUd `aYf_U_] [_UQ NC3
Y b\VUdojVT_ XQ ^Y]7 @aY aQR_cV ^Q ]VU\V^^_Z \Y^YY bSpXY 1^Q`aY]Va5 `aY dUQ\6^ݷ
^_] aVUQ[cYa_SQ^YY eQZ\Q S db\_SYpf ]VU\V^^_Z Y\Y ^Vdbc_ZhYS_Z aQR_cl bVcY2 nc_c
b`_b_R ]_WVc UQSQcm ^V`aYpc^lV bR_Y7

>Vb[_\m[_ ^QYR_\VV hQbc_ d`_caVR\pV]lf [_]Q^U `aYSVUV^l S cQR\Y6
gV :7<7 ;_]Q^Ul 95 15 ?5 Y X `VaVS_Upc SQb S aVWY] SS_UQ cV[bcQ7 CV`Vam
Sbݷ SS_UY]_V b [\QSYQcdal S_b`aY^Y]QVcbp [Q[ cV[bc5 `_U\VWQjYZ SbcQS[V7
6bcVbcSV^^_5 S_X]_W^_ Yb`_\mX_SQ^YV [\QSYiY K13;C@135 S Vݷ _Rlh^_Z a_\Y7
3 R_\miY^bcSV b\dhQVS S_X]_W^_ cQ[WV Yb`_\mX_SQ^YV bcaV\_h^lf [\QSYi5
^_ S ^V[_c_alf SVabYpf F9=5 `aY ^V[_c_alf _b_RV^^_bcpf ^Qbca_Z[Y5 Q cQ[WV
`aY aQR_cV hVaVX ]VU\V^^lZ [Q^Q\ bSpXY S_X]_W^Q ^V`aQSY\m^Qp aVQ[gYp
aVUQ[c_aQ ^Q bcaV\[Y7 3 nc_] b\dhQV U\p ^QSYTQgYY `_ cV[bcd ^V_Rf_UY]_
SlZcY YX aVWY]Q SS_UQ7 3lf_U YX aVWY]Q SS_UQ Y S_XSaQc S aVWY] [_]Q^U
_bdjVbcS\pVcbp ^QWQcYV] [\QSYiY NC31@57

5\p `_Yb[Q `_ cV[bcd ]_W^_ Yb`_\mX_SQcm 1S [_]Q^U^_] aVWY]V2 `_b\V6
U_SQcV\m^_bcm 8ED5HDG5 XQSVaiQp Vݷ ^QWQcYV] N>D5B7 CQ[5 8=I6E> dbcQ^_SYc



:9= @aVUSQaYcV\m^lV bSVUV^Yp

CQR\YgQ :7=7 EQZ\_SlV [_]Q^Ul aVUQ[c_aQ F9=
CG b_faQ^Ycm aVUQ[cYadV]lZ eQZ\
CG E>1=5G XQ`YbQcm eQZ\ `_U ^_Sl] Y]V^V]
CG1 b_faQ^Ycm5 YT^_aYadp 1`_ S_X]_W^_bcY2 e\QT B514?><I
CGA b_faQ^Ycm eQZ\ Y SlZcY
CA SlZcY YX aVUQ[c_aQ 1Vb\Y eQZ\ ^V Rl\ YX]V^ݷ^ b ]_]V^cQ `_6

b\VU^VT_ b_faQ^V^Yp2
CA1 SlZcY RVX b_faQ^V^Yp5 bRa_bYS bUV\Q^^lV YX]V^V^Yp
CB E>1=5G `a_hYcQcm b_UVaWY]_V eQZ\Q E>1=5G Y SbcQSYcm VT_ S aVUQ[6

cYadV]lZ cV[bc
C5 E>1=5G ^QhQcm aVUQ[cYa_SQ^YV Vjݷ _U^_T_ eQZ\Q
C<C `_[QXQcm b`Yb_[ aVUQ[cYadV]lf eQZ\_S 1Q[cYS^lf RdeVa_S2
C2 EWG `VaVZcY [ RdeVad ^_]Va W

[dab_a ^Q R\YWQZiVV Sf_WUV^YV bca_[Y =I6E> S SQiV] cV[bcV7 @_Sc_aYcm
`_Yb[ ]_W^_5 SSVUp bY]S_\ 8 Y baQXd WV ^QWQS N>D5B7

@VaV]VbcYcmbp ^Q bca_[d b XQUQ^^l] ^_]Va_] 1^Q`aY]Va5 ^Q bca_[d5 U\p
[_c_a_Z [_]`Y\pc_a SlUQ\ b__RjV^YV _R _iYR[V2 ]_W^_5 ^QRaQS US_Vc_hYV5
^_]Va bca_[Y Y ^QWQS N>D5B7 CQ[WV hVaVX US_Vc_hYV U_bcd`^l [_]Q^Ul b_6
faQ^V^Yp5 XQTadX[Y eQZ\_S5 Slf_UQ Y c7 `7 1b]7 cQR\Ygd :7=27

@aY _U^_SaV]V^^_Z aQR_cV b ^Vb[_\m[Y]Y eQZ\Q]Y [_]RY^QgYp LDB<6g
`_XS_\pVc Rlbca_ `VaV[\ohQcmbp ]VWUd USd]p `_b\VU^Y]Y aVUQ[cYadV]l]Y
eQZ\Q]Y7 @_ d]_\hQ^Yo aVUQ[c_a `aY nc_] caVRdVc5 hc_Rl cV[djYZ eQZ\
Rl\ b_faQ^5^ݷ hc_ ^V SbVTUQ dU_R^_D nc_ ]_W^_ _c]V^Ycm5 Vb\Y dbcQ^_SYcm
_`gYo 89445> [_]Q^U_Z CC5D 89445>7 ;bcQcY5 ncd Y UadTYV [_]Q^Ul ]_W^_
S`YbQcm S eQZ\ 7F9=B35 ^Qf_UpjYZbp S SQiVZ U_]Qi^VZ UYaV[c_aYY5 hc_Rl
_^Y SbVTUQ Sl`_\^p\Ybm `aY XQ`db[V aVUQ[c_aQ7

?cUV\m^_T_ d`_]Y^Q^Yp XQb\dWYSQoc [_]Q^Ul SlUV\V^Yp R\_[_S Y aQ6
R_cl b R\_[Q]Y7 >QhQcm SlUV\V^YV eaQT]V^cQ5 b_bc_pjVT_ Yb[\ohYcV\m^_
YX gV\lf bca_[5 ]_W^_ [_]Q^U_Z _D SlUV\Ycm eaQT]V^c5 b_bc_pjYZ YX `a_6
YXS_\m^_T_ [_\YhVbcSQ bY]S_\_S5 ]_W^_ b `_]_jmo [_]Q^Ul F7 4aQ^YgQ
SlUV\V^Yp dbcQ^QS\YSQVcbp bcaV\[Q]Y Y\Y b__cSVcbcSdojY]Y [_]Q^UQ]Y 85
:5 ; Y <7

DUQ\Ycm SlUV\V^^lZ R\_[ ]_W^_ [_]Q^U_Z 45 b[_`Ya_SQcm ‑ [_]Q^U_Z I7
3 _R_Yf b\dhQpf SlUV\V^YV b^Y]QVcbp5 Q eaQT]V^c cV[bcQ5 ^Qf_UYSiYZbp `_U
SlUV\V^YV]5 `_]VjQVcbp S b`VgYQ\m^lZ RdeVa7 B_UVaWY]_V RdeVaQ ]_W^_
SbcQSYcm S cV[bc [_]Q^UQ]Y @ 1`_b\V [dab_aQ2 Y Y 1`VaVU [dab_a_]27 CV[bc
]_WVc `_`Qbcm S RdeVa Y RVX SlUV\V^Yp7 CQ[5 SbV [_]Q^Ul5 dUQ\pojYV cV
Y\Y Y^lV eaQT]V^cl cV[bcQ 1H5 445 4G5 44 Y Ua725 `_]VjQoc dUQ\ݷ^^lZ cV[bc
S RdeVa7 ;_]Q^Ul II5 IG5 I4 `_]VjQoc S RdeVa b__cSVcbcSV^^_ cV[djdo
bca_[d5 cV[djVV b\_S_ Y bY]S_\l _c [dab_aQ U_ [_^gQ bca_[Y7

6b\Y Sl aViYcV SbVamݷX _bS_Ycm F9=5 ^Qbc_pcV\m^_ aV[_]V^UdV] SQ] `a_Z6
cY _RdhQojdo `a_TaQ]]d F9=DED?B5 [_c_aQp _Rlh^_ `_pS\pVcbp S bYbcV]V
S]VbcV b bQ]Y] F9=7
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AVUQ[c_a W1>?

AVUQ[c_a W1>? S `_b\VU^YV \Vc UVbpcm bcQ\ [aQZ^V `_`d\paV^ S ]YaV 6_`ݷ
`b_S_T_ݷ U9>EH’Q ‑ cQ[5 ^V[_c_alV `_`d\pa^lV UYbcaYRdcYSl bcQSpc Y]V^^_
nc_c aVUQ[c_a [Q[ Yb`_\mXdV]lZ `_ d]_\hQ^Yo7 5_S_\m^_ Y^cVaVb^Q Ybc_aYp
VT_ `_pS\V^Yp7 3 _[aVbc^_bcpf adRVWQ SV[_S S ^>9H6bYbcV]Qf Rl\ U_S_\m^_
`_`d\paV^ [\YV^c n\V[ca_^^_Z `_hcl Y9>55 aQR_cQSiYZ S _[^V cVa]Y^Q\Q7
3bca_V^^lZ aVUQ[c_a cV[bc_S nc_T_ [\YV^cQ5 Ybf_U^_ `aVU^QX^QhV^^lZ U\p
aVUQ[cYa_SQ^Yp n\V[ca_^^lf `YbV]5 S [Q[_Z6c_ ]_]V^c Rl\ Sl`djV^ S SYUV
_cUV\m^_Z `a_TaQ]]l5 ^QXSQ^^_Z ݷ?Y93ݷ _c b\_S Y9>5 L?=@?C5B D hc_ [QbQ6
Vcbp aVUQ[c_aQ W1>?5 c_ _^ `aVUbcQS\pVc b_R_Z [\_^ Y93?5 aVQ\YX_SQ^^lZ b
^d\p dhQbc^Y[Q]Y `a_V[cQ P>E YX6XQ b_]^V^YZ S \YgV^XY_^^_Z hYbc_cV Y93?7
5\p `a_TaQ]]Ya_SQ^Yp nc_c aVUQ[c_a Ybf_U^_ ^V `aVU^QX^QhV^5 ^_ gV\lZ
apU bdTdR_ ݷa_TaQ]Ybcb[Yf`ݷ ed^[gYZ5 cQ[Yf [Q[ `_UbSVc[Q bY^cQ[bYbQ5 QS6
c_]QcYhVb[YZ bUSYT Y c7 `75 S [ݷ^ Sb6ݷcQ[Y `aYUdb]_caV^7 5\p XQ`db[Q nc_T_
aVUQ[c_aQ5 [Q[ S_UYcbp5 Yb`_\mXdVcbp VT_ Y]p S [QhVbcSV [_]Q^Ul Y Y]p aV6
UQ[cYadV]_T_ eQZ\Q S a_\Y QaTd]V^cQC

>1>? =I69<57@1C

>Y[Q[Yf fYcalf ݷaVWY]_Sݷ d nc_T_ aVUQ[c_aQ ^Vc5 ]_W^_ baQXd WV ^QRYaQcm
cV[bc5 Yb`_\mXdp bcaV\_h^lV [\QSYiY5 Y7^@8Y7M>5 Q?=55 N>45 K13;C@135
Y M5< S Yf _Rlh^_Z a_\Y7 5\p SbVf ncYf [\QSYi `aVUdb]_caV^l U^_RQZ6_ݷ
c_SlVݷ Q\mcVa^QcYSl ^Q b\dhQZ aQR_cl hVaVX ]VU\V^^do \Y^Yo bSpXY5 ^_5
S _c\YhYV _c [_]Q^U c_T_ WV F9=5 aQb`_\_WV^YV b__cSVcbcSdojYf Rd[S ^Q
[\QSYQcdaV ^V S`_\^V dU_R^_ ‑ ^Q`aY]Va5 U\p `VaV]VjV^Yp [dab_aQ S`aQS_5
S\VS_5 SSVaf Y S^YX ]_W^_ S_b`_\mX_SQcmbp [_]RY^QgYp]Y LDB<6O5 LDB<6K5
LDB<6Y Y LDB<6W ‑ _c b\_S 6?BG1B45 213;G1B45 @B5F9?EC5 >5HD D `_WQ\dZ5 bcaV\6
[Y Sb6ݷcQ[Y ^Q]^_T_ dU_R^VV7

3 ^YW^VZ hQbcY n[aQ^Q aQb`_\QTQocbp USV bca_[Y b `_Ub[QX[Q]YD XUVbm
bc_Yc baQXd WV XQ`_]^Ycm5 hc_ bY]S_\_] ݷgݷ _R_X^QhQVcbp LDB<5 c_ Vbcm5 ^Q6
`aY]Va5 ݷgLݷ b__cSVcbcSdVc ^QWQcYo LDB<6L7 ;bcQcY5 ncQ [_]RY^QgYp S W1>?
Yb`_\mXdVcbp S SVbm]Q `_\VX^_Z5 f_cp Y ^V_WYUQ^^_Z 1U\p Y]V^^_ cQ[Yf [\Q6
SYi2 a_\YC `_[QXlSQVc ^_]Va bca_[Y Y bc_\RgQ5 b__cSVcbcSdojYV cV[djVZ
`_XYgYY [dab_aQ 1]^V]_^YhVb[_V b\_S_ cdc ‑ 3EBB5>D d@?C9D9?>f27 Bc_Yc baQXd
WV _RaQcYcm S^Y]Q^YV ^Q [_]RY^QgYY LDB<6X 1GB9D5 XED2 ‑ b_faQ^V^YV aV6
UQ[cYadV]_T_ eQZ\Q Y LDB<6a ‑ Slf_U YX aVUQ[c_aQ 1Vb\Y cV[bc b_UVaWYc
^Vb_faQ^ݷ^^lV YX]V^V^Yp5 aVUQ[c_a `aVU\_WYc VT_ b_faQ^Ycm27

B ^V`aYSlh[Y ]_W^_ ^V baQXd XQ]VcYcm5 hc_ aVUQ[c_a S_ ]^_TYf b\dhQpf
XQUQݷc S_`a_bl5 Y U\p nc_T_ _^ Yb`_\mXdVc caVcmo bca_[d b^YXd5 Q[[daQc ^QU
`_Ub[QX[Q]Y7 3 hQbc^_bcY5 `aY `_`lc[V b_faQ^Ycm eQZ\ _^ SbVTUQ `VaVb`aQ6
iYSQVc5 `_U ncY] \Y Y]V^V] VT_ b_faQ^pcmD cdc _Rlh^_ ^dW^_ `a_bc_ ^QWQcm
N>D5B 1Y\Y SSVbcY UadT_V Y]p25 ^_ U\p nc_T_ ^dW^_ b^QhQ\Q XQ]VcYcm5 hc_
aVUQ[c_a S__RjV _c SQb hVT_6c_ f_hVc7 @_`a_RdZcV baQXd WV b_faQ^Ycm SQi
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eQZ\ Y _RaQcYcV S^Y]Q^YV ^Q ^YW^oo hQbcm n[aQ^Q5 c_TUQ5 b[_aVV SbVT_5 S
b\VUdojYZ aQX Sl S_`a_b aVUQ[c_aQ ^V d`dbcYcV7

9b[\ohYcV\m^_ `_\VX^Q `aY `a_TaQ]]Ya_SQ^YY [_]RY^QgYp
LDB<6\896D6h @_b\V nc_T_ aVUQ[c_a `aVU\_WYc SQ] SSVbcY ^_]Va bca_6
[Y Y ^_]Va bc_\RgQ5 [dUQ Sl f_cYcV `_`QbcmD Yb[_]lV USQ hYb\Q SS_Upcbp
hVaVX XQ`pcdo5 \YR_ ]_W^_ SSVbcY c_\m[_ ^_]Va bca_[Y Y ^QWQcm N>D5B7

6jݷ _U^_ cQZ^_Vݷ X^Q^YV5ݷ [_c_al] bc_Yc S__adWYcmbp ‑ nc_ b`_b_R5
[_c_al] XUVbm ]_W^_ b[_`Ya_SQcm eaQT]V^c cV[bcQ7 5\p nc_T_ b^QhQ\Q b
`_]_jmo [_]RY^QgYY LDB<6T 1[Q[ ^Y bcaQ^^_5 _c b\_SQ 3ED ‑ `a_bc_ Rd[6
SQ L _[QXQ\Qbm dWV XQ^pcQ2 YX cV[bcQ dUQ\pVcbp bca_[Q Y\Y ^Vb[_\m[_ bca_[
`_UapU5 Q XQcV] ^QWQcYV] LDB<6^ 1E>3ED2 c_\m[_ hc_ dUQ\ݷ^^lZ eaQT]V^c
SbcQS\pVcbp _RaQc^_ S cV[bc7 6bcVbcSV^^_5 ]VWUd ncY]Y UVZbcSYp]Y ]_W6
^_ `VaV]VbcYcm [dab_a [dUQ ^QU_7 LDB<6^ ]_W^_ ^QWQcm ^Vb[_\m[_ aQX5 hc_
`_XS_\pVc5 S_6`VaSlf5 ݷaQX]^_WQcmݷ eaQT]V^cl cV[bcQ5 Y5 S_6Sc_alf5 Vb\Y
eaQT]V^c f_cV\_bm ^V `VaV]VjQcm5 Q b[_`Ya_SQcm ‑ b^QhQ\Q 1baQXd `_b\V
dUQ\V^Yp2 SbcQSYcm VT_ ^Q ]Vbc_5 Q `_c_] `VaVZcY [dUQ ^QU_ Y cQ] SbcQSYcm
c_c WV eaQT]V^c b^_SQ7

? U_`_\^YcV\m^lf S_X]_W^_bcpf W1>? ]_W^_ dX^Qcm YX Sbca_V^^_T_ _`Y6
bQ^Yp5 [_c_a_V SlXlSQVcbp `_ LDB<6P Y\Y caQUYgY_^^_Z [\QSYiVZ O:7

AVUQ[c_a S?5

5adT_Z `_`d\pa^lZ S baVUV ^>9H aVUQ[c_a cV[bc_S ^QXlSQVcbp S?5 _c
b\_S S?>1D81>’C XG> N49D?B7 Hc_Rl XQ`dbcYcm VT_5 U_bcQc_h^_ UQcm [_]Q^6
Ud :?5 =I69<5737 6b\Y eQZ\Q =I69<573 ^V bdjVbcSdVc5 _^ RdUVc b_XUQ^ `aY
`VaS_] b_faQ^V^YY YX]V^V^YZ7 3 _c\YhYV _c aVUQ[c_aQ F9=5 Y^cVaeVZb :?5 R_6
\VV `_f_W ^Q `aYSlh^lV U\p R_\miY^bcSQ `_\mX_SQcV\VZ aVUQ[c_al cV[bc_S7
BcaV\_h^lV [\QSYiY5 N>D5B5 K13;C@135 Y UadTYV aQR_cQoc S bS_VZ _Rlh^_Z
a_\Y5 _Rlh^_ cQ[WV U_bcd`^Q [\QSYiQ M5<5D57 ;_]Q^Ul aVUQ[c_ad UQocbp b
`_]_jmo [_]RY^QgYZ [\QSYi5 R_\miY^bcS_ YX [_c_alf ^QhY^QVcbp b LDB<6T7
3 hQbc^_bcY5 LDB<6T 8 `_[QWVc S SVaf^VZ hQbcY n[aQ^Q `Q]pc[d `_ ^QYR_\VV
d`_caVRYcV\m^l] [_]Q^UQ] aVUQ[c_aQ 1b]7 cQR\Ygd :7>27

3bca_V^^lZ aVUQ[c_a _R_\_h[Y V94>978D L?==1>45B

?R_\_h[Q 1eQZ\_SlZ ]_^Yc_a2 V94>978D L?==1>45B `aVUbcQS\pVc b_R_Z
[\_^ ^V[_TUQ `_`d\pa^_T_ eQZ\_S_T_ ]V^VUWVaQ `_U V\6MX\5 YXSVbc^_T_
[Q[ W?BD?> L?==1>45B7 8Q`db[ _R_\_h[Y `a_YXS_UYcbp [_]Q^U_Z =37 3lX_S
Sbca_V^^_T_ aVUQ[c_aQ cV[bc_S U\p aVUQ[cYa_SQ^Yp SlRaQ^^_T_ eQZ\Q `a_6
YXS_UYcbp [\QSYiVZ O=D Vb\Y Sl f_cYcV b_XUQcm ^_SlZ eQZ\5 Yb`_\mXdZcV
[_]RY^QgYo \896D6O=7

9^cVaeVZb nc_T_ aVUQ[c_aQ U_bcQc_h^_ `_^pcV^ ^Q Y^cdYcYS^_] da_S^V5
`_nc_]d `_Ua_R^_V _`YbQ^YV ]l _`db[QV]7 ?TaQ^YhY]bp _U^_Z aV[_]V^UQgY6
VZ7 6b\Y ^V `aVU`aY^pcm b`VgYQ\m^lf ]Va5 aVUQ[c_a RdUVc SbcQS\pcm S cV[bc
bY]S_\ cQRd\pgYY S]Vbc_ Tad`` YX S_bm]Y `a_RV\_S5 hc_ ]_WVc _[QXQcmbp
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CQR\YgQ :7>7 >QYR_\VV d`_caVRYcV\m^lV [_]Q^Ul aVUQ[c_aQ :?5

LDB<6T M b_faQ^Ycm eQZ\
LDB<6T a b_faQ^Ycm Y SlZcY
LDB<6L SlZcY RVX b_faQ^V^Yp
LDB<6b dUQ\Ycm cV[djdo bca_[d
LDB<6T K _c]VcYcm ^QhQ\_ R\_[Q
LDB<6T T _c]VcYcm [_^Vg R\_[Q
LDB<6T L b[_`Ya_SQcm SlUV\V^^lZ R\_[ S ^_S_V ]Vbc_
LDB<6T V `VaV]VbcYcm SlUV\V^^lZ R\_[ S ^_S_V ]Vbc_
LDB<6T b dUQ\Ycm SlUV\V^^lZ eaQT]V^c
LDB<6T U ^QZcY bca_[d `_ ^_]Vad
LDB<6\896D6’6’ _c]V^Ycm `_b\VU^VV UVZbcSYV 1E>4?2
LDB<6g b^_SQ Sl`_\^Ycm _c]V^V^^_V UVZbcSYV 1B54?2
LDB<6T O `_Yb[ [\ohVS_T_ b\_SQ
LDB<6U `_Sc_a^lZ `_Yb[

^VdU_R^l] `aY Yb`_\mX_SQ^YY UadTYf aVUQ[c_a_S7 6UY^bcSV^^lZ b`_b_R _c6
[\ohYcm cQ[_Z bcY\m XQ`_\^V^Yp ‑ dbcQ^_SYcm _`gYo >>O9ݷ D12C G9D8 C@135C7ݷ
Hc_Rl U_RaQcmbp U_ UYQ\_TQ b ^Qbca_Z[Q]Y5 ^QW]YcV OB5 SlRVaYcV `d^[c
]V^o 5ݷX@D9?>Cݷ S [ݷ^ ‑ `d^[c 7ݷ>P5>5B1ݷ Hc_Rl ^Qbca_Z[Y ^V `_cVap\Ybm
`aY Slf_UV YX V94>978D L?==1>45B5 b_faQ^YcV Yf7 5\p nc_T_5 SlZUp YX aV6
UQ[c_aQ5 ^QW]YcV OB5 SlRVaYcV `d^[c ]V^o 5ݷX@D9?>Cݷ Q S [ݷ^ ‑ `d^[c 1F5\ݷ
\5DE@7ݷ

:7;7:<7 @aQSQ U_bcd`Q [ eQZ\Q]

Hc_Rl `_^pcm ]QcVaYQ\ nc_T_ `QaQTaQeQ5 caVRdVcbp d]V^YV _RaQjQcmbp b
US_Yh^_Z Y S_bm]VaYh^_Z bYbcV]Q]Y bhYb\V^Yp5 Q cQ[WV `_^Y]Qcm5 hc_ cQ[_V
7ݷRYcݷ 6b\Y Sl `_[Q hdSbcSdVcV bVRp ^VdSVaV^^_5 `a_`dbcYcV nc_c `QaQTaQe Y
SVa^YcVbm [ ^V]d `_XWVD Sb5ݷ hc_ ^dW^_5 RdUVc SSVUV^_ Y _Rkpb^V^_ S 7;7>7:ݷ

B [QWUl] eQZ\_] S ?B ^>9H bSpXQ^_ :;6RYc^_V b\_S_5 ^QXlSQV]_V aQ6`ݷ
SQ]Y U_bcd`Qݷ [ eQZ\d 1Q^T\7 @5B=9CC9?>C27 =\QUiYV UVSpcm RYc nc_T_ b\_SQ
_RkVUY^V^l S caY Tad``l `_ caY RYcQD [QWUQp Tad``Q XQUQݷc `aQSQ U_bcd`Q
U\p S\QUV\mgQ eQZ\Q5 U\p VT_ Tad``l Y U\p SbVf _bcQ\m^lf `_\mX_SQcV\VZ7
CaY RYcQ S [QWU_Z Tad``V _cSVhQoc XQ `aQS_ hcV^Yp eQZ\Q5 `aQS_ XQ`YbY
S eQZ\ Y `aQS_ Yb`_\^V^Yp eQZ\Q7 Hc_Rl dX^Qcm `aQSQ U_bcd`Q [ c_]d Y\Y
Y^_]d eQZ\d5 ]_W^_ S_b`_\mX_SQcmbp [_]Q^U_Z <C 6<5 ^Q`aY]VaC

4 <C 6< 829>831D
6BGHB6HB6H : B??D B??D :=;<; O52 = ;9:< 829>831D

AQb`_\_WV^^Qp S ^QhQ\V bca_[Y Tad``Q bY]S_\_S 6BGHB6HB6H `_[QXlSQVc cY`
eQZ\Q 1]Y^db S bQ]_] ^QhQ\V _X^QhQVc5 hc_ ]l Y]VV] UV\_ b _Rl[^_SV^^l]
eQZ\_]5 Rd[SQ 4 _X^QhQ\Q Rl [QcQ\_T Y c7 `72 Y `aQSQ U_bcd`Q U\p S\QUV\m6
gQ 1S UQ^^_] b\dhQV BGH5 c7 V7 hcV^YV5 XQ`Ybm Y Yb`_\^V^YV25 Tad``l Y SbVf
_bcQ\m^lf 1S UQ^^_] b\dhQV B6H5 c7 V7 `aQSQ ^Q XQ`Ybm _cbdcbcSdoc27 ;Q[ ]l
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SYUY]5 eQZ\ 829>831D U_bcd`V^ \oR_]d `_\mX_SQcV\o ^Q hcV^YV Y Yb`_\^V6
^YV5 ^_ ]_UYeYgYa_SQcm VT_ ]_WVc c_\m[_ `_\mX_SQcV\m B??D 1QU]Y^YbcaQc_a
bYbcV]l27

@_b[_\m[d Tad``Q YX caݷf RYc b__cSVcbcSdVc a_S^_ _U^_Z gYeaV S_bm6
]VaYh^_Z bYbcV]l bhYb\V^Yp;;5 `aQSQ U_bcd`Q [ eQZ\d hQbc_ XQ`YblSQoc
S SYUV S_bm]VaYh^_T_ hYb\Q5 _Rlh^_ caݷfX^Qh^_T_5 Y^_TUQ hVclaݷfX^Qh^_T_7
@aY nc_] ]\QUiYZ aQXapU 1`_b\VU^pp gYeaQ2 b__cSVcbcSdVc `aQSQ] U\p SbVf
`_\mX_SQcV\VZ5 baVU^pp ‑ `aQSQ] U\p Tad``l Y bcQaiQp 1_Rlh^_ _^Q YUݷc
bQ]_Z `VaS_Z2 gYeaQ _R_X^QhQVc `aQSQ U\p S\QUV\mgQ7 @aQSQ ^Q Yb`_\^V^YV
XQUQݷc ]\QUiYZ RYc [QWU_Z Tad``l 1X^QhV^YV :25 `aQSQ ^Q XQ`Ybm ‑ b\VUdo6
jYZ RYc 1X^QhV^YV ;25 XQ `aQSQ ^Q hcV^YV _cSVhQVc bcQaiYZ RYc 1X^QhV^YV =2D
ncY X^QhV^Yp bd]]Yadocbp5 c7 V75 ^Q`aY]Va5 `aQSQ ^Q hcV^YV Y XQ`Ybm _R_X^Q6
hQocbp gYea_Z ? 14+225 Q `aQSQ ^Q hcV^YV Y Yb`_\^V^YV ‑ gYea_Z > 14+127
@aQSQ U_bcd`Q [ eQZ\d 829>831D YX ^QiVT_ `aY]VaQ ]_W^_ XQ[_UYa_SQcm
S_bm]VaYh^l] hYb\_] 9@>>;<7

5\p [QcQ\_T_S Y^cVa`aVcQgYp RYc_S `aQS U_bcd`Q ^Vb[_\m[_ _c\YhQVcbp7
@aQSQ ^Q hcV^YV [QcQ\_TQ UQoc S_X]_W^_bcm `a_b]_caVcm VT_ b_UVaWY]_V7
@aQSQ ^Q XQ`Ybm `_XS_\poc ]_UYeYgYa_SQcm [QcQ\_T5 c7 V7 b_XUQSQcm Y d^Y6
hc_WQcm S [ݷ^ eQZ\l5 `aYhݷ] dUQ\Ycm ]_W^_ Y hdW_Z eQZ\5 Y cQ[_Z5 ^Q
[_c_alZ `aQS U_bcd`Q ^Vc ‑ U_bcQc_h^_ Y]Vcm `aQSQ U_bcd`Q ^Q XQ`Ybm S bQ]
[QcQ\_T7 Hc_ [QbQVcbp RYcQ `aQS Q^ݷ Yb`_\^V^YV5ݷ U\p [QcQ\_TQ nc_c RYc _X^Q6
hQVc S_X]_W^_bcm [Q[Y]6\YR_ _RaQX_] Yb`_\mX_SQcm b_UVaWY]_V [QcQ\_TQ5 S
c_] hYb\V5 ^Q`aY]Va5 _c[alSQcm eQZ\l5 ^Qf_UpjYVbp S [QcQ\_TV7 CQ[5 Vb6
\Y ^Q [QcQ\_T dbcQ^_S\V^l `aQSQ hcV^Yp5 ^_ ^Vc `aQS Yb`_\^V^Yp5 ]l ]_WV]
VT_ `a_b]_caVcm5 ^_ S_b`_\mX_SQcmbp dSYUV^^l] ^Q] ^V dUQbcbpD nc_ U_S_\m^_
RVbb]lb\V^^Qp bYcdQgYp5 _Rlh^_ cQ[ ^V UV\Qoc7 >Q`a_cYS5 Vb\Y Vbcm `aQSQ
Yb`_\^V^Yp5 ^_ ^Vc `aQS hcV^Yp5 ]l ]_WV] _c[alcm eQZ\ YX nc_T_ [QcQ\_TQ
c_\m[_ S c_] b\dhQV5 Vb\Y c_h^_ X^QV] Y]p eQZ\Q7 DX^Qcm Y]p ]l ^Y[Q[
^V ]_WV]5 c7 [7 S_X]_W^_bcY `a_b]_caVcm [QcQ\_T d ^Qb ^Vc7 Nc_c SQaYQ^c
bYbcV]^lV QU]Y^YbcaQc_al Y^_TUQ Yb`_\mXdocD ^_ S R_\miY^bcSV b\dhQVS
`aQSQ ^Q hcV^YV Y Yb`_\^V^YV U\p [QcQ\_TQ dbcQ^QS\YSQocbp Y b^Y]Qocbp
S]VbcV7

?bcQSiYVbp caY 1bcQaiYf2 aQXapUQ b\�_SQ `aQS U_bcd`Q ^QXlSQocbp
\5D^94 K9D 19=99925 \5DP94 K9D 19;9992 Y \D93;I K9D 19:99927 6b\Y U\p Yb6
`_\^pV]_T_ eQZ\Q dbcQ^_SYcm \5D^94 K9D5 nc_c eQZ\ RdUVc `aY Yb`_\^V^YY Y]Vcm
`aQSQ bS_VT_ S\QUV\mgQ 1hQjV SbVT_ ‑ `_\mX_SQcV\p B??D2 S^V XQSYbY]_bcY _c c_T_5

;;@_Ua_R^_ _ bYbcV]Qf bhYb\V^Yp RdUVc aQbb[QXQ^_ S D;7>7:ݷ S `aY^gY`V5 U\p aQR_cl b
`aQSQ]Y U_bcd`Q [ eQZ\Q] ^V _RpXQcV\m^_ `_^Y]Qcm5 [Q[ dbca_V^Q S_bm]VaYh^Qp bYbcV]Q
bhYb\V^Yp5 U_bcQc_h^_ `a_bc_ `_]^Ycm5 [Q[_Z SYU `aQS b__cSVcbcSdVc [Q[_Z gYeaV 1=5 ;5 :2
Y hc_ Yc_T_S_V _R_X^QhV^YV aVWY]Q U_bcd`Q b_bcQS\pVc Yf bd]]d5 [_c_aQp5 VbcVbcSV^^_5
_[QXlSQVcbp gYea_Z _c 9 U_ @7

;<?RaQcYcV S^Y]Q^YV5 hc_ hYb\_ XQ`YbQ^_ b ^d\ݷ] S`VaVUYD b_T\Qb^_ `aQSY\Q] pXl[Q
BY nc_ _X^QhQVc5 hc_ hYb\_ XQ`YbQ^_ S S_bm]VaYh^_Z bYbcV]V5 Q `_b[_\m[d `a_eVbbY_^Q\m6
^lV `_\mX_SQcV\Y ^>9H _hV^m \oRpc nc_c pXl[5 _^Y _Rlh^_ XQ`YblSQoc S_bm]VaYh^lV Y
iVbc^QUgQcVaYh^lV hYb\Q5 b\VUdp b_T\QiV^Yp] BY Y ^Y[Q[ nc_ ^V _T_SQaYSQp5 c_ Vbcm
`aVU`_\QTQp5 hc_ Yf Y cQ[ `_Z]dc7



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa :9B

[c_ YX `_\mX_SQcV\VZ b__cSVcbcSdojYZ eQZ\ XQ`dbcY\7 \5DP94 K9D aQR_cQVc `_f_WY]
_RaQX_]5 dbcQ^QS\YSQp Yb`_\^V^YV _c Y]V^Y Tad``l S\QUV\mgQ eQZ\Q S]Vbc_ Tad``l
XQ`dbcYSiVT_ `a_TaQ]]d `_\mX_SQcV\p7 >Q`aY]Va5 \5D^94 K9D _Rlh^_ dbcQ^_S\V^
U\p `a_TaQ]]l @1CCG47 \D93;I K9D ^Q `a_bclf eQZ\Qf b_SaV]V^^l]Y bYbcV]Q]Y
YT^_aYadVcbp7 5\p [QcQ\_T_S \5DP94 K9D _X^QhQVc5 hc_ [Q[_Z Rl `_\mX_SQcV\m ^Y
b_XUQ\ S nc_] [QcQ\_TV eQZ\5 S [QhVbcSV Tad``lݷ S\QUV\mgQݷ U\p nc_T_ eQZ\Q RdUVc
dbcQ^_S\V^Q cQ WV Tad``Q5 hc_ Y d bQ]_T_ [QcQ\_TQ7 \D93;I K9D _X^QhQVc5 hc_ UQWV
Vb\Y `_\mX_SQcV\m Y]VVc `aQS_ ^Q XQ`Ybm S UQ^^lZ [QcQ\_T5 dUQ\Ycm _^ b]_WVc c_\m[_
bS_Y 1`aY^QU\VWQjYV V]d2 eQZ\l ‑ nc_ `aY]V^pVcbp U\p b_XUQ^Yp _RjVU_bcd`^lf
]Vbc faQ^V^Yp5 Sa_UV [QcQ\_TQ 8D=@7 \5D^94 K9D ^Q [QcQ\_TQf S R_\miY^bcSV bYbcV]
YT^_aYadVcbp7 =l SVa^ݷ]bp [ _RbdWUV^Yo `aQS U_bcd`Q S_ Sc_a_] c_]V7

5\p YX]V^V^Yp `aQS U_bcd`Q [ eQZ\Q] Yb`_\mXdVcbp [_]Q^UQ 38=?4;=7 NcQ
[_]Q^UQ `_XS_\pVc XQUQcm ^_SlV `aQSQ U_bcd`Q S SYUV S_bm]VaYh^_T_ hYb\Q5
^Q`aY]Va

38=?4 ?== =I69<573

dbcQ^QS\YSQVc U\p eQZ\Q =I69<573 `aQSQ XQ`YbY c_\m[_ U\p S\QUV\mgQ5 Q
`aQSQ hcV^Yp ‑ U\p SbVf7

@aQSQ U_bcd`Q cQ[WV ]_W^_ XQUQcm S SYUV ]^V]_^YhVb[_Z bca_[Y SYUQ
dE7?1fd46FfdBGHCaDE7?f7 2d[Sl E5 75 ? Y 1 S ^QhQ\V _X^QhQoc b__cSVcbcSV^^_
S\QUV\mgQ 1EC5B25 Tad``d 17B?E@25 SbVf _bcQ\m^lf 1?D85BC2 Y SbVf baQXd 11<<2D
ݷ4ݷ _X^QhQVc U_RQS\V^YV ^_Slf `aQS5 ݷ6ݷ ‑ b^pcYV bcQalf `aQS5 ݷFݷ ‑ dbcQ6
^_S[d d[QXQ^^lf `aQS Y b^pcYV SbVf _bcQ\m^lf7 @_b\V X^Q[Q Rd[Sl B5 G5 H
_X^QhQoc5 [Q[ ]_W^_ U_TQUQcmbp5 `aQSQ ^Q hcV^YV5 XQ`Ybm Y Yb`_\^V^YV5 Rd[6
SQ C ‑ dbcQ^_S[d8b^pcYV \5D6RYc_S 1Y]VVc b]lb\ U\p S\QUV\mgQ Y Tad``l25 D
_R_X^QhQVc \D93;I K9D5 Q Rd[Sl E5 7 Y ? b`aQSQ _c X^Q[Q UVZbcSYp _X^QhQoc
cV `aQSQ5 [Q[YV dbcQ^_S\V^l b__cSVcbcSV^^_ U\p S\QUV\mgQ5 Tad``l Y _bcQ\m6
^lf7 2d[SQ a 1XQT\QS^Qp2 _X^QhQVc dbcQ^_S[d8b^pcYV RYcQ Yb`_\^V^Yp c_\m[_
U\p [QcQ\_T_S5 Q cQ[WV U\p cVf eQZ\_S5 ^Q [_c_alV f_cp Rl d [_T_6^YRdUm
Vbcm `aQSQ Yb`_\^V^Yp7 6b\Y [_]Q^Ud 38=?4 Yb`_\mX_SQcm b e\QW[_] 6[5 _^Q
b]V^Yc `aQSQ U_bcd`Q [_ SbV] eQZ\Q] S_ SbVf `_UUYaV[c_aYpf XQUQ^^_Z UY6
aV[c_aYY7 >Q`aY]Va5 [_]Q^UQ 38=?4 14H =IC3B9@D bUV\QVc eQZ\ =IC3B9@D
Yb`_\^pV]l]D [_]Q^UQ 38=?4 7?6BGH 3 b^Y]Vc b_ SbVf eQZ\_S S cV[djV]
[QcQ\_TV SbV `aQSQ5 [a_]V `aQS S\QUV\mgQ7 ?hV^m `_\VX^_Z ]_WVc _[QXQcmbp
[_]Q^UQ

38=?4 6[ E4BGa57?FBa N

^Q b\dhQZ5 Vb\Y Sl b\dhQZ^_ Yb`_acYcV `aQSQ U_bcd`Q S bS_VZ U_]Qi^VZ
UYaV[c_aYYD ncQ [_]Q^UQ5 b[_aVV SbVT_5 `aYSVUݷc Sbݷ S dU_S\VcS_aYcV\m^_V
b_bc_p^YV7 @_pb^Y]5 hc_ ncQ [_]Q^UQ dbcQ^QS\YSQVc S SQiVZ U_]Qi^VZ UY6
aV[c_aYY Y SbVf Vݷ `_UUYaV[c_aYpf U\p SbVf eQZ\_S `aQSQ U\p S\QUV\mgQ ^Q
hcV^YV Y XQ`YbmD U\p UYaV[c_aYZ5 Q cQ[WV eQZ\_S5 U\p [_c_alf Yb`_\^V^YV
aQXaViV^_ f_cm [_]d6c_5 S\QUV\mgd ^QX^QhQocbp cQ[WV `aQSQ ^Q Yb`_\^V^YV7

;=B_[aQjV^YV Q^T\YZb[Yf b\_S 381>75 =?455 c_ Vbcm YX]V^Ycmݷ aVWY]7ݷ



::9 @aVUSQaYcV\m^lV bSVUV^Yp

5\p Tad``l Y _bcQ\m^lf `_\mX_SQcV\VZ dbcQ^QS\YSQocbp `aQSQ ^Q hcV^YV5
U\p Yb`_\^pV]lf eQZ\_S Y UYaV[c_aYZ ‑ cQ[WV `aQSQ ^Q Yb`_\^V^YV5 Q SbV
_bcQ\m^lV `aQSQ dRYaQocbp7

:7;7:=7 N\V[ca_^^Qp U_[d]V^cQgYp 1[_]Q^UQ =1>2

5YbcaYRdcYSl ?B ^>9H _Rlh^_ b_UVaWQc R_\mi_V [_\YhVbcS_ U_[d]V^cQ6
gYY5 U_bcd` [ [_c_a_Z ]_W^_ `_\dhYcm ^V`_baVUbcSV^^_ S `a_gVbbV aQR_cl7
BdjVbcSV^^Qp hQbcm cQ[_Z U_[d]V^cQgYY _e_a]\V^Q S SYUV eQZ\_S5 _c_RaQ6
WQV]lf b `_]_jmo [_]Q^Ul =1> 1_c b\_SQ =1>E1<27

B`aQS_h^Y[5 U_bcd`^lZ hVaVX [_]Q^Ud =1>5 _fSQclSQVc [_]Q^Ul ?B
^>9H5 bYbcV]^lV SlX_Sl 1c_ Vbcm ed^[gYY5 [_c_alV pUa_ ?B `aVU_bcQS\pVc
`_\mX_SQcV\mb[Y] `a_TaQ]]Q]25 RYR\Y_cVh^lV ed^[gYY pXl[Q BY 1Y Y^_6
TUQ ‑ UadTYf pXl[_S5 `_UUVaW[Q [_c_alf dbcQ^_S\V^Q S bYbcV]V25 e_a]Qcl
eQZ\_S5 ^V[_c_alV _RjYV `_^pcYp Y c7 U7 ; `aY]Vad5 Vb\Y Sl f_cYcV dX^Qcm
SbV _`gYY [_]Q^Ul <C5 b\VUdVc UQcm [_]Q^Ud <1=ݷ <C5ݷ Q Vb\Y Sl5 U_`dbcY]5
XQRl\Y5 S [Q[_] `_apU[V YUdc QaTd]V^cl bYbcV]^_T_ SlX_SQ G19D@945 SQ]
`_]_WVc [_]Q^UQ <1=ݷ G19D@947ݷ @a_TaQ]]Q =1> ^QZUݷc b__cSVcbcSdojYZ
U_[d]V^c S bYbcV]^_] b`aQS_h^Y[V Y XQ`dbcYc `a_TaQ]]d VT_ _c_RaQWV^Yp7
@_pSYSiYZbp ^Q n[aQ^V U_[d]V^c ]_W^_ \YbcQcm b `_]_jmo [\QSYi bcaV\6ݷ
[Q SSVafݷ Y bcaV\[Qݷ S^YX5ݷ ]_W^_ Yb`_\mX_SQcm [\QSYid 5ݷ\a_RV`ݷ hc_Rl
`a_`dbcYcm baQXd bcaQ^Ygd cV[bcQ7 3lf_U YX `a_b]_caQ b`aQS_h^_T_ U_[d6
]V^cQ _bdjVbcS\pVcbp [\QSYiVZ A 1_c b\_SQ AE9D27

6b\Y ^dW^lZ SQ] b`aQS_h^lZ U_[d]V^c Y]VVc R_\mi_Z _Rk5[ݷ Q SQ] caV6
RdVcbp ^QZcY S [ݷ^ _`aVUV\ݷ^^_V ]Vbc_5 ]_WVc _[QXQcmbp dU_R^l] `_Yb[ `_U6
bca_[Y7 Nc_ UV\QVcbp SS_U_] bY]S_\Q 85 `_b\V [_c_a_T_ b\VUdVc ^QRaQcm bca_6
[d U\p `_Yb[Q Y ^QWQcm N>D5B7 @_Sc_a^lZ `_Yb[ c_Z WV bca_[Y _bdjVbcS\p6
Vcbp SS_U_] 8 Y ^QWQcYV] N>D5B 1c_ Vbcm bQ]d bca_[d ]_W^_ _`dbcYcm27 Hc_Rl
Sl`_\^Ycm `_Yb[ S _RaQc^_] ^Q`aQS\V^YY5 ]_W^_ S_b`_\mX_SQcmbp bY]S_\_]
H S]Vbc_ 87

3 ^V[_c_alf b\dhQpf bYbcV]^lZ b`aQS_h^Y[ ]_WVc b_UVaWQcm R_\VV _U6
^_T_ U_[d]V^cQ b UQ^^l] Y]V^V]7 CQ[5 S bYbcV]V bdjVbcSdVc [_]Q^UQ GB9D5
Y bYbcV]^lZ SlX_S GB9D57 ;_]Q^UQ GB9D5 SQ] SapU \Y `_^QU_RYcbp5 cQ[ hc_5
Vb\Y Sl ^QRaQ\Y =1> GB9D55 b[_aVV SbVT_5 Sl Y]V\Y S SYUd bYbcV]^lZ SlX_SD
[ b_WQ\V^Yo5 bYbcV]Q nc_T_ ^V X^QVc Y SlUQbc SQ] b_SbV] ^V c_c U_[d]V^c5
[_c_alZ SQ] ^dWV^7 Ncd `a_R\V]d ]_W^_ aViYcm d[QXQ^YV] ^_]VaQ bV[gYY
bYbcV]^_T_ b`aQS_h^Y[Q7 CQ[5 S ^QiV] `aY]VaV [_]Q^UQ

=1> ; GB9D5

SlUQbc Y]V^^_ U_[d]V^c5 `_bSpjݷ^^lZ bYbcV]^_]d SlX_Sd GB9D55 `_b[_\m[d
bV[gYp ❷ ; b_UVaWYc b`aQS_h^lV U_[d]V^cl `_ bYbcV]^l] SlX_SQ]7 @VaV6
hYb\Y] UadTYV bV[gYY bYbcV]^_T_ b`aQS_h^Y[QC
∙ : ‑ `_\mX_SQcV\mb[YV [_]Q^Ul ?B ^>9H 1cQ[YV [_]Q^Ul5 [Q[ <C5 B=5 =F

Y c7 `7 _`YblSQocbp S nc_Z bV[gYY2D



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa :::

∙ ; ‑ bYbcV]^lV SlX_Sl pUaQ ?B ^>9HD
∙ < ‑ RYR\Y_cVh^lV ed^[gYY pXl[Q BY 1[ nc_Z bV[gYY ]_W^_ _RaQcYcmbp5

^Q`aY]Va5 XQ Y^e_a]QgYVZ _ ed^[gYY C@B9>D62D
∙ = ‑ _`YbQ^Yp eQZ\_S dbca_ZbcSD
∙ > ‑ _`YbQ^Yp e_a]Qc_S bYbcV]^lf [_^eYTdaQgY_^^lf eQZ\_SD
∙ ? ‑ YTa_SlV `a_TaQ]]lD
∙ @ ‑ _RjYV `_^pcYp 1^Q`aY]Va5 =1> @ 9@ SlUQbc `_\VX^do Y^e_a]QgYo

_ `a_TaQ]]Ya_SQ^YY b Yb`_\mX_SQ^YV] ]LY8RY2D
∙ A ‑ [_]Q^Ul bYbcV]^_T_ QU]Y^YbcaYa_SQ^Yp ?B ^>9H 1^Q`aY]Va5 S nc_Z

bV[gYY Sl ^QZUݷcV _`YbQ^YV [_]Q^Ul =?E>D5 `aVU^QX^QhV^^_Z U\p ]_^6
cYa_SQ^Yp eQZ\_Slf bYbcV]27

B`aQS_h^Y[ ]_WVc b_UVaWQcm Y UadTYV bV[gYY5 `aYhݷ] ^V _RpXQcV\m^_ _R_6
X^QhQojYVbp gYea_ZD cQ[5 `aY dbcQ^_S[V S bYbcV]V Y^cVa`aVcQc_aQ pXl[Q ]3<
VT_ b`aQS_h^lV bcaQ^Ygl _Rlh^_ _e_a]\pocbp S _cUV\m^do bV[gYo5 [_c_aQp
]_WVc ^QXlSQcmbp 5ݷ<ݷ ݷ<>ݷ Y c7 `7

:7;7:>7 ;_]Q^U^lV eQZ\l S K?EB>5 \85<<

9^cVa`aVcQc_a K?EB>5 \85<< ]_WVc ^V c_\m[_ aQR_cQcm S aVWY]V UYQ\_TQ
b `_\mX_SQcV\V]5 ^_ Y Sl`_\^pcm `a_TaQ]]l5 [_c_alV ^QXlSQocbp [_]Q^U6
^l]Y eQZ\Q]Y 1b[aY`cQ]Y27 3 bYbcV]Qf bV]VZbcSQ ^>9H `aVUdb]_caV^Q b`V6
gYQ\m^Qp `_UUVaW[Q U\p b[aY`c_S_T_ `a_TaQ]]Ya_SQ^YpC pUa_ bYbcV]l bhY6
cQVc5 hc_ Yb`_\^pV]lV eQZ\l RlSQoc USdf SYU_S ‑ _Rlh^lV 5ݷRY^Qa^Y[Yݷ
b_UVaWQjYV b`VgYQ\m^l] _RaQX_] _e_a]\V^^lZ ]QiY^^lZ [_U5 Y b[aY`6
cl ‑ cV[bc_SlV eQZ\l5 S ^QhQ\V [_c_alf d[QXQ^_5 b `_]_jmo [Q[_T_ Y^6
cVa`aVcQc_aQ Yf Yb`_\^pcm5 Q UQ\miV YUݷc cV[bc `a_TaQ]]l7 @VaSQp bca_h6
[Q eQZ\Q6b[aY`cQ U_\W^Q _RpXQcV\m^_ ^QhY^Qcmbp b bY]S_\_S 5ݷ31ݷ bYbcV]Q
_`_X^Qݷc b[aY`cl Y]V^^_ `_ ncY] USd] bY]S_\Q]D UQ\miV S nc_Z bca_h[V XQ6
`YblSQVcbp `_\^lZ `dcm [ Yb`_\^pV]_]d eQZ\d Y^cVa`aVcQc_aQ7 3 hQbc^_6
bcY5 eQZ\ b `a_TaQ]]_Z5 `aVU^QX^QhV^^_Z U\p Yb`_\^V^Yp Y^cVa`aVcQc_a_]
K?EB>5 \85<<5 U_\WV^ ^QhY^Qcmbp b_ bca_[Y

31829>8C8

;_^Vh^_5 829>8C8 ‑ ^V VUY^bcSV^^lZ S_X]_W^lZ Y^cVa`aVcQc_a7 >Q`aY]Va5
`a_TaQ]]Q ^Q pXl[V @Va\ ]_WVc ^QhY^Qcmbp b_ bca_[Y

318ECB829>8@5B<

‑ Vb\Y5 [_^Vh^_5 S bYbcV]V dbcQ^_S\V^ Y^cVa`aVcQc_a @Va\Q7 Hc_Rl `aVSaQ6
cYcm _Rlh^lZ cV[bc_SlZ eQZ\ S Yb`_\^pV]lZ b[aY`c5 U_bcQc_h^_
be_a]Ya_SQcm VT_ `VaSdo bca_[d YX bY]S_\_S ݷ31ݷ Y `dcY [ Y^cVa6
`aVcQc_ad5 Q S `aQSQf U_bcd`Q [ eQZ\d dbcQ^_SYcm RYc H 1b]7 27>:7;7:ݷ 3 `a_6
bcVZiV] b\dhQV `_b\V XQT_\_S_h^_Z bca_[Y S eQZ\V6b[aY`cV XQ`YblSQocbp



::; @aVUSQaYcV\m^lV bSVUV^Yp

[_]Q^Ul5 [_c_alV ^dW^_ Sl`_\^Ycm5 `_ _U^_Z S bca_[V 1`dbclV bca_[Y YT^_6
aYadocbp2D `aY]Val cQ[Yf b[aY`c_S ]l dWV `aYS_UY\Y S :7;7:ݷ 1b]7 bca7 @>25
^_ ^V _Rkpb^Y\Y5 [Q[ b ^Y]Y _RaQjQcmbp7 @_`a_RdV] S_b`_\^Ycm nc_c `a_RV\7

6b\Y Sb`_]^Ycm5 hc_ [_]Q^UQ 538? `VhQcQVc bS_Y QaTd]V^cl [_]Q^U^_Z
bca_[Y5 c_ ]_W^_ RdUVc ^Q`YbQcm b[aY`c5 `VhQcQojYZ bcYf_cS_aV^YV7 3_Xm6
[ݷ[ \oR_Z cV[bc_SlZ aVUQ[c_a Y b_XUQUY] eQZ\ 8E=@DI7C85 b_UVaWQjYZ
b\VUdojYZ cV[bcC

31829>8C8
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?RaQcYcV S^Y]Q^YV ^Q bY]S_\l ݷ78ݷ `VaVU Y]V^V] b[aY`cQ `aY VT_ XQ`db[V7
C_h[Q XUVbm _R_X^QhQVc cV[djdo UYaV[c_aYo5 ^d Q ݷ8ݷ ‑ Slbcd`QVc5 [Q[
_Rlh^_5 aQXUV\YcV\V] ]VWUd Y]V^V] UYaV[c_aYY Y Y]V^V] eQZ\Q5 cQ[ hc_
XQTQU_h^_V ݷ788E=@DI7C8ݷ _X^QhQVc Rd[SQ\m^_ \eQZݷ 8E=@DI7C85 ^Qf_UpjYZ6
bp S cV[djVZ UYaV[c_aYY7ݷ >_ `_hV]d ^V\mXp `a_bc_ ^Q`YbQcm Hݷ8E=@DI7C8ݷ

Hc_Rl `_^pcm _cSVc ^Q nc_c S_`a_b5 `aY`_]^Y] U\p ^QhQ\Q5 [Q[ ]l UQ6
SQ\Y _Rlh^lV [_]Q^Ul ‑ <C5 @G45 345 3@5 B= Y `a_hYV5 [Q[ ]l XQ`db[Q\Y aV6
UQ[c_al cV[bc_S Y UadTYV `a_TaQ]]l5 dbcQ^_S\V^^lV S bYbcV]V7 5\p nc_T_
]l Sbp[YZ aQX Yb`_\mX_SQ\Y Y]p5 ^V b_UVaWQjVV ^Y _U^_T_ b\niQ7 3__RjV6c_
]l ]_T\Y Rl `_bcd`Ycm Y^QhV ‑ b[QWV]5 aVUQ[c_a F9= XQ`db[Qcm [_]Q^U_Z
8ECB829>8F9= 1Q S bYbcV]V OB55K\M ‑ Y S_SbV 8ECB8<?31<829>8F9=25 S]Vbc_
<C `YbQcm 829>8<C 1Y]V^^_ XUVbm S bYbcV]V ^Qf_UYcbp Yb`_\^pV]lZ eQZ\
[_]Q^Ul <C;>2D ^_ UVZbcS_SQcm cQ[5 ]pT[_ T_S_ap5 ^VdU_R^_7 @_nc_]d S _c6
^_iV^YY Y]ݷ^ eQZ\_S5 b_UVaWQjYf `a_TaQ]]l5 [_c_alV ^dW^_ XQ`dbcYcm5
UVZbcSdVc b_T\QiV^YV5 ^Vb[_\m[_ _c\YhQojVVbp _c _Rlh^lf b_T\QiV^YZ U\p
eQZ\_Slf Y]7^ݷ 1Rb_\oc^lV Y _c^_bYcV\m^lV Y]V^Q ‑ \oRlV5 b_UVaWQjYV
f_cp Rl _UY^ b\ni ‑ aQR_cQoc cQ[ WV5 [Q[ Y _Rlh^lV Y]V^Q eQZ\_S5 ^_
[aQc[YV Y]V^Q ‑ Y]V^Q RVX b\niVZ ‑ bhYcQocbp ^V Y]V^Q]Y eQZ\_S S cV[d6
jV] [QcQ\_TV5 Q Y]V^Q]Y [_]Q^U 7 ;_]Q^U^lZ Y^cVa`aVcQc_a cQ[YV [_]Q^6
Ul Y\Y Sl`_\^pVc bQ]5 Y\Y5 Vb\Y Sbca_V^^_Z [_]Q^Ul b cQ[Y] Y]V^V] ^Vc5

;>3__RjV6c_ Y^cVa`aVcQc_a [_]Q^U^_Z bca_[Y [_]Q^Ud <C Y ^V[_c_alV UadTYV [_]Q^Ul
_RaQRQclSQVc bQ]5 ^V XQ`db[Qp U\p nc_T_ ^Y[Q[Yf S^Vi^Yf `a_TaQ]]5 ^_ ^Q Sbp[YZ b\dhQZ
S SYUV _cUV\m^_Z `a_TaQ]]l SbV ncY [_]Q^Ul c_WV Vbcm7



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa ::<

_clb[YSQVc Yb`_\^pV]lZ eQZ\ S bYbcV]^lf [QcQ\_TQfD _ c_]5 [Q[YV [QcQ\_TY
bhYcQocbp S nc_] b]lb\V 5ݷbYbcV]^l]Yݷ ]l dX^QV] hdcm `_XWV7

9]V^^_ `_nc_]d ]l ]_WV] XQ`dbcYcm c_c WV aVUQ[c_a cV[bc_S5 d[QXQS
c_\m[_ VT_ [aQc[_V Y]p ‑ F9= ‑ ^Vb]_cap ^Q c_5 hc_ S cV[djV] [QcQ\_TV VT_
^VcD ^_ `_ nc_Z WV bQ]_Z `aYhY^V ]l ^V ]_WV] Yb`_\mX_SQcm [aQc[YV Y]V^Q
U\p XQ`db[Q `a_TaQ]]5 ^Qf_UpjYfbp S cV[djV] [QcQ\_TV5 Y `aYf_UYcbp Yb6
[dbbcSV^^_ `aVSaQjQcm [aQc[_V Y]p S _c^_bYcV\m^_V5 U_RQSYS bQ[aQ]V^cQ\m6
^lV 7ݷ78ݷ 9]V^^_ cQ[ ^Q] `aYUݷcbp XQ`db[Qcm bS_Y b_RbcSV^^lV `a_TaQ]]l5
[_TUQ ]l ^Qh^ݷ] Yf `YbQcm7 ;_^Vh^_5 ]l ]_T\Y Rl XQ`dbcYcm ^Qi `aY]Va Y
Y^QhV ‑ `_ QRb_\oc^_]d Y]V^Y 1hc_6^YRdUm Sa_UV 88?=58F1CI188E=@DI7C82
Y\Y `_ [Q[_]d6^YRdUm R_\VV b\_W^_]d _c^_bYcV\m^_]d ‑ S hQbc^_bcY5 Vb\Y
]l ^Qf_UY]bp S [QcQ\_TV 88?=58F1CI15 S [ݷ^ Vbcm `_U[QcQ\_T G?B;5 Q b[aY`c
]l `_]VbcY\Y S nc_c `_U[QcQ\_T5 c_ XQ`dbcYcm VT_ ]_W^_ RdUVc [_]Q^U_Z
G?B;88E=@DI7C87 3QW^_ c_\m[_ _U^_C S Y]V^Y [_]Q^Ul U_\WV^ `aYbdcbcS_6
SQcm f_cp Rl _UY^ b\ni5 Y^QhV bYbcV]Q `_`lcQVcbp ^QZcY [_]Q^Ud b cQ[Y]
Y]V^V] S bYbcV]^lf [QcQ\_TQf5 ^V `aVdb`VVc S nc_] Y SlUQbc _iYR[d7

?c]VcY] Vjݷ _UY^ SQW^lZ ]_]V^c7 3 R_\miY^bcSV bYbcV] U\Y^Q `VaS_Z bca_[Y
b[aY`cQ _TaQ^YhV^Q5 `aYhݷ] S ^V[_c_alf bYbcV]Qf _TaQ^YhV^Yp U_bcQc_h^_ bda_Sl ‑
SbVT_ <; RQZcQ7 9^cVa`aVcQc_ad 1bQ]_]d Y^cVa`aVcQc_ad5 [Q[ `a_TaQ]]V2 ]_W^_ `V6
aVUQcm `QaQ]Vca [_]Q^U^_Z bca_[Y5 ^_5 dSl5 ^V R_\miV _U^_T_D Sc_al] QaTd]V^c_]
bYbcV]Q `VaVUQbc Y]p eQZ\Q6b[aY`cQ7 BVZhQb ^Q] nc_ ^V `_]ViQVc5 ^_ S caVcmV] c_6
]V5 YXdhQp aQX^__RaQX^lV Y^cVa`aVcYadV]lV pXl[Y5 ]l bc_\[^ݷ]bp b _`aVUV\ݷ^^l]Y
^VdU_RbcSQ]Y YX6XQ ncYf _TaQ^YhV^YZ7

;_^Vh^_5 S_X]_W^_bcY b[aY`c_S ^V _TaQ^YhYSQocbp `a_bcl]Y `_b\VU_6
SQcV\m^_bcp]Y [_]Q^UD Y^cVa`aVcQc_a K?EB>5 \85<< `_XS_\pVc Sl`_\^pcm cV
Y\Y UadTYV [_]Q^Ul S XQSYbY]_bcY _c aVXd\mcQc_S `a_SVa[Y db\_SYZ5 _aTQ^Y6
X_SlSQcm gY[\l5 Yb`_\mX_SQcm `VaV]V^^lV U\p faQ^V^Yp Y^e_a]QgYY Y c7 U7
BVZhQb ]l aQbb]_caY] ^V[_c_alV YX ncYf S_X]_W^_bcVZ5 ^_ XUVbm Vbcm _U^Q
b\_W^_bcmC ^V d SbVf hYcQcV\VZ U_bcQc_h^_ _`lcQ5 hc_Rl `_^pcm `a_Ybf_Up6
jVV7 6b\Y SQ] `_[Q ^V U_S_UY\_bm `a_TaQ]]Ya_SQcm 1S__RjV ^Y ^Q [Q[_]
pXl[V25 _bcQc_[ nc_T_ `QaQTaQeQ ]_WVc `_[QXQcmbp ^V`_^pc^l] Y XQd]^l]7
3 nc_] ^Vc ^YhVT_ bcaQi^_T_5 `a_bc_ `a_`dbcYcV VT_ Y SVa^YcVbm boUQ `_XU6
^VV5 `_b\V YXdhV^Yp _b^_S `a_TaQ]]Ya_SQ^Yp ^Q `aY]VaV @Qb[Q\p ‑ f_cp Rl
_U_\VS T\QSd ;7;7 DhcYcV5 hc_ pXl[ b[aY`c_S K?EB>5 \85<< U_S_\m^_ b`VgYeY6
hV^5 `_b[_\m[d _c^_bYcbp [ Tad``V [_]Q^U^_6b[aY`c_Slf pXl[_S5 ^Q [_c_alf
_Rlh^_ ^V `Yidc `a_TaQ]] U\Y^^VV USdf6caݷf b_cV^ bca_[ 1Q Vb\Y `Yidc ‑
c_ nc_ S R_\miY^bcSV b\dhQVS X^QhYc5 hc_ hc_6c_ `_i\_ ^V cQ[ S d`aQS\V^YY
[_^[aVc^l] `a_V[c_]2D ^QhY^Qcm YXdhQcm `a_TaQ]]Ya_SQ^YV b nc_T_ pXl[Q
dW c_h^_ ^V bc_Yc7 @a_U_\WYcm hcV^YV nc_T_ `QaQTaQeQ b\VUdVc \Yim S b\d6
hQV5 Vb\Y d SQb dWV Vbcm _`lc ^Q`YbQ^Yp aQR_cQojYf `a_TaQ]] ^Q [Q[_] Rl
c_ ^Y Rl\_ pXl[V5 `dbcm UQWV ^VR_\miYf7

;Q[ Y ]^_TYV UadTYV pXl[Y `a_TaQ]]Ya_SQ^Yp5 K?EB>5 \85<< `_XS_\pVc faQ^Ycm
Y^e_a]QgYo S cQ[ ^QXlSQV]lf `VaV]V^^lf ‑ Vb\Y dT_U^_5 bSpXlSQcm cd Y\Y Y^do
Y^e_a]QgYo b ^V[_c_al] Y]V^V]5 [ [_c_a_]d `_XWV ]_W^_ _RaQcYcmbp5 hc_Rl aQ^VV
b_faQ^ݷ^^_Z Y^e_a]QgYVZ S_b`_\mX_SQcmbp7 @VaV]V^^lV S pXl[V K?EB>5 \85<< Y]Voc
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?RaQcYcV S^Y]Q^YV ^Q ݷdbc_Z`ݷ `QaQ]Vca S `_b\VU^VZ [_]Q^UV 538?7 ?^ ^dWV^5 hc_6
Rl S `QaQ]VcaQf `_b\V ^VT_ [_]Q^UQ 538? ^V _RaQRQclSQ\Q _`gYY [_]Q^U^_Z bca_[Y5
^QhY^QojYVbp b ]Y^dbQ7 >Vb[_\m[_ cQ[Yf `QaQ]Vca_S [_]Q^UQ `aY^Y]QVc5 ^_ c_\m[_
U_ ^QhQ\Q _Rlh^lf `QaQ]Vca_S5 [_c_alV ^dW^_ `VhQcQcmD Vb\Y ^V `_bcQSYcm S ^QhQ\V
`dbc_Z `QaQ]Vca5 c_ ]_W^_ RdUVc5 `VaVUQS b[aY`cd caVcmY] `QaQ]Vca_] ^Vhc_5 ^QhY^Q6
ojVVbp b ]Y^dbQ5 `_S\Ypcm ^Q aQR_cd 538?7

K?EB>5 \85<< `_UUVaWYSQVc `_U`a_TaQ]]l5 [_c_alV ]l aQbb]QcaYSQcm ^V RdUV]
U\p n[_^_]YY ]VbcQ5 ^_ _c]VcY] ^Q Sbp[YZ b\dhQZ5 hc_ S^dcaY `_U`a_TaQ]]l `VaV6
]V^^lV 4:5 4; Y c7 `7 _R_X^QhQoc ^V QaTd]V^cl [_]Q^U^_Z bca_[Y b[aY`cQ5 Q X^QhV^Yp
`QaQ]Vca_S5 b [_c_al]Y Rl\Q SlXSQ^Q `_U`a_TaQ]]QD 43 b__cSVcbcSdVc Yf [_\YhVbcSd7

>Q`_]^Y] 1b]725?7;7:ݷ hc_ bY]S_\ 4 b_faQ^pVc bS_Z _b_RlZ b]lb\ S^dcaY US_Z^lf
[QSlhV[5 ^_ cVapVc VT_ S^dcaY Q`_bca_e_S7

Hc_Rl YUcY UQ\miV5 ^dW^_ X^Qcm5 hc_ \oRlV [_]Q^Ul5 Sl`_\^pojYVbp S bYbcV]V5
_R\QUQoc bS_ZbcS_] XQSVaiQcmbp db`Vi^_ Y\Y ^Vdb`Vi^_7 5\p nc_T_ `a_TaQ]]l5 ^Q [Q6
[_] Rl pXl[V _^Y ^V Rl\Y ^Q`YbQ^l5 `aY XQSVaiV^YY b__RjQoc _`VaQgY_^^_Z bYbcV]V
bS_ݷ ]^V^YV _R db`Vi^_bcY bS_VZ aQR_cl S SYUV cQ[ ^QXlSQV]_T_ [_UQ XQSVaiV^YpD
e_a]Q\m^_ nc_c [_U `aVUbcQS\pVc b_R_Z hYb\_ _c 9 U_ ;>>5 `aYhݷ] ^_\m bhYcQVcbp
[_U_] db`VfQ5 SbV _bcQ\m^lV hYb\Q aQbb]QcaYSQocbp [Q[ ^Vdb`Vi^lV7 ;Q[ [_^[aVc^_
Sbݷ nc_ `a_Ybf_UYc5 ]l dX^QV] `_XWV5 bVZhQb U\p ^Qb SQWV^ bQ] eQ[c bdjVbcS_SQ^Yp
[_UQ XQSVaiV^Yp5 `_b[_\m[d S K?EB>5 \85<< \oR_V db\_SYV ‑ U\p SVcS\V^Yp Y\Y U\p
gY[\Q ‑ S UVZbcSYcV\m^_bcY `aVUbcQS\pVc b_R_Z Sl`_\^V^YV [_]Q^Ul5 Y db`Vi^_V Vݷ
XQSVaiV^YV aQbb]QcaYSQVcbp [Q[ \_TYhVb[Qp YbcY^Q5 Q ^Vdb`Vi^_V ‑ [Q[ \_Wm7

HQjV SbVT_ U\p nc_T_ Yb`_\mXdVcbp Sbca_V^^Qp S Y^cVa`aVcQc_a K?EB>5 \85<< [_6
]Q^UQ D5CD5 d]VojQp `a_SVapcm aQX^__RaQX^lV `aVU`_\_WV^Yp7 6b\Y `aVU`_\_WV^YV
SVa^_5 [_]Q^UQ XQSVaiYcbp b ^d\VSl] 1db`Vi^l]2 [_U_] S_XSaQcQ5 S `a_cYS^_] b\d6
hQV ‑ b VUY^Yh^l] 1^Vdb`Vi^l]27 BY^_^Y]_] [_]Q^Ul D5CD b\dWYc bY]S_\ _c[alSQ6
ojVZ [SQUaQc^_Z b[_R[Y5 `aYhݷ] bQ]Q [_]Q^UQ S nc_] b\dhQV S_b`aY^Y]QVc bY]S_\
XQ[alSQojVZ [SQUaQc^_Z b[_R[Y S [QhVbcSV bS_VT_ `QaQ]VcaQ 1[Q[ X^Q[ _[_^hQ^Yp Sl6
aQWV^Yp25 hc_ `_XS_\pVc ^QT\pU^_ XQ`YblSQcm `a_SVapV]_V SlaQWV^YV5 XQ[\ohQp VT_
S [SQUaQc^lV b[_R[Y7 @aYSVUݷ] ^Vb[_\m[_ `aY]Va_S7
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;_^Vh^_5 S a_\Y db\_SYp ]_WVc Slbcd`Qcm ^V c_\m[_ D5CD5 ^_ Y \oRQp UadTQp [_]Q^UQ7
>Q`aY]VaC

96 =;49B >5Gh49BD D85>
538? 2M9B53D?BI 3B51D542

5<C5
538? 2O19<54 D? =1;5 >5G 49B53D?BI2

69

;a_]V SVcS\V^Yp5 pXl[ K?EB>5 \85<< `_UUVaWYSQVc Y R_\VV b\_W^lV [_^bcad[gYY5 S c_]
hYb\V gY[\l7 >Q`aY]Va5 b\VUdojYZ eaQT]V^c ^Q`VhQcQVc SbV hYb\Q _c : U_ :99C

RF:
G89<5 d 4R 6<5 :99 fD 4?

538? 4R
RF411 R 4 : 22

4?>5

E\QW_[ 6<55 `aY^Y]QV]lZ [_]Q^U_Z D5CD5 _RaQX_SQ^ _c b\_S <5CC ?B 5AE1< 1]V^miV \Y6
R_ aQS^_2D U\p _R_X^QhV^Yp db\_SYp _bca_Tݷ ]V^miVݷ Yb`_\mXdVcbp 6<D5 U\p ݷR_\miVݷ
Y R_\miVݷ \YR_ aQS^_ݷ ‑ b__cSVcbcSV^^_ 67D Y 6757

;_^bcad[gYp b_ b\_S_] G89<5 ‑ ^V VUY^bcSV^^lZ SQaYQ^c gY[\Q5 U_bcd`^lZ S
K?EB>5 \85<<D Sc_aQp [_^bcad[gYp gY[\Q bca_Ycbp b `_]_jmo b\_SQ 6?B5 `aY nc_] d[Q6
XlSQVcbp Y]p `VaV]V^^_Z5 [_c_aQp U_\W^Q `a_RVWQcm SbV X^QhV^Yp YX XQUQ^^_T_ b`Yb[Q
b\_S5 [\ohVS_V b\_S_ 9> Y bQ] b`Yb_[ b\_S5 XQ[Q^hYSQojYZbp c_h[_Z b XQ`pc_ZD cV\_
gY[\Q _RaQ]\pVcbp cV]Y WV b\_SQ]Y 4? Y 4?>57 CQ[5 b\VUdojYZ gY[\

6?B L 9> B54 ?B1>75 I5<<?G 7B55> 2<E5 9>497? F9?<5DD 4?
538? 4L

4?>5

^Q`VhQcQVc Q^T\YZb[YV ^QXSQ^Yp gSVc_S aQUdTY 1S bc_\RY[5 `_b[_\m[d [_]Q^UQ 538?5
XQSVaiQp aQR_cd5 `VaVS_UYc bca_[d27 GY[\ 6?B _b_RV^^_ dU_RV^ S b_hVcQ^YY b `_UbcQ6
^_S[_Z Y]ݷ^ eQZ\_S 1b]7 27@7;7:ݷ

9b`_\mX_SQcm Y^e_a]QgYo _R db`Vi^_bcY Sl`_\^V^Yp [_]Q^Ul ]_W^_ ^V c_\m[_
S [_^bcad[gYpf 96 Y G89<55 ^_ Y b `_]_jmo cQ[ ^QXlSQV]lf \_TYhVb[Yf bSpX_[ 66
Y LL5 b__cSVcbcSdojYf \_TYhVb[Y] _`VaQgYp] ݷYݷ Y 7ݷY\Yݷ ;Q[ _Rlh^_5 \_TYhVb[_Z
YbcY^V b__cSVcbcSdVc db`Vi^_V XQSVaiV^YV [_]Q^Ul5 Q \WY ‑ ^Vdb`Vi^_VD aQR_cQ bSp6
X_[ _b^_SQ^Q ^Q c_]5 hc_ `aY _`aVUV\ݷ^^lf X^QhV^Ypf `VaS_T_ _`VaQ^UQ [_^ko^[gYY Y
UYXko^[gYY _RjYZ aVXd\mcQc `_^pcV^ RVX SlhYb\V^Yp Sc_a_T_ _`VaQ^UQC Vb\Y `VaSlZ
_`VaQ^U [_^ko^[gYY _[QXQ\bp \_W^l]5 c_ aVXd\mcQc 1\_Wm2 dWV YXSVbcV^5 ]_W^_ UQ\m6
iV ^YhVT_ ^V UV\Qcm5 Y c_h^_ cQ[ WV ]_W^_ ^YhVT_ ^V UV\Qcm5 Vb\Y YbcY^^l] _[QXQ\bp
`VaSlZ _`VaQ^U UYXko^[gYY7 @_`a_bcd T_S_ap5 [_]Q^U^Qp bca_[Q

3=4: 66 3=4;



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa ::@

XQbcQSYc Y^cVa`aVcQc_a Sl`_\^Ycm b^QhQ\Q [_]Q^Ud 3=4:D Q [_]Q^UQ 3=4; RdUVc Sl6
`_\^V^Q c_\m[_ S b\dhQV5 Vb\Y 3=4: XQSVaiY\Qbm db`Vi^_7 >Q_R_a_c5 [_]Q^U^Qp bca_[Q

3=4: LL 3=4;

`_UaQXd]VSQVc XQ`db[ 3=4; S b\dhQV ^Vdb`Vi^_T_ XQSVaiV^Yp 3=4:7
@aY_aYcVc \_TYhVb[Yf bSpX_[ ]VWUd b_R_Z ‑ caQUYgY_^^lZ 1c_ Vbcm ݷYݷ `aY_aY6

cVc^VV5 hV] 27ݷY\Yݷ 3 c_ WV SaV]p `aY_aYcVc _`VaQgYZ ݷSVZVa^_]ݷ Y `VaV^Q`aQS\V^YZ
SS_UQ6SlS_UQ SliV5 hV] `aY_aYcVc \_TYhVb[Yf bSpX_[D cQ[5 [_]Q^UQ

3=4: 66 3=4; L 3=4<

`aVUbcQS\pVc b_R_Z bSpX[d ]VWUd [_]Q^U_Z 3=4: Y [_^SVZVa_] 3=4; L 3=4< [Q[ gV6
\l]7 8^QhV^YV ݷYbcY^^_bcYݷ [_^SVZVaQ _`aVUV\pVcbp db`Vi^_bcmo Y\Y ^Vdb`Vi^_bcmo
Sl`_\^V^Yp `_b\VU^VZ YX b_bcQS\pojYf VT_ [_]Q^U7 ?hVaݷU^_bcm `aY]V^V^Yp _`VaQ6
gYZ5 [Q[ _Rlh^_5 ]_W^_ YX]V^Ycm Yb`_\mX_SQ^YV] [adT\lf b[_R_[5 ^Q`aY]VaC

13=4: 66 3=4;2 L 3=4<

3 nc_] `aY]VaV bcQ^UQac^lZ SlS_U [_]Q^U 3=4: Y 3=4; 1Vb\Y5 [_^Vh^_5 _^Q S__RjV
RdUVc Sl`_\^pcmbp2 RdUVc ^Q`aQS\V^ ^Q bcQ^UQac^lZ SS_U 3=4<7

3bV `VaVhYb\V^^lV XUVbm S_X]_W^_bcY U_bcd`^l ^V c_\m[_ S b[aY`cQf5 ^_ Y S _Rlh6
^_] bVQ^bV aQR_cl5 c_ Vbcm ]l ]_WV] SSVbcY5 ^Q`aY]Va5 [_^bcad[gYo gY[\Q [Q[ _Rlh6
^do [_]Q^Ud5 Y gY[\ RdUVc ^V]VU\V^^_ Sl`_\^V^D nc_ ^V bc_\m dU_R^_5 ^_ ]_WVc `aYT_6
UYcmbp7 PXl[ K?EB>5 \85<< b_UVaWYc ]Qbbd UadTYf S_X]_W^_bcVZ5 [_c_alV ]l aQbb]Qc6
aYSQcm ^V RdUV]7 8Q R_\VV `_Ua_R^_Z Y^e_a]QgYVZ _ `a_TaQ]]Ya_SQ^YY ^Q nc_] pXl[V
b\VUdVc _RaQcYcmbp [ b`VgYQ\m^_Z \YcVaQcdaV 1^Q`aY]Va5 d:f27

:7;7:?7 @VaV]V^^lV _[adWV^Yp

3l`_\^pojYVbp S ?B ^>9H `a_TaQ]]l Y]Voc S_X]_W^_bcm `_\dhQcm
^V[_c_ado 1_Rlh^_ bSpXQ^^do b T\_RQ\m^l]Y ^Qbca_Z[Q]Y2 Y^e_a]QgYo YX
cQ[ ^QXlSQV]lf `VaV]V^^lf _[adWV^Yp 7 ?[adWV^YV eQ[cYhVb[Y `aVU6
bcQS\pVc b_R_Z ]^_WVbcS_ cV[bc_Slf bca_[ SYUQ _J[F_JU^N5 TUV _J[ ‑ Y]p
`VaV]V^^_Z5 Q _JU^N ‑ Vݷ X^QhV^YV7

>Q bQ]_] UV\V _[adWV^YV bS_ݷ d [QWU_Z XQ`djV^^_Z `a_TaQ]]l5 cQ[ ^QXlSQV6
]_T_ `a_gVbbQ7 @a_gVbb Y]VVc S_X]_W^_bcm YX]V^Ycm bS_ݷ _[adWV^YVC U_RQSYcm ^_6
SlV `VaV]V^^lV5 dUQ\Ycm dWV Y]VojYVbp Y\Y YX]V^Ycm Yf X^QhV^Yp7 ;_TUQ _UY^ `a_6
gVbb XQ`db[QVc UadT_Z `a_gVbb5 c_ `_a_WUݷ^^lZ `a_gVbb _Rlh^_ ^Qb\VUdVc _[adWV^YV
`a_gVbbQ6a_UYcV\p7

?U^_Z YX ^QYR_\VV SQW^lf ]_W^_ bhYcQcm `VaV]V^^do b Y]V^V] YJ]Q7
NcQ `VaV]V^^Qp b_UVaWYc b`Yb_[ [QcQ\_T_S5 S [_c_alf b\VUdVc Yb[Qcm Yb6
`_\^pV]lZ eQZ\5 Vb\Y `_\mX_SQcV\m UQ\ [_]Q^Ud5 ^V d[QXQS [QcQ\_T;?7 Bc_Yc
cQ[WV d`_]p^dcm `VaV]V^^do QXVN5 b_UVaWQjdo `dcm [ U_]Qi^V]d [QcQ\_Td
`_\mX_SQcV\pD `VaV]V^^do UJWP5 `_ [_c_a_Z ]^_T_pXlh^lV `aY\_WV^Yp _`aV6
UV\poc5 ^Q [Q[_] pXl[V b\VUdVc SlUQSQcm b__RjV^YpD `VaV]V^^do NMR]X[5 S
[_c_ado ]_W^_ XQ^VbcY Y]p `aVU`_hYcQV]_T_ aVUQ[c_aQ cV[bc_S7 AQXd]VVcbp5

;?B]7 aQbbdWUV^YV ^Q bca7 ::;7
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b`Yb_[ `VaV]V^^lf _[adWV^Yp ncY] ^V YbhVa`lSQVcbp7 3Vbm ^QR_a Y]VojYf6
bp S SQiV] _[adWV^YY `VaV]V^^lf ]_W^_ dSYUVcm5 UQS [_]Q^Ud 5H@?BD RVX
`QaQ]Vca_S7

9^cVa`aVcQc_a [_]Q^U^_Z bca_[Y `aVU_bcQS\pVc S_X]_W^_bcY `_ d`aQS6
\V^Yo `VaV]V^^l]Y _[adWV^Yp7 3_6`VaSlf5 `aY bcQacV Y^cVa`aVcQc_a [_`Y6
adVc Sbݷ _[adWV^YV S bS_Y b_RbcSV^^lV `VaV]V^^lV 1XQ]VcY]5 hc_ S^dcaV^^YV
`VaV]V^^lV Y^cVa`aVcQc_aQ _aTQ^YX_SQ^l cQ[ WV5 [Q[ `VaV]V^^lV _[adWV6
^Yp5 Q Y]V^^_ ‑ S SYUV ^QR_aQ bca_[ SYUQ _J[F_JU^N25 cQ[ hc_ [ ^Y] ]_W^_
_RaQcYcmbpC

1FCDI8?CDCN4 538? 4YJ]Q
8ECB8<?31<829>C829>C8ECB829>
1FCDI8?CDCN4 538? 4QXVN
88?=58CDE48C;99<<;=
1FCDI8?CDCN4 538? 4UJWP
BEh[^7TXRA6[

;a_]V c_T_5 Y^cVa`aVcQc_a `aVU_bcQS\pVc S_X]_W^_bcm [_`Ya_SQcm X^QhV^Yp
`VaV]V^^lf _RaQc^_ S _[adWV^YV b `_]_jmo [_]Q^Ul 5H@?BDC

YJ]QF4YJ]QC8C29>C8ECB8C29>
5H@?BD YJ]Q

Y\Y `a_bc_

5H@?BD YJ]QF4YJ]QC8C29>C8ECB8C29>

BQ]Y `_ bVRV `aYbSQYSQ^Yp S^dcaV^^Yf `VaV]V^^lf5 `_U_R^lV cV]5 hc_ ]l
Yb`_\mX_SQ\Y S [_]Q^U^lf eQZ\Qf S `aVUlUdjV] `QaQTaQeV5 ^Q _[adWV^YV
^Y[Q[ ^V S\Ypoc7

@VaV]V^^do ]_W^_ \Y[SYUYa_SQcm b `_]_jmo [_]Q^Ul E>C5D5 `aY nc_]
_^Q `a_`QUݷc Y YX ]^_WVbcSQ S^dcaV^^Yf `VaV]V^^lf5 Y YX _[adWV^YpC

E>C5D Vb_J[

=_UYeY[QgYp _[adWV^Yp S\YpVc ^Q Sl`_\^V^YV SbVf [_]Q^U5 [_c_alV ]l
UQV] Y^cVa`aVcQc_ad5 `_b[_\m[d XQ`db[QV]lV Y^cVa`aVcQc_a_] `a_gVbbl ^Q6
b\VUdoc dWV ]_UYeYgYa_SQ^^lZ ^QR_a `VaV]V^^lf _[adWV^Yp7 ;a_]V c_T_5
`aY ^V_Rf_UY]_bcY ]_W^_ _cUV\m^_ SXpcdo [_]Q^Ud XQ`dbcYcm b ]_UYeYgY6
a_SQ^^l] c_\m[_ U\p ^Vݷ _[adWV^YV]7 Nc_ UV\QVcbp `aY]Va^_ cQ[C

_J[FF1<E5 3?==1>4

CQ[5 b]V^Ycm Y^e_a]QgYo _ `_\mX_SQcV\V5 S[\ohQp Yb`_\mXdV]lZ [_]Q^U6
^lZ Y^cVa`aVcQc_a5 ]_W^_ b `_]_jmo [_]Q^Ul 386>5 [_c_aQp ]_WVc Rlcm
aVQ\YX_SQ^Q `_6aQX^_]dC S _U^Yf bYbcV]Qf _^Q XQUQݷc `_\mX_SQcV\o apU S_6
`a_b_S5 Q S UadTYf ‑ `aVU\QTQVc [ aVUQ[cYa_SQ^Yo _`aVUV\ݷ^^lZ cV[bc5 YX
[_c_a_T_ XQcV] YXS\V[QVc ^dW^lV X^QhV^Yp7 5\p aVUQ[cYa_SQ^Yp cV[bcQ `_
d]_\hQ^Yo XQ`db[QVcbp aVUQ[c_a cV[bc_S F95 hc_ ^V U\p SbVf `_\mX_SQcV\VZ
dU_R^_7 3lZcY YX `_\_WV^Yp ]_W^_5 ^Q`aY]Va5 cQ[C
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NMR]X[F:?5 386>

3 nc_] b\dhQV RdUVc XQ`djV^ aVUQ[c_a :?57

:7;7:@7 @a_c_[_\Ya_SQ^YV bVQ^bQ aQR_cl

@aY Sl`_\^V^YY XQUQ^YZ `aQ[cY[d]Q hQbc_ caVRdVcbp `aVUbcQSYcm `a_c_6
[_\ bVQ^bQ aQR_cl b `a_TaQ]]_Z5 c7 V7 cV[bc5 S[\ohQojYZ [Q[ Y^e_a]QgYo5
SS_UY]do `_\mX_SQcV\V]5 cQ[ Y Y^e_a]QgYo5 SlUQSQV]do `a_TaQ]]_Z7 Nc_
\VT[_ bUV\Qcm b `_]_jmo [_]Q^Ul C3B9@D7 Hc_Rl ^QhQcm `a_c_[_\Ya_SQ^YV5
XQ`dbcYcV [_]Q^Ud C3B9@D b _U^Y] `QaQ]Vca_]5 XQUQojY] Y]p eQZ\Q `a_6
c_[_\Q7 5\p _[_^hQ^Yp `a_c_[_\Ya_SQ^Yp ^QW]YcV LDB<6M Vg^_]ݷ1 eQZ\Q27ݷ
>Q`aY]VaC
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:7;7:A7 4aQeYhVb[Qp `_UbYbcV]Q S ?B ^>9H

?RjYV bSVUV^Yp

3 _c\YhYV _c ^V[_c_alf UadTYf bYbcV]5 ?B ^>9H bQ]Q `_ bVRV ^V S[\ohQVc
^Y[Q[Yf baVUbcS `_UUVaW[Y TaQeYhVb[_T_ Y^cVaeVZbQ7 5\p aQR_cl S TaQeY6
hVb[_] aVWY]V S ?B ^>9H Yb`_\mXdVcbp `a_TaQ]]^lZ [_]`\V[b `_U _RjY]
^QXSQ^YV] a `9>4?G \ICD5=5 [_c_alZ b_bc_Yc YX _Rlh^lf `_\mX_SQcV\mb[Yf
`a_TaQ]] Y ^V pS\pVcbp5 S__RjV T_S_ap5 hQbcmo _`VaQgY_^^_Z bYbcV]l7

9^_TUQ ]_W^_ SbcaVcYcm S \YcVaQcdaV Y aQXT_S_aQf ^QY]V^_SQ^YV 7ݷa`9>4?GCݷ
CQ[_V ^QY]V^_SQ^YV pS\pVcbp [QcVT_aYhVb[Y ^V`aQSY\m^l]5 hc_ b_XUQcV\Y bYbcV]l
a `9>4?G ^Qbc_ZhYS_ `_Uhݷa[YSQoc7 B\_S_ ݷG9>4?Gݷ 1_[^_2 S ^QY]V^_SQ^YY nc_Z
bYbcV]l U_\W^_ bc_pcm S VUY^bcSV^^_] hYb\V7

GV^caQ\m^do a_\m S aQR_cV a `9>4?G \ICD5= YTaQVc `a_TaQ]]Q5 _cSV6
hQojQp XQ _c_RaQWV^YV TaQeYhVb[_Z Y^e_a]QgYY ^Q UYb`\VV `_\mX_SQcV6
\p7 NcQ `a_TaQ]]Q ^QXlSQVcbp a6bVaSVa_] 7 3bV `aY\_WV^Yp5 Yb`_\mXdojYV



:;9 @aVUSQaYcV\m^lV bSVUV^Yp

TaQeY[d5 _RaQjQocbp [ a6bVaSVad b XQ`a_bQ]Y ^Q SlS_U c_T_ Y\Y Y^_T_ YX_R6
aQWV^YpD cQ[Y] _RaQX_]5 a6bVaSVa `aVU_bcQS\pVc `aY\_WV^Yp] db\dTd 1bVa6
SYb2 _c_RaQWV^Yp TaQeYhVb[_Z Y^e_a]QgYY5 _c[dUQ Y `a_Ybf_UYc ^QXSQ^YV
7ݷa6bVaSVaݷ @a_TaQ]]l5 _RaQjQojYVbp [ a6bVaSVad 1c_ Vbcm SbV `a_TaQ]]l5
aQR_cQojYV S ?B ^>9H Y Yb`_\mXdojYV TaQeY[d25 ^QXlSQocbp b__cSVcbcSV^6
^_ a6[\YV^cQ]Y7

?cUV\m^_T_ d`_]Y^Q^Yp XQb\dWYSQoc a6[\YV^cl b`VgYQ\m^_T_ cY`Q5 ^Q6
XlSQV]lV _[_^^l]Y ]V^VUWVaQ]Y7 ?[_^^lZ ]V^VUWVa _cSVhQVc XQ _RaQ]\V6
^YV `_pS\pojYfbp ^Q n[aQ^V _[_^ ‑ _caYb_SlSQVc aQ][Y Y XQT_\_S[Y _[_^5
`_XS_\pVc `VaV]VjQcm _[^Q `_ n[aQ^d Y ]V^pcm Yf aQX]Val7 1Sc_aQ] Uad6
TYf TaQeYhVb[Yf `a_TaQ]]5 [Q[ b\VUbcSYV5 ^V ^dW^_ Ud]Qcm _ UV[_aV _[^QD
_Rlh^_ a6`aY\_WV^YV _cSVhQVc c_\m[_ XQ _caYb_S[d `ap]_dT_\m^_Z _R\QbcY
n[aQ^Q5 ^V Y]VojVZ ^Y aQ][Y5 ^Y XQT_\_S[Q5 ^Y `a_hYf bcQ^UQac^lf n\V]V^6
c_S UV[_aQ _[^Q7 B UadT_Z bc_a_^l5 Y `_\mX_SQcV\m S nc_Z bYcdQgYY ]_WVc
SlRaQcm YX ^Vb[_\m[Yf _[_^^lf ]V^VUWVa_S c_c5 [_c_alZ \dhiV _cSVhQVc
VT_ Y^UYSYUdQ\m^l] b[\_^^_bcp] Y `_caVR^_bcp]7

1Sc_a S bS_V SaV]p \oRY\ UV]_^bcaYa_SQcm ݷ[V`_bSpjV^^l^ݷ `a_bcV^m[YZ e_[db5
b_bc_pSiYZ S XQ]V^V Q^ݷ \Vcdݷ _[_^^_T_ ]V^VUWVaQ b Qb[VcYh^_ SlT\pUpjVT_ 6FG=; ^Q
6FG=B>5 S ]V\mhQZiYf `_Ua_R^_bcpf [_`YadojYZ S^Vi^YZ SYU V\ `9>4?GC6B>7 ?b_6
RV^^_ `_hV]d6c_ S`VhQc\pVc XaYcV\VZ c_c eQ[c5 hc_ _c[alclV `aY\_WV^Yp `aY nc_]
^Y[dUQ ^V UVSQocbp7

?U^_Z YX bQ]lf `_`d\pa^lf a6[\YV^cb[Yf `a_TaQ]] ]_W^_ bhYcQcm
HD5B= ‑ n]d\pc_a Q\eQSYc^_6gYea_S_T_ UYb`\Vp U\p a `9>4?G7 3 aQR_cV
]_WVc Rlcm dU_R^_ XQSVbcY _U^_SaV]V^^_ ^Vb[_\m[_ n[XV]`\pa_S `a_gVbbQ
HD5B=5 [QWUlZ YX [_c_alf `_a_WUQVc bS_ݷ _[^_5 TUV XQ`db[QVc [_`Yo Y^cVa6
`aVcQc_aQ [_]Q^U^_Z bca_[Y7 3 _U^_] _[^V ]l ]_WV] XQ`db[Qcm aVUQ[c_a
cV[bc_S5 S UadT_] ‑ Sl`_\^pcm caQ^b\pgYo Y _c\QU[d5 S caVcmV] ‑ XQ`db6
[Qcm cVbc_SlV `a_TaQ]]l Y c7 U7

8Q`db[ a `9>4?G Y SlR_a _[_^^_T_ ]V^VUWVaQ

3 XQSYbY]_bcY _c [_^eYTdaQgYY [_^[aVc^_Z ]QiY^l bYbcV]Q a `9>4?G
]_WVc _[QXQcmbp dWV XQ`djV^Q5 \YR_ SQ] RdUVc ^dW^_ XQ`dbcYcm Vݷ bQ]_bc_6
pcV\m^_7 ?Rlh^_ nc_ UV\QVcbp b `_]_jmo [_]Q^Ul CD1BDH5 [_c_aQp5 S bS_o
_hVaVUm5 XQ`db[QVc `a_TaQ]]d H9>9D7

3_X]_W^_5 S SQiVZ \_[Q\m^_Z bVcY `aYbdcbcSdVc ]QiY^Q5 Sl`_\^pojQp a_\m bVa6
SVaQ `aY\_WV^YZ ^Q _b^_SV H4=D [ cQ[_Z ]QiY^V ]_W^_ `_U[\ohYcmbp b `_]_jmo
icQc^lf baVUbcS a `9>4?G cQ[Y] _RaQX_]5 hc_ SbV SQiY `a_TaQ]]l RdUdc Sl`_\^pcm6
bp ^Q nc_Z 1dUQ\ݷ^^_Z2 ]QiY^V5 Q ^Q SQiV] \_[Q\m^_] aQR_hV] ]VbcV RdUVc `a_Ybf_6
UYcm c_\m[_ _c_RaQWV^YV Yf TaQeYhVb[Yf _[_^5 c7 V7 SQi [_]`mocVa RdUVc YTaQcm a_\m
a6cVa]Y^Q\Q7 Hc_Rl `a_SVaYcm5 Vbcm \Y S SQiVZ bVcY H4=6bVaSVaQ5 `_`a_RdZcV UQcm
[_]Q^Ud aݷ 62B?1431CD7ݷ 6b\Y H4=6bVaSVa S SQiVZ bVcY UVZbcSYcV\m^_ Vbcm5 `_b\V
`VaV[\ohV^Yp S TaQeYhVb[YZ aVWY] Sl dSYUYcV `aYT\QiV^YV [ SS_Ud Y]V^Y Y `Qa_6
\p U\p Sf_UQ ^Q nc_c bVaSVa7 6b\Y H4=6bVaSVa_S S bVcY R_\miV _U^_T_5 b^QhQ\Q SQ]
`_[QWdc Yf b`Yb_[ b `aVU\_WV^YV] SlRaQcm5 db\dTQ]Y [Q[_T_ YX ^Yf Sl WV\QVcV S_b6



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa :;:

`_\mX_SQcmbp7 6b\Y S cVhV^YV :>‑;9 bV[d^U `_b\V `VaVf_UQ S TaQeYhVb[YZ aVWY] ^YhVT_
`_U_R^_T_ ^V `a_YX_i\_ ‑ b[_aVV SbVT_5 H4=6bVaSVa S SQiVZ bVcY _cbdcbcSdVc7

;_]Q^UQ CD1BDH S]VbcV b a6bVaSVa_] XQ`dbcYc U\p SQb c_c Y\Y Y^_Z _[_^6
^lZ ]V^VUWVa7 3 ^V[_c_alf bYbcV]Qf _[_^^lZ ]V^VUWVa ]_W^_ SlRaQcm
YX ]V^o5 `_pS\pojVT_bp baQXd `_b\V XQ`db[Q a `9>4?G5 S UadTYf bYbcV]Qf
SlR_a [_^[aVc^_T_ _[_^^_T_ ]V^VUWVaQ _`aVUV\pVcbp [_^eYTdaQgYVZ7

6b\Y [_^eYTdaQgYp bVQ^bQ5 XQ`db[QV]_T_ [_]Q^U_Z CD1BDH5 SQb ^V S`_\^V
dbcaQYSQVc5 Sl ]_WVcV ^Qbca_Ycm Vݷ `_ bS_V]d S[dbd5 b_XUQS S U_]Qi^VZ UY6
aV[c_aYY eQZ\ b Y]V^V] 7H9>9DB3 1\YR_ _caVUQ[cYa_SQS VT_5 Vb\Y _^ dWV
Vbcm27 ?RaQcYcV S^Y]Q^YV ^Q c_h[d `VaVU Y]V^V] eQZ\Q5 _^Q SQW^Q7 @_ bd6
cY 7H9>9DB3 `aVUbcQS\pVc b_R_Z [_]Q^U^lZ eQZ\5 YX [_c_a_T_ XQ`db[Qoc6
bp `aY[\QU^lV `a_TaQ]]l5 S[\ohQp Y bQ] _[_^^lZ ]V^VUWVa7 @a_TaQ]]Q
H9>9D XQ`db[QVc a6bVaSVa5 Q XQcV]5 b__cSVcbcSdojY] _RaQX_] dbcQ^_SYS `V6
aV]V^^lV _[adWV^Yp5 ^QhY^QVc Sl`_\^V^YV [_]Q^U YX 7H9>9DB37 8QSVaiV^YV
Sl`_\^V^Yp 7H9>9DB3 _X^QhQVc [_^Vg aQR_cl b a `9>4?G7 @a_bcVZiYZ `aY6
]Va 7H9>9DB3 ]_WVc SlT\pUVcm `aY]Va^_ cQ[C

HD5B= 6
DG=

3 nc_] b\dhQV b^QhQ\Q RdUVc XQ`djV^ HD5B= 1VT_ ]l XQ`db[QV] ^Q Sbp[YZ
b\dhQZ5 hc_Rl ]_W^_ Rl\_ aQR_cQcm5 UQWV Vb\Y _[_^^lZ ]V^VUWVa Y]VVc
^VdU_R^do [_^eYTdaQgYo25 `_b\V hVT_ ‑ _[_^^lZ ]V^VUWVa DG=7 ?RaQcYcV
S^Y]Q^YV5 hc_ HD5B= XQ`db[QVcbp S e_^_S_] aVWY]V 1U\p nc_T_ S [_^gV `VaS_Z
bca_[Y `_bcQS\V^ X^Q[ 627 Nc_ bUV\Q^_5 hc_Rl ^V _WYUQcm VT_ XQSVaiV^Yp U\p
XQ`db[Q DG=7

6b\Y TaQeYhVb[Qp _R_\_h[Q XQ`db[QVcbp QSc_]QcYhVb[Y `aY XQTadX[V bYbcV]l5 Q Sl
Sf_UYcV S bYbcV]d5 SS_Up bS_ݷ Y]p Y `Qa_\m S TaQeYhVb[_Z e_a]V SS_UQ 1ncd e_a]d
SS_UQ SQ] ^QaYb_SQ\ cQ[ ^QXlSQV]lZ ]V^VUWVa UYb`\Vp25 c_ U\p ^Qbca_Z[Y bVQ^bQ
aQR_cl S]Vbc_ 7H9>9DB3 SQ] `_caVRdVcbp eQZ\ 7HC5CC9?>7 @_ bdcY _^ dbca_V^ cQ[
WV5 [Q[ 7H9>9DB35 c_ Vbcm [_]Q^Ul YX ^VT_ Sl`_\^pocbp `_b\V XQ`db[Q SQiVT_ bVQ^bQ
aQR_clD b\VUdVc c_\m[_ dhYclSQcm5 hc_ [_]Q^Ud CD1BDH Sl UQݷcV YX bdjVbcSdojVT_ bV6
Q^bQ aQR_cl 1`dbcm Y ^V TaQeYhVb[_T_25 TUV dWV ^Qbca_V^l `VaV]V^^lV _[adWV^Yp5
S\YpojYV ^Q aQR_cd ]^_TYf `a_TaQ]]D `aY Sf_UV S bYbcV]d hVaVX ]V^VUWVa UYb`\Vp
^Qbca_Z[Q _[adWV^Yp S aQR_hV] bVQ^bV S_X\QTQVcbp [Q[ aQX ^Q eQZ\ 7HC5CC9?>7 HQbc_
aV[_]V^Udoc [_]Q^Ul XQ`db[Q `a_TaQ]]5 _RaQXdojYf SQi aQR_hYZ bVQ^b5 ^Q`YbQcm S
eQZ\V 7H9>9DB35 Q eQZ\ 7HC5CC9?> `_bca_Ycm YX USdf [_]Q^UC Sl`_\^V^Yp bcQ^UQac6
^_T_ b[aY`cQ5 _`YblSQojVT_ SQiV aQR_hVV _[adWV^YV 17@B?69<52 Y XQ`db[Q 7H9>9DB37
B_UVaWY]_V 7HC5CC9?> `_\dhQVcbp S_c cQ[Y]C

7 N87@B?69<5
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3 nc_] b\dhQV Vbcm f_a_iYZ iQ^b5 hc_ Sl `_\dhYcV b_SVaiV^^_ _UY^Q[_Sdo aQR_hdo
baVUd [Q[ `aY XQ`db[V a `9>4?G hVaVX CD1BDH5 cQ[ Y `aY Sf_UV hVaVX UYb`\VZ^lZ
]V^VUWVa7



:;; @aVUSQaYcV\m^lV bSVUV^Yp

3bV bdjVbcSdojYV S ^QiV SaV]p _[_^^lV ]V^VUWVal ]_W^_ `_UV\Ycm ^Q
cV5 [_c_alV `lcQocbp [a_]V Sl`_\^V^Yp bS_Yf _b^_S^lf ed^[gYZ 1d`aQS6
\V^Yp _[^Q]Y2 Vjݷ Y aVQ\YX_SlSQcm ]VcQe_ad aQR_hVT_ bc_\Q 1Q^T\7
45C;D?@ =5D1@8?B25 Y cV5 [_c_alV nc_T_ ^V UV\Qoc7 AQX^YgQ ]VWUd ^Y]Y _Ta_]6
^QD `VaSlV _Rlh^_ UQWV ^QXlSQoc Y^QhV ‑ _[adWV^Yp]Y aQR_hVT_ bc_\Q
145C;D?@ 5>F9B?>=5>D5 MN 27 ; Yf hYb\d _c^_bpcbp P>?=55 TMN5 H6355 VJ]N5
L9>>1=?>5 ^>9DID ݷRlh^lV_ݷ _[_^^lV ]V^VUWVal `aVUbcQS\V^l cQ[Y]Y `a_6
TaQ]]Q]Y5 [Q[ R35`V5 O<EH2?H5 `9>4?G V1;5B5 K<13;K?H5 dWV d`_]Y^QSiYZ6
bp DG=5 Q cQ[WV =G=5 6FG=5 J6D5B\D5@ Y ]^_TYV UadTYV7

Bca_T_ T_S_ap5 ^V SbV MN S `aY^gY`V pS\pocbp _[_^^l]Y ]V^VUWVaQ]Y ‑ ^V[_6
c_alV YX ^Yf S[\ohQoc S bVRp bS_Z b_RbcSV^^lZ _[_^^lZ ]V^VUWVa [Q[ _cUV\m^do
`a_TaQ]]d5 ^Q`aY]Va5 U\p H635 cQ[_Z `a_TaQ]]_Z Slbcd`QVc H6G=5 Q S b_bcQSV P>?=5
_[_^^lZ ]V^VUWVa ]_W^_ UQWV `_]V^pcm7 3`a_hV]5 _Rlh^_ _[_^^lZ ]V^VUWVa5 Sf_6
UpjYZ S b_bcQS MN5 ^V aQbbhYcQ^ ^Q aQR_cd _cUV\m^_ _c bS_VT_ MN7

9bc_aYp VcQe_al[ݷ aQR_hVT_ bc_\Qݷ U_S_\m^_ bS_V_RaQX^Q7 BhYcQVcbp5
hc_ `aYUd]Q\Y Vݷ Vjݷ S :B@9 T_Ud S a5B?H YJ[L ‑ Ybb\VU_SQcV\mb[_] gV^6
caV [_]`Q^YY a5B?HD S [QhVbcSV QSc_aQ ^QXlSQoc 1\Q^Q ;np 1J<1> T1I27
@VaSlZ n[b`VaY]V^cQ\m^lZ [_]`mocVa b TaQeYhVb[Y] Y^cVaeVZb_] ‑ a5B?H
J<D? ‑ `_pSY\bp S :B@< T_Ud7 B\VUdVc `_^Y]Qcm5 hc_ S cV SaV]V^Q [_]`mo6
cVal Sbݷ Vjݷ Rl\Yݷ R_\miY]Y5ݷ U_ bcaV]YcV\m^_T_ `VaVf_UQ [ hVcSݷac_]d
`_[_\V^Yo N3= _bcQSQ\_bm `_hcY UVbpcm \VcD U\p aQR_cl b [_]`mocVaQ6
]Y Q[cYS^_ Yb`_\mX_SQ\Ybm `Vae_[Qacl5 Yf c_\m[_6c_\m[_ ^QhY^Q\Y cVb^Ycm
Q\eQSYc^_6gYea_SlV cVa]Y^Q\l5 Q TaQeYhVb[YZ ]_^Yc_a5 UQ Vjݷ _b^Qj6^ݷ
^lZ ]Q^Y`d\pc_a_] ݷlim[ݷ 1bc_\m f_a_i_ X^Q[_]l] ^Q] bVZhQb2 S_b`aY6
^Y]Q\bp `a_eVbbY_^Q\Q]Y [Q[ n[X_cY[Q7 ;_^Vh^lf `_\mX_SQcV\VZ S b_SaV6
]V^^_] `_^Y]Q^YY c_TUQ `a_bc_ ^V Rl\_5 U\p iYa_[_Z `dR\Y[Y ݷn[X_cY[_Zݷ
Rl\ S__RjV \oR_Z [_]`mocVa7

@VaSQp aVQ\YXQgYp _aQR_hVTݷ bc_\Qݷ U\p [_]`mocVaQ5 U_bcd`^_T_ ]Qbb_6
S_]d `_caVRYcV\o5 `_pSY\Qbm \Yim b`dbcp UVbpcY\VcYV ‑ S :BA< T_Ud ‑ ^Q
[_]`mocVaV L?==?4?B5 ?=5 `aYhݷ] cQ] TaQeYhVb[YZ Y^cVaeVZb ^V Rl\ _b6
^_S^l]7 3 [QhVbcSV _b^_S^_T_ `_\mX_SQcV\mb[_T_ Y^cVaeVZbQ aQR_hYZݷ bc_\ݷ
XQUVZbcS_SQ\Y S :BA= T7 b_XUQcV\Y J@@<5 V139>D?C87 >V\mXp b[QXQcm5 hc_ nc_c
`_Uf_U baQXd bcQ\ `_`d\pa^l]D ^Q XQ`_\_^YSiYf al^_[ ݷRKV6b_S]VbcY]lfݷ
[_]`mocVaQf `VaSQp _R_\_h[Q b MN ‑ `9>4?GC :79 ‑ `_pSY\Qbm S :BA> T_Ud5
^_ _jdcY]_Z `_`d\pa^_bcY bYbcV]l nc_Z \Y^VZ[Y U_bcYT\Y \Yim S ^QhQ6
\V :BB96f7 ?^_ Y `_^pc^_C hc_Rl Sbݷ nc_ TaQeYhVb[_V f_XpZbcS_ `VaVbcQ\_
_cSaQcYcV\m^_ c_a]_XYcm5 [_]`mocVaQ] `aYi\_bm U\p ^QhQ\Q bcQcm U_bcQ6
c_h^_ Rlbcal]Y5 Q `_[Q b ncY] Sbݷ Rl\_ ^V b\Yi[_] XU_a_S_5 `dR\Y[Q db`V6
\Q `aYSl[^dcm [ aQR_cV S cV[bc_S_] aVWY]V 1f_cp Y ^V b [_]Q^U^_Z bca_6
[_Z ‑ [_]Q^U^Qp bca_[Q S V\6MX\ Rl\Q U\p bVamݷX^_Z aQR_cl b\Yi[_]
`aY]YcYS^Q27 DRVUYcm ]Qbb_S_T_ `_\mX_SQcV\p5 hc_ `9>4?GC ‑ nc_ Y]V^^_
c_5 hc_ `_\mX_SQcV\o ^dW^_5 ]Qa[Vc_YUl b]_T\Y _c^oUm ^V baQXd5 ^Vb]_cap
^Q `ap]_6cQ[Y cYcQ^YhVb[YV aV[\Q]^lV dbY\Yp7



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa :;<

; b_WQ\V^Yo5 S ^QiV SaV]p R_\miY^bcS_ `_\mX_SQcV\VZ S `aY^gY`V ^V
]_WVc bVRV `aVUbcQSYcm aQR_cd b [_]`mocVa_] [Q[6c_ Y^QhV5 ^VWV\Y S aQ]6
[Qf ]VcQe_al aQR_hVT_ bc_\QD ncY] _chQbcY _Rkpb^pVcbp c_c Vjݷ R_\VV `V6
hQ\m^lZ eQ[c5 hc_ `aQ[cYhVb[Y SbV `_`d\pa^lV UYbcaYRdcYSl U9>EH5 Vb\Y
Yf b`VgYQ\m^_ ^V U_aQRQclSQcm `_b\V dbcQ^_S[Y5 `_ d]_\hQ^Yo `aVU\QTQoc
`_\mX_SQcV\o c_c Y\Y Y^_Z SQaYQ^c M5C;D?@ N>F9B?>=5>DD _U^Y] YX _`aQSUQ6
^YZ nc_T_ ^QXlSQoc bcaV]\V^YV _R\VThYcm `_\mX_SQcV\p] ]YTaQgYo YX ]YaQ
`9>4?GC7

>YhVT_ f_a_iVT_ YX nc_T_5 aQXd]VVcbp5 ^V Slf_UYc7 >QhQcm b c_T_5 hc_ SbV
MN [Q[ _UY^ caVRdoc ]^_T_ aVbdab_S Y5 hc_ S`_\^V VbcVbcSV^^_ U\p `a_TaQ]]
nc_T_ [\QbbQ5 XQhQbcdo SVbm]Q _jdcY]_ 5ݷc_a]_Xpcݷ _b_RV^^_ ^Q ݷbcQalfݷ
[_]`mocVaQf7 =VWUd cV]5 TaQeYhVb[Qp _R_\_h[Q ‑ nc_ Sb`_]_TQcV\m^lZ
Y^bcad]V^c5 _RpXQ^^_bcm [_c_a_T_ ‑ _RVb`VhYcm `_\mX_SQcV\o S_X]_W^_bcm
XQ`db[Q `a_TaQ]]5 aViQojYf VT_5 `_\mX_SQcV\p5 XQUQhYD Y]V^^_ aQUY aQR_cl
ncYf `a_TaQ]]5 ^QXlSQV]lf `aY[\QU^l]Y5 Y bdjVbcSdVc Y bQ] [_]`mocVa5
Y _`VaQgY_^^Qp bYbcV]Q5 Y TaQeYhVb[Qp _R_\_h[QD bYcdQgYp5 S [_c_a_Z Sb`_6
]_TQcV\m^lV `a_TaQ]]l _cRYaQoc gV^^lV aVbdabl d `aY\_WV^YZ5 SlT\pUYc5
]pT[_ T_S_ap5 bcaQ^^_7

DhcYcV5 hc_5 Vb\Y Sl Sb6ݷcQ[Y U_`dbcYcV bcQac [Q[_T_6^YRdUm MN S bS_VZ
bYbcV]V5 _^_ b_hcݷc bS_Y] U_\T_] XQhV]6c_ b_XUQcm S SQiVZ U_]Qi^VZ UY6
aV[c_aYY gV\do `Qh[d `_UUYaV[c_aYZ b Y]V^Q]Y Sa_UV M5C;D?@5 M?G><?14C5
M?3E=5>DC5 VEC935 Y8?D?C Y `a_hVV S cQ[_] UdfV ‑ XQ]VcY]5 b_SVaiV^6
^_ `dbclf7 ;bcQcY5 Vb\Y cV`Vam [Y^dcm [Q[YV6^YRdUm eQZ\l S UYaV[c_aYo
M5C;D?@5 _^Y ^V]VU\V^^_ _c_RaQXpcbp S SYUV Y[_^_[ ^Q SQiV] _b^_S^_]
n[aQ^V 1S^V _[_^25 nc_ Y Vbcm5 b_RbcSV^^_ T_S_ap5 c_c bQ]lZ aQR_hYZݷ bc_\ݷ S
`_^Y]Q^YY MN5 aQR_cQojYf `_U ^>9H7 9 b[QWYcV b`QbYR_5 Vb\Y ncY UYaV[c_6
aYY RdUdc ^QXSQ^l `_6Q^T\YZb[Y5 Q ^V `_6adbb[Y5 UQ S U_SVaiV^YV b `a_RV\Q]Y
S Y]V^Qf 1QTQ5 S_c `ap]_ cQ[ ‑ AQR_hYZ Bc_\5 8QTadX[Y5 5_[d]V^cl25 YX6XQ hV6
T_ `_c_] RdUdc c_ Y UV\_ S_X^Y[Qcm ^V`_^pc^lV `a_R\V]l b `a_TaQ]]Q]Y5
[_c_alV cQ[_T_ ^V _WYUQoc5 Y cadU^_bcY `aY `_`lc[Qf b`aQSYcmbp b_ SbV]
ncY] YX [_]Q^U^_Z bca_[Y7

;Q[ dWV T_S_aY\_bm5 U\p `\_U_cS_a^_T_ YXdhV^Yp `a_TaQ]]Ya_SQ^Yp 1UQ
Y S__RjV U\p `_SliV^Yp b_RbcSV^^_Z neeV[cYS^_bcY `aY aQR_cV b [_]`mo6
cVa_]2 b\VUdVc Y]V^^_ Y^cVaeVZb [_]Q^U^_Z bca_[Y bUV\Qcm bS_Y] _b^_S6
^l] Y^bcad]V^c_]D S nc_] `a_TaQ]]l [\QbbQ M5C;D?@ N>F9B?>=5>D c_\m[_
]ViQoc5 cQ[ hc_ gV\Vb__RaQX^_ baQXd WV XQ]V^Ycm baVUd5 [_c_ado SQi UYb6
caYRdcYS U9>EH S\V`Y\ `_ d]_\hQ^Yo5 ^Q [Q[_Z6^YRdUm YX ݷT[Yfݷ\ݷ _[_^^lf
]V^VUWVa_S7 ; bhQbcmo5 ]^_TYV YX ^Yf Sf_Upc S R_\miY^bcS_ UYbcaYRdcYS_S5
f_cp `_ d]_\hQ^Yo Y ^V dbcQ^QS\YSQocbp7 1Sc_a [^YTY aYb[^ݷc `_aV[_]V^U_6
SQcm U\p ^QhQ\Q `_`a_R_SQcm R35`V5 ^_ ^V ݷUbQWYSQcmbp_`ݷ ^Q ^VT_ ^Q]Vac6
S_D [_TUQ Sl R_\VV6]V^VV _bS_YcVbm S ^_S_Z U\p bVRp _RbcQ^_S[V5 _RpXQcV\m^_
`_`a_RdZcV UadTYV _[_^^Y[Y7

6b\Y Sl Sf_UYcV S bYbcV]d S TaQeYhVb[_] aVWY]V5 c_ Vbcm hVaVX ]V^V6
UWVa UYb`\Vp 1S R_\miY^bcSV b\dhQVS nc_ RdUVc Y]V^^_ cQ[5 f_cp bYbcV]d



:;= @aVUSQaYcV\m^lV bSVUV^Yp

SbVTUQ ]_W^_ `VaV^Qbca_Ycm5 hc_Rl _^Q ^V XQ`db[Q\Q ]V^VUWVa UYb`\Vp25
`_b]_caYcV5 ^V `aVU_bcQS\pVc \Y bQ] UYb`\VZ^lZ ]V^VUWVa5 [a_]V S_X]_W6
^_bcY SS_UQ Y]V^Y Y `Qa_\p5 cQ[WV [Q[_V6^YRdUm ]V^o Y\Y UadT_V baVUbcS_
U\p SlR_aQ WV\QV]_T_ _[_^^_T_ ]V^VUWVaQD b__cSVcbcSdojYZ SlR_a _Rlh^_
`_6Q^T\YZb[Y ^QXlSQVcbp [Q[6c_ Sa_UV C5CC9?> DI@55 Q `_6adbb[Y `cYݷ bVQ^6
bQݷ Y\Y hc_6c_ Sa_UV c_T_7 6b\Y cQ[_Z _`gYY ^Vc5 `aYUݷcbp S_b`_\mX_SQcmbp
d`_]Y^QSiY]Ybp SliV eQZ\Q]Y 7H9>9DB3 Y 7HC5CC9?>D ^Q`aY]Va5 ]_W^_
^Q`YbQcm S 7H9>9DB3 hc_6c_ Sa_UV

HD5B= 6
935G=

1S`a_hV]5 HD5B= XUVbm b_SbV] ^V _RpXQcV\V^5 U_bcQc_h^_ `a_bc_ 935G=25 Q S
eQZ\V 7HC5CC9?>5 [Q[ ]l dWV `aVU\QTQ\Y SliV5 S_c cQ[_VC

7 N87@B?69<5
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=_W^_5 S`a_hV]5 `_bcd`Ycm Y `a_jV ‑ b_XUQcm _UY^ c_\m[_ eQZ\ 7HC5CC9?>5
S [ݷ^ ^Q`YbQcm VUY^bcSV^^_V b\_S_ 935G=5 Y b ^V`\_f_Z SVa_pc^_bcmo aVXd\m6
cQc SQb dbca_Yc7

AQR_cQ b [\QbbYhVb[Y]Y _[_^^l]Y ]V^VUWVaQ]Y

; [\QbbYhVb[Y] ?= ]l _c^_bY] DG=5 6FG= Y ^V[_c_alV UadTYVD _c]VcY]5
hc_ aV[_]V^U_SQ^^lZ ^Q]Y S `aVUlUdjV] `QaQTaQeV R35`V [\QbbYhVb[Y]
^V bhYcQVcbp5 `_b[_\m[d `_SVUV^YV _[_^ S [ݷ^ b[_aVV `_f_WV ^Q c_5 [ hV]d Sl
]_T\Y `aYSl[^dcm S `9>4?GC ‑ ^Q`aY]Va5 hc_Rl `VaV^VbcY S ^dW^_V _[^_
e_[db SS_UQ5 `_ nc_]d _[^d ^dW^_ 5ݷdcm^]\ݷjݷ Y _^_ `aY nc_] ^V]VU\V^6
^_ RdUVc _U^pc_`ݷ ^QSVaf5ݷ c_ Vbcm5 Vb\Y [Q[Qp6c_ VT_ hQbcm Rl\Q XQ[alcQ
UadTY]Y _[^Q]Y5 `_b\V bQ[aQ]V^cQ\m^_T_ Y[Q\]ݷ ]li[_Zݷ Sl dSYUYcV _[^_
gV\Y[_]7

6b\Y Sl5 b\VUdp ^QiV]d b_SVcd5 aViYcV `_`a_R_SQcm `_aQR_cQcm b aQX6
\Yh^l]Y _[_^^l]Y ]V^VUWVaQ]Y5 aQ^_ Y\Y `_XU^_ SQ] `_`QUݷcbp cQ[_Z5 S
[_c_a_] e_[db SS_UQ b\VUdVc XQ [dab_a_] ]liY RVX Sbp[Yf jV\h[_S5 hc_
`_XS_\pVc5 S hQbc^_bcY5 SS_UYcm cV[bc S _[^_5 [_c_a_V ^Q n[aQ^V SYU^_ \Yim
hQbcYh^_7 Nc_ ]_WVc _[QXQcmbp ^V`aYSlh^l]5 ^_ S_ ]^_TYf b\dhQpf ^Q]^_T_
R_\VV dU_R^_7 6bcm Y UadTYV _b_RV^^_bcY [\QbbYhVb[Yf _[_^^Y[_S5 `aY S^Y6
]QcV\m^_] aQbb]_caV^YY _[QXlSQojYVbp dU_R^l]Y5 f_cp [ ^Y] Y `aYUݷcbp
`aYSl[Qcm7

<oR_Z _[_^^lZ ]V^VUWVa Y]VVc SVbm]Q aQXSYclV baVUbcSQ ^Qbca_Z[Y5
`_XS_\pojYV bdjVbcSV^^_ YX]V^Ycm VT_ `_SVUV^YV5 cQ[ hc_ UQcm YbhVa`lSQ6
ojdo Y^bcad[gYo `_ aQR_cV b [Q[Y]6\YR_ YX _[_^^lf ]V^VUWVa_S ^Q da_S^V
QW]YcV^ݷ cQ[do6c_ [\QSYid U\p `_\dhV^Yp cQ[_T_6c_ aVXd\mcQcQݷ Rl\_ Rl



:7;7 ;Q[ `aQSY\m^_ Yb`_\mX_SQcm [_]`mocVa :;>

XQcadU^YcV\m^_7 3 nc_] `QaQTaQeV ]l _TaQ^YhY]bp _RjY]Y aV[_]V^UQgYp6
]Y5 [_c_alV `_XS_\pc SQ] Rlbca_ _bS_Ycm aQR_cd b SQiY] _[_^^l] ]V^VUWV6
a_] S c_Z [_^eYTdaQgYY5 [_c_aQp dbcQ^_S\V^Q S SQiVZ bYbcV]V7 @aY WV\Q^YY
Sl ]_WVcV YX]V^Ycm \oRlV ^Qbca_Z[Y _[_^^_T_ ]V^VUWVaQD XQ Y^bcad[gYp]Y
`_ nc_]d `_S_Ud b\VUdVc _RaQcYcmbp [ cVf^YhVb[_Z U_[d]V^cQgYY7

9cQ[5 `VaS_V5 hc_ ]_W^_ `_b_SVc_SQcm `_b\V XQ`db[Q _[_^^_T_ ]V^VUWV6
aQ ‑ nc_ `_`lcQcmbp `_^pcm5 [Q[Y] _RaQX_] S [ݷ^ SlbSVcYcm T\QS^_V ]V6
^o7 3_ SbVf [\QbbYhVb[Yf ?= T\QS^_V ]V^o SlUQݷcbp5 Vb\Y jݷ\[^dcm \VS_Z
[^_`[_Z ]liY S \oR_] bS_R_U^_] ]VbcV n[aQ^Q 1c_ Vbcm S cQ[_] ]VbcV5 [_6
c_a_V ^V XQ[alc_ ^Y[Q[Y]Y _[^Q]Y27 >YhVT_ `_f_WVT_ ^Q aQR_hYZݷ bc_\ݷ
Y Y[_^[Y cdc5 VbcVbcSV^^_5 ^Vc5 cQ[ hc_ XQ`db[Qcm ^dW^lV SQ] `a_TaQ]]l
]_W^_ \YR_ hVaVX ]V^o5 \YR_ b `_]_jmo [_]Q^U^_Z bca_[Y5 Y Sc_a_V5 `ap6
]_ b[QWV]5 `aVU`_hcYcV\m^VV5 f_cp Rl `_c_]d hc_ `a_bc_ RlbcaVV7 @_nc_]d
\dhiV baQXd WV `_\dhYcm S bS_ݷ aQb`_apWV^YV _[^_ b [_]Q^U^_Z bca_[_Z5
XQ`dbcYS `a_TaQ]]d HD5B= Y\Y [Q[_Z6c_ Vݷ Q^Q\_T7 ?Rlh^_ ncY `a_TaQ]]l
]_W^_ _clb[Qcm \YR_ S bQ]�_] T\QS^_] ]V^o5 \YR_ S VT_ `_U]V^o5 ^QXlSQV6
]_] 5ݷD5B=9>1<Cݷ ݷC85<<Cݷ Y c7 `7 6b\Y d SQb dWV Vbcm _U^_ _[_i[_ b [_]Q^U^_Z
bca_[_Z5 ]_W^_ XQ`dbcYcm ^_SlZ n[XV]`\pa HD5B=5 UQS [_]Q^Ud

HD5B= 6

?RaQcYcV S^Y]Q^YV ^Q bY]S_\ 7ݷ6ݷ @a_TaQ]]d HD5B= ]l XQ`db[QV] S e_^_6
S_] aVWY]V5 hc_Rl bcQalZ n[XV]`\pa HD5B= 1b `_]_jmo [_c_a_T_ ]l UQݷ]
[_]Q^Ud2 ^V WUQ\ VT_ XQSVaiV^YpC S `a_cYS^_] b\dhQV XQ`db[ ^_S_T_ HD5B=
cVapVc b]lb\5 SVUm d ^Qb S_ SaV]p VT_ aQR_cl ^V RdUVc S_X]_W^_bcY `_\mX_6
SQcmbp bcQal] n[XV]`\pa_]7

@a_TaQ]]Q HD5B= Y]VVc aQXSYcdo bYbcV]d _`gYZ7 >Q`aY]Va5

HD5B= 627 2<13; 667 7B1I 6

XQ`dbcYc n]d\pc_a cVa]Y^Q\Q ^Q hVa^_] e_^V b bVal]Y Rd[SQ]Y 1c_c WV
^QR_a gSVc_S _Rlh^_ Yb`_\mXdVcbp S cV[bc_S_Z [_^b_\Y27

@_[QXQcm `_\^_bcmo 1`_U^pcm ^Q SVaf^YZ da_SV^m2 _[^_5 [_c_a_V hQbcYh6
^_ b[alc_5 S R_\miY^bcSV b\dhQVS ]_W^_5 jݷ\[^dS ]limo `_ VT_ XQT_\_S[d
1Q ^V `_ \oR_]d ]Vbcd _[^Q5 [Q[ Sl5 S_X]_W^_5 `aYSl[\Y27 3QiY ^Qbca_Z[Y
]_Tdc `aVUdb]QcaYSQcm Y _RaQc^do _`VaQgYo ‑ ݷdc_`Ycmݷ _[^_5 `_[QXQS c_5
hc_ `_U ^Y]D _Rlh^_ nc_ UV\QVcbp ݷ[_]jV\hݷ `aQS_Z [^_`[Y ]liY `_ XQ6
T_\_S[d7 5\p `VaV]VjV^Yp _[^Q `_ n[aQ^d cQ[WV b\dWYc VT_ XQT_\_S_[C U_6
bcQc_h^_ ^QSVbcY ^Q XQT_\_S_[ [dab_a ]liY5 ^QWQcm 1Y ^V _c`db[Qcm2 \VSdo
[^_`[d5 SlRaQcm ^_S_V `_\_WV^YV _[^Q Y _c`dbcYcm [^_`[d7 6b\Y XQT_\_S[Q
_[^Q ^V SYU^_ 1^Q`aY]Va5 _^ b[alc `_U UadTY]Y _[^Q]Y25 cd WV _`VaQgYo
]_W^_ `a_UV\Qcm b `_]_jmo SVacY[Q\m^lf Y T_aYX_^cQ\m^lf hQbcVZ aQ]6
[Y _[^Q5 [a_]V SlUV\V^^lf dhQbc[_S S dT_\[Qf aQ][YD ncY dT\_SlV dhQbc[Y
b\dWQc U\p YX]V^V^Yp aQX]Va_S _[^Q5 c_ Vbcm `aY `a_cpTYSQ^YY Yf ]li[_Z
`VaV]VjQVcbp ^V Sbݷ _[^_5 Q c_\m[_ c_c VT_ dT_\_[5 [_c_alZ Sl XQfSQcY\Y7
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6b\Y Sl `_cVap\Y ^dW^_V SQ] _[^_5 _Rlh^_ VT_ ]_W^_ \VT[_ _clb[Qcm5
jݷ\[^dS `aQS_Z [^_`[_Z ]liY S bS_R_U^_] ]VbcV n[aQ^Q ‑ nc_ SlX_SVc ]V6
^o5 b_bc_pjVV YX b`Yb[Q bdjVbcSdojYf _[_^7

3 R_\miY^bcSV b\dhQVS _[_^^lV ]V^VUWVal `_UUVaWYSQoc cQ[ ^QXlSQ6
V]lV SYacdQ\m^lV n[aQ^l 1F9BDE1< C3B55>C25 ^Q [QWU_] YX [_c_alf ]_W^_
aQX]VbcYcm bS_Y _[^Q7 Nc_ RlSQVc dU_R^_5 Vb\Y Sl aQR_cQVcV _U^_SaV]V^^_ b
R_\miY] [_\YhVbcS_] _[_^7 ;QacQ SYacdQ\m^lf n[aQ^_S5 ^Q [_c_a_Z YX_RaQ6
WV^l SYacdQ\m^lV n[aQ^l5 _Rlh^_ ^Qf_UYcbp S `aQS_] ^YW^V] dT\d n[aQ6
^QD hc_Rl `VaV[\ohYcmbp ^Q ^dW^lZ SQ] SYacdQ\m^lZ n[aQ^5 U_bcQc_h^_
jݷ\[^dcm ]limo S b__cSVcbcSdojV] ]VbcV [Qacl7 ;\QbbYhVb[YV _[_^^lV
]V^VUWVal 1S _c\YhYV5 [bcQcY5 _c c_T_ WV R35`V2 _Rlh^_ aQbb]QcaYSQoc
SbV Y]VojYVbp SYacdQ\m^lV n[aQ^l [Q[ hQbcY _U^_T_ _R_\mi_Tݷ n[aQ^Q5ݷ
cQ[ hc_5 ^Q`aY]Va5 [Q[_V6^YRdUm _[^_ ]_W^_ aQb`_\_WYcm hQbcYh^_ ^Q _U6
^_] SYacdQ\m^_] n[aQ^V5 hQbcYh^_ ^Q UadT_]7 Nc_ _b_RV^^_ dU_R^_5 [_TUQ
`_ [Q[Y]6c_ `aYhY^Q] _[^_ _[QXlSQVcbp WV\QcV\m^_ bUV\Qcm R_\miV5 hV]
aQX]Va SQiVT_ 1^Qbc_pjVT_5 Vb\Y dT_U^_5 eYXYhVb[_T_2 ]_^Yc_aQ7

9X _[_^5 S [_c_alf _c_RaQWQVcbp c_c Y\Y Y^_Z cV[bc5 _Rlh^_ ]_W^_ b[_6
`Ya_SQcm nc_c cV[bc S UadTYV _[^Q7 5\p nc_T_ U_bcQc_h^_ SlUV\Ycm cV[bc
]limoD S_ ]^_TYf `a_TaQ]]Qf5 aQR_cQojYf `_U d`aQS\V^YV] a `9>4?G5
^Vc b`VgYQ\m^_Z _`VaQgYY CݷI@?3ݷ [_`YadVcbp c_c cV[bc5 [_c_alZ SlUV\V^7
3`a_hV]5 UQWV Vb\Y _`VaQgYY [_`Ya_SQ^Yp Y SbcQS[Y [Q[ _cUV\m^lV bdj^_6
bcY `aVUdb]_caV^l ‑ hVaVX ]V^o Y\Y T_aphYV [\QSYiY 1^Q`aY]Va5 nc_ cQ[
S RaQdXVaQf Y _eYb^lf `aY\_WV^Ypf25 c_ ncY _`VaQgYY _c^_bpcbp [ UadT_Z5
`QaQ\\V\m^_Z bfV]V [_`Ya_SQ^Yp cV[bcQ5 Y QSc_]QcYhVb[_T_ [_`Ya_SQ^Yp SbV6
T_5 hc_ SlUV\V^_5 ^V _c]V^poc7 3bcQSYcm SlUV\V^^lZ cV[bc ]_W^_ caVcmVZ
1baVU^VZ2 [^_`[_Z ]liY7 B[_aVV SbVT_5 SQiQ ]lim _b^QjV^Q ݷ[_Vb\_]ݷ U\p
b[a_\\Y^TQD _RaQcYcV S^Y]Q^YV ^Q c_5 hc_ ^Q nc_ [_\Vb_ ]_W^_ ^QWQcm bSVa6
fd S^YX5 ^V `a_[adhYSQp VT_5 Y c_TUQ _^_ baQR_cQVc [Q[ _Rlh^Qp 1caVcmp2
[^_`[Q5 hc_ SQ]5 b_RbcSV^^_5 Y caVRdVcbp7 ;a_]V c_T_5 Vb\Y5 ^Q`aY]Va5 SQ] ^V
f_hVcbp cp^dcmbp [ ]liY5 ]_WVcV `_`a_R_SQcm ^QWQcm [_]RY^QgYo [\QSYi
\896D6R>C5 b[_aVV SbVT_ nc_ `aYSVUݷc [ c_]d WV aVXd\mcQcd7

:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y

3 nc_Z T\QSV ]l aQbb]_caY] _hV^m [aQc[YV bSVUV^Yp YX _R\QbcY ]QcV]Q6
cY[Y5 RVX X^Q^Yp Y `_^Y]Q^Yp [_c_alf S f_UV UQ\m^VZiVT_ hcV^Yp nc_Z [^Y6
TY 1Y YXdhV^Yp `a_TaQ]]Ya_SQ^Yp2 d SQb b_SVaiV^^_ _U^_X^Qh^_ S_X^Y[^dc
`a_R\V]l7 3 _b^_S^_] ncY bSVUV^Yp _c^_bpcbp [ cQ[ ^QXlSQV]_Z UYb[aVc^_Z
]QcV]QcY[V5 [_c_aQp b_SVaiV^^_ YT^_aYadVcbp S i[_\m^_Z `a_TaQ]]V `_
]QcV]QcY[V5 ^_ S `_b\VU^YV T_Ul S_i\Q S `a_TaQ]]d i[_\m^_Z Y^e_a]QcY6
[Y7 ; b_WQ\V^Yo5 c_5 [Q[ ncY SVjY _Rlh^_ YX\QTQocbp S i[_\V5 ^V _bcQS\pVc
^Q] Y^_T_ SlR_aQ5 [a_]V [Q[ aQbb[QXQcm Yf bQ]Y]7



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :;@

:7<7:7 N\V]V^cl [_]RY^Qc_aY[Y

;_]RY^Qc_aY[_Z ^QXlSQVcbp aQXUV\ ]QcV]QcY[Y5 _fSQclSQojYZ XQUQhY
Sa_UV b[_\m[Y]Yݷ b`_b_RQ]Y ]_W^_7775ݷ _]b[_\mݷ bdjVbcSdVc aQX\Yh^lf SQ6
aYQ^c_S777ݷ Y `a_hVV S cQ[_] UdfV7 3 [_]RY^Qc_aY[V SbVTUQ aQbb]QcaYSQocbp
[_^Vh^lV ]^_WVbcSQ5 b n\V]V^cQ]Y [_c_alf Sbݷ SaV]p hc_6c_ `a_Ybf_UYcC
Yf `VaVbcQS\poc S aQX^_] `_apU[V5 hQbcm YX ^Yf _cRaQblSQoc5 `_c_] S_XSaQ6
jQoc _RaQc^_5 _RkVUY^poc S aQX^lV Tad``l5 b_acYadoc Y b^_SQ `VaV]ViY6
SQoc Y S__RjV SbphVb[Y ^QU ^Y]Y YX]lSQocbp7 =l ^Qh^ݷ] b _U^_Z YX bQ]lf
`a_bclf XQUQh [_]RY^Qc_aY[Y5 [_c_ado5 S_ YXRVWQ^YV \Yi^VT_ XQ^dUbcSQ5
be_a]d\YadV] pXl[_] dhVR^Y[Q U\p ]\QUiVT_ i[_\m^_T_ S_XaQbcQ7

3Qbp Y @Vcp aViY\Y `_YTaQcm S i`Y_^_S7 5\p nc_T_ 3Qbp ^V `_\V6
^Y\bp `aY[adcYcm [ _[_i[d bS_VZ [_]^Qcl caY gSVc^lV \Q]`_h[Y5
[_c_alV f_a_i_ SYU^_ b^QadWY5 Vb\Y Yf XQWVhm5 `aYhݷ] XQWY6
TQcm [QWUdo YX \Q]`_hV[ ]_W^_ ^VXQSYbY]_ _c UadTYf7 3Qbp `aY6
[adcY\ \Q]`_h[Y ^Q b_SVbcm5 cQ[ hc_ ]V^pcm Yf ]VbcQ]Y ^V\mXp7
B[_\m[_ aQX^lf bYT^Q\_S ]_WVc `VaVUQcm 3Qbp @VcV b `_]_jmo
bS_Yf \Q]`_hV[5 Vb\Y SQaYQ^c Y^ݷ _U^Q ^V T_aYcݷ c_WV aQbb]QcaY6
SQcm [Q[ bYT^Q\H 3Qbp c_h^_ ^V X^QVc5 [_TUQ @Vcp aViYc `_b]_c6
aVcm ^Q VT_ _[^_5 cQ[ hc_ SbphVb[YV SQaYQ^cl b QXRd[_Z =_aXV
Y UadTY]Y `_U_R^l]Y bYT^Q\m^l]Y bYbcV]Q]Y ^V `_Uf_UpcC 3QbV
^dW^_ `aYSVbcY \Q]`_h[Y S `_\_WV^YV5 b__cSVcbcSdojVV `VaVUQ6
SQV]_]d bYT^Q\d5 Y S cQ[_] SYUV _bcQSYcm ^QU_\T_5 hc_Rl @Vcp
c_h^_ db`V\ XQ]VcYcm bYT^Q\7

=^_TYV hYcQcV\Y5 S_X]_W^_5 UQUdc `aQSY\m^lZ _cSVc RVX \Yi^Yf aQXUd]YZC
S_bV]mD _U^Q[_ Y^cVaVb XUVbm `aVUbcQS\pVc b[_aVV ^V c_5 [Q[ SlhYb\Ycm _cSVc
1S_XSVbcY US_Z[d S ^dW^do bcV`V^m25 Q c_5 `_hV]d _cSVc SlhYb\pVcbp Y]V^^_
cQ[7 Hc_Rl Slpb^Ycm nc_5 ]l ^Qh^ݷ] b caYSYQ\m^_T_ b\dhQpC [_TUQ \Q]`_h[Q
SbVT_ _U^Q7 ?hVSYU^_5 hc_ `VaVUQcm XUVbm ]_W^_ USQ aQX^lf bYT^Q\QC _UY^
YX ^Yf RdUVc _R_X^QhQcmbp S[\ohݷ^^_Z \Q]`_h[_Z5 Q Sc_a_Z ‑ Sl[\ohV^^_Z7

5_RQSY] cV`Vam Vjݷ _U^d \Q]`_h[d7 6b\Y5 ^Q`aY]Va5 ncQ Sc_aQp \Q]`_h6
[Q RdUVc Sbݷ SaV]p S[\ohV^Q5 c_ ]_W^_ RdUVc5 [Q[ Y `aVWUV5 `VaVUQcm SbV6
T_ USQ bYT^Q\QC VaSQp`ݷ \Q]`_h[Q S[\ohV^Qݷ Y VaSQp`ݷ \Q]`_h[Q Sl[\o6
hV^Q7ݷ >_ ^Y[c_ ^V ]ViQVc Sc_ado \Q]`_h[d Sl[\ohYcmD S nc_] `_\_WV6
^YY d ^Qb c_WV RdUVc USQ aQX^lf bYT^Q\QC VaSQp`ݷ S[\ohV^Qݷ Y VaSQp`ݷ
Sl[\ohV^Q7ݷ C_c5 [_]d `aVU^QX^QhV^l bYT^Q\l5 S ^QiVZ XQUQhV @Vcp5 ]_6
WVc b]_caVcm ^Q _RV \Q]`_h[Y5 c_ Vbcm dhYclSQcm b_bc_p^YV Yf _RVYf7 @Va6
SlV USQ bYT^Q\Q 1`aY S[\ohݷ^^_Z Sc_a_Z \Q]`_h[V2 RdUdc _c\YhQcmbp U\p
^VT_ _c Sc_alf USdf bYT^Q\_S 1`aY Sl[\ohV^^_Z Sc_a_Z \Q]`_h[V27 3bVT_5
b\VU_SQcV\m^_5 ]l `_\dhY] S_X]_W^_bcm `VaVUQhY hVclaݷf aQX\Yh^lf bYT6
^Q\_SC Sl[\ohV^Q6Sl[\ohV^Q5 Sl[\ohV^Q6S[\ohV^Q5 S[\ohV^Q6Sl[\ohV^Q Y
S[\ohV^Q6S[\ohV^Q7
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B^QRUY] ncY hVclaV bYT^Q\Q ^_]VaQ]Y _c : U_ = Y U_RQSY] Vjݷ _U^d \Q]6
`_h[d5 caVcmo7 6b\Y Vݷ S[\ohYcm5 c_ ]_W^_ RdUVc `VaVUQcm hVclaV aQX\Yh^lf
bYT^Q\Q 1b `_]_jmo S[\ohV^Yp Y Sl[\ohV^Yp `VaSlf USdf \Q]`_hV[27 6b\Y
Vݷ Sl[\ohYcm5 ]l `_\dhY] Vjݷ hVclaV bYT^Q\Q5 [_c_alV RdUdc _c\YhQcmbp _c
`VaSlf hVclaݷfD SbVT_ aQX^lf bYT^Q\_S `_\dhYcbp S_bV]m7 ?bcQ^QS\YSQcmbp
^Q nc_] ^Qb ^Y[c_ ^V XQbcQS\pVcD `a_^d]Va_SQS Y]VojYVbp S_bV]m bYT^Q\_S
hYb\Q]Y _c : U_ A Y U_RQSYS hVcSݷacdo \Q]`_h[d5 ]l `_\dhY] 8+8 = 16 bYT6
^Q\_S7 AQbbdWUV^Yp ]_W^_ _R_RjYcmC Vb\Y b `_]_jmo 𝑛 \Q]`_hV[ ]l ]_WV]
`VaVUQcm 𝑁 bYT^Q\_S5 c_ U_RQS\V^YV \Q]`_h[Y b ^_]Va_] 𝑛+1 dUSQYSQVc [_6
\YhVbcS_ S_X]_W^lf bYT^Q\_S 1c_ Vbcm Yf `_\dhQVcbp 2𝑁25 `_b[_\m[d `VaSlV
𝑁 d ^Qb `_\dhQocbp b `_]_jmo Ybf_U^_ Y]VSiYfbp \Q]`_hV[ `aY Sl[\ohV^6
^_Z ^_S_Z5 Q Sc_alV 𝑁 `_\dhQocbp 1Sbݷ b cV]Y WV Y]VSiY]Ybp \Q]`_h[Q]Y25
Vb\Y ^_Sdo S[\ohYcm7

@_\VX^_ RdUVc aQbb]_caVcm Sla_WUV^^lZ b\dhQZC ^Y _U^_Z \Q]`_h[Y5 c_
Vbcm 𝑛 = 07 ;_^Vh^_5 S i`Y_^_S cQ[ ^V `_YTaQVim5 ^_ b\dhQZ5 cV] ^V ]V^VV5
b ]QcV]QcYhVb[_Z c_h[Y XaV^Yp SQW^lZ7 >Q S_`a_b _]b[_\mݷ bYT^Q\_S ]_W6
^_ `VaVUQcm5 Y]Vp 0 \Q]`_hV[5ݷ R_\miY^bcS_ _RlSQcV\VZ _cSVcYc Yb[_\m6^ݷ
5ݷ_] ^_5 [Q[ ^Y bcaQ^^_5 nc_c _cSVc ^VdUQh^lZ7 3 bQ]_] UV\V5 ^QiY bYT^Q6ݷ
\lݷ _c\YhQoc _U^d bYcdQgYo _c UadT_Z5 Y\Y5 c_h^VV5 _^Y b__cSVcbcSdoc
[Q[Y]6c_ aQX^l] bYcdQgYp]7 6b\Y T_S_aYcm Vjݷ c_h^VV5 ]_W^_ XQ]VcYcm5
hc_ ݷbYcdQgYZݷ ^Q bQ]_] UV\V RVb[_^Vh^_ ]^_T_5 `a_bc_ `aY `VaVUQhV bYT6
^Q\Q ]l YT^_aYadV] ^V[_c_alV eQ[c_al5 cV] bQ]l] _RkVUY^pp ]^_WVbcS_
bYcdQgYZ S _U^d7 >Q`aY]Va5 ^Qi o^lZ i`Y_^ 3Qbp ]_T _R_X^QhYcm bYT^Q6
\_] SbVݷ \Q]`_h[Y `_TQiV^lݷ bYcdQgYo V^p[ݷ ^Vc U_]QݷD _bcQ\m^lV bV]m
[_]RY^QgYZ S bYT^Q\YXQgYY ^QiYf UadXVZ ]_T\Y Rl _X^QhQcm pݷ UV\Qo da_6
[Y5ݷ pݷ hYcQo [^YW[d5ݷ pݷ V]5ݷ pݷ b]_cao cV\VSYX_a5ݷ pݷ b`\o5ݷ pݷ XQ^pc
hV]6c_ Vjݷݷ Y5 ^Q[_^Vg5 pݷ ^YhV] ^V XQ^pc5 ]^V S__RjV ^VhVT_ UV\Qcm5 cQ[
hc_ `aYf_UY S T_bcY7ݷ 6b\Y S^Y]QcV\m^_ `_b]_caVcm ^Q nc_c b`Yb_[5 ]_W^_
XQ]VcYcm5 hc_ S \oR_Z YX bYcdQgYZ S_X]_W^l UQ\m^VZiYV dc_h^V^YpC bYT6
^Q\ pݷ V]ݷ ]_WVc _UY^Q[_S_ _R_X^QhQcm bYcdQgYY pݷ _RVUQo5ݷ pݷ dWY^Qo5ݷ
pݷ V] S[db^lZ c_ac5ݷ pݷ `lcQobm _U_\Vcm ^VS[db^do Y `a_cYS^do `Va\_S[dݷ
Y c7 `7D pݷ UV\Qo da_[Yݷ ]_WVc b aQS^l] db`Vf_] _X^QhQcm pݷ aViQo XQUQ6
hY `_ ]QcV]QcY[V5ݷ pݷ aQb[aQiYSQo [Qacl5 [_c_alV XQUQ\Y `_ TV_TaQeYYݷ
Y\Y pݷ bUdSQo d`aQW^V^Yp `_ adbb[_]d d b_bVU[Y ;QcY7ݷ 3_X]_W^l SQaY6
Q^cl pݷ UV\Qo da_[Y Y f_a_i_ bVRp hdSbcSdo5 cQ[ hc_ b[_a_ Sbݷ bUV\Qoݷ Y
pݷ UV\Qo da_[Y5 ^_ d ]V^p `aY nc_] R_\Yc WYS_c5 cQ[ hc_ U_]Qi^pp aQR_6
cQ bVT_U^p XQcp^Vcbp7ݷ ;QWUlZ YX S_X]_W^lf bYT^Q\_S ^Vb[_\m[_ b^YWQVc
_Rjdo ^V_`aVUV\ݷ^^_bcm5 ^_5 aQXd]VVcbp5 ^V dbcaQ^pVc V7ݷ

3Va^ݷ]bp [ ^QiV]d Sla_WUV^^_]d `aY]Vad7 >V Y]Vp ^Y _U^_Z \Q]`_h[Y5
]l S__RjV ^V ]_WV] _c\YhQcm bYcdQgYY UadT _c UadTQ5 ^_ X^QhYc \Y nc_5 hc_
d ^Qb ^Vc S__RjV ^Y[Q[Yf bYcdQgYZH ?hVSYU^_5 hc_ nc_ ^V cQ[C ^QiY o^lV
i`Y_^l `_6`aVW^V]d hV]6c_ XQ^pcl Y\Y5 ^Q_R_a_c5 ^V XQ^pcl5 `a_bc_ ^Qi
Sla_WUV^^lZ SQaYQ^c bYT^Q\YXQgYY ^V `_XS_\pVc ncY bYcdQgYY aQX\YhQcm7
@_`a_bcd T_S_ap5 ]l _RkVUY^Y\Y SbV S_X]_W^lV bYcdQgYY S _U^d5 `_\^_6



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :;B

bcmo dRaQS [Q[do6\YR_ _`aVUV\ݷ^^_bcmD ^_ SVUm ]l _RkVUY^Y\Y Yf S _U^d
bYcdQgYo5 Q ^V S ^_\m cQ[_Slf7

CV`Vam dWV Sbݷ bcQ^_SYcbp ^Q bS_Y ]VbcQC `aY ^d\V \Q]`_hV[ d ^Qb _UY^
S_X]_W^lZ bYT^Q\5 Q U_RQS\V^YV [QWU_Z ^_S_Z \Q]`_h[Y dSV\YhYSQVc [_\Y6
hVbcS_ bYT^Q\_S SUS_V5 cQ[ hc_ 𝑁 = 2𝑛5 TUV 𝑛 ‑ [_\YhVbcS_ \Q]`_hV[5 Q 𝑁 ‑
[_\YhVbcS_ S_X]_W^lf bYT^Q\_S7 @_`dc^_ _c]VcY]5 hc_ Y^_TUQ `aYSVUݷ^^lV
aQbbdWUV^Yp `_XS_\poc \dhiV `_^pcm5 `_hV]d bhYcQVcbp5 hc_ 𝑘0

M6
== 1 U\p

\oR_T_ 𝑘 > 07
8QUQhQ `a_ [_\YhVbcS_ bYT^Q\_S5 `VaVUQSQV]lf b `_]_jmo 𝑛 \Q]`_hV[5

[QWUQp YX [_c_alf ]_WVc T_aVcm Y\Y ^V T_aVcm5 n[SYSQ\V^c^Q ]^_TY] UadTY]
XQUQhQ]D `aVWUV hV] ]l `VaVZUݷ] [ bdf_Z ]QcV]QcYhVb[_Z bdcY5 `aYSVUݷ]
Vjݷ _U^d e_a]d\Ya_S[dC

D =QiY Vbcm Ra_i[Q5 gV`_h[Q5 bVaݷW[Y5 [_\Vh[_ Y RaQb\Vc7 ;QW6
UlZ aQX5 Slf_Up YX U_]Q5 =QiQ U_\T_ aQXUd]lSQVc5 [Q[YV YX d[aQ6
iV^YZ S nc_c aQX ^QUVcm5 Q [Q[YV _bcQSYcm U_]Q7 B[_\m[_ d ^Vݷ Vbcm
SQaYQ^c_S SlR_aQH

Hc_Rl `_^pcm5 hc_ nc_ cQ WV bQ]Qp XQUQhQ5 UQSQZcV SSVUݷ] `a_YXS_\m^_V
U_`djV^YV5 ^V _c^_bpjVVbp [ bdcY XQUQhY Y ^Y[Q[ ncd bdcm ^V XQcaQTYSQo6
jVVC `dbcm ^Qi o^lZ i`Y_^ 3Qbp YX `aVUlUdjVZ XQUQhY _[QXQ\bp ]\QUiY]
RaQc_] =QiY Y aViY\ _c ^VhVT_ UV\Qcm b__RjQcm bS_V]d `aYpcV\o @VcV5
[Q[YV YX d[aQiV^YZ VT_ bVbcaQ ^QgV`Y\Q S nc_c aQX7 5\p nc_T_ V]d `aYUݷcbp
U_RQSYcm [ caݷ] dWV Y]VojY]bp Vjݷ USV \Q]`_h[Y5 hc_Rl Yf bcQ\_ bc_\m[_
WV5 b[_\m[_ d =QiY d[aQiV^YZ7 @VaSQp \Q]`_h[Q YX `pcY RdUVc _R_X^QhQcm5
^QUV\Q \Y =QiQ Ra_i[d5 Sc_aQp ‑ ^QUV\Q \Y =QiQ gV`_h[d5 Y cQ[ UQ\VV5 `_
_U^_Z \Q]`_h[V ^Q [QWU_V d[aQiV^YV YX Y]VojYfbp d =QiY7 =l dWV X^QV]5
hc_ [_\YhVbcS_ bYT^Q\_S5 `VaVUQSQV]lf `pcmo \Q]`_h[Q]Y5 aQS^_ 25 = 32D
_hVSYU^_5 hc_ nc_ [_\YhVbcS_ S c_h^_bcY aQS^_ [_\YhVbcSd [_]RY^QgYZ YX
d[aQiV^YZ5 [_c_alV ^QUV\Q =QiQ7

>Q ݷ[_^^SlbdiVݷ ]QcV]QcYhVb[_] pXl[V cQ WV bQ]Qp XQUQhQ5 `_\^_bcmo
\Yiݷ^^Qp 5ݷiV\dfYݷ ^V S\YpojVZ ^Q aVXd\mcQc5 Y bSVUݷ^^Qp [ hYbcl] QR6
bcaQ[gYp]5 bdjVbcSV^^l] b c_h[Y XaV^Yp aViV^Yp5 e_a]d\YadVcbp cQ[C

5Q^_ ]^_WVbcS_ YX 𝑛 n\V]V^c_S7 B[_\m[_ bdjVbcSdVc aQX\Yh^lf
`_U]^_WVbcS nc_T_ ]^_WVbcSQH

?cSVc 2𝑛 ^Vb\_W^_ XQ`_]^Ycm5 Y5 [ b_WQ\V^Yo5 S i[_\V _Rlh^_ Y]V^^_ cQ[
Y UV\QocD aVXd\mcQc_] cQ[_T_ _S_TݷUViݷ Y bVaUYc_T_ݷ `_Uf_UQ [ YXdhV^Yo
]QcV]QcY[Y bcQ^_SYcbp T[_bcm5ݷ\ b [_c_a_Z dhV^Y[Q ]_W^_ b_SVaiV^^_ XQ`d6
cQcm b[_\m[_6^YRdUm ^VbcQ^UQac^l]Y e_a]d\Ya_S[Q]Y db\_SYZ XQUQhY7 3_c
SQ] `aY]VaC

D 5Y]l Vbcm hVclaV aQX^_gSVc^lf [dRY[Q7 BcQSp Yf _UY^ ^Q Uad6
T_Z5 5Y]Q bca_Yc 5ݷRQi^Yݷ `aYhݷ] _UY^ [dRY[5 ^Q [_c_a_] ^YhVT_



:<9 @aVUSQaYcV\m^lV bSVUV^Yp

^V bc_Yc5 5Y]Q c_WV bhYcQVc DݷRQi^VZݷ Y^QhV T_S_ap5 RQi^p d 5Y6
]l Y]VVc Slb_cd _c : U_ = [dRY[_S7 B[_\m[_ aQX\Yh^lf ݷ^RQiVݷ
]_W^_ `_bca_Ycm YX Y]VojYfbp [dRY[_S5 `_ _U^_Z XQ aQXH

;QRl Sl c_\m[_ X^Q\Y5 dSQWQV]lZ hYcQcV\m5 b[_\m[_ bcQaiV[\Qbb^Y[_S5 b_6
SVaiV^^_ ^V XQUd]lSQpbm5 SlUQoc ^Q ncd XQUQhd _cSVc 241 =VWUd `a_hY]5
^V[_c_alV YX ^Yf5 XQ]VcYS5 hc_ `dbcQp RQi^p db\_SYp]Y XQUQhY Yb[\ohV^Q5
ݷb_SVaiV^bcSdocݷ bS_Z _cSVc5 Slhcp ݷlZ^^ݷXQ`aVjݷ SQaYQ^c5 Y `_\dhQoc
24 − 17 @aQSY\m^VV _^ _c nc_T_ ^V bcQ^_SYcbp ^Y ^Q Z_cd5 `_c_]d hc_ nc_ `_6
`a_bcd b_SVaiV^^_ ^V cQ XQUQhQ5 S [_c_a_Z US_Z[d S_XS_Upc S bcV`V^m 𝑛D ^_
hc_Rl nc_ XQ]VcYcm5 ^dW^_ `_^Y]Qcm5 `_hV]d US_Z[d S_XS_Upc S bcV`V^m 𝑛
S ݷc_Zݷ XQUQhV5 Q S_c b ncY] d i[_\m^Y[_S5 XQXdRaYSiYf ݷQTYhVb[_V[ݷ 2𝑛5
_R^QadWYSQocbp eQcQ\m^lV `a_R\V]l7

;bcQcY5 `aQSY\m^lZ _cSVc nc_Z XQUQhY ‑ ?=5 ^_ aViV^YV ^V Y]VVc ^YhVT_
_RjVT_ b S_XSVUV^YV] US_Z[Y S iVbcdo bcV`V^mD Vb\Y Rl [dRY[_S Rl\_ caY5
_cSVc Rl\ Rl :>5 Q U\p `pcY [dRY[_S `aQSY\m^lZ _cSVc RdUVc <;>7 3bݷ UV\_
cdc5 aQXd]VVcbp5 S c_]5 hc_ S nc_Z XQUQhV SQW^_ ^V c_\m[_ YX [Q[Yf [dRY[_S
b_bc_Yc RQi^p5 ^_ Y S [Q[_] `_apU[V aQb`_\_WV^l [dRY[Y5 b_bcQS\pojYV
RQi^o7 @_b[_\m[d U\p RQiV^5 b_bc_pjYf R_\VV hV] YX _U^_T_ [dRY[Q5 ]_W^_
`_\dhQcm aQX^lV SQaYQ^cl5 `a_bc_ ]V^pp [dRY[Y ]VbcQ]Y5 Yc_T_Slf [_]RY6
^QgYZ _[QXlSQVcbp T_aQXU_ R_\miV5 hV] Vb\Y Rl ]l aQbb]QcaYSQ\Y S_X]_W6
^lV ^QR_al [dRY[_S RVX dhݷcQ Yf `_apU[Q7

@aVWUV hV] `VaVZcY [ aQbb]_caV^Yo XQUQh5 S [_c_alf bdjVbcSV^^l `V6
aVbcQ^_S[Y5 aQbb]_caY] Vjݷ `Qad XQUQh ^Q [_\YhVbcS_ SQaYQ^c_S RVX `VaV6
bcQ^_S_[ n\V]V^c_S7 @VaSdo YX ^Yf ]l ݷ[b_bcap`QVݷ YX Ybf_U^_Z XQUQhY `a_
o^lf i`Y_^_SC

@Q`Q `aY^ݷb 3QbV UViݷSlZ [YcQZb[YZ bSVcY\m^Y[5 [_c_alZ ]_WVc
\YR_ Rlcm Sl[\ohV^5 \YR_ `a_bc_ bSVcYcmbp5 \YR_ ]YTQcm7 3Qbp
^V]VU\V^^_ `aY[adcY\ bSVcY\m^Y[ [ bS_V]d _[^d5 TUV dWV Vbcm
caY _Rlh^lV \Q]`_h[Y7 B[_\m[_ aQX^lf bYT^Q\_S 3Qbp ]_WVc `V6
aVUQcm @VcV cV`Vam5 `_b\V db_SVaiV^bcS_SQ^Yp bS_VT_ i`Y_^b[_T_
_R_adU_SQ^YpH

8QUQhQ5 [_^Vh^_5 b_SVaiV^^_ n\V]V^cQa^Qp5 ^_ _^Q `aVUbcQS\pVc Y^cVaVb S_c
S [Q[_] `\Q^V7 6b\Y hV\_SV[ `_^Y]QVc5 [Q[ 1Y `_hV]d Y]V^^_ cQ[2 aViQVcbp
XQUQhQ b caV]p _Rl[^_SV^^l]Y \Q]`_h[Q]Y5 c_ ^Y[Q[Yf `a_R\V] b XQ[_6ݷ
SlaYbc_Zݷ \Q]`_h[_Z5 Y]VojVZ caY aQX^lf b_bc_p^Yp5 d ^VT_ ^V S_X^Y[^VcD
^_ Vb\Y XQUQhd `lcQVcbp aViQcm baVU^VbcQcYbcYhVb[YZ i[_\m^Y[5 [_c_a_]d
^Q da_[V SU_\RY\Y e_a]d\d 𝑁 = 2𝑛5 ^V _Rkpb^YS5 _c[dUQ _^Q SXp\Qbm5 c_ b
f_a_iVZ bcV`V^mo U_bc_SVa^_bcY ^Q nc_Z ^_S_Z XQUQhV _^ 7ݷbpUVcݷ 1 SVUm
aViQVcbp _^Q ^Yhdcm ^V b\_W^VV5 hV] `aVUlUdjQp5 `aYhݷ] a_S^_ cV]Y WV
aQbbdWUV^Yp]YC ]l ]_WV] `VaVUQcm S_bV]m aQX^lf bYT^Q\_S5 Vb\Y [YcQZ6
b[YZ bSVcY\m^Y[ `_TQiV^D bc_\m[_ WV ]l ]_WV] `VaVUQcm5 Vb\Y _^ `a_bc_
T_aYcD Y Vjݷ bc_\m[_ WV ‑ Vb\Y _^ ]YTQVc7 9c_T_ 8 + 8 + 8 = 3 · 8 = 247 Nc_c
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b\dhQZ `_[QXlSQVc5 ^Qb[_\m[_ bfV]Q SlS_UQ e_a]d\l gV^^VV bQ]_Z e_a]d6
\l5 Y bVZhQb bQ]_V SaV]p _c]VcYcm5 hc_ S [_]RY^Qc_aY[V SbVTUQ cQ[ D R_\miV
c_T_5 [_]RY^Qc_a^lV e_a]d\l `_`a_bcd SaVU^_ `_]^Ycm5 Yf \dhiV [QWUlZ
aQX SlS_UYcm5 R\QT_ SbV _^Y ^Qbc_\m[_ `a_bclV5 hc_ SlSVbcY Yf ]_W^_ S d]V7
8Q`_]^YS \oRdo e_a]d\d YX _R\QbcY [_]RY^Qc_aY[Y5 Sl aYb[dVcV `aY]V6
^Ycm Vݷ ^V `_ UV\d5 [Q[ nc_ UV\Qoc SliVd`_]p^dclV i[_\m^Y[Y5 `lcQpbm
aViQcm XQUQhd `a_ RQi^Y YX [dRY[_S7

6jݷ _U^Q XQUQhQ ^Q cd WV cV]d SlT\pUYc cQ[C

D ?\Y Vbcm XQT_c_S[Y U\p e\QW[_S S e_a]V _Rl[^_SV^^_T_ `ap6
]_dT_\m^Y[Q5 caVdT_\m^Y[Q Y `ap]_dT_\m^Y[Q b SlaVX_]D Vjݷ d
?\Y Vbcm ^QiYS[Y UadT_T_ gSVcQ S e_a]V [adW_h[Q5 [SQUaQcY[Q5
caVdT_\m^Yh[Q Y XSݷXU_h[Y7 ?\p aViY\Q bUV\Qcm ]^_T_ e\QW[_S
U\p `aQXU^Y[QD b[_\m[_ aQX\Yh^lf e\QW[_S _^Q ]_WVc bUV\Qcm5
`aYiYSQp [ _U^_Z YX Y]VojYfbp XQT_c_S_[ _U^d YX Y]VojYfbp
^QiYS_[H

NcQ XQUQhQ c_WV5 ]_W^_ b[QXQcm5 bcQ^UQac^_6faVbc_]QcYZ^Qp5 cQ[ hc_ R_\m6
iY^bcS_ \oUVZ5 f_cp Rl `aYR\YXYcV\m^_ X^QojYf5 _ hݷ] YUݷc aVhm5 `a_bc_
`VaV]^_WQc USQ hYb\Q Y `_\dhQc b_SVaiV^^_ `aQSY\m^lZ _cSVc ‑ 127 >_ T_6
aQXU_ Y^cVaVb^VV XUVbm ^V c_5 [Q[ aViYcm [_^[aVc^do XQUQhd5 Q c_5 [Q[Y]Y
S__RjV `dcp]Y ]_W^_ nc_ bUV\Qcm7 5\p ^QhQ\Q _c]VcY]5 hc_ ^QiV aQbbdW6
UV^YV b \Q]`_h[Q]Y XQ]VhQcV\m^_ `a_f_UYc Y XUVbmC S bQ]_] UV\V5 Vb\Y Rl
d ?\Y Rl\Y c_\m[_ XQT_c_S[Y `ap]_dT_\m^_Z e_a]l5 c_ _^Q b]_T\Q Rl bUV6
\Qcm bc_\m[_ aQX^lf e\QW[_S5 b[_\m[_ d ^Vݷ Vbcm aQX^lf ^QiYS_[5 c_ Vbcm
hVclaV7 6b\Y Rl d ^Vݷ Rl\Y c_\m[_ XQT_c_S[Y caVdT_\m^_Z e_a]l5 _^Q Rl
c_WV b]_T\Q bUV\Qcm hVclaV aQX^lf e\QW[Q5 Y c_ WV bQ]_V ‑ Vb\Y Rl SbV Vݷ
XQT_c_S[Y Y]V\Y e_a]d `ap]_dT_\m^Y[Q b SlaVX_]7 >_ SVUm `VaSlV hVclaV
SQaYQ^cQ _c\YhQocbp _c Sc_alf hVclaݷf SQaYQ^c_S5 Q caVcmY hVclaV SQaYQ^6
cQ _c\YhQocbp Y _c `VaSlf5 Y _c Sc_alf ‑ e_a]_Z XQT_c_S[YD b\VU_SQcV\m^_5
SbVT_ SQaYQ^c_S 3 · 4 = 127

5adT_Z SQaYQ^c aQbbdWUV^YZ ]_WVc _[QXQcmbp Y^cVaVb^VV7 B_bcQSY] cQR6
\Ygd5 S [_c_a_Z RdUVc caY bc_\RgQ `_ hYb\d aQX^lf XQT_c_S_[ Y hVclaV
bca_[Y `_ hYb\d aQX^lf ^QiYS_[7 3 [QWU_] bc_\RgV aQb`_\_WY] e\QW6
[Y5 bUV\Q^^lV b Yb`_\mX_SQ^YV] b__cSVcbcSdojVZ XQT_c_S[Y5 Q S [QWU_Z
bca_[V ‑ e\QW[Y5 bUV\Q^^lV b Yb`_\mX_SQ^YV] b__cSVcbcSdojVZ ^QiYS[Y
1b]7 aYb7 :7@27 5\p [QWU_T_5 d [_T_ S ]_XTQf be_a]Ya_SQ^Q QRbcaQ[gYp d]^_6
WV^Yp5 ^V]VU\V^^_ bcQ^_SYcbp _hVSYU^_5 hc_ [\Vc_[ b e\QW[Q]Y `_\dhY\_bm
3·4 = 12D Y^cVaVb^_5 hc_ nc_ `_^Y]Q^YV ba_U^Y `_^pcYo `\_jQUY `ap]_dT_\m6
^Y[Q5 c_\m[_ U\p UYb[aVc^_T_ b\dhQp7

AQbb]_caY] Vjݷ _U^d XQUQhd5 `_f_Wdo ^Q cd5 aViV^YV [_c_a_Z ]l _bcQ6
SY\Y ^Q `_c_]C

D 5Y]l Vbcm pjY[ b [dRY[Q]Y hVclaݷf aQX^lf gSVc_S7 BcQSp [d6
RY[Y _UY^ ^Q UadT_Z5 5Y]Q bca_Yc ݷRQi^Yݷ Slb_c_Z U_ hVclaݷf
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AYb7 :7@7 8QUQhQ _ e\QW[Qf

[dRY[_S S[\ohYcV\m^_5 `aYhݷ] _UY^ [dRY[5 ^Q [_c_a_] ^YhVT_ ^V
bc_Yc5 5Y]Q c_WV bhYcQVc 7ݷRQi^VZݷ B[_\m[_ aQX\Yh^lf ݷ^RQiVݷ
]_W^_ `_bca_Ycm YX Y]VojYfbp [dRY[_SH BhYcQVcbp5 hc_ [dRY[_S
[QWU_T_ gSVcQ d 5Y]l Y]VVcbp b[_\m[_ dT_U^_7

>Vb]_cap ^Q [QWdjdobp bf_WVbcm 1YXapU^Qp hQbcm cV[bcQ cdc Rl\Q `a_bc_
b[_`Ya_SQ^Q25 ncQ XQUQhQ XQ]Vc^_ `a_jV bS_VZ `aVUlUdjVZ SVabYY5 TUV [dRY6
[_S Rl\_ SbVT_ hVclaV7 3`a_hV]5 _`pcm6cQ[Y5 Vb\Y ^V `_^Y]Qcm5 [Q[ `_\dhQ6
ocbp [_]RY^Qc_a^lV aVXd\mcQcl5 ncd XQUQhd aViYcm ^VS_X]_W^_5 `_b[_\m[d
bcQ^UQac^lV e_a]d\l U\p ^Vݷ ^V baQRQclSQoc7 @aQSY\m^lZ _cSVc XUVbm ‑
<=9D `aVU\QTQV] hYcQcV\o bQ]_bc_pcV\m^_ `a_UV]_^bcaYa_SQcm5 [Q[ nc_c _c6
SVc `_\dhY\bp7

@_[Q SbV XQUQhY5 [_c_alV ]l aQbb]QcaYSQ\Y5 aViQ\Ybm RVX dhݷcQ `VaVbcQ6
^_S_[D VUY^bcSV^^do XQUQhd5 S [_c_a_Z `VaVbcQ^_S[Y _[QXQ\Ybm bdjVbcSV^^l5
]l aViQcm ^V bcQ\Y7 AQXT_S_a _ XQUQhQf b `VaVbcQ^_S[Q]Y ]l ^Qh^5[ݷ b_R6
bcSV^^_ T_S_ap5 b [Q^_^YhVb[_Z XQUQhY _ [_\YhVbcSV S_X]_W^lf `VaVbcQ^_6
S_[7 ;Q[ _Rlh^_5 U\p ^QhQ\Q be_a]d\YadV] Vݷ `_6i[_\m^_]dC

D ;_\Y S ]Vi[V \VWQc bV]m iQaY[_S U\p Q]VaY[Q^b[_T_ RY\mpa6
UQ b aQX^l]Y ^_]VaQ]Y 1^Q`aY]Va5 ݷb`\_i^lVݷ _c VUY^Yh[Y U_
bV]ݷa[Y27 B[_\m[Y]Y aQX^l]Y b`_b_RQ]Y ;_\p ]_WVc `_bcQSYcm
Yf ^Q `_\[V S apUH

@aYZcY [ `aQSY\m^_]d _cSVcd ]_W^_ USd]p b`_b_RQ]Y5 Y ]l aQbb]_caY]
Yf _RQ7 >Qh^ݷ] b caYSYQ\m^_T_ SQaYQ^cQC Vbcm SbVT_ _UY^ iQaY[5 b[_\m[Y]Y
ݷb`_b_RQ]Yݷ ]_W^_ `_bcQSYcm VT_ ^Q `_\[dH ?hVSYU^_5 hc_ b`_b_R cdc c_\m[_
_UY^7 3_Xm]ݷ] cV`Vam USQ iQaY[QD ^VSQW^_5 [Q[YV d ^Yf ^_]VaQ5 aVXd\mcQc _c
nc_T_ ^V ]V^pVcbp5 ^_ `dbcm U\p _`aVUV\ݷ^^_bcY nc_ RdUdc iQaY[Y b ^_]VaQ]Y
; Y ?7 ?hVSYU^_5 Vbcm USQ b`_b_RQ aQbbcQSYcm Yf ^Q `_\[VC US_Z[Qݷ b\VSQ5
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AYb7 :7A7 @VaVbcQ^_S[Y caݷf iQaY[_S

iVbcݷa[Q b`aQSQݷ Y a[QݷiVbcݷ b\VSQ5 US_Z[Q b`aQSQ7ݷ @VaSlZ b`_b_R ^QX_Sݷ]
`ap]l]5 Sc_a_Z ‑ _RaQc^l]5 `_b[_\m[d ^_]VaQ iQa_S b\VSQ ^Q`aQS_ S nc_]
b\dhQV ^V S_XaQbcQoc5 Q5 ^Q_R_a_c5 dRlSQoc7

5_RQSY] cV`Vam caVcYZ iQaY[ 1^Q`aY]Va5 `dbcm nc_ RdUVc ^_]Va <2 Y `_6
b]_caY]5 b[_\m[_ bcQ\_ b`_b_R_S7 ;aQZ^YZ \VSlZ iQaY[ ]l ]_WV] SlRaQcm
caV]p b`_b_RQ]YC `_bcQSYcm b\VSQ US_Z[d5 `_bcQSYcm b\VSQ ca_Z[d Y\Y `_6
bcQSYcm b\VSQ iVbcݷa[d7 ;Q[_Z Rl iQaY[ ]l ^Y SlRaQ\Y5 _bcQSiYVbp USQ
iQaY[Q ^Q _bcQSiYVbp USV `_XYgYY ]_W^_ `_bcQSYcm USd]p dWV YXSVbc^l6
]Y ^Q] b`_b_RQ]Y ‑ `ap]l] Y _RaQc^l]D Y^QhV T_S_ap5 ^Q [QWUlZ SQaYQ^c
SlR_aQ [aQZ^VT_ \VS_T_ iQaY[Q Y]Vocbp USQ SQaYQ^cQ aQbbcQ^_S[Y _bcQ\m6
^lf5 c_ Vbcm SbVT_ SQaYQ^c_S RdUVc iVbcm 1aYb7 :7A27 ?c]VcY]5 hc_ _Rlh^_
`VaVbcQ^_S[Y ^d]Vadoc Y]V^^_ S cQ[_] `_apU[VC b^QhQ\Q Yf b_acYadoc `_
S_XaQbcQ^Yo `VaS_T_ n\V]V^cQ 1c_ Vbcm b^QhQ\Q YUdc `VaVbcQ^_S[Y5 S [_c_6
alf `VaSlZ n\V]V^c Y]VVc ^QY]V^miYZ ^_]Va5 Q S [_^gV ‑ `VaVbcQ^_S[Y5
TUV ^_]Va `VaS_T_ n\V]V^cQ ^QYR_\miYZ25 XQcV] SbV `VaVbcQ^_S[Y5 Y]VojYV
_UY^Q[_SlZ `VaSlZ n\V]V^c5 b_acYadoc `_ S_XaQbcQ^Yo Sc_a_T_5 Y cQ[ UQ\VV7

6b\Y cV`Vam U_RQSYcm hVcSݷaclZ iQaY[ 1`dbcm nc_ RdUVc iQa b ^_]V6
a_] >25 ]l `_\dhY] hVclaV b`_b_RQ SlR_aQ [aQZ^VT_ \VS_T_ YX ^Yf5 Y `aY
[QWU_] cQ[_] b`_b_RV _bcQ\m^lV iQaY[Y ]_W^_ RdUVc aQbbcQSYcm dWV YX6
SVbc^l]Y ^Q] iVbcmo b`_b_RQ]YD SbVT_ `VaVbcQ^_S_[ U\p hVclaݷf iQaY[_S
`_\dhYcbp5 b__cSVcbcSV^^_5 247 CV`Vam ]l5 ]_W^_ ^QUVpcmbp5 T_c_Sl [ _R_R6
jV^YoC Vb\Y U\p 𝑘− 1 iQa_S bdjVbcSdVc 𝑀𝑘−1 S_X]_W^lf `VaVbcQ^_S_[5 c_5
U_RQS\pp 𝑘6Z iQa5 ]l [_\YhVbcS_ `VaVbcQ^_S_[ dSV\YhY] S 𝑘 aQX5 c_ Vbcm
𝑀𝑘 = 𝑘 ·𝑀𝑘−17 3 bQ]_] UV\V5 `aY U_RQS\V^YY 𝑘6T_ iQaQ SbVT_ iQa_S bcQ6
^_SYcbp [Q[ aQX 𝑘5 c_ Vbcm bQ]lZ `VaSlZ 1^Q`aY]Va5 [aQZ^YZ \VSlZ2 iQa
]l ]_WV] SlRaQcm 𝑘 b`_b_RQ]Y5 Q _bcQ\m^lV5 b_T\Qb^_ bUV\Q^^_]d `aVU`_6
\_WV^Yo5 ]_W^_ aQbbcQSYcm 1`aY eY[bYa_SQ^^_] [aQZ^V] \VS_]2 𝑀𝑘−1 b`_6
b_RQ]Y7 @_b[_\m[d ^QhQ\Y ]l b c_T_5 hc_ U\p _U^_T_ iQaQ bdjVbcSdVc _U^Q
S_X]_W^Qp `VaVbcQ^_S[Q5 c_ Vbcm 𝑀1 = 15 _RjVV hYb\_ `VaVbcQ^_S_[ U\p 𝑘
iQa_S `_\dhYcbp aQS^l] `a_YXSVUV^Yo SbVf ^QcdaQ\m^lf hYbV\ _c 1 U_ 𝑘C

𝑀𝑘 = 𝑘 ·𝑀𝑘−1 = 𝑘 · (𝑘 − 1) ·𝑀𝑘−2 = . . . = 𝑘 · (𝑘 − 1) · . . . 2 · 1

;Q[ YXSVbc^_5 nc_ hYb\_ ^QXlSQVcbp eQ[c_aYQ\_] 𝑘 Y _R_X^QhQVcbp Dݷ!𝑘ݷ ^Q
bQ]_] UV\V _`aVUV\V^YV] eQ[c_aYQ\Q ^QcdaQ\m^_T_ hYb\Q 𝑘 bhYcQVcbp hYb6ݷ
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\_ `VaVbcQ^_S_[ YX 𝑘 n\V]V^c_S5ݷ Q c_5 hc_ eQ[c_aYQ\ aQSV^ `a_YXSVUV^Yo
hYbV\ _c 1 U_ 𝑘 ‑ nc_ b\VUbcSYV7

5\p be_a]d\Ya_SQ^^_Z SliV XQUQhY _cSVc b_bcQSYc5 cQ[Y] _RaQX_]5 7! =
5040 [_]RY^QgYZ7

; nc_]d aVXd\mcQcd ]_W^_ `aYZcY Y UadTY] `dc7[ݷ AQbb]_caY] ]Vi_[5
S [_c_a_] \VWQc bV]m iQa_S5 Y bV]m `dbclf `_XYgYZ ^Q `_\[V7 3lRaQcm iQa
U\p XQ`_\^V^Yp `VaS_Z `dbc_Z `_XYgYY ]l ]_WV] bV]mo b`_b_RQ]YD [Q[_Z Rl
iQa ]l ^Y SlRaQ\Y5 S ]Vi[V Yf _bcQ^Vcbp iVbcm7 9^QhV T_S_ap5 [_TUQ _U^Q
`_XYgYp dWV XQ`_\^V^Q5 U\p XQ`_\^V^Yp Sc_a_Z `_XYgYY d ^Qb Y]VVcbp iVbcm
SQaYQ^c_S5 S^V XQSYbY]_bcY _c c_T_5 [Q[Y] YX bV]Y S_X]_W^lf b`_b_R_S Rl6
\Q XQ`_\^V^Q `VaSQp `dbcQp `_XYgYp7 CQ[Y] _RaQX_]5 ^Q [QWUlZ YX bV]Y
b`_b_R_S XQ`_\^V^Yp `VaS_Z `_XYgYY d ^Qb Vbcm iVbcm b`_b_R_S XQ`_\^V^Yp
Sc_a_Z `_XYgYY5 Q SbVT_ b`_b_R_S XQ`_\^V^Yp `VaSlf USdf `_XYgYZ `_\dhQ6
Vcbp 7 · 6 = 427 3 ]Vi[V `aY nc_] _bcQݷcbp `pcm iQa_S5 c_ Vbcm ^Q [QWUdo
YX 42 [_]RY^QgYZ `VaSlf USdf iQa_S Vbcm `pcm SQaYQ^c_S SlR_aQ caVcmVT_
iQaQD SbVT_ SQaYQ^c_S U\p `VaSlf caݷf iQa_S `_\dhQVcbp 42 · 5 = 2107 >_
^Q [QWUdo cQ[do [_]RY^QgYo d ^Qb Vbcm hVclaV b`_b_RQ SlR_aQ _hVaVU^_T_
iQaQ5 SVUm S ]Vi[V Yf _bcQ\_bm hVclaVD Y cQ[ UQ\VV7 @aVU`_b\VU^YZ iQa
YX _bcQSiYfbp S ]Vi[V ]l b]_WV] SlRaQcm USd]p b`_b_RQ]Y5 `_b\VU^YZ ‑
_U^Y]7 @_\dhQV]5 hc_ SbVT_ SQaYQ^c_S aQbbcQ^_S[Y bV]Y iQa_S d ^Qb

7 · 6 · 5 · 4 · 3 · 2 · 1 = 7! = 5040

@_Sc_aYS nc_ WV aQbbdWUV^YV U\p b\dhQp 𝑘 iQa_S5 ]l `aYUݷ] [ dWV X^Q[_6
]_]d ^Q] SlaQWV^Yo

𝑘 · (𝑘 − 1) · (𝑘 − 2) · . . . · 3 · 2 · 1 = 𝑘!

‑ c_\m[_ S nc_c aQX ]l [ ^V]d `aYi\Y5 USYTQpbm _c R�_\miYf hYbV\ [ ]V^m6
iY]5 Q ^V ^Q_R_a_c5 [Q[ S `aVUlUdjV] aQbbdWUV^YY7 ?c]VcY]5 hc_ U\p `_6
^Y]Q^Yp UQ\m^VZiYf Sl[\QU_[ ^Q] RdUdc `_\VX^l _RQ aQbbdWUV^Yp7

AQbb]_caY] cV`Vam `a_]VWdc_h^do XQUQhd5 ^QhQS5 [Q[ _Rlh^_5 b hQbc^_T_
b\dhQpC

D ;_\Y S ]Vi[V `_6`aVW^V]d \VWQc bV]m iQaY[_S U\p Q]VaY[Q^6
b[_T_ RY\mpaUQ b ^_]VaQ]Y _c VUY^Yh[Y U_ bV]ݷa[Y7 3Qbp `_[QXQ\
;_\V ^VR_\mido `_\_h[d5 ^Q [_c_a_Z ]_Tdc `_]VbcYcmbp c_\m[_
caY iQaQ7 B[_\m[Y]Y aQX^l]Y b`_b_RQ]Y ;_\p ]_WVc XQ`_\^Ycm
ncd `_\_h[d iQaQ]YH

>Vb_]^V^^_5 hYcQcV\m RVX cadUQ ^QZUݷc _cSVc ^Q nc_c S_`a_b5 `_Sc_aYS caY
`VaSlf iQTQ YX `aYSVUݷ^^_T_ SliV aQbbdWUV^YpC `VaSlZ YX caݷf iQa_S ]l
]_WV] SlRaQcm bV]mo b`_b_RQ]Y5 Sc_a_Z ‑ iVbcmo5 caVcYZ ‑ `pcmoD _cSVc
b_bcQSYc 7·6·5 = 210 SQaYQ^c_S7 Nc_ hYb\_ ]_W^_ XQ`YbQcm5 Yb`_\mXdp bY]S_\
eQ[c_aYQ\QC
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7 · 6 · 5 =
7 · 6 · 5 · 4 · 3 · 2 · 1

4 · 3 · 2 · 1
=

7!

4!

3 _RjV] b\dhQV5 [_TUQ d ^Qb Vbcm 𝑛 `aVU]Vc_S 1n\V]V^c_S ]^_WVbcSQ2 Y ^dW^_
b_bcQSYcm d`_apU_hV^^lZ ^QR_a 1[_acVW2 U\Y^_Z 𝑘5 Y]VV]C

𝑛 · (𝑛− 1) · . . . · (𝑛− 𝑘 + 1) =

=
𝑛 · (𝑛− 1) · . . . · (𝑛− 𝑘 + 1) · (𝑛− 𝑘) · . . . · 2 · 1

(𝑛− 𝑘) · . . . · 2 · 1
=

=
𝑛!

(𝑛− 𝑘)!

Ncd SV\YhY^d5 ^QXlSQV]do [_\YhVbcS_] aQX]VjV^YZ YX 𝑛 `_ 𝑘5 Y^_TUQ S
adbb[_pXlh^_Z \YcVaQcdaV _R_X^QhQoc 𝐴𝑘

𝑛 1hYcQVcbp 1 YX n^ `_ [Q27 3 Q^6
T\_pXlh^_Z \YcVaQcdaV5 Q cQ[WV Y S ^V[_c_alf adbb[_pXlh^lf Ybc_h^Y[Qf
Yb`_\mXdVcbp _R_X^QhV^YV (𝑛)𝑘5 [_c_a_V ^QXlSQoc dRlSQojY] eQ[c_aYQ\_]7

BVZhQb5 `_WQ\dZ5 bQ]_V SaV]p aViYcm XQUQhd5 [_c_ado ]l be_a]d\Ya_6
SQ\Y ^Q bca7 :;B5 ^_ ^V bcQ\Y aViQcm7 >Q`_]^Y] Vݷ db\_SYVC

D 5Y]l Vbcm hVclaV aQX^_gSVc^lf [dRY[Q7 BcQSp Yf _UY^ ^Q Uad6
T_Z5 5Y]Q bca_Yc RQi^Y5 `aYhݷ] _UY^ [dRY[5 ^Q [_c_a_] ^YhVT_
^V bc_Yc5 5Y]Q c_WV bhYcQVc RQi^VZD Y^QhV T_S_ap5 RQi^p d 5Y]l
Y]VVc Slb_cd _c : U_ = [dRY[_S7 B[_\m[_ aQX\Yh^lf RQiV^ ]_W^_
`_bca_Ycm YX Y]VojYfbp [dRY[_SH

Pb^_5 hc_ RQiV^ YX hVclaݷf [dRY[_S RdUVc 4! = 247 2QiV^ YX caݷf [dRY[_S
`_\dhYcbp bc_\m[_ WVC [QWUQp YX ^Yf `_\dhQVcbp YX _U^_Z bca_T_ _`aVUV\6^ݷ
^_Z RQi^Y Slb_cl 4 b^pcYV] _U^_T_ [dRY[Q5 ^_ c_5 hc_ nc_c [dRY[ 5Y]Q c_
\Y UVaWYc S ad[Qf5 c_ \Y [dUQ6c_ dRaQ\5 S]Vbc_ c_T_ hc_Rl `_bcQSYcm VT_ ^Q
SVaiY^d RQi^Y5 ^Y[Q[ ^V YX]V^pVc [_\YhVbcSQ [_]RY^QgYZ7 2QiV^ YX USdf
[dRY[_S RdUVc 4 · 3 = 125 Q RQiV^ YX _U^_T_ [dRY[Q ‑ 45 `_ hYb\d Y]VojYfbp
[dRY[_S7 24 + 24 + 12 + 4 = 645 nc_ Y Vbcm _cSVc XQUQhY7

CV`Vam ]l `_U_i\Y S`\_c^do [ _hVaVU^_Z [\QbbYhVb[_Z XQUQhV5 aQUY [_6
c_a_Z5 S _RjV] Y gV\_]5 Y Rl\ XQcVp^ SVbm aQXT_S_a _ `VaVbcQ^_S[Qf7 ;Q[
_Rlh^_5 ]l ^Qh^ݷ] b hQbc^_T_ b\dhQpC

D ;_\Y S ]Vi[V \VWQc Sbݷ cV WV bV]m iQaY[_S U\p Q]VaY[Q^b[_6
T_ RY\mpaUQ b ^_]VaQ]Y _c VUY^Yh[Y U_ bV]ݷa[Y7 3Qbp UQ\ ;_\V
`dbc_Z ]Vi_[ Y `_`a_bY\ `VaV\_WYcm S ^VT_ caY \oRlf iQaQ7
B[_\m[Y]Y aQX^l]Y b`_b_RQ]Y ;_\p ]_WVc Sl`_\^Ycm `a_bmRd
3QbYH

NcQ XQUQhQ _c\YhQVcbp _c `aVUlUdjVZ XQUQhY `a_ ;_\o Y 3Qbo cV]5 hc_
iQal S ]Vi[V5 _hVSYU^_5 `VaV]ViQocbpD Y^QhV T_S_ap5 ^Qb R_\miV ^V Y^6
cVaVbdVc `_apU_[ b\VU_SQ^Yp n\V]V^c_S S Yc_T_Slf [_]RY^QgYpf7 Hc_Rl
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`_^pcm5 [Q[ ncQ XQUQhQ aViQVcbp5 `aVUbcQSY] bVRV5 hc_ ;_\o c_WV XQY^cVaV6
b_SQ\_5 b[_\m[Y]Y WV b`_b_RQ]Y _^ ]_WVc SlRaQcm caY iQaQ YX Y]VojYfbp
bV]Y RVX dhݷcQ `_apU[Q5 Y _^ U\p ^QhQ\Q Sl`YbQ\ ^Q \YbcV Rd]QTY SbV ;:9
SQaYQ^c_S5 `_\dhV^^lf `aY aViV^YY `aVUlUdjVZ XQUQhY5 TUV S]Vbc_ ]Vi[Q
Rl\Q `_\_h[Q5 c_ Vbcm SbV S_X]_W^lV SQaYQ^cl aQX]VjV^YZ YX bV]Y `_ caY
b dhݷc_] `_apU[Q n\V]V^c_S7 8^Qp5 hc_ SQaYQ^cl5 aQX\YhQojYVbp c_\m[_
`_apU[_] b\VU_SQ^Yp n\V]V^c_S5 `aYUݷcbp cV`Vam aQbb]QcaYSQcm [Q[ _UY^Q6
[_SlV5 ;_\p aViY\ U\p `a_Rl `_b]_caVcm5 b[_\m[_ aQX baVUY ;:9 Sl`YbQ^^lf
[_]RY^QgYZ SbcaVhQocbp [_]RY^QgYY5 b_bc_pjYV YX iQa_S b ^_]VaQ]Y :5 ; Y
<7 3^Y]QcV\m^_ `a_b]_caVS bS_Y XQ`YbY5 ;_\p _R^QadWY\ iVbcm cQ[Yf [_]6
RY^QgYZC :;<5 :<;5 ;:<5 ;<:5 <:; Y <;:7 AViYS `a_SVaYcm [Q[_Z6^YRdUm UadT_Z
^QR_a iQa_S5 ;_\p `a_b]_caV\ bS_Z b`Yb_[ S `_Yb[Qf [_]RY^QgYZ5 Yb`_\m6
XdojYf iQal b ^_]VaQ]Y ;5 < Y ?D cQ[Yf [_]RY^QgYZ c_WV ^Qi\_bm iVbcmC
;<?5 ;?<5 <;?5 <?;5 ?;< Y ?<; 1ncY [_]RY^QgYY dWV X^Q[_]l ^Q] `_ aYb7 :7A ^Q
bca7 :<<27

>Q nc_] ]VbcV bS_Yf YXlb[Q^YZ ;_\p bcQ\ 1RdUV] ^QUVpcmbp5 hc_ S]VbcV b
^Q]Y2 U_TQUlSQcmbp5 hc_ c_ WV bQ]_V `_\dhYcbp U\p \oR_T_ ^QR_aQ iQaY[_S7
3 bQ]_] UV\V5 SVUm b`Yb_[ YX ;:9 [_]RY^QgYZ S[\ohQVc SbV S_X]_W^lV SQaY6
Q^cl SlR_aQ `_ caY iQaQ YX bV]Y b dhݷc_] Yf `_apU[QD [Q[ b\VUbcSYV5 [Q[YV
Rl ]l ^Y SXp\Y caY iQaQ YX bV]Y5 S ^QiV] b`Yb[V ^QZUdcbp5 _`pcm6cQ[Y5
SbV [_]RY^QgYY5 b_bc_pjYV YX ncYf caݷf iQa_S5 c_ Vbcm5 `_`a_bcd5 SbV `V6
aVbcQ^_S[Y SlRaQ^^lf caݷf iQa_SD ^d Q `VaVbcQ^_S_[ YX caݷf n\V]V^c_S5
[Q[ ]l X^QV]5 bdjVbcSdVc 3! = 3 · 2 · 1 = 67 @_\dhQVcbp5 hc_ \oRQp YX Y^cV6
aVbdojYf ^Qb [_]RY^QgYZ `aVUbcQS\V^Q S b`Yb[V iVbcm aQXD Y^QhV T_S_ap5
b`Yb_[ a_S^_ SiVbcVa_ U\Y^^VV5 hV] ^dW^lZ ^Q] aVXd\mcQc7 >Q] _bcQ\_bm
\Yim `_UV\Ycm 210 ^Q 65 Y ]l `_\dhY] _cSVc XQUQhYC 35 = 210

6 = (7)3
3! = 7!

4!3! 7
3 _RjV] b\dhQV ^Qb Y^cVaVbdVc5 b[_\m[Y]Y b`_b_RQ]Y ]_W^_ SlRaQcm 𝑘

`aVU]Vc_S YX Y]VojYfbp 𝑛 RVX dhݷcQ Yf `_apU[QD b__cSVcbcSdojQp SV\YhY^Q
^QXlSQVcbp [_\YhVbcS_] b_hVcQ^YZ YX 𝑛 `_ 𝑘 Y _R_X^QhQVcbp [Q[ 𝐶𝑘

𝑛 1hY6
cQVcbp GVݷ YX n^ `_ [QݷD Rd[SQ 𝐶 `a_Ybf_UYc _c b\_SQ 3?=29>1D9?>C5 c_ Vbcm
5ݷRY^QgYY[_]ݷ Y\Y 27ݷb_hVcQ^Ypݷ @_Sc_app SliV`aYSVUݷ^^lV aQbbdWUV^Yp
U\p _RjVT_ b\dhQp5 XQ]VcY]5 hc_5 Vb\Y aQbb]_caVcm SbV (𝑛)𝑘 aQX]VjV^YZ 1[_6
c_alV _c\YhQocbp _c b_hVcQ^YZ cV]5 hc_ S ^Yf `_apU_[ n\V]V^c_S bhYcQVcbp
SQW^l]25 c_ S [ݷ^ [QWU_V b_hVcQ^YV RdUVc `aVUbcQS\V^_ 𝑘! aQX `_ hYb\d
S_X]_W^lf `VaVbcQ^_S_[ 𝑘 n\V]V^c_S5 c7 V7 hYb\_ (𝑛)𝑘 = 𝑛!

(𝑛−𝑘)! `aVS_bf_UYc
Yb[_]_V 𝐶𝑘

𝑛 a_S^_ S 𝑘! aQX7 B_RbcSV^^_ T_S_ap5 Sb5ݷ _bcQ\_bm c_\m[_ `_UV\Ycm
𝑛!

(𝑛−𝑘)! ^Q 𝑘!5 Y ]l `_\dhY] bQ]do T\QS^do e_a]d\d i[_\m^_Z [_]RY^Qc_aY6
[YC

𝐶𝑘
𝑛 =

𝑛!

𝑘!(𝑛− 𝑘)!

1 cV`Vam ]l b[QWV] SQ] c_5 hc_ SQ] SapU \Y ]_T\Y T_S_aYcm S i[_\VC ^Y S
[_V] b\dhQV5 ^Y XQ [Q[YV `ap^Y[Y5 ^Y `aY [Q[Yf db\_SYpf ^V XQ`_6
]Y^QZcV ncd e_a]d\d1 6b\Y Sl Sb6ݷcQ[Y b\dhQZ^_ XQ`_]^YcV Vݷ Y\Y Vb\Y



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :<@

Sl db`V\Y XQdhYcm ncd e_a]d\d ^QYXdbcm U_ c_T_5 [Q[ SQ] S ad[Y `_`Q\Qbm
^QiQ [^YTQ5 `_bcQaQZcVbm Vݷ b^_SQ XQRlcm5 [Q[ bQ]lZ bcaQi^lZ ^_h^_Z [_i6
]Qa7 5V\_ S c_]5 hc_ `_]^Ycm ncd e_a]d\d `a_bc_ _`Qb^_C S_X^Y[QVc b_R\QX^
`aY]V^Ycm Vݷ RVX \Yi^Yf aQXUd]YZ S \oR_Z [_]RY^Qc_a^_Z XQUQhV5 TUV `aY6
bdcbcSdoc [Q[YV6^YRdUm USQ hYb\QD S R_\miY^bcSV b\dhQVS cQ[_V `aY]V^V^YV
RdUVc _iYR_h^l] Y UQbc ^VSVa^lV aVXd\mcQcl7

3]Vbc_ XQ`_]Y^Q^Yp bQ]_Z e_a]d\l XQ`_]^YcV \dhiV bfV]d Vݷ SlS_UQ7
;_TUQ SQ] UVZbcSYcV\m^_ RdUVc ^dW^_ ^QZcY hYb\_ b_hVcQ^YZ YX 𝑛 Ybf_U^lf
n\V]V^c_S `_ 𝑘 SlRYaQV]lf n\V]V^c_S5 Sl b]_WVcV SlSVbcY e_a]d\d U\p
𝐶𝑘
𝑛 S d]V XQ c_ SaV]p5 `_[Q RdUVcV Vݷ `YbQcmD U\p nc_T_5 ^Q`YbQS 𝐶𝑘ݷ

𝑛 ݷ=
Y ^QaYb_SQS Ua_R^do hVacd5 `a_[adcYcV S d]V `aY]Va^_ b\VUdojVVC _RjVV
hYb\_ `VaVbcQ^_S_[ YX 𝑛 b_bcQS\pVc 𝑛!5 ^_ ^Q] ^dW^l c_\m[_ 𝑘 h\V^_S
eQ[c_aYQ\Q5 cQ[ hc_ \Yi^YV h\V^l ]l dRYaQV]5 `_UV\YS ^Q (𝑛−𝑘)!D c_5 hc_
`_\dhY\_bm5 Vbcm [_\YhVbcS_ [_]RY^QgYZ b dhݷc_] `_apU[Q5 Q ^Qb `_apU_[
^V S_\^dVc5 cQ[ hc_ `_\dhQVcbp5 hc_ ]l [QWUdo [_]RY^QgYo `_bhYcQ\Y
𝑘! aQX5 UV\Y] ^Q 𝑘! Y `_\dhQV] c_5 hc_ ^Q] ^dW^_7 CQ[_Z `_Uf_U ^V `_XS_\Yc
`aY]V^Ycm e_a]d\d ^V `_ UV\d5 `_c_]d hc_ Sl RdUVcV X^Qcm c_h^_5 hc�_ ncQ
e_a]d\Q _X^QhQVc Y U\p hVT_ Vݷ ]_W^_ `aY]V^pcm7

9^cVaVb^_5 hc_ cd WV bQ]do e_a]d\d ]_W^_ SlSVbcY Y UadTY] aQbbdWUV6
^YV]7 @aVUbcQSmcV bVRV5 hc_ ]l b^QhQ\Q SlbcQSY\Y ^Q `_\[d S apU 𝑛 iQa_S5
`_c_] _cUV\Y\Y `VaSlV 𝑘 YX ^Yf Y bbl`Q\Y S ]Vi_[5 Q _bcQ\m^lV 𝑛−𝑘 bbl`Q\Y
S UadT_Z ]Vi_[D VbcVbcSV^^_5 S [QWU_] ]Vi[V iQal `VaV]ViQ\Ybm7 B[_\m6
[_ S_X]_W^_ cQ[Yf 1Yc_T_Slf2 [_]RY^QgYZ5 S [_c_alf iQal aQX\_WV^l `_
USd] ]Vi[Q]5 `aYhݷ] `_apU_[ bbl`Q^Yp iQa_S S [QWUlZ YX ]Vi[_S ^Qb ^V
S_\^dVcH @_ZUݷ] `_ dWV X^Q[_]_Z ^Q] bfV]V aQbbdWUV^YZC YX^QhQ\m^_ d ^Qb
Rl\_ 𝑛! [_]RY^QgYZ5 ^_ baVUY ^Yf [QWUlV 𝑘! bcQ\Y ^VaQX\YhY]l YX6XQ c_T_5
hc_ 𝑘 iQa_S `VaV]ViQ\Ybm S `VaS_] ]Vi[V5 cQ[ hc_ _bcQ\_bm 𝑛!

𝑘! [_]RY^QgYZ
1`_b\V c_T_5 [Q[ `VaSlV 𝑘 iQa_S bbl`Q\Y S `VaSlZ ]Vi_[ Y cQ] `VaV]ViQ\Y5
Q _bcQ\m^lV (𝑛 − 𝑘) iQa_S `_[Q ^Y[dUQ ^V bbl`Q\Y25 ^_ baVUY ncYf [_]RY6
^QgYZ [QWUlV (𝑛− 𝑘)! `_c_] c_WV bcQ\Y ^VaQX\YhY]l YX6XQ `VaV]ViYSQ^Yp
iQa_S S_ Sc_a_] ]Vi[V7 9c_T_ 𝑛! `aVS_bf_UYc Yb[_]_V 𝐶𝑘

𝑛 S 𝑘!(𝑛−𝑘)! aQX5 c_
Vbcm 𝐶𝑘

𝑛 = 𝑛!
𝑘!(𝑛−𝑘)! 7

Nc_ aQbbdWUV^YV `aY]VhQcV\m^_ cV]5 hc_ _^_5 S _c\YhYV _c `aVUlUdjVT_5
bY]]VcaYh^_C _RQ ]^_WYcV\p S X^Q]V^QcV\V Ua_RY `_\dhQocbp _UY^Q[_Sl]
`dc7[ݷ 8QUQhQ Y S bQ]_] UV\V _R\QUQVc ^V[_c_a_Z bY]]VcaYVZC SlRaQcm5
[Q[YV 𝑘 iQa_S `VaVbl`Qcm S UadT_Z ]Vi_[5 ]_W^_5 _hVSYU^_5 cV] WV hYb\_]
b`_b_R_S5 [Q[ Y SlRaQcm5 [Q[YV 𝑘 iQa_S _bcQSYcm S ]Vi[V7 Nc_ SlaQWQVcbp
c_WUVbcS_] 𝐶𝑘

𝑛 ≡ 𝐶𝑛−𝑘
𝑛 7

5\p Sla_WUV^^lf b\dhQVS UV\Qoc U_`djV^YV5 hc_ 𝐶0
𝑛 = 𝐶𝑛

𝑛 = 1 U\p
\oR_T_ ^QcdaQ\m^_T_ 𝑛5 ^_ nc_ U_`djV^YV5 [Q[ ^VcadU^_ dRVUYcmbp5 S`_\^V
VbcVbcSV^^_7 3 bQ]_] UV\V5 𝐶0

𝑛 b__cSVcbcSdVc _cSVcd ^Q S_`a_b b[_\m[Y]Yݷ
b`_b_RQ]Y ]_W^_ ^_\m iQa_S YX 𝑛 Y]VojYfbp `VaVbl`Qcm S UadT_Z ]Vi_[7ݷ
?hVSYU^_5 cQ[_Z b`_b_R _UY^C ]l `a_bc_ ^YhVT_ ^V UV\QV]5 Y SbV iQal _bcQ6
ocbp \VWQcm S Ybf_U^_] ]Vi[V5 Q Sc_a_Z ]Vi_[ cQ[ Y _bcQݷcbp `dbcl]7 @aQ[6



:<A @aVUSQaYcV\m^lV bSVUV^Yp

cYhVb[Y bc_\m WV `a_bc_ _Rbc_pc UV\Q Y b 𝐶𝑛
𝑛 C b[_\m[Y]Yݷ b`_b_RQ]Y ]_W^_

𝑛 iQa_S YX ]Vi[Q b 𝑛 iQaQ]Y `VaVbl`Qcm S UadT_Z ]Vi_[ݷH 6bcVbcSV^^_5
a_S^_ _U^Y]C `_UbcQS\pV] Sc_a_Z ]Vi_[5 `VaVbl`QV] S ^VT_ Sb5ݷ hc_ ^Qi\_bm
S `VaS_]5 Y UV\_ bUV\Q^_7

HYb\Q 𝐶𝑘
𝑛 ^QXlSQoc RY^_]YQ\m^l]Y [_neeYgYV^cQ]Y5 `_c_]d hc_ hVaVX ^Yf ]_W6

^_ XQ`YbQcm _RjYZ SYU aQX\_WV^Yp RY^_]Q >moc_^QC

(𝑎+ 𝑏)𝑛 =

𝑛∑︁
𝑘=0

𝐶𝑘
𝑛𝑎

𝑛−𝑘𝑏𝑘

>Q`aY]Va5 (𝑎+𝑏)5 = 𝑎5+5𝑎4𝑏+10𝑎3𝑏2+10𝑎2𝑏3+5𝑎𝑏4+𝑏55 `aY nc_] hYb\Q 1, 5, 10, 10, 5
Y 1 `aVUbcQS\poc b_R_Z 𝐶0

5 , 𝐶
1
5 , 𝐶

2
5 , 𝐶

3
5 , 𝐶

4
5 Y 𝐶5

5 7 9^cVaVb^_5 hc_ R_\miY^bcS_ `a_eVb6
bY_^Q\m^lf ]QcV]QcY[_S `_\QTQoc XUVbm Sbݷ ^Qbc_\m[_ _hVSYU^l]5 hc_ ^Y U_ [Q[Yf
_Rkpb^V^YZ ^V b^Ybf_UpcD ]VWUd cV]5 _bcQ\m^Qp `dR\Y[Q5 S c_] hYb\V Y R_\miY^bcS_
\oUVZ5 Y]VojYf SlbiVV cVf^YhVb[_V _RaQX_SQ^YV5 ^_ ^V pS\pojYfbp `a_eVbbY_^Q\m6
^l]Y ]QcV]QcY[Q]Y5 S__RjV ^V SYUpc bSpXY ]VWUd XQUQhVZ _ `VaVbl`Q^YY iQa_S YX
]Vi[Q S ]Vi_[ Y aQX\_WV^YV] RY^_]Q >moc_^QD ^Q S_`a_b5 _c[dUQ S e_a]d\V RY^_]Q
SXp\Ybm [_]RY^QgYY iQa_S5 _^Y _Rlh^_ _cSVhQoc bQ[aQ]V^cQ\m^l] ]cQݷ `_\dhY\_bm5ݷ
SYUY]_5 `_\QTQp `a_Ybf_UpjVV c_ \Y b\dhQZ^l] b_S`QUV^YV] 1f_cp _c[dUQ S ]QcV]QcY6
[V b\dhQZ^_bcYH25 c_ \Y SXQY]_bSpXmo ^Qbc_\m[_ ^VcaYSYQ\m^_Z5 hc_ Vݷ S__RjV ^VS_X6
]_W^_ `a_b\VUYcm7

=VWUd cV]5 hc_Rl `_\dhYcm S `a_gVbbV aQX\_WV^Yp RY^_]Q ^Qid XQUQhdݷ _ ]Vi[Qf
b iQaQ]Y5ݷ U_bcQc_h^_ XQ]VcYcm5 hc_ aVhm U_\W^Q YUcY ^V _ c_]5 [Q[ aQX\_WYcm RY^_]
^Q b\QTQV]lV 1nc_ S_`a_b b\Yi[_] _RjYZ Y XQcaQTYSQVc _c^oUm ^V c_\m[_ [_]RY^QgYY25
Q _ c_]5 [Q[_Z [_neeYgYV^c RdUVc bc_pcm `aY [QWU_] h\V^V aQX\_WV^Yp7

>Q Sbp[YZ b\dhQZ ^Q`_]^Y]5 [Q[ `a_Ybf_UYc i[_\m^_V aQb[alcYVݷ b[_R_[ݷ `aY
d]^_WV^YY _U^_Z bd]]l ^Q UadTdo7 Hc_Rl bd]]d (𝑎1 + 𝑎2 + . . . + 𝑎𝑛) d]^_WYcm ^Q
bd]]d (𝑏1+𝑏2+ . . .+𝑏𝑚)5 ^dW^_ b^QhQ\Q [QWU_V YX b\QTQV]lf `VaS_Z bd]]l d]^_WYcm
^Q `VaS_V b\QTQV]_V Sc_a_Z bd]]l 1S UQ^^_] b\dhQV ‑ ^Q 𝑏125 cQ[ hc_ `_\dhYcbp 𝑎1𝑏1+
𝑎2𝑏1 + . . . + 𝑎𝑛𝑏1D `_c_] `a_UV\Qcm c_ WV bQ]_V b_ Sc_al] b\QTQV]l] Sc_a_Z bd]]l5
`_\dhYS 𝑎1𝑏2 + 𝑎2𝑏2 + . . . + 𝑎𝑛𝑏25 Y cQ[ UQ\VV U\p [QWU_T_ b\QTQV]_T_ Sc_a_Z bd]]lD
SbV `_\dhV^^lV gV`_h[Y b\QTQV]lf b\VUdVc b\_WYcm S]VbcV7 3 Yc_TV `_\dhYcbp bd]]Q5
b_bc_pjQp YX 𝑛𝑚 b\QTQV]lf5 `aVUbcQS\pojYf b_R_Z SbVS_X]_W^lV `a_YXSVUV^Yp SYUQ
𝑎𝑖𝑏𝑗 7 3 hQbc^_bcY5 (𝑎+ 𝑏)(𝑐+ 𝑑) = 𝑎𝑐+ 𝑏𝑐+ 𝑎𝑑+ 𝑏𝑑7

Pb^_5 hc_ Vb\Y `aY aQb[alcYY b[_R_[ S SlaQWV^YY (𝑎+𝑏)𝑛 ^V `aYS_UYcm _U^_a_U^lV
h\V^l5 c_ S Yc_T_S_Z bd]]V `_\dhYcbp 2𝑛 b\QTQV]lf7 >Q`aY]VaC

(𝑎+ 𝑏)4 = (𝑎+ 𝑏)(𝑎+ 𝑏)(𝑎+ 𝑏)(𝑎+ 𝑏) = (𝑎+ 𝑏)(𝑎+ 𝑏)(𝑎𝑎+ 𝑎𝑏+ 𝑏𝑎+ 𝑏𝑏) =
= (𝑎+ 𝑏)(𝑎𝑎𝑎+ 𝑎𝑎𝑏+ 𝑎𝑏𝑎+ 𝑎𝑏𝑏+ 𝑏𝑎𝑎+ 𝑏𝑎𝑏+ 𝑏𝑏𝑎+ 𝑏𝑏𝑏) =
= 𝑎𝑎𝑎𝑎+ 𝑎𝑎𝑎𝑏+ 𝑎𝑎𝑏𝑎+ 𝑎𝑎𝑏𝑏+ 𝑎𝑏𝑎𝑎+ 𝑎𝑏𝑎𝑏+ 𝑎𝑏𝑏𝑎+ 𝑎𝑏𝑏𝑏+
+𝑏𝑎𝑎𝑎+ 𝑏𝑎𝑎𝑏+ 𝑏𝑎𝑏𝑎+ 𝑏𝑎𝑏𝑏+ 𝑏𝑏𝑎𝑎+ 𝑏𝑏𝑎𝑏+ 𝑏𝑏𝑏𝑎+ 𝑏𝑏𝑏𝑏

5\p R_\miVZ ^QT\pU^_bcY ]l XUVbm ^V bcQ\Y Yb`_\mX_SQcm `_[QXQcV\Y bcV`V^Y7 ;QWU_V
b\QTQV]_V Yc_T_S_T_ aQX\_WV^Yp `aVUbcQS\pVc b_R_Z `a_YXSVUV^YV5 S [_c_a_] YX [QW6
U_Z Ybf_U^_Z ݷb[_R[Yݷ SXpc_ \YR_ 𝑎5 \YR_ 𝑏5 Q bQ]Q bd]]Q b_bc_Yc YX SbVf S_X]_W^lf
cQ[Yf b\QTQV]lf7 >VcadU^_ SYUVcm5 hc_ Yf S_X]_W^_ a_S^_ 2𝑛5 SVUm YX [QWU_Z b[_R[Y
]l U_\W^l SXpcm \YR_ 𝑎5 \YR_ 𝑏5 c_ Vbcm ]l `_\dhQV] dWV X^Q[_]do ^Q] XQUQhd `a_
o^lf i`Y_^_S Y \Q]`_h[YD ^_ [ UV\d nc_ S UQ^^_] b\dhQV ^V _c^_bYcbp7

@_b\V `aYSVUV^Yp `_U_R^lf h\V^_S ]l5 _hVSYU^_5 `_\dhY] bd]]d _U^_h\V^_S SYUQ
𝑀𝑎𝑘𝑏𝑛−𝑘 1^Q`_]^Y]5 hc_ S ^QiV] `aY]VaV aQX\_WV^Yp 𝑛 = 45 ^_ nc_ \Yim hQbc^Qp Y\6
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𝐶0
0

𝐶0
1 𝐶1

1

𝐶0
2 𝐶1

2 𝐶2
2

𝐶0
3 𝐶1

3 𝐶2
3 𝐶3

3

𝐶0
4 𝐶1

4 𝐶2
4 𝐶3

4 𝐶4
4

𝐶0
5 𝐶1

5 𝐶2
5 𝐶3

5 𝐶4
5 𝐶5

5

𝐶0
6 𝐶1

6 𝐶2
6 𝐶3

6 𝐶4
6 𝐶5

6 𝐶6
6

:
: :

: ; :
: < < :

: = ? = :
: > :9 :9 > :

: ? :> ;9 :> ? :
AYb7 :7B7 CaVdT_\m^Y[ @Qb[Q\p

\obcaQgYp [ _RjY] aQbbdWUV^Yp]25 Y ^Q] _bcQ\_bm Slpb^Ycm5 hV]d aQS^_ 𝑀 D ^VcadU^_
U_TQUQcmbp5 hc_ 𝑀 `aVUbcQS\pVc b_R_Z _cSVc ^Q S_`a_b5 b[_\m[Y]Y b`_b_RQ]Y ]_W^_
YX SbVf 𝑛 ݷ]_b[_Rݷ SlRaQcm 𝑘 5ݷ]_b[_Rݷ YX [_c_alf ]l S_Xm]ݷ] b_]^_WYcV\V] b\Q6
TQV]_V 𝑎5 Q YX _bcQ\m^lf S_Xm]ݷ] b\QTQV]_V 𝑏7 3 cQ[_Z e_a]d\Ya_S[V dWV bcQ^_SYcbp
`_^pc^_5 hc_ nc_ Y Vbcm5 b_RbcSV^^_ T_S_ap5 ^QiQ XQUQhQ `a_ iQalC S]Vbc_ iQa_S d
^Qb Dݷb[_R[Yݷ S]Vbc_ `VaV[\QUlSQ^Yp iQaQ S UadT_Z ]Vi_[ ]l SlRYaQV] YX b[_R6ݷ
[Yݷ b\QTQV]_V 𝑏5 S]Vbc_ _bcQS\V^Yp iQaQ S Ybf_U^_] ]Vi[V ]l SlRYaQV] YX ݷb[_R[Yݷ
b\QTQV]_V 𝑎7 3 hQbc^_bcY5 U\p ^QiVT_ `aY]VaQ _U^_h\V^ 𝑎2𝑏2 SbcaVhQVcbp S aQX\_WV^YY
iVbcm aQXC

𝑎𝑎𝑏𝑏+ 𝑎𝑏𝑎𝑏+ 𝑎𝑏𝑏𝑎+ 𝑏𝑎𝑎𝑏+ 𝑏𝑎𝑏𝑎+ 𝑏𝑏𝑎𝑎

‑ hc_ b__cSVcbcSdVc X^QhV^Yo 𝐶2
4 D `_b\V `aYSVUV^Yp `_U_R^lf h\V^_S S Yc_T_S_] ]^_6

T_h\V^V `_pSYcbp _U^_h\V^ 6𝑎2𝑏27 3 c_ WV SaV]p5 ^Q`aY]Va5 _U^_h\V^ 𝑏4 SbcaVcY\bp
^Q] SbVT_ _UY^ aQX 1S SYUV 𝑏𝑏𝑏𝑏25 hc_ b__cSVcbcSdVc 𝐶4

4 = 15 Y cQ[ UQ\VV7
9XSVbcV^ _hV^m `a_bc_Z b`_b_R SlhYb\V^Yp X^QhV^YZ 𝐶𝑘

𝑛5 ^V caVRdojYZ ^Y[Q[Yf
_`VaQgYZ [a_]V b\_WV^Yp ‑ cQ[ ^QXlSQV]lZ caVdT_\m^Y[ @Qb[Q\p 1aYb7 :7B27 @VaSQp
bca_h[Q nc_T_ ݷcaVdT_\m^Y[Qݷ b_bc_Yc YX _U^_Z VUY^Ygl5 [_c_aQp b__cSVcbcSdVc X^QhV6
^Yo 𝐶0

0 1b[_\m[Y]Y b`_b_RQ]Y ]_W^_ YX `dbc_T_ ]Vi[Q S UadT_Z `dbc_Z ]Vi_[ `VaVbl6
`Qcm ^_\m iQaY[_SH ?hVSYU^_5 _U^Y]27 @_b\VUdojYV bca_[Y ^QhY^Qocbp Y XQ[Q^hYSQ6
ocbp VUY^YgVZ5 hc_ b__cSVcbcSdVc 𝐶0

𝑛 Y 𝐶𝑛
𝑛 D SbV _bcQ\m^lV n\V]V^cl bca_[ `_\dhQocbp

b\_WV^YV] n\V]V^c_S `aVUlUdjVZ bca_[Y5 ]VWUd [_c_al]Y bc_Yc SlhYb\pV]lZ n\V6
]V^c7 >Q`aY]Va5 US_Z[Q S bVaVUY^V caVcmVZ bca_[Y `_\dhV^Q [Q[ bd]]Q bc_pjYf ^QU ^VZ
VUY^YhV[D USV ca_Z[Y S b\VUdojVZ bca_[V `_\dhV^l b\_WV^YV] bc_pjYf ^QU [QWU_Z
YX ^Yf US_Z[Y Y VUY^YglD S ^YW^VZ YX `_[QXQ^^lf bca_[ hYb\_ 15 `_\dhV^_ b\_WV^Y6
V] bc_pjYf ^QU ^Y] 5 Y 105 Y cQ[ UQ\VV7 CaVdT_\m^Y[ @Qb[Q\p _b^_SQ^ ^Q c_WUVbcSV
𝐶𝑘

𝑛+1 ≡ 𝐶𝑘−1
𝑛 + 𝐶𝑘

𝑛5 [_c_a_V \VT[_ SlSVbcY5 `aV_RaQXdp e_a]d\lC

𝐶𝑘−1
𝑛 + 𝐶𝑘

𝑛 =
𝑛!

(𝑘 − 1)!(𝑛− 𝑘 + 1)!
+

𝑛!

𝑘!(𝑛− 𝑘)!
=

= 𝑛!

(︂
1

(𝑘 − 1)!(𝑛− 𝑘 + 1)!
+

1

𝑘!(𝑛− 𝑘)!

)︂
=

= 𝑛!

(︂
1

(𝑘 − 1)!(𝑛− 𝑘 + 1)(𝑛− 𝑘)!
+

1

𝑘(𝑘 − 1)!(𝑛− 𝑘)!

)︂
=

= 𝑛!

(︂
𝑘

𝑘(𝑘 − 1)!(𝑛− 𝑘 + 1)(𝑛− 𝑘)!
+

(𝑛− 𝑘 + 1)

𝑘(𝑘 − 1)!(𝑛− 𝑘 + 1)(𝑛− 𝑘)!

)︂
=
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= 𝑛!

(︂
𝑘

𝑘!(𝑛+ 1− 𝑘)!
+

(𝑛+ 1− 𝑘)

𝑘!(𝑛+ 1− 𝑘)!

)︂
=

= 𝑛!

(︂
𝑛+ 1

𝑘!(𝑛+ 1− 𝑘)!

)︂
=

(𝑛+ 1)!

𝑘!(𝑛+ 1− 𝑘)!
= 𝐶𝑘

𝑛+1

?U^Q[_ T_aQXU_ Y^cVaVb^VV S [_^cV[bcV ^QiVT_ aQXT_S_aQ RY^Qc_a^lZ[_]ݷ b]lb\ݷ nc_6
T_ c_WUVbcSQ5 [_c_alZ _[QXlSQVcbp ^V_WYUQ^^_ `a_bcl]7 9cQ[5 `dbcm d ^Qb Rl\ ]Vi_[
b 𝑛 iQaQ]Y5 `a_^d]Va_SQ^^l]Y _c 1 U_ 𝑛7 >Q] UQ\Y Vjݷ _UY^ iQa5 b^QRWݷ^^lZ ^_6
]Va_] 𝑛 + 15 Y b`a_bY\Y5 b[_\m[Y]Y b`_b_RQ]Y ]l b]_WV] cV`Vam5 [_TUQ d ^Qb Vbcm
U_`_\^YcV\m^lZ iQaY[5 ^Qbl`Qcm 𝑘 iQa_S S `dbc_Z ]Vi_[7 5VaWQ (𝑛+ 1)6Z iQa S ad6
[Qf5 ]l b__RaQXY\Y5 hc_ SbV ^QiY SQaYQ^cl ]_W^_ aQXUV\Ycm ^Q USV ^V`VaVbV[QojYVbp
Tad``l7 @VaSQp Tad``Q SQaYQ^c_S _b^_SlSQVcbp ^Q c_]5 hc_ ]l cQ[ Y `a_U_\WQV] UVa6
WQcm S ad[Qf (𝑛 + 1)6Z iQa5 Y\Y S__RjV `aphV] VT_ S [Qa]Q^5 Q U\p `VaVbl`Q^Yp S
`dbc_Z ]Vi_[ Yb`_\mXdV] c_\m[_ iQal5 [_c_alV d ^Qb Rl\Y YX^QhQ\m^_7 CQ[Yf SQaY6
Q^c_S5 [Q[ ^Vb\_W^_ U_TQUQcmbp5 𝐶𝑘

𝑛7 3c_aQp Tad``Q SQaYQ^c_S `aVU`_\QTQVc5 ^Q_R_a_c5
hc_ ]l U\p ^QhQ\Q [YUQV] S `dbc_Z ]Vi_[ ^Qi (𝑛+1)6Z iQa5 Y ^Q] _bcQݷcbp U_bl`Qcm
cdUQ (𝑘 − 1) iQa_S YX ^QiVT_ Ybf_U^_T_ ]Vi[QD nc_ ]_W^_ bUV\Qcm 𝐶𝑘−1

𝑛 b`_b_RQ]Y7
?RjVV [_\YhVbcS_ SQaYQ^c_S5 cQ[Y] _RaQX_]5 `_\dhQVcbp 𝐶𝑘

𝑛+𝐶𝑘−1
𝑛 5 hc_ Y caVR_SQ\_bm

U_[QXQcm7
CaVdT_\m^Y[ @Qb[Q\p _R\QUQVc ]^_WVbcS_] Y^cVaVb^lf bS_ZbcS5 `VaVhYb\pcm [_c_6

alV ]l XUVbm ^V bcQ^V]5 `_b[_\m[d Y cQ[ dWV ^Vb[_\m[_ dS\V[\Ybm7 ?c]VcY] c_\m[_ _U^_
YX ^YfC bd]]Q hYbV\ S \oR_Z bca_[V caVdT_\m^Y[Q @Qb[Q\p b_bcQS\pVc 2𝑛5 TUV 𝑛 ‑ ^_]Va
bca_[Y5 Vb\Y Yf ^d]Va_SQcm b ^d\p 1c_ Vbcm 𝑛 b__cSVcbcSdVc bcV`V^Y RY^_]Q5 [_neeYgY6
V^cl aQX\_WV^Yp [_c_a_T_ b_bcQS\poc UQ^^do bca_[d27 9^QhV T_S_ap5

∑︀𝑛
𝑘=0 𝐶

𝑘
𝑛 ≡ 2𝑛7

Nc_ bS_ZbcS_ c_WV Y]VVc b_SVaiV^^_ caYSYQ\m^lZ [_]RY^Qc_a^lZ b]lb\5 [_c_alZ ]l
`aVU\QTQV] hYcQcV\o ^QZcY bQ]_bc_pcV\m^_ S [QhVbcSV d`aQW^V^Yp7

3 XQ[\ohV^YV aQXT_S_aQ _ [_]RY^Qc_aY[V aQbb]_caY] Vjݷ _U^d faVbc_6
]QcYZ^do XQUQhdC

3 cda^YaV `_ iQf]QcQ] dhQbcSdVc bV]m iQf]QcYbc_S5 `aYhݷ]
`aVU`_\QTQVcbp5 hc_ [QWUlZ b [QWUl] blTaQVc a_S^_ _U^d `Qa6
cYo7 B[_\m[_ SbVT_ RdUVc blTaQ^_ `QacYZH

Pb^_5 hc_ [QWUlZ YX bV]Valf U_\WV^ blTaQcm iVbcm `QacYZ5 `_ _U^_Z
b [QWUl] YX _bcQ\m^lf dhQbc^Y[_S cda^YaQ7 >_ S_c b\VUdojQp eaQXQ
`_hV]d6c_ ]^_TYf ^QhY^QojYf [_]RY^Qc_a_S ST_^pVc S bcd`_aC `_b[_\m[d
S [QWU_Z `QacYY dhQbcSdoc US_V5 SbVT_ `QacYZ RdUVc SUS_V ]V^miV5 hV]
7 · 65 c7 V7 SbVT_ RdUVc blTaQ^Q 7·6

2 = 21 `QacYp7
@_b[_\m[d Y]V^^_ b ncY] S_c Sݷ [QWU_Z `QacYY dhQbcSdoc US_Vݷ hQbc_

S_X^Y[Qoc b\_W^_bcY5 `aYUݷcbp UQcm ^V[_c_alV `_pb^V^Yp5 Y ]l UQUY] Yf
USd]p b`_b_RQ]Y7 5\p ^QhQ\Q UQSQZcV `aY`_]^Y]5 hc_ iQf]QcYbcl ^Q b_aVS6
^_SQ^Ypf _RpXQcV\m^_ XQ`YblSQoc SbV f_Ul5 `aYhݷ] nc_ UV\Qoc _RQ dhQbc^Y6
[Q [QWU_Z YTalD XQ`_\^V^^lV `a_c_[_\l `_c_] bUQocbp bdUmp]7 @aVUbcQSmcV
bVRV cV`Vam5 hc_ [QWUlZ YX dhQbc^Y[_S cda^YaQ XQT_c_SY\ `_ _U^_]d R\Q^6
[d `a_c_[_\Q U\p [QWU_Z `aVUbc_pjVZ V]d `QacYY7 Pb^_5 hc_ cQ[Yf R\Q^[_S
[QWUlZ XQT_c_SY\ iVbcm5 Q SbVT_5 bcQ\_ Rlcm5 Yf Rl\_ XQT_c_S\V^_ 6 · 7 = 427



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :=:
1 2 3 4 5 6 7

1 aaa
2 aaa :C9
3 aaa
4 aaa
5 9C: aaa
6 aaa
7 aaa

AYb7 :7:97 Cda^Ya^Qp cQR\YgQ

CV`Vam iQf]QcYbcl SbcaVcY\Ybm S XQ\V S UV^m cda^YaQ Y ^QhQ\Y YTaQcmD `_6
b\V [QWU_Z `QacYY Vݷ dhQbc^Y[Y bUQoc bS_Y `a_c_[_\l bdUmp]5 c_ Vbcm `_b\V
[QWU_Z `QacYY bdUmY `_\dhQoc USQ `a_c_[_\Q7 3 [_^gV cda^YaQ5 _hVSYU6
^_5 SbV =; `a_c_[_\Q _[QXlSQocbp d bdUVZ5 ^_ SVUm bdUmY `_\dhQ\Y `_ USQ
`a_c_[_\Q `_b\V [QWU_Z `QacYY ‑ b\VU_SQcV\m^_5 SbVT_ `QacYZ Rl\_ SUS_V
]V^miV5 c_ Vbcm ;:7

6bcm Y Sc_a_Z SQaYQ^c _Rkpb^V^Yp7 AVXd\mcQcl b`_acYS^lf b_aVS^_SQ^YZ
`_ cQ[ ^QXlSQV]_Z adT_S_Z]ݷ bYbcV]V5ݷ TUV [QWUlZ YTaQVc b [QWUl] a_S^_
_U^d `QacYo5 _Rlh^_ `aVUbcQS\poc S SYUV cda^Ya^_Z cQR\Ygl5 `aYhݷ] U\p
[QWU_T_ dhQbc^Y[Q cda^YaQ `aVUdb]QcaYSQVcbp bS_p bca_[Q Y bS_Z bc_\RVg7
5YQT_^Q\m^lV [\Vc[Y cQR\Ygl5 c_ Vbcm cQ[YV5 [_c_alV bc_pc ^Q `VaVbVhV^YY
bca_[Y Y bc_\RgQ5 b__cSVcbcSdojYf _U^_]d YTa_[d5 XQicaYf_SQ^l5 `_b[_\m6
[d bQ] b b_R_Z ^Y[c_ YTaQcm ^V b_RYaQVcbp7 5Q\VV5 Vb\Y5 ^Q`aY]Va5 YTa_[ 2
b YTa_[_] 5 blTaQ\Y `QacYo Y 2 SlYTaQ\5 c_ bhYcQVcbp5 hc_ `QacYp XQ[_^6
hY\Qbm b_ bhݷc_] :C9 S `_\mXd 2D S VT_ bca_[d ^Q `VaVbVhV^YY b_ bc_\Rg_] 5
XQ^_bYcbp aVXd\mcQc 5ݷC9:ݷ c_TUQ [Q[ S bca_[d 5 ^Q `VaVbVhV^YY b_ bc_\Rg_]
2 XQ^_bYcbp aVXd\mcQc ݷ:9Cݷ 1b]7 aYb7 :7:927

?hVSYU^_5 hc_ b^QhQ\Q [\Vc_[ S cQR\YgV Rl\_ 7 · 7 = 495 ^_ bV]m YX ^Yf
baQXd WV XQ[aQbY\Y5 Y Yf _bcQ\_bm =;D `_ Yc_TQ] [QWU_Z `QacYY XQ`_\^pocbp
USV [\Vc[Y5 c_ Vbcm `_b\V ;: `QacYY SbV [\Vc[Y _[QWdcbp XQ`_\^V^l5 Q cda^Ya
_[_^hYcbp7

2dUdhY `VaVSVUݷ^^_Z ^Q bdTdR_ ]QcV]QcYhVb[YZ pXl[5 ncQ XQUQhQ `aVSaQ6
jQVcbp S XQUQhd _ [_\YhVbcSV aݷRVa S `_\^_] TaQeV7 >Q`_]^Y]5 hc_ TaQe ‑
nc_ ^V[_V [_^Vh^_V ]^_WVbcS_ QRbcaQ[c^lf SVaiY^5 Q cQ[WV [_^Vh^lZ ^QR_a
^Vd`_apU_hV^^lf `Qa SVaiY^5 [_c_alV ^QXlSQocbp aݷRaQ]YD TaQe YX_RaQWQ6
oc S SYUV aYbd^[Q5 ^Q [_c_a_] SVaiY^l _R_X^QhQocbp c_h[Q]Y5 Q aݷRaQ ‑
\Y^Yp]Y5 b_VUY^pojY]Y b__cSVcbcSdojYV SVaiY^l7 @_\^l] TaQe_] ^QXl6
SQVcbp cQ[_Z TaQe5 S [_c_a_] \oRlV USV SVaiY^l b_VUY^V^l aVRa_]5 `aYc_]
c_\m[_ _U^Y]7 @_\^lZ TaQe5 Y]VojYZ 𝑛 SVaiY^5 b_UVaWYc 𝑛(𝑛−1)

2 aݷRVaD S
bQ]_] UV\V5 S [QWUdo SVaiY^d Sf_UYc (𝑛 − 1) aVRa_5 c_ Vbcm SbVT_ S TaQeV
𝑛(𝑛 − 1) g_S^_]ݷ aݷRVa5ݷ ^_ `_b[_\m[d [QWU_V aVRa_ Y]VVc USQ [_^gQ5 Yf
_RjVV hYb\_ b_bcQS\pVc 𝑛(𝑛−1)

2 7



:=; @aVUSQaYcV\m^lV bSVUV^Yp

:7<7;7 @_XYgY_^^lV bYbcV]l bhYb\V^Yp

;Q[ YXSVbc^_5 _RjV`aY^pcQp Y X^Q[_]Qp ^Q] b U_i[_\m^_T_ S_XaQbcQ
bYbcV]Q XQ`YbY hYbV\ QaQRb[Y]Y gYeaQ]Y `aVUbcQS\pVc b_R_Z hQbc^lZ
b\dhQZ `_XYgY_^^_Z bYbcV]l bhYb\V^Yp 7 =l Yb`_\mXdV] SbVT_ UVbpcm
gYeaD `aY nc_]5 Vb\Y hYb\_ `a_b]QcaYSQcm b`aQSQ ^Q\VS_5 c_ [QWUQp b\VUdo6
jQp gYeaQ Y]VVc ݷSVbݷ S UVbpcm aQX R_\miYZ5 hV] `aVUlUdjQp5 c_ Vbcm UVZ6
bcSYcV\m^_V X^QhV^YV gYeal XQSYbYc _c Vݷ `_XYgYY S XQ`YbY hYb\Q 1Y]V^^_
`_nc_]d bYbcV]Q ^QXlSQVcbp `_XYgY_^^_Z27 8Q]VcY]5 hc_ Y gYea d ^Qb UVbpcm5
Y ݷSVbݷ aQbcݷc S UVbpcm aQX ^Q `_XYgYo7 Nc_ ^Y[_Y] _RaQX_] ^V b_S`QUV^YVC
Vb\Y ]l f_cY]5 hc_Rl [QWU_V gV\_V hYb\_ ]_T\_ Rlcm XQ`YbQ^_ S ^QiVZ bY6
bcV]V5 Y `aYc_] c_\m[_ _U^Y] b`_b_R_]5 c_ [QWUQp b\VUdojQp gYeaQ U_\W6
^Q ݷSVbYcmݷ a_S^_ S_ bc_\m[_ WV aQX R_\miV5 b[_\m[_ ]l Yb`_\mXdV] gYea7
HYb\_5 _R_X^QhQojVV _U^_SaV]V^^_ [_\YhVbcS_ Yb`_\mXdV]lf gYea Y c_5 S_
b[_\m[_ aQX [QWUQp b\VUdojQp gYeaQ ݷcpWV\VVݷ `aVUlUdjVZ5 ^QXlSQVcbp
_b^_SQ^YV] bYbcV]l bhYb\V^Yp D U\p UVbpcYh^_Z bYbcV]l _b^_SQ^YV]
b\dWYc5 [Q[ ^Vb\_W^_ U_TQUQcmbp5 hYb\_ UVbpcm7

8UVbm Y]VVcbp U_S_\m^_ `a_bcQp bSpXm b [_]RY^Qc_aY[_Z5 [_c_ado ]l aQbb]QcaY6
SQ\Y S `aVUlUdjV] `QaQTaQeV7 3 bQ]_] UV\V5 `dbcm d ^Qb Y]VVcbp 𝑘 `a_^d]Va_SQ^^lf
e\QTic_[_S Y ^V_TaQ^YhV^^_V [_\YhVbcS_ e\QW[_S 𝑛− 1 aQX^lf aQbgSVc_[5 c_ Vbcm ^Q
[QWU_] YX 𝑘 e\QTic_[_S ]l ]_WV] `_U^pcm \oR_Z YX 𝑛− 1 e\QW[_S5 \YR_ _bcQSYcm
e\QTic_[ `dbcl]5 Y Sbݷ nc_ ^VXQSYbY]_ UadT _c UadTQD Y^QhV T_S_ap5 [QWUlZ YX 𝑘 e\QT6
ic_[_S ^VXQSYbY]_ ^Qf_UYcbp S _U^_] YX 𝑛 b_bc_p^YZ7 C_TUQ _RjVV hYb\_ [_]RY^QgYZ
e\QW[_S b_bcQSYc 𝑛𝑘7 6b\Y `_ [Q[_Z6c_ `aYhY^V ^Q] nc_T_ [_\YhVbcSQ [_]RY^QgYZ ^V
fSQcYc5 `aYUݷcbp U_RQSYcm Vjݷ _UY^ e\QTic_[D ]_W^_ UQWV bhYcQcm5 hc_ Yf YX^QhQ\m^_
Vbcm _]b[_\mݷ dT_U^_5ݷ `a_bc_ SbV5 [a_]V 𝑘 `VaSlf5 `dbclV7

A_S^_ nc_ Y `a_Ybf_UYc `aY XQ`YbY hYbV\ b `_]_jmo `_XYgY_^^_Z bYbcV]l bhYb6
\V^Yp7 =l Yb`_\mXdV] 𝑛 gYea5 `aYhݷ] gYeaQ 0 b__cSVcbcSdVc dbc_]d`ݷ e\QTic_[dݷD
`aY aQR_cV b 𝑘 aQXapUQ]Y 1`_XYgYp]Y2 nc_ UQݷc ^Q] 𝑛𝑘 hYbV\5 _c 0 U_ 𝑛𝑘 − 17 >Q`aY6
]Va5 bdjVbcSdVc 1000 = 103 caݷfX^Qh^lf UVbpcYh^lf hYbV\ ‑ _c 0 U_ 9997 @aY nc_]
]l YX^QhQ\m^_ ]_WV] `aVU`_\QTQcm5 hc_ aQXapU_S S__RjV6c_ RVb[_^Vh^_V [_\YhVbcS_5
`a_bc_ SbV _^Y5 [a_]V `VaSlf 1]\QUiYf2 𝑘5 b_UVaWQc ^d\Y7

@aY `aYRQS\V^YY VUY^Ygl [ hYb\d 𝑛𝑘 − 1 1S ^QiV] `aY]VaV ‑ [ hYb\d 9992 ]l
YbhVa`lSQV] S_X]_W^_bcY 𝑘 aQXapU_S Y Sl^dWUV^l XQUVZbcS_SQcm Vjݷ _UY^ aQXapU5
(𝑘+1)6Z7 AQ^miV nc_T_ ]_]V^cQ XQUVZbcS_SQcm ^_SlZ aQXapU ^V Y]VVc b]lb\Q5 SVUm ]l
]_WV] `aVUbcQSYcm SbV ]V^miYV hYb\Q5 Yb`_\mXdp SbVT_ 𝑘 aQXapU_S5 Y Vb\Y `aY nc_]
ݷXQ\VXcmݷ S b\VUdojYZ aQXapU5 ]l `_\dhY] R_\miV _U^_T_ `aVUbcQS\V^Yp U\p _U^_T_
Y c_T_ WV hYb\Q7 >_ [_TUQ SbV [_]RY^QgYY ]\QUiYf aQXapU_S dWV YbhVa`Q^l5 ^Q] ^V
_bcQݷcbp Y^lf S_X]_W^_bcVZ5 [a_]V XQUVZbcS_SQ^Yp b\VUdojVT_ aQXapUQ7 <_TYh^_ S
nc_] b\VUdojV] aQXapUV ^QhQcm b ^QY]V^miVZ S_X]_W^_Z gYeal5 c_ Vbcm b VUY^Ygl5
Q SbV ]\QUiYV aQXapUl _R^d\Ycm5 hc_Rl QhQcm^ݷ b^QhQ\QݷD cQ[Y] _RaQX_]5 VUY^YgQ
𝑘+1 aQXapUQ _RpXQ^Q b__cSVcbcS_SQcm _RjV]d [_\YhVbcSd [_]RY^QgYZ5 [_c_alV ]_W^_
`_\dhYcm S `VaSlf 𝑘 aQXapUQf7

C_5 hc_ Sbݷ hV\_SVhVbcS_ bVZhQb Yb`_\mXdVc Y]V^^_ bYbcV]d `_ _b^_SQ6
^Yo 105 Vbcm ^V R_\VV hV] b\dhQZ^_bcmC _b^_SQ^YV bYbcV]l bhYb\V^Yp b__c6
SVcbcSdVc [_\YhVbcSd `Q\mgVS d ^Qb ^Q ad[Qf7 AQR_cQ Y]V^^_ b nc_Z bYbcV]_Z
[QWVcbp ^Q] ݷa_bc_Z`ݷ Y ݷVbcVbcSV^^_Zݷ \Yim c_\m[_ `_c_]d5 hc_ ]l `aY6



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :=<

Sl[QV] [ ^VZ b aQ^^VT_ UVcbcSQD ^Q bQ]_] UV\V5 [Q[ ]l `_XWV dSYUY]5 bhY6
cQcm S US_Yh^_Z bYbcV]V T_aQXU_ `a_jV5 cQ] ^V ^dW^Q cQR\YgQ d]^_WV^Yp
1S__RjVD c_ Vbcm Vݷ cQ] `a_bc_ ^Vc25 Q bQ]_ d]^_WV^YV S bc_\RY[5 bc_\m ^V^Q6
SYbc^_V i[_\m^Y[Q] ]\QUiYf [\Qbb_S5 S US_Yh^_Z bYbcV]V `aVSaQjQVcbp S
caYSYQ\m^do `a_gVUdad Sl`YblSQ^YZݷ b_ bUSYTQ]Y7ݷ 6jݷ S a_RR SV[V 4_ce6
aYU 3Y\mTV\m] <VZR^Yg5 S`VaSlV S Ybc_aYY _`YbQSiYZ US_Yh^do bYbcV]d
bhYb\V^Yp S c_] SYUV5 S [_c_a_] _^Q YXSVbc^Q bVZhQb5 XQ]VcY\ nc_ _Rbc_6
pcV\mbcS_ Y XQpSY\5 hc_ Yb`_\mX_SQ^YV UVbpcYh^_Z bYbcV]l ‑ nc_ a_[_SQp
_iYR[Q hV\_SVhVbcSQ7

CQ[ Y\Y Y^QhV5 ]l ]_WV] `aY WV\Q^YY Yb`_\mX_SQcm \oR_V [_\YhVbcS_
gYea5 ^QhY^Qp _c USdf5 U\p b_XUQ^Yp `_XYgY_^^_Z bYbcV]l bhYb\V^YpD Vb\Y
`aY nc_] b\VU_SQcm caQUYgY_^^_]d `_Uf_Ud Y5 Yb`_\mXdp 𝑛 gYea5 `aY`Ybl6
SQcm Y] X^QhV^Yp _c 0 U_ (𝑛− 1)5 c_;@ b cQ[_Z bYbcV]_Z XQ`YbY hYbV\ ]_W^_
RdUVcm aQR_cQcm S_ ]^_T_] `_ Q^Q\_TYY b f_a_i_ X^Q[_]_Z ^Q] UVbpcYh^_Z
bYbcV]_Z7 >Q`aY]Va5 S \oR_Z bYbcV]V bhYb\V^Yp XQ`Ybm hYb\Q 1000𝑛 1TUV 𝑛 ‑
_b^_SQ^YV bYbcV]l bhYb\V^Yp2 RdUVc _X^QhQcm 𝑛3C S UVbpcYh^_Z bYbcV]V nc_
clbphQ5 S US_Yh^_Z ‑ 85 S `pcVaYh^_Z ‑ 1257 >dW^_ c_\m[_ `_]^Ycm _U^d
SQW^do SVjm7 BYbcV]Q bhYb\V^Yp _`aVUV\pVc5 [Q[ RdUVc XQ`YbQ^_ hYb\_5 ^_
bQ]_ hYb\_ Y VT_ bS_ZbcSQ ^Y[Q[ _c bYbcV]l bhYb\V^Yp ^V XQSYbpcD
`a_bc_V hYb\_ SbVTUQ _bcQ^Vcbp `a_bcl]5 hݷc^_V ‑ hݷc^l]5 5 · 7 RdUVc 35
S^V Sbp[_Z XQSYbY]_bcY _c c_T_5 [Q[Y]Y gYeaQ]Y 1UQ f_cm aY]b[Y]Y12 ]l
XQ`YiV] ncY hYb\Q7

@aVWUV hV] `a_U_\WQcm aQbb]_caV^YV UadTYf bYbcV]5 _c]VcY] USQ bS_Z6
bcSQ _Rl[^_SV^^_Z UVbpcYh^_Z XQ`YbY hYb\Q5 [_c_alV RVX YX]V^V^YZ _R_RjQ6
ocbp ^Q bYbcV]l bhYb\V^Yp `_ UadT_]d _b^_SQ^Yo7 @VaS_V YX ^Yf ^V`_baVU6
bcSV^^_ SlcV[QVc YX _`aVUV\V^Yp `_XYgY_^^_Z XQ`YbY7 6b\Y hYb\_ `aVUbcQS6
\V^_ gYeaQ]Y 𝑑𝑘𝑑𝑘−1 . . . 𝑑2𝑑1𝑑05 c_ VT_ hYb\V^^_V X^QhV^YV RdUVc

∑︀𝑘
𝑖=0 10

𝑘𝑑𝑘D
^Q`aY]Va5 U\p hYb\Q <;@> VT_ X^QhV^YV SlhYb\pVcbp [Q[ 3 · 103 + 2 · 102 +
7 · 101 + 5 · 100 = 3000 + 200 + 70 + 5 = 32757 3c_a_V bS_ZbcS_ caVRdVc hdcm
R_\VV U\Y^^_T_ _Rkpb^V^Yp5 ^_5 `_ R_\mi_]d bhݷcd5 ^Yhdcm ^V b\_W^VVC Vb6
\Y `_b\VU_SQcV\m^_ UV\Ycm hYb\_ ^Q 10 b _bcQc[_] Y Sl`YblSQcm _bcQc[Y5 Y
cQ[ U_ cVf `_a5 `_[Q _hVaVU^l] hQbc^l] ^V _[QWVcbp ^_\m5 c_ ]l `_\dhY]
1S SYUV Sl`YbQ^^lf _bcQc[_S2 SbV gYeal5 b_bcQS\pojYV nc_ hYb\_5 ^QhY^Qp
b bQ]_Z ]\QUiVZ7 >Q`aY]Va5 `_UV\Y] 3275 ^Q 10 b _bcQc[_]5 `_\dhY] 327 Y 5
S _bcQc[VD `_UV\Y] 327 ^Q 105 `_\dhY] 32 Y 7 S _bcQc[V5 `_UV\Y] 325 `_\dhY]
3 Y 2 S _bcQc[V5 `_UV\Y] 3 ^Q 105 `_\dhY] 0 Y 3 S _bcQc[V7 @_b\VU_SQcV\m^_bcm
_bcQc[_S 5, 7, 2, 3 ‑ nc_ Y Vbcm gYeal hYb\Q 32757

?RQ ncYf bS_ZbcSQ _R_RjQocbp ^Q bYbcV]d bhYb\V^Yp `_ `a_YXS_\m^_]d
_b^_SQ^Yo5 c_\m[_ S]Vbc_ 10 S SlhYb\V^Ypf ^dW^_ Yb`_\mX_SQcm b__cSVc6
bcSdojVV _b^_SQ^YV bYbcV]l bhYb\V^Yp7 >Q`aY]Va5 U\p bV]VaYh^_Z XQ`YbY

;@5adTYV `_Uf_Ul S_X]_W^lD ^Q`aY]Va5 U_S_\m^_ hQbc_ S \YcVaQcdaV d`_]Y^QVcbp bY6
bcV]Q bhYb\V^Yp5 Yb`_\mXdojQp caY gYeal5 X^QhV^Yp [_c_alf ‑ 05 1 Y −1D cQ[YV bYbcV]l
bhYb\V^Yp ]l _bcQSY] XQ aQ][Q]Y ^QiVZ [^YTY5 ^_ XQY^cVaVb_SQ^^lZ hYcQcV\m \VT[_ ^QZ6
Uݷc Yf _`YbQ^Yp S UadTYf Ybc_h^Y[Qf7



:== @aVUSQaYcV\m^lV bSVUV^Yp

15327 hYb\V^^_V X^QhV^YV RdUVc 1 ·73+5 ·72+3 ·71+2 = 611 1VbcVbcSV^^_5 SbV
`_Ubhݷcl ]l Sl`_\^pV] S UVbpcYh^_Z bYbcV]V5 `_b[_\m[d ^Q] cQ[ `a_jV27
@_`a_RdV] cV`Vam Slpb^Ycm5 YX [Q[Yf gYea b_bc_Yc bV]VaYh^Qp XQ`Ybm hYb\Q
?::5 U\p hVT_ `_b\VU_SQcV\m^_ Sl`_\^Y] ^Vb[_\m[_ UV\V^YZ ^Q 7 b _bcQc[_]7
AVXd\mcQc_] `VaS_T_ UV\V^Yp RdUVc 875 S _bcQc[V 2D aVXd\mcQc_] Sc_a_T_ ‑ 125
S _bcQc[V 3D aVXd\mcQc_] caVcmVT_ ‑ 15 S _bcQc[V 5D aVXd\mcQc_] hVcSݷac_T_ ‑
05 S _bcQc[V 17 9cQ[5 bV]VaYh^Qp XQ`Ybm hYb\Q ?:: b_bc_Yc YX gYea 2, 3, 5, 15
Vb\Y `VaVhYb\pcm Yf ^QhY^Qp b ]\QUiVZ5 c_ Vbcm ncQ XQ`Ybm ‑ 15327 1TUV6c_
]l nc_ dWV SYUV\Y27

;Q[ SYUY]5 `VaS_V YX USdf be_a]d\Ya_SQ^^lf bS_ZbcS `_XYgY_^^_Z XQ6
`YbY `_XS_\pVc `VaVSVbcY hYb\_ YX \oR_Z bYbcV]l bhYb\V^Yp S cd5 S [_c_a_Z
]l `aYSl[\Y `a_S_UYcm SlhYb\V^Yp 1U\p ^Qb nc_ bYbcV]Q `_ _b^_SQ^Yo 1025
Q Sc_a_V bS_ZbcS_ ‑ `VaVSVbcY hYb\_ YX `aYSlh^_Z ^Q] XQ`YbY 1c_ Vbcm UV6
bpcYh^_Z2 S XQ`Ybm S `a_YXS_\m^_Z bYbcV]V bhYb\V^Yp7

?c]VcY]5 hc_ `aY `VaVS_UV hYb\Q YX _Q[_Z6c]ݷ UadT_Zݷ bYbcV]l S UVbp6
cYh^do ]_W^_ bn[_^_]Ycm ^Q d]^_WV^Ypf5 `aVUbcQSYS

𝑑𝑘𝑛
𝑘 + 𝑑𝑘−1𝑛

𝑘−1 + . . .+ 𝑑1𝑛+ 𝑑0

S SYUV

(. . . ((𝑑𝑘 · 𝑛+ 𝑑𝑘−1) · 𝑛+ 𝑑𝑘−2) · 𝑛+ . . .+ 𝑑1) · 𝑛+ 𝑑0

>Q`aY]Va5 Sbݷ c_ WV 15327 ]_W^_ `VaVSVbcY S UVbpcYh^do bYbcV]d5 SlhYb\YS
((1 · 7 + 5) · 7 + 3) · 7 + 2 = (12 · 7 + 3) · 7 + 2 = 87 · 7 + 2 = 609 + 2 = 6117

=_W^_ XQ]VcYcm5 hc_ caQUYgY_^^lZ `_apU_[ XQ`YbY hYbV\ _c bcQaiYf
gYea [ ]\QUiY]5 [ [_c_a_]d ]l `aYSl[\Y b UVcbcSQ5 `aY `VaVS_UQf YX _U^_Z
bYbcV]l bhYb\V^Yp S UadTdo hQbc_ _[QXlSQVcbp ^V _hV^m dU_R^l]D ^Q`aY]Va5
^Q] dWV `aYf_UY\_bm5 Sl`YbQS `_b\VU_SQcV\m^_bcm _bcQc[_S _c UV\V^Yp ^Q
_b^_SQ^YV5 `_c_] ݷVaVS_aQhYSQcm`ݷ ncd `_b\VU_SQcV\m^_bcm5 hc_Rl `_\dhYcm
Yb[_]do XQ`Ybm hYb\Q7 2_\VV c_T_5 Vb\Y ^V]^_T_ `_Ud]Qcm5 ]l XQ]VcY]5 hc_5
SYUp S cV[bcV [Q[_V6^YRdUm UVbpcYh^_V hYb\_5 ^Q`aY]Va5 ;<=@=>95 ]l5 S bdj6
^_bcY5 ^V X^QV]5 hc_ _R_X^QhQVc `VaSQp WV YX VT_ gYeaD nc_5 [_^Vh^_5 ݷUSQݷ
1Y\Y 25ݷUSVݷ ^_ hVT_H 5Vbpc[_S clbphH B_cV^ clbphH =Y\\Y_^_SH 5Vbpc[_S
]Y\\Y_^_SH 3lpb^Ycm nc_ ]l ]_WV]5 \Yim `a_b]_caVS XQ`Ybm hYb\Q U_ [_^6
gQ Y dX^QS5 b[_\m[_ S [ݷ^ gYeaD c_\m[_ `_b\V nc_T_5 SVa^dSiYbm [ ^QhQ\d
XQ`YbY5 ]l `_Z]5[ݷ hc_ S nc_c aQX US_Z[Q UVZbcSYcV\m^_ _X^QhQ\Q USQ ]Y\6
\Y_^Q5 Q ^V hc_6c_ Y^_V7

>_ `_hV]d WV SVbm ]Ya Yb`_\mXdVc Y]V^^_ cQ[do ݷVdU_R^do^ݷ XQ`YbmH
?cSVc _[QXlSQVcbp ^V_WYUQ^^_ `a_bcC gYeal5 [_c_alV ]l Yb`_\mXdV]5 ^V
b\dhQZ^_ ^QXlSQocbp QaQRb[Y]YD b_T\Qb^_ T_b`_UbcSdojY] Ybc_aYhVb[Y]
`aVUbcQS\V^Yp]5 b_SaV]V^^Qp bYbcV]Q XQ`YbY hYbV\ Rl\Q YX_RaVcV^Q Y^UYZ6
b[Y]Y Y QaQRb[Y]Y ]QcV]QcY[Q]Y `aVU`_\_WYcV\m^_ S _R‑_RR SS7 ^7 n75 Q bS_6
VT_ `aQ[cYhVb[Y _[_^hQcV\m^_T_ SYUQ U_bcYT\Q S b_faQ^YSiYfbp U_ ^QiYf
U^VZ aQR_cQf X^Q]V^Yc_T_ ]dUaVgQ 1\m6F_aVX]Y 1_c hmVT_ Y]V^Y `a_Ybf_UYc



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :=>

b\_S_ 2ݷ[Q\T_aYcݷ Y VT_ b_SaV]V^^Y[Q 1\m6;Y^UYD ncY aQR_cl Rl\Y ^Q`Y6
bQ^l5 b_T\Qb^_ caQUYgY_^^_Z UQcYa_S[V5 S Ra SV[V7 CQ[ Y\Y Y^QhV5 QaQRb[Qp
`Ybm]V^^_bcm `aVU`_\QTQVc ^QhVacQ^YV b\_S Y bca_[ b`aQSQ ^Q\VS_5 Q ^V
b\VSQ ^Q`aQS_5 [Q[ `aYSl[\Y ]lD cQ[ hc_ U\p b_XUQcV\VZ UVbpcYh^_Z bYbcV6
]l bhYb\V^Yp gYeal S XQ`YbY hYb\Q aQb`_\QTQ\Ybm Y]V^^_ cQ[5 [Q[ Y] Rl\_
dU_R^VVC `aY `a_b]_caV XQ`YbY hYb\Q _^Y b^QhQ\Q SYUV\Y gYead5 _R_X^QhQo6
jdo VUY^Ygl5 `_c_] gYead UVbpc[_S5 `_c_] gYead b_cV^ Y cQ[ UQ\VV7

3 `a_TaQ]]Ya_SQ^YY `aYf_UYcbp hQbc_ bcQ\[YSQcmbp b US_Yh^_Z XQ`Ybmo
hYbV\5 `_c_]d hc_ Y]V^^_ cQ[ ‑ S SYUV `_b\VU_SQcV\m^_bcVZ ^d\VZ Y VUY6
^Yg ‑ S `Q]pcY [_]`mocVaQ `aVUbcQS\pocbp [Q[ hYb\Q5 cQ[ Y Sbp _bcQ\m^Qp
Y^e_a]QgYp7 @_b[_\m[d Sl`YblSQcm apUl US_Yh^lf gYea _[QXlSQVcbp ^V
_hV^m dU_R^_5 `a_TaQ]]Ybcl S [QhVbcSV b_[aQjݷ^^_Z XQ`YbY hQbc_ `aY]V6
^poc bYbcV]l bhYb\V^Yp `_ _b^_SQ^Yo :? Y AC [QWUQp gYeaQ S_bm]VaYh^_Z
XQ`YbY hYb\Q b__cSVcbcSdVc caݷ] gYeaQ] US_Yh^_Z XQ`YbY c_T_ WV hYb\Q5
Q [QWUQp gYeaQ iVbc^QUgQcVaYh^_Z XQ`YbY ‑ hVclaݷ] US_Yh^l] gYeaQ]7
@_b[_\m[d U\p iVbc^QUgQcVaYh^_Z bYbcV]l caVRdVcbp iVbc^QUgQcm gYea5 Q
QaQRb[Yf gYea SbVT_ UVbpcm5 [ ^Y] U_RQS\poc iVbcm `VaSlf Rd[S \QcY^b[_T_
Q\eQSYcQC J _R_X^QhQVc 105 K ‑ 115 L ‑125 M ‑ 135 N ‑ 14 Y O ‑ 157 >Q`aY]Va5
XQ`Ybm <O16 _X^QhQVc ?<5 :9916 b__cSVcbcSdVc hYb\d ;>?5 Q :::16 ‑ hYb\d ;@<7

@aY aQR_cV b b_SaV]V^^l]Y [_]`mocVaQ]Y US_Yh^lV gYeal 1RYcl25 [Q[ `aQSY6
\_5 _RkVUY^pocbp S Tad``l `_ S_bV]m gYea 1cQ[ ^QXlSQV]lV RQZcl25 hc_ _Rkpb^pVc
`_`d\pa^_bcm iVbc^QUgQcVaYh^_Z bYbcV]l5 SVUm [QWU_]d RQZcd b__cSVcbcSdoc a_S^_
USV gYeal cQ[_Z XQ`YbYC RQZc ]_WVc `aY^Y]Qcm X^QhV^Yp _c 9 U_ ;>>5 S iVbc^QUgQcV6
aYh^_Z ^_cQgYY nc_ hYb\Q _c 9916 U_ OO167

B S_bm]VaYh^l]Y gYeaQ]Y cQ[_Z e_[db ^V `a_f_UYcC U\p XQ`YbY RQZcQ Yf caV6
RdVcbp S _RjV] b\dhQV caY5 `_c_]d hc_ hYb\Q _c 9 U_ ;>> S S_bm]VaYh^_Z bYbcV]V
`aVUbcQS\pocbp XQ`Ybp]Y _c 9998 U_ <@@8D ^_ `aY nc_] caV]p S_bm]VaYh^l]Y gYeaQ6
]Y ]_W^_ XQ`YbQcm hYb\Q5 S RQZc ^V `_]VjQojYVbp5 SVUm ]Q[bY]Q\m^_V caݷfX^Qh^_V
S_bm]VaYh^_V hYb\_ ‑ @@@8 ‑ b_bcQS\pVc >::7 3 hQbc^_bcY5 U\p XQ`YbY caݷf YUdjYf
`_UapU RQZc_S ^dW^_ a_S^_ S_bV]m S_bm]VaYh^lf gYea5 ^_ ^Q `aQ[cY[V Tad``l `_ caY
RQZcQ `_hcY ^Y[_TUQ ^V SbcaVhQocbp7 ?U^Q[_ d S_bm]VaYh^_Z bYbcV]l bhYb\V^Yp Vbcm
UadT_V ^Vb_]^V^^_V U_bc_Y^bcS_C _^Q Yb`_\mXdVc c_\m[_ QaQRb[YV gYeal7 B_RbcSV^^_
T_S_ap5 A Vbcm ]Q[bY]Q\m^Qp bcV`V^m US_Z[Y5 ^V `aVS_bf_UpjQp :9D Y]V^^_ `_nc_]d
S_bm]VaYh^Qp bYbcV]Q Rl\Q _hV^m `_`d\pa^Q d `a_TaQ]]Ybc_S U_ c_T_5 [Q[ S_bm]YRYc6
^lZ RQZc bcQ\ dbc_ZhYS_Z VUY^YgVZ YX]VaV^Yp Y^e_a]QgYY5 ^_ [ ^Qbc_pjV]d SaV]V^Y
_^Q Yb`_\mXdVcbp T_aQXU_ aVWV5 hV] iVbc^QUgQcVaYh^Qp7

@_b[_\m[d gYea S US_Yh^_Z bYbcV]V SbVT_ USV5 `VaVS_U hYbV\ S ^Vݷ Y YX ^Vݷ
_[QXlSQVcbp `a_jV5 hV] b UadTY]Y bYbcV]Q]YD S hQbc^_bcY5 Vb\Y XQ`_]^Ycm
^QYXdbcm bcV`V^Y US_Z[Y 1Q d `a_TaQ]]Ybc_S nc_ S \oR_] b\dhQV `_\dhQVcbp
bQ]_ b_R_Z25 `aY `VaVS_UV S \oRdo bc_a_^d ]_W^_ _R_ZcYbm RVX d]^_WV^YZ7
@dbcm5 ^Q`aY]Va5 ^Q] ^dW^_ `VaVSVbcY S UVbpcYh^do XQ`Ybm hYb\_ :99::9:2D
bcQaiQp VUY^YgQ5 bc_pjQp S bVUm]_] aQXapUV5 b__cSVcbcSdVc iVbc_Z bcV`V^Y
US_Z[Y5 c_ Vbcm ?=5 b\VUdojQp VUY^YgQ bc_Yc S hVcSݷac_] aQXapUV Y b__cSVc6
bcSdVc caVcmVZ bcV`V^Y US_Z[Y5 c_ Vbcm A5 b\VUdojQp _X^QhQVc =5 Y `_b\VU^pp5
]\QUiQp ‑ : 1S__RjV T_S_ap5 ]\QUiQp gYeaQ aQS^Q bQ]_Z bVRV S \oR_Z bY6



:=? @aVUSQaYcV\m^lV bSVUV^Yp
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:99::99
AYb7 :7::7 @VaVS_U S US_Yh^do bYbcV]d UV\V^YV] `_`_\Q]

bcV]V bhYb\V^Yp27 B[\QUlSQp ?=5 A5 = Y :5 `_\dhQV] @@5 nc_ Y Vbcm Yb[_]_V
hYb\_7

@VaVS_U YX UVbpcYh^_Z XQ`YbY S US_Yh^do ]_W^_ Sl`_\^Ycm USd]p b`_6
b_RQ]Y7 @VaSlZ YX ^Yf ‑ caQUYgY_^^lZC UV\Ycm Ybf_U^_V hYb\_ `_`_\Q] b
_bcQc[_]5 Sl`YblSQp `_\dhQojYVbp _bcQc[Y5 `_[Q S hQbc^_] ^V _bcQ^Vcbp
^_\m7 @_b[_\m[d UV\V^YV `_`_\Q] ^VcadU^_ Sl`_\^Ycm S d]V5 _Rlh^_ Sbo
_`VaQgYo `a_S_Upc5 ^QhVacYS ^Q Rd]QTV SVacY[Q\m^do \Y^YoD b\VSQ 1Y bSVa6
fd S^YX2 XQ`YblSQoc b^QhQ\Q Ybf_U^_V hYb\_5 `_c_] aVXd\mcQcl UV\V^Yp5 Q
b`aQSQ Sl`YblSQoc _bcQc[Y7 >Q`aY]Va5 `aY `VaVS_UV hYb\Q :9< S US_Yh^do
bYbcV]d `_\dhQVcbpC >: Y : S _bcQc[VD ;> Y : S _bcQc[VD :; Y : S _bcQc[VD ?
Y 9 S _bcQc[VD < Y 9 S _bcQc[VD : Y : S _bcQc[VD 9 Y : S _bcQc[V 1b]7 aYb7 :7::5
b\VSQ27 ?bcQݷcbp c_\m[_ Sl`YbQcm _bcQc[Y5 `a_b]QcaYSQp Yf b^YXd SSVaf5 Y
]l `_\dhY] ::99:::27 1^Q\_TYh^_ U\p hYb\Q @? ]l `_\dhY] <A Y 95 :B Y 95
B Y :5 = Y :5 ; Y 95 : Y 95 9 Y :D Sl`YblSQp _bcQc[Y5 `_\dhY] :99::992 1cQ]
WV5 b`aQSQ27

6bcm Y UadT_Z b`_b_R5 _b^_SQ^^lZ ^Q X^Q^YY bcV`V^VZ US_Z[Y7 >Q [QWU_]
iQTV ]l SlRYaQV] ^QYR_\mido bcV`V^m US_Z[Y5 ^V `aVS_bf_Upjdo _bcQSiV6
Vbp hYb\_5 `_b\V hVT_ Sl`YblSQV] VUY^Ygd S b__cSVcbcSdojYZ aQXapU5 Q YX
hYb\Q b__cSVcbcSdojdo bcV`V^m SlhYcQV]7 @dbcm5 ^Q`aY]Va5 ^Q] `_caVR_6
SQ\_bm `VaVSVbcY S US_Yh^do bYbcV]d hYb\_ @>@7 >QYR_\miQp bcV`V^m US_Z6
[Y5 ^V `aVS_bf_UpjQp VT_ ‑ UVSpcQp 1>:;25 _bcQݷcbp ;=>7 B\VUdojQp bcV`V^m
US_Z[Y RdUVc bVUm]Qp 1:;A5 `_b[_\m[d ;>? ^V `_Uf_UYc2D _bcQ^Vcbp ::@7 5Q\m6
iV c_h^_ cQ[ WV SlhYcQV] ?=5 _bcQݷcbp ><D SlhYcQV] <;5 _bcQݷcbp ;:D SlhY6
cQV] :?5 _bcQݷcbp >D SlhYcQV] =5 _bcQݷcbp :5 SlhYcQV] : 1^d\VSdo bcV`V^m
US_Z[Y25 _bcQݷcbp 97 AVXd\mcQc RdUVc :9::::9:9:27 Nc_c b`_b_R _b_RV^^_ dU_6
RV^5 Vb\Y Ybf_U^_V hYb\_ ^V]^_T_ `aVS_bf_UYc [Q[do6c_ YX bcV`V^VZ US_Z[YC
^Q`aY]Va5 hYb\_ ;?9 cQ[Y] b`_b_R_] S ݷUS_Yh[dݷ `VaVS_UYcbp `_hcY ]T^_6
SV^^_C 256 + 4 = 10000010027

@_b[_\m[d5 [Q[ ]l dWV T_S_aY\Y5 U\p b_[aQjV^Yp XQ`YbY US_Yh^lf hY6
bV\ `a_TaQ]]Ybcl hQbc_ d`_caVR\poc bYbcV]l bhYb\V^Yp `_ _b^_SQ^Yo :?
Y 1hdcm aVWV2 A5 hQbc_ S_X^Y[QVc `_caVR^_bcm `VaVS_UYcm YX US_Yh^_Z bY6
bcV]l S ncY USV Y _RaQc^_7 ; bhQbcmo5 Vb\Y _b^_SQ^YV _U^_Z bYbcV]l
bhYb\V^Yp `aVUbcQS\pVc b_R_Z ^QcdaQ\m^do bcV`V^m 𝑛 _b^_SQ^Yp



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :=@
CQR\YgQ :7?7 5S_Yh^_V `aVUbcQS\V^YV S_bm]VaYh^lf Y iVbc^QUgQcVaYh^lf

gYea
S_bm]VaYh^lV iVbc^QUgQcVaYh^lV
𝑑8 29> 𝑑16 29> 𝑑16 29>
9 999 9 9999 A :999
: 99: : 999: B :99:
; 9:9 ; 99:9 J :9:9
< 9:: < 99:: K :9::
= :99 = 9:99 L ::99
> :9: > 9:9: M ::9:
? ::9 ? 9::9 N :::9
@ ::: @ 9::: O ::::

UadT_Z bYbcV]l bhYb\V^Yp5 c_ _U^Q gYeaQ `VaS_Z bYbcV]l S c_h^_6
bcY b__cSVcbcSdVc 𝑛 gYeaQ] Sc_a_Z bYbcV]l7 >Q `aQ[cY[V nc_ bS_ZbcS_
`aY]V^pVcbp c_\m[_ [ `VaVS_UQ] ]VWUd US_Yh^_Z bYbcV]_Z Y bYbcV]Q]Y `_
_b^_SQ^Yo A Y :?5 f_cp c_h^_ cQ[ WV5 ^Q`aY]Va5 ]_W^_ Rl\_ Rl `VaVS_UYcm
hYb\Q YX ca_Yh^_Z bYbcV]l S UVSpcYh^do Y _RaQc^_D `a_bc_ ^Y ca_Yh^Qp5 ^Y
UVSpcYh^Qp bYbcV]l ^V ^Qi\Y iYa_[_T_ `aQ[cYhVb[_T_ `aY]V^V^Yp7

5\p `VaVS_UQ hYb\Q YX S_bm]VaYh^_Z bYbcV]l S US_Yh^do [QWUdo gYe6
ad Ybf_U^_T_ hYb\Q XQ]V^poc b__cSVcbcSdojY]Y caV]p US_Yh^l]Y gYe6
aQ]Y 1b]7 cQR\7 :7?27 >Q`aY]Va5 U\p hYb\Q <@=:8 nc_ RdUdc Tad``l gYea
9:: ::: :99 99:5 ^VX^QhQjYZ ^_\m ]_W^_ RdUVc _cRa_bYcm5 cQ[ hc_ S aVXd\mcQ6
cV `_\dhYcbp ::::::9999:27 5\p `VaVS_UQ YX iVbc^QUgQcVaYh^_Z S US_Yh^do
UV\Qoc c_ WV bQ]_V5 ^_ [QWUdo gYead XQ]V^poc ^Q hVclaV US_Yh^lV gYe6
alD ^Q`aY]Va5 U\p ;J<O16 `_\dhY] 99:9 :9:9 99:: ::::5 Q `_b\V _cRaQblSQ^Yp
^VX^QhQjYf ^d\VZ ‑ :9:9:999::::::27

5\p `VaVS_UQ S _RaQc^do bc_a_^d Ybf_U^_V US_Yh^_V hYb\_ b`aQSQ ^Q\V6
S_ 1nc_ SQW^_2 aQXRYSQoc ^Q Tad``l `_ caY Y\Y hVclaV gYeal 1b__cSVcbcSV^6
^_ U\p `VaVS_UQ S S_bm]VaYh^do Y\Y iVbc^QUgQcVaYh^do bYbcV]l2D Vb\Y S
bcQaiVZ Tad``V ^V fSQcQVc gYea5 Vݷ U_`_\^poc ^VX^QhQjY]Y ^d\p]Y7 8Q6
cV] [QWUdo `_\dhYSidobp Tad``d XQ]V^poc b__cSVcbcSdojVZ gYea_Z7 AQb6
b]_caY]5 ^Q`aY]Va5 hYb\_ :9999:9::::9::27 5\p `VaVS_UQ S S_bm]VaYh^do
bYbcV]d aQX_Rkݷ] VT_ ^Q Tad``l `_ caY gYeal5 U_`YbQS b\VSQ ^VX^QhQjYZ
^_\mC 9:9 999 :9: ::: 9::D cV`Vam [QWUdo Tad``d XQ]V^Y] ^Q b__cSVcbcSdo6
jdo S_bm]VaYh^do gYead Y `_\dhY] ;9>@<87 5\p `VaVS_UQ c_T_ WV hYb\Q
S iVbc^QUgQcVaYh^do bYbcV]d aQX_Rmݷ] VT_ ^Q Tad``l `_ hVclaV gYeal5
U_`YbQS S ^QhQ\_ USQ ^VX^QhQjYf ^d\pC 99:9 999: 9::: :9::D XQ]V^YS Yf ^Q
b__cSVcbcSdojYV iVbc^QUgQcVaYh^lV gYeal5 `_\dhY] ;:@K167

;_]RY^QgYY US_Yh^lf gYea5 `aYSVUݷ^^lV S cQR\YgV :7?5 `a_TaQ]]Ybcl
_Rlh^_ `a_bc_ `_]^pc5 ^_ b`VgYQ\m^_ Yf XQXdRaYSQcm ^V _RpXQcV\m^_C [_TUQ
`_caVRdVcbp5 Yf \VT[_ SlhYb\Ycm5 Q hVaVX ^V[_c_a_V SaV]p _^Y bQ]Y b_R_Z
d\_WQcbp S `Q]pcY7



:=A @aVUSQaYcV\m^lV bSVUV^Yp

5S_Yh^lV Ua_RY `VaVS_Upcbp S UVbpcYh^do bYbcV]d Q^Q\_TYh^_ c_]d5 [Q[
]l `VaVS_UY\Y gV\lV hYb\Q5 c_\m[_ gYeaQ] `_b\V US_Yh^_Zݷ XQ`pc_Zݷ b_6
_cSVcbcSdoc Ua_RY 1

2 5
1
4 5

1
8 5

1
16 Y c7 U7 >Q`aY]Va5 U\p hYb\Q :9:79::9:2 Y]VV]

4 + 1 + 1
4 + 1

8 + 1
32 = 5.406257 =_W^_ `_bcd`Ycm Y Y^QhVC b__RaQXYS5 hc_ _UY^

X^Q[ `_b\V ݷXQ`pc_Zݷ ‑ nc_ 5ݷSY^[Y_\_`ݷ USQ X^Q[Q ‑ nc_ 5ݷhVcSVacY^[Yݷ
caY X^Q[Q ‑ ݷS_bm]di[Yݷ Y cQ[ UQ\VV5 ]l ]_WV] aQbb]_caVcm Sbo Ua_R^do
hQbcm [Q[ gV\_V hYb\_ Y aQXUV\Ycm VT_ ^Q b__cSVcbcSdojdo bcV`V^m US_Z[Y7
3 aQbb]QcaYSQV]_] b\dhQV d ^Qb `pcm X^Q[_S `_b\V ݷXQ`pc_Zݷ ‑ nc_ caYUgQcm
Sc_alV hQbcY5 Q ::9:2 Vbcm :<105 cQ[ hc_ Y]VV] 513

32 = 5.406257
8UVbm Y UQ\VV S XQ`YbY `_XYgY_^^lf Ua_RVZ ]l Yb`_\mXdV] U\p _cUV\V^Yp Ua_R6

^_Z hQbcY c_h[d5 Q ^V XQ`pcdo5 [Q[ nc_ _Rlh^_ UV\QVcbp S adbb[_pXlh^_Z \YcVaQcdaV7
3 Q^T\YZb[Yf cV[bcQf S nc_Z a_\Y SbVTUQ Slbcd`Q\Q Y]V^^_ c_h[Q5 _^Q WV Yb`_\mXdVc6
bp S pXl[Qf `a_TaQ]]Ya_SQ^Yp7 8Q^Y]Qpbm `a_TaQ]]Ya_SQ^YV]5 b\VUdVc `aYSl[^dcm [
]lb\Y5 hc_ ^Y[Q[_Z UVbpcYh^_Zݷ XQ`pc_Zݷ ^V RlSQVc5 Q RlSQVc UVbpcYh^Qpݷ c_h[Q7ݷ

?RaQc^lZ `VaVS_U Ua_R^_T_ hYb\Q YX UVbpcYh^_Z bYbcV]l S US_Yh^do
Sl`_\^Ycm c_WV ^Vb\_W^_5 ^_ ^Vb[_\m[_ cadU^VV _Rkpb^Ycm5 `_hV]d nc_ UV6
\QVcbp Y]V^^_ cQ[7 5\p ^QhQ\Q _cUV\m^_ `VaVS_UY] gV\do hQbcm hYb\Q5 Sl6
`YblSQV]5 hc_ `_\dhY\_bm5 Y XQRlSQV] _ ^VZ5 _bcQSYS c_\m[_ UVbpcYh^do
Ua_Rm5 XQSVU_]_ ]V^mido VUY^Ygl7 CV`Vam ^dW^_ Slpb^Ycm5 b[_\m[_ `_\_6
SY^_[ 1_U^Q Y\Y ^Y _U^_Z2 d ^Qb Y]VVcbp S nc_Z Ua_R^_Z hQbcY7 5\p nc_T_
U_bcQc_h^_ d]^_WYcm Vݷ ^Q USQ7 3 `_\dhV^^_] hYb\V gV\Qp hQbcm ]_WVc Rlcm
aQS^Q ^d\o Y\Y VUY^YgV5 nc_ Y Vbcm Yb[_]_V _YhVbcS\_]ݷ `_\_SY^_[ݷ S Yb6
f_U^_] hYb\V7 ;Q[_SQ Rl ^Y Rl\Q `_\dhV^^Qp gV\Qp hQbcm5 ]l Sl`YblSQ6
V] Vݷ S [QhVbcSV _hVaVU^_Z US_Yh^_Z gYeal5 Q YX aQR_hVT_ hYb\Q dRYaQV]5
`_b[_\m[d dWV dh\Y Vݷ S aVXd\mcQcV7 ?bcQSiVVbp hYb\_ b^_SQ `aVUbcQS\pVc
b_R_Z Ua_Rm5 XQSVU_]_ ]V^mido VUY^Ygl5 SVUm gV\do hQbcm ]l c_\m[_ hc_
_cbV[\YD d]^_WQV] ncd Ua_Rm ^Q USQ5 hc_Rl _`aVUV\Ycm _YhVbcS\_]ݷ hVcSVa6
cY^_[5ݷ Sl`YblSQV]5 _cbV[QV]5 d]^_WQV] ^Q USQ5 _`aVUV\pV] _YhVbcS\_]ݷ
S_bm]diV[ݷ Y cQ[ UQ\VV7

>Q`aY]Va5 U\p dWV X^Q[_]_T_ ^Q] hYb\Q 5.40625 `VaVS_U _RaQc^_ S US_6
Yh^do bYbcV]d RdUVc SlT\pUVcm cQ[7 GV\do hQbcm baQXd WV `VaVS_UY] [Q[
_Rlh^_V gV\_V hYb\_5 `_\dhQV] :9:5 Sl`YblSQV] aVXd\mcQc5 bcQSY] US_Yh^do
c_h[d Y ^Q nc_] XQRlSQV] `a_ gV\do hQbcm ^QiVT_ Ybf_U^_T_ hYb\Q7 ?bcQݷcbp
Ua_Rm 0.406257 D]^_WQV] Vݷ ^Q USQ5 `_\dhQV] 0.81257 @_b[_\m[d gV\Qp hQbcm
aQS^Q ^d\o5 Sl`YblSQV] S aVXd\mcQc gYead 9 1baQXd `_b\V XQ`pc_Z2 Y `a_U_\6
WQV] `a_gVbb7 D]^_WV^YV 0.8125 ^Q USQ UQݷc 1.625D Sl`YblSQV] S aVXd\mcQc
VUY^Yh[d5 dRYaQV] Vݷ YX aQR_hVT_ hYb\Q 1`_\dhQVcbp 0.62525 d]^_WQV] ^Q USQ5
`_\dhQV] 1.255 Sl`YblSQV] VUY^Yh[d5 d]^_WQV] 0.25 ^Q USQ5 `_\dhQV] 0.55
Sl`YblSQV] ^_\m5 d]^_WQV] ^Q USQ5 `_\dhQV] 1.05 Sl`YblSQV] VUY^Yh[d7 >Q
nc_] `VaVS_U XQ[Q^hYSQVcbp5 `_b[_\m[d S aQR_hV] hYb\V d ^Qb _bcQ\bp ^_\m5 Y
VT_5 `_^pc^_V UV\_5 b[_\m[_ ^Y d]^_WQZ5 RdUdc `_\dhQcmbp _U^Y ^d\YD XQ]V6
cY]5 S `aY^gY`V ]l Y]VV] `aQS_ cQ[ UV\Qcm ‑ SVUm [ `_\dhV^^_Z US_Yh^_Z
Ua_RY ]_W^_ `aY WV\Q^YY U_`YbQcm b`aQSQ b[_\m[_ dT_U^_ ^d\VZ5 SbV _^Y



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :=B

RdUdc ^VX^QhQjYV7 3l`YbQ^^lZ aVXd\mcQc d ^Qb `_\dhY\bp :9:79::9:25 hc_5
[Q[ ]l SYUV\Y5 [Q[ aQX Y Vbcm US_Yh^_V `aVUbcQS\V^YV hYb\Q 5.406257

5Q\V[_ ^V SbVTUQ Sbݷ RdUVc bc_\m R\QT_`_\dh^_D S R_\miY^bcSV b\dhQVS Sl
`_\dhYcV RVb[_^Vh^do 1^_5 [_^Vh^_5 `VaY_UYhVb[do2 US_Yh^do Ua_Rm7 Hc_Rl
`_^pcm5 `_hV]d nc_ `a_Ybf_UYc cQ[ hQbc_5 U_bcQc_h^_ Sb`_]^Ycm5 hc_ \oRdo
[_^Vh^do Y\Y `VaY_UYhVb[do UVbpcYh^do Ua_Rm ]_W^_ `aVUbcQSYcm S SYUV
^Vb_[aQcY]_Z `a_bc_Z Ua_RY b gV\l] hYb\YcV\V] Y ^QcdaQ\m^l] X^Q]V^QcV6
\V]D b_RbcSV^^_ T_S_ap5 nc_ Vbcm _`aVUV\V^YV aQgY_^Q\m^_T_ hYb\Q7 CQ[ S_c5
^VcadU^_ SYUVcm5 hc_ S SYUV [_^Vh^_Z US_Yh^_Z Ua_RY `aVUbcQSY]l
cQ[YV Y c_\m[_ cQ[YV aQgY_^Q\m^lV hYb\Q5 d [_c_alf S X^Q]V^QcV6
\V bcV`V^m US_Z[Y7 ;_^Vh^_5 Q^Q\_TYh^_V _TaQ^YhV^YV `aYbdcbcSdVc Y U\p
UVbpcYh^lf Ua_RVZ5 Y S__RjV S bYbcV]V bhYb\V^Yp `_ \oR_]d _b^_SQ^Yo5 ^_
S _RjV] b\dhQV nc_ _TaQ^YhV^YV e_a]d\YadVcbp ]pThVC aQgY_^Q\m^_V hYb\_5
`aVUbcQS\V^^_V S SYUV ^Vb_[aQcY]_Z Ua_RY 𝑚

𝑛 5 `aVUbcQSY]_ S SYUV [_^Vh^_Z
Ua_RY S bYbcV]V `_ _b^_SQ^Yo 𝑁 c_TUQ Y c_\m[_ c_TUQ5 [_TUQ bdjVbcSdVc
gV\Qp bcV`V^m hYb\Q 𝑁 5 UV\pjQpbp ^QgV\_ ^Q 𝑛7 3 hQbc^_bcY5 Ua_Rm 49

50 ]_W^_
`aVUbcQSYcm S SYUV [_^Vh^_Z UVbpcYh^_Z Ua_RY5 `_c_]d hc_ 102 = 100 UV\Ycbp
^Q 50 ^QgV\_D Q^Q\_TYh^_ ]_W^_ XQ`YbQcm S SYUV [_^Vh^_Z UVbpcYh^_Z Ua_RY
hYb\_ 77

80 5 `_c_]d hc_ ^Q 80 RVX _bcQc[Q `_UV\Ycbp 104 = 100007 3 _RjV] b\d6
hQV d ^Qb ^Vb_[aQcY]Qp `a_bcQp Ua_Rm `aVSaQcYcbp S [_^Vh^do UVbpcYh^do5
Vb\Y Vݷ X^Q]V^QcV\m aQb[\QUlSQVcbp ^Q `a_bclV ]^_WYcV\Y S SYUV 2𝑘 · 5𝑚C
`aY nc_] ^Q] U_bcQc_h^_ SlRaQcm R�_\miVV YX 𝑘 Y 𝑚 Y Yb`_\mX_SQcm VT_ S
[QhVbcSV bcV`V^Y5 S [_c_ado S_XSVbcY 107

5\p b\dhQp US_Yh^_Z bYbcV]l Sbݷ WݷbchVC bcV`V^m US_Z[Y5 [Q[_SQ Rl _^Q
^Y Rl\Q5 ^QgV\_ ]_WVc `_UV\Ycmbp c_\m[_ ^Q UadTdo bcV`V^m US_Z[Y7 3 `aY6
]V^V^YY [ `VaVS_Ud YX UVbpcYh^_Z bYbcV]l S US_Yh^do b\VUdVc XQ]VcYcm5
hc_ \oRQp [_^Vh^Qp UVbpcYh^Qp Ua_Rm Vbcm hYb\_ SYUQ 𝑛

10𝑘
D hc_Rl S X^Q]V6

^QcV\V _bcQ\Ybm _U^Y US_Z[Y5 caVRdVcbp5 hc_Rl hYb\YcV\m ^dW^_V hYb\_ aQX
UV\Y\bp ^Q `pcm7 CQ[5 aQbb]_caV^^_V S `aY]VaV SliV 5.40625 Vbcm 540625

105
5

^_ hYb\YcV\m 540625 `aV[aQb^_ UV\Ycbp RVX _bcQc[Q ^Q 55 = 3125 1aVXd\mcQ6
c_] UV\V^Yp RdUVc 17325 `_nc_]d `_b\V b_[aQjV^Yp `pcݷa_[ S X^Q]V^QcV\V
_bcQݷcbp bcV`V^m US_Z[Y5 hc_ Y `_XS_\pVc XQ`YbQcm nc_ hYb\_ S SYUV [_^Vh^_Z
US_Yh^_Z Ua_RY7 >_ cQ[5 [_^Vh^_5 `a_Ybf_UYc ^V SbVTUQD S R_\miY^bcSV b\dhQ6
VS 1S hQbc^_bcY5 SbVTUQ5 [_TUQ `_b\VU^pp X^QhQjQp gYeaQ UVbpcYh^_Z Ua_RY
_c\Yh^Q _c 52 `_\dhQV]Qp US_Yh^Qp Ua_Rm _[QWVcbp RVb[_^Vh^_Z5 f_cp Y `V6
aY_UYh^_Z7 3 cQ[_] b\dhQV ^dW^_ Sl`_\^pcm _`YbQ^^do SliV `a_gVUdad b
`_b\VU_SQcV\m^l] d]^_WV^YV] ^Q USQ5 `_[Q Sl ^V `_\dhYcV aQR_hVV hYb\_5
[_c_a_V dWV SYUV\YD nc_ RdUVc _X^QhQcm5 hc_ Sl `_`Q\Y S `VaY_UD ^Q`_]^Y]5
hc_ `VaY_UYhVb[Qp Ua_Rm XQ`YblSQVcbp `dcݷ] XQ[\ohV^Yp Vݷ `VaY_UQ S [adT6
\lV b[_R[Y7 >Q`aY]Va5 U\p hYb\Q 0.3510 d ^Qb `_\dhYcbp 0.7 1Sl`YblSQV] 925
1.4 1Sl`YblSQV] :5 _bcQS\pV] 0.425 0.8 1Sl`YblSQV] 925 1.6 1Sl`YblSQV] :5
_bcQS\pV] 0.625 1.2 1Sl`YblSQV] :5 _bcQS\pV] 0.22 ‑ Y ^Q[_^Vg 0.45 [_c_a_V
]l dWV SYUV\Y hVclaV iQTQ ^QXQU7 B\VU_SQcV\m^_5 `VaY_U Ua_RY b_bcQS\pVc
hVclaV gYeal5 Q S aVXd\mcQcV 0.3510 = 0.01(0110)27



:>9 @aVUSQaYcV\m^lV bSVUV^Yp

@_b[_\m[d `aY `VaVS_UV ]VWUd bYbcV]Q]Y bhYb\V^Yp `VaY_UYhVb[YV Ua_6
RY ݷSl\VXQocݷ U_S_\m^_ hQbc_5 `_\VX^_ d]Vcm _`aVUV\pcm5 [Q[Qp `a_bcQp
Ua_Rm b__cSVcbcSdVc UQ^^_Z `VaY_UYhVb[_Z7 >Q`_]^Y] U\p ^QhQ\Q5 hc_ `aV6
SaQcYcm [_^Vh^do UVbpcYh^do Ua_Rm S `a_bcdo b_SbV] ^V cadU^_C gV\do
hQbcm b\VUdVc SXpcm _cUV\m^_ 1S [aQZ^V] b\dhQV `_c_] U_RQSY] Vݷ [ hYb\YcV6
\o5 `aVUSQaYcV\m^_ d]^_WYS ^Q X^Q]V^QcV\m25 Q S Ua_R^_Z hQbcY `_bhYcQcm
gYeal ‑ Y ^dW^Qp ^Q] `a_bcQp Ua_Rm _[QWVcbp Y]VojVZ SYU 𝑀

10𝑘
5 TUV 𝑀 ‑

gV\_V hYb\_5 `_\dhV^^_V Sl`YblSQ^YV] gYea ^QiVZ Ua_R^_Z hQbcY5 Q 𝑘 ‑
[_\YhVbcS_ ncYf gYeaD _bcQݷcbp \Yim b_[aQcYcm `_\dhV^^do Ua_Rm5 Vb\Y nc_
S_X]_W^_ ‑ Y UV\_ bUV\Q^_7 >Q`aY]Va5 hYb\_ 17.32510 Y]VVc gV\do hQbcm 17
Y Ua_R^do 0.325D `_\dhQV] 𝑀 = 325, 𝑘 = 35 cQ[ hc_ 0.325 = 325

1000 = 13
40 5 ^d Q

Ybf_U^_V hYb\_ 17.325 = 1713
40 = 17·40+13

40 = 693
40 7

5\p bYbcV]l bhYb\V^Yp `_ `a_YXS_\m^_]d _b^_SQ^Yo Sbݷ UV\QVcbp c_h^_
cQ[ WV5 c_\m[_ S]Vbc_ 10 Yb`_\mXdVcbp _b^_SQ^YV bYbcV]l bhYb\V^Yp7 >Q6
`aY]Va5 U\p 10.10012 Y]VV] 𝑀 = 10012, 𝑘 = 45 cQ[ hc_ `_\dhQV] 10 1001

10000 =
100000+1001

10000 = 101001
10000 1SbV hYb\Q cdc5 aQXd]VVcbp5 US_Yh^lV27 ?c]VcY]5 hc_ U\p

US_Yh^_T_ b\dhQp Ua_Rm SbVTUQ `_\dhQVcbp ^Vb_[aQcY]Qp5 Vb\Y c_\m[_ S ^VZ
YX^QhQ\m^_ ^V Rl\_ ^VX^QhQjYf ^_\VZD S bQ]_] UV\V5 Vb\Y Ua_R^Qp hQbcm [_^6
hQVcbp VUY^Yh[_Z5 c_ gV\_V hYb\_ S hYb\YcV\V 1c_ bQ]_V 𝑀2 RdUVc ^Vhݷc^_V5
Q S X^Q]V^QcV\V ‑ SbVTUQ bcV`V^m US_Z[Y7

>_ hc_ UV\Qcm5 Vb\Y Ua_Rm RVb[_^Vh^Qp5 f_cm Y `VaY_UYhVb[QpH 3 i[_\V
`a_ nc_ ^V aQbb[QXlSQoc 1Vb\Y i[_\Q ^V ]QcV]QcYhVb[Qp27 >Q `VaSlZ SXT\pU
bYcdQgYp ]_WVc `_[QXQcmbp RVX^QUݷW^_Z5 SVUm hYb\_ 𝑘 _[QXlSQVcbp RVb[_6ݷ
^Vh^_bcmoݷD ^_ S UVZbcSYcV\m^_bcY ^YhVT_ b\_W^_T_ cdc ^Vc5 `a_bc_ ^dW^_
`aY]V^pcm UadTdo cVf^Y[d7 AQbb]_caY] U\p ^QhQ\Q UVbpcYh^lZ b\dhQZ5 hc_6
Rl Rl\_ `a_jV `_^pcm5 [Q[ nc_ aQR_cQVc7 @aVWUV SbVT_ _cRa_bY] gV\do hQbcm5
Q S]VbcV b ^VZ Y cV gYeal Ua_R^_Z hQbcY5 [_c_alV ^V Sf_Upc S `VaY_U Ua_RY ‑
b ^Y]Y ]l Y cQ[ X^QV]5 [Q[ d`aQSYcmbp7 D ^Qb _bcQ^dcbp c_\m[_ RVb[_^Vh^_
`_Sc_apojYVbp 𝑘 gYea5 c_c bQ]lZ `VaY_U7 ?R_X^QhY] aQbb]QcaYSQV]_V hYb6
\_ XQ 𝑥 Y `_b]_caY]5 hV]d RdUVc aQS^_ 𝑥 · 10𝑘7 @_b[_\m[d Ua_Rm RVb[_^Vh^Qp5
nc_ RdUVc hYb\_5 `_\dhV^^_V Sl`YblSQ^YV] gYea `VaY_UQ S]Vbc_ 𝑘 ^d\VZ5 [
[_c_a_]d `aY`YbQ^ RVb[_^Vh^lZݷ fS_bc5ݷ aQS^lZ 𝑥D hc_Rl ݷcRa_bYcm_ݷ nc_c
fS_bc5 U_bcQc_h^_ SlhVbcm 𝑥5 cQ[ hc_ hYb\_ 𝑥 · 10𝑘 − 𝑥 SbVTUQ RdUVc [_^Vh^_Z
Ua_Rmo 1Q Vb\Y `VaY_U ^QhY^Q\bp b `VaS_T_ UVbpcYh^_T_ X^Q[Q `_b\V XQ`p6
c_Z ‑ c_ Y S_SbV gV\l]27 ?bcQݷcbp ^QZcY 𝑥 `dcݷ] aViV^Yp caYSYQ\m^_T_
daQS^V^Yp7

>Q`aY]Va5 aQbb]_caY] hYb\_ 7.3327327327327 . . . = 7.3(327)7 Cd hQbcm5 b
[_c_a_Z Y cQ[ \VT[_ b`aQSYcmbp 17.325 _c\_WY] S bc_a_^d5 _bcQ^Vcbp 0.0(327)5
[_c_a_V ]l Y _R_X^QhY] XQ 𝑥7 5\Y^Q `VaY_UQ d ^Qb 𝑘 = 35 cQ[ hc_ d]^_6
WQcm RdUV] ^Q 103 = 10007 9]VV] 1000𝑥 = 32.7(327)D hc_Rl _cRa_bYcm `a_6
[\pclZ `VaY_UYhVb[YZ 5ݷfS_bcݷ SlhcV] 𝑥 YX _RVYf hQbcVZ aQSV^bcSQ Y `_6
\dhY] 999𝑥 = 32.75 cQ[ hc_ 𝑥 = 32.7

999 = 327
9990 7 3b`_]^YS5 hc_ d ^Qb Vbcm

Vjݷ 7.35 `aVSaQcY] VT_ S 73
10 Y `_\dhY]5 hc_ Ybf_U^_V hYb\_ d ^Qb aQS^_

73
10 + 327

9990 = 73·999+327
9990 = 73254

9990 = 12209
1665 7



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :>:

;Q[ S_UYcbp5 S bYbcV]V `_ `a_YXS_\m^_]d _b^_SQ^Yo Sbݷ `a_Ybf_UYc c_h6
^_ cQ[ WV5 c_\m[_ ^QU_ XQ]V^Ycm 10 ^Q ^dW^_V hYb\_7 5\p `aY]VaQ `_`a_6
RdV] b`aQSYcmbp b Ua_Rmo 0.01(0110)25 [_c_aQp `_pSY\Qbm d ^Qb S SlhYb\V6
^Ypf ^Vb[_\m[Y]Y QRXQgQ]Y SliV7 0.012 _c[\QUlSQV] S bc_a_^[d5 _bcQݷcbp
0.00(0110)25 [_c_a_V _R_X^QhQV] XQ 𝑥D U\Y^Q `VaY_UQ =5 _b^_SQ^YV bYbcV]l ;5
cQ[ hc_ U_]^_WQcm RdUV] ^Q 100002 1c_ Vbcm ^Q :?27 9]VV]C

100002 · 𝑥 = 01.10(0110)2

100002 · 𝑥− 𝑥 = 1.102

11112 · 𝑥 = 1.12

111102 · 𝑥 = 112

𝑥 =
11

11110

@_b[_\m[d 0.012 =
1

100 1gYeal US_Yh^lV25 `_\dhQV]C

0.01(0110)2 =
1

100
+

11

11110
=

1111 + 110

111100
=

10101

111100

3 UVbpcYh^_Z bYbcV]V nc_ RdUVc 21
60 = 7

20 = 0.355 c_ Vbcm a_S^_ c_5 YX hVT_ d
^Qb Y `_\dhY\Qbm SliV `VaY_UYhVb[Qp Ua_Rm 0.01(0110)27 =l ]_T\Y Rl b_6
[aQcYcm `_\dhV^^do `a_bcdo Ua_Rm5 ^V `VaVS_Up Vݷ S UVbpcYh^do bYbcV]d
1 10101
111100 = 111

1010025 S_b`_\mX_SQSiYbm5 b[QWV]5 Q\T_aYc]_] 6S[\YUQ U\p `_Yb[Q
^QYR_\miVT_ _RjVT_ UV\YcV\p ‑ SXpS USQ hYb\Q5 ^Q [QWU_] iQTV SlhYcQ6
V] YX R_\miVT_ ]V^miVV5 `_[Q _^Y ^V baQS^pocbp7 1 Vjݷ XUVbm \oR_`lc^_
_c]VcYcm5 hc_ 0.00(0110)2 ‑ nc_ ^V hc_ Y^_V5 [Q[ _U^Q UVbpcQpD S bQ]_] UV6
\V5 0.35 = 0.25 + 0.15 ^d Q 0.25 ‑ nc_ 1

4 5 c_ Vbcm c_ bQ]_V 0.0125 [_c_a_V ]l
c[\QUlSQ\Y_ݷ S bc_a_^[d7ݷ

>Q nc_] ]VbcV hYcQcV\m ]_WVc XQUQcm S`_\^V aVX_^^lZ S_`a_b5 [Q[ nc_ ]l
cQ[ \Yf_ Sl`_\^pV] UVZbcSYp ^QU US_Yh^l]Y hYb\Q]Y7 ?cSVc RdUVc U_bc_6
Y^ ;Q`YcQ^Q ?hVSYU^_bcmC ]l UV\QV] nc_ _Rl[^_SV^^l] 5ݷ[_]bc_\RYݷ cV]
bQ]l]5 [_c_alZ5 ^Vb_]^V^^_5 X^Q[_] hYcQcV\o b ]\QUiYf [\Qbb_S5 ^dW^_
c_\m[_ `_]^Ycm5 hc_ d ^Qb UadT_V _b^_SQ^YV bYbcV]l bhYb\V^Yp Y S ^QiV]
aQb`_apWV^YY c_\m[_ USV gYeal7 B[QWV]5 U\p b\_WV^Yp5 Sl`YbQS USQ US_6
Yh^lf hYb\Q _U^_ ^QU UadTY]5 S [QWU_] bc_\RgV b`aQSQ ^Q\VS_ ]l bhYcQV]
VUY^Yh[Y7 6b\Y ^Vc ^Y _U^_Z ‑ `YiV] ^_\m5 Vb\Y Vbcm _U^Q 1:49 Y\Y 94:25
`YiV] VUY^Ygd7 6b\Y VUY^YhV[ _[QXQ\_bm USV5 XQ`YbQcm aVXd\mcQc US_Yh^_Z
gYea_Z ]l dWV ^V ]_WV]5 Y `_\dhQVcbp bcQa_V i[_\m^_V m\_^ݷ `YiV]5 _UY^
S d]V7ݷ B dhݷc_] `VaV^_bQ 1nc_T_ S_c Sݷ d]V2ݷ VUY^YhV[ S bc_\RgV ]_WVc
_[QXQcmbp caY5 c_TUQ `_\dhYcbp ^UY_ݷ `YiV]5 _UY^ S d]V7ݷ 9]V^^_ cQ[ ]l5
^Q`aY]Va5 `_\dhY\Y 1111 + 110 = 10101 1_RpXQcV\m^_ `_`a_RdZcV bQ]Y12 3l6
hYcQcm bc_\RY[_] S US_Yh^_Z bYbcV]V c_WV ^Yhdcm ^V b\_W^VV5 hV] S UVbpcYh6
^_Z5 c_\m[_ ^dW^_ `_]^Ycm5 hc_ `aY XQZ]V YX bcQaiVT_ aQXapUQ S ]\QUiV]
`_\dhQVcbp USQ 110225 Q S_SbV ^V UVbpcm7



:>; @aVUSQaYcV\m^lV bSVUV^Yp
1 1 0 0 0 1

1 1 0 0 0 1

1 1 0 0 0 1

1 1 0 0 0 1

1011

0 0 00 0 0

x

+

1011111001

1 1 0 0 0 1

1 1 0 0 0 1

1 1 0 0 0 1

1 1 0 0 0 1

1011111001

1011

x

+

AYb7 :7:;7 D]^_WV^YV bc_\RY[_] S US_Yh^_Z bYbcV]V

@aY `aYSVUV^YY Ua_RVZ [ _RjV]d X^Q]V^QcV\o ^Q] `_caVR_SQ\_bm ^QZcY
nc_c _RjYZ X^Q]V^QcV\m Y `_c_] U_]^_WYcm hYb\YcV\Y ^Q [_neeYgYV^cl5
^_ cdc ]l b\VT[Q bfYcaY\Y7 5V\_ S c_]5 hc_5 _hVSYU^_5 1002 = 102 · 1025 Q
111102 = 11112 ·1025 cQ[ hc_ _RjY] RdUVc X^Q]V^QcV\m 11112 ·102 ·102 = 111100
1Vb\Y cdc hc_6c_ ^V`_^pc^_5 _c]VcmcV U\p bVRp b\VUdojYZ eQ[cC `aY U_]^_6
WV^YY ^Q bcV`V^m bYbcV]l bhYb\V^Yp i[_\m^_V U_`YblSQ^YVݷ ^_\Y[_Sݷ aQ6
R_cQVc S \oR_Z bYbcV]V5 ^V c_\m[_ S UVbpcYh^_Z27 HYb\YcV\m `VaS_Z Ua_RY
`aYi\_bm d]^_WQcm ^Q 111125 ^_ `_b[_\m[d bQ] nc_c hYb\YcV\m _[QXQ\bp `a_6
bc_Z VUY^Yh[_Z5 d]^_WV^YV ^Y[Q[Yf `a_R\V] ^V SlXSQ\_D Sc_a_Z hYb\YcV\m
d ^Qb Rl\ ^V bc_\m `a_bc5 QW USV VUY^Yh[Y 1UVbpcYh^_V <25 ^_ U_]^_WQcm VT_
^QU_ Rl\_ ^Q 1025 c_ Vbcm `a_bc_ U_`YbQcm ^_\m5 hc_ ]l Y bUV\Q\Y7

1 cV`Vam UQSQZcV `_b]_caY]5 S_ hc_ `aVSaQcYcbp S US_Yh^_Z bYbcV]V
d]^_WV^YV bc_\RY[_]7 >Q bca7 :=< ]l d`_]Y^Q\Y5 hc_ <VZR^Yg ^QXSQ\ UVbp6
cYh^do bYbcV]d a_[_S_Z _iYR[_Z hV\_SVhVbcSQD Vbcm `aVU`_\_WV^YV5 hc_ _^
Slb[QXQ\bp cQ[5 [_TUQ dSYUV\5 b[_\m `a_bc_ _[QXlSQVcbp `VaV]^_WQcm hYb\Q
S US_Yh^_Z bYbcV]V7

=l ^QUVV]bp5 hc_ hYcQcV\m `_]^Yc5 [Q[ `VaV]^_WQoc bc_\RY[_] ]^_T_6
X^Qh^lV UVbpcYh^lV hYb\QC c_ YX ^Yf5 hc_ U\Y^^VV5 Sl`YblSQoc bSVafd5 c_5
hc_ [_a_hV ‑ b^YXd5 Y _cUV\m^_ d]^_WQoc Sbݷ ݷSVaf^VVݷ hYb\_ ^Q [QWUdo
gYead 5ݷ_YW^VT^ݷ Sl`YblSQp aVXd\mcQc [QWUlZ aQX ^Q _U^d gYead \VSVV5
hV] `aVUlUdjYZ7 3 US_Yh^_Z bYbcV]V `a_Ybf_UYc Sbݷ c_ WV bQ]_V b _U^Y]
^V]Q\_SQW^l] _c\YhYV]C `_b[_\m[d gYea SbVT_ USV5 d]^_WQcm ݷSVaf^VVݷ
hYb\_ `aYf_UYcbp ^Q [QWU_] iQTV \YR_ ^Q ^_\m 1nc_5 [Q[ ]l `_^Y]QV]5 U_6
S_\m^_ `a_bc_25 \YR_ ^Q VUY^Ygd 1c_WV5 `ap]_ b[QWV]5 ^YhVT_ b\_W^_T_27
>d\VSlV gV`_h[Y ]_W^_ `YbQcm5 ]_W^_ ^V `YbQcmD d]^_WV^YV ^Q VUY^Ygd
bS_UYcbp5 _hVSYU^_5 [ ]VfQ^YhVb[_]d `VaV`YblSQ^Yo `VaS_T_ 2ݷ_SVaf^VTݷ1
]^_WYcV\p7 4\QS^_V ‑ ^V XQ`dcQcmbp b_ bUSYTQ]Y7

>Q`aY]Va5 `_`a_RdV] `VaV]^_WYcm S US_Yh^_Z bYbcV]V hYb\Q 4910 =
1100012 Y 1310 = 110127 3l`YbQS hYb\Q UadT ^QU UadT_]5 d]^_WY] `VaSlZ
]^_WYcV\m 111100012 b^QhQ\Q ^Q VUY^Ygd 1c_ Vbcm `a_bc_ `VaV`YiV] VT_ [dUQ
b\VUdVc25 `_c_] ^Q ^_\m 1nc_ Vjݷ `a_jV ‑ Sl`YiV] b__cSVcbcSdojVV [_\Y6
hVbcS_ ^d\VZ25 `_c_] Vjݷ USQ aQXQ ^Q VUY^Ygd 1b]7 aYb7 :7:;5 b\VSQ27 @_\dhV^6
^lZ bc_\RY[ b\_WY] Y `_\dhY] 10011111012D `aVU_bcQSY] hYcQcV\o bQ]_]d



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :><

dRVUYcmbp5 hc_ nc_c _cSVc SVaV^7 Bca_h[Y YX ^d\VZ ]_W^_ ^V `YbQcm5 c_TUQ
bc_\RY[ RdUVc SlT\pUVcm [Q[ ^Q aYb7 :7:; b`aQSQ7

:7<7<7 5S_Yh^Qp \_TY[Q

3 `a_TaQ]]Ya_SQ^YY ]l hQbc_ bcQ\[YSQV]bp b `a_SVa[Q]Y SbVS_X]_W6
^lf db\_SYZ5 cQ[Yf [Q[ V^ݷ b\Yi[_] \Y U\Y^^Qp bca_[Q5ݷ V^ݷ _[QXQ\bp \Y
UYb[aY]Y^Q^c _caYgQcV\m^l]5ݷ fSQcYcݷ \Y ^Q] _cSVUݷ^^_T_ `a_bcaQ^bcSQ5ݷ
bdjVbcSdVcݷ \Y ^dW^lZ eQZ\5ݷ \SlRaQݷ \Y `_\mX_SQcV\m nc_c SQaYQ^c aQR_6
cl Y\Y UadT_Zݷ Y `a_hVVD ^QhQS `a_TaQ]]Ya_SQcm5 ]l _hV^m Rlbca_ dRVUY]6
bp5 hc_ Sl`_\^V^YV UQWV bQ]lf `a_bclf `a_TaQ]] _b^_SQ^_ ^Q `a_SVa[Qf
db\_SYZ7 @aY nc_] bQ]Y db\_SYp `aVUbcQS\poc b_R_Z \_TYhVb[YV SlaQWV^Yp5
c_ Vbcm cQ[YV SlaQWV^Yp5 [_c_alV SlhYb\pocbp5 Q aVXd\mcQc_] SlhYb\V^Yp
bcQ^_SYcbp \_TYhVb[_V X^QhV^YV ‑ \_Wm Y\Y YbcY^Q7

AQXUV\ ]QcV]QcY[Y5 S [_c_a_] YXdhQocbp SlaQWV^Yp cQ[_T_ a_UQ5 ^QXl6
SQVcbp ]QcV]QcYhVb[_Z \_TY[_ZD ^QU_ b[QXQcm5 hc_ nc_ U_bcQc_h^_ b\_W^Qp
_R\Qbcm X^Q^YZ5 S[\ohQojQp ]^_WVbcS_ ^VcaYSYQ\m^lf cV_aYZ5 Y ^Q T\d6
R_[_V YXdhV^YV ]QcV]QcYhVb[_Z \_TY[Y ]_WVc dZcY Sbp WYX^m7 =l S ^QiVZ
[^YTV aQbb]_caY] c_\m[_ _U^d YX bQ]lf `aY]YcYS^lf b_bcQS\pojYf ]QcV6
]QcYhVb[_Z \_TY[Y ‑ cQ[ ^QXlSQV]do Q\TVRad US_Yh^_Z \_TY[Y 7

@_ bS_VZ bdcY US_Yh^Qp \_TY[Q `_f_WQ ^Q QaYe]VcY[d5 ^_ S]Vbc_ RVb6
[_^Vh^_T_ ]^_WVbcSQ hYbV\ XUVbm Yb`_\mXdVcbp ]^_WVbcS_5 b_bc_pjVV SbVT_
YX USdf X^QhV^YZC 9 1\_Wm2 Y : 1YbcY^Q27 >QU ncY]Y X^QhV^Yp]Y _`aVUV\V^l
aQX^lV _`VaQgYY5 S aVXd\mcQcV [_c_alf c_WV `_\dhQVcbp 9 Y\Y :7 @_WQ\dZ5
_U^Q YX bQ]lf `a_bclf \_TYhVb[Yf _`VaQgYZ ‑ _caYgQ^YV 5 V^ݷ 𝑥5ݷ [_c_a_V
_R_X^QhQVcbp 𝑥D S [^YTQf ]_W^_ SbcaVcYcm cQ[WV UadTYV _R_X^QhV^Yp5 ^Q`aY6
]Va ¬𝑥7 ?`VaQgYp _caYgQ^Yp ]V^pVc X^QhV^YV ^Q `a_cYS_`_\_W^_V5 c_ Vbcm
1 = 0 Y 0 = 17 @_b[_\m[d d _`VaQgYY _caYgQ^Yp SbVT_ _UY^ QaTd]V^c5 T_S_apc5
hc_ _^Q d^Qa^Qp 7

BQ]l]Y YXSVbc^l]Y Y hQbc_ d`_caVR\pV]l]Y \_TYhVb[Y]Y RY^Qa^l]Y
_`VaQgYp]Y5 c_ Vbcm _`VaQgYp]Y USdf QaTd]V^c_S5 ]_W^_ bhYcQcm \_TYhV6
b[_V Y\Y Y \_TYhVb[_V Y 5 [_c_alV S ]QcV]QcY[V ^QXlSQocbp cQ[WV UYXk6
o^[gYVZ Y [_^ko^[gYVZ 7 TYhVb[_V_>ݷ Y\Yݷ ]VWUd USd]p \_TYhVb[Y]Y
X^QhV^Yp]Y RdUVc YbcY^^_5 [_TUQ f_cp Rl _U^_ YX Ybf_U^lf X^QhV^YZ YbcY^6
^_D VbcVbcSV^^_5 _^Y ]_Tdc Rlcm YbcY^^l]Y _U^_SaV]V^^_5 c_TUQ TYhVb[_V_\ݷ
Y\Yݷ ]VWUd ^Y]Y c_WV _bcQ^Vcbp YbcY^^l]7 6UY^bcSV^^lZ SQaYQ^c5 [_TUQ
TYhVb[_V_\ݷ Y\Yݷ _[QXlSQVcbp \_W^l] ‑ nc_ [_TUQ _RQ VT_ QaTd]V^cQ \_W6
^l7 TYhVb[_V_>ݷ Y5ݷ ^Q`a_cYS5 YbcY^^_ c_TUQ Y c_\m[_ c_TUQ5 [_TUQ YbcY^^l
_RQ VT_ QaTd]V^cQ5 Q S_ SbVf _bcQ\m^lf b\dhQpf \_W^_7

?`VaQgYp _TYhVb[_T_\ݷ Y\Yݷ _Rlh^_ _R_X^QhQVcbp X^Q[_] 5ݷ∨ݷ hc_ [Q6
bQVcbp _`VaQgYY _TYhVb[_T_\ݷ Y5ݷ c_ ^QYR_\VV `_`d\pa^_V _R_X^QhV^YV U\p
^Vݷ ‑ Q]`VabQ^U 5ݷ&ݷ ^_ S_ ]^_TYf b_SaV]V^^lf dhVR^Y[Qf ncd _`VaQgYo
`_hV]d6c_ `aVU`_hYcQoc _R_X^QhQcm X^Q[_] 7ݷ∧ݷ



:>= @aVUSQaYcV\m^lV bSVUV^Yp

CQR\YgQ :7@7 ?b^_S^lV RY^Qa^lV \_TYhVb[YV _`VaQgYY
QaTd]V^cl [_^ko^[gYp UYXko^[gYp Yb[\7 Y\Y Y]`\Y[QgYp
𝑥 𝑦 𝑥&𝑦5 𝑥 ∧ 𝑦 𝑥 ∨ 𝑦 𝑥⊕ 𝑦 𝑥→ 𝑦

9 9 9 9 9 :
9 : 9 : : :
: 9 9 : : 9
: : : : 9 :

@_]Y]_ [_^ko^[gYY Y UYXko^[gYY5 U_bcQc_h^_ hQbc_ SbcaVhQocbp _`V6
aQgYY Yb[\ohQojVV Y\Y Y Y]`\Y[QgYp 7 9b[\ohQojVVݷ Y\Y5ݷ _R_X^Q6
hQV]_V X^Q[_] 5ݷ⊕ݷ YbcY^^_5 [_TUQ YbcY^V^ _UY^ YX VT_ QaTd]V^c_S5 ^_ ^V
_RQ baQXdD _c _Rlh^_T_ ݷY\Yݷ ncQ _`VaQgYp _c\YhQVcbp bS_Y] X^QhV^YV] U\p
b\dhQp _R_Yf YbcY^^lf QaTd]V^c_S7

?`VaQgYp Y]`\Y[QgYY 1_R_X^QhQVcbp 2ݷ→ݷ ^Vb[_\m[_ R_\VV b\_W^Q U\p
`_^Y]Q^Yp7 ?^Q _b^_SQ^Q ^Q `aY^gY`V5 hc_ S aQbbdWUV^Ypf YX YbcY^^lf `_6
bl\_[ ]_WVc b\VU_SQcm c_\m[_ YbcY^Q5 Q S_c YX \_W^lf `_bl\_[ ]_WVc b\V6
U_SQcm hc_ dT_U^_5 c_ Vbcm ]_WVc `_\dhYcmbp YbcY^Q5 Q ]_WVc ‑ \_Wm7 Hc_Rl
`_^pcm5 `_hV]d nc_ cQ[5 ]_W^_ `aY`_]^Ycm5 hc_ UQ\V[_ ^V SbV ^Qdh^lV cV_aYY
Rl\Y YbcY^^l]Y5 ^_ `aY nc_] XQ]VhQcV\m^_ Yb`_\mX_SQ\Ybm Y UQWV UQSQ\Y
`aQSY\m^lV aVXd\mcQcl7 3 hQbc^_bcY5 YXSVbc^_5 hc_ RaQcmp =_^T_\memV `_U6
^p\Y S S_XUdf `VaSlZ S Ybc_aYY S_XUdi^lZ iQa5 ^Q`_\^YS VT_ Ul]_] _c
b]VbY b_\_]l Y iVabcYD b_\_]d _^Y aQbb]QcaYSQ\Y [Q[ aQbcYcV\m^_V ^QhQ\_
WYX^Y5 Q iVabcm ‑ [Q[ WYS_c^_V ^QhQ\_5 hc_5 `_ Yf ]^V^Yo5 U_\W^_ Rl\_
`aYSVbcY [ S_X]_W^_bcY cQ5ݷ\_` Y cݷ\_` UVZbcSYcV\m^_ b_bc_p\bp5 ^Vb]_c6
ap ^Q c_5 hc_ WYS_c^_V Y aQbcYcV\m^_V ^QhQ\_ [ nc_]d ^V Y]V\Y ^Y[Q[_T_
_c^_iV^Yp7 9^QhV T_S_ap5 S_X]_W^_ `_\dhYcm QRb_\oc^_ `aQSY\m^lZ aV6
Xd\mcQc5 _ccQ\[YSQpbm _c QRb_\oc^_ \_W^lf `_bl\_[7 3 b__cSVcbcSYY b
ncY] Y]`\Y[QgYp \_W^Q \Yim S c_] b\dhQV5 Vb\Y Vݷ \VSlZ QaTd]V^c ‑ YbcY6
^Q5 Q `aQSlZ ‑ \_Wm 1YX YbcY^l \_Wm b\VU_SQcm ^V ]_WVc25 S_ SbVf _bcQ\m^lf
b\dhQpf Y]`\Y[QgYp bhYcQVcbp YbcY^^_Z7

?R_X^QhY] ]^_WVbcS_ {0, 1} Rd[S_Z 𝐵 _c b\_SQ K??<51> 1`_ Y]V^Y Q^6
T\YZb[_T_ ]QcV]QcY[Q 5W_aUWQ 2d\p5 [_c_alZ S`VaSlV `aVU\_WY\ e_a6
]Q\m^do bYbcV]d5 YXSVbc^do bVZhQb [Q[ Q\TVRaQ \_TY[Y5 Y\Y Rd\VSQ Q\TVR6
aQ27 <_TYhVb[YV _`VaQgYY USdf QaTd]V^c_S ]_W^_ aQbb]QcaYSQcm [Q[ ed^[6
gYY5 _R\Qbcmo _`aVUV\V^Yp [_c_alf pS\pVcbp 𝐵 ×𝐵 1c_ Vbcm ]^_WVbcS_ `Qa
{(0, 0), (0, 1), (1, 0), (1, 1)}25 Q _R\Qbcmo X^QhV^YZ ‑ bQ]_ 𝐵7 @_b[_\m[d _R\Qbcm
_`aVUV\V^Yp \_TYhVb[Yf ed^[gYZ [_^Vh^Q5 Yf ]_W^_ XQUQSQcm cQR\YgQ]Y5 S
[_c_alf S pS^_] SYUV d[QXQ^_ X^QhV^YV U\p [QWU_T_ n\V]V^cQ YX _R\QbcY
_`aVUV\V^Yp7 CQ[YV cQR\Ygl U\p \_TYhVb[Yf ed^[gYZ ^QXlSQocbp cQR\Y6
gQ]Y YbcY^^_bcY D S hQbc^_bcY5 cQR\YgQ :7@ b_UVaWYc cQR\Ygd YbcY^^_bcY
U\p aQbb]_caV^^lf ^Q]Y [_^ko^[gYY5 UYXko^[gYY5 _Yb[\ohQojVTݷ Y\Yݷ Y
Y]`\Y[QgYY7



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :>>
CQR\YgQ :7A7 3bV S_X]_W^lV US_Yh^lV ed^[gYY USdf QaTd]V^c_S

𝑥 𝑦 9 & > 𝑥 < 𝑦 ⊕ ∨ ↓ ≡ 𝑦 ← 𝑥 → | :
9 9 9 9 9 9 9 9 9 9 : : : : : : : :
9 : 9 9 9 9 : : : : 9 9 9 9 : : : :
: 9 9 9 : : 9 9 : : 9 9 : : 9 9 : :
: : 9 : 9 : 9 : 9 : 9 : 9 : 9 : 9 :

@_b[_\m[d \_TYhVb[Qp ed^[gYp USdf QaTd]V^c_S `_\^_bcmo _`aVUV\pVc6
bp bS_Y]Y X^QhV^Yp]Y5 [_c_alf d ^Vݷ hVclaV5 c_ Vbcm5 `_`a_bcd T_S_ap5 ^Q6
R_a_] YX hVclaݷf US_Yh^lf X^QhV^YZ5 ]l5 `aY`_]^YS ^QiY X^Q^Yp [_]RY6
^Qc_aY[Y5 ]_WV] XQ[\ohYcm5 hc_ SbVT_ Yf bdjVbcSdVc :?7 =^_WVbcS_ SbVf
S_X]_W^lf \_TYhVb[Yf ed^[gYZ USdf QaTd]V^c_S `_[QXQ^_ S cQR\YgV :7A5
TUV _^Y d`_apU_hV^l `_ S_XaQbcQ^Yo Yf ^QR_aQ X^QhV^YZ5 [Q[ Vb\Y Rl ^QR_a
X^QhV^YZ Rl\ XQ`Ybmo US_Yh^_T_ hYb\Q7 >QhY^QVcbp `VaVhYb\V^YV b ed^[6
gYY bcQ^cQ^_]ݷ 5ݷ9 [_c_aQp \_W^Q U\p \oRlf QaTd]V^c_S5 Q XQ[Q^hYSQVcbp
bcQ^c_Z^_]ݷ 5ݷ: Y\Y cQSc_\_TYVZ ‑ ed^[gYVZ5 [_c_aQp5 ^Q`a_cYS5 ^Q \o6
Rlf QaTd]V^cQf YbcY^^Q7 ;Q[ ]_W^_ \VT[_ dRVUYcmbp5 cQR\YgQ b_UVaWYc5 S
hYb\V `a_hVT_5 c_\m[_ hc_ aQbb]_caV^^lV ^Q]Y [_^ko^[gYo5 UYXko^[gYo5
Y]`\Y[QgYo Y Yb[\ohQojVVݷ Y\Y7ݷ ;a_]V c_T_5 S cQR\YgV _R^QadWYSQocbp
ed^[gYY 𝑥 1SbVTUQ aQS^Q `VaS_]d QaTd]V^cd5 ^VXQSYbY]_ _c Sc_a_T_2 Y 𝑦 1SbV6
TUQ aQS^Q Sc_a_]d QaTd]V^cd5 ^VXQSYbY]_ _c `VaS_T_25 Q cQ[WV Yf _caYgQ^YpD
ed^[gYY5 _R_X^QhV^^lV [Q[ ݷ↓ݷ Y 5ݷ|ݷ ^QXlSQocbp b__cSVcbcSV^^_ bcaV\[Qݷ
@YabQݷ Y icaYfݷ IVeeVaQݷ Y `aVUbcQS\poc b_R_Z _caYgQ^YV UYXko^[gYY
Y _caYgQ^YV [_^ko^[gYYC

𝑥 ↓ 𝑦 = 𝑥 ∨ 𝑦 𝑥 | 𝑦 = 𝑥& 𝑦

Ed^[gYp5 _R_X^QhV^^Qp X^Q[_] 5ݷ≡ݷ ^QXlSQVcbp n[SYSQ\V^c^_bcmoC _^Q Yb6
cY^^Q5 [_TUQ Vݷ QaTd]V^cl aQS^l5 Y \_W^Q5 Vb\Y _^Y aQX\YhQocbp7 >VcadU6
^_ dRVUYcmbp5 hc_ n[SYSQ\V^c^_bcm `aVUbcQS\pVc b_R_Z _caYgQ^YV Yb[\o6ݷ
hQojVT_ Y\Y7ݷ ?bcQocbp Vjݷ caY ed^[gYY5 nc_ Y]`\Y[QgYpݷ ^Q_R_a_cݷ
𝑥ݷ1 ← 𝑦 = 𝑦 → 𝑥25ݷ Q cQ[WV ed^[gYY ݷR_\miVݷ Y 5ݷV^miV[ݷ [_c_alV `aVU6
bcQS\poc b_R_Z _caYgQ^YV Y]`\Y[QgYZ7 9c_T_5 ^QhQS b [_^bcQ^c5 ]l `VaVhYb6
\Y\Y a_S^_ :? ed^[gYZ5 c_ Vbcm SbV7

6b\Y aQbb]_caVcm \_TYhVb[YV ed^[gYY caݷf QaTd]V^c_S5 c_ _R\Qbcm
Yf _`aVUV\V^Yp ‑ ]^_WVbcS_ 𝐵 × 𝐵 × 𝐵 ‑ b_bc_Yc YX S_bm]Y ca_6
V[ {(0, 0, 0), (0, 0, 1), (0, 1, 0), . . . , (1, 1, 0), (1, 1, 1)}D [Q[ b\VUbcSYV5 \_TYhVb[Qp
ed^[gYp caݷf QaTd]V^c_S _`aVUV\pVcbp ^QR_a_] YX S_bm]Y X^QhV^YZ5 Q SbV6
T_ cQ[Yf ed^[gYZ RdUVc 28 = 2567 3 _RjV] b\dhQV \_TYhVb[Qp ed^[gYp 𝑛
QaTd]V^c_S _`aVUV\V^Q ^Q ]^_WVbcSV ]_j^_bcY 2𝑛 Y _`aVUV\pVcbp d`_apU_6
hV^^l] ^QR_a_] YX 2𝑛 X^QhV^YZ5 Q SbVT_ cQ[Yf ed^[gYZ5 _hVSYU^_5 22𝑛 7 CQ[5
ed^[gYZ _c hVclaݷf QaTd]V^c_S _[QXlSQVcbp 216 = 655365 ed^[gYZ _c `pcY
QaTd]V^c_S ‑ 232 = 4294967296 Y cQ[ UQ\VV7 6b\Y S nc_] QRXQgV hc_6c_
`_[QXQ\_bm ^V`_^pc^_5 `VaVhYcQZcV `QaQTaQe _ [_]RY^Qc_aY[VD Vb6



:>? @aVUSQaYcV\m^lV bSVUV^Yp

\Y Y nc_ ^V `_]_T\_5 _RpXQcV\m^_ ^QZUYcV [_T_6^YRdUm5 [c_ b]_WVc
SQ] _Rkpb^Ycm5 hc_ cdc `a_Ybf_UYc7 5V\_ XUVbm5 aQXd]VVcbp5 ^V S [_\Y6
hVbcSV ed^[gYZD ^_ Vb\Y Sl cdc hVT_6c_ ^V `_^p\Y5 c_ d SQb _`aVUV\ݷ^^_ Vbcm
`a_R\V]l b `a_bcVZiVZ [_]RY^Qc_aY[_Z5 Q S_c nc_ dWV ^Y[dUQ ^V T_UYcbp7

3Va^dSiYbm [ ed^[gYp] USdf QaTd]V^c_S5 _c]VcY]5 hc_ [_^ko^[gYp Y
UYXko^[gYp S_ ]^_T_] Q^Q\_TYh^l d]^_WV^Yo Y b\_WV^YoC cQ[5 [_^ko^[6
gYp b ^d\5[ݷ [Q[ Y d]^_WV^YV ^Q ^_\m5 SbVTUQ UQݷc ^_\mD [_^ko^[gYp b VUY^Y6
gVZ5 [Q[ Y d]^_WV^YV ^Q VUY^Ygd5 SbVTUQ UQݷc Ybf_U^lZ QaTd]V^cD UYXmo^[6
gYp b ^d\5[ݷ [Q[ Y b\_WV^YV b ^d\5[ݷ c_WV SbVTUQ UQݷc Ybf_U^lZ QaTd]V^c7
9X6XQ nc_T_ bf_UbcSQ ]QcV]QcY[Y hQbc_ S e_a]d\Qf _`db[Qoc _R_X^QhV^YV
[_^ko^[gYY5 RdUm c_ &𝑥ݷ 𝑦ݷ Y\Y 𝑥ݷ ∧ 𝑦5ݷ Y `Yidc `a_bc_ ݷ𝑥𝑦ݷ Y\Y 𝑥ݷ · 𝑦7ݷ
3 hQbc^_bcYC

𝑥 · 0 = 0 𝑥 · 1 = 𝑥 𝑥 ∨ 0 = 𝑥 𝑥 ∨ 1 = 1

8Q`_]Y^Qcm ncY b__c^_iV^Yp ^V ^QU_1 5_bcQc_h^_ Sb`_]^Ycm5 hc_ _X^Q6
hQVc [_^ko^[gYp Y\Y UYXko^[gYp5 Y SbV hVclaV `aYSVUݷ^^lf b__c^_iV^Yp
_[QXlSQocbp b_SVaiV^^_ _hVSYU^l7 3 bQ]_] UV\V5 [_^ko^[gYp aQS^Q VUY^Y6
gV c_\m[_ `aY _R_Yf VUY^Yh^lf QaTd]V^cQf5 cQ[ hc_ Vb\Y _UY^ YX QaTd]V^c_S
[_^ko^[gYY aQSV^ ^d\o5 c_ [Q[_S Rl ^Y Rl\ Sc_a_Z5 Sbp _^Q S]VbcV dWV VUY6
^YgVZ ^V bcQ^Vc5 c7 V7 𝑥 · 0 = 0D S c_ WV SaV]p Vb\Y _UY^ YX Vݷ QaTd]V^c_S dWV
XQSVU_]_ VUY^YgQ5 c_ ^dW^_5 hc_Rl Sc_a_Z Rl\ VUY^YgVZ5 c_TUQ Y Sbp _^Q
_[QWVcbp VUY^YgVZ5 Y^QhV _^Q RdUVc ^d\ݷ]D c_ Vbcm `aY _U^_] YX QaTd]V^c_S
XQSVU_]_ VUY^Yh^_] [_^ko^[gYp aQS^Q Sc_a_]d QaTd]V^cdC 𝑥 · 1 = 𝑥7 1^Q6
\_TYh^_ Vb\Y _UY^ YX QaTd]V^c_S UYXko^[gYY XQSVU_]_ VUY^Yh^lZ5 c_ nc_T_
U_bcQc_h^_5 Y S ^_\m Vݷ dWV ^V `aVSaQcYcm5 c7 V7 𝑥 ∨ 1 = 1D ^d Q Vb\Y _UY^ YX
QaTd]V^c_S UYXko^[gYY ‑ ^_\m5 c_ nc_ Vjݷ ^V `aYT_S_a5 SVUm Sc_a_Z ]_WVc
_[QXQcmbp VUY^YgVZ5 Y c_TUQ _^Q Sbp RdUVc VUY^YgVZC 𝑥 ∨ 0 = 𝑥7

C_h^_ cQ[ WV ^V ^dWUQocbp S XQ`_]Y^Q^YY b__c^_iV^Yp5 `_XS_\pojYV
aQb[alSQcm b[_R[Y S SlaQWV^Ypf5 b_bc_pjYf YX [_^ko^[gYY5 UYXko^[gYY Y
_caYgQ^YpC

(𝑥 ∨ 𝑦)𝑧 = 𝑥𝑧 ∨ 𝑦𝑧 (𝑥𝑦) ∨ 𝑧 = (𝑥 ∨ 𝑧)(𝑦 ∨ 𝑧)

@VaS_V b__c^_iV^YV `_\dhQVcbp YX aQbbdWUV^Yp U\pݷ YbcY^^_bcY SbVT_ Sl6
aQWV^Yp b\VSQ ^V_Rf_UY]_ Y U_bcQc_h^_5 hc_Rl f_cp Rl _U^Q YX USdf `VaV6
]V^^lf 𝑥 Y 𝑦 Rl\Q YbcY^^Q5 `aY nc_] hc_Rl Rl\Q YbcY^^Q `VaV]V^^Qp 𝑧D ^_
nc_ c_ WV bQ]_V5 [Q[ Vb\Y b[QXQcm5 hc_ ^Q] ^dW^_5 hc_Rl Y\Y _[QXQ\Ybm _U6
^_SaV]V^^_ YbcY^^l]Y 𝑥 Y 𝑧 1YbcY^^Qp 𝑥 bUV\QVc YbcY^^_Z b[_R[d5 𝑧 U_\W^Q
Rlcm YbcY^^_Z5 Y^QhV [_^ko^[gYp ^V ]_WVc Rlcm YbcY^^_Z25 Y\Y `_ cV] WV
`aYhY^Q] U_\W^l Rlcm _U^_SaV]V^^_ YbcY^^l]Y 𝑦 Y 𝑧7ݷ 3c_a_V b__c^_iV6
^YV `_\dhQVcbp aQbbdWUV^YV] YbcY^^_bcmݷ SlaQWV^Yp ]_Tdc _RVb`VhYcm Y\Y
YbcY^^_bcm 𝑧5 Y\Y _U^_SaV]V^^Qp YbcY^^_bcm 𝑥 Y 𝑦D nc_ c_ WV bQ]_V5 [Q[ b[Q6
XQcm5 hc_ d ^Qb U_\W^l Rlcm _U^_SaV]V^^_ YbcY^^l]Y USV b[_R[Y5 `aYhݷ]
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YbcY^^_bcm `VaS_Z YX ^Yf ]_WVc _RVb`VhYcm \YR_ 𝑥5 \YR_ 𝑧5 Q YbcY^^_bcm
Sc_a_Z ‑ \YR_ 𝑦5 \YR_ 𝑧7ݷ

@aYSVUݷ] Vjݷ ^Vb[_\m[_ n\V]V^cQa^lf b__c^_iV^YZC

𝑥&𝑥 = 𝑥 𝑥 ∨ 𝑥 = 𝑥 𝑥𝑥 = 0 𝑥 ∨ 𝑥 = 1 𝑥 = 𝑥

9f5 aQXd]VVcbp5 c_WV ^V ^dW^_ XQ`_]Y^Qcm7 B__cSVcbcSdojYV aQbbdWUV^Yp
`aVU\QTQV] hYcQcV\o ^QZcY bQ]_bc_pcV\m^_7

?cUV\m^_T_ d`_]Y^Q^Yp XQb\dWYSQoc cQ[ ^QXlSQV]lV XQ[_^l UV =_aTQ6
^QC

𝑥 ∨ 𝑦 = 𝑥& 𝑦 𝑥& 𝑦 = 𝑥 ∨ 𝑦

@_hV]d6c_ c_ _Rbc_pcV\mbcS_5 hc_ ncY b__c^_iV^Yp pS\pocbp Y]V^^l]Y5 c_
Vbcm ^_bpc Y]p hV\_SV[Q5 p[_Rl Yf _c[alSiVT_5 ^QT_^pVc ^Q ]^_TYf ^_SYh6
[_S YXapU^lZ bcaQfD dW Vb\Y ncY b__c^_iV^Yp [_]d6c_ `_caVR_SQ\_bm c6_ݷ
[alSQcm5ݷ UQ Vjݷ XQ nc_ _c[alcYV b__c^_iV^Yp ^QXSQ\Y Y]V^V] c_T_5 [c_ Yf
_c[al\5 c_ cdc dW c_h^_ RVX XdRaݷW[Y ^Y[Q[7 =VWUd cV] XUVbm ^Q bQ]_] UV\V
Sbݷ b_SVaiV^^_ n\V]V^cQa^_7 @VaS_V b__c^_iV^YVC _Hcݷ ^Q] ^dW^_5 hc_Rl
bUV\Qcm \_W^_Z UYXko^[gYoH 6b\Y f_cp Rl _UY^ QaTd]V^c RdUVc YbcY^^l]5
c_ _^Q Sbp bcQ^Vc YbcY^^_ZD b\VU_SQcV\m^_5 U\p Vݷ \_W^_bcY caVRdVcbp5 hc_Rl
_RQ QaTd]V^cQ Rl\Y \_W^l]Y5 c_ Vbcm Y 𝑥 Rl\ \_W^l]5 Y 𝑦 Rl\ \_W^l]7ݷ
3c_a_V b__c^_iV^YVC _Hcݷ ^Q] ^dW^_5 hc_Rl bUV\Qcm \_W^_Z [_^ko^[gYoH
?hVSYU^_5 U_bcQc_h^_5 hc_Rl f_cp Rl _UY^ YX Vݷ QaTd]V^c_S Rl\ \_W^l]7ݷ
3_c SQ] Y SbV SV\Y[YVݷ Y dWQb^lVݷ XQ[_^l UV =_aTQ^Q7

3 XQ[\ohV^YV _RX_aQ US_Yh^_Z \_TY[Y UQUY] _U^d aV[_]V^UQgYo7 6b\Y
SQ] `aYi\_bm aViQcm XQUQhd5 S [_c_a_Z UQ^Q ^V[Qp \_TYhVb[Qp e_a]d\Q Y
b ^VZ hc_6c_ `aVU\QTQVcbp bUV\Qcm5 c_ U\p ^QhQ\Q dRVUYcVbm5 hc_ S e_a]d6
\V `aY]V^pocbp c_\m[_ [_^ko^[gYp5 UYXko^[gYp Y _caYgQ^YV7 6b\Y nc_ ^V
cQ[5 ^V]VU\V^^_ YXRQSmcVbm _c SbVf _bcQ\m^lf X^Q[_S _`VaQgYZ5 bSVUp Yf [
`VaSl] caݷ]D _c]VcY]5 hc_ nc_ SbVTUQ ]_W^_ bUV\Qcm7 3_Xm]5[ݷ ^Q`aY]Va5
XQTQU_h^do Y]`\Y[QgYo7 5\p Vݷ YbcY^^_bcY U_bcQc_h^_5 hc_Rl `VaSlZ Qa6
Td]V^c Rl\ \_W^l] 1SVUm YX \WY ]_WVc b\VU_SQcm hc_ dT_U^_2D c_h^_ cQ[
WV U_bcQc_h^_5 hc_Rl Sc_a_Z QaTd]V^c Rl\ YbcY^^l] 1SVUm YbcY^Q ]_WVc
b\VU_SQcm [Q[ YX YbcY^l5 cQ[ Y YX \WY27 @_\dhQV]5 hc_

𝑥→ 𝑦 = 𝑥 ∨ 𝑦

C_h^_ cQ[ WV5 Vb\Y SQ] SbcaVcY\_bm Yb[\ohQojVVݷ Y\Y5ݷ XQ]V^YcV VT_ _U^Y]
YX b\VUdojYf b`_b_R_SC ^UY_ݷ YX QaTd]V^c_S U_\WV^ Rlcm YbcY^^l]5 ^_ ^V
USQ _U^_SaV]V^^_ݷ Y\Y dW^_5^ݷ hc_Rl _UY^ Rl\ \_W^l]5 UadT_Z YbcY^^l]5
Y\Y ^Q_R_a_cݷC

𝑥⊕ 𝑦 = (𝑥 ∨ 𝑦)(𝑥𝑦) 𝑥⊕ 𝑦 = 𝑥𝑦 ∨ 𝑥𝑦



:>A @aVUSQaYcV\m^lV bSVUV^Yp

8Q]VcY]5 hc_ YX `VaS_T_ aQb[alcYV] b[_R_[ `_\dhQVcbp Sc_a_VC

(𝑥 ∨ 𝑦)(𝑥𝑦) = (𝑥 ∨ 𝑦)(𝑥 ∨ 𝑦) = 𝑥𝑥 ∨ 𝑦𝑥 ∨ 𝑥𝑦 ∨ 𝑦𝑦 = 𝑥𝑦 ∨ 𝑥𝑦

=VWUd `a_hY]5 S Q^Q\_TYh^_] SYUV ]_W^_ XQ`YbQcm S__RjV \oRdo \_TYhVb[do ed^[6
gYo _c `a_YXS_\m^_T_ [_\YhVbcSQ `VaV]V^^lf5 `a_bc_ `_b]_caVS ^Q Vݷ cQR\Ygd YbcY^6
^_bcY7 3lRaQS cV bca_[Y5 TUV X^QhV^YV ed^[gYY ‑ :5 ]l U\p SbVf cQ[Yf bca_[ Sl`YblSQ6
V] [_^ko^[cl5 b_bc_pjYV YX SbVf `VaV]V^^lf5 `aYhݷ] cV5 [_c_alV S nc_Z bca_[V aQS^l
^d\o5 S [_^ko^[c Sf_Upc b_ X^Q[_] _caYgQ^Yp7 3bV `_\dhV^^lV [_^ko^[cl 1[_c_alf
RdUVc bc_\m[_5 ^Q b[_\m[Yf ^QR_aQf `VaV]V^^lf ed^[gYp aQS^Q VUY^YgV2 XQ`YblSQV]
hVaVX X^Q[ UYXko^[gYY7 >Q`aY]Va5 U\p bcaV\[Y @YabQ b__cSVcbcSdojQp XQ`Ybm Rd6
UVc b_bc_pcm YX _U^_T_ [_^ko^[cQ 𝑥𝑦5 Q U\p icaYfQ IVeeVaQ ‑ YX caݷf [_^ko^[c_S
𝑥𝑦 ∨ 𝑥𝑦 ∨ 𝑥𝑦7 6b\Y WV5 [ `aY]Vad5 ]l aQbb]_caY] ed^[gYo caݷf QaTd]V^c_S 𝑓(𝑥, 𝑦, 𝑧)5
[_c_aQp aQS^Q VUY^YgV ^Q hVclaݷf ^QR_aQf {(0, 0, 0), (0, 0, 1), (0, 1, 1), (1, 1, 1)}5 Q ^Q SbVf
_bcQ\m^lf ^QR_aQf aQS^Q ^d\o5 c_ b__cSVcbcSdojVV SlaQWV^YV U\p nc_Z ed^[gYY Rd6
UVc SlT\pUVcm cQ[C 𝑥𝑦𝑧 ∨ 𝑥𝑦𝑧 ∨ 𝑥𝑦𝑧 ∨ 𝑥𝑦𝑧7 CQ[Qp e_a]Q XQ`YbY \_TYhVb[_Z ed^[gYY
^QXlSQVcbp UYXko^[cYS^_Z ^_a]Q\m^_Z e_a]_Z 15>E27

:7<7=7 3YUl RVb[_^Vh^_bcY

=QcVaYQ\ nc_T_ `QaQTaQeQ ]_WVc `_[QXQcmbp SQ] b\Yi[_] Dݷ[XQd]^lݷ
b\VUdVc `aYX^Qcm5 hc_ [ `aQ[cYhVb[_]d `a_TaQ]]Ya_SQ^Yo Sbݷ nc_ `ap]_T_
_c^_iV^Yp ^V Y]VVc5 Y\Y5 c_h^VV T_S_ap5 `a_TaQ]]Ya_SQcm ]_W^_ RVX nc_T_7
; b_WQ\V^Yo5 Vb\Y Sl `a_`dbcYcV nc_c `QaQTaQe5 c_ b\VUdojYV `QaQTaQel
nc_Z T\QSl5 S [_c_alf aQbb[QXlSQVcbp `a_ Q\T_aYc]l Y cV_aYo SlhYb\Y]_6
bcY5 Sl c_WV ^V `_Z]ݷcVD ^_ Vb\Y ]QcV]QcY[Q SQ] dWV ^QU_V\Q5 Sl ]_WVcV
b`_[_Z^_ `a_`dbcYcm Yf SbV7 >Y[c_ ^V ]ViQVc SVa^dcmbp boUQ `_XWV5 [_TUQ
Sl RdUVcV [ nc_]d T_c_Sl7 6b\Y Sl UVZbcSYcV\m^_ aViYcV `a_`dbcYcm _bcQc_[
ݷQcV]QcYhVb[_Z[ݷ T\QSl5 XQ`_]^YcV c_\m[_ _U^d SVjmC cVa]Y^ ݷ[Q\T_aYcݷ
^Q bQ]_] UV\V YXapU^_ b\_W^VV5 hV] _ [ݷ^ `aY^pc_ Ud]Qcm7 3 hQbc^_bcY5
_`aVUV\V^Yp Q\T_aYc]Q ^V bdjVbcSdVc Y bdjVbcS_SQcm ^V ]_WVc5
`aYhݷ] S__RjV ^Y S [Q[_] SYUV Y ^Y S [Q[_] b]lb\V7 ? c_]5 `_hV]d
nc_ cQ[5 aQbb[QXlSQVcbp S b\VUdojV] `QaQTaQeV7

3Va^ݷ]bp [ ^QiV]d `aVU]Vcd _RbdWUV^Yp7 9X i[_\m^_T_ [dabQ ]QcV]Q6
cY[Y ]l X^QV]5 hc_5 ^Q`aY]Va5 hYbV\ bdjVbcSdVc _^RVb[_^Vhݷ ]^_T_ݷD nc_c
eQ[c SlaQWQVcbp S c_]5 hc_5 b[_\m Rl _Ta_]^_V hYb\_ ]l ^Y SXp\Y5 ]l SbV6
TUQ ]_WV] `aYRQSYcm [ ^V]d VUY^Ygd5 `_\dhYS hYb\_ Vjݷ R�_\miVV7 3 i[_6
\V _Rlh^_ ncY] Y dU_S\VcS_apocbp5 ^_ S [dabV SlbiVZ ]QcV]QcY[Y `aYf_6
UYcbp _c]VcYcm5 hc_ RVb[_^Vh^_bcY RlSQoc aQX^lV7 ݷQY]V^miQp<ݷ YX
^Yf ‑ nc_ cQ[ ^QXlSQV]Qp bhݷc^Qp RVb[_^Vh^_bcmD ]^_WVbcS_ bhYcQVcbp
bhݷc^_6RVb[_^Vh^l]5 Vb\Y VT_ n\V]V^cl ]_W^_ `VaV^d]Va_SQcm ^QcdaQ\m^l6
]Y hYb\Q]Y S [Q[_]6c_ `_apU[V7 @a_bcVZiYZ `aY]Va bhݷc^_Z RVb[_^Vh^_6
bcY ‑ bQ]_ `_ bVRV ]^_WVbcS_ ^QcdaQ\m^lf hYbV\C hYb\d 1 ]l UQUY] ^_]Va
`VaSlZ5 hYb\d 2 ‑ ^_]Va Sc_a_Z Y cQ[ UQ\VV7 =^_WVbcS_ gV\lf hYbV\ 1S [_c_6
a_V5 ^QapUd b ^QcdaQ\m^l]Y5 Sf_Upc cQ[WV ^_\m Y _caYgQcV\m^lV gV\lV5 c_
Vbcm QcdaQ\m^lV^ݷ b ]Y^db_]2ݷ cQ[WV pS\pVcbp bhݷc^_6RVb[_^Vh^l]C ^Q`aY6



:7<7 CV`Vam ^V]^_T_ ]QcV]QcY[Y :>B

]Va5 ]_W^_ `VaSlZ ^_]Va _cUQcm hYb\d 05 Sc_a_Z ^_]Va ‑ hYb\d 15 caVcYZ
^_]Va ‑ hYb\d −15 hYb\Q 2 Y −2 `_\dhQc b__cSVcbcSV^^_ hVcSݷaclZ Y `pclZ
^_]VaQ5 Y cQ[ UQ\VVD [QWU_V `_\_WYcV\m^_V hYb\_ 𝑘 `aY nc_] `_\dhQVc ^_6
]Va 2𝑘5 Q [QWU_V _caYgQcV\m^_V hYb\_ −𝑚 ‑ ^_]Va 2𝑚+1 1^Q`aY]Va5 hYb\_
107 `_\dhYc ^_]Va 2145 Q hYb\_ −751 ‑ ^_]Va 150327 =^_WVbcS_ hݷc^lf ^Q6
cdaQ\m^lf hYbV\ c_WV bhݷc^_VC hYb\_ 2 `_\dhQVc ^_]Va `VaSlZ5 hYb\_ 4 ‑
^_]Va Sc_a_Z5 Y cQ[ U_ RVb[_^Vh^_bcY5 c_ Vbcm [QWU_V hYb\_ SYUQ 2𝑛 `_\dhQ6
Vc ^_]Va 𝑛7 @_\dhQVcbp5 hc_ ^QcdaQ\m^lf hYbV\ a_S^_ bc_\m[_ WV5 b[_\m[_
^QcdaQ\m^lf hݷc^lf5 Y5 b UadT_Z bc_a_^l5 a_S^_ bc_\m[_ WV5 b[_\m[_ SbVf
gV\lf7 ݷ_YhVbcS\_;ݷ ^QcdaQ\m^lf hYbV\ ]QcV]QcY[Y _R_X^QhQoc bY]S_\_]
ℵ0 1hYcQVcbp 27ݷQ\Ve6^d\mݷ

@aY S^Y]QcV\m^_] aQbb]_caV^YY _[QXlSQVcbp5 hc_ ]^_WVbcS_ aQgY_^Q\m^lf hY6
bV\5 c_ Vbcm hYbV\5 `aVUbcQSY]lf S SYUV ^Vb_[aQcY]_Z Ua_RY 𝑚

𝑛 5 TUV 𝑚 ‑ gV\_V5 Q 𝑛 ‑
^QcdaQ\m^_V5‑ c_WV bhݷc^_V7 Hc_Rl Yf XQ^d]Va_SQcm5 `aVUbcQSmcV bVRV [__aUY^Qc^do
`_\d`\_b[_bcm5 TUV `_ T_aYX_^cQ\m^_Z _bY _c[\QUlSQocbp X^QhV^Yp X^Q]V^QcV\p Ua_6
RY ‑ ^Q`_]^Y]5 cQ[_SlV U_\W^l Rlcm ^QcdaQ\m^l]Y5 c_ Vbcm ^QhY^Qcmbp b VUY^Ygl5‑
Q `_ SVacY[Q\m^_Z _c[\QUlSQocbp X^QhV^Yp hYb\YcV\p7 9^QhV T_S_ap5 ^Q] ^dW^_ `aY6
Ud]Qcm ^V[do ^d]VaQgYo U\p gV\_hYb\V^^lf c_hV[ [__aUY^Qc^_Z `\_b[_bcY5 \VWQjYf
b`aQSQ _c SVacY[Q\m^_Z _bY5 `aY nc_] ^dW^_5 hc_Rl S ^d]VaQgYo [QWU_V hYb\_ `_`Q6
\_ c_\m[_ _UY^ aQX5 c_ Vbcm5 ^Q`aY]Va5 Ua_Rp] 1

2 5 2
4 5 3

6 Y c7 U7 `aY`YblSQcm aQX\Yh^lV
^_]VaQ ^V ^dW^_5 SVUm ncY Ua_RY _R_X^QhQoc _U^_ Y c_ WV hYb\_7 3`a_hV]5 nc_ [Q[
aQX `a_bc_C `aY ^d]VaQgYY b\VUdVc5 S_6`VaSlf5 `a_`db[Qcm SbV b_[aQcY]lV Ua_RY5 Q
S_6Sc_alf5 SbV Ua_RY b hYb\YcV\V] 05 [a_]V bQ]_Z `VaS_Z cQ[_Z Ua_RY ‑ 0

1 5 [_c_aQp
RdUVc _R_X^QhV^YV] ^d\p7 @a_bcVZiYZ `aY]Va cQ[_Z ^d]VaQgYY bca_Ycbp 5ݷdT_\[Q]Yݷ
aQbf_UpjY]Ybp _c ^QhQ\Q [__aUY^Qc7 >_]Va `VaSlZ ]l UQUY] Ua_RY 0

1 7 >Q `VaSlZ
ݷ]_\_dTݷ `_`QUdc Ua_RY 1

1 7 0
2 Y −1

1 5 ^_ Ua_Rm 0
2 ]l5 [Q[ U_T_S_aY\Ybm5 `a_`dbcY]5 Q S_c

USV _bcQ\m^lV 1hYb\Q 1 Y −12 `_\dhQc ^_]VaQ Sc_a_Z Y caVcYZ7 5SYTQpbm SU_\m b\VUd6
ojVT_ 5ݷdT_\[Qݷ XQ^d]VadV]C 2

1 1❷ =25 1
2 1❷ >25 0

3 1`a_`db[QV]25 −1
2 1❷ ?2 Y −2

1 1❷ @27
>Q b\VUdojV] `_b\V nc_T_ ݷdT_\[Vݷ ]l dWV RdUV] Sl^dWUV^l `a_`db[Qcm b_[aQcY]lV
Ua_RYC 3

1 1❷ A25 2
2 1`a_`db[QV]25 1

3 1❷ B25 0
4 1`a_`db[QV]25 −1

3 1❷ :925 −2
2 1`a_`db[QV]25

−3
1 1❷ ::27 @a_U_\WQp `a_gVbb _Uݷ RVb[_^Vh^_bcY5ݷ ]l `aY`YiV] ^QcdaQ\m^lV ^_]VaQ

SbV] aQgY_^Q\m^l] hYb\Q]7
@aVU\_WV^YV a_U_\WQcm`ݷ `a_gVbb U_ RVb[_^Vh^_bcYݷ ]_WVc `_[QXQcmbp ^V[_^6

bcad[cYS^l]5 SVUm S ^QiV] aQb`_apWV^YY ^Vc Y ^V ]_WVc Rlcm ݷ_RVb[_^Vh^_Tݷ SaV6
]V^Y5 ^_ S UQ^^_] b\dhQV RVb[_^Vh^_V SaV]p ^Q] Y ^V ^dW^_7 3QW^_ c_5 hc_ [Q[_S_
Rl ^Y Rl\_ aQgY_^Q\m^_V hYb\_5 ]l b]_WV] dbcQ^_SYcm5 [Q[_Z Y]V^^_ ^_]Va _^_ Y]V6
Vc S ^QiVZ ^d]VaQgYY5 `aYhݷ] bUV\Qcm nc_ ]l b]_WV] XQ [_^Vh^_V SaV]p5 b[_\m Rl
ݷXQ[_SlaYbc_Vݷ hYb\_ ^Q] ^Y UQ\Y7

;_\m b[_a_ ]l d`_]p^d\Y aQgY_^Q\m^lV bY]\Q5 ^Q`_]^Y] XQ_U^_5 hc_ YaaQgY_6
^Q\m^l] ^QXlSQVcbp cQ[_V hYb\_5 [_c_a_V S SYUV SliVd`_]p^dc_Z Ua_RY 𝑚

𝑛 `aVUbcQ6
SYcm ^VS_X]_W^_D `aY]Va_] cQ[_T_ hYb\Q ]_WVc b\dWYcm

√
27 ?hV^m SQW^_ ^V U_`db6

[Qcm XUVbm aQb`a_bcaQ^ݷ^^do5 ^_ _c nc_T_ ^V ]V^VV hdU_SYj^do _iYR[d5 XQ`YblSQp S
ݷYaaQgY_^Q\m^lVݷ SbV RVb[_^Vh^lV UVbpcYh^lV Ua_RY5 S c_] hYb\V cQ[YV [Q[ 1

3 Y\Y 2
7 7

ݷ2Vb[_^Vh^_bcmݷ `VaY_UYhVb[Yf Ua_RVZ ^Q bQ]_] UV\V _Rdb\_S\V^Q SlR_a_] bYbcV]l
bhYb\V^Yp Y ^V Y]VVc ^Y[Q[_T_ _c^_iV^Yp [ bS_ZbcSd hYb\Q [Q[ cQ[_S_T_D cQ[5 S bYbcV]V
bhYb\V^Yp `_ _b^_SQ^Yo 21 _RV d`_]p^dclV Ua_RY RdUdc Y]Vcm [_^Vh^_V ݷ6Yh^_V:;ݷ
`aVUbcQS\V^YV5 c_TUQ [Q[ 1

2 _[QWVcbp Ua_Rmo RVb[_^Vh^_Z7



:?9 @aVUSQaYcV\m^lV bSVUV^Yp

=_W^_ _hV^m \VT[_ U_[QXQcm5 hc_ ]^_WVbcS_ RVb[_^Vh^lf UVbpcYh6
^lf Ua_RVZ 1UVZbcSYcV\m^lf hYbV\5 S[\ohQojYf aQgY_^Q\m^lV Y YaaQgY_6
^Q\m^lV2 bhݷc^l] ^V pS\pVcbp7 3 bQ]_] UV\V5 `dbcm ]l `aYUd]Q\Y ^V[do
^d]VaQgYo RVb[_^Vh^lf UVbpcYh^lf Ua_RVZ7 AQbb]_caY] cV`Vam5 ^Q`aY]Va5
Ua_Rm5 Y]Vojdo ^d\VSdo gV\do hQbcmD S [QhVbcSV Vݷ `VaS_Z gYeal `_b\V XQ6
`pc_Z S_Xm]ݷ] \oRdo gYead5 [a_]V c_Z5 [_c_aQp pS\pVcbp `VaS_Z gYea_Z S
Ua_RY ❷ :D S [QhVbcSV Sc_a_Z ‑ \oRdo5 [a_]V c_Z5 [_c_aQp pS\pVcbp Sc_a_Z
gYea_Z S Ua_RY ❷;5 Y cQ[ UQ\VV7 @_\dhV^^Qp Ua_Rm RdUVc XQSVU_]_ _c\Y6
hQcmbp _c [QWU_Z Ua_RY YX `_`QSiYf S ^Qid ^d]VaQgYo5 SVUm _c Ua_RY b
`a_YXS_\m^l] ^_]Va_] 𝑛 _^Q _c\YhQVcbp `_ ]V^miVZ ]VaV gYea_Z S 𝑛6^_Z
`_XYgYY `_b\V XQ`pc_Z7 @_\dhQVcbp5 hc_ S ^QiVZ 1RVb[_^Vh^_Z12 ^d]VaQgYY
ncQ ^_SQp Ua_Rm ^_]VaQ ^V Y]VVc5 `aYhݷ] nc_ ^Y[Q[ ^V XQSYbYc _c c_T_5 [Q[
[_^[aVc^_ ]l `_`lcQ\Ybm XQ^d]Va_SQcm Ua_RY7 >VcadU^_ SYUVcm5 hc_ cQ[Yf
ݷlf^^ݷVdhc^ݷ Ua_RVZ ‑ RVb[_^Vh^_V [_\YhVbcS_5 f_cp nc_ ^V cQ[ dW SQW^_7
9cQ[5 ^Y[Q[Qp ^d]VaQgYp ^V ]_WVc _fSQcYcm Sbݷ ]^_WVbcS_ RVb[_^Vh^lf UV6
bpcYh^lf Ua_RVZ7 @aY]V^ݷ^^Qp XUVbm bfV]Q U_[QXQcV\mbcSQ ^_bYc ^QXSQ^YV
[Q^c_a_Sb[_T_ UYQT_^Q\m^_T_ ]Vc_UQ S hVbcm `aYUd]QSiVT_ Vݷ ^V]Vg6
[_T_ ]QcV]QcY[Q 4V_aTQ ;Q^c_aQ7

4_S_apc5 hc_ ]^_WVbcS_ RVb[_^Vh^lf UVbpcYh^lf Ua_RVZ Y]VVc ]_j^_bcm
[_^cY^dd] D ]QcV]QcY[Y _R_X^QhQoc nc_ bY]S_\_] ℵ1 27ݷ^Q\Ve6_UYݷ1 Hc_6
Rl `_^pcm5 ^Qb[_\m[_ nc_ 5ݷ_T_^[ݷ `a_SVUݷ] ^V[YZ ]lb\V^^lZ n[b`VaY]V^c5
cV] R_\VV hc_ VT_ aVXd\mcQcl ^Q] `aYT_Upcbp `aY aQbb]_caV^YY cV_aYY Q\T_6
aYc]_S7 @dbcm d ^Qb Vbcm ^V[YZ Q\eQSYc 5 c_ Vbcm ^V[_V [_^Vh^_V ]^_WVbcS_
5ݷbY]S_\_Sݷ hV] Rl ncY bY]S_\l ^Y Rl\YC nc_ ]_Tdc Rlcm Rd[Sl5 gYeal5 S_6
_RjV \oRlV X^Q[Y5 ^_ b cQ[Y] WV db`Vf_] nc_ ]_Tdc Rlcm S__RjV n\V]V^cl
\oR_Z `aYa_Ul5 \Yim Rl Yf Rl\_ [_^Vh^_V ]^_WVbcS_7 ?R_X^QhY] Q\eQSYc
Rd[S_Z 𝐴7 AQbb]_caY] cV`Vam ]^_WVbcS_ SbVf [_^Vh^lf gV`_hV[5 b_bcQS\V^6
^lf YX bY]S_\_S Q\eQSYcQ 𝐴5 c_ Vbcm ]^_WVbcS_ [_^Vh^lf `_b\VU_SQcV\m^_6
bcVZ SYUQ 𝑎1, 𝑎2, 𝑎3, . . . 𝑎𝑘5 TUV [QWU_V 𝑎𝑖 ∈ 𝐴7 CQ[_V ]^_WVbcS_5 S[\ohQojVV
S bVRp `dbcdo gV`_h[d 1gV`_h[d U\Y^l 925 _R_X^QhQoc 𝐴*7 >VcadU^_ SYUVcm5
hc_5 [_\m b[_a_ Q\eQSYc [_^VhV^ Y [QWUQp _cUV\m^_ SXpcQp gV`_h[Q c_WV
[_^Vh^Q 1f_cp Yf U\Y^d ]l ^V _TaQ^YhYSQV]5 c_ Vbcm ]_W^_ aQbb]QcaYSQcm
gV`_h[Y U\Y^_Z S ]Y\\YQaU bY]S_\_S5 S caY\\Y_^5 S caY\\Y_^ caY\\Y_^_S
Y cQ[ UQ\VV25 Sbݷ ]^_WVbcS_ gV`_hV[ _[QWVcbp bhݷc^l]7 3 bQ]_] UV\V5 `dbcm
Q\eQSYc S[\ohQVc 𝑛 bY]S_\_S7 @dbcQp gV`_h[Q `_\dhYc ^_]Va 1D gV`_h[Y YX
_U^_T_ bY]S_\Q `_\dhQc ^_]VaQ b 2 `_ 𝑛+1D gV`_h[Y YX USdf bY]S_\_S5 [_c_6
alf S _RjVZ b\_W^_bcY 𝑛25 `_\dhQc ^_]VaQ b 𝑛+2 `_ 𝑛2 +𝑛+1D Q^Q\_TYh^_
^_]VaQ gV`_hV[ YX caݷf bY]S_\_S ^Qh^dcbp b 𝑛2+𝑛+2 Y XQ[_^hQcbp ^_]Va_]
𝑛3 + 𝑛2 + 𝑛+ 1 Y cQ[ UQ\VV7

AQbb]_caY] cV`Vam Q\eQSYc5 b_bc_pjYZ YX SbVf bY]S_\_S5 [_TUQ6\YR_ Yb6
`_\mX_SQSiYfbp S [^YTQf ^Q 8V]\V7 3[\ohY] cdUQ \QcY^Ygd5 [YaY\\Ygd5 TaV6
hVb[YZ Q\eQSYc5 QaQRb[YV `Ybm]V^Q5 n[X_cYhVb[YV QXRd[Y5 Yb`_\mXdV]lV S
TadXY^b[_] Y Qa]p^b[_] pXl[V5 SbV [YcQZb[YV5 p`_^b[YV Y [_aVZb[YV YVa_6
T\Yel5 SQSY\_^b[do [\Y^_`Ybm5 YVa_T\YeY[d UaVS^VT_ 6TY`cQ5 b[Q^UY^QS6
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b[YV ad^l5 U_RQSY] gYeal Y SbV ]QcV]QcYhVb[YV X^Qh[Y5 `_Ud]QV] ^V[_c_6
a_V SaV]p5 ^V XQRl\Y \Y hVT_6^YRdUm5 U_RQSY] Sb5ݷ hc_ `aY`_]^Y] Y\Y hc_
^Q] `_b_SVcdoc X^Q[_]lV7 Pb^_5 hc_ cQ[_Z bd`Va6Q\eQSYc5 ^Vb]_cap ^Q VT_
U_S_\m^_ S^diYcV\m^lV aQX]Val5 RdUVc Sbݷ WV [_^VhV^7 ?R_X^QhY] VT_ Rd[6
S_Z 𝒱 Y `_b]_caY]5 hc_ d ^Qb S aVXd\mcQcV `_`QUݷc S ]^_WVbcS_ gV`_hV[ 𝒱*
1^Q`_]^Y]5 gV`_h[Y ]l c_WV aQbb]QcaYSQV] c_\m[_ [_^Vh^lV27

?hVSYU^_5 S nc_ ]^_WVbcS_ dT_Upc SbV [^YTY5 [_TUQ6\YR_ ^Q`YbQ^^lV ^Q
8V]\V7 =Q\_ c_T_5 cdUQ WV `_`QUdc SbV [^YTY5 [_c_alV Vjݷ ^V ^Q`YbQ^l5 ^_
[_TUQ6^YRdUm RdUdc;AD SbV [^YTY5 [_c_alV ^Y[_TUQ ^V Rl\Y Y ^V RdUdc ^Q`Y6
bQ^l5 ^_ cV_aVcYhVb[Y ]_T\Y Rl Rlcm ^Q`YbQ^lD Q aQS^_ Y cQ[YV5 [_c_alV
^Y[c_ Y ^Y[_TUQ ^V bcQ\ Rl `YbQcm ‑ ^Q`aY]Va5 [^YTY5 cV[bc [_c_alf `aVU6
bcQS\pVc b_R_Z fQ_cYhVb[do `_b\VU_SQcV\m^_bcm bY]S_\_S YX aQX^lf bYbcV]
`Ybm]V^^_bcY5 TUV ^V]Vg[Qp Rd[SQ ݷßݷ b_bVUbcSdVc b U_aVS_\ogY_^^_Z adb6
b[_Z 5ݷpcmݷ Q p`_^b[YV YVa_T\Yel `VaV]VWQocbp SQSY\_^b[_Z [\Y^_`Ybmo7
6b\Y SQ] Y nc_T_ ]Q\_5 `aVUbcQSmcV bVRV [^YTd c_\jY^_Z S aQUYdb B_\^Vh^_Z
bYbcV]l5 Q UYQT_^Q\mo \YbcQ [Q[ _c ^Qb U_ b_bVU^VZ TQ\Q[cY[Y5 `aY nc_] ^Q6
RaQ^^do _Rlh^l] :;6] iaYec_]D pb^_5 hc_ eYXYhVb[Y cQ[do [^YTd bUV\Qcm
^VS_X]_W^_5 ^_5 cV] ^V ]V^VV5 S ]^_WVbcS_ 𝒱* S_ZUݷc ^V `a_bc_ ncQݷ [^YTQ5ݷ
S ^VT_ S_ZUdc SbV cQ[YV [^YTY5 _c\YhQojYVbp UadT _c UadTQ f_cp Rl _U^Y]
bY]S_\_]7 9 ^V c_\m[_ ncY5 3bV\V^^Qp SVUm RVb[_^Vh^Q1 ;c_ ]ViQVc `aVUbcQ6
SYcm bVRV [^YTd aQX]Va_] S ]Y\\YQaU bSVc_Slf \VcH 1 SbV cQ[YV [^YTYH 6b\Y
SQiV S__RaQWV^YV Vjݷ ^V UQ\_ bR_p5 SQ] ]_W^_ c_\m[_ `_XQSYU_SQcm7 9 `_b\V
SbVT_ nc_T_ ]l Sb`_]Y^QV]5 hc_ ]^_WVbcS_ 𝒱* _SbVTݷ \Yimݷ bhݷc^_V1

Hc_Rl `_\dhYcm [_^cY^dd]5 ^Q] ^QU_ aQbb]QcaYSQcm ^V `a_bc_ [^YTY
^VbdaQX^_ _Ta_]^lf aQX]Va_S5 ^Q] `_caVRdocbp RVb[_^Vh^lV [^YTY5 cQ[YV5
d [_c_alf S__RjV ^Vc aQX]VaQ5 [_c_alV ^Y[_TUQ ^V [_^hQocbp5 b[_\m[_ Rl
]l ^Y USYTQ\Ybm SU_\m cV[bcQD S baQS^V^YY b ncY] [^YTQ e_a]Qc_] S ]Y\\Y6
QaU bSVc_Slf \Vc _[QXlSQVcbp hV]6c_ Sa_UV UVcb[_Z YTadi[Y7 @aYhݷ] bQ]Q
cQ[Qp RVb[_^Vh^Qpݷ [^YTQ5ݷ _cUV\m^_ SXpcQp5 Vjݷ ^V UQݷc [_^cY^dd]Q5 _^Q
SVUm SbVT_ _U^QD ^Vc5 ^Q] ^dW^_ SXpcm SbV RVb[_^Vh^lV [^YTY5 Y S_c c_TUQ
]l dSYUY]5 hc_ aQbb]QcaYSQV]_V ]^_WVbcS_ 1RVb[_^Vh^lf [^YT2 Y]VVc ]_j6
^_bcm [_^cY^dd]7 3_c c_\m[_ ^V S`_\^V `_^pc^_5 [Q[ Y]V^^_ ]l b_RYaQV]bp
ncY RVb[_^Vh^lV [^YTY 5ݷaQbb]QcaYSQcmݷ _b_RV^^_ `ap]_ S_ Sbݷ] Yf ]^_T_6
_RaQXYY5 Vb\Y ]l UQWV _U^d cQ[do [^YTd `aVUbcQSYcm bVRV c_\[_] ^V ]_WV]7

HYcQcV\p]5 WV\QojY] `a_SVaYcm b_RbcSV^^_V S__RaQWV^YV ^Q `a_h^_bcm5 ]l aYb[6
[ݷ^ `_b_SVc_SQcm `_Yb[Qcm S 9^cVa^VcV bcQcmY `a_ cQ[ ^QXlSQV]_V hYb\_ 4an]Q7 6b\Y5
b[QWV]5 ^QaVXQcm Sbo ^QR\oUQV]do hQbcm 3bV\V^^_Z ^Q `\Q^[_Sb[YV Ulal 1bVZhQb S

;A8UVbm SbcaVhQVcbp _hVSYU^_V S_XaQWV^YV5 hc_ S RdUdjV] ]_Tdc `_pSYcmbp bY]S_\l5
[_c_alV ]l ^V S[\ohY\Y S 𝒱D _U^Q[_ `aY R\YWQZiV] aQbb]_caV^YY ^YhVT_ _c nc_T_ ^V
]V^pVcbp5 U_bcQc_h^_ `aYUd]Qcm [Q[_Z6^YRdUm b`_b_R _R_X^QhV^Yp cQ[Yf bY]S_\_S hVaVX
bY]S_\l dWV Y]VojYVbp7 >Q`aY]Va5 ]_W^_ `aYUd]Qcm [Q[_Z6^YRdUm b`VgYQ\m^lZ bY]S_\5
`_b\V [_c_a_T_ _Rlh^l]Y UVbpcYh^l]Y gYeaQ]Y RdUVc d[QXlSQcmbp ^_]Va ݷ_S_T_^ݷ bY]6
S_\Q5 Y ncY ^_]VaQ `aYbSQYSQcm SbV] ^_Sl] bY]S_\Q] `_ ]VaV Yf `_pS\V^Yp7 2_\miV c_T_5
]_W^_ S__RjV aQbb]QcaYSQcm Q\eQSYc YX USdf bY]S_\_S 9 Y :5 Q SbV _bcQ\m^lV bY]S_\l
[_UYa_SQcm [_]RY^QgYp]Y ^d\VZ Y VUY^YgD b_RbcSV^^_ T_S_ap5 S `Q]pcY [_]`mocVa_S Sbݷ
Y]V^^_ cQ[ Y `a_Ybf_UYc7
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eYXY[V bhYcQVcbp5 hc_ nc_ ^Q]V^miYZ S_X]_W^lZ _Rk5[ݷ [_c_alZ ^VS_X]_W^_ `_UV6
\Ycm ^Q hQbcY2 Y `aVUbcQSYcm bVRV ^V[_V hYb\_5 UVbpcYh^Qp XQ`Ybm [_c_a_T_ XQ^Y]QVc
Sbo 3bV\V^^do 1c_h^VV5 Sbo Vݷ hQbcm5 f_cm [Q[6c_ U_bcd`^do U\p ^QR\oUV^YZ b 8V]6
\Y25 `aYhݷ] [QWUQp UVbpcYh^Qp gYeaQ XQ`YbY Y]VVc aQX]Va S _U^d `\Q^[_Sb[do Ulad5
c_ `_\dhV^^lZ ]_^bca Y S `_U]ݷc[Y ^V bT_UYcbp hYb\d 4an]QD UQWV Vb\Y S [QWUdo
`\Q^[_Sb[do Ulad ^QiVZ 3bV\V^^_Z ݷXQT^Qcmݷ Vjݷ _U^d cQ[do WV SbV\V^^do Y SbV
ncY SbV\V^^lV XQRYcm U_ _c[QXQ UVbpcYh^l]Y gYeaQ]Y ‑ [ hYb\d 4an]Q ^Qb nc_ ^V
_b_RV^^_ `aYR\YXYc7 3__RaQWV^YV cQ] _c[QXlSQVc XQU_\T_ U_ c_T_5 [Q[ _`YbQ^YV hYb\Q
SlZUVc ^Q eY^Yi^do `ap]do5 ^Vb]_cap ^Q c_5 hc_ _^_ S`_\^V [_aaV[c^_ be_a]d\Ya_6
SQ^_ ^Q ]QcV]QcYhVb[_] pXl[V7 AQXd]VVcbp5 XQ`Ybm hYb\Q 4an]Q c_WV Sf_UYc S ^QiV 𝒱*5
hc_ Y `_^pc^_ ‑ nc_ hYb\_ ]QcV]QcYhVb[Y _`aVUV\V^_ 1c7 V7 aVQ\m^_ bdjVbcSdVc cV[bc5
UQojYZ VT_ _`aVUV\V^YV2 Y pS\pVcbp aViV^YV] S^pc^_ be_a]d\Ya_SQ^^_Z XQUQhY7

2Vb[_^Vh^lV cV[bcl5 [Q[ Y RVb[_^Vh^lV Ua_RY5 ]_W^_ b[QXQcm5 YTaQoc S UadT_Z
\YTV ‑ cQ] `lcQcmbp hc_6c_ cQ[_V S__RaQXYcm `a_bc_ b bQ]_T_ ^QhQ\Q RVb`_\VX^_7

3`_\^V _hVSYU^_5 hc_ _`VaYa_SQcm [_^cY^dQ\m^l]Y RVb[_^Vh^_bcp]Y S
[Q[_] Rl c_ ^Y Rl\_ [_^bcad[cYS^_] b]lb\V ^VS_X]_W^_D bhݷc^lV RVb[_^Vh6
^_bcY `aVUbcQS\poc b_R_Z QRb_\oc^lZ `aVUV\ ^V c_\m[_ U\p hV\_SVhVb[_T_5
^_ Y U\p \oR_T_ UadT_T_ ]_XTQ5 Vb\Y c_\m[_ cQ[_Z ]_XT ^V _[QWVcbp RVb[_6
^Vh^l] bQ] `_ bVRV7 ?c[a_SV^^_ T_S_ap5 UQWV aQR_cQp b_ bhݷc^l]Y RVb[_6
^Vh^_bcp]Y5 ]l ^Y[_TUQ ^V aQbb]QcaYSQV] bQ]Y RVb[_^Vh^_bcY5 ]l `a_bc_
XQpS\pV]5 hc_ [Q[_S Rl ^Y Rl\ n\V]V^c 𝑁 5 SbVTUQ ^QZUݷcbp n\V]V^c 𝑁 + 1D
Y^QhV T_S_ap5 [Q[_S Rl ^Y Rl\ dWV aQbb]_caV^^lZ ^QR_a n\V]V^c_S ]^_WV6
bcSQ5 ]l SbVTUQ `aYUd]QV] Vjݷ _UY^ n\V]V^c5 [_c_alZ Sf_UYc S_ ]^_WVbcS_5
^_ Vjݷ ^V aQbb]_caV^ S `aVU\_WV^^_] ^QR_aV7 8UVbm5 `_ R_\mi_]d bhݷcd5 ^Vc
^Y[Q[_Z 5ݷRVb[_^Vh^_bcYݷ Vbcm `a_bc_ ^Qi _c[QX _c aQbb]_caV^Yp ^V[_VT_
5ݷc_\[Q_`ݷ SliV [_c_a_T_ `_hV]d6c_ XQ`aVjV^_ `alTQcm7

@aY Sbݷ] `aY nc_] S ]QcV]QcY[V aQbb]QcaYSQocbp ^V c_\m[_ [_^cY^d6
Q\m^lV RVb[_^Vh^_bcY5 ^_ Y RVb[_^Vh^_bcY5 `aVS_bf_UpjYV [_^cY^dd]C `a_6
bcVZiY] `aY]Va_] cQ[_Z RVb[_^Vh^_bcY ]_WVc `_b\dWYcm ]^_WVbcS_ SbVf
]^_WVbcS UVZbcSYcV\m^lf hYbV\ 1VT_ ]_j^_bcm _R_X^QhQoc ℵ227 ;_^Vh^_5
^Y[Q[_T_ [_^bcad[cYS^_T_ b]lb\Q cQ[YV `_bca_V^Yp ^V ^VbdcD [_\m b[_a_ ]l
bcQSY] bVRV `aY[\QU^lV XQUQhY5 `_pS\V^YV S ^QiYf aQbbdWUV^Ypf [_^cY^d6
Q\m^_Z RVb[_^Vh^_bcY U_\W^_ b\dWYcm bS_VT_ a_UQ caVS_W^_Zݷ \Q]`_h[_ZݷC
_bc_a_W^_5 Slf_U XQ `aVUV\l [_^bcad[cYS^_T_7 8^QhYc \Y nc_5 hc_ ]QcV6
]QcY[Q hV]6c_ `\_fQH AQXd]VVcbp5 ^VcD `a_bc_ ]QcV]QcY[Q S_SbV ^V _RpXQ^Q
Rlcm [_^bcad[cYS^_Z7 =QcV]QcY[Y `_bc_p^^_ `a_SVapoc ^Q `a_h^_bcm TaQ^Y6
gl S_X]_W^_bcVZ hV\_SVhVb[_T_ ]li\V^Yp5 Y XQ _U^_ nc_ Y] b\VUdVc b[QXQcm
_Ta_]^_V b`QbYR_5 [Q[5 [bcQcY5 Y XQ c_5 hc_ Y]V^^_ ]QcV]QcY[Y _RVb`VhYSQoc
iYa_[do `dR\Y[d baVUbcSQ]Y U\p aQXSYcYp S_X]_W^_bcVZ ]_XTQD aQUY _U^_T_
c_\m[_ nc_T_ neeV[cQ ‑ aQXSYcYp b_RbcSV^^lf Y^cV\\V[cdQ\m^lf S_X]_W6
^_bcVZ ‑ ]QcV]QcY[d5 ^Vb_]^V^^_5 bc_Yc YXdhQcm7 @a_bc_ ^V Sbp[Qp ]QcV]Q6
cYhVb[Qp ]_UV\m `aYT_U^Q U\p `aY[\QU^lf Y\Y5 Vb\Y dT_U^_5 Y^WV^Va^lf
gV\VZD bQ]_ `_ bVRV nc_ ^V `\_f_ Y ^V f_a_i_5 nc_ `a_bc_ eQ[c7

@aY]VhQcV\m^Q bYcdQgYp b S_`a_b_] _ c_]5 bdjVbcSdoc \Y cQ[YV ]^_WVbcSQ5 [_6
c_alV ^V\mXp XQ^d]Va_SQcm 1c_ Vbcm ^Vbhݷc^lV25 ^_ [_c_alV `aY nc_] 5ݷV^miV[ݷ hV]
[_^cY^dd]D Y^l]Y b\_SQ]Y5 Vbcm \Y Vjݷ [Q[YV6^YRdUm RVb[_^Vh^_bcY ]VWUd bhݷc^_Z
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Y [_^cY^dQ\m^_Z7 BdjVbcS_SQ^YV cQ[Yf RVb[_^Vh^_bcVZ ^VS_X]_W^_ ^Y U_[QXQcm5 ^Y
_`a_SVaT^dcm5 c_ Vbcm ]l S`aQSV bhYcQcm5 hc_ cQ[Yf ]^_WVbcS ^V RlSQVc5 ^_ c_h^_ cQ[
WV ]l S`aQSV bhYcQcm5 hc_ _^Y RlSQoc7 Pb^_5 S`a_hV]5 hc_ ^V `_\dhYcbp [_^bcad[6
cYS^_ `_bca_Ycm cQ[_V ]^_WVbcS_5 c_ Vbcm _`YbQcm n\V]V^cl5 YX [_c_alf _^_ RdUVc
b_bc_pcm5 `_U_R^_ c_]d5 [Q[ ]l _`YblSQ\Y ^QcdaQ\m^lV hYb\Q U\p bhݷc^lf ]^_WVbcS
Y RVb[_^Vh^lV UVbpcYh^lV Ua_RY U\p [_^cY^dd]_SD Vb\Y Rl nc_ Rl\_ S_X]_W^_5 bdjV6
bcS_SQ^YV cQ[Yf ]^_WVbcS _[QXQ\_bm Rl U_[QXQ^^l]5 Q nc_ ^VS_X]_W^_ 1Y [Q[ aQX ncQ
^VS_X]_W^_bcm5 [Q[ ^Y bcaQ^^_5 U_[QXQ^Q27 C_ Vbcm UQWV Vb\Y `aVU`_\_WYcm5 hc_ cQ[YV
]^_WVbcSQ Vbcm5 ݷca_TQcm_`ݷ Yf ^Q] ^Y[c_ ^V UQbc7

:7<7>7 1\T_aYc]l Y SlhYb\Y]_bcm

AQbb[QXlSQp _R Ybc_aYY [_]`mocVa_S5 ]l _c]VcY\Y 1b]7 bca7 >A25 hc_ aQ6
R_cQ [_]`mocVaQ b_bc_Yc S `a_SVUV^YY SlhYb\V^YZ5 f_cp aVXd\mcQcl ncYf
SlhYb\V^YZ S R_\miY^bcSV b\dhQVS ^V Y]Voc ^YhVT_ _RjVT_ b hYb\Q]Y7 <o6
RQp Y^e_a]QgYp5 b [_c_a_Z aQR_cQVc [_]`mocVa5 U_\W^Q Rlcm `aVUbcQS\V^Q
S ^V[_c_a_Z _RkV[cYS^_Z e_a]V5 Y5 [Q[ b\VUbcSYV5 `aQSY\Q5 `_ [_c_al] YX
_U^_Z Y^e_a]QgYY `_\dhQVcbp UadTQp 1Q Y]V^^_ nc_ Y UV\QVc [_]`mocVa25
bdcm ^V hc_ Y^_V5 [Q[ ed^[gYY S bdTdR_ ]QcV]QcYhVb[_] b]lb\V b\_SQC S a_6
\Y _R\QbcY _`aVUV\V^Yp cQ[_Z ed^[gYY Slbcd`QVc ]^_WVbcS_ ^V[Yf agYZ_`ݷ
Y^e_a]QgYY5ݷ `aVUbcQS\V^^lf YXRaQ^^l] _RkV[cYS^l] b`_b_R_]5 Y _^_ WV
b\dWYc _R\Qbcmo X^QhV^YZ7 ?Rlh^_ bhYcQVcbp5 hc_ Y^e_a]QgYp ‑ [Q[ Ybf_U6
^Qp5 cQ[ Y `_\dhQV]Qp ‑ `aVUbcQS\pVcbp S SYUV gV`_hV[ bY]S_\_S S ^V[_c_a_]
Q\eQSYcV;B 𝐴5 c_ Vbcm [QWUQp agYp_`ݷ Y^e_a]QgYYݷ Vbcm n\V]V^c dWV X^Q6
[_]_T_ ^Q] `_ `aVUlUdjV]d `QaQTaQed ]^_WVbcSQ 𝐴*7 B dhݷc_] nc_T_ ]l
]_WV] bhYcQcm5 hc_ aQR_cQ [_]`mocVaQ SbVTUQ b_bc_Yc S SlhYb\V^YY ^V[_Z
ed^[gYY SYUQ 𝐴* ↦→ 𝐴* 1SlaQWV^YV 𝑋 ↦→ 𝑌 _R_X^QhQVc ed^[gYo b _R\Qbcmo
_`aVUV\V^Yp 𝑋 Y _R\Qbcmo X^QhV^YZ 𝑌 27

@aY nc_] ]l ]_WV] \VT[_ XQ]VcYcm _`aVUV\ݷ^^do `a_R\V]d7 ;_\m b[_a_
]l ]_WV] SlhYb\Ycm X^QhV^YV ed^[gYY 1S [Q[_] Rl c_ ^Y Rl\_ b]lb\V25
c_5 _hVSYU^_5 ]l ]_WV] [Q[6c_ XQ`YbQcm ^QiY `a_]VWdc_h^lV SlhYb\V^Yp5
c_ Vbcm `aVUbcQSYcm SlhYb\V^YV S SYUV cV[bcQ7 2_\miV c_T_5 Vb\Y ed^[gYp S
[Q[_]6c_ b]lb\V ]_WVc Rlcm SlhYb\V^Q5 c_ S SYUV cV[bcQ ]_W^_ `aVUbcQ6
SYcm S__RjV bQ]_ `_ bVRV `aQSY\_5 [Q[ ncd ed^[gYo ^QU_ SlhYb\pcm7 =^_6
WVbcS_ SbVf S_X]_W^lf cV[bc_S5 [Q[ ]l dWV X^QV] 1b]7 bca7 :?925 bhݷc^_V7
=VWUd cV] b `_]_jmo Sbݷ c_T_ WV [Q^c_a_Sb[_T_ UYQT_^Q\m^_T_ ]Vc_UQ \VT6
[_ dRVUYcmbp5 hc_ ]^_WVbcS_ SbVf ed^[gYZ ^QU ^QcdaQ\m^l]Y hYb\Q6
]Y Y]VVc ]_j^_bcm [_^cY^dd]D Vb\Y XQ]V^Ycm cV[bcl5 c_ Vbcm n\V]V^cl
]^_WVbcSQ 𝐴*5 Yf ^_]VaQ]Y 1Q nc_ ]_W^_ bUV\Qcm S bY\d bhݷc^_bcY ]^_WV6
bcSQ 𝐴*25 `_\dhYcbp5 hc_ ed^[gYZ SYUQ 𝐴* ↦→ 𝐴* c_WV [_^cY^dd]5 c_TUQ
[Q[ ]^_WVbcS_ SbVf S_X]_W^lf `aQSY\ SlhYb\V^Yp ed^[gYY ‑ ^V R_\VV hV]
bhݷc^_V5 SVUm Yf ]_W^_ XQ`YbQcm S SYUV cV[bc_S7 B\VU_SQcV\m^_5 UQ\V[_ ^V

;B>Q`_]^Y]5 hc_ `_U Q\eQSYc_] ]_W^_ `_^Y]Qcm `a_YXS_\m^_V [_^Vh^_V ]^_WVbcS_5
[Q[ `aQSY\_5 b_bc_pjVV f_cp Rl YX USdf n\V]V^c_S5 f_cp S ^V[_c_alf XQUQhQf aQbb]QcaY6
SQocbp cQ[WV Y Q\eQSYcl YX _U^_T_ bY]S_\Q7 @dbcl] Q\eQSYc Rlcm ^V ]_WVc7
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U\p [QWU_Z cQ[_Z ed^[gYY ]_W^_ d[QXQcm `aQSY\_5 `_ [_c_a_]d _^Q RdUVc
SlhYb\pcmbpD T_S_apc5 hc_ _U^Y ed^[gYY SlhYb\Y]l 5 Q UadTYV ‑ ^Vc7

5QWV Vb\Y aQbb]QcaYSQcm c_\m[_ ed^[gYY5 _R\Qbcmo _`aVUV\V^Yp [_c_6
alf pS\pVcbp ]^_WVbcS_ ^QcdaQ\m^lf hYbV\5 Q _R\Qbcmo X^QhV^YZ ‑ ]^_WV6
bcS_ UVbpcYh^lf gYea _c 0 U_ 95 c_ Y cQ[_V ]^_WVbcS_ ed^[gYZ _[QWVcbp
[_^cY^dd]_]C S bQ]_] UV\V5 [QWU_Z cQ[_Z ed^[gYY ]_W^_ SXQY]^_ _U^_6
X^Qh^_ `_bcQSYcm S b__cSVcbcSYV RVb[_^Vh^do UVbpcYh^do Ua_Rm b ^d\VS_Z
gV\_Z hQbcmo5 SXpS 𝑓(1) S [QhVbcSV `VaS_Z gYeal5 𝑓(2) S [QhVbcSV Sc_a_Z5
𝑓(27) S [QhVbcSV USQUgQcm bVUm]_Z Y cQ[ UQ\VV5 ^d Q ]^_WVbcS_ RVb[_^Vh^lf
UVbpcYh^lf Ua_RVZ5 [Q[ ]l dWV SYUV\Y5 ^Vbhݷc^_V5 c_ Vbcm [_^cY^dd]7 Pb6
^_5 hc_ Vb\Y aQbiYaYcm _R\Qbcm X^QhV^YZ U_ SbVf ^QcdaQ\m^lf5 c_ ed^[gYZ
]V^miV ^V bcQ^VcD S`a_hV]5 ^V bcQ^Vc Yf Y ݷR_\miVݷ ‑ Yf cQ[ Y _bcQ^Vcbp
Sbݷ c_c WV [_^cY^dd]7 @aY nc_] SlhYb\Y]lf ed^[gYZ5 ^Q`_]^Y]5 ^V R_6
\VV hV] bhݷc^Qp RVb[_^Vh^_bcm5 SVUm [QWU_Z YX ^Yf b__cSVcbcSdVc _`YbQ^YV5
c_ Vbcm cV[bc5 Q ]^_WVbcS_ SbVf cV[bc_S bhݷc^_V7 @_\dhQVcbp5 hc_ SbVf Q6^ݷ
cdaQ\m^lfݷ ed^[gYZ T_aQXU_ 5ݷR_\miVݷ ^VWV\Y ]_WVc bdjVbcS_SQcm SbVf
SlhYb\Y]lf5 hc_ Rl ]l ^Y `_^Y]Q\Y `_U SlhYb\Y]_bcmo ‑ Vb\Y c_\m[_ ]l
`aY nc_] `_UaQXd]VSQV]5 hc_ `aQSY\Q [_^bcad[cYS^_T_ SlhYb\V^Yp ]_W^_
XQ`YbQcm7

@_b[_\m[d RVb[_^Vh^lf US_Yh^lf Ua_RVZ c_WV [_^cY^dd]5 ]l ]_WV] d`a_bcYcm
]^_WVbcS_ aQbb]QcaYSQV]lf ed^[gYZ Vjݷ R_\miV5 _bcQSYS \Yim USQ SQaYQ^cQ aVXd\m6
cQcQC 0 Y 15 Y\Y ݷWm_\ݷ Y 7ݷYbcY^dݷ CQ[Yf ed^[gYZ5 [_c_alV5 `aY^Y]Qp ^QcdaQ\m^lZ
QaTd]V^c5 SlUQoc YbcY^d Y\Y \_Wm5 c_WV _[QXlSQVcbp [_^cY^dd]5 YX hVT_ ^V]VU\V^6
^_ b\VUdVc5 hc_ ]^_WVbcS_ SbVf ]^_WVbcS ^QcdaQ\m^lf hYbV\ c_WV ^Vbhݷc^_V 1Y]VVc
]_j^_bcm [_^cY^dd]2C S bQ]_] UV\V5 SVUm [QWUQp cQ[Qp ed^[gYp Y]V^^_ hc_ XQUQݷc
]^_WVbcS_ ^QcdaQ\m^lf hYbV\5 Y5 ^Q`a_cYS5 [QWU_]d ]^_WVbcSd ^QcdaQ\m^lf hYbV\ b_6
_cSVcbcSdVc ed^[gYp5 SlUQojQp YbcY^d U\p n\V]V^c_S ]^_WVbcSQ Y \_Wm U\p hYbV\5 S
]^_WVbcS_ ^V Sf_UpjYf7 Nc_c aVXd\mcQc ^Q] S UQ\m^VZiV] YX\_WV^YY ^V `_caVRdVcbp5
^_ _^ ^Qbc_\m[_ [aQbYS5 hc_ ^V d`_]p^dcm VT_ Rl\_ Rl SQaSQabcS_]7

;_]`mocVa `a_S_UYc bS_Y SlhYb\V^Yp5 `_UhY^ppbm `a_TaQ]]V 5 [_c_aQp
S_`\_jQVc b_R_Z ^V[do [_^bcad[cYS^do `a_gVUdad 5 Y\Y Q\T_aYc] 7
@_`a_bcd T_S_ap5 U\p c_T_5 hc_Rl [_]`mocVa Rl\ ^Q] hV]6c_ `_\VXV^ ‑ Q
`_\VXV^ _^ ]_WVc Rlcm c_\m[_ b_XUQ^YV] _U^_Z Y^e_a]QgYY YX UadT_Z ‑
_RpXQcV\m^_ ^dWV^ [c_6c_5 [c_ c_h^_ X^QVc5 [Q[ YX nc_Z ݷU^_Z_ݷ Y^e_a]Q6
gYY `_\dhYcm 5ݷUadTdoݷ Y X^QVc nc_ ^Qbc_\m[_ f_a_i_5 hc_ ]_WVc XQbcQSYcm
[_]`mocVa S_`\_cYcm nc_ X^Q^YV ^Q `aQ[cY[V5 `aYhݷ] RVX ^V`_baVUbcSV^^_T_
[_^ca_\p b_ bc_a_^l _R\QUQcV\p Ybf_U^_T_ X^Q^YpD nc_c hV\_SV[5 b_RbcSV^6
^_ T_S_ap5 ^QXlSQVcbp `a_TaQ]]Ybc_]7 ;Q[ ^Vb\_W^_ U_TQUQcmbp5 Q\T_aYc]
[Q[ aQX Y Vbcm c_ bQ]_V `aQSY\_5 `_ [_c_a_]d SlhYb\pVcbp ed^[gYpD ]_W^_
b[QXQcm5 hc_ ed^[gYo b\VUdVc bhYcQcm SlhYb\Y]_Z5 Vb\Y U\p ^Vݷ bdjVbcSdVc
Q\T_aYc] SlhYb\V^Yp7

@a_bc_cQ ncYf aQbbdWUV^YZ ^Q bQ]_] UV\V _R]Q^hYSQD `_^pcYp Q\T_6
aYc]Q Y SlhYb\Y]_Z ed^[gYY _[QXlSQocbp ]QcVaYVZ [aQZ^V XQ[_Sl6
aYbc_Z7 CQ[5 `aQ[cYhVb[Y S \oR_] i[_\m^_] dhVR^Y[V Y^e_a]QcY[Y Sl ^QZ6
UݷcV _`aVUV\V^YV Q\T_aYc]Q ‑ ^V `_pb^V^YV5 _ hݷ] YUݷc aVhm5 ^V aQbb[QX
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_ `aVU]VcV5 Q Y]V^^_ _`aVUV\V^YV5 [_a_c[do eaQXd SYUQ [Q\T_aYcݷ ‑ nc_
c_6c_ Y c_6c_ݷ Y\Y [_[Q\T_aYcݷ ^QXlSQVcbp c_6c_ Y c_6c_7ݷ CQ[_V _`aVUV6
\V^YV _Rlh^_ SlUV\pVcbp [ad`^l] WYa^l] iaYec_]5 _RS_UYcbp aQ]_h[_Z5
b^QRWQVcbp [Q[_Z6^YRdUm `Y[c_TaQ]]_Z b S_b[\YgQcV\m^l] X^Q[_] ‑ b\_6
S_]5 UV\QVcbp Sb5ݷ hc_Rl dRVUYcm [Q[ dhV^Y[_S5 cQ[ Y Yf dhYcV\VZ5 hc_ bYV
`_U\VWYc XQdhYSQ^Yo ^QYXdbcm7 ; b_WQ\V^Yo5 cQ[YV _`aVUV\V^Yp T_Upcbp
c_\m[_ S [QhVbcSV d`aQW^V^Yp ^Q XQXdRaYSQ^YV7 >Q bQ]_] WV UV\V _`aV6
UV\V^Yp Q\T_aYc]Q ^V bdjVbcSdVc5 c_ Vbcm [Q[_V Rl ݷaVUV\V^YV`_ݷ ^Y
`aYS_UY\_bm5 _^_ RdUVc XQSVU_]_ ^VSVa^l]C [QWUlZ QSc_a5 UQojYZ cQ[_V
_`aVUV\V^YV5 U_`db[QVc eQ[cYhVb[do _iYR[d dWV S c_c ]_]V^c5 [_TUQ aViQ6
Vc ^QhQcm VT_ e_a]d\Ya_SQcm5 Y b_SVaiV^^_ ^VSQW^_5 [Q[_SQ RdUVc Yc_T_SQp
e_a]d\Ya_S[Q7 @aQSY\m^_T_ _`aVUV\V^Yp ^V bdjVbcSdVc ^V S c_] b]lb\V5
hc_ aVUV\V^Yp`_ݷ ]_Tdc Rlcm aQX^lVݷ Y UQWV ^V S c_]5 hc_ l[ݷ bVZhQb ^V
X^QV] c_h^_T_ _`aVUV\V^Yp5 ^_5 S_X]_W^_5 [_TUQ6^YRdUm dX^QV]ݷD ^Q`a_cYS5
]l c_h^_ X^QV]5 hc_ _`aVUV\V^Yp Q\T_aYc]Q ^Vc Y Rlcm ^V ]_WVc5
`_c_]d hc_ \oR_V cQ[_V _`aVUV\V^YV5 [Q[_S_ Rl _^_ ^Y Rl\_5 SlRmVc _b^_Sd
YX6`_U gV\_T_ aQXUV\Q ]QcV]QcY[Y ‑ cV_aYY SlhYb\Y]_bcY7

Hc_Rl `_^pcm5 [Q[ WV cQ[ `_\dhY\_bm5 ^Q] `_^QU_RYcbp _hVaVU^_Z n[b6
[dab S Ybc_aYo7 3 `VaS_Z `_\_SY^V aa SV[Q ]QcV]QcY[Y XQY^cVaVb_SQ\Ybm S_6
`a_b_]5 [Q[ baVUY SbVT_ cV_aVcYhVb[_T_ ]^_T__RaQXYp ]QcV]QcYhVb[Yf ed^[6
gYZ SlUV\Ycm cQ[YV5 [_c_alV hV\_SV[ b Yb`_\mX_SQ^YV] [Q[Yf Rl c_ ^Y Rl\_
]VfQ^YhVb[Yf Y\Y \oRlf UadTYf `aYb`_b_R\V^YZ ]_WVc SlhYb\Ycm7 >QhQ6
\_ nc_]d `_\_WY\ 5QSYU 4Y\mRVac5 be_a]d\Ya_SQSiYZ S :B99 T_Ud b`Yb_[
^VaViݷ^^lf 1^Q c_c ]_]V^c2 ]QcV]QcYhVb[Yf `a_R\V]5 YXSVbc^lf [Q[ 4Y\m6ݷ
RVac_Sl `a_R\V]lݷD `a_R\V]Q aViV^Yp `a_YXS_\m^_T_ UY_eQ^c_SQ daQS^V6
^Yp5 YXSVbc^Qp [Q[ UVbpcQp `a_R\V]Q 4Y\mRVacQ5 `_XWV _[QXQ\Qbm ^VaQXaViY6
]_Z5 ^_ U\p U_[QXQcV\mbcSQ nc_T_ eQ[cQ `_caVR_SQ\_bm b_XUQcm cV_aYo5 e_a6
]Q\YXdojdo `_^pcYV CݷaQXaViY]_bcYݷ RVX nc_T_ ^VS_X]_W^_ ^YhVT_ _`aV6
UV\ݷ^^_T_ b[QXQcm ^Y `a_ ]^_WVbcS_ XQUQh5 [_c_alV ]_W^_ [_^bcad[cYS^_
aViYcm5 ^Y `a_ c_5 hc_ b\VUdVc `_^Y]Qcm `_U [_^bcad[cYS^_bcmo aViV^Yp7
@a_R\V]Q]Y aQXaViY]_bcY XQUQh 1Y^QhV T_S_ap5 SlhYb\Y]_bcY ed^[gYZ2
XQ^Y]Q\Ybm cQ[YV YXSVbc^lV ]QcV]QcY[Y5 [Q[ ;dac UV\m5ݷ4 BcYSV^ ;\Y^Y5
1\_^b_ Hݷah Y 1\Q^ CmoaY^T7

Ed^[gYY5 _`VaYadojYV b YaaQgY_^Q\m^l]Y hYb\Q]Y5 `aYi\_bm _cRa_6
bYcm baQXd WV7 9aaQgY_^Q\m^lf _[QXQ\_bm [_]b\Yiݷ ]^_T_ݷD S `aVUlUdjV]
`QaQTaQeV ]l UQ\Y ^V[_c_alV `_pb^V^Yp5 `_hV]d [_^cY^dQ\m^lV RVb[_^Vh6
^_bcY ^V T_Upcbp U\p [_^bcad[cYS^_Z aQR_cl7

;_\m b[_a_ [_^cY^dQ\m^lV RVb[_^Vh^_bcY [_^bcad[cYS^l] SlhYb\V^Y6
p] ^V `_UUQocbp5 _TaQ^YhYSQp ^Qb bhݷc^l]Y ]^_WVbcSQ]Y5 UV\mݷ4 Y ;\Y^Y
`aVU\_WY\Y U\p cV_aVcYhVb[Yf YXlb[Q^YZ aQbb]QcaYSQcm c_\m[_ ed^[gYY
^QcdaQ\m^lf QaTd]V^c_S 1S_X]_W^_5 ^Vb[_\m[Yf25 X^QhV^Yp]Y [_c_alf c_WV
pS\pocbp ^QcdaQ\m^lV hYb\QD `aY ^V_Rf_UY]_bcY \oRlV ed^[gYY5 aQR_cQ6
ojYV ^QU `a_YXS_\m^l]Y bhݷc^l]Y ]^_WVbcSQ]Y 1S c_] hYb\V5 hc_ SQW^_
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U\p ^Qb5 Y ^QU ]^_WVbcS_] 𝐴*25 ]_Tdc Rlcm bSVUV^l [ cQ[Y] ݷ[QcdaQ\m^l^ݷ
ed^[gYp] `dcݷ] XQ]V^l n\V]V^c_S ]^_WVbcS Yf ^_]VaQ]Y7

8UaQSlZ b]lb\ `_Ub[QXlSQVc5 hc_ UQWV cQ[YV ed^[gYY ^V SbVTUQ Sl6
hYb\Y]lD _cbl\[Q [ XUaQS_]d b]lb\d XUVbm caVRdVcbp5 `_b[_\m[d ]l `_[Q
^V `_^p\Y 1Y5 bca_T_ T_S_ap5 cQ[ Y ^V `_Z]25[ݷ hc_ WV cQ[_V SlhYb\Y]Qpݷ
ed^[gYp7ݷ CV] ^V ]V^VV5 [Q[ dWV Rl\_ b[QXQ^_5 ed^[gYZ SYUQ N ↦→ N 1TUV
N ‑ ]^_WVbcS_ ^QcdaQ\m^lf hYbV\2 ‑ [_^cY^dd]5 c_TUQ [Q[ Q\T_aYc]_S5 bd6
Up `_ SbV]d5 ^V R_\VV hV] bhݷc^_V ]^_WVbcS_D _RjVV [_\YhVbcS_ S_X]_W^lf
ed^[gYZ5 UQWV [_TUQ ]l aQbb]QcaYSQV] _SbVTݷ \Yimݷ ^QcdaQ\m^lV ed^[6
gYY ^QcdaQ\m^_T_ QaTd]V^cQ5 _[QXlSQVcbp _T_aQXUݷ R_\miV5ݷ hV] [_\YhVbcS_
ed^[gYZ5 [_c_alV ]_W^_ [Q[6c_ SlhYb\pcm7

9XdhQp SlhYb\Y]_bcm ed^[gYZ5 UV\m5ݷ4 ;\Y^Y5 1[[Va]Q^ Y UadTYV ]QcV6
]QcY[Y `aYi\Y [ [\Qbbd cQ[ ^QXlSQV]lf hQbcYh^_6aV[dabYS^lf ed^[6
gYZ 7 3 [QhVbcSV _`aVUV\V^Yp nc_T_ [\QbbQ aQbb]QcaYSQVcbp ^V[YZ RQX_SlZ
^QR_a _hV^m `a_bclf Ybf_U^lf ed^[gYZ 1[_^bcQ^cQ5 dSV\YhV^YV ^Q VUY^Ygd
Y `a_V[gYp ‑ ed^[gYp ^Vb[_\m[Yf QaTd]V^c_S5 X^QhV^YV] [_c_a_Z pS\pVc6
bp _UY^ YX Vݷ QaTd]V^c_S2 Y _`VaQc_a_S5 c_ Vbcm _`VaQgYZ ^QU ed^[gYp]Y5
`_XS_\pojYf bca_Ycm ^_SlV ed^[gYY 1_`VaQc_al [_]`_XYgYY5 `aY]YcYS^_Z
aV[dabYY Y ]Y^Y]YXQgYY2D `_U hQbcYh^_6aV[dabYS^_Z ed^[gYVZ `_^Y]QVcbp
\oRQp ed^[gYp5 [_c_ado ]_W^_ `_bca_Ycm b `_]_jmo `VaVhYb\V^^lf _`VaQ6
c_a_S YX `VaVhYb\V^^lf Ybf_U^lf ed^[gYZ7 B\_S_ ݷhQbcYh^lVݷ S ^QXSQ^YY
[\QbbQ d[QXlSQVc ^Q c_5 hc_ S nc_c [\Qbb _RpXQcV\m^_<9 Sf_Upc ed^[gYY5 [_6
c_alV _`aVUV\V^l \Yim ^Q ^V[_c_a_] ]^_WVbcSV hYbV\5 Q U\p hYbV\5 ^V Sf_6
UpjYf S nc_ ]^_WVbcS_ ‑ ^V _`aVUV\V^l5 c_ Vbcm ^V ]_Tdc Rlcm SlhYb\V^l7
B\VUdVc _c]VcYcm5 hc_ n`YcVc ݷaV[dabYS^lVݷ S UQ^^_] [_^cV[bcV _X^QhQVc5
hc_ ed^[gYY SlaQWQocbp _U^Q hVaVX UadTdo ‑ S_X]_W^_5 UQWV hVaVX bQ]d
bVRp5 ^_ ^V _RpXQcV\m^_7 ;Q[ ]l dSYUY] `_XWV5 S `a_TaQ]]Ya_SQ^YY b]lb\
cVa]Y^Q ݷaV[dabYpݷ ^Vb[_\m[_ �dWV7

=^_T_hYb\V^^lV `_`lc[Y aQbiYaYcm ]^_WVbcS_ SlhYb\Y]lf ed^[gYZ
`dcݷ] SSVUV^Yp ^_Slf _`VaQgYZ db`Vf_] ^V dSV^hQ\YbmC [QWUlZ aQX dUQSQ6
\_bm U_[QXQcm5 hc_ [\Qbb ed^[gYZ5 XQUQSQV]lf ^_Sl]Y ^QR_aQ]Y _`VaQgYZ5
_[QXlSQVcbp Sbݷ cV] WV ‑ dWV YXSVbc^l] [\Qbb_] hQbcYh^_6aV[dabYS^lf
ed^[gYZ5 Q SbV ^_SlV _`VaQgYY R\QT_`_\dh^_ 1f_cp S ^V[_c_alf b\dhQpf U_6
S_\m^_ fYca_2 SlaQWQocbp hVaVX dWV Y]VojYVbp7

1\_^b_ Hݷah _c[QXQ\bp _c UQ\m^VZiYf `_`lc_[ aQbiYaYcm nc_c [\Qbb
Y XQpSY\5 hc_5 `_6SYUY]_]d5 [Q[ aQX hQbcYh^_6aV[dabYS^lV ed^[gYY b__c6
SVcbcSdoc `_^pcYo SlhYb\Y]_Z ed^[gYY S \oR_] aQXd]^_] `_^Y]Q^YY Sl6
hYb\Y]_bcY7 Nc_ dcSVaWUV^YV ^QXlSQoc cVXYb_] HݷahQ 7 ?c]VcY]5 hc_
cVXYb HݷahQ ^V ]_WVc aQbb]QcaYSQcmbp [Q[ cV_aV]Q ‑ VT_ ^V\mXp U_[Q6
XQcm5 `_b[_\m[d d ^Qb ^Vc _`aVUV\V^Yp SlhYb\Y]_Z ed^[gYY Y cV] R_\VV
^Vc _`aVUV\V^Yp _aQXd]^_Tݷ `_^Y]Q^Yp7ݷ >_ `_hV]d Rl5 b`a_bYcV Sl5 ^V
UQcm [Q[_V6^YRdUm _`aVUV\V^YV5 hc_Rl cVXYb HݷahQ _[QXQ\bp U_[QXdV]H ?c6
SVc XUVbm _hV^m `a_bc_Z7 @aVSaQcYS cVXYb HݷahQ S p[_Rl U_[QXQ^^lZ

<9@_hV]d nc_ bc_\m _RpXQcV\m^_5 ]l dX^QV] hdcm `_XWV5 b]7 aQbbdWUV^YV ^Q bca7 :@@7
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eQ[c5 ]l b_SVaiV^^_ RVX_b^_SQcV\m^_ \YiY\Y Rl bVRp `Vab`V[cYS
UQ\m^VZiVT_ Ybb\VU_SQ^Yp SlhYb\Y]_bcY Y aQX^__RaQX^lf ]VfQ6
^YX]_S SlhYb\V^Yp7

@_[Q hc_ SbV `_`lc[Y b_XUQ^Yp ^QR_aQ [_^bcad[cYS^lf _`VaQgYZ5 R_\VV
R_TQc_T_5 ^VWV\Y `aVU\_WV^^lZ aQ^VV5 `_cVa`V\Y ^VdUQhdC [QWUlZ aQX _[Q6
XlSQVcbp5 hc_ [\Qbb ed^[gYZ `_\dhQVcbp a_S^_ c_c WV7 3`_\^V S_X]_W^_5
hc_ cQ[ RdUVc SbVTUQ5 c_ Vbcm [\Qbb SlhYb\Y]lf ed^[gYZ ^Y[_TUQ ^V RdUVc
aQbiYaV^D Y]V^^_ nc_ Y dcSVaWUQVc cVXYb HݷahQ7 >_ SVUm nc_ ^V ]_WVc Rlcm
U_[QXQ^_ ‑ f_cp Rl `_c_]d5 hc_ ^V S`_\^V `_^pc^_5 hc_ WV cQ[_V bcad[6^_]ݷ
cYS^Qp _`VaQgYpݷ Y [Q[_S_ Yf ]^_WVbcS_7 B\VU_SQcV\m^_5 SbVTUQ _bcQݷcbp
S_X]_W^_bcm5 hc_ S RdUdjV] [c_6^YRdUm `aVU\_WYc cQ[_Z ^QR_a _`VaQgYZ5
[_c_alZ _[QWVcbp ]_j^VV5 ^VWV\Y RQXYb U\p hQbcYh^_6aV[dabYS^lf ed^[6
gYZ7 CVXYb HݷahQ S nc_] b\dhQV RdUVc _`a_SVaT^dc5 Y\Y5 c_h^VV T_S_ap5 S]V6
bc_ ^VT_ `_pSYcbp ^_SlZ cVXYb5 Q^Q\_TYh^lZ Y]VojV]dbp5 ^_ bbl\QojYZbp
^Q UadT_Z [\Qbb ed^[gYZ7 @_UhVa[^ݷ]5 hc_ _`aVUV\V^YV SlhYb\Y]_Z ed^[6
gYY _c nc_T_ ^V `_pSYcbp5 `_b[_\m[d UQWV Vb\Y [\Qbb SlhYb\Y]lf ed^[gYZ
_[QWVcbp aQbiYaV^5 bQ]_ `_ bVRV nc_ ^V ]_WVc _X^QhQcm5 hc_ VT_ ^V\mXp aQb6
iYaYcm Vjݷ R_\miV7

B ^V[_c_a_Z ^QcpW[_Z ]_W^_ bhYcQcm5 hc_ [\Qbb hQbcYh^_6aV[dabYS^lf ed^[gYZ b_
SbV]Y VT_ bS_ZbcSQ]Y `aVUbcQS\pVc b_R_Z ^V[do QRbcaQ[c^do ]QcV]QcYhVb[do cV_aYo
^Q`_U_RYV TV_]VcaYY 6S[\YUQ Y\Y5 b[QWV]5 cV_aYY SVa_pc^_bcVZ5 c_TUQ [Q[ `_^pcYV
SlhYb\Y]_bcY [Q[ cQ[_S_V ^Qf_UYcbp S^V ]QcV]QcY[Y5 pS\ppbm bS_ZbcS_] ^QiVZ 3bV6
\V^^_Z _aVQ\m^_Tݷ1 ]YaQ2ݷ ^QapUd b_ b[_a_bcmo bSVcQ5 XQ[_^_] SbV]Ya^_T_ cpT_cV^Yp
Y c_]d `_U_R^l]7 CVXYb HݷahQ S nc_] b\dhQV _[QXlSQVcbp bS_VT_ a_UQ ^Qdh^_Z TY`_6
cVX_Z _c^_bYcV\m^_ c_T_5 [Q[ dbca_V^ aVQ\m^lZ ]YaD Sbݷ _[_^hQcV\m^_ SbcQݷc ^Q bS_Y
]VbcQ5 Vb\Y ]l Sb`_]^Y]5 hc_ b_T\Qb^_ cV_aYY ^Qdh^_T_ X^Q^Yp5 be_a]d\Ya_SQ^^_Z
;Qa\_] @_``Va_]5 TY`_cVXl ^V RlSQoc SVa^l]Y5 Q RlSQoc c_\m[_ ^V_`a_SVaT^dcl6
]Y5 Y Ybb\VU_SQcV\m _RpXQ^ `aY^Y]Qcm S_ S^Y]Q^YV5 hc_ \oRQp TY`_cVXQ5 b[_\m[_ Rl
`_UcSVaWUV^YZ VZ ^Y ^Qi\_bm5 ]_WVc _[QXQcmbp _`a_SVaT^dcQ S RdUdjV]7 CVXYb Hݷa6
hQ dcSVaWUQVc5 hc_ \oRQp ed^[gYp5 [_c_aQp ]_WVc Rlcm [_^bcad[cYS^_ SlhYb\V^Q5
^Qf_UYcbp S [\QbbV hQbcYh^_6aV[dabYS^lf ed^[gYZD nc_ dcSVaWUV^YV `_[Q ^Y[_]d ^V
dUQ\_bm _`a_SVaT^dcm5 S bSpXY b hV] ]l `aY^Y]QV] VT_ XQ SVa^_V7 8Q]VcY]5 [aYcV6
aYZ eQ\mbYeY[QgYY @_``VaQ [ cVXYbd HݷahQ `aV[aQb^_ `aY]V^Y]7 3 bQ]_] UV\V5 ]l
]_WV] 1Y U_bcQc_h^_ \VT[_2 d[QXQcm cQ[_Z n[b`VaY]V^c5 `_\_WYcV\m^lZ aVXd\mcQc [_6
c_a_T_ _`a_SVaT Rl cVXYb HݷahQC U_bcQc_h^_ `_bca_Ycm ^V[YZ [_^bcad[cYS^lZ QSc_]Qc5
[_c_alZ SlhYb\p\ Rl ed^[gYo5 ^V Sf_Upjdo S [\Qbb hQbcYh^_6aV[dabYS^lf7

E_a]Q\m^Qp cV_aYp Q\T_aYc]_S `_bca_V^Q S_ ]^_T_] Q^Q\_TYh^_ cV_aYY
SlhYb\Y]_bcY7 BhYcQVcbp5 hc_ Q\T_aYc] Vbcm [_^bcad[cYS^Qp aVQ\YXQgYp
^V[_VT_ `aV_RaQX_SQ^Yp YX Sf_U^_T_ b\_SQ S aVXd\mcYadojVV5 `aYhݷ] [Q[
Sf_U^_V b\_S_5 cQ[ Y b\_S_6aVXd\mcQc `aVUbcQS\poc b_R_Z [_^Vh^lV gV`_h[Y
bY]S_\_S S ^V[_c_a_] Q\eQSYcV7 9^QhV T_S_ap5 hc_Rl ]_W^_ Rl\_ _RbdWUQcm
Q\T_aYc]5 ^dW^_ U\p ^QhQ\Q XQeY[bYa_SQcm [Q[_Z6^YRdUm Q\eQSYc 𝐴5 Y c_TUQ
Q\T_aYc]l _[QWdcbp [_^bcad[cYS^l]Y aVQ\YXQgYp]Y Sbݷ cVf WV X^Q[_]lf
^Q] `aV_RaQX_SQ^YZ SYUQ 𝐴* ↦→ 𝐴*5 c_ Vbcm5 `_`a_bcd T_S_ap5 aVQ\YXQgYp6
]Y 1Vb\Y dT_U^_5 [_^bcad[cYS^l]Y `aQSY\Q]Y SlhYb\V^YZ2 ed^[gYZ _U^_T_
QaTd]V^cQ5 U\p [_c_alf QaTd]V^c_] pS\pVcbp b\_S_ YX bY]S_\_S Q\eQSYcQ5
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Y b\_S_ WV pS\pVcbp aVXd\mcQc_] SlhYb\V^Yp7 ;_^Vh^_5 Sbݷ nc_ ^Y[_Y] _R6
aQX_] ^V ]_WVc bhYcQcmbp _`aVUV\V^YV] Q\T_aYc]Q5 `_b[_\m[d _`YaQVcbp ^Q
cQ[YV SlaQWV^Yp5 [Q[ bcad[cYS^Qp^_]ݷ aVQ\YXQgYp5ݷ bcad[cYS^lV^_]ݷ `aQ6
SY\Q SlhYb\V^YZ5ݷ Q bQ]Y ncY ݷcVa]Y^lݷ _bcQocbp RVX _`aVUV\V^YZ7 @a_6
U_\WQp Q^Q\_TYo5 ]l _c]VhQV]5 hc_ ^V Sbp[_V cQ[_V `aV_RaQX_SQ^YV ]_WVc
Rlcm aVQ\YX_SQ^_ Q\T_aYc]_]5 SVUm cQ[Yf `aV_RaQX_SQ^YZ [_^cY^dd]5 c_TUQ
[Q[ Q\T_aYc]_S5 VbcVbcSV^^_5 ^V R_\VV hV] bhݷc^_V ]^_WVbcS_5 `_b[_\m[d5 hc_
Rl ]l ^Y `_^Y]Q\Y `_U Q\T_aYc]_]5 ]l5 S_ Sbp[_] b\dhQV5 `_UaQXd]VSQV]5
hc_ VT_ ]_W^_ [Q[6c_ XQ`YbQcm5 c_ Vbcm `aVUbcQSYcm S SYUV [_^Vh^_T_ cV[6
bcQ5 Q ]^_WVbcS_ SbVf S_X]_W^lf cV[bc_S bhݷc^_V7 ;a_]V c_T_5 Rl\_ Rl ^V
S`_\^V `aQSY\m^_ _c_WUVbcS\pcm Q\T_aYc] b cV] `aV_RaQX_SQ^YV]5 [_c_a_V
_^ Sl`_\^pVc5 `_b[_\m[d USQ aQX^lf Q\T_aYc]Q ]_Tdc Sl`_\^pcm _U^_ Y c_
WV `aV_RaQX_SQ^YVD [ nc_]d S_`a_bd ]l Sb[_aV SVa^ݷ]bp7

?UY^ YX _b^_SQcV\VZ cV_aYY Q\T_aYc]_S 1\Q^ CmoaY^T `aVU\_WY\ e_a6
]Q\m^do ]_UV\m QSc_]QcQ5 YXSVbc^do [Q[ ]QiY^Q CmoaY^TQ 7 Nc_c QSc_6
]Qc Y]VVc \V^cd5 RVb[_^Vh^do S _RV bc_a_^l5 S [QWU_Z phVZ[V [_c_a_Z ]_6
WVc Rlcm XQ`YbQ^ bY]S_\ Q\eQSYcQ \YR_ phVZ[Q ]_WVc Rlcm `dbc_Z7 3U_\m
\V^cl USYWVcbp T_\_S[Q5 [_c_aQp ]_WVc ^Qf_UYcmbp S _U^_] YX ^Vb[_\m[Yf
`aVU_`aVUV\ݷ^^lf b_bc_p^YZ 5 `aYhݷ] _U^_ YX ncYf b_bc_p^YZ bhYcQVcbp
^QhQ\m^l] 1S [ݷ^ T_\_S[Q ^Qf_UYcbp S ^QhQ\V aQR_cl25 Q UadT_V ‑ XQ[\ohY6
cV\m^l] 1`aY `VaVf_UV S ^VT_ ]QiY^Q XQSVaiQVc aQR_cd27 3 XQSYbY]_bcY _c
cV[djVT_ b_bc_p^Yp Y _c bY]S_\Q S cV[djVZ phVZ[V ]QiY^Q ]_WVcC
∙ XQ`YbQcm S cV[djdo phVZ[d \oR_Z bY]S_\ Q\eQSYcQ S]Vbc_ c_T_5 [_c_6

alZ cQ] XQ`YbQ^ bVZhQb5 S c_] hYb\V Y c_c WV bQ]lZ bY]S_\5 c_ Vbcm
_bcQSYcm b_UVaWY]_V phVZ[Y RVX YX]V^V^YZD

∙ YX]V^Ycm b_bc_p^YV T_\_S[Y ^Q \oR_V UadT_V5 S c_] hYb\V _bcQcmbp S
c_] b_bc_p^YY5 S [_c_a_] T_\_S[Q ^Qf_UY\Qbm U_ nc_T_D

∙ bUSY^dcmbp ^Q _U^d `_XYgYo S`aQS_5 ^Q _U^d `_XYgYo S\VS_ Y\Y _bcQcm6
bp S cV[djVZ `_XYgYY7

@a_TaQ]]Q U\p ]QiY^l CmoaY^TQ5 hQjV ^QXlSQV]Qp `a_bc_ QiY^_Z[ݷ Cmo6
aY^TQ5ݷ `aVUbcQS\pVcbp S SYUV cQR\Ygl5 XQUQojVZ5 hc�_ U_\W^Q bUV\Qcm ]Q6
iY^Q `aY [QWU_Z [_]RY^QgYY cV[djVT_ bY]S_\Q Y cV[djVT_ b_bc_p^YpD `_
T_aYX_^cQ\Y _c]VhQoc bY]S_\l5 `_ SVacY[Q\Y ‑ b_bc_p^Yp 1Y\Y ^Q_R_a_c25 Q
S [QWU_Z phVZ[V cQR\Ygl XQ`YblSQoc caY X^QhV^YpC ^_SlZ bY]S_\5 ^_S_V b_6
bc_p^YV Y b\VUdojVV USYWV^YV 1S\VS_5 S`aQS_ Y\Y _bcQcmbp ^Q ]VbcV27 @VaVU
^QhQ\_] aQR_cl ^Q \V^cV XQ`YbQ^_ Sf_U^_V b\_S_D Vb\Y `_b\V [Q[_T_6c_ hYb\Q
iQT_S ]QiY^Q `VaVi\Q S XQ[\ohYcV\m^_V b_bc_p^YV5 bhYcQVcbp5 hc_ b\_S_5
[_c_a_V XQ`YbQ^_ cV`Vam ^Q \V^cV5 pS\pVcbp aVXd\mcQc_] aQR_cl7

CVXYb CmoaY^TQ T\QbYcC [Q[_S_ Rl ^Y Rl\_ aQXd]^_V `_^Y]Q^YV Q\T_6
aYc]Q5 \oR_Z Q\T_aYc]5 b__cSVcbcSdojYZ cQ[_]d `_^Y]Q^Yo5 ]_W^_ aVQ\Y6
X_SQcm S SYUV ]QiY^l CmoaY^TQ7 Nc_c cVXYb `_UcSVaWUQVcbp cV]5 hc_ ]^_6
WVbcS_ `aVU`aY^pclf `_`lc_[ b_XUQcm R_\VVݷ ]_j^lZݷ QSc_]Qc `_cVa`V6
\Y ^VdUQhdC U\p [QWU_T_ b_XUQSQV]_T_ e_a]Q\YX]Q 1e_a]Q\m^_T_ QSc_]QcQ2
dUQݷcbp d[QXQcm5 [Q[Y] b`_b_R_] `_bca_Ycm Q^Q\_TYh^do V]d ]QiY^d Cmo6
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aY^TQ7 BQ]Yf cQ[Yf e_a]Q\YX]_S Rl\_ `_bca_V^_ ^V]Q\_C nc_ Y ^_a]Q\m^lV
Q\T_aYc]l =Qa[_SQ5 Y SbVS_X]_W^lV QSc_]Qcl b aVTYbcaQ]Y5 Y SQaYQgYY ^Q
cV]d bQ]_Z ]QiY^l CmoaY^TQ ‑ ]QiY^Q @_bcQ5 ]QiY^l b ^Vb[_\m[Y]Y \V^6
cQ]Y Y `a_hVV S cQ[_] UdfV7 ;QWUlZ cQ[_Z Q\T_aYc]YhVb[YZݷ e_a]Q\YX]5ݷ
RdUdhY aQbb]_caV^^l] S a_\Y [_^[aVc^_ _`aVUV\Y]_Z aQR_hVZ ]_UV\Y S]V6
bc_ ݷ_Vd\_SY]_T^ݷ `_^pcYp Q\T_aYc]Q5 _[QXlSQVcbp S c_] Y\Y Y^_] SYUV
`_\VXV^ U\p aQXSYcYp cV_aYY5 Q S apUV b\dhQVS ‑ Y U\p `aQ[cYhVb[_T_ `aY6
]V^V^YpD bdjVbcSdoc5 S hQbc^_bcY5 pXl[Y `a_TaQ]]Ya_SQ^Yp5 _b^_SQ^^lV ^Q
\p]RUQ6YbhYb\V^YY 1[_c_a_V b\VUdVc _c^_bYcm b[_aVV [ cV_aYY SlhYb\Y]lf
ed^[gYZ25 Q cQ[WV pXl[Y5 SlhYb\YcV\m^Qp ]_UV\m [_c_alf ^Q`_]Y^QVc Q\6
T_aYc]l =Qa[_SQ7 @aY nc_] U\p [QWU_T_ cQ[_T_ e_a]Q\YX]Q Rl\_ U_[QXQ^_5
hc_ VT_ ]_W^_ aVQ\YX_SQcm ^Q ]QiY^V CmoaY^TQ5 Q ]QiY^d CmoaY^TQ ‑ ^Q
7[ݷ^

CV] ^V ]V^VV U_[QXQcm cVXYb CmoaY^TQ ^V `aVUbcQS\pVcbp S_X]_W^l]5
`_b[_\m[d ^VS_X]_W^_ _`aVUV\Ycm5 hc_ cQ[_V aQXd]^_Vݷ `_^Y]Q^YV Q\T_aYc6
]QݷD nc_ ^V Yb[\ohQVc cV_aVcYhVb[_Z S_X]_W^_bcY5 hc_ [_TUQ6\YR_ S RdUdjV]
cVXYb CmoaY^TQ _[QWVcbp _`a_SVaT^dcC U\p nc_T_ U_bcQc_h^_ `aVU\_WYcm
^V[YZ e_a]Q\m^lZ QSc_]Qc5 b__cSVcbcSdojYZ ^QiV]d `_^Y]Q^Yo Q\T_aYc]Q
1c_ Vbcm [_^bcad[cYS^_ aVQ\YXdV]lZ25 ^_ `aY nc_] Y]VojYZ [_^eYTdaQgYY5
[_c_alV S ]QiY^d CmoaY^TQ ^V `VaVS_Upcbp7 C_5 hc_ `_[Q ^Y[_]d ^V dUQ6
\_bm `aVU\_WYcm cQ[_Z QSc_]Qc5 e_a]Q\m^_ ^YhVT_ ^V U_[QXlSQVcC Q SUadT
[_]d6c_ `_SVXݷc R_\miVH

3bݷ nc_ SVbm]Q ^Q`_]Y^QVc bYcdQgYo b SlhYb\Y]l]Y ed^[gYp]Y5
hQbcYh^_6aV[dabYS^l]Y ed^[gYp]Y Y cVXYb_] HݷahQ5 Y cQ[_V `_U_RYV ^V b\d6
hQZ^_7 ;Q[ ]l dWV _c]VhQ\Y5 SbV `aV_RaQX_SQ^Yp SYUQ 𝐴* ↦→ 𝐴* `dcݷ] XQ]V6
^l n\V]V^cQ ]^_WVbcSQ 𝐴* 1c_ Vbcm b\�_SQ2 VT_ ^_]Va_] 1hc_ ]_W^_ bUV\Qcm5
`_b[_\m[d ]^_WVbcS_ 𝐴* bhݷc^_V2 ]_Tdc Rlcm `aVSaQjV^l S `aV_RaQX_SQ^Yp
SYUQ N ↦→ N5 Q `dcݷ] XQ]V^l ^_]VaQ b\_SQ bQ]Y] b\_S_] ‑ _RaQc^_7 2_6
\VV c_T_5 U_[QXQ^_5 hc_ \oR_V `aV_RaQX_SQ^YV5 aVQ\YX_SQ^^_V ]QiY^_Z Cmo6
aY^TQ5 ]_WVc Rlcm XQUQ^_ S SYUV hQbcYh^_6aV[dabYS^_Z ed^[gYY5 Q \oRQp
hQbcYh^_6aV[dabYS^Qp ed^[gYp ‑ aVQ\YX_SQ^Q S SYUV ]QiY^l CmoaY^TQ7

?X^QhQVc \Y nc_5 hc_ SlhYb\Y]Qpݷ ed^[gYpݷ Y ݷ[Q\T_aYcݷ bdcm _U^_ Y
c_ WVH E_a]Q\m^_ T_S_ap5 ^Vc5 Y c_]d Vbcm USV `aYhY^l7 3_6`VaSlf5 _RQ `_6
^pcYp ^V _`aVUV\V^l5 cQ[ hc_ U_[QXQcm Yf n[SYSQ\V^c^_bcm ^VS_X]_W^_5 [Q[5
S`a_hV]5 Y _`a_SVaT^dcm V7ݷ 3_6Sc_alf5 [Q[ dWV T_S_aY\_bm5 ncY `_^pcYp
^Vb[_\m[_ _c\YhQocbp `_ bS_V]d ^Q`_\^V^YoC Vb\Y USV ed^[gYY5 XQ`YbQ^^lV
aQX\Yh^l] _RaQX_]5 Y]Voc `aY nc_] _U^d Y cd WV _R\Qbcm _`aVUV\V^Yp Y
SbVTUQ UQoc _UY^Q[_SlV X^QhV^Yp `aY _UY^Q[_Slf QaTd]V^cQf5 _Rlh^_ bhY6
cQVcbp5 hc_ aVhm YUݷc _ USdf XQ`Ybpf _U^_Z Y c_Z WV ed^[gYY5 c_TUQ [Q[ S
`aY]V^V^YY [ USd] Q\T_aYc]Q] T_S_apc _R n[SYSQ\V^c^_bcY USdf aQX\Yh^lf
Q\T_aYc]_S7

@aV[aQb^l] `aY]Va_] cQ[Yf Q\T_aYc]_S RdUVc aViV^YV YXSVbc^_Z XQUQhY _ fQ^_Z6
b[Yf RQi^pf7 3 XQUQhV eYTdaYadoc caY bcVaW^p5 ^Q _UY^ YX [_c_alf ^QUVc_ 𝑁 `\_b[Yf
UYb[_S5 aQX\YhQojYfbp `_ aQX]Vad5 S SYUV bS_V_RaQX^_Z `YaQ]YU[Y 1S^YXd bQ]lZ R_\m6
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i_Z UYb[5 bSVafd bQ]lZ ]Q\V^m[YZ27 8Q _UY^ f_U ]l ]_WV] `VaV]VbcYcm _UY^ UYb[
b _U^_T_ bcVaW^p ^Q UadT_Z5 `aY nc_] Vb\Y bcVaWV^m `dbc5 ^Q ^VT_ ]_W^_ `_]VbcYcm
\oR_Z UYb[5 ^_ Vb\Y ^Q bcVaW^V dWV Y]Vocbp [Q[YV6c_ UYb[Y5 c_ ]_W^_ `_]VbcYcm
c_\m[_ ]V^miYZ UYb[ bSVafd ^Q R_\miYZ5 ^_ ^V ^Q_R_a_c7 2aQcm baQXd ^Vb[_\m[_ UYb6
[_S ^V\mXp5 c_ Vbcm `VaV]VjQV] ]l c_\m[_ _UY^ UYb[ XQ f_U7 8QUQhQ b_bc_Yc S c_]5
hc_Rl XQ ^QY]V^miVV S_X]_W^_V hYb\_ f_U_S `VaV]VbcYcm SbV UYb[Y b _U^_T_ bcVaW^p
^Q UadT_Z5 `_\mXdpbm caVcmY] S [QhVbcSV `a_]VWdc_h^_T_7

F_a_i_ YXSVbc^_5 hc_ XQUQhQ aViQVcbp XQ 2𝑁 − 1 f_U_S5 TUV 𝑁 ‑ [_\YhVbcS_ UYb6
[_S5 Y5 R_\miV c_T_5 f_a_i_ YXSVbcV^ aV[dabYS^lZ<: Q\T_aYc] aViV^Yp5 YX\_WV^^lZ5
^Q`aY]Va5 S [^YTV P7 @VaV\m]Q^Q 7YSQpݷ ]QcV]QcY[Qݷ d>f5 [_c_aQp Sli\Q S :B<= T_6
Ud7 2QXYb_] aV[dabYY ]_WVc b\dWYcm `VaV^_b _U^_T_ UYb[Q XQ _UY^ f_U b Ybf_U^_T_
bcVaW^p ^Q gV\VS_Z5 _U^Q[_ Vjݷ `a_jV S [QhVbcSV RQXYbQ Yb`_\mX_SQcm Sla_WUV^^lZ
b\dhQZ5 [_TUQ XQUQhQ dWV aViV^Q Y ^YhVT_ ^Y[dUQ `VaV^_bYcm ^V ^QU_5 c_ Vbcm [_\YhV6
bcS_ UYb[_S5 [_c_alV ^QU_ `VaV^VbcY5 aQS^_ ^d\o7 6b\Y ^dW^_ `VaV]VbcYcm 𝑁 UYb[_S5
c_ ]l `_\mXdV]bp bS_Y] WV b_RbcSV^^l] Q\T_aYc]_] 1c_ Vbcm aV[dabYS^_ _RaQjQV]bp
[ ^V]d25 hc_Rl b^QhQ\Q `VaV^VbcY 𝑁 − 1 UYb[_S b Ybf_U^_T_ bcVaW^p ^Q `a_]VWdc_h6
^lZ5 `_c_] `VaV^_bY] bQ]lZ R_\mi_Z UYb[ b Ybf_U^_T_ bcVaW^p ^Q gV\VS_Z5 Y b^_SQ
_RaQjQV]bp [ bQ]_]d bVRV5 hc_Rl `VaV^VbcY 𝑁 − 1 UYb[_S b `a_]VWdc_h^_T_ bcVaW^p
^Q gV\VS_Z7

Hc_Rl S_`\_cYcm nc_c Q\T_aYc] S SYUV `a_TaQ]]l5 ^dW^_ `aYUd]Qcm ^V[YV `aQSY6
\Q XQ`YbY f_U_S7 B ncY] Sbݷ U_S_\m^_ `a_bc_C `_b[_\m[d `VaV^_bYcbp SbVT_ _UY^ UYb[5
f_U `aVUbcQS\pVcbp S SYUV `Qal ^_]Va_S bcVaW^VZC b [Q[_T_ Y ^Q [Q[_Z ]l b_RYaQV]6
bp `VaV^_bYcm _hVaVU^_Z UYb[7 9bf_U^l]Y UQ^^l]Y U\p ^QiVZ `a_TaQ]]l `_b\dWYc
[_\YhVbcS_ UYb[_S7 CV[bcl nc_Z `a_TaQ]]l ^Q @Qb[Q\V Y ^Q BY ]l ^Q`YiV] `_XWV5
[_TUQ YXdhY] ncY pXl[Y S U_bcQc_h^_Z bcV`V^YD ^VcVa`V\YS_]d hYcQcV\o ]_WV] `aVU6
\_WYcm `_b]_caVcm 5;7::7;ݷ TUV `aYSVUV^_ aViV^YV ^Q @Qb[Q\V5 ^d Q XQ aViV^YV] ^Q
BY `aYUݷcbp _RaQcYcmbp [_ Sc_a_]d c_]d ^QiVZ [^YTY 27;;7>7=ݷ1

?c]VcY]5 XQRVTQp S`VaݷU5 hc_ aV[dabYS^Qp `_U`a_TaQ]]Q5 _bdjVbcS\pojQp b_R6
bcSV^^_ aViV^YV XQUQhY5 ^Q _R_Yf pXl[Qf XQZ]ݷc `_ S_bV]m bca_[5 S[\ohQp XQT_\_S_[
Y _`VaQc_a^lV b[_R[Y5 Q Sbݷ _bcQ\m^_V5 hc_ `aYUݷcbp ^Q`YbQcm ‑ nc_ Sb`_]_TQcV\m^lV
UVZbcSYp5 `a_SVapojYV [_aaV[c^_bcm Sf_U^lf UQ^^lf Y `VaVS_UpjYV Yf YX cV[bc_S_T_
`aVUbcQS\V^Yp S hYb\_S_V7

AQbb]_caY] cV`Vam UadT_V aViV^YV c_Z WV XQUQhY5 _Rf_UpjVVbp RVX aV[dabYY7 @V6
aV\m]Q^ nc_T_ aViV^Yp ^V `aYS5\ݷ cQ[ hc_ VT_ ^Y[c_ S Yc_TV ^V X^QVc<;D `aY nc_] ^Q
adbb[_] pXl[V aViV^YV _`YblSQVcbp T_aQXU_ `a_jV5 hV] aV[dabYS^_V7 9cQ[5 ^Q ^Vhݷc6
^lf f_UQf 1^Q `VaS_]5 caVcmV]5 `pc_] Y c7 U72 bQ]lZ ]Q\V^m[YZ UYb[ 1c_ Vbcm UYb[
❷ :2 `VaV]VjQVcbp _`ݷ [adTdݷC b `VaS_T_ bcVaW^p ^Q Sc_a_Z5 b_ Sc_a_T_ ^Q caVcYZ5
b caVcmVT_ ^Q `VaSlZ Y cQ[ UQ\VV5 \YR_5 ^Q_R_a_c5 b `VaS_T_ ^Q caVcYZ5 b caVcmVT_ ^Q
Sc_a_Z5 b_ Sc_a_T_ ^Q `VaSlZ Y cQ[ UQ\VV7 3lR_a ݷQ`aQS\V^Yp^ݷ nc_T_ `VaV]VjV^Yp
XQSYbYc _c _RjVT_ [_\YhVbcSQ UYb[_SC Vb\Y _^_ hݷc^_V5 YUݷ] S ݷ[_^^VbcVbcSVݷ ^Q`aQS6
\V^YY5 c_ Vbcm 1→ 2→ 3→ 1→ . . .5 Vb\Y WV _^_ ^Vhݷc^_V5 YUݷ] ݷ[RaQc^l_ݷ [adT_]C
1 → 3 → 2 → 1 → . . .7 @VaV^_b UYb[Q ^Q hݷc^lf f_UQf _`aVUV\pVcbp _U^_X^Qh^_ cV]5
hc_ ]l ^V U_\W^l `aY nc_] ca_TQcm bQ]lZ ]Q\V^m[YZ UYb[5 Q bUV\Qcm f_U5 ^V ca_TQp

<:;_TUQ aVhm YUݷc _R Q\T_aYc]Qf Y\Y eaQT]V^cQf `a_TaQ]]5 `_U aV[dabYVZ `_^Y]Qoc
Yb`_\mX_SQ^YV cQ[Y] Q\T_aYc]_] 1Y\Y cQ[Y] eaQT]V^c_] `a_TaQ]]l2 bQ]_T_ bVRp U\p
aViV^Yp R_\VV `a_bc_T_ b\dhQp XQUQhY7

<;1Sc_a ^V `aVcV^UdVc ^Q \QSal YX_RaVcQcV\p nc_T_ SQaYQ^cQ Q\T_aYc]Q5 `_b[_\m[d c_h6
^_ `_]^Yc5 hc_ V]d nc_ aViV^YV S bcdUV^hVb[YV T_Ul aQbb[QXQ\ [c_6c_ YX bcQaiV[dab^Y[_S5
XQ^Y]QSiYfbp ^Q _U^_] b ^Y] b`VgbV]Y^QaV5 ^_ [c_ nc_ Rl\5 XQ UQS^_bcmo \Vc Sb`_]^Ycm
^Vb[_\m[_ XQcadU^YcV\m^_7
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VT_5 ]_W^_ c_\m[_ _U^Y] b`_b_R_]5 c_ Vbcm ]l `_`a_bcd b]_caY] ^Q cV USQ bcVaW^p5 ^Q
[_c_alf ^Vc bQ]_T_ ]Q\V^m[_T_ UYb[Q5 Y UV\QV] VUY^bcSV^^lZ S_X]_W^lZ f_U ]VWUd
^Y]Y7

;Q[ ^Y bcaQ^^_5 [_]`mocVa^Qp `a_TaQ]]Q5 S_`\_jQojQp nc_c SQaYQ^c aViV^Yp
T_\_S_\_][Y5 _[QXlSQVcbp X^QhYcV\m^_ 1R_\VV hV] S UVbpcm aQX12 b\_W^VV5 hV] Sl6
iV`aYSVUݷ^^Qp U\p aV[dabYS^_T_ b\dhQp7 5V\_ cdc S e_a]Q\m^_Z aVQ\YXQgYY eaQXl
[b]_caYݷ ^Q USQ bcVaW^p Y UV\QV] VUY^bcSV^^lZ f_U7ݷ HV\_SV[5 aViQp T_\_S_\_]6
[d5 UVZbcSYcV\m^_ `_b]_caYc ^Q bcVaW^Y5 baQS^Yc5 [Q[_Z YX SVaf^Yf UYb[_S ]V^miV5 Y
`VaV^Vbݷc nc_c UYb[7 Hc_Rl bUV\Qcm c_ WV bQ]_V S `a_TaQ]]V5 ^Q] `aYUݷcbp XQ`_]Y6
^Qcm5 [Q[YV UYb[Y ^Q [Q[_] bcVaW^V S ^Qbc_pjYZ ]_]V^c `aYbdcbcSdoc5 hc_ ^V b\Yi[_]
b\_W^_5 Vb\Y d]Vcm aQR_cQcm b _U^_bSpX^l]Y b`Yb[Q]Y5 ^_ Sbݷ WV U_bcQc_h^_ b\_W^_5
hc_Rl ^V SbcQS\pcm cV[bc nc_Z `a_TaQ]]l S [^YTd ‑ S_ Sbp[_] b\dhQV5 gV\Y[_]7 AV6
[dabYS^_V aViV^YV _[QXQ\_bm cQ[Y] `a_bcl]5 `_c_]d hc_ ]l ^V `_]^Y\Y5 [Q[YV UYb[Y
TUV `aYbdcbcSdoc5 ]l Y RVX nc_T_ X^Q\Y5 [Q[YV f_Ul ^QU_ bUV\Qcm7

Hc_ ]_W^_ b[QXQcm c_h^_5 cQ[ nc_ c_5 hc_ `aY cVf WV Sf_U^lf UQ^^lf ncQ `a_TaQ]6
]Q ^Q`VhQcQVc cQ[YV WV f_Ul5 [Q[ Y `aVUlUdjQp 1aV[dabYS^Qp25 f_cp bQ]Q `a_TaQ]]Q5
_hVSYU^_5 RdUVc ^Q`YbQ^Q b_SVaiV^^_ Y^QhV7 CVa]Y^_\_TYhVb[Qp `a_R\V]Q5 SbcQojQp
S nc_c ]_]V^c5 b\VUdojQp7 ?hVSYU^_5 hc_ aVhm YUݷc _ USdf aQX^lf `a_TaQ]]Qf 1cQ[YV
`a_TaQ]]l ^QXlSQocbp n[SYSQ\V^c^l]Y27 >_ YUݷc \Y aVhm _ USdf aQX^lf Q\T_aYc]Qf
Y\Y _R _U^_] Y c_] WV5 XQ`YbQ^^_] aQX^l]Y b\_SQ]YH 3 R_\miY^bcSV b\dhQVS `aY^Y6
]QVcbp ݷhVSYU^lZ_ݷ _cSVc5 hc_ nc_ USQ aQX^lf Q\T_aYc]Q5 `dbcm Y n[SYSQ\V^c^lf5 c_
Vbcm aVQ\YXdojYf _U^d Y cd WV ed^[gYo 1VbcVbcSV^^_5 SlhYb\Y]do27

CV] ^V ]V^VV5 _Rlh^_ bhYcQVcbp5 hc_ S cV_aYY Q\T_aYc]_S Y S cV_aYY
SlhYb\Y]lf ed^[gYZ aVhm YUݷc R_\VV6]V^VV _R _U^_] Y c_] WV7 8UaQSlZ
b]lb\ `_Ub[QXlSQVc5 hc_ nc_ `aQSY\m^_C Y c_5 Y UadT_V `aVUbcQS\pVc b_R_Z
^V[_V ݷbcad[cYS^_V^_]ݷ `aV_RaQX_SQ^YV YX ^V[_c_a_T_ bhݷc^_T_ ]^_WVbcSQ
S ^VT_ WV bQ]_5 c_\m[_ ]^_WVbcSQ aQbb]QcaYSQocbp aQX^lVC S _U^_] b\dhQV
nc_ ]^_WVbcS_ gV`_hV[ ^QU ^V[Y] Q\eQSYc_]5 S UadT_] b\dhQV ‑ `a_bc_ ]^_6
WVbcS_ ^QcdaQ\m^lf hYbV\7 >d]VaQgYp gV`_hV[ `_XS_\pVc \VT[_ `VaVf_UYcm
_c _U^_T_ [ UadT_]d5 ^V ^QadiQp 5ݷbcad[cYS^_bcY^_]ݷ hV] Rl _^Q ^Y Rl\QD
b\VU_SQcV\m^_5 ]l Y]VV] UV\_ b _U^_Z Y c_Z WV bdj^_bcmo5 c_\m[_ SlaQWV^6
^_Z S aQX^lf cVa]Y^Qf7 AQX\YhQcm \Y `aV_RaQX_SQ^Yp c_\m[_ b c_h^_bcmo U_
Yf S^Vi^Yfݷ `a_pS\V^YZ5ݷ [Q[ S cV_aYY SlhYb\Y]_bcY5 Y\Y WV b c_h^_bcmo
U_ Yf _aVc^_T]^_]ݷ S_`\_jV^Yp5ݷ [Q[ S cV_aYY Q\T_aYc]_S ‑ nc_5 S [_^gV
[_^g_S5 S_`a_b caQUYgYZ7 2_\VV c_T_5 d ]^_TYf QSc_a_S SbcaVhQVcbp `_^p6
cYV cVXYbQݷ HݷahQ6CmoaY^TQ5ݷ `aVU`_\QTQojVV5 hc_ ncY cVXYbl ^V b\VUdVc
aQXUV\pcmC aVhm SVUm YUݷc _R _U^_] Y c_] WV5 c_\m[_ S aQX^lf cVa]Y^Qf7

@_b\V SbVT_ b[QXQ^^_T_ \oRlV _`aVUV\V^Yp Q\T_aYc]Q SlXlSQoc S \dh6
iV] b\dhQV ^VU_d]V^YV5 SVUm UQS cQ[_V _`aVUV\V^YV5 ]l cV] bQ]l] _c`aQSY]
^Q bSQ\[d cV_aYo SlhYb\Y]_bcY Y cV_aYo Q\T_aYc]_S5 cVXYb HݷahQ S]VbcV b
cVXYb_] CmoaY^TQ5 ]^_WVbcSV^^lV `_`lc[Y `_bca_V^Yp hVT_6c_ R_\VV b\_W6
^_T_ ‑ ^Q`aY]Va5 ]QiY^l CmoaY^TQ b ^Vb[_\m[Y]Y \V^cQ]Y5 U_[QXQcV\mbcSQ
Yf n[SYSQ\V^c^_bcY Ybf_U^_Z ]QiY^V CmoaY^TQ5 aQR_cd b_cV^5 S_X]_W^_ UQ6
WV clbph Ybb\VU_SQcV\VZ ‑ Q _`aVUV\V^YV `aY nc_] Sbݷ aQS^_ _[QWVcbp \YR_
^V`aQSY\m^l]5 \YR_ ^Qbc_\m[_ aQb`\lShQcl]5 hc_ VT_ ^VS_X]_W^_ RdUVc Yb6
`_\mX_SQcm ^Q `aQ[cY[V7



:@; @aVUSQaYcV\m^lV bSVUV^Yp

8^QhYc \Y nc_5 hc_ `_^pcYV Q\T_aYc]Q S__RjV ^V\mXp Yb`_\mX_SQcm YX6XQ
VT_ ^V_`aVUV\ݷ^^_bcYH ;_^Vh^_ WV5 ^Vc7 3_6`VaSlf5 Vb\Y T_S_aYcm _ ]QcV]Q6
cY[V5 c_ ]l S__RjV U_S_\m^_ hQbc_ Yb`_\mXdV] `_^pcYp5 ^V Y]VojYV _`aV6
UV\V^YZC ^Q`aY]Va5 ^V\mXp UQcm _`aVUV\V^Yp c_h[Y5 `ap]_Z Y `\_b[_bcY5 ^_
nc_c eQ[c ^Y[_Y] _RaQX_] ^V _c]V^pVc TV_]VcaYo7 3_6Sc_alf5 Vb\Y T_S_aYcm
_ beVaV Y^WV^Va^_6cVf^YhVb[Yf X^Q^YZ5 c_ bca_TYV _`aVUV\V^Yp XUVbm S__RjV
SbcaVhQocbp _hV^m aVU[_5 Y nc_ ^Y[_]d ^V ]ViQVc7 >Q[_^Vg5 b\VUdVc `aY^pcm
S_ S^Y]Q^YV cVXYbl HݷahQ Y CmoaY^TQC b dhݷc_] ncYf cVXYb_S `_^pcYV Q\6
T_aYc]Q _RaVcQVc S`_\^V bca_T_V ]QcV]QcYhVb[_V ^Q`_\^V^YV5 ^dW^_ c_\m[_
`_]^Ycm5 _c[dUQ nc_ ^Q`_\^V^YV SXp\_bm5 c_ Vbcm ^V XQRlSQcm _ a_\Y cVXYb_S
HݷahQ Y CmoaY^TQ S_ SbVZ ^QiVZ cV_aYY7

:7<7?7 1\T_aYc] Y VT_ bS_ZbcSQ

>Vb]_cap ^Q c_5 hc_ bQ]_ `_^pcYV Q\T_aYc]Q ^V ]_WVc Rlcm _`aVUV\V6
^_5 ^QiV Y^cdYcYS^_V `_^Y]Q^YV Q\T_aYc]Q `_XS_\pVc T_S_aYcm _ ^V[_c_alf
bS_ZbcSQf5 Sl`_\^pojYfbp U\p \oR_T_ _RkV[cQ5 [_c_alZ ^Q] ]_WVc `aYZcY
S T_\_Sd bhYcQcm Q\T_aYc]_]7 ;a_]V c_T_5 ]_W^_ T_S_aYcm _ ^V[Yf fQaQ[cV6
aYbcY[Qf Q\T_aYc]_S5 c_ Vbcm _ bS_ZbcSQf5 [_c_alV ]_Tdc Sl`_\^pcmbp U\p
_U^Yf Q\T_aYc]_S Y ^V Sl`_\^pcmbp U\p UadTYf7

?U^_ YX RQX_Slf bS_ZbcS \oR_T_ Q\T_aYc]Q ]l dWV ^V_U^_[aQc^_ Yb`_\m6
X_SQ\Y S ^QiYf aQbbdWUV^Ypf5 `_bcd\Yadp5 hc_ Q\T_aYc] ]_W^_ XQ`YbQcm
S SYUV cV[bcQ5 `aYc_]5 VbcVbcSV^^_5 [_^Vh^_T_C RVb[_^Vh^lV cV[bcl ]l S
UVZbcSYcV\m^_bcY XQ`YbQcm ^V ]_WV] bdTdR_ cVf^YhVb[Y5 cQ[ hc_5 [_\m b[_a_
Q\T_aYc]l Y]Voc _c^_iV^YV [ [_^bcad[cYS^_Z UVpcV\m^_bcY5 RVb[_^Vh^l]Y
_^Y Rlcm ^V ]_Tdc7 @aVUbcQSY]_bcm \oR_T_ Q\T_aYc]Q S SYUV cV[bcQ5 Y `aY6
c_] [_^Vh^_T_5 ]_W^_ ^QXSQcm bS_ZbcSQ]Y _RkV[cYS^_bcY Y [_^Vh^_bcY
Q\T_aYc]Q 7

6jݷ _U^_ U_bcQc_h^_ _hVSYU^_V bS_ZbcS_ \oR_T_ Q\T_aYc]Q ‑ VT_ UYb6
[aVc^_bcmC [Q[_S_ Rl ^Y Rl\_ `aQSY\_5 b_T\Qb^_ [_c_a_]d YX Ybf_U^_Z Y^6
e_a]QgYY `_\dhQoc aVXd\mcYadojdo5 Y [Q[_S Rl ^Y Rl\ Yb`_\^YcV\m nc_T_
`aQSY\Q5 bQ]_ `_ bVRV Yb`_\^V^YV SbVTUQ `aVUbcQS\pVc b_R_Z ^V[YZ UYb[aVc6
^lZ `a_gVbb5 [_c_alZ `aY R\YWQZiV] aQbb]_caV^YY aQb`QUQVcbp ^Q [Q[YV6c_
n\V]V^cQa^lV iQTY8UVZbcSYp7 @_^Y]Qcm UYb[aVc^_bcm ]_W^_ cQ[WV Y S c_]
b]lb\V5 hc_ \oRQp Y^e_a]QgYp5 ^QU [_c_a_Z aQR_cQVc Q\T_aYc]5 ]_WVc Rlcm
`aVUbcQS\V^Q S SYUV cV[bcQ5 hc_ _X^QhQVc5 S hQbc^_bcY5 hc_ b gV\l]Y Y aQ6
gY_^Q\m^l]Y hYb\Q]Y ]l aQR_cQcm ]_WV]5 Q b YaaQgY_^Q\m^l]Y d ^Qb S_X6
^Y[^dc _`aVUV\ݷ^^lV b\_W^_bcY7 3`a_hV]5 [_\m b[_a_ U\p YaaQgY_^Q\m^_T_
hYb\Q bdjVbcSdVc _R_X^QhV^YV5 Q\T_aYc] S`_\^V ]_WVc _`VaYa_SQcm cQ[Y]
hYb\_] ‑ c_h^VV5 ^V Y] bQ]Y]5 Q VT_ _R_X^QhV^YV]D cQ[5 ]l S`_\^V ]_WV]
`aYUd]Qcm cQ[_Z Q\T_aYc] U\p aViV^Yp [SQUaQc^lf daQS^V^YZ5 [_c_alZ `aY
^VS_X]_W^_bcY YXS\VhV^Yp [SQUaQc^_T_ [_a^p YX UYb[aY]Y^Q^cQ SlUQbc S
[QhVbcSV aVXd\mcQcQ SlaQWV^YV5 b_UVaWQjVV nc_c [_aV^mC ^Q`aY]Va5 `_\dhYS
^Q Sf_U daQS^V^YV 𝑥2 − 5𝑥 + 6 = 05 cQ[_Z Q\T_aYc] S [QhVbcSV aVXd\mcQcQ
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SlUQbc hYb\Q 2 Y 35 c_TUQ [Q[ U\p daQS^V^Yp 𝑥2 − 𝑥− 1 = 0 _^5 Yb`_\mXdp c_
Y\Y Y^_V cV[bc_S_V _R_X^QhV^YV [SQUaQc^_T_ [_a^p5 SlUQbc S [QhVbcSV _cSVcQ
SlaQWV^Yp 1−

√
5

2 Y 1+
√
5

2 7 3QW^_ `_^Y]Qcm5 hc_ cQ[_Z Q\T_aYc] ^Y S [Q[_Z
]_]V^c ^V RdUVc _`VaYa_SQcm hYb\V^^l] X^QhV^YV]

√
55 `_b[_\m[d cQ[_S_V

^V Y]VVc UYb[aVc^_T_ `aVUbcQS\V^Yp7
8Q]VcY]5 hc_ hYb\_

√
5 Y]VVc U_S_\m^_ `a_bc_V ݷQ^Q\_T_S_Vݷ `aVUbcQS\V^YVC U_6

bcQc_h^_ XQeY[bYa_SQcm ^V[YZ ncQ\_^ VUY^Yh^_Z U\Y^l5 ^Q`aY]Va5 bQ^cY]VcaQ5 Y SXpcm
`ap]_dT_\m^Y[ b_ bc_a_^Q]Y 1 Y 25 Y VT_ UYQT_^Q\m [Q[ aQX RdUVc `aVUbcQS\pcm [_aV^m
YX `pcY7 9^QhV T_S_ap5 ]l ]_WV] `_bca_Ycm 1Vb\Y dT_U^_5 b `_]_jmo gYa[d\p Y \Y^VZ6
[Y2 _caVX_[5 [_c_alZ RdUVc a_S^_ S

√
5 aQX U\Y^^VV XQUQ^^_T_7 6b\Y ^V]^_T_ `_Ud]Qcm5

]_W^_5 Yb`_\mXdp Ybf_U^_ gV\lV SV\YhY^l5 `_\dhYcm
√
5 S SYUV bY\l5 UVZbcSdojVZ

^Q [Q[_V6^YRdUm cV\_5 S SYUV _Rkݷ]Q WYU[_bcY S b_bdUV Y c_]d `_U_R^lf Q^Q\_T_Slf
eYXYhVb[Yf SV\YhY^7 CQ[ S_c5 Q\T_aYc]l ^Y b hV] `_U_R^l] ^V aQR_cQocD [Q[ ]l
dWV T_S_aY\Y5 Sbp cV_aYp SlhYb\Y]_bcY `_bca_V^Q Yb[\ohYcV\m^_ ^Q gV\lf hYb\Qf5 Y
gV\l]Y WV 1S [_^Vh^_] bhݷcV2 hYb\Q]Y _`VaYadoc [_]`mocVal7

3 `aY^gY`V5 YXSVbc^l cQ[ ^QXlSQV]lV Q^Q\_T_SlV N3= 5 aQR_cQojYV [Q[ aQX b
^V`aValS^l]Y eYXYhVb[Y]Y `a_gVbbQ]YD Ybf_U^lV5 `a_]VWdc_h^lV Y aVXd\mcYadojYV
UQ^^lV S cQ[Yf ]QiY^Qf `aVUbcQS\pocbp X^QhV^Yp]Y n\V[caYhVb[Yf SV\YhY^5 hQjV
SbVT_ ^Q`apWV^YpD ^_ ed^[gY_^Ya_SQ^YV Q^Q\_T_Slf N3= ^V Y]VVc ^YhVT_ _RjVT_ b
Q\T_aYc]Q]Y7

CaVcmV ed^UQ]V^cQ\m^_V bS_ZbcS_5 `aYbdjVV \oR_]d Q\T_aYc]d5 ^V bc_\m
_hVSYU^_D _^_ ^QXlSQVcbp UVcVa]Y^Ya_SQ^^_bcmo Y b_bc_Yc S c_]5 hc_
Q\T_aYc] ^V _bcQS\pVc Yb`_\^YcV\o ^Y[Q[_Z bS_R_Ulݷ SlR_aQݷC b\VU_SQcm
`aVU`YbQ^^_Z `a_gVUdaV ]_W^_ _U^Y] Y c_\m[_ _U^Y] b`_b_R_]7 6UY^bcSV^6
^_V5 hc_ ]_WVc `_S\Ypcm ^Q f_U Sl`_\^V^Yp Q\T_aYc]Q ‑ nc_ Ybf_U^lV UQ^6
^lVD S hQbc^_bcY5 `aY _U^Yf Y cVf WV Ybf_U^lf UQ^^lf Q\T_aYc] SbVTUQ
SlUQݷc _U^Y Y cV WV aVXd\mcQcl7

HYcQcV\Y5 dWV bcQ\[YSQSiYVbp b `aQ[cYhVb[Y] `a_TaQ]]Ya_SQ^YV]5 ]_Tdc XQ]V6
cYcm5 hc_ `a_TaQ]]l5 S _b_RV^^_bcY YTa_SlV 1Q cQ[WV5 ^Q`aY]Va5 [aY`c_TaQeYhVb[YV25
hQbc_ _cf_Upc _c nc_T_ `aQSY\Q5 Yb`_\mXdp UQchY[Y b\dhQZ^lf hYbV\7 >Q bQ]_] UV\V nc_
^Y[_Y] _RaQX_] ^V `a_cYS_aVhYc cV_aYY Q\T_aYc]_S5 `a_bc_ b\dhQZ^lV hYb\Q5 _c[dUQ
Rl _^Y ^Y RaQ\Ybm5 b\VUdVc aQbb]QcaYSQcm [Q[ b_bcQS^do hQbcm Ybf_U^lf UQ^^lf7

BS_ZbcSQ _RkV[cYS^_bcY8[_^Vh^_bcY 1S c_] b]lb\V5 hc_ Sbp[YZ Q\T_aYc]
Y]VVc [_^Vh^_V _RkV[cYS^_V `aVUbcQS\V^YV25 UYb[aVc^_bcY Y UVcVa]Y^Ya_6
SQ^^_bcY `aYbdjY SbV] Q\T_aYc]Q] RVX Yb[\ohV^Yp5 c_ Vbcm Vb\Y ^Vhc_ ^V
_R\QUQVc [Q[Y]6\YR_ YX ncYf bS_ZbcS5 c_ `VaVU ^Q]Y XQSVU_]_ ^Y[Q[_Z ^V Q\6
T_aYc]7 ;_^Vh^_5 ncY bS_ZbcSQ b\VUdVc aQbb]QcaYSQcm b[_aVV [Q[ ^V[YV Q[bY6
_]l5 c_ Vbcm dcSVaWUV^Yp5 [_c_alV `aY^pcl5 ^VSXYaQp ^Q Yf ^VU_[QXdV]_bcmC
`a_bc_ `aY^pc_ bhYcQcm5 hc_ Q\T_aYc]l5 hc�_ Rl `_U ^Y]Y ^Y `_^Y]Q\_bm5 SbV6
TUQ cQ[_Sl7 B ^V[_c_a_Z ^QcpW[_Z ]_W^_ dcSVaWUQcm5 hc_ Q\T_aYc] U_\WV^
Vjݷ _R\QUQcm `_^pc^_bcmo U\p Yb`_\^YcV\p5 f_cp nc_ dWV ^Q TaQ^Y e_\QC
`_^pc^_bcm _c^_bYcbp b[_aVV ^V [ Q\T_aYc]d5 Q [ VT_ XQ`YbY5 ^_ SVUm Q\T_6
aYc] Y VT_ XQ`Ybm ‑ nc_ b_SbV] ^V _U^_ Y c_ WVD R_\miV c_T_5 _UY^ Q\T_aYc]
]_WVc Y]Vcm RVb[_^Vh^_ ]^_T_ `aVUbcQS\V^YZ UQWV S _U^_Z Y c_Z WV bYbcV6
]V XQ`YbYC ^Q`aY]Va5 Vb\Y S `a_TaQ]]V `VaVY]V^_SQcm SbV `VaV]V^^lV Y\Y
`_]V^pcm ]VbcQ]Y `_U`a_TaQ]]l5 Q\T_aYc] _c nc_T_ ^V YX]V^Ycbp7
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>QapUd b `VaVhYb\V^^l]Y _RpXQcV\m^l]Y bS_ZbcSQ]Y Q\T_aYc] ]_WVc
_R\QUQcm 1^_ ]_WVc Y ^V _R\QUQcm2 ^V[_c_al]Y hQbc^l]Y bS_ZbcSQ]Y5 cQ6
[Y]Y [Q[ ]Qbb_S_bcm5 XQSVaiQV]_bcm 1`aY]V^Y]_bcm [ _cUV\m^l] Sf_U^l]
b\_SQ] Y\Y [_ SbV] S_X]_W^l] Sf_U^l] b\_SQ]25 `aQSY\m^_bcm Y `_\VX^_bcm
1hc_ Rl `_U ^Y]Y ^Y `_^Y]Q\_bm2 Y c7 U7 3_X]_W^_5 ncY bS_ZbcSQ WV\QcV\m6
^l5 ^_ ^V R_\VV c_T_D nc_ fQaQ[cVaYbcY[Y5 [_c_al] _cUV\m^_ SXpclZ Q\T_aYc]
]_WVc b__cSVcbcS_SQcm5 Q ]_WVc Y ^V b__cSVcbcS_SQcm5 Q S_ ]^_TYf b\dhQ6
pf cQ[_V b__cSVcbcSYV UQWV ^V\mXp 1^VS_X]_W^_12 `a_SVaYcm7 ; b_WQ\V^Yo5
bdjVbcSdVc ]^_T_ aQX^__RaQX^lf \YcVaQcda^lf Ybc_h^Y[_S b_]^YcV\m^_T_
[QhVbcSQ 1S hYb\_ [_c_alf5 [Q[ ^Y `aYb[_aR^_5 Sf_Upc ^V[_c_alV i[_\m^lV
dhVR^Y[Y Y^e_a]QcY[Y25 TUV _RpXQcV\m^lV bS_ZbcSQ Q\T_aYc]_S bSQ\YSQoc S
_U^d [dhd b hQbc^l]Y5 `_a_WUQp ^Q Slf_UV b_SVaiV^^_ eVVaYhVb[YZ [QSQa6
UQ[7

>Qh^ݷ] b_ bS_ZbcSQ ]Qbb_S_bcY Q\T_aYc]Q5 [Q[ bQ]_T_ `a_bc_T_D nc_
bS_ZbcS_ _Rlh^_ `_^Y]QVcbp S c_] b]lb\V5 hc_ Q\T_aYc] U_\WV^ d]Vcm aV6
iQcm ^V[_V bV]VZbcS_ XQUQh5 Q ^V _U^d XQUQhdD Y]V^^_ U\p nc_T_ Q\T_aYc] UV6
\Qoc XQSYbY]l] _c Sf_U^lf UQ^^lf7 BS_ZbcS_ ]Qbb_S_bcY5 _hVSYU^_5 ]_W^_
`a_SVaYcm5 c_ Vbcm5 aQbb]QcaYSQp [_^[aVc^lZ Q\T_aYc]5 \VT[_ _`aVUV\Ycm5
_R\QUQVc _^ ]Qbb_S_bcmo Y\Y ^VcD ^_ ^Q nc_]5 b_RbcSV^^_5 Y Sb7ݷ ?RpXQcV\m6
^l] _^_ ^Y[_Y] _RaQX_] ^V pS\pVcbp5 c_ Vbcm Q\T_aYc]5 [_c_alZ S__RjV
^V XQSYbYc _c Sf_U^lf b\_S5 Q\T_aYc]_] Rlcm ^V `VaVbcQݷc7 ;Q[ baVUY Sl6
hYb\Y]lf ed^[gYZ `aYbdcbcSdoc [_^bcQ^cl5 cQ[ Y baVUY Q\T_aYc]_S `aY6
bdcbcSdoc TV^VaQc_al VUY^bcSV^^_T_ aVXd\mcQcQ7 =VWUd `a_hY]5 Y]V^^_
[ nc_Z [QcVT_aYY _c^_bYcbp X^Q]V^YcQp `a_TaQ]]Q Q5<<?5ݷ G?B<4ݷ ‑ YX\oR6
\V^^lZ ]^_TY]Y QSc_aQ]Y `aY]Va `VaS_Z `a_TaQ]]l ^Q _hVaVU^_] pXl[V
`a_TaQ]]Ya_SQ^YpD Sb5ݷ hc_ _^Q UV\QVc ‑ nc_ SlUQݷc eaQXd Q5<<?5ݷ G?B<41ݷ<<

Y XQSVaiQVcbp7 ;bcQcY5 ]l c_WV ^Qh^ݷ] YXdhV^YV @Qb[Q\p5 Q XQcV] Y BY
Y]V^^_ b nc_Z `a_TaQ]]l7 ?hVSYU^_5 `a_TaQ]]Q5 SbVTUQ `VhQcQojQp _U^d Y
cd WV eaQXd5 S__RjV ^Y[Q[ ^V XQSYbYc ^Y _c [Q[Yf Sf_U^lf UQ^^lf Y5 b\VU_6
SQcV\m^_5 ^Y[Q[_Z ]Qbb_S_bcmo ^V _R\QUQVc7 6b\Y Rl ]l bhYcQ\Y ]Qbb_S_bcm
_RpXQcV\m^l] bS_ZbcS_] Q\T_aYc]Q5 `aYi\_bm Rl bhYcQcm5 hc_ `a_TaQ]]l5
`_U_R^lV nc_Z5 ^V aVQ\YXdoc ^Y[Q[Yf Q\T_aYc]_S7

6b\Y5 b[QWV]5 aQbb]QcaYSQcm _Rl[^_SV^^lV caVdT_\m^Y[Y ^Q `\_b[_bcY5 c_ ]_W^_
XQ]VcYcm5 hc_ Sbp[YZ caVdT_\m^Y[ `_UhY^pVcbp ^VaQSV^bcSd caVdT_\m^Y[Q 1c_ Vbcm bd]6
]Q U\Y^ \oRlf USdf bc_a_^ XQSVU_]_ R_\miV U\Y^l caVcmVZ bc_a_^l25 Q Vjݷ VT_ bd]]Q
dT\_S SbVTUQ aQS^Q 180∘D nc_ bS_ZbcSQ SbVf caVdT_\m^Y[_S RVX Yb[\ohV^Yp7 ;a_]V c_T_5
baVUY SbVf caVdT_\m^Y[_S Vbcm Vjݷ `ap]_dT_\m^lV caVdT_\m^Y[Y5 U\p [_c_alf Sl`_\6
^pVcbp cV_aV]Q @YeQT_aQD aQXd]VVcbp5 cV_aV]Q @YeQT_aQ ‑ _hV^m SQW^_V Y ^dW^_V
bS_ZbcS_5 ^_ Rl\_ Rl ^V\V`_ caVR_SQcm Vݷ Sl`_\^V^Yp U\p SbVf caVdT_\m^Y[_S7 9]V^^_
cQ[ _Rbc_pc UV\Q Y b ]Qbb_S_bcmo Q\T_aYc]_S7

;_TUQ S aQbbdWUV^Ypf _ bS_ZbcSQf Q\T_aYc]_S ^V `a_S_UYcbp pS^_Z TaQ6
^Ygl ]VWUd bS_ZbcSQ]Y _RpXQcV\m^l]Y5 c_ Vbcm `aYbdjY]Y SbV] Q\T_aYc]Q]
RVX Yb[\ohV^Yp5 Y bS_ZbcSQ]Y hQbc^l]Y5 cQ[Y]Y5 [_c_al]Y Q\T_aYc] ]_6
WVc _R\QUQcm Y\Y ^V _R\QUQcm5 aVXd\mcQc_] cQ[Yf aQbbdWUV^YZ bcQ^_Spcbp

<<8UaQSbcSdZ5 ]Ya1 1Q^T\72
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TadRVZiYV eQ[cYhVb[YV _iYR[YD bVZhQb ]l `_bcQaQV]bp _RbdUYcm ^QYR_\VV
`_`d\pa^lV YX ^Yf7 CQ[_V _RbdWUV^YV `_XS_\Yc ^Q]5 S_6`VaSlf5 ^V `_Sc_6
apcm _iYR_[5 hmp `_`d\pa^_bcm ^Y[_Y] _RaQX_] ^V _c]V^pVc Yf TadR_bcY5 Y5
S_6Sc_alf5 `_ f_Ud _RbdWUV^Yp ]l dX^QV] Vjݷ ^Vb[_\m[_ Y^cVaVb^lf Qb`V[6
c_S cV_aYY Q\T_aYc]_S7

>Q dUYS\V^YV hQbc_ ]_W^_ SbcaVcYcm dcSVaWUV^YV5 hc_ \oR_Z Q\T_aYc]
U_\WV^ _R\QUQcm bS_ZbcSQ]Y ݷaQSY\m^_bcY`ݷ Y 5ݷXQSVaiQV]_bcYݷ c_ Vbcm5
Y^QhV T_S_ap5 \oR_Z Q\T_aYc] p[_Rl U_\WV^ SbVTUQ XQSVaiQcmbp XQ [_^Vh^_V
hYb\_ iQT_S5 `aYc_] ^V `a_bc_ XQSVaiQcmbp5 Q SlUQSQcm `aY nc_] `aQSY\m6
^lZ aVXd\mcQc7 ;_^Vh^_5 f_cV\_bm Rl5 hc_Rl SbV Q\T_aYc]l 1Y5 bcQ\_ Rlcm5
SbV [_]`mocVa^lV `a_TaQ]]l2 UVZbcSYcV\m^_ ^Y[_TUQ ^V XQSYbQ\Y Y ^V UV6
\Q\Y ^Y[Q[Yf _iYR_[D [Q[ T_S_aYcbp5 f_cVcm ^V SaVU^_7 3 aVQ\m^_bcY UV\Q
_Rbc_pc b_SVaiV^^_ Y^QhVC cQ[_V ݷaQZb[Y6YUVQ\m^_Vݷ `_\_WV^YV SVjVZ _[Q6
XlSQVcbp `aY^gY`YQ\m^_ ^VU_bcYWY]_5 `aYhݷ] ^V c_\m[_ cVf^YhVb[Y5 ^_ Y5
[Q[ ]l Sb[_aV dSYUY]5 bdTdR_ ]QcV]QcYhVb[Y7 B cQ[Y] WV db`Vf_] ]_W^_
Rl\_ Rl caVR_SQcm5 hc_Rl SbV QSc_]_RY\Y Rl\Y _b^QjV^l SVh^l]Y USYTQcV6
\p]Y5 Q hYb\_ 𝜋 bcQ\_ aQS^_ ca5[ݷ hc_Rl \VThV Rl\_ bhYcQcm7

>Qh^ݷ] b 7ݷaQSY\m^_bcY`ݷ ?hVSYU^_5 hc_ nc_ `_^pcYV `_`a_bcd ^VS_X]_W6
^_ e_a]Q\YX_SQcmD R_\VV c_T_5 XQhQbcdo `aY aQXaQR_c[V Q\T_aYc]Q S__RjV
^V\mXp d[QXQcm [Q[_Z Rl c_ ^Y Rl\_ [aYcVaYZ `a_SVa[Y 5ݷaQSY\m^_bcY`ݷ Y\Y5
hc_ Vjݷ fdWV5 aQX^lV \oUY ]_Tdc _`VaYa_SQcm aQX^l]Y [aYcVaYp]Y `aY _gV6
^YSQ^YY _U^_T_ Y c_T_ WV Q\T_aYc]Q7 Nc_ bS_ZbcS_ `aVU]Vc^_Z _R\QbcY f_a_6
i_ YXSVbc^_ `a_eVbbY_^Q\m^l] `a_TaQ]]YbcQ]C _U^_ Y c_ WV `_SVUV^YV [_]6
`mocVa^_Z `a_TaQ]]l ]_WVc Vݷ QSc_ad [QXQcmbp `aQSY\m^l]5 Q XQ[QXhY[d ‑
^V `a_bc_ ^V`aQSY\m^l]5 ^_ UQWV S ^V[_c_alf b\dhQpf S_X]dcYcV\m^l]7 >Y6
[Q[YV e_a]Q\m^lV _`YbQ^Yp5 ^Y[Q[_V b[_\m dT_U^_ `_Ua_R^_V cVbcYa_SQ^YV
^V b`_b_R^l ncd bYcdQgYo Yb`aQSYcm7 BaVUY `a_TaQ]]Ybc_S ^VRVX_b^_SQcV\m6
^_ bhYcQVcbp5 hc_ ݷaQSY\m^lf`ݷ `a_TaQ]] ^V RlSQVc5 RlSQoc \Yim cQ[YV
`a_TaQ]]l5 S [_c_alf `_[Q ^V ^QZUV^_ _iYR_[ ‑ ^_ nc_ ^V X^QhYc5 hc_ _iY6
R_[ cQ] ^Vc7 >V[_c_a_V SaV]p ^QXQU baVUY `a_TaQ]]Ybc_S6Ybb\VU_SQcV\VZ Rl6
\Q `_`d\pa^Q cV]Q e_a]Q\m^_Z SVaYeY[QgYY `a_TaQ]]5 U_[QXQcV\m^_T_ `a_6
TaQ]]Ya_SQ^Yp Y c7 `7D ^Y[Q[Yf _R^QUݷWYSQojYf aVXd\mcQc_S S nc_Z _R\QbcY
^Y[c_ cQ[ Y ^V U_bcYT5 Y `_`d\pa^_bcm ^Q`aQS\V^Yp `_i\Q ^Q dRl\m7 @_\dhQ6
Vcbp5 hc_ Vb\Y bhYcQcm `aQSY\m^_bcm _RpXQcV\m^l] bS_ZbcS_] \oR_T_
Q\T_aYc]Q5 YX nc_T_ RdUVc b\VU_SQcm5 hc_ Q\T_aYc]_S ^V bdjVbcSd6
Vc ‑ S_ Sbp[_] b\dhQV5 Yf ^V\mXp 5ݷaVUkpSYcm`ݷ SVUm `a_SVaYcm bS_ZbcS_
ݷaQSY\m^_bcY`ݷ cVf^YhVb[Y ^VS_X]_W^_7

B_ bS_ZbcS_] ݷXQSVaiQV]_bcYݷ UV\Q _Rbc_pc Vjݷ Y^cVaVb^VV7 3 cV_aYY
Q\T_aYc]_S Q[cYS^_ Yb`_\mXdVcbp cVa]Y^ CݷaY]V^Y]_bcm`ݷ Q\T_aYc] ^Q6
XlSQVcbp `aY]V^Y]l] [ UQ^^_]d Sf_U^_]d b\_Sd5 Vb\Y5 Y]Vp nc_ b\_S_ ^Q
Sf_UV5 Q\T_aYc] XQSVaiQVcbp XQ [_^Vh^_V hYb\_ iQT_S7 1 cV`Vam bQ]_V Y^cV6
aVb^_VC `a_R\V]Q `aY]V^Y]_bcY Q\T_aYc]Q [ Sf_U^_]d b\_Sd pS\p6
Vcbp Q\T_aYc]YhVb[Y ^VaQXaViY]_Z5 c_ Vbcm ^VS_X]_W^_ ‑ ]QcV]QcYhV6
b[Y1 ‑ `_bca_Ycm cQ[_Z Q\T_aYc]5 [_c_alZ5 `_\dhYS ^Q Sf_U XQ`Ybm UadT_T_



:@? @aVUSQaYcV\m^lV bSVUV^Yp

Q\T_aYc]Q Y ^V[_c_a_V Sf_U^_V b\_S_5 _`aVUV\Y\ Rl5 `aY]V^Y] UQ^^lZ Q\6
T_aYc] [ UQ^^_]d b\_Sd Y\Y ^Vc7 @a_R\V]Q `aY]V^Y]_bcY5 YXSVbc^Qp cQ[WV
[Q[ `a_R\V]Q _bcQ^_SQ 5 `aVUbcQS\pVc b_R_Z5 S_X]_W^_5 bQ]lZ `a_bc_Z Y
_hVSYU^lZ `aY]Va Q\T_aYc]YhVb[_Z ^VaQXaViY]_bcY7

>VaQXaViY]_bcm `a_R\V]l `aY]V^Y]_bcY ]_W^_ U_[QXQcm5 [Q[ T_S_aYc6
bp5 S caY bca_h[Y5 Vb\Y `aYS\Vhm Vݷ hQbc^lZ b\dhQZ ‑ `a_R\V]d bQ]_`aY6
]V^Y]_bcY 5 c_ Vbcm S_`a_b _ c_]5 _bcQ^_SYcbp \Y UQ^^lZ Q\T_aYc]5 Vb\Y
^Q Sf_U V]d `_UQcm VT_ b_RbcSV^^do XQ`Ybm7 3 bQ]_] UV\V5 U_`dbcY]5 cQ[_Z
Q\T_aYc] VbcmD ^QX_Sݷ] VT_ 𝑆7 >Q`YiV] Q\T_aYc] 𝑆′ b\VUdojVT_ SYUQ<=C

𝑆′(𝑋) = Vb\Y𝑆(𝑋), c_ 26B;?>6H>L:hG9;<5 Y^QhV 3LF?5

Pb^_5 hc_ Q\T_aYc] 𝑆′ ]_WVc Rlcm \YR_ bQ]_`aY]V^Y]5 \YR_ ^V bQ]_`aY]V6
^Y]7 AQbb]_caY] VT_ `aY]V^V^YV [ bQ]_]d bVRV5 c_ Vbcm 𝑆′(𝑆′)7 @aVU`_\_WY]5
𝑆′ bQ]_`aY]V^Y]D c_TUQ aVXd\mcQc_] 𝑆(𝑆′) RdUVc YbcY^Q5 Y5 b\VU_SQcV\m^_5
𝑆′(𝑆′) S b__cSVcbcSYY b b_RbcSV^^l] _`aVUV\V^YV] dZUݷc S RVb[_^Vh^lZ gY[\5
c_ Vbcm _[QWVcbp ^V `aY]V^Y] [ bQ]_]d bVRV5 hc_ `a_cYS_aVhYc `aVU`_\_WV6
^Yo7 @aVU`_\_WY] cV`Vam5 hc_ Q\T_aYc] 𝑆′ ^V pS\pVcbp bQ]_`aY]V^Y]l]7
C_TUQ aVXd\mcQc_] 𝑆(𝑆′) RdUVc \_Wm5 cQ[ hc_ 𝑆′(𝑆′) R\QT_`_\dh^_ XQSVaiYcbp5
c_ Vbcm _[QWVcbp bQ]_`aY]V^Y]5 hc_5 _`pcm6cQ[Y5 `a_cYS_aVhYc `aVU`_\_WV6
^Yo7 CQ[Y] _RaQX_]5 Q\T_aYc] 𝑆′ ^V pS\pVcbp ^Y bQ]_`aY]V^Y]l]5 ^Y ^VbQ6
]_`aY]V^Y]l]D b\VU_SQcV\m^_5 VT_ `_`a_bcd ^V bdjVbcSdVc7 ;Q[ b\VUbcSYV5
^V bdjVbcSdVc Y Q\T_aYc]Q 𝑆5 Y^QhV 𝑆′ ]_W^_ Rl\_ Rl ^Q`YbQcm 1S^V XQSY6
bY]_bcY _c c_T_5 [Q[_Z YX Q\T_aYc]YhVb[Yf e_a]Q\YX]_S ]l Yb`_\mXdV] ‑
Y SVcS\V^YV5 Y RVb[_^Vh^lZ gY[\ aVQ\YXdocbp SVXUV27

3Va^ݷ]bp [ bS_ZbcSd 7ݷXQSVaiQV]_bcYݷ ?Rlh^_ `aY VT_ d`_]Y^Q^YY ^Y[Q6
[_Z aVhY _ Sf_U^lfݷ b\_SQfݷ ^V YUݷc5 c_ Vbcm QSc_al5 `aY`YblSQojYV Q\T_6
aYc]d cQ[_V bS_ZbcS_5 Y]Voc S SYUd5 `_ SbVZ SYUY]_bcY5 hc_ Q\T_aYc] U_\WV^
Rlcm5 b\VUdp [\QbbYhVb[_Z cVa]Y^_\_TYY5 `aY]V^Y] [ \oR_]d Sf_U^_]d b\_6
Sd7 =VWUd cV]5 ^Q bQ]_] UV\V ^VS_X]_W^_ 1S _RjV] b\dhQV2 `a_SVaYcm UQWV
`aY]V^Y]_bcm Q\T_aYc]Q [ _U^_]d _cUV\m^_ SXpc_]d Sf_U^_]d b\_Sd5 ^V T_S_6
ap dWV _R_ Sbݷ] RVb[_^Vh^_] ]^_WVbcSV cQ[Yf b\_S7 ;_^Vh^_5 ]_W^_ d[QXQcm
caYSYQ\m^lV b\dhQY cQ[Yf Q\T_aYc]_SC ^Q`aY]Va5 Q\T_aYc]5 SbVTUQ SlUQo6
jYZ _U^_ Y c_ WV X^QhV^YV S^V XQSYbY]_bcY _c Sf_U^_T_ b\_SQ Y ^Y[Q[ nc_
Sf_U^_V b\_S_ ^V Q^Q\YXYadojYZ5 RdUVc XQSVU_]_ `aY]V^Y] [ \oR_]d Sf_U6
^_]d b\_Sd7 ?U^Q[_ ^V c_\m[_ Sݷ _RjV] b\dhQV5ݷ ^_ Y S_ SbVf ]Q\_6]Q\mb[Y
ݷY^cVaVb^lfݷ b\dhQpf5 [ [Q[_Sl] _c^_bpcbp `aQ[cYhVb[Y \oRlV `_\VX^lV
[_]`mocVa^lV `a_TaQ]]l5 ]l ^V ]_WV] b[QXQcm ^YhVT_ _`aVUV\ݷ^^_T_ ^Q

<=8UVbm ]l `a_S_UY] aQbbdWUV^Yp `_ d`a_jݷ^^_Z bfV]V ‑ S hQbc^_bcY5 ^V UV\QV] aQX6
\YhYp ]VWUd Q\T_aYc]_] Y VT_ XQ`YbmoD [a_]V c_T_5 ]l T_S_aY] _R Q\T_aYc]Vݷ S__RjV5ݷ
c_TUQ [Q[ b e_a]Q\m^_Z c_h[Y XaV^Yp b\VU_SQ\_ Rl Yb`_\mX_SQcm _UY^ YX bca_T_ _`aVUV\6^ݷ
^lf e_a]Q\YX]_S5 f_cp Rl cd WV bQ]do ]QiY^d CmoaY^TQ7 3bݷ nc_ ^Vb\_W^_ Yb`aQSYcm5
^_ \Q[_^Yh^_bcm YX\_WV^Yp _c nc_T_ bY\m^_ `_bcaQUQVc5 Q ^QiQ XQUQhQ bVZhQb ‑ ^V S c_]5
hc_Rl UQcm e_a]Q\m^_V U_[QXQcV\mbcS_5 Q S c_]5 hc_Rl _Rkpb^Ycm5 `_hV]d UV\Q _Rbc_pc
cQ[5 Q ^V Y^QhV7
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cV]d CݷXQSVaiQV]_bcYݷ Q\T_aYc]YhVb[Qp ^VaQXaViY]_bcm ‑ icd[Q d`ap]Qp7
6b\Y bhYcQcm ݷXQSVaiQV]_bcmݷ Q`aY_a^l] bS_ZbcS_] \oR_T_ Q\T_aYc]Q 1c_
Vbcm bhYcQcm5 hc_ ^Vhc_5 ^V _R\QUQojVV ncY] bS_ZbcS_]5 Q\T_aYc]_] ^V pS\p6
Vcbp25 c_ ]l S__RjV ^V b]_WV] `aYSVbcY `aY]Val Q\T_aYc]_S5 XQ Yb[\ohV6
^YV] bQ]lf caYSYQ\m^lf5 Y dW c_h^_ d`dbcY] YX aQbb]_caV^Yp R�_\mido Y
^QYR_\VV Y^cVaVb^do hQbcm Q\T_aYc]_S7 9^QhV T_S_ap5 Vb\Y S[\ohYcm XQSVa6ݷ
iQV]_bcmݷ S `_^pcYV Q\T_aYc]Q5 [Q[ nc_5 dSl5 hQbc_ UV\Qoc QSc_al dhVR^Y6
[_S5 ]l b cQ[Y] `_^pcYV] ݷQ\T_aYc]Qݷ S `_UQS\pojV] R_\miY^bcSV b\dhQVS
^V b]_T\Y Rl S__RjV _`aVUV\ݷ^^_ b[QXQcm5 Q\T_aYc] `VaVU ^Q]Y Y\Y ^Vc5 c_
Vbcm `_`a_bcd ^V b]_T\Y Rl _c\YhQcm Q\T_aYc]l _c ^V6Q\T_aYc]_SD XQhV]
^Q]5 b`aQiYSQVcbp5 c_TUQ cQ[_V `_^pcYVH

BYcdQgYp ^QhY^QVc SlT\pUVcm Vjݷ `Y[Q^c^VV5 Vb\Y dhVbcm5 hc_ S cV_aYY SlhYb6
\Y]lf ed^[gYZ S_X]_W^Qp ^V_`aVUV\ݷ^^_bcm ed^[gYY ^Q `_U]^_WVbcSV _R\QbcY Vݷ
_`aVUV\V^Yp YTaQVc haVXSlhQZ^_ SQW^do a_\m5 `aYhݷ] \oRlV `_`lc[Y U__`aVUV\Ycm
ed^[gYY Sa_UV [aQbb]_caYݷ UadTdo ed^[gYo5 [_c_aQp aQS^Q ^d\o S_ SbVf c_h[Qf5 S
[_c_alf Ybf_U^Qp ed^[gYp ^V _`aVUV\V^Qݷ cVa`pc b_[adiYcV\m^_V eYQb[_7

Hc_Rl `_^pcm5 `_hV]d nc_ cQ[5 aQbb]_caY] b\VUdojVV U_S_\m^_ `a_bc_V aQbbdW6
UV^YV7 @_b[_\m[d ]l U_T_S_aY\Ybm5 hc_ \oRlV [_^bcad[cYS^lV SlhYb\V^Yp ]_W^_
XQ`YbQcm S SYUV cV[bcQ5 YX nc_T_ b\VUdVc5 hc_ SlhYb\Y]lf ed^[gYZ ‑ bhݷc^_V ]^_6
WVbcS_5 c_ Vbcm bdjVbcSdVc ^V[_c_aQp ^d]VaQgYp SbVf SlhYb\Y]lf ed^[gYZ7 @dbcm
cV`Vam ]l `lcQV]bp SSVbcY cQ[_V `_^pcYV SlhYb\Y]_Z ed^[gYY _U^_T_ QaTd]V^cQ5
hc_ Sbp[Qp ed^[gYp5 SlhYb\Y]Qp S nc_] b]lb\V5 _[QXlSQVcbp `aY nc_] _`aVUV\V^Q ^Q
Sbݷ] ]^_WVbcSV ^QcdaQ\m^lf QaTd]V^c_S7 Pb^_5 hc_5 `_b[_\m[d aVhm YUݷc _ SlhYb\Y6
]lf ed^[gYpf5 ncYf ed^[gYZ c_WV ^V R_\VV hV] bhݷc^_V ]^_WVbcS_7 ?R_X^QhY] Yf
SbV hVaVX 𝑓1, 𝑓2, 𝑓3, . . . , 𝑓𝑛, . . .D Y^QhV T_S_ap5 `dbcm ^d]Va_SQ^^Qp `_b\VU_SQcV\m^_bcm
𝑓𝑛 YbhVa`lSQVc ]^_WVbcS_ SlhYb\Y]lf 1S ^QiV] b]lb\V2 ed^[gYZ7 AQbb]_caY] cV6
`Vam ed^[gYo 𝑔(𝑛) = 𝑓𝑛(𝑛) + 17 Pb^_5 hc_ S \oR_] aQXd]^_] b]lb\V cQ[Qp ed^[gYp
SlhYb\Y]Q5 ^_ S c_ WV SaV]p _^Q _c\YhQVcbp _c [QWU_Z YX 𝑓𝑛5 c_ Vbcm `_\dhQVcbp5 hc_
_^Q S ]^_WVbcS_ SlhYb\Y]lf ed^[gYZ ^V Sf_UYc<>7

;Q[ b\VUbcSYV5 ]l U_\W^l \YR_ b_T\QbYcmbp b cV]5 hc_ `aYRQS\V^YV VUY^Ygl ]_6
WVc bUV\Qcm YX SlhYb\Y]_Z ed^[gYY ^VSlhYb\Y]do5 \YR_ `aY^pcm [Q[ UQ^^_bcm5 hc_
`aY aQbb]_caV^YY SlhYb\Y]lf ed^[gYZ 1hc_ Rl ]l `_U cQ[_Sl]Y ^Y `_^Y]Q\Y2 _TaQ6
^YhYSQcmbp c_\m[_ SboUd _`aVUV\ݷ^^l]Y ed^[gYp]Y ^V\mXp7 8Q]VcY]5 Vb\Y ed^[gYY
bV]VZbcSQ 𝑓𝑛 ^V _RpXQ^l Rlcm SboUd _`aVUV\ݷ^^l]Y5 c_ ^Y[Q[_T_ `a_cYS_aVhYp d ^Qb
^V S_X^Y[QVcD S bQ]_] UV\V5 Vb\Y ed^[gYp 𝑓𝑘 ^V _`aVUV\V^Q S c_h[V 𝑘5 c_ 𝑔(𝑛)5 _`aV6
UV\ݷ^^Qp SliVd[QXQ^^l] b`_b_R_]5 _[QXlSQVcbp c_WV ^V _`aVUV\V^Q S c_h[V 𝑘5 Y5 [Q[
b\VUbcSYV5 Vݷ _c\YhYV _c [QWU_Z YX 𝑓𝑘 R_\VV ^V TQaQ^cYadVcbp Vݷ _`aVUV\V^YV]D Y^QhV
T_S_ap5 𝑔(𝑛) ]_WVc b_S`QUQcm b \oR_Z YX cVf ed^[gYZ 𝑓𝑘5 [_c_alV ^V _`aVUV\V^l S
c_h[V5 b__cSVcbcSdojVZ Yf ^_]Vad5 Y5 b\VU_SQcV\m^_5 dhQVc\_`ݷ `aQS_ݷ ^V Slf_UYcm
XQ `aVUV\l ]^_WVbcSQ {𝑓𝑘}7

3 cV_aYY SlhYb\Y]lf ed^[gYZ aQbb]QcaYSQVcbp5 `_]Y]_ `a_hVT_5 ^V[YZ d`a_6ݷ
jݷ^^lZݷ [\Qbb ed^[gYZ ‑ cQ[ ^QXlSQV]lV `aY]YcYS^_6aV[dabYS^lV ed^[gYY7 ?c

<>HYcQcV\o5 XQY^cVaVb_SQSiV]dbp SlhYb\Y]l]Y ed^[gYp]Y5 ]l ]_WV] `_aV[_]V^U_6
SQcm U\p ^QhQ\Q [^YTd 372_bbQ c?ݷ 5Y_eQ^cQ U_ CmoaY^TQݷ d?f5 b_UVaWQjdo U_S_\m^_
dUQh^lZ `_`d\pa^lZ _RX_a b__cSVcbcSdojVZ ]QcV]QcYhVb[_Z cV_aYY7 BdjVbcSdoc5 aQXd6
]VVcbp5 Y R_\VV b`VgYQ\m^lV `_b_RYp7 2_\VV `_Ua_R^_V YX\_WV^YV cV_aYY Q\T_aYc]_S Y
SlhYb\Y]_bcY ]l _bcQSY] XQ aQ][Q]Y ^QiVZ [^YTY5 hc_Rl ^V `lcQcmbp _Rkpcm ^V_Rkpc6
^_V7
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hQbcYh^_6aV[dabYS^lf ed^[gYZ 1b]7 bca7 :??2 Yf _c\YhQVc _cbdcbcSYV _`VaQc_aQ ]Y^Y6
]YXQgYY5 c_ Vbcm ed^[gYY bca_pcbp ^Q _b^_SV cVf WV `aY]YcYS^lf ed^[gYZ 1[_^bcQ^cl5
dSV\YhV^Yp ^Q VUY^Ygd Y `a_V[gYY2 Y _`VaQc_a_S bd`Va`_XYgYY Y `aY]YcYS^_Z aV[da6
bYY7 3bV ed^[gYY5 `_bca_V^^lV cQ[Y] _RaQX_]5 XQSVU_]_ _`aVUV\V^l U\p \oRlf X^Q6
hV^YZ QaTd]V^c_S5 ݷXQgY[\YSQcmbpݷ Y] `_`a_bcd ^VTUVD S [\QbbV hQbcYh^_6aV[dabYS^lf
ed^[gYZ S_X]_W^_bcm ݷbcY_^^ݷ\V_`aVUV^ݷ S^_bYc [Q[ aQX _`VaQc_a ]Y^Y]YXQgYY7

;QXQ\_bm Rl5 [\Qbb nc_c U_bcQc_h^_ iYa_[5 `aYh5[ݷ Vb\Y T_S_aYcm _R QaYe]VcY6
[V gV\lf hYbV\5 b[\QUlSQVcbp 1_R]Q^hYS_V2 S`VhQc\V^YV5 hc_ _^ `_[alSQVc hcY_`ݷ
Sb7ݷݷ Hc_Rl `aYSVbcY `aY]Va hQbcYh^_6aV[dabYS^_Z ed^[gYY5 [_c_aQp ^V Rl\Q Rl `aY
nc_] `aY]YcYS^_6aV[dabYS^_Z5 3Y\mTV\m]d 1[[Va]Q^d `aYi\_bm b`VgYQ\m^_ `aYUd6
]Qcm ed^[gYo5 [_c_ado `_c_] cQ[ Y ^QXSQ\Y ed^[gYVZ 1[[Va]Q^QD ncQ ed^[gYp USdf
QaTd]V^c_S aQbcݷc ^Qbc_\m[_ bcaV]YcV\m^_5 hc_ SbV Vݷ _b]lb\V^^lV X^QhV^Yp d]VjQ6
ocbp S ^VR_\mido cQR\Yh[d5 XQ `aVUV\Q]Y [_c_a_Z ncY hYb\Q `aVSliQoc [_\YhVbcS_
Qc_]_S S_ 3bV\V^^_Z7

6b\Y5 _U^Q[_5 YX _R\QbcY gV\_hYb\V^^lf ed^[gYZ SVa^dcmbp S `aYSlh^lZ ^Q]
]Ya Q\T_aYc]_S5 Slpb^Ycbp5 hc_5 [_TUQ aVhm YUݷc _ ^d]VaQgYY Sf_U^lf Y Slf_U6
^lf gV`_hV[5 [_\YhVbcS_ Qc_]_S S_ 3bV\V^^_Z _[QWVcbp ^V cQ[Y] dW Y R_\miY]
hYb\_]5 `aY]Va_] WV ed^[gYY5 [_c_aQp5 RdUdhY hQbcYh^_6aV[dabYS^_Z5 ^V pS\pVcbp
`aY]YcYS^_6aV[dabYS^_Z5 ݷ_^`S^VXQݷ _[QXlSQVcbp \oRQp [_]`mocVa^Qp `a_TaQ]]Q5
Yb`_\mXdojQp ݷVQaYe]VcYhVb[YV^ݷ gY[\l5 c_ Vbcm5 `_ bdcY5 _Rl[^_SV^^lV gY[\l
G89<55 U\p [_c_alf ^Q ]_]V^c Sf_UQ S gY[\ ^V\mXp 1Y^QhV [Q[ `a_ZUp gY[\2 _`aV6
UV\Ycm5 b[_\m[_ RdUVc d nc_T_ gY[\Q YcVaQgYZ7 C_h^_ cQ[ WV _[QXlSQVcbp V`aY]Y6^ݷ
cYS^_Zݷ `a_TaQ]]Q5 Yb`_\mXdojQp aV[dabYo5 U\p [_c_a_Z `aY Sf_UV ^V\mXp XQaQ^VV
dX^Qcm5 b[_\m[_ `_\dhYcbp da_S^VZ S\_WV^^_bcY<?7

5\p hV\_SV[Q5 Y]VojVT_ _`lc ^Q`YbQ^Yp [_]`mocVa^lf `a_TaQ]]5 _[QXlSQocbp
U_S_\m^_ _hVSYU^l]Y USQ ]_]V^cQ7 B _U^_Z bc_a_^l5 Vb\Y `a_TaQ]]d `YbQcm c_\m[_
b Yb`_\mX_SQ^YV] QaYe]VcYhVb[Yf gY[\_S5 cQ[Yf [Q[ 6?B S @Qb[Q\V5 Y `aY nc_] RVX
Sbp[_Z aV[dabYY 1Y\Y b Yb`_\mX_SQ^YV] ݷaY]YcYS^_Z`ݷ aV[dabYY5 U\p [_c_a_Z [_\Y6
hVbcS_ S\_WV^^lf SlX_S_S ^V `aVSliQVc XQUQ^^_T_ hYb\Q25 c_ ]_W^_ RdUVc XQaQ^VV
_gV^Ycm 1bSVafd2 SaV]p Sl`_\^V^Yp cQ[_Z `a_TaQ]]l7 8QgY[\YSQcmbp cQ[Y] `a_TaQ]6
]Q] `_`a_bcd ^VTUV5 cQ[ hc_ [Q[YV Rl UQ^^lV ^Y _[QXQ\Ybm ^Q Sf_UV5 XQ [_^Vh^_V hYb\_
iQT_S cQ[Qp `a_TaQ]]Q XQSVU_]_ XQSVaiYcbp7

B UadT_Z bc_a_^l5 dSl5 ^Y _U^_Z ]Q\_6]Q\mb[Y `_\VX^_Z `a_TaQ]]l cQ[ ^V ^Q`Y6
bQcm7 ;Q[ c_\m[_ ]l `lcQV]bp aViYcm `aQ[cYhVb[do XQUQhd5 ^Q] `aYf_UYcbp `aYRVT^dcm
\YR_ [ gY[\d G89<55 \YR_ [ aV[dabYY RVX chY[Qݷbhݷ da_S^VZ5ݷ \YR_ [ _`VaQc_ad `V6
aVf_UQ ^QXQU 1[Q[_S_Z ^Q bQ]_] UV\V c_WV `aVUbcQS\pVc b_R_Z gY[\ G89<55 cQ[ hc_
S]Vbc_ cQ[_T_ `VaVf_UQ [Q[ aQX Y b\VUdVc Yb`_\mX_SQcm gY[\27 >d Q S]VbcV b cQ[Y]
[VUVcVa]Y^Ya_SQ^^l^ݷ `_Sc_aV^YV]ݷ S ^Qid `a_TaQ]]d `a_bQhYSQocbp Ybc_h^Y[Y
^V_`aVUV\ݷ^^_bcVZ5 Q\T_aYc]YhVb[Qp ^VaQXaViY]_bcm S_`a_bQ _R _bcQ^_SV Y `a_hYV
`aV\VbcY5 YXSVbc^lV `_\mX_SQcV\p] `_U _RjY] ^QXSQ^YV] 7ݷT\o[Yݷ @aY SXT\pUV ^Q
UVZbcSYcV\m^_bcm `_U cQ[Y] dT\_] _[QXlSQVcbp5 hc_ _RjQp ݷT\oh^_bcmݷ `a_TaQ]]
pS\pVcbp ^V b\VUbcSYV] RVXQ\QRVa^_bcY `a_TaQ]]Ybc_S5 [Q[ nc_ `aY^pc_ bhYcQcm5 Q
b[_aVV ]QcV]QcYhVb[Y] bS_ZbcS_] `aVU]Vc^_Z _R\QbcY7 1 Sbݷ `_c_]d5 hc_5 U_RQSYS
S bS_o `a_TaQ]]d f_cp Rl _U^_ ^VUVcVa]Y^Ya_SQ^^_V `_Sc_aV^YV 1RdUm c_ ^VQaYe6
]VcYhVb[YZ gY[\ Y\Y ^V`aY]YcYS^Qp aV[dabYp25 ]l cV] bQ]l] SlS_UY] Q\T_aYc]5
aVQ\YXdV]lZ ^QiVZ `a_TaQ]]_Z5 YX [\QbbQ `aY]YcYS^_6aV[dabYS^lf ed^[gYZ S [\Qbb
hQbcYh^_6aV[dabYS^lf7

<??c]VcY]5 hc_ VaQc_a`_ݷ `aY]YcYS^_Z aV[dabYYݷ Yb`_\mXdVc gV\_hYb\V^^lZ `QaQ6
]Vca5 [_c_alZ ^Q [QWU_] aV[dabYS^_] _RaQjV^YY d]V^miQVcbp ^Q VUY^Ygd5 cQ[ hc_ [_\Y6
hVbcS_ _bcQSiYfbp aV[dabYS^lf _RaQjV^YZ SbVTUQ S c_h^_bcY aQS^_ nc_]d `QaQ]Vcad7
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CQ[Y] _RaQX_]5 ^V_`aVUV\ݷ^^_bcm ^V[_c_alf SlhYb\Y]lf ed^[gYZ S ^V[_6
c_alf c_h[Qf5 Y\Y5 hc_ c_ WV bQ]_V5 ^V`aY]V^Y]_bcm ^V[_c_alf Q\T_aYc]_S [
^V[_c_al] Sf_U^l] b\_SQ] ‑ nc_ ed^UQ]V^cQ\m^_V bS_ZbcS_ \oRlf ]_UV\VZ
[_^bcad[cYS^lf SlhYb\V^YZ5 `aQ[cYhVb[Y caYSYQ\m^_ SlcV[QojVV YX bQ]lf _b^_S
cV_aYY7 B ncY] ^V c_\m[_ ^V\mXp ^YhVT_ bUV\Qcm5 ^_ Y ^V ^dW^_ ^YhVT_ UV\Qcm5 Y^QhV ]l
`_cVapV] T_aQXU_ R_\miV5 hV] `aY_RaVcݷ]C ^QiY `a_TaQ]]l bcQ^dc ݷaQSY\m^l]Y`ݷ
Y b_SVaiV^^_ `VaVbcQ^dc 5ݷT\ohYcmݷ c_\m[_ `aY nc_] _^Y Vjݷ Y bcQ^dc RVb`_\VX^l7

:7<7@7 @_b\VU_SQcV\m^_bcm UVZbcSYZ cdc ^Y `aY hݷ]

BaVUY ݷaVUV\V^YZ`_ݷ Q\T_aYc]Q5 [_c_alV5 ^Vb]_cap ^Q Yf YX^QhQ\m^do
^V[_aaV[c^_bcm5 Sbݷ WV SbcaVhQocbp S \YcVaQcdaV5 Y `aYc_] T_aQXU_ hQjV5
hV] f_cV\_bm Rl5 `aV_R\QUQoc SQaYQgYY ^Q cV]d b\VU_SQcV\m^_bcY_`ݷ UVZ6
bcSYZ7ݷ CQ[ S_c5 S UVZbcSYcV\m^_bcY Q\T_aYc] S _RjV] b\dhQV ]_WVc ^V
Y]Vcm ^YhVT_ _RjVT_ ^Y b [Q[Y]Y `_b\VU_SQcV\m^_bcp]Y UVZbcSYZ5
S_ Sbp[_] b\dhQV5 pS^_ _`YbQ^^l]Y7

3 bQ]_] UV\V5 ]l dWV d`_]Y^Q\Y5 hc_ U\p YXdhV^Yp Q\T_aYc]_S Yb`_\mXd6
oc bQ]lV aQX^lV e_a]Q\m^lV bYbcV]lC baVUY ^Yf5 ^Q`aY]Va5 ]QiY^Q Cmo6
aY^TQ 1`aVUbcQS\pV]Qp cQR\YgVZ `VaVf_UQ ]VWUd b_bc_p^Yp]Y2 Y hQbcYh^lV
aV[dabYS^lV ed^[gYY 1`aVUbcQS\V]lV [_]RY^QgYVZ RQX_Slf ed^[gYZ Y _`V6
aQc_a_S27 3 hYb\_ Q\T_aYc]YhVb[Yf e_a]Q\YX]_S Sf_Upc cQ[WV ^_a]Q\m^lV
Q\T_aYc]l =Qa[_SQ 1^QR_a `aQSY\ `_ `VaV`YblSQ^Yo b\_SQ5 ^Qf_UpjVT_bp
S `_\V XaV^Yp25 \p]RUQ6YbhYb\V^YV 1bYbcV]l ed^[gYZ _U^_T_ QaTd]V^cQ ^QU
^V[Y] `a_bcaQ^bcS_] SlaQWV^YZ25 QRbcaQ[c^Qp ]QiY^Q b ^V_TaQ^YhV^^l]Y
aVTYbcaQ]Y 1=>A2 Y ]^_TYV UadTYV ]_UV\Y7 @_b\VU_SQcV\m^_bcm UVZbcSYZ5
Sl`YbQ^^Qp S pS^_] SYUV5 baVUY SbVf ncYf e_a]Q\YX]_S `aYbdjQ c_\m[_
=>AD ]VWUd cV] ]^_T_[aQc^_ U_[QXQ^_5 hc_ SbV ncY e_a]Q\YX]l `_`Qa^_
n[SYSQ\V^c^l5 c_ Vbcm XQUQoc _UY^ Y c_c WV [\Qbb S_X]_W^lf SlhYb\V^YZ7
9^QhV T_S_ap5 \oR_Z Q\T_aYc] ]_WVc Rlcm `aVUbcQS\V^ S \oR_Z YX
Y]VojYfbp e_a]Q\m^lf bYbcV]5 baVUY [_c_alf R_\miY^bcS_ ^V `aVU6
`_\QTQVc _`YbQ^Yp 1S_ Sbp[_] b\dhQV5 pS^_T_2 `_b\VU_SQcV\m^_bcY UVZbcSYZ7

6b\Y SVa^dcmbp b ]QcV]QcYhVb[Yf ^VRVb ^Q TaVi^do `a_TaQ]]Ybcb[do XV]\o5 ]l
_R^QadWY]5 hc_ Y S_`\_jV^YV Q\T_aYc]Q S SYUV [_]`mocVa^_Z `a_TaQ]]l UQ6
\V[_ ^V SbVTUQ RdUVc _`YbQ^YV] `_b\VU_SQcV\m^_bcY UVZbcSYZ7 8UVbm Sbݷ XQSYbYc
_c Yb`_\mXdV]_Z `QaQUYT]l `a_TaQ]]Ya_SQ^Yp5 c_ Vbcm _c bcY\p ]li\V^Yp5 Yb`_\m6
XdV]_T_ `a_TaQ]]Ybc_]D S_ ]^_T_] nc_c bcY\m _`aVUV\pVcbp pXl[_] `a_TaQ]]Ya_SQ6
^Yp7 CQ[5 `aY aQR_cV ^Q pXl[V FQb[V\m 1Q1C;5<<2 Y UadTYf pXl[Qf ed^[gY_^Q\m^_T_
`a_TaQ]]Ya_SQ^Yp d ^Qb S__RjV ^Vc ^Y[Q[Yf UVZbcSYZ5 Vbcm \Yim ed^[gYY S bdTd6
R_ ]QcV]QcYhVb[_] b]lb\V ‑ ed^[gYY5 SlhYb\pojYV ^V[_c_a_V X^QhV^YV ^Q _b^_SV
XQUQ^^lf QaTd]V^c_S7 3lhYb\V^YV cQ[_Z ed^[gYY SlaQWQVcbp hVaVX UadTYV ed^[gYY5
Y nc_ SlaQWV^YV ^V Y]VVc ^YhVT_ _RjVT_ b UVZbcSYp]Y Y Yf `_b\VU_SQcV\m^_bcp]Y7
3 R_\miY^bcSV b\dhQVS U\p `a_TaQ]] ^Q FQb[V\V S__RjV ^VS_X]_W^_ `aVUb[QXQcm5 S
[Q[_Z `_b\VU_SQcV\m^_bcY RdUdc `a_YXSVUV^l SlhYb\V^Yp5 `_b[_\m[d pXl[ aVQ\YXdVc
cQ[ ^QXlSQV]do \V^YSdo bV]Q^cY[d 5 `_XS_\pojdo _c\_WYcm Sl`_\^V^YV SlhYb\V6
^Yp U_ cVf `_a5 `_[Q aVXd\mcQc _^_T_ ^V `_caVRdVcbp U\p UadT_T_ SlhYb\V^Yp7

6b\Y ^Q FQb[V\V ]l f_cp Rl XQUQݷ] c_5 [Q[ ^dW^_ SlhYb\pcm aVXd\mcQc5 `dbcm UQ6
WV Y ^V S SYUV [_^[aVc^_Z b\VU_SQcV\m^_bcY_`ݷ UVZbcSYZ5ݷ c_ `aY aQR_cV ^Q pXl[Qf
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`a_TaQ]]Ya_SQ^Yp5 Y]VojYf UV[\QaQcYS^do bV]Q^cY[d 5 ]l S__RjV ^V _RaQjQV]
S^Y]Q^Yp ^Q c_5 [Q[ Yb[Qcm caVRdV]_V aViV^YVD ]l \Yim d[QXlSQV]5 [Q[Y]Y bS_ZbcSQ6
]Y _^_ U_\W^_ _R\QUQcm5 Q c_5 [Q[ VT_ ^QZcY5 _bcQS\pV] ^Q db]_caV^YV bYbcV]l7 BaVUY
cQ[Yf pXl[_S ^QYR_\VV YXSVbcV^ aV\pgY_^^lZ pXl[ @a_\_TC `a_TaQ]]Q ^Q nc_] pXl[V
`YiVcbp S SYUV ^QR_aQ \_TYhVb[Yf dcSVaWUV^YZ5 Q Vݷ Yb`_\^V^YV `aVUbcQS\pVc b_R_Z
U_[QXQcV\mbcS_ cV_aV]l 1c_h^VV5 `_`lc[d Vݷ _`a_SVaWV^Yp27

>Q[_^Vg5 bd`Va`_`d\pa^Qp ^l^V `QaQUYT]Q _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]6
]Ya_SQ^Yp c_WV _b^_SQ^Q ^V ^Q b\VU_SQcV\m^_bcpf_`ݷ UVZbcSYZ5ݷ Q ^Q ^V[_V] _R]V^V
b__RjV^Yp]Y ]VWUd QRbcaQ[c^l]Y _RkV[cQ]Y7 6b\Y WV T_S_aYcm _ `_b\VU_SQcV\m^_6
bcpf UVZbcSYZ5 c_ S SYUV cQ[_Slf `a_TaQ]]Q `YiVcbp \Yim ^Q cQ[ ^QXlSQV]lf Y]`VaQ6
cYS^lf pXl[Qf `a_TaQ]]Ya_SQ^Yp5 cQ[WV ^QXlSQV]lf Y^_TUQ 7ݷe_^^VZ]Q^_Sb[Y]Yݷ
; cQ[Y] pXl[Q] _c^_bpcbp5 ^Q`aY]Va5 @Qb[Q\m5 BY5 2VZbY[ Y U_bcQc_h^_ ]^_T_ Uad6
TYf pXl[_SD _U^Q[_ `_`d\pa^_bcm e_^^VZ]Q^_Sb[_T_ bcY\p _Rdb\_S\V^Q Yb[\ohYcV\m^_
T_b`_UbcSdojY] `_Uf_U_] [ `_bca_V^Yo QafYcV[cdal [_]`mocVaQ5 Q S_SbV ^V a_bc_6`ݷ
c_Zݷ Y\Y cV] R_\VV ݷVbcVbcSV^^_bcmoݷ Y]`VaQcYS^lf [_^bcad[gYZ7

Pb^_5 hc_ `a_TaQ]]l ^Q \oR_] aVQ\m^_ bdjVbcSdojV] pXl[V `a_TaQ]]Ya_SQ^Yp
_R\QUQoc bS_ZbcS_] [_^bcad[cYS^_Z SlhYb\Y]_bcY5 Y^QhV ^V ]_T\Q Rl bdjVbcS_SQcm
`aQ[cYhVb[Qp aVQ\YXQgYp cQ[_T_ pXl[Q ‑ Q _^Q bdjVbcSdVc7 ?hVSYU^_5 cQ[Y] _RaQX_]5
hc_ [_]`mocVa^Qp `a_TaQ]]Q ‑ nc_ SbVTUQ Q\T_aYc]5 [Q[ Vݷ ^Y ^Q`YiYD _`aVUV6
\V^YV Q\T_aYc]Q [Q[ `_b\VU_SQcV\m^_bcY UVZbcSYZ5 b\VU_SQcV\m^_5 ^Y[dUQ ^V T_UYcbp
Y ]_WVc `aYSVbcY [ U_bcQc_h^_ _`Qb^l] XQR\dWUV^Yp]7 =VWUd `a_hY]5 S XQR\dW6
UV^YV QSc_al cQ[Yf _`aVUV\V^YZ ST_^poc cQ[WV Y bQ]Yf bVRpC Y]V^^_ XUVbm [a_Vc6
bp5 `_6SYUY]_]d5 Ybc_h^Y[ hQbc_ SbcaVhQojVT_bp5 ^_ `aY nc_] b_SVaiV^^_ RVXd]^_T_
dcSVaWUV^Yp5 hc_ pXl[Yݷ `a_TaQ]]Ya_SQ^Yp UV\pcbp ^Q Q\T_aYc]YhVb[YV Y ^VQ\T_aYc6
]YhVb[YV7ݷ AQXd]VVcbp5 S UVZbcSYcV\m^_bcY \oR_Z pXl[ `a_TaQ]]Ya_SQ^Yp pS\p6
Vcbp Q\T_aYc]YhVb[Y]7 =_W^_ Rl\_ Rl5 `_WQ\dZ5 `aVUbcQSYcm bVRV ^V[YZ pXl[ `a_6
TaQ]]Ya_SQ^Yp5 ^V _R\QUQojYZ bS_ZbcS_] UVcVa]Y^Ya_SQ^^_bcY5 _b^_SQ^^lZ5 b[QWV]5
^Q nSaYbcY[Qf Y5 [Q[ b\VUbcSYV5 ^V TQaQ^cYadojYZ ^V c_\m[_ `aQSY\m^_bcY `a_TaQ]]5
^_ UQWV Yf bcQRY\m^_bcY5 Q aVXd\mcQcl Sl`_\^V^Yp `a_TaQ]] UV\QojYZ b_SVaiV^6
^_ ^V`aVUb[QXdV]l]Y7 @_U_R^_T_ a_UQ `_Uf_Ul [ aViV^Yo ^V[_c_alf XQUQh5 [Q[ ^Y
bcaQ^^_5 UVZbcSYcV\m^_ bdjVbcSdoc 1Sb`_]^Ycm f_cp Rl cV WV ^VZa_^^lV bVcY25 ^_ U_
b_XUQ^Yp cQ[Yf pXl[_S `a_TaQ]]Ya_SQ^Yp5 [ bhQbcmo5 UV\_ ^V U_i\_C b ^V`aVUb[QXd6
V]l]Y aVXd\mcQcQ]Y cpWV\_ aQR_cQcm5 cQ[YV ]Vc_Ul5 S hQbc^_bcY5 `_\^_bcmo Yb[\o6
hQoc _c\QU[d5 cQ[ hc_ `aQ[cYhVb[YZ `_cV^gYQ\ ^VQ\T_aYc]YhVb[Yf SlhYb\V^YZ SVbm]Q
b_]^YcV\V^ 1`aYSVc \oRYcV\p] ^VZa_^^lf bVcVZ27

3`a_hV]5 T_S_ap _ ݷVQ\T_aYc]YhVb[Yf^ݷ pXl[Qf5 QSc_al dhVR^Y[_S b_]^YcV\m^_T_
[QhVbcSQ _Rlh^_ Y]Voc S SYUd bdj^_bcm T_aQXU_ R_\VV `a_bcdoC Y]V^^_5 SbV pXl[Y5
^Q [_c_alf `a_TaQ]]Q XQ`YblSQVcbp Y^QhV [Q[ S SYUV Sbݷ c_Z WV b\VU_SQcV\m^_bcY_`ݷ
UVZbcSYZ7ݷ Bca_T_ T_S_ap5 ݷVQ\T_aYc]YhVb[Y]Y^ݷ c_TUQ b\VU_SQ\_ Rl5 ^QSVa^_V5 `aY6
X^Qcm S__RjV SbV b_SaV]V^^lV pXl[Y5 [a_]V aQXSV hc_ pXl[Q QbbV]R\VaQ5 SVUm UQWV
^Qb[S_Xm Y]`VaQcYS^lV BY Y @Qb[Q\m U_`db[Qoc aV[dabYS^_V `a_TaQ]]Ya_SQ^YV Y5 [Q[
b\VUbcSYV5 ^Q`YbQ^YV `a_TaQ]]l S SYUV5 S [_c_a_] [_^[aVc^do `_b\VU_SQcV\m^_bcm
UVZbcSYZ ]_WVc Rlcm ^V SYU^_7

?c]VcY]5 hc_ U\p SlaQWV^Yp c_Z WV ]lb\Y _ ݷUV\V^YYݷ pXl[_S `a_TaQ]]Ya_6
SQ^Yp ]_W^_ `aVU\_WYcm S`_\^V [_aaV[c^do e_a]d\Ya_S[dC ^Q`aY]Va5 b[QXQcm5 hc_
pXl[Y `a_TaQ]]Ya_SQ^Yp UV\pcbp ^Q Y]`VaQcYS^lV Y ^VY]`VaQcYS^lV5 hc_5 [_^Vh^_5
`_caVRdVc f_cp Rl [aQc[_T_ `_pb^V^Yp cVa]Y^Q Y]`VaQcYS^_Vݷ `a_TaQ]]Ya_SQ^YV5ݷ Y
S_c XUVbm [Q[ aQX S`_\^V Y]VVc `aQS_ `_pSYcmbp b\VU_SQcV\m^_bcm_`ݷ UVZbcSYZݷ ‑
^_ dWV S `aY]V^V^YY [ `a_TaQ]]Q] ^Q [_^[aVc^lf pXl[Qf `a_TaQ]]Ya_SQ^Yp5 Q ^V [
QRbcaQ[c^l] Q\T_aYc]Q]7
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8QjYjQp bS_o [QacY^d ]YaQ5 \oRYcV\Y _`aVUV\pcm Q\T_aYc] [Q[ `_b\V6
U_SQcV\m^_bcm UVZbcSYZ U_S_\m^_ hQbc_ `aYRVTQoc [ dcSVaWUV^Yo5 hc_ S cV_6
aYY Q\T_aYc]_S6UV aQbb]QcaYSQVcbp V^ݷ c_c Q\T_aYc]5ݷ Q cV_aYp SlhYb\Y]_6
bcY p[_Rl S__RjV ^V Y]VVc _c^_iV^Yp [ `a_TaQ]]Ya_SQ^Yo7 ?`a_SVaT^dcm
cQ[_V dcSVaWUV^YV _[QXlSQVcbp ^Vb[_\m[_ b\_W^_ ‑ S bQ]_] UV\V5 _^_ SVUm
`aY R\YWQZiV] aQbb]_caV^YY _[QXlSQVcbp bdTdR_ cVa]Y^_\_TYhVb[Y]5 ^d Q
b`_al5 gV^caQ\m^l] `d^[c_] [_c_alf _[QXlSQVcbp X^QhV^YV c_T_ Y\Y Y^_T_
cVa]Y^Q ‑ XQ^pcYV ^VR\QT_UQa^_V7

CV] ^V ]V^VV5 [_V6hc_ b[QXQcm ^Q ncd cV]d Sbݷ WV ]_W^_ Y UQWV ^dW^_7
>Qh^ݷ] b Q\T_aYc]YhVb[_Z ^VaQXaViY]_bcYC ]_W^_ b[_\m[_ dT_U^_ Q`V\\Y6
a_SQcm [ QRbcaQ[c^_Zݷ ]QcV]QcYh^_bcYݷ cV_aYY Q\T_aYc]_S5 ^_ bc_Yc `aVU6
\_WYcm R_\VV6]V^VV TaQ]_c^_]d `a_TaQ]]Ybcd aQXaQR_cQcm U_`_\^V^YV [
_`VaQgY_^^_Z bYbcV]V5 [_c_a_V Rl bQ]_ QSc_]QcYhVb[Y ^Qf_UY\_ ݷXQSYbiYVݷ
`a_TaQ]]l Y _bcQ^QS\YSQ\_ Rl Yf ‑ Y Vb\Y `a_TaQ]]Ybc hc_6c_ `aVUbcQS\pVc
b_R_Z S `\Q^V [SQ\YeY[QgYY5 ]l cdc WV db\liY]5 hc_ XQ cQ[do XQUQhd _^ ^V
S_Xm]ݷcbp5 UQ Y ^Y[c_ ^V S_Xm]ݷcbp5 Q Vb\Y SUadT [c_ Y S_Xm]ݷcbp5 c_ Sbݷ aQS6
^_ ^V aViYc5 SVUm nc_ Q\T_aYc]YhVb[Y ^VaQXaViY]Qp `a_R\V]Q7 @_\dhQVcbp5
hc_ S nc_] b\dhQV Q\T_aYc] _[QXQ\bp _^^Y]Vݷ c_c7ݷ

2_\miV c_T_5 Q\T_aYc]YhVb[Qp ^VaQXaViY]_bcm `a_R\V]l `aY]V^Y]_bcY
1`a_R\V]l _bcQ^_SQ2 SU_f^_S\pVc `a_TaQ]]Ybc_S ^Q Rlbcado Y neeV[cYS6
^do _c`aQS[d Sݷ bQUݷ \oRlf YUVZ5 bSpXQ^^lf b U_[QXQcV\mbcS_] bS_ZbcS
`a_YXS_\m^_Z `a_TaQ]]lC dW Vb\Y ^VS_X]_W^_ UQWV e_a]Q\m^_ `aVUb[Q6
XQcm5 _bcQ^_SYcbp _^Q Y\Y ^Vc5 c_ hc�_ T_S_aYcm _ bS_ZbcSQf R_\VV Y^cVaVb^lf7

>Vb]_cap ^Q nc_5 bc_Yc c_\m[_ d`_]p^dcm cV_aYo SlhYb\Y]_bcY Y\Y
[Q[YV6^YRdUm cVa]Y^l YX ^V5ݷ Sa_UV hQbcYh^_6aV[dabYS^lfݷ ed^[gYZ5ݷ Y d
^Qb `_hV]d6c_ aVX[_ `_SliQVcbp aYb[ ^QaSQcmbp ^Q b_RVbVU^Y[Q5 dcSVaWUQo6
jVT_5 hc_ _ncݷ ^V c_c Q\T_aYc]7ݷ 3 `aY^gY`V5 nc_ pS\V^YV \VT[_ _Rkpb^pVcbpC
Q\T_aYc]YhVb[do ^VaQXaViY]_bcm _Rlh^_ UV]_^bcaYadoc5 ^V S\VXQp S UVRaY
cV_aYY SlhYb\Y]_bcY Y UQWV S__RjV ^V d`_]Y^Qp V5ݷ `aYhݷ] UV\QVcbp nc_
S R_\miY^bcSV b\dhQVS a_S^_ cQ[5 [Q[ bUV\Q\Y ]l ^Q bca7 :@?7 5_[QXQcV\m6
bcS_ ^VaQXaViY]_bcY `a_R\V]l bQ]_`aY]V^Y]_bcY Q\T_aYc]Q `aQ[cYhVb[Y
caYSYQ\m^_5 cQ[ hc_ d R_\miY^bcSQ RdUdjYf `a_TaQ]]Ybc_S5 f_cp Rl aQX
dSYUVSiYf VT_5 ^V S_X^Y[QVc ^Y[Q[Yf cadU^_bcVZ b `_bcYWV^YV] bdcY Q\T_6
aYc]YhVb[_Z ^VaQXaViY]_bcY7 9^_V UV\_ cV_aYp SlhYb\Y]_bcYC nc_ `aVU]Vc
SVbm]Q b`VgYeYhVb[YZ5 cQ[ hc_ R_\miY^bcS_ `a_TaQ]]Ybc_S ^Y[_TUQ c_\[_]
Y ^V b\liQ\Y cVa]Y^Q hQbcYh^_6aV[dabYS^Qpݷ ed^[gYpݷ Y dW cV] R_\VV ^V
X^Qoc5 hc_ nc_ XQ XSVam7 ?c]Qf^dcmbp _c ^V`_^pc^_T_5 VbcVbcSV^^_5 T_aQXU_
`a_jV5 ^VWV\Y S ^VT_ S^Y[Qcm7

2_\miV c_T_5 SliV ]l dWV `_[QXQ\Y5 hc_ [\Qbbl ed^[gYZ5 SSVU6^ݷ
^lV S cV_aYY SlhYb\Y]_bcY5 Y]Voc [ `aQ[cYhVb[_]d `a_TaQ]]Ya_SQ6
^Yo bQ]_V `ap]_V _c^_iV^YV 1b]7 aQbbdWUV^YV ^Q bca7 :@A25 Q Y]V^^_5
hc_ `aY]YcYS^_6aV[dabYS^lV ed^[gYY b__cSVcbcSdoc [\Qbbd `a_TaQ]] RVX
ݷV`aVUb[QXdV]lf^ݷ gY[\_S5 c_TUQ [Q[ hQbcYh^_6aV[dabYS^lV ed^[gYY b_6
_cSVcbcSdoc SbV]d ]^_WVbcSd [_]`mocVa^lf `a_TaQ]]7 >QZUdcbp \Y `_b\V
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nc_T_ WV\QojYV dcSVaWUQcm5 hc_ Q\T_aYc] S ]QcV]QcYhVb[_] b]lb\V ‑ nc_
V^ݷ c_cݷ Q\T_aYc]H

:7=7 @a_TaQ]]l Y UQ^^lV

:7=7:7 ?R YX]VaV^YY [_\YhVbcSQ Y^e_a]QgYY

;Q[ ]l dWV X^QV]5 `aY Yb`_\mX_SQ^YY [_]`mocVaQ U\p faQ^V^Yp Y _RaQ6
R_c[Y Y^e_a]QgYY Yb`_\mXdVcbp US_Yh^_V `aVUbcQS\V^YVD Y^QhV T_S_ap5 \o6
RQp Y^e_a]QgYp S [_]`mocVaV `aVUbcQS\pVcbp ^d\p]Y Y VUY^YgQ]Y7 4_S_apc5
hc_ ^QY]V^miVZ VUY^YgVZ Y^e_a]QgYY S [_]`mocVa^_Z _RaQR_c[V
pS\pVcbp RYcD bQ]_ b\_S_ RYc 129D2 _RaQX_SQ^_ _c Q^T\YZb[Yf KR>1BI 4979]5
c_ Vbcm US_Yh^Qpݷ gYeaQ7ݷ

F_cp [_]`mocVal SVbm]Q dU_R^l U\p _RaQR_c[Y Y^e_a]QgYY5 Sb6ݷcQ[Y
Y^e_a]QgYp [Q[ cQ[_SQp bdjVbcSdVc bQ]Q `_ bVRV Y bdjVbcS_SQ\Q XQU_\T_ U_
`_pS\V^Yp `VaSlf bhݷc^lf ]QiY^7 2dUdhY pS\V^YV] S`_\^V _RkV[cYS^l]5
Y^e_a]QgYp `_UUQݷcbp YX]VaV^Yo5 Y `_U ncY] dT\_] XaV^Yp bc_\m `aYSlh6
^lZ ^Q] RYc b_SVaiV^^_ ^V_WYUQ^^_ `aVUbcQݷc S ^_S_] bSVcV7 @_\dhYcm
Y^e_a]QgYo ‑ X^QhYc d]V^miYcm ^V_`aVUV\ݷ^^_bcmD S cQ[_] b\dhQV RYc ‑
nc_ [_\YhVbcS_ Y^e_a]QgYY5 [_c_a_V d]V^miQVc ^V_`aVUV\ݷ^^_bcm
SUS_V7 @a_Y\\obcaYa_SQcm b[QXQ^^_V ^Q] `_XS_\Yc b\VUdojQp XQUQhQC

3Qbp XQUd]Q\ ^QcdaQ\m^_V hYb\_5 ^V `aVS_bf_UpjVV :9995 Y `aVU6
\_WY\ @VcV dTQUQcm VT_5 `__RVjQS5 hc_ RdUVc hVbc^_ _cSVhQcm ^Q
S_`a_bl5 ^_ c_\m[_ cQ[YV5 [_c_alV `aVU`_\QTQoc _cSVc ݷUQݷ Y\Y
7ݷVc^ݷ 8Q [Q[_V [_\YhVbcS_ S_`a_b_S @Vcp ]_WVc TQaQ^cYa_SQ^^_
dX^Qcm5 [Q[_V hYb\_ XQUd]Q^_H

?hVSYU^_5 hc_ [QWUlZ _cSVc 3QbY UQݷc @VcV a_S^_ _UY^ RYc Y^e_a]QgYY7
>QhQ\m^Qp ^V_`aVUV\ݷ^^_bcm b_bcQS\pVc :999 SQaYQ^c_S7 6b\Y [QWUlZ `_6
\dhV^^lZ RYc Y^e_a]QgYY RdUVc b^YWQcm ^V_`aVUV\ݷ^^_bcm SUS_V5 c_ `_b\V
`_\dhV^Yp :9 RYc ^V_`aVUV\ݷ^^_bcm `_^YXYcbp S 210 = 1024 aQXQ5 c_ Vbcm
_[QWVcbp ]V^miV VUY^Ygl5 cQ[ hc_ XQ UVbpcm S_`a_b_S hYb\_ U_\W^_ Rlcm
TQaQ^cYa_SQ^^_ dX^Q^_7 ?bcQ\_bm `_^pcm5 [Q[ `aQSY\m^_ be_a]d\Ya_SQcm S_6
`a_bl7

6b\Y `_Uf_UYcm [ XQUQhV b QRbcaQ[c^_Z c_h[Y XaV^Yp5 U_bcQc_h^_ `VaVU
XQUQ^YV] _hVaVU^_T_ S_`a_bQ [Q[Y]6c_ 1`a_YXS_\m^l]2 _RaQX_] aQXRYSQcm
SbV _bcQSiYVbp SQaYQ^cl ^Q USQ aQS^lf `_ ]_j^_bcY ]^_WVbcSQ5 ^d Y\Y5
`_ [aQZ^VZ ]VaV5 _c\YhQojYfbp UadT _c UadTQ `_ ]_j^_bcY ^V R_\VV hV] ^Q
VUY^Ygd5 Y b`aQiYSQcm 3Qbo5 ^Qf_UYcbp \Y XQUd]Q^^_V Y] hYb\_ S _U^_] YX
USdf ]^_WVbcS7 >Q`aY]Va5 @Vcp ]_T Rl SXpcm clbphd [Qac_hV[5 ^Q`YbQcm ^Q
[QWU_Z YX ^Yf hYb\_5 `_UV\Ycm [Qac_h[Y b\dhQZ^l] _RaQX_] ^Q USV [_\_Ul
`_ >99 [Qac_hV[ S [QWU_Z5 SadhYcm _U^d [_\_Ud 3QbV Y b`a_bYcm5 ^Q`YbQ6
^_ \Y XQUd]Q^^_V Y] hYb\_ ^Q _U^_Z YX [Qac_hV[D S b\dhQV _caYgQcV\m^_T_



:7=7 @a_TaQ]]l Y UQ^^lV :A<

_cSVcQ SlRa_bYcm SbV [Qac_h[Y5 [_c_alV Rl\Y SadhV^l 3QbV5 S b\dhQV WV
_cSVcQ `_\_WYcV\m^_T_ ‑ ^Q_R_a_c5 SlRa_bYcm SbV5 [_c_alV 3QbV ^V UQSQ6
\Ybm7 ?bcQSiYVbp >99 [Qac_hV[ `_UV\Ycm ^Q USV [_\_Ul `_ ;>9 Y _U^d YX
^Yf b^_SQ `aVU\_WYcm 3QbV7 @_b\V Sc_a_T_ _cSVcQ RdUVc SlRa_iV^_ Vjݷ ;>9
[Qac_hV[5 _bcQSiYVbp RdUdc `_UV\V^l ^Q USV [_\_Ul `_ :;>7 @_b\V caVcmV6
T_ _cSVcQ _bcQSiVVbp hYb\_ [Qac_hV[ _[QWVcbp ^Vhݷc^l]5 cQ[ hc_ `aYUݷcbp
`_UV\Ycm Yf ^Q ^VaQS^lV hQbcY5 Y S aVXd\mcQcV `_b\V hVcSݷac_T_ _cSVcQ d
^Qb5 S XQSYbY]_bcY _c SVXV^Yp5 _bcQ^Vcbp c_ \Y ?=5 c_ \Y ?< [Qac_h[YD `_b\V
`pc_T_ _cSVcQ ‑ c_ \Y <:5 c_ \Y <;D `_b\V iVbc_T_ ‑ c_ \Y :>5 c_ \Y :?D `_6
b\V bVUm]_T_ ‑ bV]m Y\Y S_bV]m5 `_b\V S_bm]_T_ ‑ caY Y\Y hVclaV5 `_b\V
UVSpc_T_ ‑ _U^Q Y\Y USV7 6b\Y _bcQ\Qbm _U^Q [Qac_h[Q5 c_ XQUQhQ aViV^Q5
Vb\Y WV _bcQ\_bm USV ‑ `aYUݷcbp XQUQcm UVbpclZ S_`a_b5 dW `_b\V ^VT_ d ^Qb
TQaQ^cYa_SQ^^_ R_\miV _U^_Z [Qac_h[Y _bcQcmbp ^V ]_WVc7

;_^Vh^_5 cVf^YhVb[Y Sbp ncQ [Q^YcV\m b [Qac_h[Q]Y U_S_\m^_ XQ^dU^Q5
f_cp b ]QcV]QcYhVb[_Z c_h[Y XaV^Yp `a_gVbb `_bca_V^ RVXd`aVh^_7 >_ ^Y[c_
SVUm ^V XQbcQS\pVc aQXRYSQcm SQaYQ^cl ^Q USQ ]^_WVbcSQ [Q[ `_`Q\_D XQ bhݷc
^VR_\mi_Z `_`aQS[Y @Vcp S`_\^V ]_WVc _R_ZcYbm RVX aYb_SQ^Yp [Qac_hV[5
Q 3QbV ^V `aYUݷcbp Yf aQX XQ aQX_] `a_b]QcaYSQcm7 5_bcQc_h^_ `_UV\Ycm
SQaYQ^cl `_`_\Q] cQ[5 hc_Rl SbV hYb\Q YX _U^_T_ ]^_WVbcSQ Rl\Y ]V^miV
\oR_T_ YX hYbV\ UadT_T_ ]^_WVbcSQ7 >Q `VaS_] iQTV @Vcp ]_WVc b`a_bYcm
3Qbo5 ^Qf_UYcbp \Y XQUd]Q^^_V hYb\_ S UYQ`QX_^V _c : U_ >997 3 XQSYbY]_bcY
_c _cSVcQ d @VcY _bcQ^dcbp S aQbb]_caV^YY hYb\Q \YR_ _c : U_ >995 \YR_ _c >9:
U_ :999D b\VUdojYZ S_`a_b RdUVc5 b__cSVcbcSV^^_5 ^Qf_UYcbp \Y XQUd]Q^^_V
S UYQ`QX_^V [1, 250] Y\Y [501, 750]5 Y cQ[ UQ\VVD ^Q [QWU_] iQTV [_\YhVbcS_
SQaYQ^c_S5 _bcQSiYfbp S aQbb]_caV^YY5 RdUVc d]V^miQcmbp SUS_V7

;_\YhVbcS_ Y^e_a]QgYY ^V _RpXQ^_ YX]Vapcmbp gV\l] [_\YhVbcS_] RY6
c_S7 IYa_[_ YXSVbcV^5 ^Q`aY]Va5 `a_bcV^m[YZ [Qac_h^lZ e_[db5 S [_c_a_]
SVUdjYZ b^QhQ\Q aQb[\QUlSQVc ^Q bc_\V ^V`_\^do [_\_Ud [Qac Y `aVU\QTQVc
XaYcV\o XQTQUQcm [Q[do6^YRdUm [Qacd7 8QcV] SVUdjYZ aQb[\QUlSQVc [Qacl S
caY apUQ Y b`aQiYSQVc5 S [Q[_] YX apU_S ^Qf_UYcbp [QacQD `_\dhYS _cSVc5 _^
b_RYaQVc [Qacl Y b^_SQ aQb[\QUlSQVc Yf S caY apUQ5 Q XQcV] Vjݷ aQX7 @_\dhYS
caVcYZ _cSVc5 SVUdjYZ _c[dUQ6c_ YX bVaVUY^l ^QXSQ^^_T_ apUQ SlcQb[YSQVc
Y]V^^_ cd [Qacd5 [_c_ado XQTQUQ\ XaYcV\m5 \YR_5 U\p `djVT_ neeV[cQ5 b^_SQ
b_RYaQVc [Qacl S [_\_Ud5 b[_\m[_6c_ cQ] [Qac _cbhYclSQVc Y bRaQblSQVc5 Q
_[QXQSidobp bSVafd [Qacd _c[alSQVc5 Y nc_ _[QXlSQVcbp Y]V^^_ cQ [QacQ5
[_c_aQp Rl\Q XQTQUQ^Q7

3 nc_] e_[dbV Yb`_\mXdVcbp ;@ [Qac5 Y]V^^_ `_nc_]d [_\_UQ ^dW^Q ^V`_\6
^QpD _Rlh^_ Yb`_\^YcV\m XQaQ^VV _c[\QUlSQVc S bc_a_^d iVbcݷa[Y5 bV]ݷa[Y
Y _U^d S_bm]ݷa[d7 AQX\_WYS [Qacl S caY apUQ `_ UVSpcm Y dX^QS _c XaYcV\p5
S [Q[_] YX apU_S ^Qf_UYcbp ^dW^Qp [QacQ5 Yb`_\^YcV\m b_RYaQVc [Qacl5 ^_
^V b]ViYSQVc YfD [Qacl YX apUQ5 ^QXSQ^^_T_ XaYcV\V]5 _^ [\QUݷc S bVaVUY^d
[_\_Ul5 `_]VbcYS _bcQ\m^lV USQ apUQ bSVafd Y b^YXd7 8QcV] [Qacl ^dW^_
aQX\_WYcm `_ _U^_Z b^_SQ S caY apUQ `_ UVSpcm5 `aYhݷ] `VaSdo ‑ S `VaSlZ
apU5 Sc_ado ‑ S_ Sc_a_Z5 caVcmo ‑ S caVcYZ5 hVcSݷacdo ‑ b^_SQ S `VaSlZ Y
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cQ[ UQ\VVD ^VcadU^_ U_TQUQcmbp5 hc_ ݷdW^lV^ݷ [Qacl _[QXlSQocbp S [QWU_]
YX ^_Slf apU_S caV]p baVU^Y]Y5 Q _bcQ\m^lV 1caY b \oR_T_ [aQp S \oR_] ap6
Ud25 f_cp Y Sl\_WV^l ^Q bc_\5 ^_ `aYi\Y YX apU_S5 [_c_alV dWV Yb[\ohV^l
YX aQbb]_caV^Yp7 @_Sc_aYS bS_Z S_`a_b Y b^_SQ `_]VbcYS ^dW^lZ apU ]VW6
Ud USd]p UadTY]Y5 Yb`_\^YcV\m b^_SQ aQb[\QUlSQVc Yf `_ _U^_Z5 ^_ S nc_c
aQX S aQbb]_caV^YY dhQbcSdoc ^Q bQ]_] UV\V c_\m[_ cV caY [Qacl5 [_c_alV
\VWQc S bQ]_Z bVaVUY^V [QWU_T_ apUQD _bcQ\m^lV \Yim b_XUQoc 7ݷQbb_S[d[ݷ
@_\dhYS _cSVc5 S [Q[_] apUd XQTQUQ^^Qp [QacQ S nc_c aQX5 ^Qi e_[db^Y[
cV`Vam dWV c_h^_ X^QVc5 [Q[Qp [QacQ Rl\Q XQTQUQ^Q ‑ _^Q SVUm \VWYc S bV6
aVUY^V7 ݷ6 ]_W^_ `a_bc_ U_bcQcm5 ^_ c_TUQ XaYcV\m ]_WVc baQXd U_TQUQcmbp5
hc_ `a_Ybf_UYcD `_nc_]d _Rlh^_ [Qacl b^_SQ b[\QUlSQoc S [_\_Ud5 `aYhݷ]
ݷdW^lZ^ݷ apU _`pcm [\QUdc `_bVaVUY^V5 _cbhYclSQoc :< [Qac bSVafd Y _c6
[alSQoc b\VUdojdo5 hVcla^QUgQcdo5 [_c_aQp [Q[ aQX Y \VWQ\Q S bVaVUY^V
^dW^_T_ apUQ Y5 b\VU_SQcV\m^_5 Y]V^^_ Vݷ XQTQUQ\ XaYcV\m7

3 ^QiV] aQXT_S_aV _ [_\YhVbcSV Y^e_a]QgYY nc_c `a_bc_Z e_[db `aY6
]VhQcV\V^ cV]5 hc_ b [QWUl] _cSVc_] XaYcV\p ^V_`aVUV\ݷ^^_bcm5 Ybf_U^_
b_bcQS\pSiQp ;@ SQaYQ^c_S5 d]V^miQVcbp Sca_VD cQ[do VUY^Ygd Y^e_a]Q6
gYY Y^_TUQ ^QXlSQoc caYc_] 7 6b\Y `_`lcQcmbp SlaQXYcm caYc S RYcQf5
`_\dhYcbp YaaQgY_^Q\m^_V hYb\_ log2 3C S bQ]_] UV\V5 b[_\m[_ aQX ^dW^_
d]V^miQcm ^V_`aVUV\ݷ^^_bcm SUS_V 1c_ Vbcm `_\dhQcm _UY^ RYc Y^e_a]QgYY25
hc_Rl S Yc_TV _^Q d]V^miY\Qbm Sca_VH 6bcVbcSV^^_5 Y]V^^_ cQ[_V hYb\_ aQX5
[_c_a_V5 Vb\Y S cQ[do bcV`V^m S_XSVbcY US_Z[d5 UQbc ca_Z[d5 Q nc_ Y Vbcm
1`_ _`aVUV\V^Yo \_TQaYe]Q2 log2 37

AQbb]_caY] R_\VV b\_W^lZ b\dhQZ7

5SQ QafV_\_TQ5 YXdhQp QafYS bcQa_T_ X�Q][Q5 dX^Q\Y5 hc_ S_ US_aV
XQ][Q5 Y]VojV] e_a]d `ap]_dT_\m^Y[Q 60 × 80 ]Vca_S5 XQ[_`Q^
[\QU7 @_[Q _UY^ YX QafV_\_T_S VXUY\ XQ ]VcQ\\_Yb[QcV\V]5 VT_
[_\\VTQ `a_U_\WY\ YXdhV^YV QafYS_S Y Slpb^Y\5 hc_ [\QU XQ[_6
`Q^ S oT_6S_bc_h^_Z hQbcY US_aQ5 `aYhݷ] ^Q aQbbc_p^YY ^V R_\VV
<9 ]7 _c [_a_c[_Z bcV^l XQ][Q Y ^V R_\VV ;9 ]7 _c U\Y^^_Z7 ;Q[_SQ
Y^e_a]QgY_^^Qp gV^^_bcm VT_ _c[alcYpH

@_hV]d6c_ ncQ XQUQhQ bcQSYc S cd`Y[ UQWV ]^_TYf `a_TaQ]]Ybc_SD ]VWUd cV]
^VcadU^_ dRVUYcmbp5 hc_ Ybf_U^Qp `\_jQUm `_Yb[Q [\QUQ b_bcQS\p\Q 60× 80
]25 Q `_b\V _R^QadWV^Yp ^_Slf bSVUV^YZ _^Q b_[aQcY\Qbm U_ 30 × 20 ]25 c_
Vbcm a_S^_ S S_bV]m aQX7 Nc_ Y Vbcm d]V^miV^YV ^V_`aVUV\ݷ^^_bcYD [_\m b[_a_
_UY^ RYc d]V^miQVc ^V_`aVUV\ݷ^^_bcm SUS_V5 c_ XUVbm ]l Y]VV] UV\_ b caV]p
RYcQ]Y Y^e_a]QgYY7

HQbc_ S XQUQhQf5 `_f_WYf ^Q ncd5 aVhm YUݷc _ SVa_pc^_bcpf ^Qbcd`\V^Yp ^V[Yf b_6
RlcYZ5 Q XQcV] _ c_]5 hc_ Rl\_ `_\dhV^_ b__RjV^YV5 d[QXlSQojVV ^Q ^Qbcd`\V^YV
^V[_c_a_Z [_]RY^QgYY cQ[Yf b_RlcYZ5 Y b`aQiYSQVcbp5 [Q[_SQ Y^e_a]QgY_^^Qp 6[ݷ
[_bcm `_\dhV^^_T_ b__RjV^Yp7 >Q`aY]VaC

3 `VaSlZ UV^m cda^YaQ `_ ^Qbc_\m^_]d cV^^Ybd 3QbV `aVUbc_p\_ blTaQcm
b^QhQ\Q b @VcVZ5 Q XQcV] b ;_\VZ7 >QR\oUQp caV^Ya_S_h^lV YTal5 `a_f_6
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UYSiYV U_ cda^YaQ5 R_\V\mjY[Y _gV^Y\Y5 hc_ 3Qbp YTaQVc b ;_\VZ `aY6
R\YXYcV\m^_ ^Q aQS^lf5 Q S_c @Vcp `_RVWUQVc 3Qbo S @>5 b\dhQVS7
=QiQ ^V b]_T\Q `aYbdcbcS_SQcm ^Q cda^YaV5 ^_ R_\V\Q XQ 3Qbo Y `_`a_bY6
\Q UadXVZ b__RjYcm VZ aVXd\mcQcl _RVYf VT_ YTa7 HVaVX ^V[_c_a_V SaV]p
VZ `aYi\_ \V\6b__RjV^YV5 S [_c_a_] T_S_aY\_bm5 hc_ 3Qbp _RlTaQ\ _R_Yf
b_`Va^Y[_S7 1:2 ;Q[_SQ Y^e_a]QgY_^^Qp bcm_][ݷ nc_T_ b__RjV^YpH 1;2 6b6
\Y Rl 3Qbp5 ^Q_R_a_c5 `a_YTaQ\ _RV `QacYY Y =QiV b__RjY\Y Rl _R nc_]5
[Q[_SQ c_TUQ Rl\Q Rl bcm_][ݷ b__RjV^YpH

AViQocbp cQ[YV XQUQhY ^Yhdcm ^V b\_W^VV XQUQhY `a_ QafV_\_T_S S_ US_aV XQ][Q5 `a_6
bc_ S]Vbc_ US_aQ XUVbm ]l Y]VV] `a_bcaQ^bcS_ n\V]V^cQa^lf Ybf_U_S5 Q S]Vbc_ `\_6
jQUY ‑ SVa_pc^_bcm7 3Va_pc^_bcm `_RVUl 3QbY S `VaS_Z `QacYY `_ db\_SYp] XQUQhY
b_bcQS\pVc 1

4 5 SVa_pc^_bcm `_RVUl S_ Sc_a_Z `QacYY ‑ 1
2 D `_b[_\m[d U\p [_]RY^QgYZ

^VXQSYbY]lf b_RlcYZ SVa_pc^_bcY `VaV]^_WQocbp5 SVa_pc^_bcm c_T_5 hc_ 3Qbp SlYT6
aQVc _RV `QacYY5 b_bcQS\pVc 1

4 ·
1
2 = 1

8 7 B\VU_SQcV\m^_5 Y^e_a]QgYp _ c_]5 hc_ 3Qbp
SlYTaQ\ _RV `QacYY5 d]V^miQVc ^V_`aVUV\ݷ^^_bcm S S_bV]m aQX5 Q Y^e_a]QgY_^^Qp
gV^^_bcm b__RjV^Yp b_bcQS\pVc < RYcQ7

3Va_pc^_bcm c_T_5 hc_ 3Qbp `a_YTaQVc _RV `QacYY5 b_bcQS\pVc 3
8 5 cQ[ hc_ XUVbm Y^6

e_a]QgY_^^Qp gV^^_bcm b__RjV^Yp _[QWVcbp5 S_6`VaSlf5 ^YWV5 `_b[_\m[d ^Qbcd`Y\_
R_\VV SVa_pc^_V b_RlcYV5 Y5 S_6Sc_alf5 S nc_c aQX Yb[_]_V hYb\_ RdUVc ^V c_\m[_ ^V
gV\l]5 ^_ UQWV Y ^V aQgY_^Q\m^l]C `_b[_\m[d ^V_`aVUV\ݷ^^_bcm S nc_c aQX d]V^miQ6
Vcbp S 8

3 aQXQ5 Y^e_a]QgY_^^Qp gV^^_bcm b__RjV^Yp5 Vb\Y YX]Vapcm Vݷ `_6`aVW^V]d S
RYcQf5 b_bcQSYc log2

8
3 = 3− log2 37

>QapUd b cVa]Y^_] ݷRYcݷ Yb`_\mXdVcbp cQ[WV cVa]Y^ ݷRQZcݷ 1Q^T\7 2ID525
_Rlh^_ `_UaQXd]VSQojYZ S_bV]m RYc7 ;Q[ ^Y bcaQ^^_5 nc_ ^V SbVTUQ cQ[C bd6
jVbcS_SQ\Y [_]`mocVal5 d [_c_alf ]Y^Y]Q\m^Qp phVZ[Q `Q]pcY b_bcQS\p6
\Q5 ^Q`aY]Va5 bV]m RYc5 Q ^V S_bV]m5 Y ^Q ncYf [_]`mocVaQf RQZc_] ^QXlSQ\Y
_Rlh^_ [Q[ aQX [_\YhVbcS_ Y^e_a]QgYY5 faQ^pjVVbp S _U^_Z cQ[_Z phVZ[VD
SSV\Y UQWV b`VgYQ\m^lZ cVa]Y^ _[cVc U\p _R_X^QhV^Yp Y]V^^_ S_bm]Y
RYc7 ; bhQbcmo5 SQ] SapU \Y `aYUݷcbp ^Q `aQ[cY[V bc_\[^dcmbp b `_^Y]Q^Y6
V] RQZcQ5 _c\Yh^l] _c S_bm]Y RYc5 ^_ Y]Vcm S SYUd Ybc_aYo S_X^Y[^_SV^Yp
nc_T_ cVa]Y^Q S \oR_] b\dhQV bc_Yc7

3_bm]YRYc^lZ RQZc ]_WVc `aY^Y]Qcm _U^_ YX ;>? S_X]_W^lf X^QhV^YZD
_Rlh^_ ncY X^QhV^Yp Y^cVa`aVcYadoc \YR_ [Q[ hYb\_ _c 9 U_ ;>>5 \YR_ [Q[
hYb\_ _c 6:;A U_ :;@7 3_bm]YRYc^lV phVZ[Y `Q]pcY f_a_i_ `_Uf_Upc U\p
faQ^V^Yp Rd[S5 b_bcQS\pojYf cV[bc5 Vb\Y nc_c cV[bc ^Q`YbQ^ ^Q pXl[V5 Yb6
`_\mXdojV] Q\eQSYc Sa_UV \QcY^YglD U\p `aVUbcQS\V^Yp [QWU_Z _cUV\m^_Z
Rd[Sl `aY nc_] Yb`_\mXdVcbp cQ[ ^QXlSQV]lZ [_U bY]S_\Q 5 `aYhݷ] SbVf
aQX\Yh^lf [_U_S bdjVbcSV^^_ ]V^miV5 hV] bdjVbcSdVc S_X]_W^lf X^QhV^YZ
RQZcQ7 B ]^_T_pXlh^l]Y cV[bcQ]Y Sbݷ ^Vb[_\m[_ fdWVC U\p [YaY\\Ygl [_6
U_S Vjݷ fSQcQVc5 Q5 ^Q`aY]Va5 b YVa_T\YeQ]Y nc_c `_Uf_U dWV ^V T_UYcbp7
; S_`a_bd _ [_UYa_S[V cV[bcQ ]l Vjݷ SVa^ݷ]bp7

AQX dW aVhm XQi\Q _ phVZ[Qf `Q]pcY5 b\VUdVc XQ]VcYcm5 hc_ S ^Yf `aY6
f_UYcbp faQ^Ycm S__RjV \oRdo Y^e_a]QgYo5 [_c_aQp _RaQRQclSQVcbp [_]6
`mocVa_]5 S c_] hYb\V `a_TaQ]]l Y\Y5 c_h^VV5 [_Ul [_]Q^U5 YX [_c_alf
`a_TaQ]]l b_bc_pc7 ;_TUQ UYQ`QX_^Q X^QhV^YZ _U^_Z phVZ[Y ^V fSQcQVc5 Yb6
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`_\mXdoc ^Vb[_\m[_ phVV[5 ^Qf_UpjYfbp S `Q]pcY `_UapU5 Y T_S_apc dWV ^V
_ phVZ[V5 Q _R _R\QbcY `Q]pcY 7

3QW^_ `_^Y]Qcm5 hc_ bQ]Q `_ bVRV phVZ[Q `Q]pcY V^ݷ X^QVc5ݷ [Q[ Y]V^^_
b\VUdVc Y^cVa`aVcYa_SQcm faQ^pjdobp S ^VZ Y^e_a]QgYo7 AQbb]_caY] nc_
^Q `a_bcVZiV] `aY]VaV7 @dbcm d ^Qb Vbcm hVclaV YUdjYV `_UapU phVZ[Y `Q6
]pcY5 b_UVaWY]_V [_c_alf b__cSVcbcSdVc iVbc^QUgQcVaYh^l] hYb\Q] =:5 =N5
=N Y =: 1b__cSVcbcSdojYV UVbpcYh^lV hYb\Q ‑ ?>5 @A5 @A5 ?>27 9^e_a]QgYo5
b_UVaWQjdobp S cQ[_Z _R\QbcY `Q]pcY5 ]_W^_ b b_SVaiV^^_ _UY^Q[_Sl]
db`Vf_] Ybc_\[_SQcm [Q[ gV\_V hYb\_ :9B>?>9AA:D [Q[ Ua_R^_V hYb\_ 1c7 ^7
hYb\_ b `\QSQojVZ c_h[_Z2 :;7AB=:9>D [Q[ cV[bc_Sdo bca_[d5 b_UVaWQjdo
Y]p ’JWWJ’D ^Q[_^Vg5 [Q[ `_b\VU_SQcV\m^_bcm ]QiY^^lf [_]Q^U7 3 hQbc^_6
bcY5 ^Q `a_gVbb_aQf `\Qce_a]l 9<A? nc_ RdUdc [_]Q^Ul5 db\_S^_ _R_X^QhQV6
]lV 9>3 53H5 453 5C95 453 5C95 9>3 53HD _ c_]5 hc_ ncY [_]Q^Ul UV\Qoc5 ]l
aQbb[QWV] S caVcmVZ hQbcY [^YTY7

5_S_\m^_ bS_V_RaQX^Q Ybc_aYp VUY^Yg YX]VaV^Yp R_\miYf _Rkݷ]_S Y^6
e_a]QgYY7 @_[d`Qp S ]QTQXY^V e\Vi6RaV\_[5 ]l _Rlh^_ _RaQjQV] S^Y]Q6
^YV ^Q VT_ _Rk5[ݷ [_c_alZ S ^QiV SaV]p _Rlh^_ SlaQWV^ S TYTQRQZcQf 5
_R_X^QhQV]lf DݷPKݷ hYcQcV\m5 ^Vb_]^V^^_5 ]^_T_ aQX bcQ\[YSQ\bp Y b UadTY6
]Y VUY^YgQ]Y `_U_R^_T_ b_acQ5 cQ[Y]Y [Q[ [Y\_RQZc 5 ]VTQRQZc 5 cVaQ6
RQZc Y c7 `7 3b`_]^YS5 hc_ ݷRQZcݷ ‑ nc_ S__RjV6c_ Sa_UV Rl ^V SbVTUQ A RYc5
]l ]_WV] XQ]VcYcm5 hc_ cQ[YV VUY^Ygl YX]VaV^Yp _Rkݷ]Q XQ`_]Y^QojVT_
dbca_ZbcSQ ^V S`_\^V \_TYh^l5 ^_ nc_ [Q[ aQX `_\RVUl ‑ ]QiY^5 ^Q [_c_alf
phVZ[Q `Q]pcY _c\YhQ\Qbm Rl _c S_bm]Y RYc5 b[_a_ `_\SV[Q [Q[ ^Y[c_ ^V SY6
UV\5 Y5 [_^Vh^_5 QRb_\oc^_ SbV ^l^Vi^YV ^_bYcV\Y Y^e_a]QgYY 1S_ Sbp[_]
b\dhQV cQ[YV5 [_c_alV ]_W^_ [d`Ycm S ]QTQXY^V2 aQR_cQoc b S_bm]YRYc^l]Y
RQZcQ]Y7 >Q]^_T_ fdWV c_5 hc_ bdjVbcSdVc USQ aQX^lf ]^V^Yp5 hc�_ WV cQ[_V5
b_RbcSV^^_5 [Y\_RQZc5 ]VTQRQZc Y TYTQRQZc7

8QU_\T_ U_ nal ]Qbb_S_Z [_]`mocVaYXQgYY5 ^QhQ\_ [_c_a_Z ]_W^_ _c^V6
bcY `aY]Va^_ [ bVaVUY^V :BA96f5 d \oUVZ5 b_XUQojYf [_]`mocVal Y aQR_6
cQojYf b ^Y]Y5 S_X^Y[\Q `_caVR^_bcm [Q[6c_ [aQc[_ fQaQ[cVaYX_SQcm _Rkݷ]
_`VaQcYS^_Z `Q]pcY aQX^lf ]QiY^7 3b`_]^Y]5 hc_ S ;7:7:ݷ ]l d`_]Y^Q\Y
iY^d QUaVb_S 5 [_c_aQp5 [Q[ Y UadTYV hQbcY iY^l5 b_bc_Yc YX ^V[_c_a_T_
hYb\Q U_a_WV[5 Q [QWUQp U_a_W[Q ]_WVc `VaVUQSQcm _UY^ RYc ‑ \_TYhVb[do
VUY^Ygd Y\Y \_TYhVb[YZ ^_\mD Vb\Y iY^Q QUaVb_S b_UVaWYc 𝑁 U_a_WV[5 c_
SbVT_ ncQ iY^Q `_XS_\pVc aQX\YhQcm 2𝑁 QUaVb_SD b\VU_SQcV\m^_5 Y]V^^_ cQ6
[Y] ‑ 2𝑁 ‑ RdUVc `aVUV\m^lZ _Rkݷ] `Q]pcY<@ ^Q [_]`mocVaV5 Yb`_\mXdojV]
ncd iY^d7

3 aVQ\m^_Z WYX^Y `Q]pcY _Rlh^_ ]V^miV5 hV] `_XS_\pVc iY^QC U_a_W[Y
iY^l ^V bc_\m U�_a_TY5 [Q[ bQ]Q `Q]pcm5 Y Yf `aY b_XUQ^YY `a_gVbb_aQ `a_V[6
cYadoc Q^ݷ Sla_bc7ݷ BQ]Q `Q]pcm5 [Q[ `aQSY\_5 b_bc_Yc YX RQ^[_S5 [QWUlZ
YX [_c_alf Y]VVc b_RbcSV^^_V `_U[\ohV^YV [ iY^V5 cQ[ hc_ _U^Y U_a_W[Y
iY^l QUaVb_S SlRYaQoc RQ^[5 b [_c_al] caVRdVcbp aQR_cQ5 Q UadTYV U_a_W6
[Y dWV SlRYaQoc phVZ[d S^dcaY RQ^[Q7 ;_\YhVbcS_ RQ^[_S `Q]pcY5 `_U[\o6

<@6b\Y T_S_aYcm c_h^VV ‑ `aVUV\m^_V [_\YhVbcS_ phVV[ D b]7 b^_b[d B ^Q bca7 >B7
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hV^^lf [ [_^[aVc^_]d [_]`mocVad5 b_SVaiV^^_ ^V _RpXQ^_ Rlcm bcV`V^mo
US_Z[Y Y UQWV S__RjV hݷc^l] hYb\_] ‑ ^Q`aY]Va5 Yf ]_W^_ `_U[\ohYcm
caYD ^_ bQ]Y RQ^[Y U\p dU_RbcSQ aQR_cl SbVTUQ b_UVaWQc [_\YhVbcS_ phVV[5
b__cSVcbcSdojVV bcV`V^Y US_Z[Y5 S `a_cYS^_] b\dhQV QUaVb^_V `a_bcaQ^bcS_
[_]`mocVaQ `VaVbcQ\_ Rl Rlcm b`\_i^l]5 c_ Vbcm QUaVbQ5 [_c_al] b__cSVc6
bcSdoc phVZ[Y `Q]pcY5 `VaV]ViQ\Ybm Rl b QUaVbQ]Y5 [_c_alV Yb`_\mX_SQcm
^V\mXp5 `_c_]d hc_ b__cSVcbcSdojYf phVV[ S b_bcQSV UQ^^_Z ]QiY^l `a_bc_
^Vc7 AQR_cQcm b cQ[Y] ݷ[db_h^l]ݷ QUaVb^l] `a_bcaQ^bcS_] _hV^m ^VdU_R^_7

CQ[ Y\Y Y^QhV5 [_\YhVbcS_ phVV[ `Q]pcY SbVTUQ cVb^_ bSpXQ^_ b_ bcV`V^p6
]Y US_Z[Y5 f_cp Y ^V SbVTUQ pS\pVcbp cQ[_Z bcV`V^mo7 >Q`aY]Va5 Sݷ cV SaV]V6
^Q5 [_TUQ [_]`mocVal Rl\Y R_\miY]Y5 Q `a_TaQ]]l ‑ ]Q\V^m[Y]Y5ݷ `Q]pcm
]_T\Q b_bc_pcm YX RQ^[_S5 b[QWV]5 `_ 213 = 8192 phVZ[Y S [QWU_]D nc_ Vjݷ
[dUQ ^Y i\_5 bcV`V^Y US_Z[Y `a_TaQ]]Ybcl _Rlh^_ `_]^pc5 ^_ hc_ Vb\Y cQ6
[Yf RQ^[_S [ ]QiY^V `_U[\ohV^_ caYH 9\Y bV]mH 4\pUp ^Q hYb\Q 24576 Y
573445 SapU \Y ]_W^_ b f_Ud b__RaQXYcm5 hc_ nc_ ^Q bQ]_] UV\V 3 ·213 Y 7 ·2137

BVZhQb U_bc_SVa^_ ^V YXSVbc^_5 [c_ `VaSl] _RaQcY\ S^Y]Q^YV ^Q R\YX_bcm
hYbV\ 1000 Y 210 = 1024 Y `aVU\_WY\ _R_X^QhQcm :9;= phVZ[Y cVa]Y^_] [Y\_6
RQZc 7 >Q bQ]_] UV\V UQWV ^V eQ[c5 hc_ ݷRQZcݷ eYTdaYa_SQ\ S nc_Z Ybc_aYY
b bQ]_T_ Vݷ ^QhQ\QD b[QWV]5 Vb\Y phVZ[Y `Q]pcY ^Q [Q[_Z6^YRdUm ]QiY^V b_6
bc_p\Y YX <B RYc5 ݷRQZcQ]Yݷ _^Y _Rlh^_ ^V ^QXlSQ\YbmD `aY cQ[Yf phVZ[Qf
_Rlh^_ ]QiY^^_V b\_S_ 1c_ Vbcm aQX]Va `_agYY UQ^^lf5 _RaQRQclSQV]lf
`a_gVbb_a_] XQ _U^d _`VaQgYo2 b_S`QUQ\_ b aQX]Va_] phVZ[Y7 6b\Y ^Q cQ[_Z
]QiY^V Rl\_ ;9=A phVV[5 b`VgYQ\Ybcl T_S_aY\Y5 hc_ _Rkݷ] `Q]pcY b_bcQS6
\pVc ;ݷ T5ݷ Y^_TUQ b^Ybf_Up U_ `_pb^V^Yp5 hc_ Y]VVcbp S SYUd ;ݷ T b\_SݷD
`aY nc_] SbV] 1c_ Vbcm ^Q bQ]_] UV\V SbV] UadTY] b`VgYQ\YbcQ]2 Rl\_ `_6
^pc^_5 hc_ ݷTݷ _R_X^QhQVc 5ݷ_\Y]ݷ ^_ nc_ ^V :9995 [Q[ S UadTYf _R\Qbcpf5
Q :9;=7 Nc_ U_S_\m^_ \_TYh^_5 Vb\Y dhVbcm5 hc_ _Rkݷ]l `Q]pcY `aQ[cYhV6
b[Y ^Y[_TUQ ^V RlSQ\Y [aQc^l :9995 XQc_ VUSQ \Y ^V SbVTUQ Rl\Y [aQc^l
:9;= 1S__RjV6c_ Ybc_aYp X^QVc Y ]QiY^l b UVbpcYh^_Z QUaVbQgYVZ5 cQ[YV
[Q[ RKV @9; Y RKV @9>5 ^_ nc_5 [Q[ T_S_aYcbp5 Rlbca_ `a_i\_27 B Yb`_\m6
X_SQ^YV] nc_T_ ݷTݷ hYb\Q bcQ^_Spcbp `_^pc^VVD S ^QiV] `aY]VaV QRXQgV]
SliV `a_ RQ^[ ]_W^_ b[QXQcm5 hc_ VT_ bcm_][ݷ ‑ A T5 Q _Rkݷ]l `Q]pcY `aY
caݷf Y bV]Y cQ[Yf RQ^[Qf ‑ b__cSVcbcSV^^_ ;= T Y >? T5 cdc dWV U_bcQc_h^_
Sb`_]^Ycm cQR\Ygd d]^_WV^Yp5 hc_Rl `_^pcm5 hc_ `a_Ybf_UYc7

2QZcl5 bdUp `_ SbV]d5 `_pSY\Ybm hdcm `_XWV5 [_TUQ ^Q [_]`mocVaQf ^QhQ6
\Y Q[cYS^_ _RaQRQclSQcm cV[bc_Sdo Y^e_a]QgYo5 Y Slpb^Y\_bm5 hc_ caQcYcm
U\Y^^_V 1<9‑=9 RYc2 b\_S_ ^Q faQ^V^YV [_UQ _U^_T_ bY]S_\Q ^Q[\QU^_5 ^d Q
b_[aQjQcm ]QiY^^_V b\_S_ U_ A5 @5 Q c_ Y ? RYc ‑ nc_ `a_bc_ QRbdaU7 <_6
TYh^l] b\VUdojY] iQT_] bcQ\ `VaVf_U [ phVZ[Q] ]V^miY]5 hV] ]QiY^^_V
b\_S_ ‑ ^Q`aY]Va5 b\_S_ ]_T\_ b__cSVcbcS_SQcm USd]5 hVclaݷ] Y\Y S_bm]Y
phVZ[Q]7 Nc_ _[_^hQcV\m^_ XQ[aV`Y\_ [Y\_RQZc [Q[ VUY^Ygd YX]VaV^Yp _Rk6
Q[ݷ `Q]pcY5 ^d Q [_TUQ aQX]Va RQZcQ eQ[cYhVb[Y dcaQcY\ ^V_`aVUV\ݷ^^_bcm
Y ݷ\XQbclݷ S bS_VZ S_bm]YRYc^_Z SVabYY5 ncd WV VUY^Ygd bcQ\_ S_X]_W^l]
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`aY]V^pcm U\p YX]VaV^Yp [_\YhVbcSQ Y^e_a]QgYY 1^V SbV `_^Y]Qoc5 hc_ nc_
b_SbV] ^V c_ WV bQ]_V5 hc_ [_\YhVbcS_ phVV[ S `Q]pcY [_]`mocVaQ27

B a_bc_] _Rkݷ]_S VbcVbcSV^^l] _RaQX_] S_X^Y[\Y ]VTQRQZcl 1:9;= ;K5
Y\Y 220 = 1048576 RQZc25 TYTQRQZcl 1230 RQZc25 Q XQ ^Y]Y `_cp^d\Ybm Rl\_
Y cVaQRQZcl 124025 Y `VcQRQZcl 125025 ^_ S [Q[_Z6c_ ]_]V^c b`VgYQ\Ybcl5 UQ Y
_Rlh^lV `_\mX_SQcV\Y [_]`mocVa_S bc_\[^d\Ybm b U_S_\m^_ ^V`aYpc^l] pS6
\V^YV]5 Ybf_UpjY] _c ]Qa[VcY^T_Slf _cUV\_S [_]`Q^YZ ‑ `a_YXS_UYcV\VZ
_R_adU_SQ^Yp7 >Q al^[V S^VXQ`^_ `_pSY\Ybm Wݷbc[YV UYb[Y5 _Rkݷ]l [_c_6
alf Rl\Y Sa_UV Rl _R_X^QhV^l S TYTQRQZcQf 1PK25 ^_ `_U TYTQRQZc_] `aY
nc_] `_^Y]Q\_bm ^V 2305 Q 109 RQZc7 @a_YXS_UYcV\Y ]_cYSYa_SQ\Y nc_ cV]5
hc_ `aYbcQS[Q ݷTYTQ6ݷ b_T\Qb^_ ]VWUd^Qa_U^l] bcQ^UQacQ]<A _X^QhQVc 109

1]Y\\YQaU25 Q ݷ^_WQaTݷ [_]`mocVajY[_S Yf ^V S_\^dVc7
DSl5 ]Qa[Vc_YUQ] XUVbm Rl\_ XQ hc_ `_R_a_cmbp7 6b\Y ^Q da_S^V [Y\_RQZ6

c_S aQX^YgQ ]VWUd cQ[Y] Y UadTY] `_^Y]Q^YV] VUY^Ygl YX]VaV^Yp ^VX^QhY6
cV\m^Q 1b_RbcSV^^_ T_S_ap5 2.4%25 c_ `aY Yb`_\mX_SQ^YY TYTQRQZc_S aQX^YgQ
U_bcYTQVc `_hcY 7.5%5 Vb\Y WV `_`lcQcmbp Ybc_\[_SQcm cVaQRQZc [Q[ bcV`V^m
US_Z[Y5 c_ aVXd\mcQc RdUVc _c\YhQcmbp _c UVbpcYh^_T_ 2ݷ_VcaYhVb[_T[ݷ1 ^Q
10%5 hc_ dWV U_S_\m^_ ]^_T_7

@a_R\V]Q XUVbm Vjݷ Y S c_]5 hc_ UQWV S _R\QbcY YX]VaV^Yp [_\YhVbcSQ Y^6
e_a]QgYY bQ]Y [_]`mocVajY[Y ^V SbVTUQ `aY]V^p\Y bcV`V^Y US_Z[Y7 CQ[5
`a_`db[^Qp b`_b_R^_bcm gYea_Slf [Q^Q\_S bSpXY5 cVf^YhVb[Y ^Y[Q[ ^V `aY6
SpXQ^^Qp [ RQZcQ]5 _Rlh^_ YX]Vap\Qbm S RYcQf S bV[d^Ud5 Q `_b[_\m[d [
bcV`V^p] US_Z[Y `_b\VU_SQcV\m^Qp `VaVUQhQ RYc_S c_WV ^Y[Q[ ^V `aYSpXQ6
^Q5 SbVS_X]_W^lV [Y\_RYcl5 ]VTQRYcl Y TYTQRYcl b_ SaV]ݷ^ aQ^^Yf [_]6
`mocVa^lf bVcVZ _R_X^QhQ\Y b__cSVcbcSdojYV bcV`V^Y UVbpcY5 Q ^V bcV`V^Y
US_Z[Y7

DWV S bVaVUY^V UVSp^_bclf `_pSY\Ybm `aVU\_WV^Yp _ S^VUaV^YY S `aQ[6
cY[d ^_Slf `aYbcQS_[ U\p _R_X^QhV^Yp bcV`V^VZ hYb\Q :9;= S VUY^YgQf YX]V6
aV^Yp 1S _c\YhYV _c caQUYgY_^^lf bcV`V^VZ clbphY27 BcQ^UQacYXQc_al S ncd
YUVo ^V]VU\V^^_ SgV`Y\Ybm5 Y cQ[Y] _RaQX_] `_pSY\Ybm ݷbcQ^UQac^lVݷ `aV6
eY[blC [YRY6 1_c b\_S ;9<?5 29>1BI25 ]VRY65 TYRY65 cVRY65 `VRY6 Y UQWV `aQ[cY6
hVb[Y ^V `aY]V^pV]lV `_[Q n[bRY6 126025 XVRY6 12702 Y5 `a_bcYcV XQ SlaQWV^YV5
Z_RY6 128027 BcQ^UQacYXQgYY `_USVaT\Ybm Y _R_X^QhV^Yp U\p ncYf `aYbcQS_[C
T95 V95 P95 ]95 Y95 N95 c9 Y b97 8Q_U^_ Rl\_ `aVU\_WV^_ RQZcl _R_X^QhQcm
XQT\QS^_Z Rd[S_Z 5ݷKݷ Q RYcl ‑ gV\Y[_] b\_S_] 5ݷ29Dݷ hc_Rl ^V ^QU_ Rl\_5
dSYUVS `a_bc_V 5ݷ2ݷ TQUQcm5 Y]V\Ybm S SYUd RYcl Y\Y RQZcl7 >Q`aY]Va5 TY6
RYRQZc 5 c_ Vbcm 230 RQZc5 b_T\Qb^_ ncY] `aQSY\Q] b\VUdVc _R_X^QhQcm [Q[
P9K5 Q ]VRYRYc 1220 RYc2 ‑ V929D7

5V\_ _bcQ\_bm XQ ]Q\l] ‑ dRVUYcm iYa_[do `dR\Y[d5 hc_ ݷc^l^V_ݷ [Y\_6
RQZc aQSV^ :999 RQZc5 Y XUVbm bcQ^UQacYXQc_al `_\dhY\Y _c _RjVbcSQ f_cm Y
`QbbYS^lZ5 ^_ SVbm]Q neeV[cYS^lZ _c`_aD `_`a_bcd T_S_ap5 `VaSlV `aY]Va6
^_ UVbpcm \Vc `dR\Y[Q nc_ ^_S_SSVUV^YV ^QhYbc_ YT^_aYa_SQ\Q7 1Sc_a ncYf

<A3_c5 [bcQcY5 Y Vjݷ _U^Q a_\m bcQ^UQac_SC _`aQSUlSQcm ]_aQ\m^lf da_U_S S Yf ]_6
aQ\m^_] da_UbcSV7
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AYb7 :7:<7 =VfQ^YhVb[YZ bhݷchY[

bca_[ S`VaSlV db\liQ\ `a_ ݷYRYRYcl]ݷ R\YWV [ [_^gd ^d\VSlfD ^QYR_\VV
[ad`^lV [_]`Q^YY5 dpXSY]lV [ UVpcV\m^_bcY bcQ^UQacYXQc_a_S5 ^Vf_cp ^Q6
hQ\Y `aY]V^pcm SlV_^ݷ VUY^Ygl5ݷ b^QRWQp Yf b^_b[Q]Y5 `aY]Va^_ S _[aVbc6
^_bcpf ;9:;6;9:< TT75 hc_Rl YXRVWQcm bdUVR^lf Yb[_S XQ SSVUV^YV `dR\Y[Y S
XQR\dWUV^YV `aY]V^V^YV] caQUYgY_^^lf VUY^Yg S [_S_^ݷ X^QhV^YYݷ 1[_c_6
a_V5 [Q[ ]l `_^Y]QV]5 ]V^miV5 hV] c_5 [ [_c_a_]d \oUY `aYSl[\Y27 BQ]_V
XQ^pc^_V5 hc_ UQWV S bcQ^V bcQ^UQacYXQc_a_S ^Vc `_\^_T_ b_T\QbYp `_ `_S_Ud
c_T_5 hc�_ WV cQ[_V [Y\_RQZc5 ]VTQRQZc Y TYTQRQZcD [_TUQ aVhm YUݷc _R _Rk6ݷ
]V _`VaQcYS^_Z `Q]pcY5 ncY VUY^Ygl `aQ[cYhVb[Y SbVTUQ `aY]V^pocbp S Yf
caQUYgY_^^_] X^QhV^YY 110245 102425 1024327

B`aQSVU\YS_bcY aQUY _c]VcY]5 hc_ d ݷSlf_^ݷ `aVeY[b_S Y]VVcbp _U^_
^Vb_]^V^^_V U_bc_Y^bcS_C dW cdc ‑ Vb\Y5 [_^Vh^_5 X^Qcm5 hc�_ nc_ S__RjV
cQ[_V ‑ ^Y[Q[_Z ^V_U^_X^Qh^_bcY ^Vc5 c_ Vbcm S ]YaV bdjVbcSdVc _hV^m ]^_T_
\oUVZ5 ^V X^QojYf5 hc_ cQ[_V 5ݷP9Kݷ ^_ SapU \Y ^QZUdcbp \oUY5 `_\QTQojYV5
hc_ nc_ 109 RQZc7

:7=7;7 =QiY^^_V `aVUbcQS\V^YV gV\lf hYbV\

? c_]5 hc_ [_]`mocVal Yb`_\mXdoc US_Yh^do bYbcV]d bhYb\V^Yp5 ]l dWV
T_S_aY\Y7 @aY nc_] [_]`mocVal5 RdUdhY aVQ\m^_ bdjVbcSdojY]Y cVf^YhV6
b[Y]Y dbca_ZbcSQ]Y5 ^Q[\QUlSQoc ^V[_c_alV _TaQ^YhV^Yp ^Q `aVUbcQS\V^YV
gV\lf hYbV\7 3 ]QcV]QcY[V ]^_WVbcS_ gV\lf hYbV\ RVb[_^Vh^_5 c_ Vbcm [Q[_6
S_ Rl ^Y Rl\_ hYb\_ 𝑁 5 SbVTUQ bdjVbcSdVc b\VUdojVV hYb\_ 𝑁+17 5\p nc_T_
Y [_\YhVbcS_ X^Q[_S S XQ`YbY hYb\Q5 [Q[do Rl bYbcV]d ]l ^Y Yb`_\mX_SQ\Y5
^V U_\W^_ ^Y[Q[ _TaQ^YhYSQcmbp ‑ ^_ S_c [Q[ aQX nc_ caVR_SQ^YV Yb`_\^Ycm
cVf^YhVb[Y ^VS_X]_W^_ 1UQWV hYbc_ cV_aVcYhVb[YC SVUm [_\YhVbcS_ Qc_]_S
S_ 3bV\V^^_Z ‑ S_ Sbp[_] b\dhQV5 S Vݷ hQbcY5 U_bcd`^_Z U\p ^QR\oUV^YZ Y
S__RjV U\p [Q[_T_ Rl c_ ^Y Rl\_ SXQY]_UVZbcSYp ‑ bhYcQVcbp [_^Vh^l]27

>Q `aQ[cY[V U\p [_]`mocVa^_T_ `aVUbcQS\V^Yp gV\_T_ hYb\Q SlUV\pVc6
bp ^V[_c_a_V eY[bYa_SQ^^_V [_\YhVbcS_ aQXapU_S 1RYc2D _Rlh^_ nc_ A RYc
1_U^Q phVZ[Q25 :? RYc 1USV phVZ[Y25 <; RYcQ 1hVclaV phVZ[Y2 Y\Y ?= RYcQ 1S_6
bV]m phVV[27 ?TaQ^YhV^YV aQXapU^_bcY `aYS_UYc [ `_pS\V^Yo _QYR_\miVT^ݷ
hYb\Q5ݷ Y nc_ [QbQVcbp ^V c_\m[_ US_Yh^_Z bYbcV]l7 @aVUbcQSmcV bVRV5 ^Q`aY6
]Va5 `a_bc_V bhݷc^_V dbca_ZbcS_5 Yb`_\mXdV]_V S n\V[caYhVb[Yf bhݷchY[Qf Y
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]VfQ^YhVb[Yf _U_]VcaQf bcQalf QSc_]_RY\VZC gV`_h[d a_\Y[_S5 ^Q [_c_alf
^Q^VbV^l gYeal Y [_c_alV ]_Tdc `a_[adhYSQcmbp5 Q `a_f_Up hVaVX c_h[dݷ
`VaV^_bQݷ 1b UVSpc[Y ^Q ^_\m25 `a_[adhYSQoc ^Q VUY^Ygd b\VUdojYZ a_\Y[7
5_`dbcY]5 cQ[_V dbca_ZbcS_ b_bc_Yc YX `pcY a_\Y[_S 1b]7 aYb7 :7:<27 B^QhQ\Q
]l SYUY] ^Q [ݷ^ hYb\_ Cݷm\_^ݷ 999997 @_ ]VaV `a_[adhYSQ^Yp `aQS_T_ a_\Y6
[Q hYb\_ RdUVc ]V^pcmbp5 ]l dSYUY] 9999:5 `_c_] 9999; Y cQ[ U_ 9999B7 6b\Y
cV`Vam `a_SVa^dcm bQ]lZ `aQSlZ a_\Y[ Vjݷ ^Q VUY^Yh[d5 ]l b^_SQ dSYUY] S
`aQS_Z `_XYgYY ^_\m5 ^_ `aY nc_] bQ]lZ `aQSlZ a_\Y[ XQgV`Yc bS_VT_ b_bVUQ
b\VSQ Y XQbcQSYc VT_ `a_SVa^dcmbp ^Q VUY^Yh[d5 cQ[ hc_ ]l dSYUY] 999:95 c_
Vbcm hYb\_ DݷUVbpcmݷ ]l ^QR\oUQ\Y `aY nc_] f_a_i_ YXSVbc^lZ b ]\QUiYf
[\Qbb_S `VaV^_bC UVSpcmݷ `\ob _UY^5 ^_\m `YiV]5 _UY^ S d]V7ݷ C_ WV bQ]_V
`a_YX_ZUݷc `aY `VaVf_UV _c hYb\Q 999:B [ hYb\d 999;9 Y cQ[ UQ\VV5 Q [_TUQ
]l U_ZUݷ] U_ hYb\Q 999BB Y `a_[adcY] `aQSlZ a_\Y[ Vjݷ ^Q VUY^Yh[d5 S XQ6
gV`\V^YV `_`QUdc dWV USQ VT_ b_bVUQ5 cQ[ hc_ ^Q VUY^Ygd S`VaݷU `a_[adcpcbp
baQXd caY a_\Y[Q5 Y ]l `_\dhY] hYb\_ Cݷ_bcݷ 99:997

CV`Vam `_^pc^_5 _c[dUQ RVaݷcbp cQ[_Z ]_^bca5 [Q[ QYR_\miVV^ݷ S_X]_W6
^_V hYb\_ݷC aQ^_ Y\Y `_XU^_ ^Qi bhݷchY[ U_bhYcQVc U_ BBBBB5 Y cV`Vam dSV\Y6
hYSQcm hYb\_ _[QWVcbp ^V[dUQD [_TUQ ]l S _hVaVU^_Z aQX `a_[adcY] `aQSlZ
a_\Y[ ^Q VUY^Ygd S`VaݷU5 _^ XQgV`Yc XQ b_R_Z SbV _bcQ\m^lV a_\Y[Y5 _^Y
SbV `VaVZUdc ^Q b\VUdojdo gYead5 Y ]l b^_SQ dSYUY] _U^Y ^d\Y7 6b\Y Rl
d ^Qb b\VSQ Rl\ Vjݷ _UY^ a_\Y[5 _^ Rl XQgV`Y\bp Y `_[QXQ\ VUY^Yh[d5 cQ[
hc_ aVXd\mcQc Rl Rl\ :99999 1hc_ b_SVaiV^^_ `aQSY\m^_25 ^_ d ^Qb SbVT_
`pcm a_\Y[_S5 iVbc_T_ ^Vc7 CQ[Qp bYcdQgYp ^QXlSQVcbp `VaV^_b S ^VbdjV6
bcSdojYZ aQXapU D ]l bcQ\[YSQ\Ybm b ^VZ `aY _RbdWUV^YY SlhYcQ^Yp ^Q
QaYe]_]VcaV @Qb[Q\p 1b]7 bca7 =@27 ;_TUQ ]l `YiV] hYb\Q ^Q Rd]QTV5 cQ[_T_
_Rlh^_ ^V `a_Ybf_UYcC SbVTUQ ]_W^_ U_`YbQcm Vjݷ _U^d gYead b\VSQ5 Q Vb\Y
^Q \YbcV ^V _bcQ\_bm ]VbcQ5 ]_W^_ SXpcm \Ybc `_R_\miV Y\Y `_U[\VYcm Vjݷ
_UY^ \Ybc [ Y]VojV]dbpD ^_ Vb\Y hYb\_ `aVUbcQS\V^_ b_bc_p^YV] ^V[_Z Tad`6
`l cVf^YhVb[Yf dbca_ZbcS5 RdUm c_ gV`_h[Q a_\Y[_S Y\Y ^QR_a caYTTVa_S S
_`VaQcYS^_Z `Q]pcY [_]`mocVaQ5 S_X]_W^_bcY `aYUV\Qcm [ hYb\d Vjݷ _U^d
gYead d ^Qb ^Vc7

@aY Yb`_\mX_SQ^YY US_Yh^_Z bYbcV]l bhYb\V^Yp `a_Ybf_UYc `aY]Va^_ c_
WV bQ]_V b c_Z aQX^YgVZ5 hc_ U\p XQ`YbY hYbV\ `aY]V^pVcbp SbVT_ USV gYeal7
5_`dbcY]5 ]l Yb`_\mXdV] U\p `_UbhݷcQ [Q[Yf6^YRdUm `aVU]Vc_S Y\Y b_Rl6
cYZ phVZ[d `Q]pcY5 [_c_aQp b_UVaWYc S_bV]m aQXapU_S7 B^QhQ\Q S phVZ[V
^_\mC 999999997 5_RQSYS VUY^Ygd5 `_\dhQV] US_Yh^_V `aVUbcQS\V^YV VUY^Y6
glC 9999999:7 5_RQS\pV] Vjݷ _U^d VUY^Ygd5 ]\QUiYZ 1bQ]lZ `aQSlZ2 aQXapU
dSV\YhYSQcm ^V[dUQ5 `_b[_\m[d d ^Qb c_\m[_ USV gYeal5 `_nc_]d _^ b^_SQ
bcQ^_SYcbp ^d\VSl]5 ^_ `aY nc_] `a_Ybf_UYc `VaV^_b5 cQ[ hc_ VUY^YgQ `_6
pS\pVcbp S_ Sc_a_] aQXapUVC 999999:9D nc_ US_Yh^_V `aVUbcQS\V^YV hYb\Q ;7
5Q\miV RdUVc 999999::5 99999:99 Y cQ[ UQ\VV7 3 [Q[_Z6c_ ]_]V^c S_ SbVf
Y]VojYfbp aQXapUQf _[QWdcbp VUY^Ygl5 `aYRQS\pcm UQ\miV RdUVc ^V[dUQC
::::::::D nc_ US_Yh^_V `aVUbcQS\V^YV hYb\Q ;>> 128−127 6b\Y cV`Vam `aYRQ6
SYcm Vjݷ VUY^Ygd5 S]Vbc_ hYb\Q ;>? ]l `_\dhY] SbVݷ ^d\Y5ݷ c_ Vbcm `a_bc_
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^_\mD `a_YX_iݷ\ dWV X^Q[_]lZ ^Q] `VaV^_b S ^VbdjVbcSdojYZ aQXapU7 3_6
_RjV `aY Yb`_\mX_SQ^YY U\p `aVUbcQS\V^Yp gV\lf `_\_WYcV\m^lf
hYbV\ `_XYgY_^^_Z ^Vb]ViQ^^_Z bYbcV]l bhYb\V^Yp `_ _b^_SQ^Yo
𝑁 Y _TaQ^YhV^YY [_\YhVbcSQ aQXapU_S hYb\_] 𝑘 ]Q[bY]Q\m^_V hYb6
\_5 [_c_a_V ]l ]_WV] `aVUbcQSYcm5 b_bcQS\pVc 𝑁𝑘 − 1D cQ[5 S ^QiV]
`aY]VaV b_ bhݷchY[_] Rl\_ `pcm aQXapU_S UVbpcYh^_Z bYbcV]l5 Y ]Q[bY]Q\m6
^l] hYb\_] _[QXQ\_bm 99999 = 105 − 15 Q S `aY]VaV b S_bm]YRYc^_Z phVZ[_Z
bYbcV]Q Yb`_\mX_SQ\Qbm US_Yh^Qp5 aQXapU_S Rl\_ S_bV]m5 cQ[ hc_ ]Q[bY]Q\m6
^l] hYb\_] _[QXQ\_bm 28 − 1 = 2557

>V[_c_alV pXl[Y `a_TaQ]]Ya_SQ^Yp Slb_[_T_ da_S^p `_XS_\poc _`VaYa_SQcm
b[_\m dT_U^_ R_\miY]Y gV\l]Y hYb\Q]Y5 \Yim Rl fSQcY\_ `Q]pcY5 ^_ ]l `_[Q ^V
RdUV] aQbb]QcaYSQcm cQ[YV Y^bcad]V^clC ^Q] SQW^_ `_^pcm5 [Q[ aQR_cQVc [_]`mocVa5
c_TUQ [Q[ pXl[Y Slb_[_T_ da_S^p _c ^Qb dbca_ZbcS_ [_]`mocVaQ bcQaQocbp `_ S_X]_W6
^_bcY b[alcm7 ?c]VcY] c_\m[_5 hc_ cQ[Qp S_X]_W^_bcm5 ^QXlSQV]Qp _Rlh^_ U\Y^^_Z
QaYe]VcY[_Z5 XQ]Vc^_ b^YWQVc b[_a_bcm Sl`_\^V^Yp gV\_hYb\V^^lf aQbhݷc_S7 PXl[Y
`a_TaQ]]Ya_SQ^Yp5 `_UUVaWYSQojYV U\Y^^do QaYe]VcY[d5 SbcaVcpcbp ^Q] S `_b\VU6
^V] c_]V [^YTY7

=l dWV _c]VhQ\Y5 hc_ _U^Q phVZ[Q _Rlh^_ b_bc_Yc YX S_bm]Y aQXapU_S
Y ]_WVc faQ^Ycm hYb\_ _c 9 U_ ;>>5 Vb\Y WV caVRdVcbp aQR_cQcm b hYb\Q]Y
YX R�_\miVT_ UYQ`QX_^Q5 Yb`_\mXdoc ^Vb[_\m[_ YUdjYf `_UapU phVV[ `Q]pcY5
Y XUVbm b_SVaiV^^_ ^V_WYUQ^^_ S_X^Y[QVc S_`a_b5 S [Q[_] `_apU[V aQb`_6
\QTQcm hQbcY `aVUbcQS\V^Yp _U^_T_ hYb\Q S b_bVU^Yf phVZ[Qf `Q]pcY7 >Q
aQX^lf ]QiY^Qf Yb`_\mXdoc USQ aQX^lf `_Uf_UQ [ `_apU[d b\VU_SQ^Yp RQZ6
c_S7 ?UY^ `_Uf_U5 ^QXlSQV]lZ <9DD<565>491>5 `aVU`_\QTQVc5 hc_ `VaSl] YUݷc
bQ]lZ ]\QUiYZ RQZc hYb\Q5 UQ\VV RYcl aQb`_\QTQocbp S `_apU[V S_XaQb6
cQ^Yp5 bQ]lZ bcQaiYZ RQZc bc_Yc `_b\VU^Y]7 3c_a_Z `_Uf_U5 [_c_alZ ^Q6
XlSQoc 29765>491>5 `ap]_ `a_cYS_`_\_WV^C b^QhQ\Q YUݷc bcQaiYZ RQZc hYb6
\Q5 Q ]\QUiYZ aQb`_\QTQVcbp S `Q]pcY `_b\VU^Y]7 >Q`aY]Va5 hYb\_ @>99 S
iVbc^QUgQcVaYh^_Z bYbcV]V XQ`YblSQVcbp [Q[ :M=L167 6b\Y `aVUbcQSYcm VT_
S SYUV <;6RYc^_T_ 1=6RQZc^_T_2 gV\_T_ ^Q [_]`mocVaV5 Yb`_\mXdojV] `_Uf_U
29765>491>5 c_ _R\Qbcm `Q]pcY U\Y^_Z S hVclaV phVZ[Y5 faQ^pjQp nc_ hYb\_5
_[QWVcbp XQ`_\^V^Q cQ[C `VaSlV USQ RQZcQ 1b ^QY]V^miY]Y QUaVbQ]Y2 `_6
\dhQc X^QhV^YV 995 b\VUdojYZ 1caVcYZ2 RdUVc dbcQ^_S\V^ S X^QhV^YV :M5 Y
`_b\VU^YZ5 hVcSݷaclZ ‑ S X^QhV^YV =LC 99 99 :M =L7 6b\Y c_ WV bQ]_V hYb\_
XQ`YbQcm S `Q]pcm [_]`mocVaQ5 Yb`_\mXdojVT_ `_Uf_U <9DD<565>491>5 c_ X^QhV6
^Yp _cUV\m^lf RQZc_S S b__cSVcbcSdojVZ _R\QbcY `Q]pcY _[QWdcbp YUdjY6
]Y S `a_cYS_`_\_W^_] `_apU[VC =L :M 99 997 2_\miY^bcS_ [_]`mocVa_S5 Yb6
`_\mXdV]lf S ^QiY U^Y5 Yb`_\mXdoc `_apU_[ 5ݷ<9DD<565>491>ݷ c_ Vbcm faQ^pc
]\QUiYZ RQZc `VaSl]5 f_cp ]QiY^l ݷ<491<29765ݷ c_WV Y^_TUQ SbcaVhQocbp7

ݷCVa]Y^lݷ 29765>491>C Y <9DD<565>491>C SSVUV^l 5W_^QcQ^_] BSYec_] S [^YTV d6@ݷ
cViVbcSYp 4d\\YSVaQݷ U\p _R_X^QhV^Yp ^V`aY]YaY]lf bc_a_^^Y[_S aQXRYSQ^Yp pYg
b__cSVcbcSV^^_ b cd`_T_ [_^gQ Y b _bca_T_7 >Q adbb[YZ pXl[ ncY ^QXSQ^Yp _Rlh^_ `VaV6
S_UY\Ybm [Q[ ݷcd`_[_^Vh^Y[Yݷ Y 7ݷbca_[_^Vh^Y[Y_ݷ 1aTd]V^cl S `_\mXd c_Z Y\Y Y^_Z
QafYcV[cdal UVZbcSYcV\m^_ hQbc_ ^Q`_]Y^Qoc bSpjV^^do S_Z^d _bca_[_^Vh^Y[_S b cd6
`_[_^Vh^Y[Q]Y7
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@_b]_caY] cV`Vam5 [Q[ Rlcm5 Vb\Y ^dW^_ aQR_cQcm ^V c_\m[_ b `_\_WY6
cV\m^l]Y hYb\Q]Y7 Pb^_5 hc_ caVRdVcbp [Q[_Z6c_ UadT_Z b`_b_R Y^cVa`aVcQ6
gYY [_]RY^QgYZ US_Yh^lf aQXapU_S5 cQ[_Z5 hc_Rl [Q[YV6c_ YX [_]RY^QgYZ
bhYcQ\Ybm `aVUbcQS\pojY]Y _caYgQcV\m^_V hYb\_7 2dUV] S cQ[Yf b\dhQpf
T_S_aYcm5 hc_ phVZ[Q Y\Y _R\Qbcm `Q]pcY faQ^Yc X^Q[_S_V gV\_V hYb\_5 S _c6
\YhYV _c `aVUlUdjVT_ b\dhQp5 [_TUQ T_S_apc _ RVXX^Q[_S_] gV\_] hYb\V7

>Q XQaV SlhYb\YcV\m^_Z cVf^Y[Y U\p `aVUbcQS\V^Yp _caYgQcV\m^lf gV6
\lf hYbV\ `lcQ\Ybm Yb`_\mX_SQcm aQX^lV `_Uf_Ul5 ^Q`aY]Va5 faQ^Ycm X^Q[
hYb\Q [Q[ _cUV\m^lZ aQXapU7 ?[QXQ\_bm5 _U^Q[_5 hc_ `aY nc_] ^VdU_R^_ aVQ6
\YX_SlSQcm UQWV bQ]lV `a_bclV _`VaQgYY ‑ b\_WV^YV Y SlhYcQ^YV5 `_c_]d
hc_ `aYf_UYcbp dhYclSQcm X^Q[_SlZ RYc _R_Yf b\QTQV]lf7 B_XUQcV\Y [_]6
`mocVa_S U_bcQc_h^_ Rlbca_ `aYi\Y [ Yb`_\mX_SQ^Yo cQ[ ^QXlSQV]_T_ U_6
`_\^YcV\m^_T_ [_UQ 1Q^T\7 DG?’C 3?=@<5=5>D5 c7 V7 US_Yh^_Vݷ U_`_\^V^YV27ݷ

Hc_Rl `_^pcm5 [Q[ dbca_V^ U_`_\^YcV\m^lZ [_U5 SVa^ݷ]bp [ ^QiV]d `aY6
]Vad b ]VfQ^YhVb[Y] bhݷchY[_]7 3 R_\miY^bcSV b\dhQVS cQ[YV a_\Y[_SlV
gV`_h[Y d]Voc [adcYcmbp [Q[ S`VaݷU5 cQ[ Y ^QXQU5 Y Vb\Y `a_[adc[Q S`VaݷU
UQSQ\Q ^Q] `aYRQS\V^YV VUY^Ygl5 c_ `a_[adc[Q ^QXQU RdUVc Sl`_\^pcm Sl6
hYcQ^YV VUY^Ygl7 @dbcm cV`Vam d ^Qb SbV a_\Y[Y SlbcQS\V^l ^Q ^_\m Y ]l
_c[adhYSQV] bhݷchY[ ^QXQU7 AVXd\mcQc_] nc_T_ RdUVc BBBBBD _^_ Y `_^pc^_5
SVUm [_TUQ ]l [ BBBBB `aYRQSY\Y VUY^Ygd5 c_ `_\dhY\_bm 999995 Q cV`Vam
]l `a_UV\Q\Y _RaQc^do _`VaQgYo7 4_S_apc5 hc_ d ^Qb `a_YX_iV\ XQݷ] YX
^VbdjVbcSdojVT_ aQXapUQ C [Q[ Y S b\dhQV b `VaV^_b_] S ^VbdjVbcSdojYZ
aQXapU5 Vb\Y Rl d ^Qb Rl\ Vjݷ _UY^ a_\Y[5 Sbݷ Rl Rl\_ `aQSY\m^_ 1^Q`aY6
]Va5 100000 − 1 = 9999925 ^_ VT_ ^Vc7 C_ WV bQ]_V `a_Ybf_UYc Y S US_Yh^_Z
bYbcV]VC Vb\Y S_ SbVf aQXapUQf phVZ[Y Rl\Y ^d\Y 1999999992 Y ]l Slh\Y VUY6
^Ygd5 `_\dhY] SbV VUY^YglC ::::::::D Vb\Y cV`Vam b^_SQ `aYRQSYcm VUY^Ygd5
]l b^_SQ `_\dhY] ^d\Y S_ SbVf aQXapUQf7 Nc_ \_TYh^_ `aYS_UYc ^Qb [ YUVV
Yb`_\mX_SQcm S [QhVbcSV `aVUbcQS\V^Yp hYb\Q 6: VUY^Ygl S_ SbVf
aQXapUQf US_Yh^_T_ hYb\Q5 b[_\m[_ Rl ^Y Rl\_ d ^Qb cQ[Yf aQXapU_S7
CQ[5 Vb\Y ]l aQR_cQV] b S_bm]YaQXapU^l]Y hYb\Q]Y5 :::::::: d ^Qb cV`Vam
_X^QhQVc 6:5 Q ^V ;>>D Vb\Y ]l aQR_cQV] b iVbc^QUgQcYaQXapU^l]Y hYb\Q]Y5
:::::::::::::::: cV`Vam RdUVc _R_X^QhQcm5 _`pcm6cQ[Y5 6:5 Q ^V ?>><>5 Y c7 U7

@a_U_\WQp _`VaQgYo `_ SlhYcQ^Yo VUY^Ygl ^QU S_bm]YaQXapU^_Z phVZ6
[_Z5 ]l `aYUݷ] [ XQ[\ohV^Yo5 hc_ U\p `aVUbcQS\V^Yp hYb\Q 6; ^dW^_ Yb6
`_\mX_SQcm :::::::9 1aQ^miV nc_ Rl\_ hYb\_ ;>=25 U\p `aVUbcQS\V^Yp 6< ‑
::::::9: 1aQ^miV nc_ Rl\_ ;><2 Y cQ[ UQ\VV7 9^QhV T_S_ap5 ]l S_\o^cQ6
aYbcb[Y _RkpSY\Y hQbcm [_]RY^QgYZ US_Yh^lf aQXapU_S `aVUbcQS\pojY]Y
_caYgQcV\m^lV hYb\Q S]Vbc_ `_\_WYcV\m^lf5 `aYhݷ] SbVTUQ ^_S_V 1_caYgQ6
cV\m^_V2 X^QhV^YV [_]RY^QgYY aQXapU_S `_\dhQVcbp YX bcQa_T_ 1`_\_WYcV\m6
^_T_2 `dcݷ] SlhYcQ^Yp YX ^VT_ hYb\Q ;>?C 255 − 256 = −15 254 − 256 = −2
Y c7 U7 1hYb\_ ;>? `aVUbcQS\pVc b_R_Z 285 Q ^QiY aQbbdWUV^Yp SVa^l c_\m[_
U\p hQbc^_T_ b\dhQp b S_bm]YaQXapU^l]Y hYb\Q]YD S _RjV] b\dhQV YX bcQa_6
T_ X^QhV^Yp ^dW^_ SlhYcQcm hYb\_ 2𝑛5 TUV 𝑛 ‑ Yb`_\mXdV]Qp aQXapU^_bcm27
?bcQݷcbp S_`a_b5 S [Q[_Z ]_]V^c _bcQ^_SYcmbp5 c_ Vbcm `VaVbcQcm bhYcQcm
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hYb\Q _caYgQcV\m^l]YD Y^QhV5 dS\ݷ[iYbm5 ]l ]_WV] U_ZcY U_ 9999999: Y
XQpSYcm5 hc_ nc_ S_SbV ^V :5 Q 6;>>7 @aY^pc_ b\VUdojVV b_T\QiV^YVC Vb\Y ^Q6
R_a US_Yh^lf aQXapU_S aQbb]QcaYSQVcbp [Q[ `aVUbcQS\V^YV X^Q[_6
S_T_ hYb\Q5 c_ _caYgQcV\m^l]Y bhYcQocbp [_]RY^QgYY5 bcQaiYZ
RYc [_c_alf aQSV^ :5 Q _bcQ\m^lV [_]RY^QgYY bhYcQocbp ^V_caYgQcV\m^l6
]Y7 @_\dhQVcbp5 hc_ ^QYR_\miVV `_ ]_Ud\o _caYgQcV\m^_V hYb\_ RdUVc `aVU6
bcQS\V^_ _U^_Z VUY^YgVZ S bcQaiV] aQXapUV Y ^d\p]Y S_ SbVf _bcQ\m^lfD S
S_bm]YRYc^_] b\dhQV nc_ :99999995 6:;A7 6b\Y YX nc_T_ hYb\Q SlhVbcm VUY^Y6
gd5 `_\dhYcbp 9:::::::D ncQ [_]RY^QgYp 1bcQaiYZ ^_\m5 _bcQ\m^lV VUY^Ygl2
bhYcQVcbp `aVUbcQS\V^YV] ^QYR_\miVT_ X^Q[_S_T_ hYb\Q Y U\p S_bm]YRYc^_T_
b\dhQp `aVUbcQS\pVc5 [Q[ ^Vb\_W^_ SYUVcm5 hYb\_ :;@7 ;Q[ Sl dWV U_TQUQ6
\Ybm5 `aYRQS\V^YV VUY^Ygl [ nc_]d hYb\d b^_SQ UQbc ^QYR_\miVV `_ ]_Ud\o
_caYgQcV\m^_V7 8UVbm ]l ^QR\oUQV] USQ `a_bcVZiYf b\dhQp `VaV`_\^V^Yp
1Q^T\7 ?F5Bfl?G27

A_\m `VaV`_\^V^Yp S X^Q[_S_Z gV\_hYb\V^^_Z QaYe]VcY[V Q^Q\_TYh^Q a_6
\Y `VaV^_bQ S ^VbdjVbcSdojYZ aQXapU Y XQZ]d YX ^VT_ S QaYe]VcY[V RVXX^Q6
[_S_ZC Y c_5 Y UadT_V ‑ aVXd\mcQc ^VfSQc[Y aQXapU^_bcY U\p `aVUbcQS\V^Yp
aVXd\mcQcQ _`VaQgYY 1b\_WV^Yp Y\Y SlhYcQ^Yp27 3 _RjV] b\dhQV `aY `V6
aV`_\^V^YY bd]]Q USdf `_\_WYcV\m^lf hYbV\ `_\dhQVcbp ݷcaYgQcV\m^_Z_ݷ
Y\Y5 ^Q_R_a_c5 bd]]Q _caYgQcV\m^lf _[QXlSQVcbp 7ݷWYcV\m^_Z_\_`ݷ 6b\Y ^V
`aY^pcm b`VgYQ\m^lf ]Va5 cQ[_Z ݷaVXd\mcQcݷ UQ\miV Yb`_\mX_SQcm ^V\mXp5
^_ Vb\Y c_h^_ X^Qcm5 hc_ `aY b\_WV^YY Y\Y SlhYcQ^YY `a_YX_i\_ `VaV`_\6
^V^YV 1Q `a_gVbb_a `_XS_\pVc nc_ dX^Qcm25 S UVZbcSYcV\m^_bcY _[QXlSQVcbp5
hc_ `aQSY\m^lZ aVXd\mcQc YXSVbcV^5 `a_bc_ _^ ^V `_]VjQVcbp S Y]Vojdo6
bp aQXapU^_bcm7 =_W^_ S_b`_\mX_SQcmbp faQ^Y\YjV] R�_\miVZ aQXapU^_bcY
Y `_\dhYcm ^dW^_V 1`aQSY\m^_V12 X^QhV^YV7

@VaV`_\^V^YV eY[bYadVcbp `aY `VaVf_UV hVaVX TaQ^Ygd ]VWUd [_]RY^Q6
gYp]Y 9::777:: Y :99777997 9]V^^_ cQ[_V5 Q ^V [Q[_V6\YR_ UadT_V aQb`_\_WV6
^YV TaQ^Ygl `VaV`_\^V^Yp UQݷc USV `aYpc^lV S_X]_W^_bcY7 3_6`VaSlf5 X^Q[
hYb\Q ]_W^_ _`aVUV\Ycm5 SXpS _c ^VT_ SbVT_ _UY^ 1bcQaiYZ2 RYc7 3_6Sc_alf5
_[QXlSQVcbp _hV^m `a_bc_Z _`VaQgYp b]V^l X^Q[Q hYb\Q7 Hc_Rl b]V^Ycm
X^Q[ hYb\Q ^Q `a_cYS_`_\_W^lZ `aY Yb`_\mX_SQ^YY U_`_\^YcV\m6
^_T_ [_UQ5 U_bcQc_h^_ b]V^Ycm X^QhV^Yp S_ SbVf aQXapUQf ^Q `a_6
cYS_`_\_W^lV5 Q [ `_\dhV^^_]d X^QhV^Yo `aYRQSYcm VUY^Ygd7 >Q6
`aY]Va5 hYb\_ > `aVUbcQS\pVcbp b\VUdojY] S_bm]YRYc^l] X^Q[_Sl] gV\l]C
99999:9:7 Hc_Rl `_\dhYcm `aVUbcQS\V^YV hYb\Q 6>5 ]l b^QhQ\Q Y^SVacYad6
V] SbV aQXapUl5 `_\dhQV] :::::9:9D cV`Vam `aYRQS\pV] VUY^Ygd Y `_\dhQV]
:::::9::5 nc_ Y Vbcm `aVUbcQS\V^YV hYb\Q 6>7 5\p ^QT\pU^_bcY `a_UV\QV]
b]V^d X^Q[Q Vjݷ aQXC Y^SVacYadV] SbV RYcl S `aVUbcQS\V^YY hYb\Q 6>5 `_\d6
hQV] 99999:995 `aYRQS\pV] VUY^Ygd5 `_\dhQV] 99999:9:5 c_ Vbcm b^_SQ hYb\_
>5 hc_ Y caVR_SQ\_bm7 ;Q[ ^Vb\_W^_ dRVUYcmbp5 U\p `aVUbcQS\V^Yp ^d\p _`V6
aQgYp b]V^l X^Q[Q Y^SQaYQ^c^Q5 c_ Vbcm _^ _bcQݷcbp ^d\ݷ]C 99999999 𝑖𝑛𝑣.−−→
:::::::: +1−−→ 999999997
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CQ[Qp WV bYcdQgYp ^Vb[_\m[_ ^V_WYUQ^^_ S_X^Y[QVc U\p hYb\Q 6:;A
1S S_bm]YRYc^_] b\dhQV2 Y\Y5 T_S_ap S__RjV5 U\p ]Q[bY]Q\m^_T_ `_ ]_Ud6
\o _caYgQcV\m^_T_ hYb\Q XQUQ^^_Z aQXapU^_bcYC :9999999 𝑖𝑛𝑣.−−→ 9::::::: +1−−→
:99999997 Nc_ _Rdb\_S\V^_ _cbdcbcSYV] S UQ^^_Z aQXapU^_bcY `_\_WYcV\m6
^_T_ hYb\Q b cQ[Y] WV ]_Ud\V]5 c_ Vbcm `aY `aY]V^V^YY _`VaQgYY XQ]V^l
X^Q[Q [ [_]RY^QgYY :9977799 `a_Ybf_UYc `VaV`_\^V^YV7

6b\Y _caYgQcV\m^lV hYb\Q `aVUbcQS\pcm S U_`_\^YcV\m^_] [_UV5 b\_WV6
^YV Y SlhYcQ^YV aVQ\YXdVcbp ^Q Q``QaQc^_] da_S^V QRb_\oc^_ _UY^Q[_S_ S^V
XQSYbY]_bcY _c X^Q[_S b\QTQV]lf Y UQWV _c bQ]_T_ eQ[cQ Yf CݷX^Q[_S_bcYݷ
]l ]_WV] `_6`aVW^V]d aQbb]QcaYSQcm SbV S_X]_W^lV RYc_SlV [_]RY^QgYY
[Q[ `aVUbcQS\V^YV ^V_caYgQcV\m^lf hYbV\ 1c_ Vbcm SVa^dcmbp [ RVXX^Q[_S_Z
QaYe]VcY[V25 Y bfV]QcYhVb[Y b\_WV^YV Y SlhYcQ^YV _c nc_T_ ^V YX]V^pcbp7
2\QT_UQap nc_]d _c`QUQVc ^QU_R^_bcm S _cUV\m^_] n\V[ca_^^_] dbca_ZbcSV
U\p SlhYcQ^YpC _`VaQgYp SlhYcQ^Yp ]_WVc Rlcm aVQ\YX_SQ^Q [Q[ _`VaQgYp
`aYRQS\V^Yp hYb\Q5 [_c_a_]d b^QhQ\Q b]V^Y\Y X^Q[5 `aYhݷ] nc_5 [Q[ ^Y `Q6
aQU_[bQ\m^_5 aQR_cQVc Y U\p RVXX^Q[_Slf hYbV\7

5V\_ S c_]5 hc_ R\QT_UQap `VaV^_bQ] S ^VbdjVbcSdojYZ aQXapU Y XQZ]Q]
YX ^VT_ SlhYcQ^YV hYb\Q YX UadT_T_ hYb\Q ]_W^_ Sl`_\^Ycm [Q[ b\_WV6
^YV d]V^miQV]_T_ b ^V[Y] UadTY] hYb\_]5 [_c_a_V bQ]_ `_ bVRV _hV^m \VT[_
SlhYb\YcmD nc_ hYb\_ [Q[ aQX Y Vbcm U_`_\^YcV\m^lZ [_U Ybf_U^_T_ SlhY6
cQV]_T_7 @aY nc_] b\_WV^YV ]_W^_ Sl`_\^pcm cQ[5 [Q[ Vb\Y Rl hYb\Q Rl\Y
RVXX^Q[_Sl]Y7 @dbcm ^Q]5 [ `aY]Vad5 ^dW^_ SlhYb\Ycm aQX^_bcm 75− 19 ^Q
S_bm]YRYc^lf hYb\Qf7 5S_Yh^_V `aVUbcQS\V^YV hYb\Q @> ‑ 9:99:9::5 hYb\Q
:B ‑ 999:99::D Y^SVacYa_SQS VT_ Y `aYRQSYS VUY^Ygd5 `_\dhQV] :::9::9: ‑
`aVUbcQS\V^YV hYb\Q 6:B7 CV`Vam b\_WY] ݷ[_]bc_\RYݷ 9:99:9:: Y :::9::9:5 S
aVXd\mcQcV `_\dhYcbp US_Yh^_V hYb\_ :99:::99925 [_c_a_V Y]VVc UVSpcm aQX6
apU_S7 >_ d ^Qb SbVT_ S_bV]m aQXapU_S5 `_nc_]d bcQaiYZ aQXapU `aY b\_WV6
^YY _[QWVcbp `a_bc_ _cRa_iV^5 Y ]l `_\dhY] [_]RY^QgYo 99:::9995 [_c_aQp
`aVUbcQS\pVc b_R_Z US_Yh^_V `aVUbcQS\V^YV hYb\Q >?7

1aYe]VcYhVb[Qp _b^_SQ XUVbm U_S_\m^_ `a_bcQ7 BUV\Qcm `_RYc_Sdo Y^6
SVabYo S_bm]YaQXapU^_T_ hYb\Q ‑ nc_ c_ WV bQ]_V5 [Q[ SlhVbcm nc_ hYb\_
YX ::::::::2 = 25510D `_b[_\m[d ]l Vjݷ `aYRQS\pV] VUY^Ygd5 c_ `_\dhQVcbp5
hc_ `aY b]V^V X^Q[Q hYb\Q ]l XQ]V^pV] hYb\_ 𝑥 1Vb\Y aQbb]QcaYSQcm VT_ [Q[
RVXX^Q[_S_V2 ^Q 256−𝑥7 3]Vbc_ SlhYcQ^Yp 𝑦−𝑥 ]l5 `_\dhQVcbp5 Sl`_\^pV]
b\_WV^YV 𝑦 + (256 − 𝑥)5 ^_ `aY nc_] d ^Qb `a_Ybf_UYc `VaV^_b S ^VbdjV6
bcSdojYZ aQXapU5 ^Q [_c_a_] ]l cVapV] 256D Yc_T_SlZ aVXd\mcQc b_bcQS\pVc
𝑦 + (256− 𝑥)− 256 = 𝑦 − 𝑥7 Nc_c neeV[c ]l dWV _RbdWUQ\Y 1b]7 bca7 =@27

:7=7<7 HYb\Q b `\QSQojVZ c_h[_Z

5Q\V[_ ^V \oRlV SlhYb\V^Yp ]_W^_ Sl`_\^Ycm S gV\lf hYb\QfD c_h6
^VV5 Sl`_\^Ycm ^Q bQ]_] UV\V ]_W^_ \oRlV<B5 `a_bc_ nc_ RdUVc ^V b\Yi[_]

<B3 bQ]_] UV\V5 b `_]_jmo gV\lf hYbV\ _hVSYU^l] _RaQX_] ]_W^_ `aVUbcQS\pcm hYb\Q
aQgY_^Q\m^lV 1S SYUV Ua_RY hYb\YcV\m8X^Q]V^QcV\m25 \YR_ S_b`_\mX_SQcmbp [_^gV`gYVZ
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dU_R^_7 @_nc_]d ^QapUd b gV\l]Y hYb\Q]Y5 `aVUbcQS\V^YV [_c_alf _`YbQ^_
S `aVUlUdjV] `QaQTaQeV5 [_]`mocVal cQ[WV d]Voc _RaQRQclSQcm Ua_R^lV
hYb\Q5 ^QXlSQV]lV hYb\Q]Y b `\QSQojVZ c_h[_Z 7 CQ[YV hYb\Q `aVU6
`_\QTQoc _cUV\m^_V faQ^V^YV ]Q^cYbbl 𝑀 1US_Yh^_Z Ua_RY YX Y^cVaSQ\Q
1 6 𝑀 < 22 Y ]QiY^^_T_ `_apU[Q 𝑃 ‑ gV\_T_ hYb\Q5 _X^QhQojVT_ bcV`V^m
US_Z[Y5 ^Q [_c_ado b\VUdVc d]^_WYcm ]Q^cYbbd7 ?cUV\m^lZ RYc 𝑠 SlUV\pVc6
bp `_U X^Q[ hYb\QC Vb\Y _^ aQSV^ 1 ‑ hYb\_ bhYcQVcbp _caYgQcV\m^l]5 Y^QhV
`_\_WYcV\m^l]7 9c_T_S_V hYb\_ bhYcQVcbp aQS^l] 𝑁 = (−1)𝑠𝑀2𝑃 7 >QR_a
hQbc^lf b_T\QiV^YZ _ e_a]QcV hYbV\ b `\QSQojVZ c_h[_Z5 YXSVbc^lZ [Q[
bcQ^UQac RNNN6@>=5 S ^Qbc_pjVV SaV]p Yb`_\mXdVcbp `aQ[cYhVb[Y SbV]Y `a_6
gVbb_aQ]Y5 b`_b_R^l]Y aQR_cQcm b Ua_R^l]Y hYb\Q]Y5 ^Vb]_cap ^Q c_5 hc_
bQ] nc_c bcQ^UQac pS\pVc b_R_Z `aY]Va ^QTa_]_WUV^Yp [aQZ^V ^VdUQh^lf
cVf^YhVb[Yf aViV^YZ7

@_b[_\m[d gV\Qp hQbcm ]Q^cYbbl SbVTUQ aQS^Q 15 Vݷ ]_W^_ ^V faQ^Ycm5 cQ[
hc_ SbV Y]VojYVbp aQXapUl Yb`_\mXdocbp U\p faQ^V^Yp gYea Ua_R^_Z hQ6
bcY 1YX nc_T_ `aQSY\Q Vbcm Yb[\ohV^Yp5 ^_ ]l `_[Q ^V RdUV] Yf _RbdWUQcm27
5\p faQ^V^Yp ]QiY^^_T_ `_apU[Q S aQX^_V SaV]p `aY]V^p\Ybm aQX^lV b`_b_6
Rl ‑ X^Q[_S_V gV\_V b Yb`_\mX_SQ^YV] U_`_\^YcV\m^_T_ [_UQ5 _cUV\m^lZ RYc
U\p X^Q[Q `_apU[Q Y c7 `7D RNNN6@>= `aVU`_\QTQVc faQ^V^YV ]QiY^^_T_ `_apU6
[Q S SYUV b]Vjݷ^^_T_ RVXX^Q[_S_T_ gV\_T_ hYb\QC b__cSVcbcSdojYV aQXapUl
aQbb]QcaYSQocbp [Q[ gV\_V hYb\_ RVX X^Q[Q5 YX [_c_a_T_ U\p `_\dhV^Yp ]Q6
iY^^_T_ `_apU[Q SlhYcQoc ^V[_c_ado [_^bcQ^cd5 ^QXlSQV]do b]VjV^YV]
]QiY^^_T_ `_apU[Q 7 ;_^[aVc^_V [_\YhVbcS_ RYc_S5 _cSVUݷ^^lf `_U `_ap6
U_[ Y ]Q^cYbbd5 XQSYbYc _c aQX]VaQ SbVT_ hYb\QD ^Q`aY]Va5 S S_bm]YRQZc^_]
hYb\V b `\QSQojVZ c_h[_Z `VaSlZ RYc 1[Q[ Y S \oR_] UadT_]2 faQ^Yc X^Q[5
b\VUdojYV :: RYc ‑ `_apU_[ 1b]VjV^YV `_apU[Q S nc_] b\dhQV b_bcQS\pVc
:9;<25 Y >; RYcQ _bcQݷcbp U\p ]Q^cYbbl7

Pb^_5 hc_ UQWV bQ]lV `a_bclV QaYe]VcYhVb[YV UVZbcSYp ^QU hYb\Q]Y b
`\QSQojVZ c_h[_Z `a_YXS_Upcbp T_aQXU_ b\_W^VV5 hV] ^QU gV\l]Y7 >Q`aY6
]Va5 hc_Rl b\_WYcm Y\Y SlhVbcm USQ cQ[Yf hYb\Q5 ^dW^_ b^QhQ\Q `aYSVbcY
Yf [ _U^_]d `_apU[d D U\p nc_T_ ]Q^cYbbd hYb\Q5 ]QiY^^lZ `_apU_[ [_c_a_6
T_ ]V^miV5 hV] d UadT_T_5 bUSYTQoc S`aQS_ ^Q ^dW^_V [_\YhVbcS_ `_XYgYZ7
5Q\miV `a_YXS_UYcbp b_RbcSV^^_ b\_WV^YV Y\Y SlhYcQ^YV5 Q XQcV]5 Vb\Y aV6
Xd\mcQc _[QXQ\bp ]V^miV VUY^Ygl Y\Y R_\miV \YR_ aQSV^ ;5 VT_ `_USVaTQoc
^_a]Q\YXQgYY5 c_ Vbcm YX]V^poc `_apU_[ Y _U^_SaV]V^^_ bUSYTQoc ]Q^cYbbd
cQ[5 hc_Rl X^QhV^YV hYb\Q ^V YX]V^Y\_bm5 ^_ `aY nc_] ]Q^cYbbQ b^_SQ bcQ\Q
dU_S\VcS_apcm db\_SYo 1 6 𝑀 < 27 1^Q\_TYh^Qp ^_a]Q\YXQgYp `a_YXS_UYcbp
`aY `VaV]^_WV^YY Y UV\V^YY hYbV\7

@aY bUSYTV S`aQS_ ]\QUiYV RYcl ]Q^cYbbl5 [_c_al] ^V ^Qi\_bm ]VbcQ
S _cSVUݷ^^lf aQXapUQf5 `a_bc_ cVapocbp7 3_X^Y[QojQp `aY nc_] aQX^YgQ
]VWUd `_\dhYSiY]bp aVXd\mcQc_] Y cV]5 hc_ U_\W^_ Rl\_ Rl `_\dhYcmbp5
Vb\Y Rl ^YhVT_ ^V _cRaQblSQ\_bm5 ^QXlSQVcbp _iYR[_Z _[adT\V^Yp 7 3__R6

cQ[ ^QXlSQV]lf hYbV\ b eY[bYa_SQ^^_Z c_h[_Z5 [_TUQ bhYcQVcbp5 hc_ gV\_V hYb\_ `aVU6
bcQS\pVc ^V VUY^Ygl5 Q5 b[QWV]5 bc_clbph^lV U_\Y _RaQRQclSQV]_Z SV\YhY^l7
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jV T_S_ap5 _iYR[Q _[adT\V^Yp `aY UVZbcSYpf b US_Yh^l]Y 1[Q[5 S`a_hV]5 Y
b UVbpcYh^l]Y2 Ua_Rp]Y ^VYXRVW^Q5 b[_\m[_ Rl aQXapU_S ]l ^Y _cSV\Y `_U
faQ^V^YV ]Q^cYbbl5 SVUm UQWV _Rl[^_SV^^_V UV\V^YV USdf gV\lf hYbV\5 [_c_6
alV _RaQXdoc ^Vb_[aQcY]do Ua_Rm Y `aY nc_] UV\YcV\m ^V pS\pVcbp bcV`V^mo
US_Z[Y5 UQbc S aVXd\mcQcV `VaY_UYhVb[do US_Yh^do Ua_Rm 1b]7 bca7 :=B25 U\p
ݷ_c_h^_Tݷ faQ^V^Yp [_c_a_Z ^Q] `_caVR_SQ\_bm Rl RVb[_^Vh^_V [_\YhVbcS_
`Q]pcY7 2Vb[_^Vh^l] 1f_cp Y `VaY_UYhVb[Y]2 _[QXlSQVcbp `aVUbcQS\V^YV S
SYUV US_Yh^_Z Ua_RY cQ[Yf hYbV\5 [Q[ 1

3 5
1
5 5

1
10 Y c7 U75 cQ[ hc_ `aY `VaVS_UV Yf

S e_a]Qc hYb\Q b `\QSQojVZ c_h[_Z ^VYXRVW^_ `aYf_UYcbp _cRaQblSQcm X^Q6
hQjYV RYcl7 @_nc_]d SlhYb\V^Yp ^QU hYb\Q]Y b `\QSQojVZ c_h[_Z
`aQ[cYhVb[Y SbVTUQ UQoc ^V c_h^lZ aVXd\mcQc5 Q `aYR\YXYcV\m^lZ7
3 hQbc^_bcY5 `a_TaQ]]Ybcl bhYcQoc ^V`aQSY\m^l] `lcQcmbp baQS^Ycm USQ
hYb\Q b `\QSQojVZ c_h[_Z ^Q bca_T_V aQSV^bcS_5 `_c_]d hc_ hYb\Q ]_Tdc
_[QXQcmbp V^ݷ aQS^lݷ c_\m[_ YX6XQ _iYR_[ _[adT\V^Yp7

=VWUd `a_hY]5 QSc_ad ncYf bca_[ ^V_U^_[aQc^_ SbcaVhQ\_bm dcSVaWUV^YV5 hc_ S_6
_RjV \oRlV SlhYb\V^Yp ^Q [_]`mocVaV `a_YXS_Upcbp b _iYR[Q]YD [Q[ ]_W^_ U_TQ6
UQcmbp5 Ybc_h^Y[_] nc_Z QfY^VY bcQ\Y Sbݷ cV WV i[_\m^lV dhVR^Y[Y Y^e_a]QcY[Y7 >V
SVamcV5 SQb _R]Q^lSQoc1 3lhYb\V^Yp S gV\lf hYb\Qf [_]`mocVa `a_YXS_UYc QRb_\oc^_
c_h^_7

:7=7=7 CV[bcl Y pXl[Y

CV[bc_SlV UQ^^lV5 c_ Vbcm Y^e_a]QgYp5 `aVUbcQS\V^^Qp S SYUV5 `_^pc^_]
hV\_SV[d ‑ nc_5 `_WQ\dZ5 bQ]lZ d^YSVabQ\m^lZ b`_b_R aQR_cl b Y^e_a]QgY6
VZ5 SVUm S SYUV cV[bcQ hV\_SV[ ]_WVc _`YbQcm `_hcY Sbݷ hc_ dT_U^_C SlaQXY6
cV\m^_Z ]_j^_bcY VbcVbcSV^^lf pXl[_S5 cQ[Yf [Q[ adbb[YZ Y\Y Q^T\YZb[YZ5
U\p nc_T_ _Rlh^_ U_bcQc_h^_D eY\_b_el5 _RkVUY^ݷ^^lV _RjY] ^Q`aQS\V^YV]
`_U ^QXSQ^YV] Y^TSYbcYhVb[YZ\ݷ `_XYcYSYX]5ݷ S__RjV bhYcQoc5 hc_ TaQ^Ygl
pXl[Q b_S`QUQoc b TaQ^YgQ]Y ]li\V^Yp7

3`a_hV]5 XUVbm S_X^Y[QVc _U^Q Y^cVaVb^Qp `a_R\V]QC S _RjV] b\dhQV
cV[bc ^Q VbcVbcSV^^_] pXl[V b [aQZ^Y] cadU_] `_UUQݷcbp ]QiY^^_]d Q^Q\Y6
Xd7 @a_R\V]Q]Y5 bSpXQ^^l]Y b cQ[Y] Q^Q\YX_]5 XQ^Y]QVcbp gV\_V ^Q`aQS\V6
^YV ^Qd[Y ‑ [_]`mocVa^Qp \Y^TSYbcY[Q7 Dhݷ^lV R_\VV6]V^VV b`aQSY\Ybm b
]_ae_\_TYhVb[Y] Q^Q\YX_] cV[bcQ ^Q VbcVbcSV^^_] pXl[V5 c_ Vbcm ]_Tdc XQ6
bcQSYcm [_]`mocVa^do `a_TaQ]]d `_ SYUd b\_SQ Y [_^cV[bcd _`aVUV\Ycm5 hc_
nc_ XQ b\_S_ Y S [Q[_Z _^_ ^Qf_UYcbp e_a]VC ^Q`aY]Va5 `_b\VU_SQcV\m^_bcm
Rd[S ݷQ]\_`ݷ ]_WVc _X^QhQcm bdjVbcSYcV\m^_V ݷQ]\_`ݷ S Y]V^YcV\m^_] `Q6
UVWV5 ^_ b cQ[Y] WV db`Vf_] Y bdjVbcSYcV\m^_V ݷ]\_`ݷ S a_UYcV\m^_]5 Y RVX
Q^Q\YXQ [_^cV[bcQ Yf ^Y[Q[ ^V aQX\YhYcm7 Db\_S^_ db`Vi^l]Y ]_W^_ ^Q6
XSQcm Ybb\VU_SQ^Yp S _R\QbcY bY^cQ[bYhVb[_T_ Q^Q\YXQ cV[bcQ5 [_c_alZ `aY6
R\YXYcV\m^_ b__cSVcbcSdVc i[_\m^_]d aQXR_adݷ `_ h\V^Q] `aVU\_WV^Yp7ݷ
Hc_ [QbQVcbp bV]Q^cYhVb[_T_ Q^Q\YXQ cV[bcQ ^Q VbcVbcSV^^_] pXl[V5 aVXd\m6
cQc_] [_c_a_T_ U_\W^_ bcQcm `_^Y]Q^YV b]lb\Q ^Q`YbQ^^_T_5 c_ ^V eQ[c5
hc_ ncQ XQUQhQ S__RjV [_TUQ6^YRdUm RdUVc aViV^Q5 Y a_bc SlhYb\YcV\m^_Z
]_j^_bcY [_]`mocVa_S XUVbm ^Y[Q[ ^V `_]_WVcC `a_R\V]Q ^V S [_\YhVbcSV
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SlhYb\V^YZ5 Q S Q\T_aYc]Qf Q^Q\YXQ5 b\_W^_bcm [_c_alf ]_WVc _[QXQcmbp
`aVSliQojVZ hV\_SVhVb[YV S_X]_W^_bcY7

;Q[ _Rlh^_5 Vb\Y ]QiY^d ^V dUQݷcbp `_\^_bcmo `aYb`_b_RYcm [ `_caVR^_6
bcp] \oUVZ5 c_ \oUp]5 ^Q`a_cYS5 `aYf_UYcbp `aYb`_bQR\YSQcmbp [ S_X]_W6
^_bcp] ]QiY^l7 =QiY^d ^VS_X]_W^_ 1Y S _R_XaY]_] RdUdjV] ^V bcQ^Vc
S_X]_W^_2 XQbcQSYcm `_^Y]Qcm cV[bc ^Q VbcVbcSV^^_] pXl[V5 `aYhݷ] SY^_SQ6
cQ XUVbm5 aQXd]VVcbp5 ^V ]QiY^Q ‑ [ ^VZ S__RjV ^V`aY]V^Y]_ `_^pcYV Rlcmݷ
SY^_SQcl]ݷ ‑ Q \oUY5 `a_TaQ]]Ybcl5 [_c_alV _c^oUm ^V SbV]_TdjY7 ?U^Q[_
bc_Yc hdcm6hdcm d`a_bcYcm XQUQhd5 dbcQ^_SYcm [Q[YV6c_ U_bcQc_h^_ `a_bclV
e_a]Q\m^lV `aQSY\Q `_bca_V^Yp pXl[_Slf [_^bcad[gYZ Y `aVU\_WYcm \o6
Up] _e_a]\pcm cV[bcl S b__cSVcbcSYY b ncY]Y `aQSY\Q]Y ‑ Y `a_TaQ]]l5
^Q`YbQ^^lV `a_TaQ]]YbcQ]Y5 `aV[aQb^_ b`aQS\pocbp b XQUQhVZ Q^Q\YXQ cQ6
[_T_ cV[bcQ7

;_TUQ XQUQ^l e_a]Q\m^lV `aQSY\Q `_bca_V^Yp cV[bcQ5 S aQ][Qf [_c_6
alf hV\_SV[ ]_WVc XQUQSQcm Y^e_a]QgYo cQ[5 hc_ [_]`mocVa^lV `a_TaQ]6
]l VT_ `_Z]dc5 T_S_apc5 hc_ b_XUQ^ e_a]Q\m^lZ pXl[ ‑ S `a_cYS_`_\_W6
^_bcm VbcVbcSV^^l] pXl[Q]5 b\_WYSiY]bp S f_UV aQXSYcYp gYSY\YXQgYY
[Q[ baVUbcS_ _RjV^Yp \oUVZ ]VWUd b_R_Z7 3`a_hV]5 e_a]Q\m^lV pXl[Y ^V
_TaQ^YhV^l _R\Qbcmo Yb`_\mX_SQ^Yp [_]`mocVa_S Y S_X^Y[\Y ^Q]^_T_ aQ^m6
iVD `aY]VaQ]Y e_a]Q\m^lf X^Q[_Slf bYbcV] pS\pocbp5 S hQbc^_bcY5 f_a_i_
X^Q[_]lV ^Q] ]QcV]QcYhVb[YV e_a]d\l5 Q cQ[WV ^_c^lV X^Q[Y5 Yb`_\mXdV6
]lV S ]dXl[V5 Y ]^_T_V UadT_V7

3 _RjV] b\dhQV `_U pXl[_] ]_W^_ `_^Y]Qcm Sbݷ 1_Rlh^_ RVb[_^Vh^_V2
]^_WVbcS_ cV[bc_S5 [_c_a_V b__cSVcbcSdVc dbcQ^_S\V^^l] `aQSY\Q]5 `aYhݷ]
U\p b\dhQp VbcVbcSV^^lf pXl[_S cQ[YV `aQSY\Q _[QXlSQocbp _hV^m Y _hV^m
b\_W^l5 Q U\p e_a]Q\m^lf pXl[_S ]_Tdc Rlcm b_SbV] `a_bcl]Y5 Q ]_Tdc
_[QXQcmbp c_WV baQS^YcV\m^_ b\_W^l]Y5 f_cp Y ^V ^Qbc_\m[_ b\_W^l]Y5 [Q[
`aQSY\Q VbcVbcSV^^lf pXl[_S7 ;_^Vh^_5 cQ[_V `_^Y]Q^YV pXl[Q _[QXlSQVcbp
^Vb[_\m[_ _TadR\ݷ^^l]5 `_b[_\m[d ^Y[Q[ ^V dhYclSQVc bV]Q^cY[d 1c_ Vbcm5
`_`a_bcd T_S_ap5 b]lb\2 cV[bcQ5 aQUY [_c_a_T_ cV[bc5 S__RjV T_S_ap5 Y bdjV6
bcSdVcD cV] ^V ]V^VV5 [_TUQ aVhm YUݷc _R QSc_]QcYhVb[_] 1c7 V7 [_]`mocVa^_]2
Q^Q\YXV cV[bcQ5 U_ VT_ b]lb\Q UV\_ U_f_UYc _c^oUm ^V baQXd5 Q ^Q aQ^^Yf
bcQUYpf Q^Q\YXQ `_^Y]Q^YV pXl[Q [Q[ ]^_WVbcSQ gV`_hV[ bY]S_\_S S`_\^V
b__cSVcbcSdVc `_bcQS\V^^l] XQUQhQ]7

HV] b\_W^VV `aQSY\Q pXl[Q5 cV] b\_W^VV `_\dhQVcbp [_]`mocVa^Qp `a_6
TaQ]]Q5 `aVU^QX^QhV^^Qp U\p VT_ Q^Q\YXQ5 `_nc_]d e_a]Q\m^lV pXl[Y _Rlh6
^_ b_XUQocbp [Q[ aVXd\mcQc [_]`a_]YbbQ ]VWUd caVR_SQ^Yp]Y XQUQhY Y S_X6
]_W^_bcp]Y `a_TaQ]]Ybc_S7 >Q`aY]Va5 [_TUQ `_bcQS\V^Q XQUQhQ `_bca_Ycm
TaQeY[ Y\Y TYbc_TaQ]]d `_ aVXd\mcQcQ] [Q[Yf6c_ YX]VaV^YZ Y\Y `_Ubh6ݷ
c_S5 c_ U\p `aVUbcQS\V^Yp Ybf_U^lf UQ^^lf S`_\^V ]_W^_ Yb`_\mX_SQcm
pXl[5 `aVU`_\QTQojYZ XQ`Ybm `_b\VU_SQcV\m^_bcY hYbV\ S UVbpcYh^_Z bY6
bcV]V bhYb\V^Yp5 aQXUV\ݷ^^lf bY]S_\_] `a_RV\Q Y8Y\Y `VaVS_UQ bca_[Y5 Y
^V U_`db[QojYZ R_\miV ^YhVT_7 B UadT_Z bc_a_^l5 Vb\Y `_bcQS\V^Q XQUQhQ
^Q`YbQ^Yp [_]`mocVa^lf `a_TaQ]]5 c_ U\p nc_T_ ^dWV^ e_a]Q\m^lZ pXl[
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_b_R_T_ SYUQ ‑ pXl[ `a_TaQ]]Ya_SQ^Yp D ^V[_c_alV YX cQ[Yf pXl[_S Rl6
SQoc haVXSlhQZ^_ b\_W^l5 f_cp5 [_^Vh^_5 Sbݷ aQS^_ ^V ]_Tdc baQS^Ycmbp `_
b\_W^_bcY b VbcVbcSV^^l]Y pXl[Q]Y7

B[QXQ^^_V ^Y[_Y] _RaQX_] ^V _X^QhQVc5 hc_ [_]`mocVa S__RjV ^V ]_WVc
aQR_cQcm b cV[bc_] ^Q VbcVbcSV^^_] pXl[VD ^Q`a_cYS5 [_]`mocVal S b_SaV6
]V^^lf db\_SYpf c_\m[_ ncY] Y XQ^Y]Qocbp7 ;^YTQ5 [_c_ado Sl hYcQVcV5
Rl\Q ^QRaQ^Q S cV[bc_S_] aVUQ[c_aV5 Vݷ _aYTY^Q\6]Q[Vc Rl\ `_UT_c_S\V^ b
`_]_jmo bYbcV]l [_]`mocVa^_Z Sݷabc[YD [_TUQ Sl _c`aQS\pVcV Y `_\dhQV6
cV n\V[ca_^^do `_hcd Y `a_hYV b__RjV^Yp5 hYcQVcV bQZcl S 9^cVa^VcV Y\Y
n\V[ca_^^lV [^YTY b `_]_jmo [Qa]Q^^_T_ aYUVaQ ‑ S_ SbVf ncYf b\dhQpf
]l ^QR\oUQV]5 [Q[ [_]`mocVa aQR_cQVc b VbcVbcSV^^l] cV[bc_]7 ;_^Vh^_5
[_]`mocVa ^V `_^Y]QVc5 _ hݷ] T_S_aYcbp S [^YTV5 Y\Y ^Q bQZcV5 Y\Y S n\V[6
ca_^^_] `Ybm]V5 [_c_a_V hYcQVc `_\mX_SQcV\m5 ^_ nc_ Y ^V caVRdVcbpC S_ SbVf
`VaVhYb\V^^lf b\dhQpf XQUQhQ [_]`mocVaQ b_bc_Yc \Yim S c_]5 hc_Rl `aY6
^pcm cV[bc ^Q VbcVbcSV^^_] pXl[V _c _U^_T_ hV\_SV[Q Y `aVUkpSYcm UadT_]d7

3`a_hV]5 [_]`mocVal 1c_h^VV5 [_]`mocVa^lV `a_TaQ]]l2 ]_Tdc `a_UV6
\lSQcm b VbcVbcSV^^_pXlh^l]Y cV[bcQ]Y [dUQ R_\VV YX_jaݷ^^lV SVjY7 ?U6
^Y] YX bQ]lf neeV[c^lf5 f_cp Y _c^oUm ^V bQ]lf b\_W^lf `aY]Va_S ^Q
ncd cV]d ]_W^_ bhYcQcm `a_TaQ]]l5 UUVaWYSQojYV_`ݷ RVbVUdݷ b hV\_SV[_]5
`VaSQp YX [_c_alf ‑ 9=ݷN\YXQݷ Rl\Q ^Q`YbQ^Q Vjݷ S :B?? T_Ud Q]VaY[Q^6
b[Y] dhݷ^l] :_XVe_] 3QZgV^RQd]_]7 D hV\_SV[Q5 bYUpjVT_ XQ [\QSYQcda_Z
[_]`mocVaQ5 `a_TaQ]]l cY`Q ݷN\YXlݷ ]_Tdc b_XUQcm S`VhQc\V^YV5 hc_ _`ݷ
cd bc_a_^dݷ ^Qf_UYcbp WYS_Z hV\_SV[5 f_cp \oUY5 [_c_alV X^Qoc5 S hݷ] UV6
\_5 ^Q bQ]_] UV\V U_bcQc_h^_ \VT[_ _c\YhQoc hV\_SV[Q _c `a_TaQ]]l5 b`V6
gYQ\m^_ b_XUQSQp aQXT_S_a^do bYcdQgYo5 S [_c_a_Z `a_TaQ]]V ^V fSQcQVc
7ݷb_SVaiV^bcSQݷ @aY]VhQcV\m^_5 hc_ cQ[YV `a_TaQ]]l b_SVaiV^^_ ^V S^Y6
[Qoc S b]lb\ cV[bcQ5 c_ Vbcm ^V `a_YXS_Upc bV]Q^cYhVb[_T_ Q^Q\YXQ aV`\Y[
b_RVbVU^Y[QD S]Vbc_ nc_T_ _^Y Q^Q\YXYadoc bcad[cdad `_\dhV^^lf eaQX Y
bQ]Y Yb`_\mXdoc b\_SQ5 `_\dhV^^lV _c `_\mX_SQcV\p5 U\p [_^bcadYa_SQ^Yp
eaQX5 b]lb\Q [_c_alf ^V `_^Y]Qoc7

B`V[ca bdjVbcSdojYf e_a]Q\m^lf pXl[_S U_S_\m^_ iYa_[D _U^Yf c_\m6
[_ pXl[_S `a_TaQ]]Ya_SQ^Yp XQ Sbo Ybc_aYo [_]`mocVa_S b_XUQ^_ ^Vb[_\m6
[_ clbph5 f_cp UQ\V[_ ^V SbV YX ^Yf bdjVbcSdoc bVZhQb ‑ ]^_TYV pXl[Y `a_6
TaQ]]Ya_SQ^Yp aQbcVap\Y SbVf bS_Yf bc_a_^^Y[_S Y d]Va\Y5 [Q[ T_S_aYcbp5
VbcVbcSV^^_Z b]Vacmo7 3`a_hV]5 `_UUVaWYSQV]lf pXl[_S `a_TaQ]]Ya_SQ6
^Yp5 c_ Vbcm cQ[Yf5 ^Q [_c_alf ]l ]_T\Y Rl `YbQcm `a_TaQ]]l5 Vb\Y Rl XQ6
f_cV\Y5 Y XQcV] Yb`_\^pcm ncY `a_TaQ]]l ^Q [_]`mocVaQf5 c_WV bdjVbcSdVc
`_ ]V^miVZ ]VaV ^Vb[_\m[_ b_cV^7

;a_]V ^Yf5 iYa_[_ Yb`_\mXdocbp cQ[ ^QXlSQV]lV pXl[Y aQX]Vc[Y 5
`aVU^QX^QhV^^lV U\p _e_a]\V^Yp cV[bc_SD `_WQ\dZ5 bQ]lZ YXSVbc^lZ YX

=9@_ _U^_Z YX SVabYZ5 `a_TaQ]]Q Rl\Q ^QXSQ^Q S hVbcm TVa_Y^Y `mVbl ݷ^_YT]Q\Y@ݷ
2Va^QaUQ I_dD ^Vhc_ _RjVV cdc UVZbcSYcV\m^_ `a_b\VWYSQVcbp5 SVUm S `mVbV `a_eVbb_a
FYTTY^b _RdhQVc N\YXd `aQSY\m^_ `a_YX^_bYcm b\_SQ5 ^_ `_^QhQ\d b_SVaiV^^_ d`db[QVc
YX SYUd `a_hYV Qb`V[cl5 _c\YhQojYV UQ]d SlbiVT_ _RjVbcSQ _c UVSdi[Y6gSVc_h^Ygl7
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^Yf ‑ pXl[ Q]VU5 Yb`_\mXdV]lZ U\p b_XUQ^Yp TY`VacV[bc_Slf bcaQ^Yg ^Q
bQZcQf S 9^cVa^VcV7 ?c]VcY]5 hc_ S_ ]^_TYf i[_\m^lf dhVR^Y[Qf ]_W^_
^QZcY b_SVaiV^^_ RVXd]^_V dcSVaWUV^YV5 hc_ Q]VU p[_Rl pS\pVcbp pXl[_]
`a_TaQ]]Ya_SQ^YpD ^V SVamcV7

>Q[_^Vg5 S__RjV \oRQp [_]`mocVa^Qp `a_TaQ]]Q5 `aY^Y]QojQp ^Q Sf_U
Y^e_a]QgYo S SYUV cV[bcQ5 bQ]Y] eQ[c_] bS_VT_ bdjVbcS_SQ^Yp XQUQݷc _`aV6
UV\ݷ^^lZ e_a]Q\m^lZ pXl[5 b_bc_pjYZ YX SbVf cQ[Yf cV[bc_S5 ^Q [_c_alf
UQ^^Qp `a_TaQ]]Q _caQRQclSQVc RVX _iYR_[7 CQ[YV pXl[Y hQbc_ RlSQoc
_hV^m Y _hV^m `aY]YcYS^l]Y Y5 [Q[ `aQSY\_5 ^V Y]Voc ^QXSQ^Yp7

@aY _RbdWUV^YY e_a]Q\m^lf pXl[_S Y^_TUQ S_X^Y[Qoc b_]^V^Yp5 ]_W^_
\Y c_c Y\Y Y^_Z pXl[ bhYcQcm pXl[_] `a_TaQ]]Ya_SQ^Yp5 c_ Vbcm pXl[_]5
^Q [_c_a_] `Yidc `a_TaQ]]l7 3 ^V[_c_alf b\dhQpf _cSVc XQSYbYc _c _cSVcQ
^Q S_`a_b5 hc_ cQ[_V5 b_RbcSV^^_ T_S_ap5 5ݷa_TaQ]]Q`ݷ `aYhݷ] nc_c S_`a_b
_[QXlSQVcbp ^V cQ[ `a_bc5 [Q[ [QWVcbp ^Q `VaSlZ SXT\pUD S_ Sbp[_] b\dhQV5
bdjVbcSdoc cQ[YV bYcdQgYY5 [_TUQ ^Q S_`a_b5 pS\pVcbp \Y ^V[YZ cV[bc `a_6
TaQ]]_Z Y\Y ^Vc5 aQX^lV \oUY UQoc aQX^lV _cSVcl7 CQ[5 `aY aQR_cV b RQXQ]Y
UQ^^lf U_S_\m^_ `_`d\paV^ pXl[ XQ`a_b_S \ZUD SbcaVhQocbp dcSVaWUV^Yp5
hc_ ^Q`YbQ^YV XQ`a_b_S ^Q nc_] pXl[V `aVUbcQS\pVc b_R_Z `a_TaQ]]Ya_SQ6
^YV5 ^_ bdjVbcSdVc Y `a_cYS_`_\_W^_V ]^V^YV7

9b[\ohYcm cVa]Y^_\_TYhVb[do ^Vpb^_bcm `_XS_\pVc SSVUV^YV R_\VV dX6
[_T_ cVa]Y^QD pXl[Y5 ^Q [_c_alf ]_W^_ XQ`YbQcm \oR_Z Q\T_aYc]5 ^QXl6
SQoc Q\T_aYc]YhVb[Y `_\^l]Y pXl[Q]Y 7 @_b[_\m[d5 [Q[ ]l `_]^Y]5
`_^pcYV Q\T_aYc]Q ^V Y]VVc _`aVUV\V^Yp5 S]Vbc_ ^VT_ Yb`_\mXdVcbp \oR_Z
YX SSVUݷ^^lf e_a]Q\YX]_S5 hQjV SbVT_ ]QiY^Q CmoaY^TQD b e_a]Q\m^_Z
c_h[Y XaV^Yp Q\T_aYc]YhVb[Y `_\^l] bhYcQoc cQ[_Z pXl[5 ^Q [_c_a_] ]_W6
^_ ^Q`YbQcm Y^cVa`aVcQc_a 1Vb\Y dT_U^_5 bY]d\pc_a Y\Y ]_UV\m2 ]QiY^l
CmoaY^TQ7 >V[_c_alV QSc_al `aVU`_hYcQoc U\p R_\miVZ _`aVUV\ݷ^^_bcY ^Q6
XlSQcm cQ[YV pXl[Y ^V Q\T_aYc]YhVb[Yݷ `_\^l]Y5ݷ Q CmoaY^T6`_\^l]Y 7
Bc_Yc XQ]VcYcm5 hc_ Q\T_aYc]YhVb[Y `_\^l]Y hQbc_ _[QXlSQocbp cQ[YV pXl6
[Y5 [_c_alV b bQ]_T_ ^QhQ\Q b_SVaiV^^_ ^V `aVU^QX^QhQ\Ybm U\p ^Q`YbQ^Yp
`a_TaQ]]7 CQ[5 [^YTQ5 [_c_ado Sl hYcQVcV5 `_UT_c_S\V^Q b `_]_jmo pXl[Q
aQX]Vc[Y ]Na5 b_XUQ^^_T_ 5_^Q\mU_] ;^dc_]D nc_c pXl[ S _b^_S^_] b_bc_Yc
YX [_]Q^U5 XQUQojYf _b_RV^^_bcY cV[bcQ5 cQ[YV [Q[ e_a]Q iaYecQ5 aQX]Val
Y aQb`_\_WV^YV XQT_\_S[_S Y Y\\obcaQgYZ Y c7 `75 c_ Vbcm _^ YX^QhQ\m^_ ^V
`aVU^QX^QhV^ U\p `a_TaQ]]Ya_SQ^YpD cV] ^V ]V^VV pXl[ ]Na Q\T_aYc]YhV6
b[Y `_\_^5 f_cp nc_ X^Qoc UQ\V[_ ^V SbV VT_ `_\mX_SQcV\Y7

:7=7>7 CV[bc [Q[ e_a]Qc UQ^^lf7 ;_UYa_S[Y

CV[bc [Q[ cQ[_S_Z5 S _RjVX^QhY]_] b]lb\V nc_T_ b\_SQ5 ^Q [Q[_] Rl pXl6
[V _^ ^V Rl\ ^Q`YbQ^5 ]_WVc Rlcm bQ]l]Y aQX^l]Y b`_b_RQ]Y `aVUbcQS\V^
S `Q]pcY [_]`mocVaQ 1S SYUV b_UVaWY]_T_ phVV[ `Q]pcY2 Y S SYUV eQZ\Q
^Q UYb[V7 HYcQcV\o5 S_X]_W^_5 dWV `aYf_UY\_bm bcQ\[YSQcmbp b cV]5 [Q[ aV6
UQ[c_a cV[bc_S `aY b_faQ^V^YY eQZ\Q `aVU\QTQVc SlRaQcm5 S [Q[_] e_a]QcV
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AYb7 :7:=7 ?c_RaQWQV]lV bY]S_\l J\LRR Y Yf UVbpcYh^lV [_Ul

VT_ b_faQ^pcm ‑ S b_RbcSV^^_] e_a]QcV UQ^^_T_ [_^[aVc^_T_ cV[bc_S_T_ aV6
UQ[c_aQ Y\Y WV S e_a]QcV5 `aVU^QX^QhV^^_] U\p `_b\VUdojVT_ `a_hcV^Yp
[Q[_Z6c_ UadT_Z `a_TaQ]]_Z5 hQjV SbVT_ [Q[Y]6c_ UadTY] aVUQ[c_a_] cV[6
bc_S7

BaVUY SbVf S_X]_W^lf `aVUbcQS\V^YZ cV[bcQ _b_R_V ]Vbc_ XQ^Y]QVc e_a6
]Qc5 Y]V^dV]lZ `_6Q^T\YZb[Y J\LRR6D5HD Y\Y @<19> D5HD D `_b\VU^VV ]_WVc
Rlcm `aYR\YXYcV\m^_ `VaVSVUV^_ [Q[ a_bc_Z`ݷ cV[bc5ݷ hYbclZݷ cV[bcݷ Y\Y
b[YZ_\`ݷ cV[bc5ݷ c_TUQ [Q[ QRRaVSYQcdaQ J\LRR _X^QhQVc J=5B931> \D1>41B4
L?45 6?B R>6?B=1D9?> R>D5B381>75D nc_ ^QXSQ^YV _R_X^QhQVc [_U_Sdo cQR\Y6
gd5 [_c_aQp YX^QhQ\m^_ `aVU^QX^QhQ\Qbm U\p Yb`_\mX_SQ^Yp S cV\VTaQeYY
^Q cV\VcQZ`Qf 1ncY dbca_ZbcSQ ]l _RbdWUQ\Y S 7:27;7:ݷ CQR\YgQ J\LRR Rl6
\Q XQeY[bYa_SQ^Q S :B?< T_UdD ^Q c_c ]_]V^c S_bm]YRYc^lV RQZcl Vjݷ ^V
`_\dhY\Y ]Qbb_S_T_ aQb`a_bcaQ^V^Yp5 `_nc_]d b_XUQcV\Y J\LRR _cSV\Y ^Q
`aVUbcQS\V^YV _U^_T_ bY]S_\Q ]Y^Y]Q\m^_ S_X]_W^_V [_\YhVbcS_ RYc5 `_X6
S_\pSiVV _c\YhQcm UadT _c UadTQ SbV bY]S_\l5 [_c_alV ^Q c_c ]_]V^c Rl6
\Y b_hcV^l ^V_Rf_UY]l]Y7 9bf_U^_V XQUQ^YV ^Q aQXaQR_c[d bcQ^UQacQ [_6
U_S_Z cQR\Ygl `_UaQXd]VSQ\_ S_X]_W^_bcm [_UYa_SQ^Yp ;? XQT\QS^lf Y ;?
bca_h^lf Rd[S \QcY^b[_T_ Q\eQSYcQ5 :9 QaQRb[Yf gYea5 Q cQ[WV ^V[_c_a_6
T_ [_\YhVbcSQ X^Q[_S `aV`Y^Q^Yp 1S[\ohQp5 [bcQcY5 _Rl[^_SV^^lZ `a_RV\27
;a_]V c_T_5 caVR_SQ\_bm `aVUdb]_caVcm ^Vb[_\m[_ cQ[ ^QXlSQV]lf d`aQS6
\pojYf [_U_S5 [_c_alV ^V _R_X^QhQ\Y ^Y[Q[Yf bY]S_\_S5 Q Yb`_\mX_SQ\Ybm
U\p d`aQS\V^Yp cV\VcQZ`_]5 ^Qf_UpjY]bp `_ cd bc_a_^d \Y^YY bSpXYD bcQ^6
UQac^_Z Rl\Q `aQ[cY[Q _c`aQS[Y b__RjV^Yp ^Q cV\VcQZ`5 aQR_cQojYZ RVX
[_^ca_\p b_ bc_a_^l \oUVZ5 ^Q`aY]Va5 ^_hmo S XQ`Vac_] XUQ^YY7

3 ?= [_U_Slf X^QhV^Yp d\_WYcmbp ^V dUQ\_bm 1S bQ]_] UV\V5 _U^Yf c_\m[_
Rd[S Y gYea RdUVc dWV ?;25 `_nc_]d Rl\_ `aY^pc_ aViV^YV Yb`_\mX_SQcm bV6
]YRYc^do [_UYa_S[d5 c_ Vbcm U\p `aVUbcQS\V^Yp _U^_T_ bY]S_\Q 1Y\Y d`aQS6
\pojVT_ [_UQ2 Yb`_\mX_SQcm bV]m US_Yh^lf X^Q[_S7 3bVT_ aQX\Yh^lf [_U_S
`aY nc_] `_\dhQVcbp 27 = 1287 @VaSl] caYUgQcY USd] YX ^Yf5 _c 9 U_ <:5
_cSV\Y a_\m d`aQS\pojYf5 cQ[Yf [Q[ `VaVS_U bca_[Y 1:925 S_XSaQc [QaVc[Y
1:<25 cQRd\pgYp 1B2 Y UadTYV7 ;_U <; `aYbS_Y\Y bY]S_\d Dݷ\a_RV`ݷ UQ\miV
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S cQR\YgV 1b]7 aYb7 :7:=2 YUdc X^Q[Y `aV`Y^Q^Yp Y ]QcV]QcYhVb[YV bY]S_\l5
XQ^Y]QojYV [_Ul b << `_ =@D [_Ul _c =A U_ >@ b__cSVcbcSdoc QaQRb[Y] gYe6
aQ] _c 9 U_ B5 cQ[ hc_ Vb\Y YX [_UQ gYeal SlhVbcm =A5 ]l SbVTUQ `_\dhY] Vݷ
hYb\V^^_V X^QhV^YV 1ncY] ]l Vjݷ S_b`_\mXdV]bp27

8QT\QS^lV \QcY^b[YV Rd[Sl aQb`_\QTQocbp S J\LRR6cQR\YgV S `_XYgYpf
b ?> `_ B9 S Q\eQSYc^_] `_apU[V5 Q `_XYgYY b B@ `_ :;;5 _`pcm6cQ[Y S Q\6
eQSYc^_] `_apU[V5 XQ^pcl bca_h^l]Y Rd[SQ]Y7 ;Q[ ^Vb\_W^_ dRVUYcmbp5
Rd[Sl aQb`_\_WV^l S cQR\YgV cQ[5 hc_Rl US_Yh^_V `aVUbcQS\V^YV XQT\QS^_Z
Rd[Sl _c\YhQ\_bm _c US_Yh^_T_ `aVUbcQS\V^Yp bca_h^_Z Rd[Sl a_S^_ _U^Y]
RYc_] 1iVbcl]5 c_ Vbcm `aVU`_b\VU^Y]27 CQ[ Rl\_ bUV\Q^_ b`VgYQ\m^_5 hc_6
Rl _R\VThYcm `aYSVUV^YV SbVf bY]S_\_S _RaQRQclSQV]_T_ cV[bcQ [ _U^_]d
aVTYbcad5 ^Q`aY]Va5 U\p Sl`_\^V^Yp aVTYbca_6^VXQSYbY]_T_ `_Yb[Q7

?bcQSiYVbp bS_R_U^l]Y `_XYgYY XQ^pcl aQX^__RaQX^l]Y bY]S_\Q]Y5
[_c_alV ^Q c_c ]_]V^c `_[QXQ\Ybm h\V^Q] aQR_hVZ Tad``l5 b_XUQSQSiVZ
cQR\Ygd5 R_\VV `_\VX^l]Y5 hV] UadTYV7 @_b\VU^YZ _c_RaQWQV]lZ bY]S_\
J\LRR6cQR\Ygl Y]VVc [_U :;? 1nc_ cY\mUQ5 25ݷNݷ Q [_U :;@ bhYcQVcbp d`aQS\p6
ojY]5 [Q[ Y [_Ul _c 9 U_ <:D nc_c [_U5 ^QXlSQV]lZ [^KX^]5 Rl\ YX^QhQ\m^_
`aVU^QX^QhV^ U\p Slhݷa[YSQ^Yp bY]S_\Q7 5V\_ S c_]5 hc_ S cV SaV]V^Q bY]6
S_\l hQbc_ `aVUbcQS\p\Ybm `a_RYcl]Y _cSVabcYp]Y S `Vae_\V^cQf5 `aYhݷ]
`a_RYc_V _cSVabcYV b__cSVcbcS_SQ\_ VUY^YgV5 Q ^V`a_RYc_V ‑ ^d\oD `Vae_6
\V^cQ5 `aVU^QX^QhV^^Qp U\p faQ^V^Yp bV]YRYc^_T_ cV[bcQ5 Y]V\Q [Q[ aQX bV]m
`_XYgYZ S iYaY^d5 c_ Vbcm [QWUlZ bY]S_\ `aVUbcQS\p\bp a_S^_ _U^_Z bca_h6
[_Z YX _cSVabcYZ7 5S_Yh^_V `aVUbcQS\V^YV hYb\Q :;@ b_bc_Yc YX bV]Y VUY^Yg5
c_ Vbcm Vb\Y S \oR_Z bca_[V `Vae_\V^cl ݷa_RYcm`ݷ nc_c [_U5 `_\dhYcbp bV]m
_cSVabcYZ5 `aYhݷ] S^V Sbp[_Z XQSYbY]_bcY _c c_T_5 hc_ cQ] Rl\_ YX^QhQ\m^_7
@aY `a_hcV^YY `Vae_\V^cl [_U :;@ ^QU\VWQ\_ `a_`db[Qcm5 `aVU`_\QTQp5 hc_
aQ^VV S nc_] ]VbcV ^Qf_UY\bp bY]S_\5 [_c_alZ `_XWV Rl\ SlhVa[^dc7

=Qbb_SlZ `VaVf_U [ Yb`_\mX_SQ^Yo S [_]`mocVaQf S_bm]YRYc^lf RQZ6
c_S bcQ\ `aYhY^_Z S_X^Y[^_SV^Yp S `a_TaQ]]Ya_SQ^YY bc_Z[_Z Qbb_gYQgYY
RQZcQ b bY]S_\_]5 `_b[_\m[d5 VbcVbcSV^^_5 U\p faQ^V^Yp _U^_T_ J\LRR6[_UQ
bcQ\Y Yb`_\mX_SQcm RQZc7 3 c_ WV SaV]p `_pS\V^YV S_bm]_T_ RYcQ `_XS_\Y\_
b_XUQcm apU aQX^__RaQX^lf aQbiYaV^YZ J\LRR6cQR\Ygl5 S [_c_alf Yb`_\mX_6
SQ\Ybm [_Ul YX _R\QbcY :;A‑;>>7 3 hQbc^_bcY5 S aQX^_V SaV]p Y S aQX^lf bY6
bcV]Qf Yb`_\mX_SQ\_bm `pcm 112 aQX\Yh^lf aQbiYaV^YZ J\LRR5 `aVUdb]QcaY6
SQojYf adbb[YV Rd[Sl 1[YaY\\Ygd27 9bc_aYhVb[Y `VaS_Z YX ^Yf Rl\Q [_UY6
a_S[Q ;?9A 1[_U _R]V^Q Y^e_a]QgYVZ S_bm]YRYc^lZ25 [_c_aQp S_i\Q S d`_6
caVR\V^YV Vjݷ S bVaVUY^V :B@96f T_U_S ^Q ]QiY^Qf bVaYY 6B N3=7 ?b^_S^l]
^VU_bcQc[_] nc_Z [_UYa_S[Y pS\pVcbp ^Vb[_\m[_ ݷbcaQ^^lZݷ `_apU_[ Rd[S5
b_SVaiV^^_ ^V `_f_WYZ ^Q Q\eQSYc^lZC ݷO12G56E4F777ݷ Nc_ XQcadU^pVc
b_acYa_S[d bca_[5 caVRdp \Yi^VT_ `aV_RaQX_SQcV\m^_T_ iQTQ5 c_TUQ [Q[ Vb\Y
bY]S_\l S cQR\YgV aQb`_\QTQocbp S Q\eQSYc^_] `_apU[V5 b_acYa_S[d ]_W^_
Sl`_\^pcm5 `a_bc_ baQS^YSQp [_Ul bY]S_\_S S QaYe]VcYhVb[_] b]lb\V7

9]V^^_ cQ[_Z5 Q ^V Y^_Z `_apU_[ Rd[S S cQR\YgV ;?9A Y]VVc S`_\^V
_`aVUV\ݷ^^do `aYhY^d5 [_c_aQp bcQ^_SYcbp pb^Q5 Vb\Y Sl`YbQcm bca_[Y `_6
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\dhV^^_Z aQbiYaV^^_Z J\LRR6cQR\Ygl `_ :? n\V]V^c_S S bca_[V7 ?[QXlSQVc6
bp5 [YaY\\YhVb[YV Rd[Sl S ;?9A ^Qf_Upcbp S_ Sc_a_Z `_\_SY^V ;>?6[_U_S_Z
cQR\Ygl a_S^_ S cVf WV `_XYgYpf5 S [_c_alf S `VaS_Z `_\_SY^V cQR\Ygl 1c_
Vbcm S Ybf_U^_Z cQR\YgV J\LRR2 aQb`_\QTQocbp Yf \QcY^b[YV Q^Q\_TY7 5V\_ S
c_]5 hc_ aQ^miV hQbc_ SbcaVhQ\Ybm 1UQ Y U_ bYf `_a Vjݷ SbcaVhQocbp2 bYcd6
QgYY5 [_TUQ d cV[bc_Slf UQ^^lf [c_6c_ `aY^dUYcV\m^_ ݷcRaQblSQVc_ݷ S_bm6
]_Z 1bcQaiYZ2 RYc7 ;?9A ‑ VUY^bcSV^^Qp YX adbb[Yf [_UYa_S_[5 [_c_aQp
S cQ[_Z bYcdQgYY b_faQ^pVc hYcQV]_bcm7 >Q`aY]Va5 b\_S_b_hVcQ^YV U_RalZݷ
UV^mݷ `aY _cRaQblSQ^YY S_bm]_T_ RYcQ `aVSaQcYcbp S MXK[bSݷ MNWaݷD hYcQcm
cQ[_Z cV[bc ^V _hV^m dU_R^_5 ^_ Sbݷ WV ]_W^_7 9]V^^_ `_nc_]d [_UYa_S[Q
;?9A U_\T_V SaV]p bhYcQ\Qbm VUY^bcSV^^_Z U_`dbcY]_Z S cV\V[_]]d^Y[Q6
gYpf Y bUQ\Q `_XYgYY c_\m[_ `_U ^QcYb[_] ^>93?455 _ [_c_a_] aVhm `_ZUݷc
^YWV7 ?c]VcY]5 hc_ adbb[YZ Q\eQSYc5 b_UVaWQjYZ << Rd[Sl5 hdcm6hdcmݷ ^V
S`YbQ\bpݷ S USV `_UapU YUdjYV bca_[Y `_ :? [_U_SD V^ݷ `_SVX\_ݷ S nc_c aQX
Rd[SV 5ݷݷݷ [_c_ado S ;?9A _c`aQSY\Y Q^ݷ SlbV\[Y5ݷ `aY`YbQS Vݷ bca_h^_6
]d Y XQT\QS^_]d SQaYQ^cd [_Ul J<16 Y K<165 c_TUQ [Q[ SbV _bcQ\m^lV Rd[Sl
XQ^Y]Qoc ^V`aValS^do _R\Qbcm [_U_S _c L916 U_ OO167

3 n`_fd V\6MX\5 c_ Vbcm S :BA96V T_Ul Y S ^QhQ\V :BB96f5 ^Q `Vab_^Q\m^lf
[_]`mocVaQf bQ]_Z `_`d\pa^_Z [_UYa_S[_Z [YaY\\Ygl Rl\Q cQ[ ^QXlSQV]Qp
ݷQ\mcVa^QcYS^Qpݷ adbb[Qp [_UYa_S[Q5 YXSVbc^Qp cQ[WV `_U ^QXSQ^YV] 3@A??
1[_U_SQp bcaQ^YgQ ❷A??27 3 ^VZ5 ^QU_ b[QXQcm5 bY]S_\l c_WV aQb`_\QTQ\Ybm
^V b\Yi[_] dUQh^_C Q\eQSYc^lZ `_apU_[ b_faQ^p\bp5 c_ Vbcm U\p b_acYa_S[Y
Vݷ ]_W^_ Rl\_ Yb`_\mX_SQcm RVX `a_]VWdc_h^lf `aV_RaQX_SQ^YZ 1XQ Yb[\o6
hV^YV] Rd[Sl 5ݷݷݷ [_c_a_Z _`pcm ^V `_SVX\_25 ^_ `aY nc_] XQT\QS^lV adbb[YV
Rd[Sl S 3@A?? i\Y `_UapU5 c_TUQ [Q[ ]VWUd `VaSl]Y iVbc^QUgQcmo Y Sc_6
al]Y iVbc^QUgQcmo bca_h^l]Y S[\Y^Y\Ybm [_Ul U\p =A bY]S_\_S `bVSU_6
TaQeY[Y7 9^cVaVb^_5 hc_ ncQ [_UYa_S[Q U_ bYf `_a SbcaVhQVcbp ‑ ^Q`aY]Va5
S ^V[_c_alf SVabYpf `9>4?GC _^Q `aY]V^pVcbp `aY aQR_cV b [_^b_\m^l]Y
`aY\_WV^Yp]YD _^Q WV `aY]V^p\Qbm S [QhVbcSV VUY^bcSV^^_Z [_UYa_S[Y [Y6
aY\\Ygl S bYbcV]Qf bV]VZbcSQ X\8;7

3_ SaV]p ]Qbb_S_T_ `VaVf_UQ `_\mX_SQcV\VZ ^Q bYbcV]l \Y^VZ[Y `9>4?GC
]^_TYV Rl\Y ^V`aYpc^_ dUYS\V^l cV]5 hc_ S ncYf bYbcV]Qf Yb`_\mXdVcbp Vjݷ
_U^Q [_UYa_S[Q [YaY\\Ygl5 b_SVaiV^^_ ^V `_f_WQp ^Y ^Q 3@A??5 ^Y ^Q ;?9A7
Nc_ Rl\Q [_UYa_S[Q 3@:;>:5 b_UVaWQSiQp XQ_U^_ bY]S_\l YX UadTYf [YaY\6
\YhVb[Yf Q\eQSYc_S ‑ d[aQY^b[_T_5 RV\_adbb[_T_5 bVaRb[_T_5 ]Q[VU_^b[_T_
Y R_\TQab[_T_5 ^_ `aY nc_] Vݷ b_XUQcV\Y XQRl\Y5 ^Q`aY]Va5 `a_ [QXQfb[YZ Y
]^_TYV UadTYV ^Vb\QSp^b[YV pXl[Y5 Yb`_\mXdojYV [YaY\\Ygd7 ?c]VcY]5 hc_
Rd[SV ݷݷݷ S _hVaVU^_Z aQX ^V `_SVX\_ ‑ _^Q _[QXQ\Qbm S^V _b^_S^_Z [_U_S_Z
_R\QbcY7

;_]`mocVal J@@<5 V139>D?C8 c_WV Yb`_\mX_SQ\Y Y U_ bYf `_a Yb`_\mXdoc
bS_o b_RbcSV^^do [_UYa_S[d5 cQ[ ^QXlSQV]do V13LIB9<<937 B\VUdVc _c]VcYcm
Y Vjݷ _UY^ 5ݷbcQ^UQacݷ R\X AA>B6>5 hmp [_U_SQp cQR\YgQ _c\YhQVcbp _c SbVf
`VaVhYb\V^^lfD S`a_hV]5 nc_c bcQ^UQac5 b_XUQ^^lZ _hVaVU^l] [_]YcVc_] b
b_SVaiV^^_ ^V`_^pc^l]Y gV\p]Y5 ^Y[_TUQ ^YTUV ^V `aY]V^p\bp7



:7=7 @a_TaQ]]l Y UQ^^lV ;9<

=_W^_ SlUV\Ycm ^Vb[_\m[_ _b^_S^lf bS_ZbcS cV[bc_S_T_ `aVUbcQS\V^Yp
UQ^^lfC

∙ \oR_Z eaQT]V^c cV[bcQ pS\pVcbp cV[bc_]D
∙ _RkVUY^V^YV ^Vb[_\m[Yf cV[bc_S c_WV pS\pVcbp cV[bc_]D
∙ `aVUbcQS\V^YV \oR_T_ bY]S_\Q XQ^Y]QVc a_S^_ _UY^ RQZc5 hc_5 S hQbc6

^_bcY5 `_XS_\pVc YXS\Vhm YX cV[bcQ \oR_Z bY]S_\ `_ VT_ ^_]Vad5 ^V
`a_b]QcaYSQp `aY nc_] SVbm cV[bcD
∙ `aVUbcQS\V^YV cV[bcQ ^V XQSYbYc _c QafYcV[cdal [_]`mocVaQ5 _c aQX]V6

aQ ]QiY^^_T_ b\_SQ5 _c `_apU[Q RQZc_S S `aVUbcQS\V^YY gV\lf hYbV\
Y _c UadTYf _b_RV^^_bcVZ5 c_ Vbcm pS\pVcbp d^YSVabQ\m^l] U\p SbVf
[_]`mocVa_S S ]YaVD
∙ UQ^^lV S cV[bc_S_] e_a]QcV 1cV[bc2 ]_Tdc Rlcm `a_hYcQ^l hV\_SV[_]

^Q \oR_] [_]`mocVaV b `_]_jmo clbph aQX\Yh^lf `a_TaQ]]7

B a_bc_] [_\YhVbcSQ YXSVbc^lf Y Yb`_\mXdV]lf S [_]`mocVa^_Z _RaQR_c[V Y^e_a]Q6
gYY bY]S_\_S S_X^Y[\Q `_caVR^_bcm ^QSVbcY S nc_Z _R\QbcY [Q[_Z6c_ `_apU_[5 S bSpXY b
hV] S :BA@ T_Ud Rl\ b_XUQ^ aVVbca ^>93?455 [_c_alZ hQbc_ 1Y _iYR_h^_2 `aY^Y]Qoc XQ
[_UYa_S[d7 >Q bQ]_] UV\V _b^_S_Z ^>93?45 pS\pVcbp cQ[ ^QXlSQV]_V d^YSVabQ\m^_Vݷ
]^_WVbcS_ bY]S_\_Sݷ 1E>9F5BC1< 381B13D5B C5D5 ^L\25 c_ Vbcm `_`a_bcd aVVbca YXSVbc^lf
bY]S_\_S5 S [_c_a_] _^Y b^QRWV^l ^_]VaQ]YD hc_ [QbQVcbp [_UYa_S_[5 c_ cQ[_Slf ^Q
_b^_SV ^>93?45 b_XUQ^_ `_ ]V^miVZ ]VaV hVclaVC ^L\6;5 ^L\6= 1_^Q WV ^]O6<;25 ^]O6A
Y ^]O6:?7

;_UYa_S[Y ^L\6; Y ^L\6= `aVU`_\QTQoc Yb`_\mX_SQ^YV U\p faQ^V^Yp _U^_T_ bY]6
S_\Q b__cSVcbcSV^^_ USdf RQZc_S Y hVclaݷf7 @_b[_\m[d [ ^Qbc_pjV]d ]_]V^cd S aVVbcaV
^>93?45 b_UVaWYcbp R_\miV ::9 999 bY]S_\_S5 [_UYa_S[Q ^L\6; b XQUQhVZ `aVUbcQS\V6
^Yp \oRlf bY]S_\_S ^V b`aQS\pVcbp 1USQ RQZcQ ]_Tdc faQ^Ycm SbVT_ ?>><? aQX\Yh^lf
X^QhV^YZ5 Q nc_T_ dWV UQS^_ ^V fSQcQVc2 Y [ ^Qbc_pjV]d SaV]V^Y bhYcQVcbp dbcQaVS6
iVZD hc_ [QbQVcbp ^L\6=5 c_ Vݷ bcQaQocbp ^V `aY]V^pcm YX6XQ b\Yi[_] R_\mi_T_ Y
^V`a_YXS_UYcV\m^_T_ aQbf_UQ `Q]pcYC S bQ]_] UV\V5 U\p faQ^V^Yp R_\miY^bcSQ bY]6
S_\_S U_bcQc_h^_ _U^_T_ RQZcQ5 Q R_\miV caݷf ^V ^dW^_ S__RjV ^Y[_TUQ Y SapU \Y
[_TUQ6^YRdUm `_caVRdVcbpC bcaQ^^_ Rl\_ Rl _WYUQcm5 hc_ [_\YhVbcS_ bY]S_\_S S aVVbc6
aV ^>93?45 [_TUQ6^YRdUm `aVSlbYc :? b \Yi^Y] ]Y\\Y_^_S5 SVUm S Y]VojYVbp bVZhQb
::9 b ^VR_\miY] clbph dWV S_i\Y ^V c_\m[_ SbV `aY]V^pojYVbp S ]YaV QXRd[Y5 S[\o6
hQp YVa_T\YeYhVb[YV5 ^_ Y SbVS_X]_W^Qp n[X_cY[Q Sa_UV YVa_T\Ye_S UaVS^VT_ 6TY`cQ
Y SQSY\_^b[_Z [\Y^_`YbY7

B\VUdVc _c]VcYcm5 hc_ ]^_T_RQZc_SlV [_UYa_S[Y `_\^_bcmo \YiV^l R_\miY^bcSQ
YX SliV`VaVhYb\V^^lf U_bc_Y^bcS cV[bc_S_T_ `aVUbcQS\V^Yp UQ^^lfD Yf S__RjV ]_W6
^_ aQbb]QcaYSQcm [Q[ cV[bc_SlV UQ^^lV b _hV^m R_\mi_Z ^QcpW[_ZC S bQ]_] UV\V5 _^Y
UQWV XQSYbpc _c `_apU[Q RQZc_S S `aVUbcQS\V^YY gV\lf hYbV\D S bSpXY b ncY] bcQ^6
UQacl caVRdoc5 hc_Rl S eQZ\V5 b_UVaWQjV] ݷcV[bcݷ S [Q[_Z6\YR_ YX [_UYa_S_[ ^Q
_b^_SV ^>93?455 `VaSlV USQ 1Y\Y hVclaV2 RQZcQ `aVUbcQS\p\Y `bVSU_bY]S_\ b [_U_]
ONOO165 hc_ `_XS_\pVc `a_TaQ]]V5 hYcQojVZ nc_c cV[bc5 `_^pcm5 [Q[_Z `_apU_[ RQZc_S
Yb`_\mX_SQ\bp `aY VT_ XQ`YbY7 3 aVXd\mcQcV _RkVUY^V^YV USdf cQ[Yf ݷcV[bc_Sݷ dWV
^V _RpXQcV\m^_ `aVUbcQS\pVc b_R_Z cV[bc5 SVUm USQ Ybf_U^lf cV[bcQ ]_Tdc _[QXQcmbp
S aQX^_] `_apU[V RQZc_S5 Q `aVb\_SdclZ ONOO165 SbcaVhV^^lZ S bVaVUY^V cV[bcQ5 ^V
S_b`aY^Y]QVcbp [Q[ d[QXQ^YV ^Q b]V^d `_apU[Q RQZc_SD eaQT]V^c ݷcV[bcQݷ S ]^_T_6
RQZc_Slf [_UYa_S[Qf cV] R_\VV ^V _RpXQ^ Rlcm [_aaV[c^l] cV[bc_]7



;9= @aVUSQaYcV\m^lV bSVUV^Yp

6UY^bcSV^^l] Yb[\ohV^YV] ]_W^_ bhYcQcm [_UYa_S[d ^]O6A5 [_c_aQp `a_U_\WQVc
Yb`_\mX_SQcm U\p [_UYa_SQ^Yp cV[bc_S Y]V^^_ `_b\VU_SQcV\m^_bcm RQZc_S5 Q ^V ]^_6
T_RQZc_Slf gV\lf hYbV\7 2_\VV c_T_5 `VaSlV :;@ [_U_S S ^VZ b_S`QUQoc b J\LRR Y
bhYcQVcbp5 hc_ Vb\Y RQZc ^QhY^QVcbp b ^d\VS_T_ RYcQ5 c_ nc_c RQZc b__cSVcbcSdVc _U6
^_RQZc_S_]d [_Ud bY]S_\Q7 CQ[Y] _RaQX_]5 _Rlh^lZ cV[bc S caQUYgY_^^_] e_a]QcV
J\LRR _[QXlSQVcbp [_aaV[c^l] b c_h[Y XaV^Yp ^]O6A Y Y^cVa`aVcYadVcbp _UY^Q[_S_
[Q[ S J\LRR5 cQ[ Y S ^]O6A7 5\p bY]S_\_S5 ^V S_iVUiYf S J\LRR5 ^]O6A `aVU`_\QTQVc
Yb`_\mX_SQ^YV `_b\VU_SQcV\m^_bcVZ YX USdf5 caݷf Y\Y hVclaݷf RQZc_S5 Q `aY ^V_Rf_6
UY]_bcY ‑ Y `pcY5 Y iVbcY5 f_cp `_[Q nc_ ^V ^dW^_C S ^>93?45 `a_bc_ ^Vc bc_\m[Yf
bY]S_\_S7

@aY nc_] S ^]O6A RQZc5 ^QhY^QojYZbp b RYc_S ::95 _X^QhQVc5 hc_ ]l Y]VV] UV6
\_ b bY]S_\_]5 [_U [_c_a_T_ `aVUbcQS\V^ USd]p RQZcQ]YD `VaSlZ RQZc caݷfRQZc^_T_
bY]S_\Q ^QhY^QVcbp b RYc_S :::9D `VaSlZ RQZc hVclaݷfRQZc^_T_ bY]S_\Q ‑ b RYc_S
::::97 5_`_\^YcV\m^lV RQZcl 1Sc_a_Z Y `_b\VUdojYV S `aVUbcQS\V^YY UQ^^_T_ bY]6
S_\Q2 ^QhY^Qocbp b RYc_S :97 CQ[Y] _RaQX_]5 U\p `aVUbcQS\V^Yp `_\VX^_Z Y^e_a]QgYY
S USdfRQZc_S_] [_UV Yb`_\mXdVcbp :: RYc_S YX :?5 S caݷfRQZc_S_] ‑ :? RYc_S YX ;=5 S
hVclaݷfRQZc_S_] ‑ ;:7

CV[bc5 `aVUbcQS\V^^lZ S ^]O6A5 ^V XQSYbYc _c `_apU[Q RQZc_S S gV\lf hYb\QfD
eaQT]V^c cQ[_T_ cV[bcQ _bcQݷcbp [_aaV[c^l]5 XQ Yb[\ohV^YV]5 S_X]_W^_5 ݷdb_h[_S]ݷ
`aVUbcQS\V^Yp _U^_T_ bY]S_\Q S ^QhQ\V Y S [_^gVD _RkVUY^V^YV USdf Y R_\VV cV[bc_S
S ^]O6A _bcQݷcbp cV[bc_] S ^]O6A7 ?hVSYU^lZ ^VU_bcQc_[ d ^]O6A c_\m[_ _UY^C `_6
b[_\m[d U\p _U^_T_ bY]S_\Q Yb`_\mXdocbp [_Ul `VaV]V^^_Z U\Y^l5 U\p YXS\VhV^Yp
bY]S_\Q `_ VT_ ^_]Vad `aYf_UYcbp `a_b]_caVcm SVbm `aVUiVbcSdojYZ V]d cV[bc7 ;a_6
]V c_T_5 cV[bcd S ^]O6A `aYbdj ^VU_bcQc_[5 _RjYZ U\p SbVf [_UYa_S_[5 _b^_SQ^^lf ^Q
^>93?45C ^Y[c_ ^V ]_WVc SQ] TQaQ^cYa_SQcm5 hc_ ^Q [_]`mocVaV5 TUV [c_6c_ `_`lcQVcbp
`a_hYcQcm cV[bc5 be_a]Ya_SQ^^lZ S ^]O6A5 S Yb`_\mXdV]_] iaYecV ^QZUdcbp [_aaV[c6
^lV YX_RaQWV^Yp U\p SbVf bY]S_\_S5 [_c_alV Sl Yb`_\mXdVcV7 3 bQ]_] UV\V5 b_XUQcm
iaYec5 `aVUbcQS\pojYZ bc_ UVbpcm clbph aQX^__RaQX^lf bY]S_\_S5 ^V cQ[ `a_bc_7

BQ]_Z bcaQ^^_Z YX SbVf [_UYa_S_[ ^>93?45 `aVUbcQS\pVcbp [_UYa_S[Q ^]O6:?C _^Q
Yb`_\mXdVc USdfRQZc^lV hYb\Q5 ^_ Y^_TUQ U\p `aVUbcQS\V^Yp _U^_T_ bY]S_\Q `aY]V6
^pocbp USQ cQ[Yf hYb\Q7 NcQ [_UYa_S[Q ^V Y]VVc ^Y[Q[Yf U_bc_Y^bcS S baQS^V^YY b
UadTY]Y5 ^_ _R\QUQVc SbV]Y Yf ^VU_bcQc[Q]Y _U^_SaV]V^^_D S hQbc^_bcY5 Vb\Y ^Qb S
`aY^gY`V dbcaQYSQVc `VaV]V^^Qp U\Y^Q [_UQ bY]S_\Q5 c_ T_aQXU_ \dhiV RdUVc Yb`_\m6
X_SQcm ^]O6A5 SVUm _^Q ^V XQSYbYc _c `_apU[Q RQZc_S Y `\ob [ c_]d b_S]VbcY]Q b J\LRR5
Q ^Y[Q[Yf ^VU_bcQc[_S `_ baQS^V^Yo b ^]O6:? d ^Vݷ ^Vc7 @aY nc_] Y]V^^_ ^]O6:? Yb6
`_\mXdVcbp S bYbcV]Qf \Y^VZ[Y `9>4?GC5 ^QhY^Qp b `9>4?GC6;999D nc_ _Rdb\_S\V^_ cV]5
hc_ S R_\VV aQ^^Yf bYbcV]Qf \Y^VZ[Y5 ^QhY^Qp b `9>4?GC W]5 Yb`_\mX_SQ\Qbm ^L\6;5
c_WV `aVU`_\QTQojQp USdfRQZc^lV [_UlD [Q[ ]l dWV X^QV]5 USdf RQZc_S ^V fSQcY\_
U\p `aVUbcQS\V^Yp SbVf bY]S_\_S ^>93?457

CQ[ Y\Y Y^QhV5 `aVUbcQS\V^YV cV[bcQ5 _b^_SQ^^_V ^Q [_UYa_S[Qf ^>93?455 XQ Yb[\o6
hV^YV] ^]O6A5 S__RjV ^VS_X]_W^_ aQbb]QcaYSQcm [Q[ cV[bc_SlV UQ^^lV S Ybf_U^_]
`a_TaQ]]Ybcb[_] b]lb\VD b ^]O6A S nc_] `\Q^V UV\Q _Rbc_pc ^Vb[_\m[_ \dhiV5 _U6
^Q[_ Vb\Y J\LRR6bY]S_\l XQSVU_]_ `aYbdcbcSdoc Y [_aaV[c^_ _c_RaQWQocbp S \oR_Z
_`VaQgY_^^_Z baVUV5 c_ _ UadTYf bY]S_\Qf nc_T_ b[QXQcm ^V\mXp7 @_nc_]d S apUV b\d6
hQVS Yb`_\mX_SQ^YV bY]S_\_S5 ^V S_iVUiYf S ^QR_a J\LRR5 bhYcQVcbp ^VWV\Q6
cV\m^l] Y\Y S__RjV XQ`aVjQVcbpD ^Q`aY]Va5 nc_ [QbQVcbp cV[bc_S [_]`mocVa^lf
`a_TaQ]] ^Q \oRlf pXl[Qf `a_TaQ]]Ya_SQ^Yp7
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:7=7?7 2Y^Qa^lV Y cV[bc_SlV UQ^^lV

@aY _RaQR_c[V bQ]_Z aQX^_Z Y^e_a]QgYY hQbc_ S_X^Y[QVc SlR_a5 S [Q6
[_] SYUV `aVUbcQSYcm ncd Y^e_a]QgYoC S cV[bc_S_]5 c_ Vbcm S cQ[_] SYUV5
S [_c_a_] Vݷ b]_WVc `a_hYcQcm hV\_SV[5 Y\Y S RY^Qa^_]D `_U RY^Qa^l] S
`aY^gY`V `_UaQXd]VSQVcbp \oR_V `aVUbcQS\V^YV5 _c\Yh^_V _c cV[bc_S_T_5 ^_
_Rlh^_ UQ^^lV `aY nc_] faQ^pcbp S eQZ\Qf Y `VaVUQocbp `_ [_]`mocVa6
^l] bVcp] S c_] WV SYUV5 S [_c_a_] _^Y `aVUbcQS\V^l S phVZ[Qf `Q]pcY
[_]`mocVaQ S_ SaV]p Yf _RaQR_c[Y `a_TaQ]]Q]Y7

5\p c_T_5 hc_Rl dpb^Ycm aQX^Ygd ]VWUd cV[bc_Sl] Y RY^Qa^l] `aVU6
bcQS\V^YV] UQ^^lf5 ]l `a_SVUݷ] ^VR_\mi_Z n[b`VaY]V^c5 Y S VT_ `a_SVUV^YY
^Q] `_]_WVc `a_TaQ]]Q 85H4E=@5 _Rlh^_ Y]VojQpbp ^Q \oR_Z ^>9H6bYbcV]V7
5\p ^QhQ\Q b_XUQUY]=: USQ eQZ\Q5 S [_c_alV XQ`YiV] `_b\VU_SQcV\m^_bcm
hYbV\ :9995 ;99:5 <99;5 7 7 7 5 :999BB ‑ c_ Vbcm SbVT_ :99 hYbV\5 [QWU_V b\VUdo6
jVV R_\miV `aVUlUdjVT_ ^Q :99:7 FYca_bcm S c_]5 hc_ ncY hYb\Q ]l S _UY^
eQZ\ XQ`YiV] S cV[bc_S_] `aVUbcQS\V^YY5 `_ _U^_]d S bca_[V5 Q S UadT_Z
eQZ\ ‑ S SYUV hVclaݷfRQZc^lf gV\lf hYbV\5 c_h^_ cQ[5 [Q[ _^Y `aVUbcQS\p6
ocbp S `Q]pcY [_]`mocVaQ `aY Sl`_\^V^YY SbVS_X]_W^lf aQbhݷc_S7 EQZ\l
]l ^QX_Sݷ] >E=25BC7DHD Y >E=25BC729>7 5\p ^QhQ\Q `_b]_caY]5 hc_ d ^Qb
`_\dhY\_bmC

1FCDI8?CDCN8G?B;4 <C
>E=25BC729> >E=25BC7DHD
1FCDI8?CDCN8G?B;4 <C 6<
D?D1< A
6BG6B66B66 : 1FCD 1FCD =99 V1B ;< :?C;: >E=25BC729>
6BG6B66B66 : 1FCD 1FCD >B; V1B ;< :?C;: >E=25BC7DHD
1FCDI8?CDCN8G?B;4

;Q[ SYUY]5 US_Yh^lZ eQZ\ `_\dhY\bp aQX]Va_] a_S^_ =99 RQZc5 hc_ S`_\^V
`_^pc^_C ]l XQ`YbQ\Y S ^VT_ :99 hYbV\ `_ = RQZcQ [QWU_V7 CV[bc_SlZ eQZ\
`_\dhY\bp aQX]Va_] >B; RQZcQ5 c_ Vbcm hdcm R_\miVD _^ ]_T Rl Rlcm Y ]V^m6
iV5 Vb\Y Rl ]l XQ`YbQ\Y S ^VT_5 ^Q`aY]Va5 hYb\Q _c : U_ :995 c_ Vbcm cQ[YV
hYb\Q5 `aVUbcQS\V^YV [_c_alf b_bc_Yc YX ]V^miVT_ [_\YhVbcSQ gYea7 @_6
b]_caY]5 _c[dUQ SXp\_bm hYb\_ >B;7 HYb\Q _c :999 U_ B99A Y]Voc S bS_ݷ]
cV[bc_S_] `aVUbcQS\V^YY `_ hVclaV gYeal5 Y cQ[Yf hYbV\ UVSpcmD hYb\Q _c
:999B U_ BB9BA XQ`YblSQocbp `pcmo gYeaQ]Y [QWU_V5 Y cQ[Yf hYbV\ d ^Qb
UVSp^_bc_D `_b\VU^VV hYb\_ ^QiVZ `_b\VU_SQcV\m^_bcY5 :999BB5 `aVUbcQS\V^_
iVbcmo gYeaQ]Y5 Y cQ[_V hYb\_ d ^Qb _U^_7 ;a_]V c_T_5 [QWU_V hYb\_ XQ`YbQ6
^_ ^Q _cUV\m^_Z bca_[V5 Q bca_[Y5 [Q[ ]l X^QV]5 aQXUV\V^l bY]S_\_] `VaVS_6
UQ bca_[Y 1bY]S_\ b [_U_] :92D `_b[_\m[d hYbV\ SbVT_ bc_5 bY]S_\_S `VaVS_UQ
bca_[Y c_WV bc_ ‑ `_b\V [QWU_T_ hYb\Q 1S c_] hYb\V Y `_b\V `_b\VU^VT_D S_6
_RjV bhYcQVcbp5 hc_ [_aaV[c^lZ cV[bc_SlZ eQZ\ U_\WV^ XQ[Q^hYSQcmbp [_a6
aV[c^_Z bca_[_Z5 c7 V7 `_b\VU^Y] bY]S_\_] S [ݷ^ U_\WV^ Rlcm [Q[ aQX bY]S_\

=:NcY eQZ\l Sl ^QZUݷcV S QafYSV `aY]Va_S [ nc_Z [^YTVD `a_TaQ]]l ^Q @Qb[Q\V U\p
Yf b_XUQ^Yp RdUdc `aYSVUV^l S 7B7;ݷ



;9? @aVUSQaYcV\m^lV bSVUV^Yp

`VaVS_UQ bca_[Y27 9c_T_ Y]VV] 4·9+5·90+6·1+100 = 36+450+6+100 = 5925
hc_ ]l Y dSYUV\Y S SlUQhV [_]Q^Ul <C 6<7

@aY nc_] eQZ\ >E=25BC7DHD ]_W^_ SlUQcm ^Q `VhQcm5 ^Q`aY]VaC

1FCDI8?CDCN8G?B;4 31D >E=25BC7DHD
:999
;99:
<99;
=99<
>99=

d777f

BA9B@
BB9BA
:999BB
1FCDI8?CDCN8G?B;4

6T_ cQ[WV ]_W^_ _c[alcm S \oR_] cV[bc_S_] aVUQ[c_aV ‑ Vb\Y nc_ bUV\Qcm5
]l dSYUY] Sbݷ cV WV bc_ hYbV\5 c_h^VV5 Yf UVbpcYh^_V `aVUbcQS\V^YV5 Y b]_6
WV] `aY WV\Q^YY S^VbcY YX]V^V^Yp7 9^QhV T_S_ap5 ]l ]_WV] aQR_cQcm b
eQZ\_] >E=25BC7DHD5 `aY]V^pp ^QiY _Rlh^lV baVUbcSQ aQR_cl b cV[bc_]7
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‑ `aYhݷ] ^Q] Vjݷ `_SVXݷc5 Vb\Y ^Qi cVa]Y^Q\ ^V `aYUݷc S ^VT_U^_bcm5 b\d6
hQZ^_ `_\dhYS baVUY SbVZ nc_Z RV\YRVaUl d`aQS\pojYV `_b\VU_SQcV\m^_bcY5
`VaV`a_TaQ]]YadojYV VT_ `_SVUV^YV7 3`a_hV]5 `aYSVbcY cVa]Y^Q\ S hdS6
bcS_ ]_W^_ S \oR_Z ]_]V^c [_]Q^U_Z B5C5D7 CQ[ Y\Y Y^QhV5 ]l SYUY]5 hc_
>E=25BC729> ^V `aVU^QX^QhV^ U\p hV\_SV[QD c_ WV bQ]_V ]_W^_ b[QXQcm `a_
\oR_Z eQZ\5 ^V pS\pojYZbp cV[bc_Sl]7

;Q[ dbca_V^ eQZ\ >E=25BC729>5 ^Q] `_]_WVc \dhiV `_^pcm `a_TaQ]]Q
85H4E=@5 [_c_aQp `_XS_\pVc SlSVbcY ^Q `VhQcm X^QhV^Yp RQZc_S XQUQ^^_6
T_ eQZ\Q 1S iVbc^QUgQcVaYh^_Z ^_cQgYY25 Q `aY d[QXQ^YY U_`_\^YcV\m^_T_
[\ohY[Q 6L `_[QXQcm Vjݷ Y b__cSVcbcSdojYV RQZcQ] bY]S_\l ‑ c_h^VV5 cV
YX ^Yf5 [_c_alV ]_W^_ _c_RaQXYcm ^Q n[aQ^V7
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BQ]Qp \VSQp [_\_^[Q XUVbm ‑ nc_ QUaVbQ5 c_ Vbcm `_apU[_SlV ^_]VaQ RQZc_S _c
^QhQ\Q eQZ\QD _^Y YUdc b Y^cVaSQ\_] :9165 `_b[_\m[d [QWUQp bca_[Q b_UVa6
WYc YX_RaQWV^YV iVbc^QUgQcY _hVaVU^lf RQZc_S7 5Q\miV YUdc5 b_RbcSV^^_5
bQ]Y RQZcl5 Q S [_\_^[V b`aQSQ ‑ bY]S_\l5 [_Ul [_c_alf b_UVaWQcbp S b__c6
SVcbcSdojYf RQZcQf 1Y\Y c_h[Q5 Vb\Y bY]S_\ _c_RaQXYcm ^V\mXp27 @_b]_caVS
S ncd [_\_^[d5 ]l dSYUY] dWV X^Q[_]do ^Q] RV\YRVaUd7

3Va^dSiYbm [ b_UVaWY]_]d RQZc_S5 Sb`_]^Y]5 hc_ hYb\Q d ^Qb `_ db\_6
SYo XQUQhY5 S_6`VaSlf5 hVclaݷfRQZc^lV5 Y5 S_6Sc_alf5 ^Qi [_]`mocVa _c6
^_bYcbp [ [\Qbbd <9DD<565>491>5 c_ Vbcm ]\QUiYZ RQZc hYb\Q YUݷc `VaSl]7
3XpS `VaSlV hVclaV RQZcQ YX ^QiVT_ UQ]`Q5 ]l SYUY] 5A 9< 99 99D `VaV6
bcQSYS Yf S _RaQc^_] `_apU[V5 `_\dhQV] 99999<5AD `VaVS_Up YX iVbc^QUgQ6
cVaYh^_Z bYbcV]l S UVbpcYh^do5 Y]VV] 1b dhݷc_] c_T_5 hc_ N _R_X^QhQVc :=2C
3 · 162 + 14 · 161 + 8 · 160 = 768 + 224 + 8 = 10005 nc_ Y Vbcm5 [Q[ ]l `_]6
^Y]5 `VaS_V hYb\_5 XQ`YbQ^^_V S eQZ\7 >Q Sbp[YZ b\dhQZ `a_UV\QV] c_ WV
bQ]_V U\p `_b\VU^Yf hVclaݷf RQZc_S ^QiVT_ UQ]`QC 9< A@ 9: 99D `VaVbcQ6
SYS Yf5 `_\dhQV] 999:A@9<16 = 1 · 164 + 8 · 163 + 7 · 162 + 0 · 161 + 3 · 160 =
65536 + 8 · 4096 + 7 · 256 + 3 = 100099D [Q[ SYUY]5 Sbݷ bf_UYcbp7
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3 `aQS_Z [_\_^[V ^Qf_UYcbp S`_\^V hYcQV]lZ cV[bc5 hc_ Y `_^pc^_5 SVUm
eQZ\ [Q[ aQX cV[bc_SlZD c_h[Q]Y XUVbm `a_TaQ]]Q 85H4E=@ Rl\Q Sl^dWUV^Q
XQ]V^Ycm c_\m[_ bY]S_\l `VaVS_UQ bca_[Y7 @a_b]QcaYSQp X^QhV^Yp RQZc_S5
^QhY^Qp b `VaS_T_5 ]l SYUY] <:16 1UVbpcYh^_V =B2 ‑ J\LRR6[_U gYeal :5
XQcV] caY aQXQ <916 ‑ J\LRR6[_U ^d\p5 `_c_] 9J16 1UVbpcYh^_V :92 ‑ nc_ [Q[
aQX bY]S_\ `VaVS_UQ bca_[Y5 Y cQ[ UQ\VV7

CQ[_V `aVUbcQS\V^YV dU_R^_ U\p hV\_SV[Q5 ^_ `a_TaQ]]Q] aQR_cQcm b ^Y]
cadU^VVD U\p `a_SVUV^Yp [Q[Yf Rl c_ ^Y Rl\_ SlhYb\V^YZ hYb\Q `aYf_UYcbp
`VaVS_UYcm S c_ `aVUbcQS\V^YV5 b [_c_al] ]_WVc b`aQSYcmbp gV^caQ\m^lZ
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`a_gVbb_a7 ;_^Vh^_5 cQ[_V `aV_RaQX_SQ^YV5 [Q[ ]l dSYUY] `_XU^VV5 Sl`_\6
^Ycm b_SbV] ^V cadU^_5 `a_bc_ _ [ݷ^ ^V_Rf_UY]_ `_]^Ycm Y5 [_^Vh^_ WV5
`_^Y]Qcm5 hc_5 [_TUQ Y S [Q[_] SYUV d ^Qb `aVUbcQS\V^_7

:7=7@7 =QiY^^lZ [_U5 [_]`Y\pc_al Y Y^cVa`aVcQc_al

;Q[ ]l dWV T_S_aY\Y5 `aQ[cYhVb[Y SbV b_SaV]V^^lV gYea_SlV SlhYb\Y6
cV\m^lV ]QiY^l aQR_cQoc `_ _U^_]d Y c_]d WV `aY^gY`d7 3lhYb\YcV\m^_V
dbca_ZbcS_ 1b_RbcSV^^_ bQ] [_]`mocVa2 b_bc_Yc YX gV^caQ\m^_T_ `a_gVb6
b_aQ 5 _`VaQcYS^_Z `Q]pcY Y `VaYeVaYZ^lf dbca_ZbcS 7 3 R_\miY^6
bcSV b\dhQVS SbV ncY [_]`_^V^cl `_U[\ohQocbp [ _RjVZ iY^V 7

?`VaQcYS^Qp `Q]pcm b_bc_Yc YX _UY^Q[_Slf phVV[ `Q]pcY 5 [QWUQp YX
[_c_alf Y]VVc bS_Z d^Y[Q\m^lZ ^_]Va5 ^QXlSQV]lZ QUaVb_] 7 PhVZ[Q b_UVa6
WYc ^Vb[_\m[_ 1hQjV SbVT_ ‑ S_bV]m2 US_Yh^lf aQXapU_S5 [QWUlZ YX [_c_6
alf ]_WVc ^Qf_UYcmbp S _U^_] YX USdf b_bc_p^YZ5 _Rlh^_ _R_X^QhQV]lf [Q[
ݷm\_^ݷ Y 7ݷVUY^YgQݷ Nc_ `_XS_\pVc phVZ[V [Q[ VUY^_]d gV\_]d ^Qf_UYcmbp
S _U^_] YX 2𝑛 b_bc_p^YZ5 TUV 𝑛 ‑ [_\YhVbcS_ aQXapU_S S phVZ[VD cQ[5 Vb\Y
aQXapU_S S_bV]m5 c_ S_X]_W^lf b_bc_p^YZ phVZ[Y RdUVc 28 = 2565 Y\Y5 Y^QhV
T_S_ap5 phVZ[Q ]_WVc ݷYcm^[_`ݷ hYb\_ _c 0 U_ 2557

3 gV^caQ\m^_] `a_gVbb_aV Y]VVcbp ^V[_c_a_V [_\YhVbcS_ aVTYbca_S ‑
bfV]5 ^Q`_]Y^QojYf phVZ[Y `Q]pcYD `_b[_\m[d aVTYbcal ^Qf_Upcbp ^V`_6
baVUbcSV^^_ S `a_gVbb_aV5 _^Y aQR_cQoc _hV^m Rlbca_5 ^_ Yf [_\YhVbcS_ _TaQ6
^YhV^_5 cQ[ hc_ Yb`_\mX_SQcm aVTYbcal b\VUdVc U\p faQ^V^Yp bQ]_Z ^V_Rf_6
UY]_Z Y^e_a]QgYY7 @a_gVbb_a _R\QUQVc b`_b_R^_bcmo [_`Ya_SQcm UQ^^lV
YX _`VaQcYS^_Z `Q]pcY S aVTYbcal Y _RaQc^_5 `a_YXS_UYcm ^QU b_UVaWY]l]
aVTYbca_S QaYe]VcYhVb[YV Y UadTYV _`VaQgYYD S ^V[_c_alf b\dhQpf _`VaQ6
gYY ]_W^_ `a_YXS_UYcm Y ^V`_baVUbcSV^^_ b UQ^^l]Y S phVZ[Qf `Q]pcY5 ^V
[_`Yadp Yf b_UVaWY]_V S aVTYbcal=;7

;_\YhVbcS_ Y^e_a]QgYY5 [_c_a_V ]_WVc _RaQR_cQcm `a_gVbb_a S _UY^
`aYݷ] 1XQ _U^d [_]Q^Ud25 ^QXlSQVcbp ]QiY^^l] b\_S_] 7 AQX]Va R_\miY^6
bcSQ aVTYbca_S S c_h^_bcY aQSV^ ]QiY^^_]d b\_Sd7 3 b_SaV]V^^lf bYbcV]Qf
]QiY^^_V b\_S_5 [Q[ `aQSY\_5 R_\miV5 hV] phVZ[Q `Q]pcYD cQ[5 ]QiY^^_V
b\_S_ `a_gVbb_aQ Y5>D9E= b_bcQS\pVc <; RYcQ5 c_ Vbcm b__cSVcbcSdVc hVclaݷ]
S_bm]YRYc_Sl] phVZ[Q] `Q]pcY7

;Q[ ]l dWV X^QV] 1b]7 5>7:7:ݷ bca7 ?;25 `a_TaQ]]Q XQ`YblSQVcbp S _`V6
aQcYS^do `Q]pcm S SYUV gYea_Slf [_U_S5 _R_X^QhQojYf cV Y\Y Y^lV _`V6
aQgYY5 Q b`VgYQ\m^lZ aVTYbca `a_gVbb_aQ5 [_c_alZ ^QXlSQVcbp bhݷchY[_]
[_]Q^U 1Q^T\7 @B?7B1= 3?E>D5B2 Y\Y d[QXQcV\V] Y^bcad[gYY 19>CDBE3D9?>

=;>Q\YhYV Y\Y _cbdcbcSYV cQ[_Z S_X]_W^_bcY XQSYbYc _c [_^[aVc^_T_ `a_gVbb_aQD cQ[5
`a_gVbb_al Y5>D9E= ]_Tdc5 ]Y^dp aVTYbcal5 `aYRQSYcm XQUQ^^_V hYb\_ [ b_UVaWY]_]d
XQUQ^^_Z phVZ[Y `Q]pcY Y `a_YXSVbcY ^V[_c_alV UadTYV _`VaQgYY5 c_TUQ [Q[ `a_gVbb_al
\YJ[L5 `aY]V^pSiYVbp S [_]`mocVaQf eYa]l \E> V93B?CICD5=C5 d]V\Y c_\m[_ [_`Ya_SQcm
b_UVaWY]_V phVZ[Y `Q]pcY S aVTYbca Y\Y5 ^Q_R_a_c5 b_UVaWY]_V aVTYbcaQ S phVZ[d `Q]pcY5
^_ ^Y[Q[Yf UadTYf _`VaQgYZ ^QU phVZ[Q]Y `Q]pcY Sl`_\^pcm ^V ]_T\Y7
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@?9>D5B25 _`aVUV\pVc5 YX [Q[_T_ ]VbcQ `Q]pcY ^dW^_ SXpcm [_U _hVaVU^_Z [_6
]Q^Ul7 @a_gVbb_a Sl`_\^pVc gY[\ _RaQR_c[Y [_]Q^U ‑ c_ Vbcm YXS\V[QVc
YX `Q]pcY [_U _hVaVU^_Z [_]Q^Ul5 dSV\YhYSQVc bhݷchY[ [_]Q^U5 UViYead6
Vc YXS\Vhݷ^^lZ [_U5 Yb`_\^pVc `aVU`YbQ^^lV UVZbcSYp5 b^_SQ YXS\V[QVc YX
`Q]pcY _hVaVU^do [_]Q^Ud5 Y cQ[ U_ RVb[_^Vh^_bcY7

@aVUbcQS\V^YV `a_TaQ]]l5 b_bc_pjVV YX [_U_S ]QiY^^lf [_]Q^U Y5 [Q[
b\VUbcSYV5 ݷpc^_V^_`ݷ gV^caQ\m^_]d `a_gVbb_ad5 ^QXlSQVcbp ]QiY^^l]
[_U_] 7 @a_gVbb_a \VT[_ ]_WVc UViYea_SQcm cQ[YV [_Ul [_]Q^U5 ^_ hV\_SV6
[d Yf XQ`_]^Ycm _hV^m cadU^_5 cV] R_\VV hc_ S_ ]^_TYf b\dhQpf ^dW^_V hYb\_
`aYf_UYcbp SlhYb\pcm5 `_UbcQS\pp S _`aVUV\ݷ^^lV ]VbcQ [_U_SlV gV`_h[Y
US_Yh^lf RYc_S7 3_c5 ^Q`aY]Va5 USQ RQZcQ5 XQ`YblSQV]lV S iVbc^QUgQcV6
aYh^_Z bYbcV]V [Q[ 9: MA 1b__cSVcbcSdojYV UVbpcYh^lV X^QhV^Yp ‑ :5 ;:?25
_R_X^QhQoc ^Q `a_gVbb_aQf Y5>D9E= [_]Q^Ud SXpcmݷ hYb\_ YX aVTYbcaQ NJa5
`aYRQSYcm [ ^V]d hYb\_ YX aVTYbcaQ NKa5 aVXd\mcQc b\_WV^Yp `_]VbcYcm _R6
aQc^_ S aVTYbca NJa7ݷ 8Q`_]^Ycm USQ hYb\Q 9: MA ^Vb\_W^_5 ^_ SVUm aQX^lf
[_]Q^U ^Q `a_gVbb_aV Y5>D9E= ‑ ^Vb[_\m[_ b_cV^5 UQ [ c_]d WV XUVbm bQ]Q
[_]Q^UQ ‑ c_\m[_ `VaSlZ RQZc 19:25 Q Sc_a_Z 1MA2 ^Q] `aYUݷcbp SlhYb\Ycm
S d]V5 Sb`_]^YS 1Y\Y dX^QS YX b`aQS_h^Y[Q25 hc_ ]\QUiYV caY RYcQ S nc_]
RQZcV _R_X^QhQoc `VaSlZ aVTYbca 1`VaS_V b\QTQV]_V5 Q cQ[WV Y ]Vbc_5 [dUQ
b\VUdVc XQ`YbQcm aVXd\mcQc25 b\VUdjYV caY RYcQ _R_X^QhQoc Sc_a_Z aVTYbca5
Q bQ]lV bcQaiYV USQ RYcQ XUVbm U_\W^l Rlcm aQS^l VUY^YgQ]5 hc_ _X^QhQVc5
hc_ _RQ _`VaQ^UQ pS\pocbp aVTYbcaQ]Y7 8^Qp 1Y\Y5 _`pcm WV5 `_Ub]_caVS S
b`aQS_h^Y[V25 hc_ ^_]Va aVTYbcaQ NJa ‑ 95 Q ^_]Va aVTYbcaQ NKa ‑ <5 ]l cV6
`Vam ]_WV] XQ`YbQcm US_Yh^_V `aVUbcQS\V^YV ^QiVT_ RQZcQC :: 9:: 999 1`a_6
RV\l SbcQS\V^l U\p ^QT\pU^_bcY25 hc_ Y UQݷc S UVbpcYh^_Z XQ`YbY ;:?5 Q S
iVbc^QUgQcVaYh^_Z ‑ Yb[_]_V MA7

6b\Y ^Q] `_caVRdVcbp _bSVWYcm S `Q]pcY [db_hV[ ^QiVZ `a_TaQ]]l5 ^Q6
`YbQ^^lZ USQ U^p ^QXQU5 c_ hc_Rl VT_ `a_hYcQcm5 ^Q] `aYUݷcbp Sadh^do
aQb[\QUlSQcm RQZcl ^Q b_bcQS\pojYV Yf RYcl Y5 bSVappbm b_ b`aQS_h^Y[_]5
Sb`_]Y^Qcm5 hc_ WV [Q[Qp [_]Q^UQ UV\QVc7 6b\Y `a_TaQ]]YbcQ XQbcQSYcm b_6
bcQS\pcm `a_TaQ]]l S_c cQ[Y] S_c b`_b_R_]5 ^YhVT_ `_\VX^_T_ _^ ^V ^Q`YiVc
XQ Sbo bS_o WYX^m5 SVUm S \oR_Z5 UQWV bQ]_Z ^VR_\mi_Z5 ^_ `aQ[cYhVb[Y
`aY]V^Y]_Z `a_TaQ]]V cQ[Yf [_]Q^U RdUVc ^Vb[_\m[_ clbph5 ^d Q bQ]lV
R_\miYV `a_TaQ]]l b_bc_pc YX UVbpc[_S ]Y\\Y_^_S ]QiY^^lf [_]Q^U7

@aY aQR_cV b pXl[Q]Y `a_TaQ]]Ya_SQ^Yp Slb_[_T_ da_S^p5 cQ[Y]Y [Q[
@Qb[Q\m5 BY5 <Yb` Y Ua75 `a_TaQ]]Ybcd `aVU_bcQS\pVcbp S_X]_W^_bcm ^Q6
`YbQcm `a_TaQ]]d S SYUV5 `_^pc^_] Y dU_R^_] U\p hV\_SV[Q5 Q ^V U\p gV^6
caQ\m^_T_ `a_gVbb_aQ7 @a_gVbb_a cQ[do `a_TaQ]]d Sl`_\^Ycm dWV ^V ]_WVc5
Y hc_Rl Sb6ݷcQ[Y XQbcQSYcm Yb`_\^Ycmbp `a_TaQ]]d5 ^Q`YbQ^^do ^Q pXl[V
Slb_[_T_ da_S^p5 `aYf_UYcbp `aYRVT^dcm [ _U^_]d YX USdf S_X]_W^lf b`_6
b_R_S caQ^b\pgYY `a_TaQ]]l7 NcY USQ b`_b_RQ ^QXlSQocbp [_]`Y\pgYVZ Y
Y^cVa`aVcQgYVZ7

3 `VaS_] b\dhQV `aY]V^poc [_]`Y\pc_a ‑ `a_TaQ]]d5 `aY^Y]Qojdo
^Q Sf_U cV[bc `a_TaQ]]l ^Q pXl[V `a_TaQ]]Ya_SQ^Yp Slb_[_T_ da_S^p Y



;:9 @aVUSQaYcV\m^lV bSVUV^Yp

SlUQojdo n[SYSQ\V^c^lZ ]QiY^^lZ [_U=<7 >Q`aY]Va5 S b\VUdojVZ hQbcY
[^YTY ]l RdUV] `YbQcm `a_TaQ]]l ^Q @Qb[Q\VD ^QRaQS cV[bc `a_TaQ]]l 1cQ[
^QXlSQV]lZ Ybf_U^lZ cV[bc2 Y b_faQ^YS VT_ S eQZ\V5 ]l RdUV] XQ`db[Qcm
[_]`Y\pc_a @Qb[Q\p5 [_c_alZ5 `a_hYcQS cV[bc ^QiVZ `a_TaQ]]l5 \YR_ Sl6
UQbc b__RjV^Yp _R _iYR[Qf5 \YR_5 Vb\Y `a_TaQ]]Q ^Q`YbQ^Q S b__cSVcbcSYY b
`aQSY\Q]Y pXl[Q @Qb[Q\m5 b_XUQbc Vݷ n[SYSQ\V^c S SYUV Yb`_\^pV]_T_ eQZ6
\Q5 S [_c_a_] RdUVc ^Qf_UYcmbp ]QiY^^lZ [_U ^QiVZ `a_TaQ]]l7 8Q`db[Qp
^Qid `a_TaQ]]d5 ]l `_caVRdV] _c _`VaQgY_^^_Z bYbcV]l XQTadXYcm nc_c ]Q6
iY^^lZ [_U S _`VaQcYS^do `Q]pcm Y `VaVUQcm V]d d`aQS\V^YV5 S aVXd\mcQcV
hVT_ `a_gVbb_a Sl`_\^Yc cV UVZbcSYp5 [_c_alV ]l _`YbQ\Y S SYUV cV[bcQ ^Q
pXl[V @Qb[Q\m7

B\VUdVc `_UhVa[^dcm5 hc_ [_]`Y\pc_a ‑ nc_ c_WV `a_TaQ]]Q5 ^Q`YbQ^^Qp
^Q [Q[_]6c_ pXl[V `a_TaQ]]Ya_SQ^YpD S hQbc^_bcY5 ^Qi [_]`Y\pc_a @Qb[Q\p
bQ]5 [Q[ nc_ ^Y bcaQ^^_5 ^Q`YbQ^ ^Q @Qb[Q\V5 Q U\p [_]`Y\pgYY [QWU_Z
b\VUdojVZ SVabYY VT_ b_XUQcV\Y Yb`_\mXdoc `aVUlUdjdo SVabYo bS_VT_ WV
[_]`Y\pc_aQ7

3c_a_Z b`_b_R Yb`_\^V^Yp `a_TaQ]]5 ^Q`YbQ^^lf ^Q pXl[Qf Slb_[_T_
da_S^p5 ^QXlSQVcbp Y^cVa`aVcQgYVZ7 @a_TaQ]]Q6Y^cVa`aVcQc_a XQTadWQVc
YX d[QXQ^^_T_ VZ eQZ\Q Ybf_U^lZ cV[bc `a_TaQ]]l Y Sl`_\^pVc `aVU`YbQ^6
^lV ncY] cV[bc_] UVZbcSYp iQT XQ iQT_]5 ^YhVT_ ^Y[dUQ5 S__RjV T_S_ap5 ^V
`VaVS_Up7 B_SaV]V^^lV Y^cVa`aVcQc_al _Rlh^_ U\p dU_RbcSQ Y dSV\YhV^Yp
b[_a_bcY aQR_cl b_XUQoc [Q[_V6c_ bS_ݷ S^dcaV^^VV `aVUbcQS\V^YV Sl`_\^pV6
]_Z `a_TaQ]]l5 ^_ b ]QiY^^l] [_U_] cQ[_V `aVUbcQS\V^YV ^V Y]VVc ^YhVT_
_RjVT_7

8UVbm bc_Yc bUV\Qcm SQW^_V XQ]VhQ^YV7 9X _U^_T_ i[_\m^_T_ dhVR^Y[Q
S UadT_Z [_hdVc b_SVaiV^^_ RaVU_SQp eaQXQ5 hc_ p[_Rl Y^cVa`aVcQc_a `V6
aVS_UYc `a_TaQ]]d S ]QiY^^lZ [_U `_iQT_S_ Y cdc WV nc_c [_U Sl`_\6
^pVc7 6b\Y SQ] hc_6c_ `_U_R^_V T_S_aY\Y Y\Y Sl bQ]Y cQ[_V `a_hYcQ\Y S
[Q[_Z6^YRdUm _hVaVU^_Z ^V `_Z]Y [V] ^Q`YbQ^^_Z [^YW[V 1`dbcm UQWV Y]V6
ojVZ TaYe ]Y^YbcVabcSQ _RaQX_SQ^Yp5 RlSQVc Y cQ[_V2 ‑ ^V SVamcV5 SQb S
_hVaVU^_Z aQX _R]Q^lSQoc1 CQ[Qp cVf^Y[Q Sl`_\^V^Yp S `aY^gY`V S_X]_W^Q
Y UQWV Y]VVc ^QXSQ^YV ‑ SR]6[_]`Y\pgYp 1QRRaVSYQcdaQ SR] _RaQX_SQ^Q
_c Q^T\YZb[Yf b\_S :ECD 9> D9=525 ^_ _^Q baQS^YcV\m^_ b\_W^Q S aVQ\YXQgYYD
^Q`aY]Va5 `aY nc_] `aYf_UYcbp _Rf_UYcm _TaQ^YhV^Yp5 ^Q\_WV^^lV _`VaQgY6
_^^_Z bYbcV]_Z5 [_c_aQp5 Vb\Y ^V `aVU`aY^pcm b`VgYQ\m^lf ]Va5 ^V `_XS_6
\pVc ^YhVT_ XQ`YblSQcm S _R\QbcY `Q]pcY5 faQ^pjYV ]QiY^^lZ [_U Sl`_\6
^pV]_Z `a_TaQ]]l5 Q ^Q cV _R\QbcY `Q]pcY5 b_UVaWY]_V [_c_alf `a_TaQ]]Q
]_WVc YX]V^pcm5 ^V `_XS_\pVc `VaVUQcm d`aQS\V^YV 1c_ Vbcm Sl`_\^Ycm Yf
b_UVaWY]_V [Q[ ^QR_a ]QiY^^lf [_]Q^U27 9X6XQ S_X^Y[QojYf cVf^YhVb[Yf
`a_R\V] SR]6[_]`Y\pgYp `aY]V^pVcbp ^V cQ[ hQbc_D ]VWUd `a_hY]5 ]^_TYV
`a_TaQ]]Ybcl S__RjV ^V bhYcQoc nc_c SQaYQ^c Yb`_\^V^Yp `a_TaQ]] Y^6

=<3__RjV T_S_ap5 [_]`Y\pc_a ‑ nc_ `a_TaQ]]Q5 `VaVS_UpjQp `a_TaQ]]l b _U^_T_ pXl[Q
^Q UadT_ZD `VaVS_U ^Q pXl[ ]QiY^^_T_ [_UQ ‑ nc_ \Yim hQbc^lZ b\dhQZ5 f_cp Y _hV^m
SQW^lZ7



:7=7 @a_TaQ]]l Y UQ^^lV ;::

cVa`aVcQgYVZ7 ?Rlh^_]d Y^cVa`aVcQc_ad S_SbV ^V _RpXQcV\m^_ cQ[ YXS_aQ6
hYSQcmbp5 hc_Rl Yb`_\^Ycm ^Qid `a_TaQ]]d5 SVUm _^ bQ] `_ bVRV pS\pVcbp
`a_TaQ]]_Z Y ]_WVc `a_bc_ Sl`_\^Ycm ^dW^lV UVZbcSYp5 ^Y[dUQ5 ^Y S [Q6
[_Z [_U Yf ^V `VaVS_UpD cQ[_Z Y^cVa`aVcQc_a b_XUQcm S UVbpc[Y aQX `a_jV5
hV] SR]6[_]`Y\pc_a5 `VaVS_UpjYZ eaQT]V^cl `a_TaQ]]l S ]QiY^^lZ [_U
S_ SaV]p Vݷ Yb`_\^V^Yp7 C_c bcaQ^^lZ hV\_SV[5 [_c_alZ `VaSl] SbcQSY\ S
dhVR^Y[ eaQXd `a_ `_iQT_SlZ `VaVS_U S ]QiY^^lZ [_U b ^V]VU\V^^l] Yb6
`_\^V^YV]5 bQ]5 _hVSYU^_5 ^Y[_TUQ ^Y[Q[Yf `a_TaQ]] ^V `YbQ\5 Y^QhV cQ[Qp
YUVp `a_bc_ ^V `aYi\Q Rl V]d S T_\_Sd7

B _U^Y] Y^cVa`aVcQc_a_] ]l dWV bcQ\[YSQ\YbmC nc_ [_]Q^U^lZ Y^cVa6
`aVcQc_a5 _RaQRQclSQojYZ [_]Q^Ul5 [_c_alV ]l ^QRYaQV] S [_]Q^U^_Z
bca_[V7 ;Q[ ]l SYUV\Y S 5<:7;7:ݷ ^Q pXl[V nc_T_ Y^cVa`aVcQc_aQ5 [_c_alZ
^QXlSQVcbp K?EB>5 \85<<5 ]_W^_ `YbQcm S`_\^V ^Qbc_pjYV `a_TaQ]]l7 5ad6
TYV Y^cVa`aVcQc_al ]l `_[Q aQbb]QcaYSQcm ^V RdUV]5 _c\_WYS X^Q[_]bcS_
b ^Y]Y U_ caVcmVT_ c_]QD ^_ S__RjV Y^cVa`aVcYadV]_V Yb`_\^V^YV fQaQ[cVa6
^_ U\p iYa_[_T_ [adTQ pXl[_S `a_TaQ]]Ya_SQ^Yp5 cQ[Yf [Q[ @Va\5 @QZc_^5
AdRY5 <Yb` Y ]^_TYf UadTYf7

9^cVaVb^_ XQ]VcYcm5 hc_ S ^QiV SaV]p TaQ^Ygl ]VWUd [_]`Y\pgYVZ Y Y^6
cVa`aVcQgYVZ `_bcV`V^^_ aQX]lSQocbp7 =^_TYV [_]`Y\pc_al `VaVS_Upc `a_6
TaQ]]d ^V S ]QiY^^lZ [_U5 Q S ^V[_V `a_]VWdc_h^_V `aVUbcQS\V^YV5 _Rlh^_
^QXlSQV]_V DݷRQZc6[_U_]ݷ Y]V^^_ cQ[ aQR_cQoc [_]`Y\pc_al pXl[_S 5WQSQ
1S1F12 Y L37 3_ ]^_TYf b\dhQpf [_]`Y\pc_al `_a_WUQoc cQ[_Z [_U5 [_c_alZ
dWV S_ SaV]p Yb`_\^V^Yp `a_YXS_UYc Y^cVa`aVcQgYo [Q[_Z6c_ hQbcY `a_]V6
Wdc_h^_T_ `aVUbcQS\V^Yp `a_TaQ]]l7 B UadT_Z bc_a_^l5 Y^cVa`aVcQc_al
b gV\mo `_SliV^Yp neeV[cYS^_bcY aQR_cl c_WV `VaVS_Upc `a_TaQ]]d S
`a_]VWdc_h^_V `aVUbcQS\V^YV5 [_c_a_V5 `aQSUQ5 XQcV] Sl`_\^poc bQ]Y7 Bd6
jVbcSdoc [_]`Y\pc_al5 Sa_UV Rl b_XUQojYV _cUV\m^lZ Yb`_\^pV]lZ eQZ\5
^_ `aY S^Y]QcV\m^_] aQbb]_caV^YY nc_T_ eQZ\Q _[QXlSQVcbp5 hc_ S ^VT_ gV6
\Y[_] S[\ohݷ^ Y^cVa`aVcQc_a S^dcaV^^VT_ `aVUbcQS\V^Yp `a_TaQ]]l `\ob
bQ]_ nc_ `aVUbcQS\V^YV7

CQ[ Y\Y Y^QhV5 `aY [_]`Y\YadV]_] Yb`_\^V^YY hQbc_ Yb`_\mXdocbp n\V6
]V^cl Y^cVa`aVcQgYY5 Q `aY Y^cVa`aVcYadV]_] ‑ n\V]V^cl [_]`Y\pgYY5 Y
SbcQݷc S_`a_b _ c_]5 TUV ]VWUd ncY]Y USd]p `_Uf_UQ]Y `a_SVbcY TaQ^Ygd
Y bdjVbcSdVc \Y cQ[Qp TaQ^YgQ S__RjV7 =l aYb[^ݷ] `aVU\_WYcm U_S_\m^_
`a_bc_Z _cSVc ^Q nc_c S_`a_b5 `_XS_\pojYZ S [QWU_] [_^[aVc^_] b\dhQV
_`aVUV\ݷ^^_ b[QXQcm5 Y]VVc XUVbm ]Vbc_ [_]`Y\YadV]_V Y\Y Y^cVa`aVcYadV6
]_V Yb`_\^V^YV7 9^cVa`aVcQc_a S_ SaV]p Yb`_\^V^Yp Y^cVa`aVcYad6
V]_Z `a_TaQ]]l bQ] Sl^dWUV^ ^Qf_UYcmbp S `Q]pcY5 c_TUQ [Q[ [_]6
`Y\pc_a ^dWV^ \Yim ^Q ncQ`V [_]`Y\pgYY5 Q Yb`_\^pcmbp `a_TaQ]]Q ]_WVc
RVX VT_ dhQbcYp7 ?c]VcY]5 hc_ UQ\V[_ ^V SbV b`VgYQ\Ybcl b_T\Qb^l b cQ[_Z
caQ[c_S[_Z 1S hQbc^_bcY5 b cV]5 hc_ SR]6[_]`Y\pc_al b\VUdVc _c^_bYcm [
Y^cVa`aVcQc_aQ]5 Q ^V [ [_]`Y\pc_aQ]27 3__RjV S_`a_b _ TaQ^YgQf ]VWUd
Y^cVa`aVcQgYVZ Y [_]`Y\pgYVZ U_bcQc_h^_ b\_WV^ Y cp^Vc XQ b_R_Z gV\lZ



;:; @aVUSQaYcV\m^lV bSVUV^Yp

i\VZe ]Vc_U_\_TYhVb[Yf `a_R\V]D S caVcmV] c_]V ^QiVZ [^YTY ]l `_bSpcY]
nc_Z `a_R\V]QcY[V _cUV\m^do hQbcm U_S_\m^_ R_\mi_T_ _Rkݷ]Q7

@a_TaQ]]Ya_SQ^YV ^Q pXl[Qf Slb_[_T_ da_S^p dU_R^_5 ^_5 [ b_WQ\V^Yo5
^V SbVTUQ `aY]V^Y]_7 @aYhY^l ]_Tdc Rlcm bQ]lV aQX^lV7 >Q`aY]Va5 pXl[
Slb_[_T_ da_S^p ]_WVc ^V dhYclSQcm ^V[_c_alV _b_RV^^_bcY [_^[aVc^_T_
`a_gVbb_aQ5 \YR_ `a_TaQ]]YbcQ ]_WVc ^V dbcaQYSQcm c_c [_^[aVc^lZ b`_b_R5
[_c_al] [_]`Y\pc_a aVQ\YXdVc cV Y\Y Y^lV [_^bcad[gYY Ybf_U^_T_ pXl[Q b
`_]_jmo ]QiY^^lf [_U_S7 3 ncYf b\dhQpf `aYf_UYcbp _c[QXQcmbp _c pXl[Q
Slb_[_T_ da_S^p Y b_bcQSYcm `a_TaQ]]d S SYUV [_^[aVc^_Z `_b\VU_SQcV\m^_6
bcY ]QiY^^lf [_]Q^U7 ?U^Q[_5 [Q[ ]l dWV SYUV\Y5 b_bcQS\pcm `a_TaQ]]d
^V`_baVUbcSV^^_ S ]QiY^^lf [_UQf _hV^m Y _hV^m b\_W^_7 9 XUVbm ^Q `_]_jm
`aYf_UYc `a_TaQ]]Q5 ^QXlSQV]Qp QbbV]R\Va_] 7

1bbV]R\Va ‑ nc_ hQbc^lZ b\dhQZ [_]`Y\pc_aQC `a_TaQ]]Q5 `aY^Y]Q6
ojQp ^Q Sf_U cV[bc5 b_UVaWQjYZ db\_S^lV _R_X^QhV^Yp ]QiY^^lf [_]Q^U5
dU_R^lV U\p hV\_SV[Q5 Y `VaVS_UpjQp ncY _R_X^QhV^Yp S `_b\VU_SQcV\m^_bcm
b__cSVcbcSdojYf [_U_S ]QiY^^lf [_]Q^U5 `_^pc^lf `a_gVbb_ad7 3 _c\YhYV
_c bQ]Yf ]QiY^^lf [_]Q^U5 Yf db\_S^lV _R_X^QhV^Yp5 ^QXlSQV]lV cQ[WV
]^V]_^Y[Q]Y 5 XQ`_]^Ycm baQS^YcV\m^_ \VT[_7 CQ[5 [_]Q^UQ YX `aYSVU6^ݷ
^_T_ aQ^VV `aY]VaQ5 [_U [_c_a_Z5 [Q[ ]l b ^V[_c_al] cadU_] Slpb^Y\Y5
aQSV^ 9: MA5 S db\_S^lf _R_X^QhV^Ypf== SlT\pUYc cQ[C

144 51H5 52H

8UVbm ^Q] dWV ^V ^QU_ XQdhYSQcm hYb\_S_Z [_U [_]Q^Ul Y SlhYb\pcm S d]V
_R_X^QhV^Yp _`VaQ^U_S5 U_bcQc_h^_ XQ`_]^Ycm5 hc_ b\_S_] 144 _R_X^QhQVcbp
b\_WV^YV5 `aYhݷ] S cQ[Yf b\dhQpf SbVTUQ `VaSl] `_b\V _R_X^QhV^Yp [_]Q^Ul
bc_Yc `VaS_V b\QTQV]_V 1^V _RpXQcV\m^_ aVTYbca5 nc_ ]_WVc Rlcm Y _R\Qbcm
`Q]pcY25 Sc_al] ‑ Sc_a_V b\QTQV]_V 1nc_ ]_WVc Rlcm Y aVTYbca5 Y _R\Qbcm
`Q]pcY5 Y `a_bc_ hYb\_25 Q aVXd\mcQc SbVTUQ XQ^_bYcbp ^Q ]Vbc_ `VaS_T_ b\Q6
TQV]_T_7 PXl[ cQ[Yf db\_S^lf _R_X^QhV^YZ 1]^V]_^Y[2 ^QXlSQVcbp pXl[_]
QbbV]R\VaQ 7

@a_TaQ]]Ya_SQ^YV ^Q pXl[V QbbV]R\VaQ [_aV^^l] _RaQX_] _c\YhQVcbp _c
`a_TaQ]]Ya_SQ^Yp ^Q pXl[Qf Slb_[_T_ da_S^p7 >Q pXl[V Slb_[_T_ da_S^p
1^Q c_] WV @Qb[Q\V2 ]l XQUQݷ] \Yim _RjYV d[QXQ^Yp5 Q [_]`Y\pc_a S_\V^
bQ] SlRYaQcm5 [Q[Y] Y]V^^_ b`_b_R_] Yf Yb`_\^Ycm ‑ ^Q`aY]Va5 [Q[Y]Y
aVTYbcaQ]Y Y phVZ[Q]Y `Q]pcY S_b`_\mX_SQcmbp U\p faQ^V^Yp `a_]VWdc_h6
^lf aVXd\mcQc_S5 [Q[_Z `aY]V^Ycm Q\T_aYc] U\p Sl`_\^V^Yp [Q[_Z6^YRdUm
^VcaYSYQ\m^_Z Y^bcad[gYY Y c7 U7 B gV\mo _`cY]YXQgYY Rlbca_UVZbcSYp [_]6
`Y\pc_a ]_WVc `VaVbcQSYcm Y^bcad[gYY ]VbcQ]Y5 XQ]V^Ycm _U^Y ^Q UadTYV ‑
\Yim Rl aVXd\mcQc _bcQ\bp ^VYX]V^^l]7 3 `a_TaQ]]V ^Q pXl[V QbbV]6
R\VaQ ]l b_SVaiV^^_ _U^_X^Qh^_ Y ^VUSdb]lb\V^^_ d[QXlSQV]5 YX

==8UVbm Y UQ\VV Yb`_\mXdocbp db\_S^lV _R_X^QhV^Yp5 b__cSVcbcSdojYV QbbV]R\Vad
WJ\V5 Vb\Y ^V b[QXQ^_ Y^_VD `_Ua_R^_ QbbV]R\Va WJ\V RdUVc aQbb]QcaYSQcmbp S caVcmVZ
hQbcY ^QiVZ [^YTY7



:7=7 @a_TaQ]]l Y UQ^^lV ;:<

[Q[Yf ]QiY^^lf [_]Q^U RdUVc b_bc_pcm ^QiQ `a_TaQ]]Q5 Y ^Y[Q6
[_Z bS_R_Ul QbbV]R\Va 1S _c\YhYV _c [_]`Y\pc_aQ pXl[Q Slb_[_T_
da_S^p2 ^V Y]VVc7

3 _c\YhYV _c ]QiY^^lf [_U_S5 ]^V]_^Y[Y U_bcd`^l U\p hV\_SV[Q5 c_
Vbcm `a_TaQ]]Ybc ]_WVc aQR_cQcm b ]^V]_^Y[Q]Y RVX _b_R_T_ cadUQ5 ^_ nc_
^V _X^QhQVc5 hc_ `a_TaQ]]Ya_SQcm ^Q pXl[V QbbV]R\VaQ `a_bc_7 5VZbcSYV5 ^Q
_`YbQ^YV [_c_a_T_ ]l Rl `_caQcY\Y _UY^ _`VaQc_a pXl[Q Slb_[_T_ da_S^p5
]_WVc `_caVR_SQcm UVbpc[Q5 Vb\Y ^V b_c^Y bca_[ ^Q pXl[V QbbV]R\VaQ5 Q S
^V[_c_alf b\dhQpf Y R_\miV7 5V\_ cdc S c_]5 hc_ [_]`Y\pc_a pXl[Q Sl6
b_[_T_ da_S^p b_UVaWYc R_\mi_Z ^QR_a T_c_Slf ݷaVgV`c_Sݷ aViV^Yp hQbc_
S_X^Y[QojYf ^VR_\miYf XQUQh Y `aVU_bcQS\pVc SbV ncY ݷaVgV`clݷ `a_TaQ]6
]Ybcd S SYUV dU_R^lf Slb_[_da_S^VSlf [_^bcad[gYZD QbbV]R\Va WV ^YhVT_
`_U_R^_T_ ^V b_UVaWYc5 cQ[ hc_ S ^QiV] aQb`_apWV^YY _[QXlSQocbp c_\m[_
S_X]_W^_bcY `a_gVbb_aQ7

9^cVaVb^_5 hc_ U\p _U^_T_ `a_gVbb_aQ ]_WVc bdjVbcS_SQcm ^Vb[_\m[_ aQX6
^lf QbbV]R\Va_S7 >Q `VaSlZ SXT\pU nc_ [QWVcbp bcaQ^^l]5 SVUm ^V ]_WVc
WV _UY^ Y c_c WV `a_gVbb_a aQR_cQcm b aQX^l]Y bYbcV]Q]Y ]QiY^^lf [_6
U_S 1cQ[ ^QXlSQV]l]Y bYbcV]Q]Y [_]Q^U27 3 UVZbcSYcV\m^_bcY ^YhV6
T_ bcaQ^^_T_ XUVbm ^Vc5 U_bcQc_h^_ Sb`_]^Ycm5 hc_ WV cQ[_V ^Q bQ]_] UV6
\V QbbV]R\Va7 BYbcV]Q [_]Q^U `a_gVbb_aQ5 aQXd]VVcbp5 ^V ]_WVc YX]V^Ycm6
bp 1Vb\Y c_\m[_ ^V SXpcm UadT_Z `a_gVbb_a27 ?U^Q[_ U\p _U^Yf Y cVf WV
[_]Q^U ]_W^_ `aYUd]Qcm aQX^lV _R_X^QhV^YpD cQ[5 dWV X^Q[_]Qp ^Q] [_6
]Q^UQ 144 51H5 52H S _R_X^QhV^Ypf5 `aVU\_WV^^lf [_]`Q^YVZ J]6]5 RdUVc
SlT\pUVcm [Q[ 144< 552H5 551H ‑ Y ]^V]_^Y[Q UadTQp5 Y aVTYbcal ^V cQ[
_R_X^QhV^l5 Y _`VaQ^Ul ^V S c_] `_apU[V5 f_cp `_\dhQV]lZ ]QiY^^lZ [_U5
aQXd]VVcbp5 bca_T_ c_c WV bQ]lZ ‑ 9: MA7 ;a_]V c_T_5 `aY `a_TaQ]]Ya_SQ6
^YY ^Q pXl[V QbbV]R\VaQ ]l _Rlh^_ `YiV] ^V c_\m[_ ]^V]_^Y[Y ]QiY^^lf
[_]Q^U5 ^_ Y UYaV[cYSl 5 `aVUbcQS\pojYV b_R_Z `ap]lV `aY[QXl QbbV]6
R\Vad7 B\VUdp cQ[Y] d[QXQ^Yp]5 QbbV]R\Va ]_WVc XQaVXVaSYa_SQcm `Q]pcm5
_RkpSYcm cd Y\Y Y^do ]Vc[d SYUY]_Z YX UadTYf ]_Ud\VZ `a_TaQ]]l5 `V6
aVZcY [ TV^VaQgYY UadT_Z bV[gYY `a_TaQ]]l5 SlhYb\Ycm 1`ap]_ S_ SaV]p
QbbV]R\Ya_SQ^Yp2 [Q[_V6^YRdUm SlaQWV^YV Y UQWV bQ] 1b\VUdp5 aQXd]VVcbp5
^QiY] d[QXQ^Yp]2 ݷQ`YbQcm^ݷ eaQT]V^c `a_TaQ]]l ^Q pXl[V QbbV]R\VaQ5
[_c_alZ bQ] WV `_c_] Y _RaQR_cQVc7 >QR_a cQ[Yf UYaV[cYS5 `_UUVaWYSQV6
]lf QbbV]R\Va_]5 c_WV ]_WVc Rlcm aQX^l]5 [Q[ `_ S_X]_W^_bcp]5 cQ[ Y `_
bY^cQ[bYbd7

@_b[_\m[d QbbV]R\Va ‑ nc_ ^V R_\VV hV] `a_TaQ]]Q5 ^Q`YbQ^^Qp S`_\^V
_Rl[^_SV^^l]Y `a_TaQ]]YbcQ]Y5 ^Y[c_ ^V ]ViQVc UadTY] `a_TaQ]]YbcQ]
^Q`YbQcm bS_o `a_TaQ]]d6QbbV]R\Va5 hc_ hQbc_ Y `a_Ybf_UYc7 1bbV]R\Va
WJ\V5 [_c_alZ aQbb]QcaYSQVcbp S ^QiVZ [^YTV ‑ nc_ _UY^ YX QbbV]R\V6
a_S5 bdjVbcSdojYf U\p `a_gVbb_a_S bV]VZbcSQ A9HA?D bdjVbcSdoc Y UadTYV
QbbV]R\Val U\p ncYf `a_gVbb_a_S7



HQbcm ;

PXl[ @Qb[Q\m Y ^QhQ\Q
`a_TaQ]]Ya_SQ^Yp

3 nc_Z hQbcY [^YTY ]l `_`a_RdV] `VaVZcY _c b\_S [ UV\d Y ^QdhYcm6
bp QXQ] ^Q`YbQ^Yp [_]`mocVa^lf `a_TaQ]]5 U\p hVT_ ^Q] `_caVRdVcbp pXl[
@Qb[Q\m7 9X^QhQ\m^_ @Qb[Q\m Rl\ `aVU\_WV^ iSVZgQab[Y] dhݷ^l] >Y[\Qd6
b_] 3Yac_] S :B@9 T_Ud S [QhVbcSV pXl[Q U\p _RdhV^Yp `a_TaQ]]Ya_SQ^YoD
Y] WV Rl\ ^Q`YbQ^ bQ]lZ `VaSlZ [_]`Y\pc_a @Qb[Q\p7

5_S_\m^_ ^V_WYUQ^^l] U\p ^QhY^QojYf _[QXlSQVcbp dcSVaWUV^YV5 hc_
S ^QiV SaV]p ^VS_X]_W^_ _U^_X^Qh^_ _`aVUV\Ycm5 hc�_ WV cQ[_V5 b_RbcSV^6
^_5 pXl[ @Qb[Q\m7 5V\_ S c_]5 hc_ XQ UVbpcY\VcYp Ybc_aYY @Qb[Q\p bQ]lV
aQX^lV \oUY Y _aTQ^YXQgYY b_XUQSQ\Y bS_Y b_RbcSV^^lV caQ^b\pc_al nc_T_
pXl[Q Y `aY nc_] S^_bY\Y S pXl[ aQX^__RaQX^lV aQbiYaV^Yp Y YX]V^V^YpD
cQ[YV SYU_YX]V^ݷ^^lV SQaYQ^cl pXl[Q `a_TaQ]]Ya_SQ^Yp _Rlh^_ ^QXlSQ6
oc UYQ\V[cQ]Y 7 ; ^l^Vi^V]d SaV]V^Y `_^pcYV ]pXlݷ @Qb[Q\mݷ ^Qbc_\m6
[_ aQX]lc_5 hc_ SbVTUQ caVRdVc dc_h^V^YZ7 ;Q[ Ybf_U^_V _`aVUV\V^YV pXl[Q5
UQ^^_V 3Yac_]5 cQ[ Y bdjVbcSdojYV bcQ^UQacl @Qb[Q\p _hV^m _TaQ^YhV^l
S bS_Yf S_X]_W^_bcpf5 Y ^Q ^Yf5 b_RbcSV^^_ T_S_ap5 UQS^_ ^Y[c_ ^V _T\pUl6
SQVcbp7

AVQ\YXQgYp5 [_c_ado ]l RdUV] Yb`_\mX_SQcm S [QhVbcSV dhVR^_T_ `_b_RYp5
^QXlSQVcbp OB55 Y1C31< Y _cbhYclSQVc bS_o Ybc_aYo b :BB< T_UQD Vݷ QSc_a E\_6
aYQ^ @_\ ;\n]`e\m 1O<?B91> Y1E< T<�1=@fl2 ^QhQ\ aQXaQR_c[d b_RbcSV^^_T_
[_]`Y\pc_aQ @Qb[Q\p S _cSVc ^Q XQpS\V^YV eYa]l 2_a\Q^U _ `aV[aQjV^YY
aQXSYcYp \Y^VZ[Y [_]`Y\pc_a_S @Qb[Q\p U\p V\6MX\7 3 ^Qbc_pjVV SaV]p
[_]`Y\pc_a OB55 Y1C31< U_bcd`V^ U\p SbVf ^QYR_\VV `_`d\pa^lf _`VaQgY6
_^^lf bYbcV] 5 S[\ohQp U9>EH Y OB55K\M 1Q cQ[WV `9>4?GC5 V13 X\ a5
X\8;5 9X\D ^Q ]_]V^c ^Q`YbQ^Yp nc_Z [^YTY Rl\_ XQpS\V^_ _ b[_a_] `_pS6
\V^YY `_UUVaW[Y U\p J>4B?9427 OB55 Y1C31< `_UUVaWYSQVc baQXd ^Vb[_\m[_
aQX\Yh^lf UYQ\V[c_S @Qb[Q\p 1^Q SlR_a `a_TaQ]]YbcQ2 Y S[\ohQVc _Ta_]6
^_V [_\YhVbcS_ aQX^__RaQX^lf S_X]_W^_bcVZ5 `aYiVUiYf YX UadTYf SVabYZ
@Qb[Q\p7



;7:7 @VaSlV `a_TaQ]]l ;:>

;Q[ ^Y bcaQ^^_5 YXdhQcm Sbݷ nc_ aQX^__RaQXYV ]l ^V bcQ^V]D ^Q`a_cYS5
^QR_a S_X]_W^_bcVZ5 [_c_al]Y ]l bcQ^V] `_\mX_SQcmbp ^Q `a_cpWV^YY nc_Z
hQbcY [^YTY5 RdUVc SVbm]Q _TaQ^YhV^^l]7 5V\_ S c_]5 hc_ OB55 Y1C31< Y^cV6
aVbdVc ^Qb ^V bQ] `_ bVRV5 ^V S [QhVbcSV Y^bcad]V^cQ U\p `a_eVbbY_^Q\m^_T_
`a_TaQ]]Ya_SQ^Yp 1f_cp _^ Y ]_WVc Slbcd`Qcm S [QhVbcSV cQ[_T_ Y^bcad6
]V^cQ25 Q \Yim [Q[ dhVR^_V `_b_RYV5 [_c_a_V `_XS_\Yc ^Q] _bS_Ycm ^QhQ\Q
Y _b^_S^lV `aYݷ]l Y]`VaQcYS^_T_ `a_TaQ]]Ya_SQ^Yp7 3 UQ\m^VZiV] ^Qb
_WYUQVc X^Q[_]bcS_ b pXl[Q]Y BY Y BY445 Y `_Uf_UYcm [ Yf YXdhV^Yo WV6
\QcV\m^_ b dWV be_a]Ya_SQ^^l]Y `aVUbcQS\V^Yp]Y _ bcad[cda^_] `a_TaQ]6
]Ya_SQ^YY5 aV[dabYY5 d[QXQcV\pf Y UadTYf RQX_Slf S_X]_W^_bcpf5 [_c_alV
Yb`_\mXdocbp S [_]`mocVa^lf `a_TaQ]]QfD @Qb[Q\m [Q[ aQX Y `_XS_\Yc ^Q]
Sbݷ nc_ YXdhYcm5 ^_ SVbm @Qb[Q\m 1Y cV] R_\VV S_X]_W^_bcY OB55 Y1C31< S_
Sbݷ] Yf ]^_T__RaQXYY2 U\p nc_T_ ^Q] ^V `_caVRdocbp7

@aY WV\Q^YY hYcQcV\m5 ^Vb_]^V^^_5 b]_WVc bQ]_bc_pcV\m^_ U_SVbcY bS_ݷ
X^Q^YV [Q[ OB55 Y1C31<5 cQ[ Y UadTYf aVQ\YXQgYZ @Qb[Q\p U_ \oR_T_ da_S^p5
[Q[_T_ `_WV\QVc5 S_b`_\mX_SQSiYbm \YcVaQcda_Z Y UadTY]Y ]QcVaYQ\Q]Y5 S
YX_RY\YY `aVUbcQS\V^^l]Y S 9^cVa^VcVD _U^Q[_ S`_\^V S_X]_W^_5 hc_ `_b\V
X^Q[_]bcSQ b UadTY]Y pXl[Q]Y `a_TaQ]]Ya_SQ^Yp Yb`_\mX_SQcm S [QhVbcSV
`a_eVbbY_^Q\m^_T_ Y^bcad]V^cQ Y]V^^_ @Qb[Q\m hYcQcV\o dWV ^V XQf_hVcbp7
CQ[ Y\Y Y^QhV5 S_`a_b _ SlR_aV `a_eVbbY_^Q\m^_T_ Y^bcad]V^cQ ‑ `_[Q hc_
UV\_ RdUdjVT_7

8QUQhd5 bc_pjdo `VaVU ^Q]Y bVZhQb5 ]_W^_ be_a]d\Ya_SQcm _U^_Z eaQ6
X_ZC ]l ^Q bQ]_] UV\V YXdhQV] ^V @Qb[Q\m5 Q `a_TaQ]]Ya_SQ^YV [Q[ cQ[_S_V5
@Qb[Q\m WV Y^cVaVbdVc ^Qb \Yim [Q[ Y\\obcaQgYp5 ^V R_\VV c_T_7

;7:7 @VaSlV `a_TaQ]]l

>Q`_]^Y] U\p ^QhQ\Q [_V6hc_ YX c_T_5 hc_ dWV _RbdWUQ\_bm S_ SS_U^_Z
hQbcY7 ;_]`mocVa ‑ c_h^VV5 VT_ gV^caQ\m^lZ `a_gVbb_a ‑ ]_WVc Sl`_\^pcm
`a_TaQ]]d5 `aVUbcQS\V^^do S ]QiY^^_] [_UV5 ^_ U\p hV\_SV[Q `YbQcm ]Q6
iY^^lZ [_U `aQ[cYhVb[Y ^VaVQ\m^_ YX6XQ TaQ^UY_X^_Z cadU_ݷ][_bcY cQ[_Z
aQR_cl7 @_nc_]d `a_TaQ]]Ybcl `Yidc `a_TaQ]]l S SYUV cV[bcQ5 b__cSVc6
bcSdojVT_ `aQSY\Q] c_T_ Y\Y Y^_T_ pXl[Q `a_TaQ]]Ya_SQ^Yp5 Q XQcV] `aY6
]V^poc `a_TaQ]]d6caQ^b\pc_aD nc_ ]_WVc Rlcm \YR_ [_]`Y\pc_a5 [_c_alZ
`VaVS_UYc `a_TaQ]]d gV\Y[_] S [Q[_V6c_ UadT_V `aVUbcQS\V^YV 1^Q`aY]Va5
S ]QiY^^lZ [_U25 \YR_ Y^cVa`aVcQc_a5 [_c_alZ ^YhVT_ ^Y[dUQ ^V `VaV6
S_UYc5 Q `a_bc_ Sl`_\^pVc iQT XQ iQT_] UVZbcSYp5 `aVU`YbQ^^lV cV[bc_]
Sl`_\^pV]_Z `a_TaQ]]l7 CV[bc5 ^Q`YbQ^^lZ `a_TaQ]]Ybc_] S b__cSVcbcSYY
b `aQSY\Q]Y pXl[Q `a_TaQ]]Ya_SQ^Yp5 ^QXlSQoc Ybf_U^l] cV[bc_] Y\Y
Ybf_U^l] [_U_] `a_TaQ]]l7

PXl[ @Qb[Q\m5 [_c_alZ ]l ^QhY^QV] YXdhQcm5 _Rlh^_ _c^_bpc [ [_]`Y6
\YadV]l] D nc_ _X^QhQVc5 hc_ S R_\miY^bcSV b\dhQVS `aY aQR_cV b @Qb[Q\V]
`aY]V^pocbp Y]V^^_ [_]`Y\pc_al:7 BQ]Q `a_TaQ]]Q ^Q @Qb[Q\V5 [Q[ Y VU6

:9^cVa`aVcQc_al @Qb[Q\p c_WV bdjVbcSdoc5 ^_ `aY]V^pocbp _hV^m aVU[_7



;:? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

SQ \Y ^V ^Q \oR_] pXl[V `a_TaQ]]Ya_SQ^Yp;5 `aVUbcQS\pVc b_R_Z cV[bc S
J\LRR6`aVUbcQS\V^YY5 [_c_a_V ]l _RbdWUQ\Y S 7=7=7:ݷ B\VU_SQcV\m^_5 U\p
^Q`YbQ^Yp `a_TaQ]]l ^Q] `aYUݷcbp S_b`_\mX_SQcmbp [Q[Y]6^YRdUm YX cV[6
bc_Slf aVUQ[c_a_S D _ ^V[_c_alf YX ^Yf ]l aQbb[QXQ\Y S 7;:7;7:ݷ AVXd\m6
cQc ]l b_faQ^Y] S eQZ\V b Y]V^V]5 Y]VojV] bdeeY[b< 5ݷ1C@7ݷ [_c_alZ
_Rlh^_ _X^QhQVc cV[bc `a_TaQ]]l ^Q @Qb[Q\V7 8QcV] ]l XQ`dbcY] [_]`Y\p6
c_a5 [_c_alZ S ^QiV] b\dhQV ^QXlSQVcbp 6@3 _c b\_S OB55 Y1C31< L?=@9<5B5 Y
Vb\Y Sbݷ RdUVc S `_apU[V5 c_ aVXd\mcQc_] ^QiYf d`aQW^V^YZ bcQ^Vc Yb`_\6
^pV]lZ eQZ\5 [_c_alZ ]l b]_WV] XQ`dbcYcm7

5\p ^QT\pU^_bcY Y dU_RbcSQ ]l `VaVU ^QhQ\_] ^QiYf n[b`VaY]V^c_S
b_XUQUY] `dbcdo UYaV[c_aYo= Y SbV n[b`VaY]V^cl RdUV] `a_S_UYcm S ^VZ7
3 `aY]VaQf UYQ\_T_S b [_]`mocVa_] ]l XUVbm Y UQ\VV S_b`a_YXSVUݷ] `aY6
T\QiV^YV [_]Q^U^_Z bca_[Y5 b_bc_pjVV YX Y]V^Y `_\mX_SQcV\p 11FCD25 Y]V^Y
]QiY^l 18?CD25 cV[djVZ UYaV[c_aYY 1^Q`_]^Y]5 hc_ U_]Qi^pp UYaV[c_aYp
`_\mX_SQcV\p _R_X^QhQVcbp bY]S_\_] 2ݷNݷ Y X^Q[Q 5ݷ4ݷ caQUYgY_^^_ Yb`_\m6
XdV]_T_ S `aYT\QiV^YY7 9cQ[5 ^Qh^ݷ]C

1FCDI8?CDCN4 =;49B 69BCD@B?7
1FCDI8?CDCN4 34 69BCD@B?7
1FCDI8?CDCN869BCD@B?74 <C
1FCDI8?CDCN869BCD@B?74

=l b_XUQ\Y UYaV[c_aYo 69BCD@B?75 XQi\Y S ^Vݷ 1c_ Vbcm bUV\Q\Y Vݷ cV[djVZ2
Y5 UQS [_]Q^Ud <C5 dRVUY\Ybm5 hc_ _^Q `_[Q hc_ `dbcQp5 c_ Vbcm ^V b_UVaWYc
^Y _U^_T_ eQZ\Q7 6b\Y hc_6c_ XUVbm _[QXQ\_bm ^V b_SbV] `_^pc^_5 _Rp6
XQcV\m^_ 1Y ^V]VU\V^^_12 `VaVhYcQZcV 7<7;7:ݷ

CV`Vam bQ]_V SaV]p XQ`dbcYcm aVUQ[c_a cV[bc_S Y ^QRaQcm S [ݷ^ cV[bc
`a_TaQ]]l7 1Sc_a ncYf bca_[ `aVU`_hYcQVc aVUQ[c_a F9=5 ^_ Vb\Y Sl b_SbV]
^V f_cYcV VT_ YXdhQcm 1Q nc_5 ^QU_ `aYX^Qcm5 Sb6ݷcQ[Y ^V _hV^m `a_bc_25 b cV]
WV db`Vf_] Sl ]_WVcV S_b`_\mX_SQcmbp UadTY]Y aVUQ[c_aQ]Y5 cQ[Y]Y [Q[
:?5 Y\Y >1>?7 3_ SbVf b\dhQpf `aY^gY` XQ`db[Q aVUQ[c_aQ cV[bc_S _UY^Q[_S7
BQ] `_ bVRV aVUQ[c_a ‑ nc_ `a_bc_ `a_TaQ]]Q5 Y]VojQp Y]p U\p XQ`db[Q5
Y nc_Z `a_TaQ]]V b\VUdVc baQXd `aY XQ`db[V d[QXQcm 1S SYUV `QaQ]VcaQ2 Y]p
eQZ\Q5 [_c_alZ Sl f_cYcV aVUQ[cYa_SQcm7 6b\Y cQ[_T_ eQZ\Q Vjݷ ^Vc5 aV6
UQ[c_a b_XUQbc VT_ `aY `VaS_] b_faQ^V^YY7

;9X nc_T_ `aQSY\Q bdjVbcSdoc Yb[\ohV^Yp5 ^_ _^Y ^Qbc_\m[_ aVU[Y5 hc_ Sl ]_WVcV
b_SVaiV^^_ b`_[_Z^_ ^V _RaQjQcm ^Q ^Yf ^Y[Q[_T_ S^Y]Q^Yp7

<>Q`_]^Y]5 hc_ S bYbcV]Qf bV]VZbcSQ ^>9H ^Vc `aYSlh^_T_ U\p ]^_TYf `_\mX_SQcV\VZ
`_^pcYp ݷaQbiYaV^Ypݷ Y]V^Y eQZ\QD b\_S_ ݷbdeeY[bݷ _X^QhQVc `aY]Va^_ c_ WV bQ]_V ‑
^Vb[_\m[_ bY]S_\_S S bQ]_] [_^gV Y]V^Y5 [_c_alV _cUV\V^l _c _b^_S^_T_ Y]V^Y c_h[_Z5
^_5 S _c\YhYV _c UadTYf bYbcV]5 ^>9H ^V aQbb]QcaYSQVc bdeeY[b [Q[ hc_6c_ Y^_V5 ^VWV\Y
`a_bc_ [db_hV[ Y]V^Y7

=6jݷ aQX ^Q`_]^Y] _ ^VU_`dbcY]_bcY Yb`_\mX_SQ^Yp cVa]Y^Q 1ݷQ`[Q`ݷ
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@a_TaQ]]Q5 [_c_ado ]l ^Q`YiV]5 RdUVc _hV^m `a_bc_ZC Sbp Vݷ aQR_cQ Rd6
UVc XQ[\ohQcmbp S c_]5 hc_Rl SlUQcm ^Q n[aQ^> bca_[d ^Q Q^T\YZb[_] pXl[V5
[QWUlZ aQX _U^d Y cd WV7 @aQ[cYhVb[_Z `_\mXl _c cQ[_Z `a_TaQ]]l5 [_^Vh6
^_5 ^Y[Q[_Z ^Vc5 ^_ ^Q] bVZhQb SQW^VV XQbcQSYcm aQR_cQcm f_cm [Q[do6^YRdUm
`a_TaQ]]d5 `a_bc_ hc_Rl dRVUYcmbp5 hc_ ]l nc_ ]_WV]7 3 `aY]VaV `a_TaQ]]Q
RdUVc SlUQSQcm eaQXd Q5<<?5 G?B<41?5 cQ[ hc_ ]l ^QX_Sݷ] eQZ\ Vݷ Ybf_U6
^_T_ cV[bcQ 85<<?7@1C7 9cQ[5 XQ`db[QV] aVUQ[c_a 1Vb\Y f_cYcV5 `_UbcQSmcV
S]Vbc_ F9= b\_S_ :?5 Y\Y >1>?2C

F9= 85<<?7@1C

CV`Vam ^Q] ^dW^_ ^QRaQcm cV[bc `a_TaQ]]l7 3lT\pUVcm _^ RdUVc S_c cQ[C

@B?7B1= 85<<?D
2579>

GB9D5<>1’Q5<<?5 G?B<41’2
5>47

BVZhQb bQ]_V SaV]p UQcm ^V[_c_alV `_pb^V^Yp7 @VaSQp bca_h[Q `a_TaQ]]l ‑
nc_ cQ[ ^QXlSQV]lZ XQT_\_S_[ 5 `_[QXlSQojYZ5 hc_ SVbm cV[bc5 YUdjYZ UQ\m6
iV5 `aVUbcQS\pVc b_R_Z `a_TaQ]]d 1b\_S_ @B?7B1=25 [_c_ado Vݷ QSc_a ^QXSQ\
Y]V^V] 85<<? 1S__RjV6c_ XUVbm ]_W^_ ^Q`YbQcm \oR_V Y]p5 b_bc_pjVV YX \Q6
cY^b[Yf Rd[S5 gYea Y bY]S_\Q `_Uhݷa[YSQ^Yp5 c_\m[_ ^QhY^Qcmbp nc_ Y]p
U_\W^_ _RpXQcV\m^_ b Rd[SlD cQ[YV Y]V^Q ]l RdUV] ^QXlSQcm YUV^cYeY6
[Qc_aQ]Y27 8QT_\_S_[ XQ[Q^hYSQVcbp bY]S_\_] c_h[Qݷ b XQ`pc_Z7ݷ 3__RjV
T_S_ap5 b_SaV]V^^lV aVQ\YXQgYY @Qb[Q\p `_XS_\poc ^V `YbQcm XQT_\_S_[5 ^_
]l ncY] `_\mX_SQcmbp ^V RdUV]C `a_TaQ]]Q RVX XQT_\_S[Q SlT\pUYc ^V cQ[
^QT\pU^_7

B\_S_ 2579>5 [_c_a_V ]l ^Q`YbQ\Y ^Q Sc_a_Z bca_[V5 _X^QhQVc
`_6Q^T\YZb[Y ^QhQ\_D S UQ^^_] b\dhQV _^_ _R_X^QhQVc ^QhQ\_ T\QS^_Z hQ6
bcY `a_TaQ]]l 5 ^_ ^QiQ `a_TaQ]]Q ^Qbc_\m[_ `a_bcQ5 hc_ eQ[cYhVb[Y YX
_U^_Z c_\m[_ nc_Z T\QS^_Zݷ hQbcYݷ Y b_bc_YcD `_XWV ]l RdUV] `YbQcm `a_6
TaQ]]l5 S [_c_alf T\QS^Qpݷ hQbcmݷ RdUVc b_SbV] ]Q\V^m[_Z S baQS^V^YY b_
SbV] _bcQ\m^l]7

AQb`_\_WV^^_V ^Q b\VUdojVZ bca_[V GB9D5<>1’Q5<<?5 G?B<41’2 [Q[ aQX
Y UV\QVc c_5 U\p hVT_ ^Q`YbQ^Q ^QiQ `a_TaQ]]Q ‑ SlUQݷc ^QU`Ybm Q5<<?5ݷ
G?B<417ݷ @_pb^Y]5 hc_ b\_S_ ݷGB9D5ݷ `_6Q^T\YZb[Y _X^QhQVc 5ݷYb�Qcm`ݷ Q XQ6
TQU_h^Qp U_RQS[Q ݷ<>ݷ `a_Ybf_UYc _c b\_SQ <9>5 Y _X^QhQVc5 hc_ `_b\V Sl6
`_\^V^Yp `VhQcY ^dW^_ `VaVSVbcY bca_[d 1hdcm `_XWV ]l nc_c ]_]V^c aQb6
b]_caY] `_Ua_R^VV27 @_\dhYSiVVbp b\_S_ ݷ<>GB9D5ݷ S @Qb[Q\V Yb`_\mXdVcbp

>@aQSY\m^VV T_S_aYcm5 [_^Vh^_5 ^V _R n[aQ^V5 Q _ bcQ^UQac^_] `_c_[V SlS_UQ5
b]7 5::7;7:ݷ ^_ ]l `_[Q `_XS_\Y] bVRV S_\m^_V _RaQjV^YV b cVa]Y^Q]Y5 hc_Rl aQ^miV SaV6
]V^Y ^V db\_W^pcm `_^Y]Q^YV `a_Ybf_UpjVT_7

?8UaQSbcSdZ5 ]Ya1 1Q^T\72 CaQUYgYo ^QhY^Qcm YXdhV^YV pXl[Q `a_TaQ]]Ya_SQ^Yp b
`a_TaQ]]l5 [_c_aQp `VhQcQVc Y]V^^_ ncd eaQXd5 [_TUQ6c_ UQS^_ SSݷ\ 2aQZQ^ ;Va^YTQ^
U\p pXl[Q BYD caQUYgYp bQ]Q `_ bVRV ^YhV] ^V `\_fQ5 cQ[ hc_ ]_W^_ `_b\VU_SQcm VZ Y `aY
YXdhV^YY @Qb[Q\p7 3`a_hV]5 Sl ]_WVcV S_b`_\mX_SQcmbp \oR_Z eaQX_Z7



;:A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

U\p _R_X^QhV^Yp _`VaQc_aQ SlS_UQ b `VaVS_U_] bca_[Y 5 Q S b[_R[Qf
`VaVhYb\pVcbp Sb5ݷ hc_ _`VaQc_a U_\WV^ SlSVbcYD S UQ^^_] b\dhQV nc_ _U^Q
bca_[Q7

HYcQcV\m5 dWV X^Q[_]lZ b @Qb[Q\V]5 ]_WVc S_XaQXYcm5 hc_ S R_\miY^bcSV Ybc_h6
^Y[_S GB9D5<> ^QXlSQoc ^V _`VaQc_a_]5 Q Sbca_V^^_Zݷ `a_gVUda_ZݷD ^_ nc_ ^V b_6
SbV] [_aaV[c^_5 SVUm b\_S_] ݷa_gVUdaQ`ݷ 1RVX n`YcVcQ 2ݷSbca_V^^Qpݷ _R_X^QhQVcbp
`_U`a_TaQ]]Q5 [_c_ado `YiVc bQ] `a_TaQ]]Ybc5 Q Sbca_V^^l]Y `a_gVUdaQ]Y b\VUdVc
^QXlSQcm cQ[YV `a_gVUdal5 [_c_alV `a_TaQ]]Ybc ]_T Rl ^Q`YbQcm5 ^_ V]d ^V ^dW^_
nc_ UV\Qcm5 `_b[_\m[d [_]`Y\pc_a Yf S bVRV dWV b_UVaWYc7 >YhVT_ `_f_WVT_ ^Q GB9D5<>
b VT_ `VaV]V^^l] hYb\_] `QaQ]Vca_S Y UYaV[cYSQ]Y e_a]QcYa_SQ^Yp SlS_UQ ]l bQ6
]Y ^Q`YbQcm ^V ]_WV]D Y^QhV T_S_ap5 Vb\Y Rl nc_Z Sbca_V^^_Zݷ `a_gVUdalݷ S pXl[V
^V Rl\_5 ]l ^V b]_T\Y Rl bUV\Qcm Vݷ bQ]Y7 B GB9D5<> Y UadTY]Y `_U_R^l]Y bdj6
^_bcp]Y bSpXQ^ bS_Z b_RbcSV^^lZ bY^cQ[bYb 1US_Vc_hYV `_b\V QaTd]V^cQ5 XQ [_c_al]
YUݷc gV\_hYb\V^^Qp iYaY^Q S X^Q[_]VbcQf25 c_ Vbcm nc_ Y]V^^_ hQbcm pXl[Q @Qb[Q\m5
[_c_aQp _RaQRQclSQVcbp [_]`Y\pc_a_] `_6bS_V]d5 Q ^V S b__cSVcbcSYY b _R_Rjݷ^^l]Y
`aQSY\Q]Y7 3 cQ[_Z bYcdQgYY ^QXlSQcm GB9D5<> Y]V^^_ _`VaQc_a_]5 Q ^V hV]6c_ Uad6
TY]5 [QWVcbp bdjVbcSV^^_ \_TYh^VV7 B`aQSVU\YS_bcY aQUY _c]VcY]5 hc_ b\_SQ GB9D55
GB9D5<>5 B5145 B514<> Y c7 `7 [_]`Y\pc_a aQbb]QcaYSQVc [Q[ _Rlh^lV YUV^cYeY[Q6
c_al5 Q ^V [Q[ XQaVXVaSYa_SQ^^lV b\_SQ5 hc_ pS\pVcbp SVb_]l] QaTd]V^c_] `a_cYS
_c^VbV^Yp ncYf bdj^_bcVZ [ _`VaQc_aQ]D S`a_hV]5 OB55 Y1C31< _c^_bYc ncY b\_SQ [ [QcV6
T_aYY ]_UYeY[Qc_a_S 1=?49fi5BC25 S [_c_ado cQ[WV Sf_Upc5 ^Q`aY]Va5 2B51; Y 3?>D9>E55
[_c_alV ^Y[c_ ^V ^QXlSQVc Y^QhV [Q[ _`VaQc_aQ]Y7

Bca_[Q5 `aVU^QX^QhV^^Qp [ `VhQcY5 XQ[\ohV^Q S Q`_bca_el5 hc_Rl `_[Q6
XQcm5 hc_ nc_c eaQT]V^c cV[bcQ _R_X^QhQVc bQ] bVRp5 Q ^V [Q[YV6c_ [_^bcad[6
gYY pXl[Q7 6b\Y Rl ]l ^V `_bcQSY\Y Q`_bca_e_S5 [_]`Y\pc_a `_`lcQ\bp
Rl `_^pcm5 hc�_ ]l Y]VV] S SYUd `_U b\_S_] 5ݷ?>>Q5ݷ Y5 ^V ^QZUp ^Y[Q[_T_
`_Uf_UpjVT_ b]lb\Q5 SlUQ\ Rl b__RjV^YV _R _iYR[V5 Q `VaVS_UYcm ^Qid `a_6
TaQ]]d S ]QiY^^lZ [_U Rl S Yc_TV ^V bcQ\D ^_ [_\m b[_a_ b\_S_ XQ[\ohV^_ S
Q`_bca_el5 _^_ _R_X^QhQVc bQ]_ bVRp Y ^YhVT_ R_\miV5 cQ[ hc_ [_]`Y\pc_ad
cdc ^Y _ hݷ] XQUd]lSQcmbp ^V ^dW^_7 @_b\VU_SQcV\m^_bcm bY]S_\_S5 XQ[\o6
hݷ^^Qp S Q`_bca_el Y XQUQojQp cV[bc_Sdo bca_[d5 ^QXlSQVcbp bca_[_Sl]
\YcVaQ\_] Y\Y bca_[_S_Z [_^bcQ^c_Z 7

@_b\VU^pp bca_[Q ^QiVZ `a_TaQ]]l b_bc_Yc YX b\_SQ 5>4 Y c_h[Y7 B\_6
S_ 5>4 `_6Q^T\YZb[Y _X^QhQVc ݷVg^_]ݷ 1_`pcm WV5 S UQ^^_] b\dhQV ‑ [_^Vg
T\QS^_Z hQbcY `a_TaQ]]l27 @aQSY\Q pXl[Q @Qb[Q\m caVRdoc `a_TaQ]]d XQ6
SVaiYcm c_h[_Z ‑ c_ \Y U\p SVa^_bcY5 c_ \Y `a_bc_ U\p [aQb_cl7

9cQ[5 cV[bc ^QRaQ^5 b_faQ^pV] VT_ Y Slf_UY] YX aVUQ[c_aQ cV[bc_S 1S
F9=’V U\p nc_T_ ^QWY]QV] NC36US_Vc_hYV6GA6N>D5BD S >1>? ‑ LDB<6X5 N>D5B5
LDB<6a5 S :?5 ‑ LDB<6T5 `_c_] Vjݷ HD S UQ\m^VZiV] ]l ^V RdUV] aQbb[QXlSQcm5
[Q[ c_ Y\Y Y^_V UVZbcSYV bUV\Qcm S aQX^lf aVUQ[c_aQf5 SVUm S ;:7;7:ݷ Sbݷ nc_
dWV _RbdWUQ\_bm27 3^_Sm `_\dhYS `aYT\QiV^YV [_]Q^U^_Z bca_[Y5 dRVWUQ6
V]bp5 hc_ cV`Vam ^QiQ UYaV[c_aYp dWV ^V `dbcQ ‑ S ^VZ Vbcm eQZ\5 [_c_alZ
]l c_\m[_ hc_ ^QRaQ\YC

1FCDI8?CDCN869BCD@B?74 <C
85<<?7@1C
1FCDI8?CDCN869BCD@B?74



;7:7 @VaSlV `a_TaQ]]l ;:B

5\p ^QT\pU^_bcY UQUY] [_]Q^Ud5 `_[QXlSQojdo b_UVaWY]_V eQZ\QD b R_\m6
iY]Y cV[bcQ]Y cQ[ \dhiV ^V UV\Qcm5 ^_ ^QiQ `a_TaQ]]Q b_bc_Yc SbVT_ YX
hVclaݷf bca_[5 cQ[ hc_ ]l ]_WV] bVRV `_XS_\Ycm \Yi^YZ n[b`VaY]V^c7 BQ]Q
[_]Q^UQ ^QXlSQVcbp5 [Q[ ]l dWV X^QV]5 31D5 Q `QaQ]Vca_] VZ b\dWYc Y]p
eQZ\QC

1FCDI8?CDCN869BCD@B?74 31D 85<<?7@1C
@B?7B1= 85<<?D
2579>

GB9D5<>1’Q5<<?5 G?B<41’2
5>47
1FCDI8?CDCN869BCD@B?74

;bcQcY5 `_[Q eQZ\ S ^QiVZ UYaV[c_aYY SbVT_ _UY^5 ]_W^_ ^V ^QRYaQcm VT_
Y]p ^Q [\QSYQcdaV5 Q ^QWQcm [\QSYid ]125 Y Y^cVa`aVcQc_a [_]Q^U^_Z bca_6
[Y bQ] ^Q`YiVc nc_ Y]p XQ ^Qb7

CV`Vam5 dRVUYSiYbm5 hc_ eQZ\ d ^Qb UVZbcSYcV\m^_ Vbcm Y S [ݷ^ ^Q`YbQ6
^_ c_5 hc_ ]l _WYUQ\Y5 ]l ]_WV] XQ`dbcYcm [_]`Y\pc_a7 >Q`_]Y^QV]5 _^
^QXlSQVcbp 6@3D [Q[ S_UYcbp5 V]d ^dWV^ `QaQ]Vca5 Y nc_5 S [_c_alZ dW aQX5
^QiV Y]p eQZ\Q b Ybf_U^l] cV[bc_]C

1FCDI8?CDCN869BCD@B?74 6@3 85<<?7@1C

;_]`Y\pc_a ^Q`VhQcQVc ^Vb[_\m[_ bca_[5 ^V]^_T_ aQX\YhQojYfbp S XQSYbY6
]_bcY _c [_^[aVc^_Z VT_ SVabYY7 6b\Y baVUY ^Yf XQcVbQ\Qbm bca_[Q5 `_f_WQp
^Q

8ECB829>8<4C G1B>9>7C <9>;7B5C 3?>D19>C ?ED@ED C53D9?>CD 494 I?E 6?B75D 6]H

‑ ]_WVcV b]V\_ ^V _RaQjQcm ^Q ^Vݷ S^Y]Q^Yp5 [Q[ Y ^Q SbV _bcQ\m^lV bca_6
[Y5 Vb\Y c_\m[_ S ^Yf ^V SbcaVhQVcbp b\_S_ NBB?B 1_iYR[Q25 O1D1< 1eQcQ\m6
^Qp _iYR[Q25 G1B>9>7 1`aVUd`aVWUV^YV2 Y\Y >?D5 1XQ]VhQ^YV27 B__RjV^YV
_R _iYR[V 1b_ b\_S_] NBB?B Y\Y O1D1<2 _X^QhQVc5 hc_ cV[bc5 [_c_alZ Sl `_U6
bd^d\Y [_]`Y\pc_ad5 ^V b__cSVcbcSdVc `aQSY\Q] pXl[Q @Qb[Q\m5 cQ[ hc_ aV6
Xd\mcQc_S [_]`Y\pgYY Sl ^V `_\dhYcV ‑ [_]`Y\pc_a `a_bc_ ^V X^QVc5 hc_ UV6
\Qcm7 @aVUd`aVWUV^Yp 1b_ b\_S_] G1B>9>72 SlUQocbp5 Vb\Y cV[bc `a_TaQ]]l
e_a]Q\m^_ b__cSVcbcSdVc caVR_SQ^Yp] pXl[Q5 ^_ YX [Q[Yf6c_ b__RaQWV^YZ
[_]`Y\pc_a bhYcQVc5 hc_ aVXd\mcQc RdUVc aQR_cQcm ^V cQ[5 [Q[ Sl _WYUQ\Y
1b[_aVV SbVT_5 ^V`aQSY\m^_2D VUY^bcSV^^l] Yb[\ohV^YV] pS\pVcbp SliV`aY6
SVUݷ^^_V `aVUd`aVWUV^YV `a_ ?ED@ED C53D9?>C5 VT_ ^Q bQ]_] UV\V SlUQݷc ^V
[_]`Y\pc_a5 Q SlXSQ^^Qp Y] `a_TaQ]]Q <4 1[_]`_^_SjY[25 Y ^Qb nc_ `aV6
Ud`aVWUV^YV ^V [QbQVcbp7 >Q[_^Vg5 XQ]VhQ^Yp 1b__RjV^Yp b_ b\_S_] >?D52
[_]`Y\pc_a SlUQݷc5 Vb\Y [Q[Qp6c_ hQbcm `a_TaQ]]l [QWVcbp V]d bcaQ^^_Z5
f_cp Y ^V U_\W^Q5 `_ VT_ ]^V^Yo5 `aYS_UYcm [ ^V`aQSY\m^_Z aQR_cV7

>Q`aY]Va5 Vb\Y Rl ]l S]Vbc_ GB9D5<> ^Q`YbQ\Y GB9D5><5 Q `_c_] Vjݷ
XQRl\Y Rl `_bcQSYcm c_h[d S [_^gV `a_TaQ]]l5 c_ dSYUV\Y Rl5 `_]Y]_ `a_6
hVT_5 `aY]Va^_ cQ[YV b__RjV^YpC



;;9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

85<<?7@1C1<5:;2 NBB?BC R45>D9695B >?D 6?E>4 2GB9D5><2
85<<?7@1C1>2 O1D1<C \I>D1H 5BB?B5 272 5H@53D54 2ED 25>4 ?6 69<52 6?E>4

@VaSl] b__RjV^YV] [_]`Y\pc_a bcQSYc ^Qb S YXSVbc^_bcm5 hc_ b\_SQ GB9D5><
_^ ^V X^QVc5 cQ[ hc_ YX ^QiVZ `a_TaQ]]l ^YhVT_ f_a_iVT_ dWV ^V `_\dhYc6
bpD Sc_a_V b__RjV^YV _X^QhQVc5 hc_ eQZ\ [_^hY\bp5 Q [_]`Y\pc_a cQ[ Y ^V
U_WUQ\bp c_h[Y5 Y nc_ VT_ ^Qbc_\m[_ _T_ahY\_5 hc_ aQbb]QcaYSQcm ^Qid `a_6
TaQ]]d UQ\miV _^ S__RjV _c[QXlSQVcbp 1ncY] O1D1< _c\YhQVcbp _c `a_bc_
NBB?B27

?RaQcYcV S^Y]Q^YV ^Q gYeal S b[_R[Qf `_b\V Y]V^Y eQZ\QD
85<<?7@1C1<5:;2 _X^QhQVc5 hc_ _iYR[Q _R^QadWV^Q S eQZ\V 85<<?7@1C5 S
bca_[V ❷ <5 S bc_\RgV ❷ :;5 Q 85<<?7@1C1>2 _X^QhQVc _iYR[d S bca_[V ❷> ‑
cQ[_Z S ^QiVZ `a_TaQ]]V S__RjV6c_ ^Vc5 ^_ [ c_]d SaV]V^Y5 [_TUQ [_]`Y\p6
c_a _R^QadWY\5 hc_ eQZ\ ^V_WYUQ^^_ [_^hY\bp5 bca_[Q ❷ = _bcQ\Qbm `_XQUY5
^d Q hc_ S `pc_Z bca_[V ^YhVT_ ^Vc ‑ nc_ dWV UadT_Z S_`a_b7

>_]VaQ bca_[5 SlUQSQV]lV S]VbcV b b__RjV^Yp]Y _R _iYR[Qf Y `aVUd`aV6
WUV^Yp]Y ‑ nc_ _hV^m gV^^Qp Y^e_a]QgYp5 [_c_aQp `_XS_\pVc ^Q] Rlbca_
^QZcY c_ ]Vbc_ S ^QiVZ `a_TaQ]]V5 TUV [_]`Y\pc_ad hc_6c_ ^V `_^aQSY\_bm7
3^V XQSYbY]_bcY _c c_T_5 [Q[Y] aVUQ[c_a_] cV[bc_S Sl `_\mXdVcVbm5 WV\Q6
cV\m^_ baQXd WV aQX_RaQcmbp5 [Q[ S [ݷ^ ^QZcY bca_[d `_ ^_]Vad5 Y^QhV `a_6
TaQ]]Ya_SQcm RdUVc cadU^_7

DRVUYcmbp S db`VfV [_]`Y\pgYY ]_W^_5 Vb\Y S _hVaVU^_Z aQX `_b]_caVcm
b_UVaWY]_V cV[djVZ UYaV[c_aYY5 UQS [_]Q^Ud <CC

1FCDI8?CDCN869BCD@B?74 <C
85<<? 85<<?7? 85<<?7@1C
1FCDI8?CDCN869BCD@B?74

;Q[ SYUY]5 eQZ\_S bcQ\_ R_\miV7 EQZ\ 85<<?7? ^Qb ^V _hV^m Y^cVaVbdVc5 nc_
cQ[ ^QXlSQV]lZ _RkV[c^lZ ]_Ud\m5 [_c_alZ [_]`Y\pc_a `_UQݷc ^Q Sf_U
[_]`_^_SjY[d5 Q `_c_] `_hV]d6c_ XQRlSQVc dUQ\YcmD Q S_c eQZ\5 [_c_alZ
^QXlSQVcbp `a_bc_ 85<<? RVX bdeeY[bQ ‑ nc_ Y Vbcm c_5 aQUY hVT_ ]l XQ`db6
[Q\Y [_]`Y\pc_aC Yb`_\^pV]lZ eQZ\ 5 c_ Vbcm5 d`a_jݷ^^_ T_S_ap5 eQZ\5
b_UVaWQjYZ ]QiY^^lZ [_U5 b__cSVcbcSdojYZ ^QiVZ `a_TaQ]]V7 5\p SVa^_6
bcY `_`a_RdV] `_\dhYcm _R ncYf eQZ\Qf R_\miV Y^e_a]QgYYC

1FCDI8?CDCN869BCD@B?74 <C 6<
D?D1< :<?
6BGHB6HB6H : 1FCD 1FCD :;<<;= ;9:>69?69= :BC>@ 85<<?
6BG6B66B66 : 1FCD 1FCD :AB; ;9:>69?69= :BC>@ 85<<?7?
6BG6B66B66 : 1FCD 1FCD =@ ;9:>69?69= :BC>@ 85<<?7@1C
1FCDI8?CDCN869BCD@B?74

3 `VaS_Z [_\_^[V SYUY] d eQZ\Q 85<<? dbcQ^_S\V^^lV `aQSQ ^Q Yb`_\^V6
^YV 1Rd[SQ 27ݷHݷ 8Q_U^_ XQ]VhQV]5 ^Qb[_\m[_ nc_c eQZ\ R_\miV5 hV] Ybf_U6
^lZ cV[bcC eQZ\ 85<<?7@1C XQ^Y]QVc SbVT_ =@ RQZc 1`_ [_\YhVbcSd bY]S_\_S



;7:7 @VaSlV `a_TaQ]]l ;;:

S 25[ݷ^ c_TUQ [Q[ `_\dhYSiYZbp Yb`_\^pV]lZ eQZ\ ݷSVbYcݷ R_\VV :;9 [Y6
\_RQZc7 >Q bQ]_] UV\V Sbݷ ^V cQ[ dW `\_f_C [Q[ ]l Sb[_aV b]_WV] dRVUYcm6
bp5 b a_bc_] Ybf_U^_Z `a_TaQ]]l `_\dhQojYZbp Yb`_\^pV]lZ eQZ\ `_hcY
^V RdUVc dSV\YhYSQcmbp7 @a_bc_ [_]`Y\pc_a Sl^dWUV^ XQT^Qcm S Yb`_\^p6
V]lZ eQZ\ baQXd Sb5ݷ hc_ ^dW^_ U\p Sl`_\^V^Yp bQ]lf aQX^lf _`VaQgYZ
SS_UQ6SlS_UQ5 Q ]l ncY S_X]_W^_bcY `_[Q `_hcY ^V Yb`_\mXdV]7

?bcQ\_bm \Yim XQ`dbcYcm `_\dhV^^lZ eQZ\7 5V\QVcbp nc_ cQ[C

1FCDI8?CDCN869BCD@B?74 7885<<?
Q5<<?5 G?B<41
1FCDI8?CDCN869BCD@B?74

6b\Y d SQb S_X^Y[ S_`a_b5 `_hV]d _RpXQcV\m^_ ^QU_ ^Q`YbQcm 5ݷ?>>7885ݷ Q ^V `a_6
bc_ ݷ?>>85ݷ ‑ ^Q`_]^Y]5 hc_ ]l dWV bcQ\[YSQ\Ybm b ncY] `aY YXdhV^YY [_]Q^U^lf
b[aY`c_SD ^Q bca7 ::; Vbcm `_Ua_R^_V _Rkpb^V^YV7 6b\Y [aQc[_5 c_ `_ Y]V^Y5 S [_c_a_]
^Vc ^Y _U^_T_ b\niQ5 S ^>9H XQ`db[Qocbp [_]Q^Ul YX bYbcV]^lf UYaV[c_aYZ 1`VaVhYb6
\V^^lf S YJ]Q5 b]7 25?:7;7:ݷ Q ^Qi aQR_hYZ [QcQ\_T [ ^Y] ^V _c^_bYcbpD cQ[ hc_ ^Q]
_RpXQcV\m^_ ^dW^_ QRb_\oc^_V Y\Y _c^_bYcV\m^_V Y]p5 b_UVaWQjVV f_cp Rl _UY^ b\6
ni7 >d Q Y]p ݷ7ݷ `aYbdcbcSdVc S \oR_] [QcQ\_TV Y bbl\QVcbp ^Q bQ] nc_c [QcQ\_T5 hc_
^Q] Y caVRdVcbp7

6bcVbcSV^^_5 S `a_TaQ]]V ]_WVc Rlcm R_\miV _U^_T_ _`VaQc_aQD S `a_6
bcVZiV] b\dhQV _^Y RdUdc Yb`_\^pcmbp _UY^ XQ UadTY]7 AQbb]_caY] U\p `aY6
]VaQ cQ[do `a_TaQ]]dC

@B?7B1= 85<<?;D
2579>

GB9D5<>1’Q5<<?5 G?B<41’2D
GB9D5<>1’P??4 2I55 G?B<47’2

5>47

CV`Vam d ^Qb S `a_TaQ]]V ^V _UY^ _`VaQc_a5 [Q[ aQ^miV5 Q USQD ]_W^_ XQ6
]VcYcm5 hc_ ]VWUd _`VaQc_aQ]Y bcQSYcbp bY]S_\ c_h[Qݷ b XQ`pc_Z7ݷ
?Rlh^_ c_h[d b XQ`pc_Z bcQSpc S [_^gV _hVaVU^_T_ _`VaQc_aQ5 hc_Rl _cUV6
\Ycm VT_ _c b\VUdojVT_5 Vb\Y5 [_^Vh^_5 nc_c ݷb\VUdojYZݷ VbcmD Vb\Y VT_ ^Vc5
c_h[Q b XQ`pc_Z ^V ^dW^Q7 B\_S_ 5>4 _`VaQc_a_] ^V pS\pVcbp5 cQ[ hc_
c_h[d b XQ`pc_Z `VaVU ^Y] _Rlh^_ ^V bcQSpc7

6b\Y ncd `a_TaQ]]d _c[_]`Y\Ya_SQcm Y XQ`dbcYcm5 _^Q ^Q`VhQcQVc b^Q6
hQ\Q 1S aVXd\mcQcV Sl`_\^V^Yp `VaS_T_ _`VaQc_aQ2 Q5<<?5ݷ G?B<415ݷ Q XQcV]
1S aVXd\mcQcV Sl`_\^V^Yp Sc_a_T_ _`VaQc_aQ2 P??4ݷ 2I55 G?B<47ݷC
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3Va^ݷ]bp cV`Vam ^V]^_T_ ^QXQU Y `_pb^Y] hdcm R_\VV `_Ua_R^_ Rd[Sl ݷ<>ݷ S
^QXSQ^YY _`VaQc_aQ GB9D5<>5 [_c_alV5 [Q[ ]l dWV b[QXQ\Y5 _X^QhQoc `VaVS_U
bca_[Y7 3 pXl[V @Qb[Q\m `aYbdcbcSdVc cQ[WV _`VaQc_a GB9D55 aQR_cQojYZ



;;; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

QRb_\oc^_ cQ[ WV5 [Q[ Y GB9D5<>5 ^_ ^V UV\QojYZ `VaVS_UQ bca_[Y `_ _[_^hQ6
^YY _`VaQgYY SlS_UQ7 @_`a_RdV] _caVUQ[cYa_SQcm ^Qid `VaSdo `a_TaQ]]d5
dRaQS Rd[Sl Cݷ<>ݷ

@B?7B1= 85<<?D
2579>

GB9D51’Q5<<?5 G?B<41’2
5>47

@_b\V nc_T_ b^_SQ XQ`dbcY] [_]`Y\pc_a 6@35 hc_Rl _R^_SYcm ^Qi Yb`_\^pV6
]lZ eQZ\5 Y `_b]_caY]5 [Q[ ^QiQ `a_TaQ]]Q RdUVc aQR_cQcm cV`Vam7 ;QacY^Q
^Q n[aQ^V `_\dhYcbp `aY]Va^_ cQ[QpC

1FCDI8?CDCN869BCD@B?74 7885<<?
Q5<<?5 G?B<411FCDI8?CDCN869BCD@B?74

3 nc_c aQX5 [Q[ Y aQ^miV5 ^QiQ `a_TaQ]]Q SlUQ\Q ^QU`Ybm Q5<<?5ݷ G?B<415ݷ
^_ bca_[d ^V `VaVSV\QD [_TUQ `_b\V Vݷ XQSVaiV^Yp Y^cVa`aVcQc_a [_]Q^U^_Z
bca_[Y ^Q`VhQcQ\ _hVaVU^_V `aYT\QiV^YV5 _^_ `_pSY\_bm S c_Z WV bca_[V5 TUV
Y SlUQhQ ^QiVZ `a_TaQ]]l7

@aYSVUݷ] Vjݷ _UY^ `aY]Va7 >Q`YiV] cQ[do `a_TaQ]]dC
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B_faQ^Y] ncd `a_TaQ]]d S eQZ\5 ^Q`aY]Va5 ><45=?7@1C5 _c[_]`Y\YadV] Y
XQ`dbcY]C

1FCDI8?CDCN869BCD@B?74 6@3 ><45=?7@1C
7777777777777777777777777777
1FCDI8?CDCN869BCD@B?74 78><45=?
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3 `a_TaQ]]V ]l SlSV\Y `VaS_V Y caVcmV b\_S_ b `_]_jmo _`VaQc_aQ GB9D55
c_TUQ [Q[ Sc_a_V Y hVcSݷac_V ‑ b `_]_jmo GB9D5<>5 c_ Vbcm b `VaVS_U_]
bca_[Y7 NeeV[c _c nc_T_ ^QR\oUQVcbp S`_\^V ^QT\pU^lZC b\_S_ ݷ4<?53\ݷ
SlSVUV^_ S c_Z WV bca_[V5 hc_ Y ݷO9BCDݷ 1`_b\V [_c_a_T_ `a_TaQ]]Q ^V bUV6
\Q\Q `VaVS_UQ bca_[Y25 cQ[ hc_ _^Y b\Y\Ybm S]VbcVD c_ WV bQ]_V `a_YX_i\_
b_ b\_SQ]Y ݷ89B4[ݷ Y 7ݷO?EBD8ݷ

BUV\QV] _U^_ SQW^_V cVa]Y^_\_TYhVb[_V XQ]VhQ^YV7 B\_S_ ݷVaQc_a`_ݷ `aVUbcQS6
\pVc b_R_Z `aY]Va U_S_\m^_ ^VdUQh^_T_ `VaVS_UQ Q^T\YZb[_T_ cVa]Y^QD S _aYTY^Q\V ncQ



;7:7 @VaSlV `a_TaQ]]l ;;<

bdj^_bcm ^QXlSQVcbp CD1D5=5>D5 hc_ `aQSY\m^VV Rl\_ Rl `VaVSVbcY [Q[ 5ݷdcSVaWUV^YVݷ
ݷaVU\_WV^YV`ݷ Y\Y [Q[6^YRdUm Vj7ݷ @a_R\V]Q S c_]5 hc_ b\_S_ ?@5B1D?B S Q^T\YZb[_]
c_WV Vbcm5 Y S `a_TaQ]]Ya_SQ^YY ncY] b\_S_] _R_X^QhQVcbp c_5 hc_ ]l `_6adbb[Y ^Q6
XlSQV] _`VaQgYp]Y ‑ b\_WV^YV5 SlhYcQ^YV5 d]^_WV^YV5 UV\V^YV5 baQS^V^YV Y `a_hVV
S cQ[_] UdfV7

9^cVaVb^_5 hc_ S ]QcV]QcY[V Q^T\YZb[_V b\_S_ ?@5B1D?B `VaVi\_ S adbb[do cVa]Y6
^_\_TYo5 `aQ[cYhVb[Y b_faQ^YS 1aQXSV hc_ ^Vb[_\m[_ bdXYS2 Ybf_U^lZ b]lb\D hYcQcV\o5
S_X]_W^_5 X^Q[_]l cQ[YV cVa]Y^l5 [Q[ \Y^VZ^lZ _`VaQc_a5 _`VaQc_a UYeeVaV^gYa_6
SQ^Yp Y c7 `7

CQ[ Y\Y Y^QhV5 cVa]Y^ ݷVaQc_a`_ݷ S adbb[_pXlh^_Z `a_TaQ]]Ybcb[_Z \V[bY[V ^Q6
]VacS_ XQ[aV`Y\bp [Q[ _R_X^QhV^YV cQ[_Z [_^bcad[gYY pXl[Q `a_TaQ]]Ya_SQ^Yp5 [_6
c_aQp `aVU`YblSQVc ^V[_V UVZbcSYV ‑ ^V SlhYb\V^YV5 Q Y]V^^_ UVZbcSYV7 ;Q[ cQ[
`_\dhY\_bm5 bVZhQb dWV ^VSQW^_D [ b_WQ\V^Yo5 nc_ b_XUQݷc `a_R\V]l5 [_TUQ pXl[Y
`a_TaQ]]Ya_SQ^Yp XQUVZbcSdoc b\_S_ ?@5B1D?B ‑ VbcVbcSV^^_5 S Q^T\YZb[_]5 Q ^V S
adbb[_] X^QhV^YY7 3 @Qb[Q\V cQ[_T_ b\_SQ ^Vc5 ^_ S caVcmV] c_]V ^QiVZ [^YTY ]l Rd6
UV] YXdhQcm pXl[ BY445 TUV b\_S_ ?@5B1D?B `aY]V^pVcbp U_bcQc_h^_ Q[cYS^_7 @_nc_6
]d `_\VX^_ `_]^Ycm5 hc_ S `a_TaQ]]Ya_SQ^YY adbb[_V b\_S_ ݷVaQc_a`_ݷ Y Q^T\YZb[_V
ݷ5B1D?B@?ݷ _R_X^QhQoc b_SVaiV^^_ aQX^lV bdj^_bcY7

@aVWUV hV] XQSVaiYcm aQXT_S_a _ `a_bcVZiYf `a_TaQ]]Qf5 _c]VcY] Vjݷ
_UY^ _hV^m SQW^lZ ]_]V^c ‑ c_5 [Q[ ]l aQb`_\_WY\Y UadT _c^_bYcV\m^_
UadTQ aQX^lV hQbcY ^QiYf Ybf_U^lf cV[bc_S7 8QT_\_S_[ `a_TaQ]]l5 Q cQ[WV
b\_SQ 2579> Y 5>45 _R_X^QhQojYV ^QhQ\_ Y [_^Vg Vݷ T\QS^_Z hQbcY5 ]l `YbQ6
\Y S ^QhQ\V bca_[Y5 c_TUQ [Q[ _`VaQc_al5 b_bcQS\pojYV T\QS^do hQbcm5 ]l
bUSY^d\Y S`aQS_5 `_bcQSYS `VaVU ^Y]Y hVclaV `a_RV\QD [a_]V c_T_5 SbV ncY
n\V]V^cl ]l aQb`_\_WY\Y [QWUlZ ^Q _cUV\m^_Z bca_[V7

9^cVaVb^_5 hc_ [_]`Y\pc_ad Sbݷ nc_ b_SVaiV^^_ ^V ^dW^_7 =l ]_T\Y Rl
^Q`YbQcm5 ^Q`aY]Va5 Y cQ[C
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Y\Y S_c cQ[C
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Hc_ [QbQVcbp ^QiVZ Sc_a_Z `a_TaQ]]l5 S [_c_a_Z R_\miV _`VaQc_a_S5 c_
cQ] T_aQXU_ R_\miV Y S_X]_W^_bcVZ U\p RQaUQ[Q ‑ ^Q`aY]Va5 ]_W^_ Rl\_
Rl ^Q`YbQcm hc_6c_ Sa_UV

@B?7B1= W5G<9>5M5=?D 2579> GB9D51’O9BCD’2D
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B c_h[Y XaV^Yp [_]`Y\pc_aQ `aY nc_] ^YhVT_ Rl ^V YX]V^Y\_bmD R_\VV c_T_5
`_[Q aVhm YUݷc _ b_SbV] `aY]YcYS^lf `a_TaQ]]Qf5 SapU \Y hc_6c_ YX]V^Ycbp
Y b ^QiVZ b_RbcSV^^_Z c_h[Y XaV^Yp5 aQXSV hc_ SXRd^cdVcbp ^QiV nbcVcYhV6
b[_V hdSbcS_7 ?U^Q[_ U\p ]Q\_6]Q\mb[Y b\_W^lf `a_TaQ]] bYcdQgYp aVX[_



;;= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

]V^pVcbp7 HYcQcV\m Sb[_aV bQ] b]_WVc dSYUVcm5 hc_ S cV[bcQf `a_TaQ]] U_6
bcQc_h^_ cpWV\_ aQXRYaQcmbpD Y^QhV T_S_ap5 hc_Rl `_ Y]VojV]dbp cV[bcd
`a_TaQ]]l `_^pcm5 hc�_ _^Q UV\QVc Y [Q[ _^Q nc_ UV\QVc5 ^dW^_ `aY\QTQcm
Y^cV\\V[cdQ\m^lV dbY\Yp5 [_c_alV S_ ]^_TYf b\dhQpf `aVSliQoc dbY\Yp5
caVRdojYVbp U\p ^Q`YbQ^Yp cV[bcQ `a_TaQ]]l b ^d\p7 6b\Y `aY nc_] cV[bc
Vjݷ Y ^Q`YbQ^ [Q[ `_`Q\_5 aQX_RaQcmbp S [ݷ^ _[QXlSQVcbp5 [Q[ T_S_aY\ YX6
SVbc^lZ TVa_Z 2d\TQ[_SQ5 aViYcV\m^_ ^VS_X]_W^_7 BQ]_V Y^cVaVb^_V5 hc_
RVX^QUݷW^_ XQR\dUYcmbp ]_W^_ ^V c_\m[_ S hdW_Z `a_TaQ]]V5 ^_ Y S bS_6
VZ b_RbcSV^^_Z5 `aYhݷ] Y^_TUQ nc_ `a_Ybf_UYc aQ^miV5 hV] `a_TaQ]]Q RdUVc
U_`YbQ^Q7 >Vc ^YhVT_ `a_jV 1Y _RYU^VV25 hV] XQ`dcQcmbp S b_RbcSV^^_] [_UV5
^V db`VS c_\[_] ^YhVT_ ^Q`YbQcm7

>Q `aQ[cY[V `a_TaQ]]YbcQ] `aYf_UYcbp hYcQcm `a_TaQ]]l ‑ [Q[ bS_Y5
cQ[ Y hdWYV ‑ VUSQ \Y ^V R_\miV SaV]V^Y5 hV] `YbQcm Yf5 cQ[ hc_5 S`_\^V
VbcVbcSV^^_5 hYcQV]_bcY `a_TaQ]]^_T_ [_UQ SbVTUQ dUV\pVcbp bQ]_V `aY6
bcQ\m^_V S^Y]Q^YV7 ?`lc^lV `a_TaQ]]Ybcl T_S_apc5 hc_ cV[bc `a_TaQ]6
]l `aVU^QX^QhV^ `aVWUV SbVT_ U\p `a_hcV^Yp hV\_SV[_]5 Y \Yim
S_ Sc_ado _hVaVUm ‑ U\p _RaQR_c[Y [_]`mocVa_]7 @aQ[cYhVb[Y SbV
bdjVbcSdojYV pXl[Y `a_TaQ]]Ya_SQ^Yp `aVU_bcQS\poc `a_TaQ]]Ybcd _`aV6
UV\ݷ^^do bS_R_Ud `_ hQbcY _e_a]\V^Yp [_UQ5 hc_ `_XS_\pVc bQ]do b\_W^do
`a_TaQ]]d bUV\Qcm `_^pc^_Z b `VaS_T_ SXT\pUQ \oR_]d Vݷ hYcQcV\o5 X^Q[_6
]_]d b Yb`_\mXdV]l] pXl[_]D ^_ b cV] WV db`Vf_] ]_W^_ bUV\Qcm _hV^m
`a_bcdo `a_TaQ]]d ^V`_^pc^_Z Vݷ b_RbcSV^^_]d QSc_ad7

5\p d\dhiV^Yp hYcQV]_bcY `a_TaQ]] `aY]V^pVcbp gV\lZ apU `aYݷ]_S5
[_c_alV S]VbcV b_bcQS\poc TaQ]_c^lZ bcY\m _e_a]\V^Yp `a_TaQ]]^_T_ [_6
UQ5 Y _U^Y] YX bQ]lf SQW^lf ]_]V^c_S XUVbm pS\pVcbp `aY]V^V^YV bcad[6
cda^lf _cbcd`_S 7 @_hcY SbV b_SaV]V^^lV pXl[Y `a_TaQ]]Ya_SQ^Yp U_6
`db[Qoc S ^QhQ\V \oR_Z bca_[Y cV[bcQ `a_YXS_\m^_V [_\YhVbcS_@ `a_RV\m^lf
bY]S_\_S ‑ `a_RV\_S Y\Y cQRd\pgYZ5 hc_ `_XS_\pVc _e_a]Ycm `a_TaQ]]d cQ[5
hc_Rl Vݷ bcad[cdad ]_W^_ Rl\_ ݷbfSQcYcmݷ aQbe_[dbYa_SQ^^l] SXT\pU_]5
^V ShYclSQpbm7 ;Q[ ]l Sb[_aV dSYUY]5 bcad[cdaQ `a_TaQ]]l e_a]YadVcbp
`_ `aY^gY`d S\_WV^Yp _U^_T_ S UadT_VD cVf^Y[Q bcad[cda^lf _cbcd`_S `_X6
S_\pVc `_UhVa[^dcm bcad[cdad `a_TaQ]]l5 `_`a_bcd bUSYTQp S`aQS_ \oRlV
S\_WV^^lV [_^bcad[gYY _c^_bYcV\m^_ c_T_5 S_ hc_ _^Y S\_WV^l7

3 ^QiYf `a_bcVZiYf `a_TaQ]]Qf da_SV^m S\_WV^Yp _[QXQ\bp c_\m[_
_UY^C _`VaQc_al GB9D5<> Y GB9D5 _[QXQ\Ybm S\_WV^l S T\QS^do hQbcm `a_6
TaQ]]l7 @aY nc_] ^Y XQT_\_S_[5 ^Y bQ]Q T\QS^Qp hQbcm ^Y S_ hc_ ^V S\_6
WV^l5 cQ[ hc_ Yf ]l ^Q`YbQ\Y5 ^QhY^Qp b [aQZ^VZ \VS_Z [_\_^[Y bY]S_\_S
S cV[bcV `a_TaQ]]l5 Q _`VaQc_al GB9D5<> Y GB9D5 bUSY^d\Y S`aQS_5 hc_Rl
`_[QXQcm5 hc_ _^Y S\_WV^l S T\QS^do hQbcm `a_TaQ]]l7 6UY^bcSV^^_V5 hc_

@<oR_`lc^l] Yb[\ohV^YV] YX nc_T_ dcSVaWUV^Yp _[QXlSQVcbp pXl[ YID8?>5 [_c_alZ
[Q[ aQX ^V U_`db[QVc `a_YXS_\m^_T_ [_\YhVbcSQ `a_RV\_S S ^QhQ\V bca_[Y ‑ ^Q`a_cYS5
S [ݷ^ ^Q da_S^V bY^cQ[bYbQ Y]VVcbp WVbc[_V caVR_SQ^YV [ [_\YhVbcSd cQ[Yf `a_RV\_S5
b__cSVcbcSdojVV `aY^gY`Q] _e_a]\V^Yp bcad[cda^lf _cbcd`_S7 9^QhV T_S_ap5 R_\miY^6
bcS_ pXl[_S `a_TaQ]]Ya_SQ^Yp U_`db[Qoc b_R\oUV^YV bcad[cda^lf _cbcd`_S5 c_TUQ [Q[
YID8?> cQ[_T_ b_R\oUV^Yp caVRdVc7



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;;>

]l XUVbm SlRaQ\Y U_bcQc_h^_ `a_YXS_\m^_ ‑ nc_ aQX]Va bcad[cda^_T_ _cbcd6
`Q5 [_c_alZ S ^QiYf `aY]VaQf ^Q `a_cpWV^YY SbVZ [^YTY b_bcQSYc hVclaV
`a_RV\Q7 3 UVZbcSYcV\m^_bcY S_ ]^_TYf `a_V[cQf 1S hQbc^_bcY5 S pUaV ?B
U9>EH2 U\p bcad[cda^_T_ _cbcd`Q Yb`_\mXdoc bY]S_\ cQRd\pgYY5 `aYhݷ] a_S6
^_ _UY^7 =_W^_ SbcaVcYcm aQX]Va _cbcd`Q S USQ `a_RV\Q ‑ Y]V^^_ cQ[YV
_cbcd`l `aY^pcl S [_UV `a_TaQ]]5 Sl`db[QV]lf E_^U_] bS_R_U^_T_ `a_6
TaQ]]^_T_ _RVb`VhV^Yp 1O\O27 B_SbV] aVU[_ Yb`_\mXdVcbp caY `a_RV\QD cQ[_Z
aQX]Va _cbcd`Q Y^_TUQ SbcaVhQVcbp S `a_TaQ]]Qf5 ^Q`YbQ^^lf U\p `9>4?GC7
5adTYV aQX]Val _cbcd`Q Yb`_\mX_SQcm ^V b\VUdVc5 Y nc_]d Vbcm apU `aYhY^7
?U^_T_ `a_RV\Q b\Yi[_] ]Q\_ U\p SYXdQ\m^_T_ SlUV\V^Yp R\_[_S5 \VSlZ
[aQZ cV[bcQ `aY nc_] S_b`aY^Y]QVcbp [Q[ ^Vhc_ `\QS^_V Y ^V b\dWYc bS_VZ
gV\Y7 ;_\YhVbcS_ `a_RV\_S5 `aVSliQojVV hVclaV5 cadU^_ SS_UYcmC Vb\Y Yf
R_\miV `pcY5 Yf `aYf_UYcbp bhYcQcm `aY SS_UV5 hc_ bY\m^_ XQ]VU\pVc aQR_cd5
^_ Y `pcm `a_RV\_S _[QXlSQVcbp SS_UYcm _hV^m ^VdU_R^_7 6b\Y WV Yb`_\mX_6
SQcm R_\miV _U^_Z cQRd\pgYY5 c_ ^Q n[aQ^ `_ T_aYX_^cQ\Y `_hcY ^YhVT_ ^V
`_]VbcYcbp7

3lRaQS [Q[_Z6c_ _UY^ aQX]Va _cbcd`Q5 VT_ b\VUdVc `aYUVaWYSQcmbp S_
Sbݷ] cV[bcV `a_TaQ]]l7 Nc_ [QbQVcbp cQ[WV Y UadTYf aViV^YZ5 `aY^pclf `_
`_S_Ud bcY\p _e_a]\V^YpC Ybf_U^lZ cV[bc `a_TaQ]]l U_\WV^ Rlcm bcY\Y6
bcYhVb[Y _U^_a_U^l]5 Y^QhV VT_ hYcQcV\p] `aYUݷcbp `_bc_p^^_ `VaVbcaQY6
SQcm bS_ݷ S_b`aYpcYV5 hc_ U_S_\m^_ dc_]YcV\m^_7

;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al

;7;7:7 1aYe]VcYhVb[YV _`VaQgYY Y `_^pcYV cY`Q

?`VaQc_al GB9D5 Y GB9D5<> ]_Tdc `VhQcQcm ^V c_\m[_ bca_[Y7 >Q`aY]Va5
Vb\Y ^Q] ba_h^_ `_caVRdVcbp `VaV]^_WYcm :@> Y ::<5 ]l ]_WV] ^Q`YbQcm U\p
nc_T_ `a_TaQ]]dAC
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?c[_]`Y\Ya_SQS Y XQ`dbcYS ncd `a_TaQ]]d5 ]l dSYUY] ^Q n[aQ^V _cSVc
:B@@>7 BY]S_\_] ݷ3ݷ S @Qb[Q\V 1Y S R_\miY^bcSV UadTYf pXl[_S `a_TaQ]]Y6
a_SQ^Yp2 _R_X^QhQVcbp _`VaQgYp d]^_WV^Yp5 Q [_^bcad[gYp ݷ>::3<@:ݷ `aVU6
bcQS\pVc b_R_Z `aY]Va QaYe]VcYhVb[_T_ SlaQWV^Yp 7 =l ]_T\Y Rl bUV6
\Qcm ncd `a_TaQ]]d hdcm R_\VV UadWVbcSV^^_Zݷ `_\mX_SQcV\o5ݷ `_[QXQS S Vݷ
SlS_UV5 [ hV]d5 b_RbcSV^^_ T_S_ap5 _c^_bYcbp SlUQSQV]lZ _cSVcC

@B?7B1= =E<D:@>h::<D
2579>
A;_^Vh^_5 T_aQXU_ `a_jV S_b`_\mX_SQcmbp [Q\m[d\pc_a_] Y\Y QaYe]VcYhVb[Y]Y S_X6

]_W^_bcp]Y [_]Q^U^_T_ Y^cVa`aVcQc_aQ 1b]7 25<:7;7:ݷ ^_ bVZhQb nc_ ^VSQW^_7
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8UVbm ]l `aVU\_WY\Y _`VaQc_ad GB9D5<> USQ QaTd]V^cQ5 `aVU^QX^QhV^^lf [
`VhQcYC bca_[d Y QaYe]VcYhVb[_V SlaQWV^YV7 CQ[Yf QaTd]V^c_S ]l ]_WV]
XQUQcm b[_\m[_ dT_U^_5 `VaVhYb\YS Yf5 [Q[ Y S nc_] `aY]VaV5 hVaVX XQ`p6
cdo7 6b\Y cV`Vam _c[_]`Y\Ya_SQcm Y XQ`dbcYcm ^_SlZ SQaYQ^c `a_TaQ]]l5
SlT\pUVcm nc_ RdUVc `aY]Va^_ cQ[C

1FCDI8?CDCN869BCD@B?74 78=E<D
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?RaQcYcV S^Y]Q^YV ^Q ed^UQ]V^cQ\m^do 1b c_h[Y XaV^Yp [_]`Y\pc_aQ2 aQX6
^Ygd ]VWUd bY]S_\Q]Y5 Sf_UpjY]Y S bca_[_SlZ \YcVaQ\5 Y bY]S_\Q]Y S^V
VT_C Vb\Y SlaQWV^YV :@>3::<5 ^Qf_UpjVVbp S^V bca_[_S_T_ \YcVaQ\Q5 Rl\_ Sl6
hYb\V^_5 c_ b_SVaiV^^_ cV WV bY]S_\l5 ^_ ^Qf_UpjYVbp ]VWUd Q`_bca_e_S
Y Sf_UpjYV5 cQ[Y] _RaQX_]5 S bca_[_SlZ \YcVaQ\5 [_]`Y\pc_a S_SbV ^V `l6
cQ\bp aQbb]QcaYSQcm S [QhVbcSV SlaQWV^Yp Y S__RjV S \oR_] Y^_] [QhVbcSV5
^VWV\Y `a_bc_ [Q[ bY]S_\l7 @_nc_]d S b__cSVcbcSYY b ^QiY]Y d[QXQ^Yp6
]Y `a_TaQ]]Q b^QhQ\Q ^Q`VhQcQ\Q _UY^ XQ UadTY] SbV bY]S_\l YX XQUQ^^_T_
bca_[_S_T_ \YcVaQ\Q 1S c_] hYb\V5 [Q[ \VT[_ SYUVcm5 `a_RV\l25 Q XQcV] b\V6
UdojYZ QaTd]V^c _`VaQc_aQ GB9D5<>5 S a_\Y [_c_a_T_ Slbcd`QVc SlaQWV^YV
b_ X^QhV^YV] :B@@>7

AQXd]VVcbp5 d]^_WV^YV ‑ UQ\V[_ ^V VUY^bcSV^^Qp QaYe]VcYhVb[Qp _`VaQ6
gYp5 [_c_ado `_UUVaWYSQVc pXl[ @Qb[Q\m7 B\_WV^YV Y SlhYcQ^YV S @Qb[Q\V
_R_X^QhQocbp VbcVbcSV^^l]Y U\p nc_T_ X^Q[Q]Y ݷ4ݷ Y 5ݷ6ݷ cQ[ hc_5 ^Q`aY]Va5
SlaQWV^YV :; 4 :9> UQbc S aVXd\mcQcV ::@5 Q SlaQWV^YV :9 6 ;> UQbc 6:>7
CQ[ WV5 [Q[ Y `aY XQ`YbY ]QcV]QcYhVb[Yf e_a]d\5 S SlaQWV^Ypf @Qb[Q\p
_`VaQgYY Y]Voc aQX^lV `aY_aYcVcl D ^Q`aY]Va5 `aY_aYcVc d]^_WV^Yp S
@Qb[Q\V5 [Q[ Y S ]QcV]QcY[V5 SliV5 hV] `aY_aYcVc b\_WV^Yp Y SlhYcQ^Yp5
`_nc_]d X^QhV^YV] SlaQWV^Yp :9 4 > 3 @ RdUVc =>5 Q ^V :9>C `aY SlhYb\V^YY
nc_T_ SlaQWV^Yp b^QhQ\Q `a_YXS_UYcbp d]^_WV^YV5 c_ Vbcm > d]^_WQoc ^Q
@5 `_\dhQVcbp <>5 Y c_\m[_ `_b\V nc_T_ `_\dhV^^_V hYb\_ `aYRQS\poc [ UVbp6
cY7 C_h^_ cQ[ WV5 [Q[ Y S ]QcV]QcYhVb[Yf e_a]d\Qf5 S SlaQWV^Ypf @Qb[Q\p
]l ]_WV] Yb`_\mX_SQcm [adT\lV b[_R[Y U\p YX]V^V^Yp `_apU[Q Sl`_\^V^Yp
_`VaQgYZC 1:9 4 >2 3 @ UQbc S aVXd\mcQcV :9>7

?c]VcY]5 hc_ S @Qb[Q\V `aVUdb]_caV^l cQ[WV d^Qa^lV 1c_ Vbcm Y]Vo6
jYV _UY^ QaTd]V^c2 _`VaQgYY ݷ4ݷ Y 5ݷ6ݷ c_ Vbcm ]_W^_5 ^Q`aY]Va5 ^Q`YbQcm
61> 3 @25 `_\dhYcbp 6<>C d^Qa^Qp _`VaQgYp 65 [Q[ Y b\VU_SQ\_ _WYUQcm5 ]V6
^pVc X^Q[ hYb\Q ^Q `a_cYS_`_\_W^lZ7 D^Qa^Qp _`VaQgYp 4 c_WV `aVUdb]_c6
aV^Q5 ^_ R_\mi_T_ b]lb\Q S ^VZ ^VcC Vݷ aVXd\mcQc SbVTUQ aQSV^ QaTd]V^cd7

>Vb[_\m[_ b\_W^VV _Rbc_pc UV\Q b _`VaQgYVZ UV\V^Yp7 ?Rlh^_V ]QcV]QcY6
hVb[_V UV\V^YV _R_X^QhQVcbp [_b_Z hVac_Z Dݷ8ݷ ^dW^_ c_\m[_ ^V XQRlSQcm5 hc_
_`VaQgYp UV\V^Yp _c\YhQVcbp _c d]^_WV^Yp5 b\_WV^Yp Y SlhYcQ^YpC UQWV Vb6
\Y Vݷ QaTd]V^cl gV\lV5 aVXd\mcQc S _RjV] b\dhQV ^V ]_WVc Rlcm SlaQWV^



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;;@

gV\l] hYb\_]7 Nc_ `aYS_UYc [ ^Vb[_\m[_ ^V_WYUQ^^_]d U\p ^QhY^QojYf
neeV[cd7 >Q`aY]Va5 Vb\Y ]l ^Q`YiV] S `a_TaQ]]V _`VaQc_a GB9D5<>1:=8@25
S VT_ SlUQhV ]l ]_WV] UQWV ^V baQXd _`_X^Qcm hYb\_ ;C

;79999999999999999N49999

Hc_Rl `_^pcm5 S hݷ] cdc XQTS_XU[Q Y `_hV]d GB9D5<> ^V ^Q`VhQcQ\ `a_bc_
5ݷ;ݷ `_caVRdVcbp U_S_\m^_ `a_bcaQ^^_V _Rkpb^V^YV5 SS_UpjVV `_^pcYV cY6
`Q SlaQWV^YpB7 @_b[_\m[d nc_ _U^_ YX _b^_S_`_\QTQojYf `_^pcYZ S `a_6
TaQ]]Ya_SQ^YY Y S UQ\m^VZiV] ]l S \oR_] b\dhQV RVX ^VT_ ^V _R_ZUݷ]bp5
`_`lcQV]bp aQX_RaQcmbp b ^Y] `ap]_ bVZhQb7

?c]VcY] U\p ^QhQ\Q5 hc_ SbV hYb\Q5 [_c_alV ]l XQ`YblSQ\Y S `aYSVU6^ݷ
^lf SliV `aY]VaQf5 gV\lVD Vb\Y Rl ]l ^Q`YbQ\Y hc_6^YRdUm Sa_UV ;7@>5 c_
aVhm Rl `_i\Q _ hYb\V UadT_T_ cY`Q ‑ cQ[ ^QXlSQV]_] hYb\V b `\QSQ6
ojVZ c_h[_Z 7 =l b SQ]Y `_Ua_R^_ aQbb]QcaYSQ\Y `aVUbcQS\V^YV hYbV\
_R_Yf SYU_S 1b]7 ;7=7:ݷ Y :7=7<2 Y SYUV\Y5 hc_ _^Y faQ^pcbp Y _RaQRQclSQoc6
bp b_SVaiV^^_ `_6aQX^_]d7 B ]QcV]QcYhVb[_Z c_h[Y XaV^Yp ݷ;ݷ Y ݷ79;ݷ ‑
_U^_ Y c_ WV hYb\_5 ^_ S `a_TaQ]]Ya_SQ^YY nc_ b_SVaiV^^_ aQX^lV SVjY5
`_b[_\m[d d ^Yf aQX^_V `aVUbcQS\V^YV5 cQ[ hc_ U\p Sl`_\^V^Yp _`VaQgYZ
^QU ^Y]Y caVRdocbp aQX^lV `_b\VU_SQcV\m^_bcY ]QiY^^lf [_]Q^U7 2_\VV
c_T_5 gV\_V hYb\_ ; ]_WVc Rlcm `aVUbcQS\V^_ [Q[ USdfRQZc^_V5 _U^_RQZc^_V5
hVclaݷfRQZc^_V Y\Y UQWV S_bm]YRQZc^_V gV\_V5 X^Q[_S_V Y\Y RVXX^Q[_S_V:97
3bݷ nc_ c_WV `aY]Val bYcdQgYZ5 [_TUQ aVhm YUݷc _ aQX^lf cY`Qf7 3 @Qb6
[Q\V [QWUlZ cY` Y]VVc bS_ݷ Y]pD ^Q`aY]Va5 X^Q[_SlV gV\lV hYb\Q ]_Tdc
Rlcm cY`Q C8?BD9>D5 9>D575B5 <?>79>D Y 9>D?= 1b__cSVcbcSV^^_ _U^_RQZc^_V5
USdfRQZc^_V5 hVclaݷfRQZc^_V Y S_bm]YRQZc^_V X^Q[_S_V gV\_V25 b__cSVcbcSd6
ojYV RVXX^Q[_SlV cY`l ^QXlSQocbp 2ID55 G?B45 <?>7G?B4 Y AG?B45 Q hYb\Q
b `\QSQojVZ c_h[_Z _Rlh^_ _c^_bpc [ cY`d B51< 1f_cp c_c WV OB55 Y1C31<
`_UUVaWYSQVc Y UadTYV cY`l hYbV\ b `\QSQojVZ c_h[_Z27

;Q[ nc_ hQbc_ RlSQVc S Y^WV^Va^_6cVf^YhVb[Yf UYbgY`\Y^Qf5 `_^pcYV cY6
`Q `\_f_ `_UUQݷcbp _`aVUV\V^YoC Vb\Y UQWV `_`lcQcmbp cQ[_V _`aVUV\V^YV
UQcm5 b[_aVV SbVT_5 _^_ _[QWVcbp S h6[ݷc_ ^V b__cSVcbcSdojY] aVQ\m^_bcY7
HQjV SbVT_ S \YcVaQcdaV ]_W^_ SbcaVcYcm dcSVaWUV^YV5 hc_ cY` Vbcm ]^_6
WVbcS_ S_X]_W^lf X^QhV^YZ5 ^_5 `aY^pS cQ[_V _`aVUV\V^YV5 ]l ^V b]_WV]
_Rkpb^Ycm5 hV] aQX\YhQocbp Sbݷ cV WV ; Y ;79D b\VU_SQcV\m^_5 S `_^pcYV cY`Q
U_\W^_ Sf_UYcm ^V c_\m[_ ]^_WVbcS_ X^QhV^YZ5 ^_ Y `aY^pc_V U\p UQ^^_T_
cY`Q ]QiY^^_V `aVUbcQS\V^YV ncYf X^QhV^YZ7 ;a_]V c_T_5 ]^_TYV QSc_al
`_Uhݷa[YSQoc SQW^do a_\m ^QR_aQ _`VaQgYZ5 _`aVUV\ݷ^^lf U\p UQ^^_T_ cY6
`Q5 Y nc_5 S `aY^gY`V5 aQXd]^_7 8QpSYS5 hc_ cY` SlaQWV^Yp eY[bYadVc
]^_WVbcS_ X^QhV^YZ5 Yf ]QiY^^_V `aVUbcQS\V^YV Y ^QR_a _`VaQ6
gYZ5 _`aVUV\ݷ^^lf ^QU ncY]Y X^QhV^Yp]Y5 ]l5 `_6SYUY]_]d5 _[QWV]bp
R\YX[Y [ YbcY^V7

BAQXd]VVcbp5 Vb\Y ]l `a_bc_ ^Q`YiV] S `a_TaQ]]V hYb\_5 cQ[Qp XQ`Ybm 1cQ[ ^QXlSQV6
]Qp hYb\_SQp [_^bcQ^cQ5 Y\Y hYb\_S_Z \YcVaQ\2 c_WV RdUVc hQbc^l] b\dhQV] SlaQWV^Yp7

:96b\Y XUVbm hc_6c_ ^V`_^pc^_5 _RpXQcV\m^_ `VaVhYcQZcV 7;7=7:ݷ



;;A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

CY`l 1Y SlaQWV^Yp2 RlSQoc ^V c_\m[_ hYb\_Sl]Y7 >Q`aY]Va5 cY`
2??<51>5 `aVU^QX^QhV^^lZ U\p aQR_cl b \_TYhVb[Y]Y SlaQWV^Yp]Y5 `aVUd6
b]QcaYSQVc SbVT_ USQ X^QhV^YpC DBE5 1YbcY^Q2 Y 61<C5 1\_Wm2D ^QR_a _`VaQ6
gYZ ^QU X^QhV^Yp]Y nc_T_ cY`Q S[\ohQVc f_a_i_ X^Q[_]lV ^Q] [_^ko^[gYo5
UYXko^[gYo5 _caYgQ^YV Y Yb[\ohQojVVݷ Y\Y7ݷ 9b`_\mX_SQSiVVbp S ^QiVZ
bQ]_Z `VaS_Z `a_TaQ]]V ’Q5<<?5 G?B<41’ Vbcm ^V hc_ Y^_V5 [Q[ [_^bcQ^cQ
1Q X^QhYc5 SlaQWV^YV2 cY`Q CDB9>7 1bca_[Q25 Y ^QU bca_[Q]Y UQWV Vbcm _`V6
aQgYp5 `aQSUQ5 SbVT_ _U^Q ‑ 5ݷb\_WV^YVݷ _R_X^QhQV]_V bY]S_\_] 5ݷ4ݷ [_c_a_V
^Q bQ]_] UV\V _X^QhQVc [_^[QcV^QgYo 1`a_jV T_S_ap5 b_VUY^V^YV2 USdf bca_[
S _U^d7 Bca_[Y cQ[WV ]_W^_ baQS^YSQcm5 ^_ aVXd\mcQc_] baQS^V^Yp5 [_^Vh^_5
RdUVc dWV ^V bca_[Q5 Q \_TYhVb[_V X^QhV^YV5 c7 V7 X^QhV^YV cY`Q 2??<51>7 5\p
aQR_cl b _UY^_h^l]Y bY]S_\Q]Y Yb`_\mXdVcbp cY` 381B5 Y c7 U7

3Va^ݷ]bp [ _`VaQgYY UV\V^Yp5 b [_c_a_Z SVbm nc_c aQXT_S_a5 b_RbcSV^^_
T_S_ap5 Y ^QhQ\bp7 CV`Vam dWV ^VcadU^_ U_TQUQcmbp5 `_hV]d GB9D5<>1:=8@2
`_Sݷ\ bVRp cQ[Y] ^V_WYUQ^^l] _RaQX_]7 AVXd\mcQc _`VaQgYZ d]^_WV^Yp5
b\_WV^Yp Y SlhYcQ^Yp _Rlh^_ Y]VVc c_c WV cY`5 hc_ Y QaTd]V^cl _`VaQ6
gYY5 c_ Vbcm `aY b\_WV^YY Y\Y d]^_WV^YY USdf gV\lf ]l `_\dhQV] gV\_VD
Vb\Y WV ]l `_`lcQV]bp b\_WYcm USQ hYb\Q b `\QSQojVZ c_h[_Z5 c_ Y aVXd\m6
cQc RdUVc hYb\_] b `\QSQojVZ c_h[_Z7 B UV\V^YV] Sbݷ Y^QhVC VT_ aVXd\mcQc
SbVTUQ Y]VVc cY` hYb\Q b `\QSQojVZ c_h[_Z5 hV] Y _Rdb\_S\V^ `_\dhV^^lZ
neeV[c7

4_S_ap `_Ua_R^VV5 _`VaQc_a GB9D5<>5 Vb\Y ^V `aY^pcm b`VgYQ\m^lf ]Va5 SlS_UYc
hYb\Q b `\QSQojVZ c_h[_Z S cQ[ ^QXlSQV]_Z ^Qdh^_Z ^_cQgYY ‑ S SYUV ]Q^cYbbl
Y `_apU[Q5 `aYhݷ] ]Q^cYbbQ `aVUbcQS\pVc b_R_Z UVbpcYh^do Ua_Rm5 dU_S\VcS_apojdo
db\_SYo 1 6 𝑚 < 105 Y SlUQݷcbp ^Q `VhQcm b :? X^Q[Q]Y `_b\V XQ`pc_ZD `_b\V ]Q^cYbbl
S ^Qdh^_Z ^_cQgYY b\VUdVc Rd[SQ N 1_c b\_SQ 5H@?>5>D25 _cUV\pojQp _c ]Q^cYbbl XQ`Ybm
`_apU[Q ‑ `_\_WYcV\m^_T_ Y\Y _caYgQcV\m^_T_ gV\_T_ hYb\Q 𝑝5 `aVUbcQS\pojVT_ b_R_Z
bcV`V^m UVbpcYD Sbݷ hYb\_ aQS^_ 𝑚 · 10𝑝7 Nc_ `_SVUV^YV ]_W^_ YX]V^Ycm5 Vb\Y XQUQcm S
pS^_] SYUV5 b[_\m[_ X^Q[_]Vbc ]l f_cY] SlUV\Ycm ^Q `VhQcm hYb\Q Y b[_\m[_ YX ^Yf ‑
^Q X^Q[Y `_b\V XQ`pc_Z7 5\p nc_T_ S _`VaQc_aQf GB9D5 Y GB9D5<> `_b\V hYb\_S_T_
SlaQWV^Yp U_RQS\poc US_Vc_hYV5 gV\_V hYb\_ 1b[_\m[_ X^Q[_]Vbc SbVT_25 Vjݷ _U^_
US_Vc_hYV Y Vjݷ _U^_ hYb\_ 1b[_\m[_ X^Q[_S `_b\V XQ`pc_Z27 >Q`aY]Va5 Vb\Y ^Q`YbQcm
GB9D5<>1:=8@C@C<25 c_ ^Q`VhQcQ^_ RdUVc ;79995 Q `_b[_\m[d XUVbm SbVT_ `pcm X^Q[_S5
`VaVU ncY] RdUVc ^Q`VhQcQ^_ Vjݷ USQ `a_RV\Q7

;a_]V _Rlh^_T_ UV\V^Yp5 @Qb[Q\m `aVUdb]QcaYSQVc gV\_hYb\V^^_V UV6
\V^YV 5 YXSVbc^_V YX i[_\m^_Z ]QcV]QcY[Y [Q[ UV\V^YV b _bcQc[_] 7 5\p
nc_T_ SS_Upcbp Vjݷ USV _`VaQgYY5 _R_X^QhQV]lV b\_SQ]Y 49F Y =?45 [_c_alV
_X^QhQoc UV\V^YV 1b _cRaQblSQ^YV] _bcQc[Q2 Y _bcQc_[ _c cQ[_T_ UV\V^Yp7
>Q`aY]Va5 Vb\Y ^Q`YbQcm

GB9D5<>1;@ 49F =5 ’ ’5 ;@ =?4 =2D

‑ c_ ^Q`VhQcQ^_ RdUVc USQ hYb\Q hVaVX `a_RV\C ?ݷ 7ݷ>



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;;B

;7;7;7 @VaV]V^^lV5 Y^YgYQ\YXQgYp Y `aYbSQYSQ^YV

3bV `aY]Val5 `aYSVUݷ^^lV S `aVUlUdjV] `QaQTaQeV5 _R\QUQoc _U^Y]
ed^UQ]V^cQ\m^l] ^VU_bcQc[_] ‑ _^Y `VhQcQoc [QWUlZ aQX _U^_ Y c_ WV5
^VSXYaQp ^Y ^Q [Q[YV _Rbc_pcV\mbcSQ5 `_c_]d hc_ aViQoc ^V `a_bc_ _U^d Y
cd WV XQUQhd 1cQ[ `_bcd`QVc R_\miY^bcS_ `a_TaQ]]25 Q _U^d Y cd WV XQUQhd
U\p _U^_T_ Y c_T_ WV hQbc^_T_ b\dhQp7 <oRYcV\Y aQbbdWUQcm _ bS_ZbcSQf
Q\T_aYc]_S5 S_X]_W^_5 XQpSY\Y Rl5 hc_ Q\T_aYc]l5 aVQ\YX_SQ^^lV S ^QiYf
`aY]VaQf5 ^V _R\QUQoc bS_ZbcS_] ]Qbb_S_bcY 1b]7 bca7 :@=27

2l\_ Rl ^Q]^_T_ Y^cVaVb^VV5 Vb\Y Rl `a_TaQ]]Q5 d]VojQp aViQcm ^V[do
XQUQhd5 `dbcm UQWV SbVT_ _U^d Y _hV^m `a_bcdo5 Sbݷ WV aViQ\Q Rl Vݷ S _RjV]
SYUV5 c_ Vbcm XQ`aQiYSQ\Q Rl d `_\mX_SQcV\p 1Y\Y RaQ\Q Rl _c[dUQ6c_ Vj2ݷ
X^QhV^Yp SV\YhY^ Y aQR_cQ\Q Rl b ^Y]Y5 Q ^V b cV]Y SV\YhY^Q]Y5 [_c_alV
WVbc[_ XQUQ^l `ap]_ `aY ^Q`YbQ^YY `a_TaQ]]l S Vݷ Ybf_U^_] cV[bcV7 Hc_Rl
nc_T_ U_bcYhm5 ^Q] `_caVRdVcbp _U^Q _hV^m SQW^Qp S_X]_W^_bcmC ]l U_\W^l
d]Vcm faQ^Ycm S `Q]pcY:: ^V[do Y^e_a]QgYo Y aQR_cQcm b ^VZ7 3 @Qb[Q\V
U\p nc_T_ Yb`_\mXdocbp cQ[ ^QXlSQV]lV `VaV]V^^lV 7

Nc_ b`aQSVU\YS_ ^V c_\m[_ U\p @Qb[Q\p5 ^_ Y5 `_WQ\dZ5 U\p R_\miY^bcSQ bdjVbcSd6
ojYf pXl[_S `a_TaQ]]Ya_SQ^Yp ‑ ^_5 cV] ^V ]V^VV5 ^V U\p SbVf7 BdjVbcSdoc n[X_cY6
hVb[YV pXl[Y `a_TaQ]]Ya_SQ^Yp5 S__RjV ^V `aVUdb]QcaYSQojYV `VaV]V^^lf7 ;a_]V
c_T_5 S_ ]^_TYf pXl[Qf `a_TaQ]]Ya_SQ^Yp `VaV]V^^lV `aYbdcbcSdoc5 ^_ Yb`_\mXdocbp
b_SVaiV^^_ Y^QhV Y dbca_V^l b_SbV] ^V cQ[5 [Q[ S @Qb[Q\VD `aY]VaQ]Y cQ[Yf pXl[_S
]_Tdc b\dWYcm @a_\_T5 AVeQ\5 FQb[V\m Y UadTYV7 3`a_hV]5 Vb\Y aQbb]QcaYSQcm c_\m[_
cQ[ ^QXlSQV]lV Y]`VaQcYS^lV pXl[Y `a_TaQ]]Ya_SQ^Yp5 U\p [_c_alf bcY\m ]li\V6
^Yp `a_TaQ]]YbcQ bf_W b `Qb[Q\VSb[Y]5 c_ S_ SbVf cQ[Yf pXl[Qf `_^pcYV `VaV]V^^_Z
`aYbdcbcSdVc Y _X^QhQVc `aY]Va^_ _U^_ Y c_ WV7

@VaV]V^^Qp S `a_bcVZiV] b\dhQV _R_X^QhQVcbp YUV^cYeY[Qc_a_] ‑
b\_S_]5 [_c_a_V ]_WVc b_bc_pcm YX \QcY^b[Yf Rd[S5 gYea Y X^Q[Q `_Uhݷa6
[YSQ^Yp5 ^_ ^QhY^Qcmbp U_\W^_ b Rd[Sl:;D cQ[_Z YUV^cYeY[Qc_a ^QXlSQVc6
bp Y]V^V] `VaV]V^^_Z 7 >Q`aY]Va5 ]l ]_WV] ^QXSQcm `VaV]V^^do 5ݷHݷ
5ݷE>D5B?3ݷ 5ݷ;:@ݷ ݷU9>5WE=25Bݷ Y\Y 7ݷ>7B1>4hD?D1ݷ @_XWV ]l bc_\[^ݷ]bp b
`VaV]V^^l]Y5 [_c_alV ^V Y]Voc Y]5^ݷ ^_ U_ nc_T_ ^Q] `_[Q UQ\V[_7 ?c]VcY]5
hc_ @Qb[Q\m ^V aQX\YhQVc XQT\QS^lV Rd[Sl Y bca_h^lV5 c_ Vbcm `_ `aQSY\Q]
@Qb[Q\p b\_SQ 5ݷU9>5WE=25Bݷ 5ݷ]URWNW^VKNݷ ݷE=25B<5<9>ݷ Y ݷ]U9W5WEVK5ݷ
_R_X^QhQoc _U^d Y cd WV `VaV]V^^doD Y^_Z S_`a_b5 hc_ Yb`_\mX_SQ^YV U\p
_U^_T_ Y c_T_ WV YUV^cYeY[Qc_aQ aQX\Yh^lf SQaYQ^c_S ^Q`YbQ^Yp bhYcQVcbp
d `a_TaQ]]Ybc_S [aQZ^V Uda^l] c_^_]7

B `VaV]V^^_Z S [QWUlZ ]_]V^c SaV]V^Y bSpXQ^_ ^V[_V X^QhV^YV D T_S_6
apc5 hc_ `VaV]V^^Qp faQ^Yc X^QhV^YV Y\Y hc_ X^QhV^YV b_UVaWYcbp S `V6
aV]V^^_Z7 6b\Y Y]p `VaV]V^^_Z SbcaVhQVcbp S QaYe]VcYhVb[_] SlaQWV^YY5
`a_YXS_UYcbp cQ[ ^QXlSQV]_V _RaQjV^YV [ `VaV]V^^_Z 5 `aY [_c_a_] S
SlaQWV^YV S]Vbc_ Y]V^Y `VaV]V^^_Z `_UbcQS\pVcbp Vݷ X^QhV^YV7

::9]VVcbp S SYUd _`VaQcYS^Qp `Q]pcm [_]`mocVaQ5 c_h^VV5 cQ Vݷ hQbcm5 [_c_aQp _cSVUV^Q
^QiVZ `a_TaQ]]V U\p aQR_cl7

:;B_ X^Q[Q `_Uhݷa[YSQ^Yp YUV^cYeY[Qc_a c_WV ]_W^_ ^QhQcm5 ^_ S `a_TaQ]]Qf ^Q
@Qb[Q\V cQ[ _Rlh^_ ^V UV\QocD Q S_c b gYeal YUV^cYeY[Qc_a ^QhY^Qcmbp ^V ]_WVc7



;<9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

@Qb[Q\m _c^_bpc [ [QcVT_aYY bca_T_ cY`YXYa_SQ^^lf pXl[_S `a_6
TaQ]]Ya_SQ^Yp D nc_5 S hQbc^_bcY5 _X^QhQVc5 hc_ [QWUQp `VaV]V^^Qp S `a_6
TaQ]]V ^Q @Qb[Q\V Y]VVc bca_T_ _`aVUV\ݷ^^lZ cY`7 3 `aVUlUdjV] `QaQTaQ6
eV ]l aQbb]QcaYSQ\Y `_^pcYV cY`Q SlaQWV^Yp D cY` `VaV]V^^_Z ]_W^_
`_^Y]Qcm5 b _U^_Z bc_a_^l5 [Q[ cY` SlaQWV^Yp5 b_bc_pjVT_ YX _U^_T_ c_\m6
[_ _RaQjV^Yp [ nc_Z `VaV]V^^_Z5 Q b UadT_Z bc_a_^l ‑ [Q[ cY` SlaQWV^Yp5
X^QhV^YV [_c_a_T_ ]_WVc S cQ[_Z `VaV]V^^_Z faQ^Ycmbp7 >Q`aY]Va5 bQ]lZ
`_`d\pa^lZ S `a_TaQ]]Qf ^Q @Qb[Q\V cY`5 [_c_alZ ^QXlSQVcbp 9>D575B5 `_U6
aQXd]VSQVc5 hc_ `VaV]V^^lV nc_T_ cY`Q Yb`_\mXdocbp U\p faQ^V^Yp gV\_hYb6
\V^^lf X^QhV^YZ5 ]_Tdc b_UVaWQcm hYb\Q _c 6<;@?A U_ <;@?@ 1hYb\Q cY`Q
9>D575B5 USdRQZc^lV X^Q[_SlV gV\lV25 Y _RaQjV^YV [ cQ[_Z `VaV]V^^_Z c_6
WV RdUVc5 VbcVbcSV^^_5 SlaQWV^YV] cY`Q 9>D575B7

@aVWUV hV] Yb`_\mX_SQcm S `a_TaQ]]V `VaV]V^^do5 Vݷ ^V_Rf_UY]_ _`Y6
bQcm5 U\p hVT_ S `a_TaQ]]d ]VWUd XQT_\_S[_] Y T\QS^_Z hQbcmo SbcQS\p6
oc bV[gYo _`YbQ^Yp `VaV]V^^lf D ncQ bV[gYp ^QhY^QVcbp b\_S_] ݷF1Bݷ
1_c b\_SQ F1B912<5C ‑ `VaV]V^^lV25 XQ [_c_al] b\VUdoc _U^_ Y\Y ^Vb[_\m[_
_`YbQ^YZ `VaV]V^^lf b d[QXQ^YV] Yf cY`_S7 >Q`aY]Va5 bV[gYp _`YbQ^YZ
`VaV]V^^lf ]_WVc SlT\pUVcm cQ[C

F1B
HC 9>D575BD
IC 9>D575BD
6<17C 2??<51>D

8UVbm `VaV]V^^lV H Y I Y]Voc cY` 9>D575B5 Q `VaV]V^^Qp 6<17 ‑ cY` 2??<51>
1^Q`_]^Y]5 hc_ nc_c cY`5 Y^_TUQ ^QXlSQV]lZ \_TYhVb[Y]5 `_UaQXd]VSQVc
c_\m[_ USQ S_X]_W^lf X^QhV^Yp ‑ DBE5 Y 61<C55 c_ Vbcm ݷYbcY^Qݷ Y 27ݷWm_\ݷ
@VaV]V^^lV _U^_T_ cY`Q ]_W^_ bTad``Ya_SQcm S _U^_ _`YbQ^YV5 `VaVhYb\YS
Yf hVaVX XQ`pcdoC

F1B
H5 I5 JC 9>D575BD

3 @Qb[Q\V `aVUdb]_caV^_ ^Vb[_\m[_ aQX\Yh^lf b`_b_R_S U\p XQ^VbV^Yp X^Q6
hV^Yp S `VaV]V^^do7 >Q`aY]Va5 ]_W^_ XQUQcm ^QhQ\m^_V X^QhV^YV `VaV6
]V^^_Z `ap]_ S bV[gYY _`YbQ^YZD nc_ ^QXlSQVcbp Y^YgYQ\YXQgYVZ C

F1B
HC 9>D575B F >99D

6b\Y nc_T_ ^V bUV\Qcm5 S `VaV]V^^_Z Sbݷ aQS^_ RdUVc b_UVaWQcmbp [Q[_V6c_
X^QhV^YV5 ^_ [Q[_V ‑ `aVUb[QXQcm ^VS_X]_W^_5 nc_ ]_WVc Rlcm `a_YXS_\m^lZ
]db_a7 CQ[Qp `VaV]V^^Qp ^QXlSQVcbp ^VY^YgYQ\YXYa_SQ^^_Z 7 9b`_\mX_6
SQ^YV ݷ_db_a^_T[ݷ X^QhV^Yp _iYR_h^_ `_ bS_VZ bdcY5 cQ[ hc_ [_]`Y\pc_a5
SYUp cQ[_V Yb`_\mX_SQ^YV5 SlUQݷc `aVUd`aVWUV^YVD [ b_WQ\V^Yo5 _^ UQ\V[_
^V SbVTUQ b ncY] b`aQS\pVcbp5 S ^V[_c_alf b\dhQpf `a_TaQ]]Q ]_WVc Rlcm



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;<:

^Q`YbQ^Q cQ[ 5ݷ_fYcaݷ hc_ S ^VZ RdUVc `a_YXS_UYcmbp _RaQjV^YV [ ^VY^YgY6
Q\YXYa_SQ^^_Z `VaV]V^^_Z5 ^_ [_]`Y\pc_a nc_T_ `a_bc_ ^V XQ]VcYc7 9^_TUQ
RlSQVc Y ^Q_R_a_c7

8^QhV^YV `VaV]V^^_Z ]_W^_ S \oR_Z ]_]V^c YX]V^Ycm5 Sl`_\^YS cQ[ ^Q6
XlSQV]lZ _`VaQc_a `aYbSQYSQ^Yp 7 3 @Qb[Q\V `aYbSQYSQ^YV _R_X^QhQVc6
bp X^Q[_] 5ݷCFݷ b\VSQ _c [_c_a_T_ XQ`YblSQVcbp `VaV]V^^Qp5 [_c_a_Z ^dW^_
`aYbS_Ycm ^_S_V X^QhV^YV5 Q b`aQSQ ‑ SlaQWV^YV5 X^QhV^YV [_c_a_T_ RdUVc
XQ^VbV^_ S `VaV]V^^do7 >Q`aY]Va5 _`VaQc_a

H CF @B

1hYcQVcbp Hݷ `_\_WYcm aQS^l] @B2ݷ XQ^Vbݷc S `VaV]V^^do H X^QhV^YV @B5 Y
b c_T_ ]_]V^cQ5 [_TUQ nc_c _`VaQc_a baQR_cQ\5 S SlaQWV^Ypf5 b_UVaWQjYf
`VaV]V^^do H5 RdUVc Yb`_\mX_SQcmbp Y]V^^_ nc_ X^QhV^YV7 BcQa_V X^QhV^YV
`VaV]V^^_Z5 [Q[_S_ Rl _^_ ^Y Rl\_5 `aY Sl`_\^V^YY `aYbSQYSQ^Yp cVapVcbp7
AQR_cd `aYbSQYSQ^Yp ]_W^_ `a_Y\\obcaYa_SQcm ^Q b\VUdojV] `aY]VaVC

@B?7B1= 1CC97>=5>DCD
F1B

HC 9>D575B F ;>D
2579>

GB9D5<>1H2D
H CF <?D
GB9D5<>1H2D
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3 ]_]V^c Sl`_\^V^Yp `VaS_T_ YX _`VaQc_a_S GB9D5<> S `VaV]V^^_Z H b_UVa6
WYcbp ^QhQ\m^_V X^QhV^YV5 XQUQ^^_V `aY _`YbQ^YY5 c_ Vbcm hYb\_ ;>D Y]V^6
^_ _^_ Y RdUVc ^Q`VhQcQ^_7 8QcV] _`VaQc_a `aYbSQYSQ^Yp5 aQb`_\_WV^^lZ S
b\VUdojVZ bca_[V5 YX]V^Yc X^QhV^YV HD bcQa_V X^QhV^YV ;> RdUVc `_cVap^_5 Y
`VaV]V^^Qp RdUVc cV`Vam b_UVaWQcm X^QhV^YV <?5 [_c_a_V Y ^Q`VhQcQVc Sc_6
a_Z _`VaQc_a GB9D5<>D `_b\V nc_T_ S `VaV]V^^do RdUVc XQ^VbV^_ X^QhV^YV =B5
Y `_b\VU^YZ _`VaQc_a GB9D5<> ^Q`VhQcQVc [Q[ aQX VT_7 3 gV\_] Sl`_\^V^YV
nc_Z `a_TaQ]]l RdUVc SlT\pUVcm cQ[C

1FCDI8?CDCN869BCD@B?74 781CC97>=5>DC
;>
<?
=B
1FCDI8?CDCN869BCD@B?74

>Vb[_\m[_ R_\VV b\_WV^ U\p `_^Y]Q^Yp UadT_Z `aY]Va `aYbSQYSQ^YpC

H CF H 4 >



;<; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

8UVbm b^QhQ\Q SlhYb\pVcbp X^QhV^YV SlaQWV^Yp b`aQSQ _c X^Q[Q `aYbSQYSQ6
^YpD `_b[_\m[d bQ]_ `aYbSQYSQ^YV `_[Q ^V `a_YX_i\_5 `aY SlhYb\V^YY Yb6
`_\mXdVcbp bcQa_V X^QhV^YV H5 c_5 [_c_a_V Rl\_ S nc_Z `VaV]V^^_Z ^V`_baVU6
bcSV^^_ `VaVU ^QhQ\_] Sl`_\^V^Yp _`VaQc_aQ7 8QcV] SlhYb\V^^_V X^QhV^YV5
[_c_a_V U\p ^QiVT_ `aY]VaQ RdUVc ^Q > R_\miV5 hV] X^QhV^YV H5 XQ^_bYcbp
_RaQc^_ S `VaV]V^^do H5 c_ Vbcm5 TadR_ T_S_ap5 S aVXd\mcQcV Sl`_\^V^Yp nc_6
T_ _`VaQc_aQ X^QhV^YV5 b_UVaWQSiVVbp S `VaV]V^^_Z H5 bcQ^_SYcbp ^Q `pcm
R_\miVC Vb\Y cQ] Rl\_ :@5 c_ bcQ^Vc ;;5 Vb\Y Rl\_ :995 bcQ^Vc :9> Y cQ[
UQ\VV7

;7;7<7 9UV^cYeY[Qc_al Y XQaVXVaSYa_SQ^^lV b\_SQ

3 `aVUlUdjV] `QaQTaQeV ^Q] `_caVR_SQ\_bm _`YblSQcm `VaV]V^^lV5 UQ6
SQp Y] Y]V^Q5 cQ[YV [Q[ 5ݷHݷ 5ݷ17>6ݷ ݷU9>5WE=25Bݷ Y c7 `75 ]l UQWV SSV\Y `_6
^pcYV YUV^cYeY[Qc_aQC b\_S_5 [_c_a_V ]_WVc b_bc_pcm YX \QcY^b[Yf Rd[S5
QaQRb[Yf gYea Y X^Q[Q `_Uhݷa[YSQ^Yp5 `aYhݷ] ^QhY^Qcmbp U_\W^_ _RpXQ6
cV\m^_ b Rd[Sl7 6b\Y Sb`_]^Ycm bQ]_V ^QhQ\_ aQXT_S_aQ _ @Qb[Q\V5 c_ Q^Q6
\_TYh^_V Y]p6YUV^cYeY[Qc_a ^Q] `_caVR_SQ\_bm S XQT_\_S[V `a_TaQ]]l S
[QhVbcSV Y]V^Y U\p SbVZ `a_TaQ]]l gV\Y[_]7 ;a_]V `a_TaQ]]l Y `VaV]V^6
^lf5 S @Qb[Q\V bdjVbcSdVc gV\lZ apU bdj^_bcVZ5 _`YblSQV]lf `_\mX_SQcV6
\V] 1c_ Vbcm `a_TaQ]]Ybc_]25 [_c_al] c_WV ^dW^l Y]V^QD `_bcV`V^^_ ]l
_RbdUY] R_\mido hQbcm ncYf bdj^_bcVZ Y ^QdhY]bp Yf Yb`_\mX_SQcm7 ?RjVV
`aQSY\_ cdc _U^_C S [QhVbcSV Y]V^Y U\p hVT_ Rl c_ ^Y Rl\_ S @Qb[Q\V ]_WVc
Slbcd`Qcm YUV^cYeY[Qc_a5 Y `aQSY\Q U\p b_XUQ^Yp YUV^cYeY[Qc_a_S Yb`_\m6
Xdocbp _U^Y Y cV WV5 ^VXQSYbY]_ _c c_T_5 U\p hVT_ _hVaVU^_Z YUV^cYeY[Qc_a
`_^QU_RY\bp7

@aY nc_] ^Q] SbcaVhQ\Ybm b\_SQ5 [_c_alV `aVU_bcQS\pVc ^Q] bQ] @Qb6
[Q\m5 c_ Vbcm cQ[YV5 [_c_alV ^Q] ^V ^dW^_ Rl\_ _`YblSQcmC nc_5 b _U^_Z
bc_a_^l5 b\_SQ @B?7B1=5 F1B5 2579>5 5>45 49F5 =?45 Q b UadT_Z ‑ b\_SQ GB9D5
Y GB9D5<>5 9>D575B5 2??<51>7

>Vb]_cap ^Q c_5 hc_ SbV ncY b\_SQ S c_Z Y\Y Y^_Z bcV`V^Y pS\pocbp hQbcmo
pXl[Q @Qb[Q\m5 _^Y _c^_bpcbp [ aQX^l] [QcVT_aYp]7 B\_SQ @B?7B1=5 F1B5
2579>5 5>45 49F Y =?4 1Q cQ[WV ]^_TYV UadTYV5 hQbcm YX [_c_alf ]l YXdhY] S
RdUdjV]2 `_ `aQSY\Q] @Qb[Q\p bhYcQocbp XQaVXVaSYa_SQ^^l]Y b\_SQ]Y
1Y^_TUQ Yf ^QXlSQoc cQ[WV [\ohVSl]Y b\_SQ]Y2D nc_ X^QhYc5 hc_ ]l ^V
]_WV] Yb`_\mX_SQcm Yf S [QhVbcSV Y]ݷ^ U\p `VaV]V^^lf Y\Y hVT_6c_ UadT_T_D
e_a]Q\m^_ _^Y S__RjV ^V bhYcQocbp YUV^cYeY[Qc_aQ]Y5 _cboUQ ^QXSQ^YV
CݷXQaVXVaSYa_SQ^^lVݷ bS_ZbcS_ XQaVXVaSYa_SQ^^_bcY [Q[ aQX Y `a_pS\pVcbp
S c_]5 hc_ ncY b\_SQ ^V ]_Tdc b\dWYcm YUV^cYeY[Qc_aQ]Y7

B UadT_Z bc_a_^l5 b\_SQ GB9D55 GB9D5<> Y UQWV b\_S_ 9>D575B5 f_cp Y
SSVUV^l @Qb[Q\V]5 cV] ^V ]V^VV `aVUbcQS\poc b_R_Z _Rl[^_SV^^lV YUV^6
cYeY[Qc_al 1^Q bQ]_] UV\V GB9D5 Y GB9D5<> ‑ ^V b_SbV] _Rl[^_SV^^lV5 Q
S_c 9>D575B Y 2??<51> ‑ UVZbcSYcV\m^_ _Rl[^_SV^^lV25 c_ Vbcm ]l ]_WV]
_`YbQcm `VaV]V^^do b Y]V^V] 9>D575B 1[Q[_T_6^YRdUm UadT_T_ cY`Q25 ^_ `aY



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;<<

nc_] `_cVapV] S_X]_W^_bcm Yb`_\mX_SQcm cY` 9>D575B5 SVUm VT_ Y]p RdUVc
XQ^pc_ `_U `VaV]V^^do7 ;_^Vh^_ WV5 cQ[ UV\Qcm ^V b\VUdVcD ^_ bc_Yc Y]Vcm
S SYUd5 hc_ cQ[Qp S_X]_W^_bcm bdjVbcSdVc5 f_cp Rl YX b__RaQWV^YZ _RjVZ
nadUYgYY7

Bc_Yc _c]VcYcm5 hc_ S UV\V^YY b\_S5 `aVU_bcQS\pV]lf pXl[_] @Qb[Q\m5 ^Q XQaVXVa6
SYa_SQ^^lV b\_SQ Y Sbca_V^^lVݷ YUV^cYeY[Qc_alݷ ^QR\oUQVcbp _`aVUV\ݷ^^Qp bcV`V^m
`a_YXS_\Q7 >Q`aY]Va5 b\_SQ DBE5 Y 61<C55 Yb`_\mXdV]lV U\p _R_X^QhV^Yp \_TYhVb[_Z
YbcY^l Y \_TYhVb[_Z \WY5 S [\QbbYhVb[Yf SQaYQ^cQf @Qb[Q\p5 Q cQ[WV Y S X^Q]V^Yc_]
]EB2? Y1C31< bhYcQ\Ybm `a_bcl]Y YUV^cYeY[Qc_aQ]Y 1_ hݷ] R_\miY^bcS_ `a_TaQ]]Y6
bc_S UQWV ^V `_U_XaVSQ\_5 `_b[_\m[d ^Y[_TUQ Y ^Y[_]d ^V `aYf_UY\_ S T_\_Sd Yb`_\m6
X_SQcm ncY b\_SQ U\p hVT_6c_ UadT_T_27 B_XUQcV\Y OB55 Y1C31< b_h\Y nc_ ^VdU_R^l]5 cQ[
hc_ [_]`Y\pc_a OB55 Y1C31< aQbb]QcaYSQVc ncY USQ b\_SQ 1Q cQ[WV >5G5 49C@?C5 Y 5H9D2
[Q[ XQaVXVaSYa_SQ^^lV7

;7;7=7 3S_U Y^e_a]QgYY U\p Vݷ `_b\VUdojVZ _RaQR_c[Y

;a_]V `aYbSQYSQ^Yp5 bdjVbcSdoc Y UadTYV bYcdQgYY5 S [_c_alf `VaV]V^6
^Qp YX]V^pVc bS_ݷ cV[djVV X^QhV^YVD _UY^ YX bQ]lf cY`Yh^lf `aY]Va_S ‑
Sl`_\^V^YV cQ[ ^QXlSQV]lf _`VaQgYZ SS_UQ 7 3 f_UV cQ[_Z _`VaQgYY `a_6
TaQ]]Q `_\dhQVc Y^e_a]QgYo YX S^Vi^VT_ Ybc_h^Y[Q ‑ b [\QSYQcdal5 YX
eQZ\Q ^Q UYb[V5 YX [Q^Q\Q bSpXY `_ [_]`mocVa^_Z bVcY Y c7 `7D VbcVbcSV^^_5
`_\dhV^^do Y^e_a]QgYo ^dW^_ TUV6c_ b_faQ^Ycm5 Y U\p nc_T_ Yb`_\mXdocbp
`VaV]V^^lV7

3 pXl[V @Qb[Q\m ^QYR_\VV `_`d\pa^l] baVUbcS_] U\p _`VaQgYZ SS_UQ
b\dWYc _`VaQc_a SS_UQ 5 _R_X^QhQV]lZ b\_S_] B5145 Y VT_ SQaYQgYp B514<>7
AQbb]_caY] U\p ^QhQ\Q `a_bcV^m[YZ `aY]Va ‑ `a_TaQ]]d5 [_c_aQp SS_UYc
b [\QSYQcdal gV\_V hYb\_5 S_XS_UYc VT_ S [SQUaQc Y `VhQcQVc `_\dhV^^lZ
aVXd\mcQcC

@B?7B1= CAE1B5D
F1B

HC 9>D575BD
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B5141H2D
H CF H3HD
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;Q[ SYUY]5 S `a_TaQ]]V Yb`_\mXdVcbp _U^Q `VaV]V^^Qp cY`Q 9>D575B5 [_c_6
aQp ^QXlSQVcbp H7 4\QS^Qp hQbcm `a_TaQ]]l `aY nc_] S[\ohQVc S bVRp caY
_`VaQc_aQ7 @VaSlZ YX ^Yf5 B5145 `aVU`YblSQVc Sl`_\^Ycm hcV^YV gV\_T_ hYb6
\Q b [\QSYQcdal5 `_b\V hVT_ XQ^VbcY `a_hYcQ^^_V hYb\_ S `VaV]V^^do H7 3l6
`_\^V^YV `a_TaQ]]l `aY nc_] _bcQ^_SYcbp U_ cVf `_a5 `_[Q `_\mX_SQcV\m ^V
SSVUݷc hYb\_5 `aYhݷ] S bSpXY b _`aVUV\ݷ^^l]Y _b_RV^^_bcp]Y aVWY]Q aQR_cl
cVa]Y^Q\Q 1c_h^VV5 S ^QiV] b\dhQV ‑ VT_ `a_TaQ]]^_T_ n]d\pc_aQ5 [_c_alZ
`_Sc_apVc _b_RV^^_bcY aQR_cl ^Qbc_pjYf cVa]Y^Q\_S2 `a_TaQ]]Q ݷdSYUYcݷ
SSVUݷ^^_V hYb\_ ^V aQ^miV5 hV] `_\mX_SQcV\m ^QW]ݷc [\QSYid N>D5B7



;<= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

3c_a_Z _`VaQc_a S ^QiV] `aY]VaV ‑ nc_ _`VaQc_a `aYbSQYSQ^YpD SlaQ6
WV^YV5 bc_pjVV S VT_ `aQS_Z hQbcY5 RVaݷc cV[djVV X^QhV^YV `VaV]V^^_Z H 1c_
Vbcm X^QhV^YV5 [_c_a_V c_\m[_ hc_ Rl\_ `a_hYcQ^_ b [\QSYQcdal _`VaQc_a_]
B51425 d]^_WQVc VT_ bQ]_ ^Q bVRp5 c7 V7 S_XS_UYc S [SQUaQc5 Q aVXd\mcQc XQ^_6
bYc _RaQc^_ S `VaV]V^^do H7 CaVcYZ _`VaQc_a ‑ dWV f_a_i_ X^Q[_]lZ ^Q]
GB9D5<> ‑ `VhQcQVc `_\dhYSiYZbp aVXd\mcQc7 3l`_\^V^YV nc_Z `a_TaQ]]l
]_WVc SlT\pUVcm cQ[C

1FCDI8?CDCN869BCD@B?74 78CAE1B5
;>
?;>
1FCDI8?CDCN869BCD@B?74

BaQXd `_b\V XQ`db[Q `a_TaQ]]Q 5ݷXQ]YaQVcݷ cQ[ hc_ ^V_`lc^lZ `_\mX_SQcV\m
]_WVc `_Ud]Qcm5 hc_ _^Q S__RjV XQSYb\Q5 ^_ ^Q bQ]_] UV\V `a_TaQ]]Q `a_bc_
WUݷc5 [_TUQ `_\mX_SQcV\m SSVUݷc caVRdV]_V hYb\_7 3 `aY]VaV SliV hYb\_ ;>
SSݷ\ `_\mX_SQcV\m5 Q hYb\_ ?;> SlUQ\Q `a_TaQ]]Q7

;bcQcY5 bVZhQb bQ]_V SaV]p `_[QXQcm5 `_hV]d SlaQWV^YV SS_Uݷ b [\QSY6
Qcdalݷ ^V S`_\^V b__cSVcbcSdVc UVZbcSYcV\m^_bcY Y `aQSY\m^VV RdUVc T_S_6
aYcm _ SS_UVݷ YX bcQ^UQac^_T_ `_c_[Q SS_UQ7ݷ 5\p ^QhQ\Q b_XUQUY] cV[bc_6
SlZ eQZ\5 b_UVaWQjYZ _U^d bca_[d5 Q S nc_Z bca_[V ‑ hYb\_5 `dbcm nc_ U\p
aQX^__RaQXYp RdUVc <@7 EQZ\ ]l ^QX_Sݷ] >E=7DHD7 5\p VT_ b_XUQ^Yp ]_W6
^_ S_b`_\mX_SQcmbp cV] WV aVUQ[c_a_] cV[bc_S5 [_c_alZ Sl `aY]V^pVcV U\p
SS_UQ cV[bc_S `a_TaQ]]5 ^_ ]_W^_ `_bcd`Ycm Y `a_jV ‑ ^Q`aY]Va5 cQ[C

1FCDI8?CDCN869BCD@B?74 538? <@ G >E=7DHD
1FCDI8?CDCN869BCD@B?74 31D >E=7DHD
<@
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CV`Vam XQ`dbcY] ^Qid `a_TaQ]]d CAE1B55 `VaV^Q`aQSYS VZ SS_U YX eQZ\Q
>E=7DHDC

1FCDI8?CDCN869BCD@B?74 78CAE1B5 E >E=7DHD
:<?B
1FCDI8?CDCN869BCD@B?74

HYb\_ :<?B ‑ nc_ [SQUaQc hYb\Q <@D VT_ ^Q`VhQcQ\Q ^QiQ `a_TaQ]]Q7 @aY
nc_] Ybf_U^_V hYb\_ _^Q5 [Q[ ]l SYUY]5 b [\QSYQcdal ^V SS_UY\Q ‑ _^Q S
b__cSVcbcSYY b ^QiY]Y d[QXQ^Yp]Y `a_hYcQ\Q VT_ YX eQZ\Q >E=7DHD7 3 nc_]
^Vb\_W^_ dRVUYcmbpC _caVUQ[cYadZcV eQZ\ >E=7DHD5 XQ]V^YS hYb\_ <@ ^Q
[Q[_V6^YRdUm UadT_V5 Y b^_SQ XQ`dbcYcV `a_TaQ]]d CAE1B5 b `VaV^Q`aQS\V6
^YV] YX eQZ\Q5 [Q[ `_[QXQ^_ S `aY]VaVD S nc_c aQX `a_TaQ]]Q ^Q`VhQcQVc
[SQUaQc c_T_ hYb\Q5 [_c_a_V Sl XQ^Vb\Y S eQZ\7

3 ^QiV] `aY]VaV ]l b^QhQ\Q Yb`_\mX_SQ\Y bYbcV]^do [_]Q^Ud 538? b
`VaV^Q`aQS\V^YV] SlS_UQ5 hc_Rl be_a]Ya_SQcm eQZ\5 b_UVaWQjYZ hYb\_5 Q



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;<>

XQcV] XQ`db[Q\Y ^Qid `a_TaQ]]d b `VaV^Q`aQS\V^YV] SS_UQ YX nc_T_ eQZ\Q7
@aY]Va^_ cVf WV aVXd\mcQc_S ]_W^_ U_RYcmbp RVX Sbp[Yf `a_]VWdc_h^lf
eQZ\_S5 XQ`dbcYS [_]Q^Ud 538? _U^_SaV]V^^_ b ^QiVZ `a_TaQ]]_Z cQ[ ^Q6
XlSQV]l] [_^SVZVa_] 1b]7 2D::7;7:ݷ `aY nc_] SlS_U [_]Q^Ul 538? `_ZUݷc
^V`_baVUbcSV^^_ ^Q SS_U ^QiVZ `a_TaQ]]V7 5V\QVcbp nc_ cQ[C

1FCDI8?CDCN869BCD@B?74 538? <@ L 78CAE1B5
:<?B
1FCDI8?CDCN869BCD@B?74 538? =B L 78CAE1B5
;=9:
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@VaV^Q`aQSY] SlS_U S eQZ\ B5CE<D7DHDC
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3 nc_c aQX ^Q n[aQ^ S__RjV ^YhVT_ ^V SlSV\_bm5 XQc_ aVXd\mcQc _[QXQ\bp
XQ`YbQ^ S eQZ\5 S hݷ] \VT[_ dRVUYcmbpC

1FCDI8?CDCN869BCD@B?74 31D B5CE<D7DHD
:<?B
1FCDI8?CDCN869BCD@B?74

CV`Vam ]l X^QV] ^Q b_RbcSV^^_] _`lcVC SlS_U Q^ݷ n[aQ^ݷ UQ\V[_ ^V
SbVTUQ YUݷc ^Q n[aQ^5 Q SS_U bݷ [\QSYQcdalݷ _c^oUm ^V SbVTUQ _bd6
jVbcS\pVcbp b [\QSYQcdal7 9]V^^_ `_nc_]d `aQSY\m^VV T_S_aYcm _ SlS_6
UV S bcQ^UQac^lZ `_c_[ SlS_UQ Y _ SS_UV YX bcQ^UQac^_T_ `_c_[Q SS_UQ7 @_U6
hVa[^ݷ]5 hc_ bQ]Q `a_TaQ]]Q S__RjV ^V X^QVc5 _c[dUQ YUݷc Vݷ SS_U
Y [dUQ ^Q`aQS\V^ Vݷ SlS_U5 SbV `VaV^Q`aQS\V^Yp _bdjVbcS\pVc Y^cVa6
`aVcQc_a [_]Q^U^_Z bca_[Y ^V`_baVUbcSV^^_ `VaVU cV]5 [Q[ XQ`dbcYcm ^Qid
`a_TaQ]]d7

;7;7>7 2VaVTYbm ^VfSQc[Y aQXapU^_bcY1
@aYVfQ\ [Q[6c_ 9\mp =da_]Vg adRYcm T_\_Sd
8]Vo 4_al^lhd7 @aYVfQ\ ‑ Y _cadRY\ 8]Vo
T_\_Sd7 1 d 8]Vp USV T_\_Sl Sla_b\Y7
?cadRY\ 9\mp =da_]Vg 8]Vo USV T_\_Sl ‑
Q d c_T_ hVclaV Sla_b\Y7 ?cadRY\ _^ V]d
hVclaV ‑ Q d c_T_ S_bV]m T_\_S Sla_b\_7
AdRY\ =da_]Vg T_\_Sl5 adRY\5 adRY\6adRY\5
S [_^gV [_^g_S ^QadRY\ S _RjVZ b\_W^_bcY
?>><> T_\_S ‑ S_c cdc6c_ Y `_]Va 8]VZ
4_al^lh7 @_c_]d hc_ Rl\ _^
iVbc^QUgQcYaQXapU^lZ7

@a_U_\WY] n[b`VaY]V^cl b `a_TaQ]]_Z CAE1B55 ^QhQclV S `aVUlUdjV]
`QaQTaQeV5 ^_ ^Q nc_c aQX S_Xm]ݷ] hYb\Q `_R_\miV7



;<? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp
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6b\Y b `VaSl]Y USd]p XQ`db[Q]Y Sbݷ Rl\_ Sa_UV Rl S `_apU[V5 c_ ^Q caVcmV]
hc_6c_ pS^_ `_i\_ ^V cQ[7 Hc_Rl `_^pcm5 hc_ `a_Ybf_UYc5 Sb`_]^Y]5 hc_
`VaV]V^^lV cY`Q 9>D575B S @Qb[Q\V ]_Tdc `aY^Y]Qcm X^QhV^Yp _c 6<;@?A
U_ <;@?@D ^_ SVUm [SQUaQc hYb\Q ;99 aQSV^ =99995 c_ Vbcm S `VaV]V^^do cY`Q
9>D575B _^ `_`a_bcd ^V `_]VjQVcbp1 ?cboUQ ^V\V`lZ aVXd\mcQc5 [_ SbV]d Vjݷ
Y _caYgQcV\m^lZ7

AVXd\mcQc5 ^Vb]_cap ^Q VT_ ^V\V`_bcm5 _hV^m `a_bc_ _Rkpb^Ycm7 =l dWV X^QV]5 hc_
Y]VV] UV\_ b_ X^Q[_Sl] gV\l] hYb\_] Y d ^Qb `a_YX_i\_ `VaV`_\^V^YV 1b]7 5;7=7:ݷ
bca7 :B<27 AQXapU^_bcm ^QiYf hYbV\ b_bcQS\pVc :? RYc5 cQ[ hc_ `aY `VaV`_\^V^YY Yc_6
T_S_V hYb\_ `_\dhQVcbp ^Q 216 = 65536 ]V^miV5 hV] U_\W^_ Rlcm7 @aQSY\m^l] aV6
Xd\mcQc_] d]^_WV^Yp Rl\_ Rl hYb\_ 2002 = 400005 ^_ `VaV`_\^V^YV d]V^miY\_ VT_
^Q ?>><?5 cQ[ hc_ `_\dhY\_bm 40000 − 65536 = −25536D a_S^_ nc_ ]l Y ^QR\oUQV] S
`aY]VaV7

>QYR_\miVV hYb\_5 [_c_a_V ^QiQ `a_TaQ]]Q _RaQRQclSQVc [_aaV[c^_ ‑
:A:5 VT_ [SQUaQc b_bcQS\pVc <;@?:D [SQUaQc hYb\Q :A;5 b_bcQS\pojYZ <<:;=5
S aQXapU^_bcm hYb\Q cY`Q 9>D575B dWV V^ݷ \VXVc7ݷ >_ Sbݷ ^V cQ[ bcaQi^_5
`a_bc_ ^dW^_ `aY]V^Ycm UadT_Z cY` `VaV]V^^_Z7 >QYR_\VV _hVSYU^l] [Q^6
UYUQc_] ^Q a_\m cQ[_T_ cY`Q _[QXlSQVcbp <?>79>D5 Y]VojYZ aQXapU^_bcm <;
RYcQD `VaV]V^^lV nc_T_ cY`Q ]_Tdc `aY^Y]Qcm X^QhV^Yp _c 6;:=@=A<?=A U_
;:=@=A<?=@ 1c7 V7 _c −231 U_ 231 − 127 3 `a_TaQ]]V U_bcQc_h^_ YX]V^Ycm _U^_
b\_S_ ‑ `a_bc_ XQ]V^Ycm 9>D575B ^Q <?>79>DC

@B?7B1= CAE1B5D
F1B

HC <?>79>DD
2579>

B5141H2D
H CF H3HD
GB9D5<>1H2
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Y S_X]_W^_bcY ^QiVZ `a_TaQ]]l 1`_b\V Vݷ `VaV[_]`Y\pgYY2 aVX[_ S_XaQb6
cdcC
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=9999
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;_^Vh^_5 aQU_SQcmbp aQ^_5 bS_Z `aVUV\ Vbcm Y XUVbmC
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^_ nc_ Sbݷ WV \dhiV5 hV] c_5 hc_ Rl\_7
=_W^_ aQbiYaYcm aQXapU^_bcm hYb\Q Vjݷ bY\m^VV5 `aY]V^YS cY` 9>D?=5 Yb`_\mXd6

ojYZ X^Q[_SlV ?=6RYc^lV hYb\Q:<7 @_b\V XQ]V^l <?>79>D ^Q 9>D?= Y `VaV[_]`Y\pgYY
^QiQ `a_TaQ]]Q b]_WVc S_XSVbcY S [SQUaQc `ap]_6cQ[Y ݷTa_]^lV_ݷ hYb\QC

1FCDI8?CDCN869BCD@B?74 538? <999999999 L 78CAE1B5
B999999999999999999

f_cp5 [_^Vh^_5 [c_ YjVc ‑ c_c SbVTUQ ^QZUݷcD aQXd]VVcbp5 ]Q[bY]Q\m^_ S_X]_W^_V
hYb\_ Vbcm Y U\p 9>D?=C

1FCDI8?CDCN869BCD@B?74 538? <9<@999=BB L 78CAE1B5
B;;<<@;9<9B;?;=B99:
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@_b\VU^VV5 hc_ ]l ]_WV] bUV\Qcm U\p aQbiYaV^Yp UYQ`QX_^Q hYbV\ ‑ nc_ XQ]V^Ycm
X^Q[_SlV hYb\Q RVXX^Q[_Sl]Y7 =^_T_ nc_ ^V UQbc5 ]l SlTQUQV] SbVT_ _UY^ RYc5 ^_
hYbV\ aQXapU^_bcY5 `aVSliQojVZ ?=5 S @Qb[Q\V 1S_ Sbp[_] b\dhQV5 S_ OB55 Y1C31<2 ^Vc7
9cQ[5 ]V^pV] 9>D?= ^Q AG?B4 1_c b\_S AE14B? G?B45 c_ Vbcm V_^^ݷdhVcSVaݷ b\_S_ݷD `_U
ݷ[_b\_Sݷ ^Q QafYcV[cdaQf bV]VZbcSQ HA? caQUYgY_^^_ `_^Y]QVcbp :? RYc2 Y `a_RdV]C

1FCDI8?CDCN869BCD@B?74 538? <9<@999>99 L 78CAE1B5
B;;<<@;9<@999;>9999

@_b[_\m[d ]Q[bY]Q\m^_ S_X]_W^_V X^QhV^YV ^QiVZ `VaV]V^^_Z cV`Vam b_bcQS\pVc
264 − 1 = 184467440737095516155 ]l ]_WV] `aVUb[QXQcm5 ^Q [Q[_] hYb\V `a_TaQ]6
]Q UQbc bR_Z7 ;SQUaQc hYb\Q 232 b_bcQS\pVc 2645 hc_ ^Q VUY^Ygd R_\miV U_`dbcY]_T_7
B\VU_SQcV\m^_5 ^QYR_\miVV hYb\_5 [_c_a_V ^QiQ `a_TaQ]]Q Vjݷ b]_WVc S_XSVbcY S
[SQUaQc ‑ nc_ 232 − 1 = 42949672957 @a_SVapV]C

1FCDI8?CDCN869BCD@B?74 538? =;B=B?@;B> L 78CAE1B5
:A==?@==9?>::B?:@9;>
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3_c cQ[_Z S_c ^Vb[_\m[_ ^V_WYUQ^^lZ neeV[c _c `VaV`_\^V^Yp5 Y\Y5 T_S_ap R_\VV
bca_T_5 _c `VaV^_bQ S ^VbdjVbcSdojYZ aQXapU5 SVUm ]l ^Q bVZ aQX Y]VV] UV\_ b RVX6
X^Q[_Sl]Y7 @_]^YcV Q^V[U_c `a_ 8]Vp 4_al^lhQH

:<6b\Y hYb\Q cY`Q <?>79>D Vbcm `aQ[cYhVb[Y S \oR_Z aVQ\YXQgYY @Qb[Q\p5 c_ cY`
9>D?= ‑ nc_ _b_RV^^_bcm YXRaQ^^_Z ^Q]Y aVQ\YXQgYY 1c_ Vbcm OB55 Y1C31<25 cQ[ hc_5 Vb6
\Y Sl `_`a_RdVcV Yb`_\mX_SQcm VT_ S UadTYf SVabYpf @Qb[Q\p5 SV\Y[Q SVa_pc^_bcm5 hc_ VT_
cQ] ^V _[QWVcbp7



;<A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

;7;7?7 @a_bcQp `_b\VU_SQcV\m^_bcm _`VaQc_a_S

3bV `a_TaQ]]l5 [_c_alV ]l `YbQ\Y U_ bYf `_a5 Sl`_\^p\Ybm `_b\VU_SQ6
cV\m^_5 _`VaQc_a XQ _`VaQc_a_]7 9^cVaVb^_5 hc_ caYSYQ\m^Qp5 S bdj^_bcY5
YUVp `_b\VU_SQcV\m^_T_ Sl`_\^V^Yp Y^bcad[gYZ UQ\V[_ ^V SbV] \oUp] `_6
[_apVcbp baQXd Y RVX R_pD Vb\Y Sl ^V hdSbcSdVcV bVRp dSVaV^^_5 `_`a_RdZcV
^Q`YbQcm hc_6^YRdUm Sa_UV cQ[_T_C

@B?7B1= C5AE5>35D
2579>

GB9D5<>1’O9BCD’2D
B514<>D
GB9D5<>1’\53?>4’2D
B514<>D
GB9D5<>1’]89B4’2
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@_pb^Y]5 hc_ _`VaQc_a B514<> aQR_cQVc `aY]Va^_ cQ[ WV5 [Q[ Y dWV X^Q[_6
]lZ ^Q] B514 b cV] _c\YhYV]5 hc_5 `a_hYcQS Sb5ݷ hc_ caVR_SQ\_bm5 _^ _RpXQ6
cV\m^_ U_WYUQVcbp _[_^hQ^Yp bca_[Y ^Q SS_UV7 @_b[_\m[d S ^QiV] `aY]VaV
]l ^V d[QXQ\Y `QaQ]Vca_S U\p nc_T_ _`VaQc_aQ5 _^ c_\m[_ nc_ ‑ _WYUQ^YV
_[_^hQ^Yp bca_[Y ^Q SS_UV5 c_ Vbcm5 `_`a_bcd5 _WYUQ^YV ^QWQcYp [\QSYiY
N>D5B ‑ Y RdUVc UV\Qcm7 6b\Y ^Qid `a_TaQ]]d _c[_]`Y\Ya_SQcm Y XQ`dbcYcm5
_^Q ^Q`VhQcQVc b\_S_ ݷO9BCDݷ Y _bcQ^_SYcbp S _WYUQ^YYD `_[Q Sl ^V ^QW]ݷcV
N>D5B5 R_\miV ^YhVT_ `a_Ybf_UYcm ^V RdUVc7 3 `a_TaQ]]V _caQR_cQ\ Vݷ `Va6
SlZ _`VaQc_a Y ^QhQ\ Sl`_\^pcmbp Sc_a_ZD _^ ^V XQSVaiYcbp5 `_[Q ^Q SS_UV
^V RdUVc `a_hYcQ^ bY]S_\ `VaVS_UQ bca_[Y7

>QWQS N>D5B5 Sl dSYUYcV5 hc_ `a_TaQ]]Q ݷWY\Q_ݷ Y ^Q`VhQcQ\Q b\_S_
5ݷ4<?53\ݷ `_b\V hVT_ b^_SQ _bcQ^_SY\Qbm7 ;_TUQ Sl ^QWQ\Y N>D5B5 `VaSlZ
YX USdf B514<>’_S XQSVaiY\bp5 `_c_] _caQR_cQ\ Sc_a_Z GB9D5<>5 [_c_alZ
[Q[ aQX Y ^Q`VhQcQ\ b\_S_ Dݷ4<?53\ݷ `_b\V nc_T_ ^QhQ\ Sl`_\^V^YV Sc_a_Z
B514<>7 ;Q[ Y `VaSlZ5 _^ RdUVc Sl`_\^pcmbp5 `_[Q Sl ^V ^QW]ݷcV N>D5B7
>QWQS N>D5B S_ Sc_a_Z aQX5 Sl dSYUYcV5 hc_ `a_TaQ]]Q ^Q`VhQcQ\Q ݷ89B4[ݷ
Y XQSVaiY\QbmC nc_ b^QhQ\Q XQSVaiY\bp `aVU`_b\VU^YZ _`VaQc_a 1B514<>25 Q
XQcV] _caQR_cQ\ `_b\VU^YZ7

3_ ]^_TYf dhVR^Y[Qf `_ Y^e_a]QcY[V Y `a_TaQ]]Ya_SQ^Yo5 _b_RV^^_ i[_\m^lf5
Rd[SQ\m^_ SbV `aY]Val `a_TaQ]] XQ[Q^hYSQocbp ncY] S_c B514<>’_]D SaV]V^Q]Y
B514<> S [_^gV `a_TaQ]]l bcQ^_SYcbp bc_\m `aYSlhV^5 hc_ Y dhV^Y[Y5 Y UQWV ^V[_c_6
alV dhYcV\p ^QhY^Qoc S_b`aY^Y]Qcm VT_ ]Q]ݷ ]VRV\m5ݷ b_SVaiV^^_ XQRlSQp5 U\p hVT_
_^5 S bdj^_bcY5 ^dWV^ S [_^gV `a_TaQ]]l7 3Vbm nc_c `_\diQ]Q^b[YZ [QSQaUQ[ ^QhQ\bp
b c_T_5 hc_ S R_\miY^bcSV i[_\ S [QhVbcSV dhVR^_T_ `_b_RYp Yb`_\mXdocbp bYbcV]l
bV]VZbcSQ `9>4?GC5 Q `_b[_\m[d ^_a]Q\m^do `a_TaQ]]d U\p `9>4?GC ^Q`YbQcm _hV^m
b\_W^_5 `a_TaQ]]l `Yidcbp 5ݷb_\m^lV^_]ݷ Q c_h^VV ‑ `a_bc_ MX\’_Sb[YV7 8Q`db[Qcm
`a_TaQ]]l dhV^Y[Q]5 aQXd]VVcbp5 `aVU\QTQoc Yb[\ohYcV\m^_ YX6`_U Y^cVTaYa_SQ^^_Z
baVUl cY`Q ]EB2? Y1C31< Y\Y hV] cQ] [c_ R_TQc5 ^d Q _XQR_cYcmbp `aQSY\m^_Z ^Qbca_Z[_Z
nc_Z baVUl `aY nc_] ^Y[c_ ^V bhYcQVc ^dW^l]7 3 aVXd\mcQcV `aY XQ`db[V `a_TaQ]]l5
b_XUQ^^_Z S Y^cVTaYa_SQ^^_Z baVUV5 _`VaQgY_^^Qp bYbcV]Q _c[alSQVc U\p Sl`_\^V^Yp



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;<B

cQ[_Z `a_TaQ]]l _[_i[_ n]d\pc_aQ V\6MX\5 ^_ nc_ _[_i[_ QSc_]QcYhVb[Y YbhVXQ6
Vc5 [Q[ c_\m[_ `a_TaQ]]Q XQSVaiYcbpD VbcVbcSV^^_5 ]l `a_bc_ eYXYhVb[Y ^V db`VSQV]
`a_hYcQcm5 hc_ ^QiQ `a_TaQ]]Q ^Q`VhQcQ\Q7

?c]VcY]5 hc_ ncd ݷa_R\V]d`ݷ ]_W^_ `_R_a_cm bQ]l]Y aQX^l]Y b`_b_RQ]Y ‑ ^Q6
bca_Ycm baVUd cQ[5 hc_Rl _[^_ ^V XQ[alSQ\_bm5 Y\Y WV `a_bc_ XQ`dbcYcm bVQ^b [_]Q^U6
^_Z bca_[Y Y Sl`_\^pcm _c[_]`Y\Ya_SQ^^lV `a_TaQ]]l YX ^VT_D [ b_WQ\V^Yo5 S]Vbc_
nc_T_ dhYcV\p `aVU`_hYcQoc `_[QXlSQcm dhV^Y[Q]Y5 [Q[ SbcQS\pcm S `a_TaQ]]l b_6
SVaiV^^_ ^V _c^_bpjYZbp [ UV\d _`VaQc_a5 [_c_alZ S UVZbcSYcV\m^_bcY ^dWV^5 hc_Rl
_[_i[_ ^V XQ[alSQ\_bm5 `_[Q `_\mX_SQcV\m ^V ^QW]ݷc N>D5BD S`a_hV]5 nc_T_ dhV^Y[Q]
_Rlh^_ ^V _Rkpb^poc7

; bhQbcmo5 ]l b SQ]Y ^V Yb`_\mXdV] ^Y `9>4?GC5 ^Y Y^cVTaYa_SQ^^lV baVUl5 cQ[
hc_ `_U_R^lV `a_R\V]l ^Qb ^V [QbQocbp7 ?c]VcY] XQ_U^_5 hc_ ^V\V`lZ B514<> S [_^gV
[QWU_Z `a_TaQ]]l ‑ UQ\V[_ ^V VUY^bcSV^^Qp `a_R\V]Q5 S_X^Y[QojQp `aY Yb`_\mX_SQ6
^YY Y^cVTaYa_SQ^^lf baVU7 >Q`aY]Va5 `aYSl[^dS XQ`db[Qcm `a_TaQ]]d ^Q Yb`_\^V^YV
YX6`_U Y^cVTaYa_SQ^^_Z baVUl ^QWQcYV] b__cSVcbcSdojVZ [\QSYiY5 dhV^Y[Y d`db[Q6
oc YX SYUd `_^pcYV Yb`_\^pV]_T_ eQZ\Q5 Q S]VbcV b ^Y] [_]`Y\pc_a Y a_\m5 [_c_ado
_^ YTaQVc ‑ ]^_TYV ShVaQi^YV i[_\m^Y[Y dSVaV^l5 hc_ [_]`Y\pgYp ^dW^Q5 hc_Rl
`a_SVaYcm `a_TaQ]]d ^Q ^Q\YhYV _iYR_[5 Y R_\miV5 b_RbcSV^^_ T_S_ap5 ^YXQhV]7

3 [QhVbcSV bQ]_bc_pcV\m^_T_ d`aQW^V^Yp S_Xm]YcV \oR_Z bR_a^Y[ Q^6
T\_pXlh^lf:= bcYf_S Y ^Q`YiYcV `a_TaQ]]d5 [_c_aQp RdUVc `VhQcQcm
[Q[_Z6^YRdUm b_^Vc bca_h[Q XQ bca_h[_Z5 [QWUlZ aQX U_WYUQpbm ^QWQcYp
N>D5B7

@_b\VU_SQcV\m^_bcm Sl`_\^V^Yp _`VaQc_a_S S `a_TaQ]]V hQbc_ YX_RaQ6
WQoc bfV]QcYhVb[Y S SYUV cQ[ ^QXlSQV]lf R\_[6bfV] 7 2\_[6bfV]Q U\p `a_6
bc_Z `_b\VU_SQcV\m^_bcY _`VaQc_a_S `_[QXQ^Q ^Q aYb7 ;7: 1b\VSQ27 ?c]VcY]5
hc_ _Rlh^lV UVZbcSYp ^Q R\_[6bfV]Qf caQUYgY_^^_ YX_RaQWQoc S SYUV `ap6
]_dT_\m^Y[Q5 ^QhQ\_ Y [_^Vg aQbb]QcaYSQV]_T_ eaQT]V^cQ `a_TaQ]]l _R_6
X^QhQoc ]Q\V^m[Y] [adW[_]5 Q `a_SVa[d db\_SYp ‑ a_]RY[_]D _R nc_] ‑ S
b\VUdojV] `QaQTaQeV7

;7;7@7 ;_^bcad[gYp SVcS\V^Yp

6UY^_WUl Y ^QSbVTUQ XQUQ^^Qp `_b\VU_SQcV\m^_bcm UVZbcSYZ5 [Q[do ]l
Yb`_\mX_SQ\Y U_ bYf `_a5 T_UYcbp c_\m[_ U\p b_SbV] caYSYQ\m^lf XQUQh5 [_6
c_alV [ c_]d WV `aYf_UYcbp b`VgYQ\m^_ `_URYaQcm7 3 R_\VV b\_W^lf b\dhQpf
`_b\VU_SQcV\m^_bcm UVZbcSYZ `aYf_UYcbp UV\Qcm XQSYbpjVZ _c aQX^__RaQX6
^lf db\_SYZ 1^Q`aY]Va5 Vb\Y [Q[_V6c_ db\_SYV Sl`_\^V^_5 c_ UV\Qcm _U^_5
Q Vb\Y ^V Sl`_\^V^_ ‑ hc_6c_ b_SbV] UadT_V25 ^V[_c_alV eaQT]V^cl `a_6
TaQ]]l `_Sc_apcm ^Vb[_\m[_ 1Y\Y UQWV _hV^m ]^_T_2 aQX `_UapU5 SaV]V^^_
`VaVb[Q[YSQcm S UadTYV ]VbcQ `a_TaQ]]l5 b cV] hc_Rl `_c_] SVa^dcmbp _R6
aQc^_5 Y cQ[ UQ\VV7

:=?hV^m SQW^_5 hc_Rl bcYfY Rl\Y Y]V^^_ Q^T\_pXlh^lV7 @aY]V^V^YV bY]S_\_S [YaY\6
\Ygl S cV[bcQf `a_TaQ]] ^VU_`dbcY]_5 ^Vb]_cap ^Q c_5 hc_ [_]`Y\pc_al cQ[_V _Rlh^_
`_XS_\poc7 4aQ]_c^_V _e_a]\V^YV `a_TaQ]]l5 b`_b_R^_Z T_S_aYcmݷ `_6adbb[Y5ݷ caVRdVc
YXdhV^Yp S_X]_W^_bcVZ b`VgYQ\m^lf RYR\Y_cV[5 `_XS_\pojYf b_XUQSQcm ]^_T_pXlh^lV
`a_TaQ]]lD SbV ^V6Q^T\YZb[YV b__RjV^Yp `aY nc_] ^Qf_Upcbp ^V S bQ]_Z `a_TaQ]]V5 Q S
b`VgYQ\m^lf S^Vi^Yf eQZ\Qf7



;=9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

? ?
YES YESNO NO

AYb7 ;7:7 2\_[6bfV]l U\p `a_bc_T_ b\VU_SQ^Yp Y SVcS\V^Yp

@_WQ\dZ5 bQ]Qp `a_bcQp [_^bcad[gYp5 ^QadiQojQp WVbc[do `_b\VU_6
SQcV\m^_bcm Yb`_\^V^Yp _`VaQc_a_S ‑ nc_ cQ[ ^QXlSQV]_V SVcS\V^YV D `aY
VT_ Sl`_\^V^YY b^QhQ\Q `a_SVapVcbp ^V[_c_a_V db\_SYV 5 [_c_a_V ]_WVc _[Q6
XQcmbp YbcY^^l] Y\Y \_W^l]5 `aYhݷ] S_ SaV]p ^Q`YbQ^Yp `a_TaQ]]l ]l
^V X^QV]5 [Q[Y] nc_ db\_SYV _[QWVcbp S_ SaV]p Vݷ Yb`_\^V^Yp 1hQjV SbVT_
RlSQVc Y cQ[ Y cQ[5 `aYhݷ] XQ SaV]p _U^_T_ Yb`_\^V^Yp `a_TaQ]]l27 3VcS6
\V^YV ]_WVc Rlcm `_\^l] Y\Y ^V`_\^l]7 @aY `_\^_] SVcS\V^YY 1aYb7 ;7:5 S
gV^caV2 S `a_TaQ]]V d[QXlSQVcbp _UY^ _`VaQc_a U\p Sl`_\^V^Yp `aY YbcY^6
^_] db\_SYY Y UadT_Z ‑ U\p Sl`_\^V^Yp5 Vb\Y db\_SYV _[QWVcbp \_W^l]D
`aY ^V`_\^_] SVcS\V^YY 1aYb7 ;7:5 b`aQSQ2 d[QXlSQVcbp SbVT_ _UY^ _`VaQc_a5
Y VT_ Sl`_\^poc \Yim S c_] b\dhQV5 Vb\Y db\_SYV _[QXQ\_bm YbcY^^l]7

3 pXl[V @Qb[Q\m `a_bcVZiYV b\dhQY SVcS\V^Yp XQUQocbp b `_]_jmo _`V6
aQc_aQ 96 5 [_c_alZ cQ[WV ^QXlSQoc db\_S^l] _`VaQc_a_] Y\Y _`VaQ6
c_a_] SVcS\V^Yp 7 Nc_c _`VaQc_a ^Vb[_\m[_ _c\YhQVcbp _c _`VaQc_a_S5
SbcaVhQSiYfbp ^Q] U_ bVZ `_al7 5V\_ S c_]5 hc_ _`VaQc_a 96 ‑ b\_W^lZC _^
b_UVaWYc S^dcaY bVRp UadTYV _`VaQc_al5 S c_] hYb\V5 [bcQcY5 ]_WVc b_UVa6
WQcm Y UadT_Z _`VaQc_a 967 >Qh^ݷ] b `a_bc_T_ `aY]VaQC ^Q`YiV] `a_TaQ]]d5
[_c_aQp SlhYb\pVc ]_Ud\m:> SSVUݷ^^_T_ hYb\Q7 ;Q[ YXSVbc^_5 ]_Ud\m aQSV^
bQ]_]d hYb\d5 Vb\Y hYb\_ ^V_caYgQcV\m^_V5 Q U\p _caYgQcV\m^lf hYbV\ ]_6
Ud\m `_\dhQVcbp b]V^_Z X^Q[Q7 5\p `a_bc_cl [QacY^l RdUV] aQR_cQcm b gV6
\l]Y hYb\Q]Y7 @a_TaQ]]Q RdUVc SlT\pUVcm cQ[C

@B?7B1= =?4E<?D
F1B
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2579>

B5141H2D
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GB9D5<>1H2
5<C5

:>3__RjV6c_ S @Qb[Q\V Vbcm Sbca_V^^Qp ed^[gYp U\p SlhYb\V^Yp ]_Ud\p5 ^_ ]l XUVbm
nc_c eQ[c `a_YT^_aYadV]7



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;=:

GB9D5<>16H2
5>47

;Q[ SYUY]5 XUVbm b^QhQ\Q Sl`_\^pVcbp hcV^YV hYb\QD `a_hYcQ^^_V hYb\_
aQX]VjQVcbp S `VaV]V^^_Z H7 8QcV] S b\dhQV5 Vb\Y SSVUݷ^^_V hYb\_ bca_6
T_ R_\miV ^d\p 1Sl`_\^pVcbp db\_SYV H G 925 c_ `VhQcQVcbp bQ]_ nc_ hYb\_5
S `a_cYS^_] WV b\dhQV `VhQcQVcbp X^QhV^YV SlaQWV^Yp 6H5 c_ Vbcm hYb\_5
`_\dhV^^_V YX Ybf_U^_T_ b]V^_Z X^Q[Q7

@aY]VhQcV\m^_ XUVbm c_5 hc_ [_^bcad[gYp

96 H G 9 D85>
GB9D5<>1H2

5<C5
GB9D5<>16H2

gV\Y[_] `aVUbcQS\pVc b_R_Z _UY^ _`VaQc_a5 ^_ b\_W^lZ5 `_b[_\m[d S [ݷ^
b_UVaWQcbp _`VaQc_al GB9D5<>1H2 Y GB9D5<>16H27

6b\Y T_S_aYcm bca_WV5 c_ _`VaQc_a 96 b_bcQS\pVcbp b\VUdojY] _RaQX_]7
B^QhQ\Q `YiVcbp [\ohVS_V b\_S_ 965 b `_]_jmo [_c_a_T_ ]l b__RjQV]
[_]`Y\pc_ad5 hc_ bVZhQb S ^QiVZ `a_TaQ]]V RdUVc [_^bcad[gYp SVcS\V^Yp7
8QcV] XQ`YblSQVcbp db\_SYV 5 `aVUbcQS\pojVV b_R_Z cQ[ ^QXlSQV]_V \_TY6
hVb[_V SlaQWV^YV D cQ[YV SlaQWV^Yp `_U_R^l `a_bcl] QaYe]VcYhVb[Y]
SlaQWV^Yp]5 ^_ S aVXd\mcQcV Yf SlhYb\V^Yp `_\dhQVcbp ^V hYb\_5 Q \_6
TYhVb[_V X^QhV^YV 1X^QhV^YV cY`Q 2??<51> 25 c_ Vbcm YbcY^Q 1DBE52 Y\Y
\_Wm 161<C527 3 ^QiV] `aY]VaV \_TYhVb[_V SlaQWV^YV _RaQX_SQ^_ _`VaQ6
gYVZ baQS^V^Yp 5 [_c_aQp _R_X^QhV^Q X^Q[_] ݷGݷ 27ݷR_\miVݷ1

@_b\V db\_SYp ^V_Rf_UY]_ ^Q`YbQcm [\ohVS_V b\_S_ D85>D `_ ^V]d [_]`Y6
\pc_a dX^QVc5 hc_ ^QiV \_TYhVb[_V SlaQWV^YV [_^hY\_bm7 5Q\VV YUݷc _`VaQ6
c_a5 [_c_alZ ]l f_cY] Sl`_\^pcm S b\dhQV5 Vb\Y db\_SYV Sl`_\^V^_D S ^Q6
iV] b\dhQV cQ[Y] _`VaQc_a_] Slbcd`QVc GB9D5<>1H27 3 `aY^gY`V5 db\_S^lZ
_`VaQc_a 1c_ Vbcm _`VaQc_a 962 ^Q nc_] ]_W^_ XQ[_^hYcm5 Vb\Y ^Q] ^dW^_
^V`_\^_V SVcS\V^YVD ^_ Vb\Y ]l f_cY] bUV\Qcm SVcS\V^YV `_\^l]5 ]l `YiV]
[\ohVS_V b\_S_ 5<C55 Q `_b\V ^VT_ ‑ Vjݷ _UY^ _`VaQc_a5 XQUQojYZ UVZbcSYV5
[_c_a_V ]l f_cY] Sl`_\^Ycm5 Vb\Y db\_SYV _[QXQ\_bm \_W^_7 BY^cQ[bYb _`V6
aQc_aQ 96 ]_W^_ SlaQXYcm b\VUdojY] _RaQX_]C

96 Edb\_SYVG D85> E_`VaQc_a:G [ 5<C5 E_`VaQc_a;G ]
;SQUaQc^l]Y b[_R[Q]Y XUVbm _R_X^QhV^Q ^V_RpXQcV\m^Qp hQbcm7

>QiV SlhYb\V^YV ]_Ud\p ]_W^_ ^Q`YbQcm Y b ^V`_\^l] SVcS\V^YV]5 `aY6
hݷ] UQWV ^Vb[_\m[_ [_a_hVC

@B?7B1= =?4E<?D
F1B

HC 9>D575BD
2579>

B5141H2D
96 H E 9 D85>
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8UVbm db\_SYV S _`VaQc_aV 96 ]l YX]V^Y\Y ^Q Hݷ bca_T_ ]V^miV ^d\pݷ Y S
nc_] b\dhQV XQ^_bY] S `VaV]V^^do H hYb\_5 `_\dhV^^_V YX bcQa_T_ X^QhV^Yp
H XQ]V^_Z X^Q[QD Vb\Y WV H Rl\_ ^V_caYgQcV\m^l]5 ^YhVT_ ^V `a_Ybf_UYc7
8QcV]5 dWV RVX_c^_bYcV\m^_ c_T_5 \_W^l] _[QXQ\_bm db\_SYV Y\Y YbcY^^l]5
Sl`_\^pVcbp _`VaQc_a GB9D5<>5 [_c_alZ `VhQcQVc c_5 hc_ S Yc_TV _[QXQ\_bm
S `VaV]V^^_Z H7

?RaQcYcV S^Y]Q^YV ^Q c_5 [Q[ S ^QiYf `aY]VaQf aQbbcQS\V^l _cbcd`l7
?`VaQc_al5 S\_WV^^lV S 965 c_ Vbcm pS\pojYVbp VT_ hQbcmo5 bUSY^dcl S`aQ6
S_ _c^_bYcV\m^_ c_T_5 S_ hc_ _^Y S\_WV^l5 ^Q dWV X^Q[_]lV ^Q] hVclaV
`a_RV\QD SbVT_ `aY YXRaQ^^_] ^Q]Y bcY\V `_\dhQVcbp S_bV]m `a_RV\_S ‑ USQ
aQX]VaQ _cbcd`Q:?7 BQ]Y ncY _`VaQc_al S ^QiV] `aY]VaV _[QXlSQocbp ^Q
Sc_a_] da_S^V S\_WV^^_bcY7

?c]VcY] Vjݷ _UY^ SQW^lZ ]_]V^c7 >QhY^QojYV _hV^m hQbc_ UV\Qoc U_6
bcQc_h^_ fQaQ[cVa^do _iYR[d ‑ bcQSpc c_h[d b XQ`pc_Z `VaVU 5<C5D `a_TaQ]6
]Q `_b\V nc_T_ ^V `a_f_UYc [_]`Y\pgYo7 5V\_ S c_]5 hc_ S @Qb[Q\V c_h[Q
b XQ`pc_Z5 [Q[ dWV T_S_aY\_bm5 _cUV\pVc _UY^ _`VaQc_a _c UadT_T_D dSYUVS
c_h[d b XQ`pc_Z5 [_]`Y\pc_a bhYcQVc5 hc_ _hVaVU^_Z _`VaQc_a XQ[_^hY\bp5
Q S UQ^^_] b\dhQV S [QhVbcSV cQ[_S_T_ Slbcd`QVc 967 @_b[_\m[d b\_S_ 5<C5
^V Y]VVc b]lb\Q bQ]_ `_ bVRV Y ]_WVc eYTdaYa_SQcm S `a_TaQ]]V c_\m[_
[Q[ hQbcm _`VaQc_aQ 965 Q nc_c _`VaQc_a b c_h[Y XaV^Yp [_]`Y\pc_aQ dWV
XQ[_^hY\bp5 SbcaVhV^^_V XQcV] b\_S_ 5<C5 `aYS_UYc [ _iYR[V7 @_Sc_aY] Vjݷ
aQXC S `a_TaQ]]Qf ^Q @Qb[Q\V `VaVU 5<C5 S b_bcQSV _`VaQc_aQ 96 c_h[Q
b XQ`pc_Z ^V bcQSYcbp1

;7;7A7 B_bcQS^_Z _`VaQc_a

3 `aVUlUdjV] `QaQTaQeV Rl\_ b[QXQ^_5 hc_ UVZbcSYp5 Sl`_\^pV]lV _`V6
aQc_a_] 96 S b\dhQV YbcY^^_T_ Y\Y \_W^_T_ X^QhV^Yp db\_SYp5 XQUQocbp _U6
^Y] _`VaQc_a_] 1S `aY]VaV `aVUlUdjVT_ `QaQTaQeQ nc_ Rl\Y _`VaQc_al
GB9D5<> Y `aYbSQYSQ^YV27 >_ hc_ UV\Qcm5 Vb\Y caVRdVcbp Sl`_\^Ycm ^Vb[_\m6
[_ UVZbcSYZH

@aYSVUݷ] [\QbbYhVb[YZ `aY]Va cQ[_Z bYcdQgYY7 5_`dbcY]5 d ^Qb S `a_6
TaQ]]V Vbcm `VaV]V^^lV 1 Y 2 [Q[_T_6^YRdUm hYb\_S_T_ cY`Q5 Y ^Q] XQhV]6c_
_hV^m ^dW^_ bUV\Qcm cQ[5 hc_Rl X^QhV^YV S `VaV]V^^_Z 1 ^V `aVS_bf_UY\_
X^QhV^YV S 25 Q Vb\Y Sb6ݷcQ[Y `aVS_bf_UYc5 c_ X^QhV^Yp ^QU_ `_]V^pcm ]VbcQ6
]Y7 5\p SaV]V^^_T_ faQ^V^Yp ^Q] `_caVRdVcbp caVcmp `VaV]V^^Qp 1`dbcm _^Q
^QXlSQVcbp D2D ^_ hc_Rl `_]V^pcm ]VbcQ]Y X^QhV^Yp USdf `VaV]V^^lf hVaVX
caVcmo5 cQ] ^dW^_ bUV\Qcm caY `aYbSQYSQ^Yp5 c_TUQ [Q[ S cV\V 96 _`VaQc_a
`aVUdb]_caV^ c_\m[_ _UY^7

:?>Q`_]^Y]5 hc_ YXRaQ^^lZ SQ]Y aQX]Va _cbcd`Q ]_WVc b_bcQS\pcm USQ `a_RV\Q5 caY5
hVclaV Y\Y a_S^_ _UY^ bY]S_\ cQRd\pgYYD _Rkpb^V^YV nc_]d b]7 ^Q bca7 ;;>7



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;=<

@a_R\V]Q aViQVcbp b `_]_jmo cQ[ ^QXlSQV]lf _`VaQc_a^lf b[_R_[ 5
S a_\Y [_c_alf S @Qb[Q\V Yb`_\mXdocbp dWV X^Q[_]lV ^Q] [\ohVSlV b\_SQ
2579> Y 5>47 8Q[\ohYS `a_YXS_\m^do `_b\VU_SQcV\m^_bcm _`VaQc_a_S S ncY
5ݷb[_R[Yݷ ]l `aVSaQjQV] Sbo ncd `_b\VU_SQcV\m^_bcm S]VbcV b_ b[_R[Q]Y S
_UY^ cQ[ ^QXlSQV]lZ b_bcQS^_Z _`VaQc_a7 B dhݷc_] nc_T_ ^QiQ XQUQhQ b
d`_apU_hV^YV] X^QhV^YZ S `VaV]V^^lf 1 Y 2 aViQVcbp b\VUdojY] eaQT]V^6
c_] [_UQC

96 1 G 2 D85>
2579>

D CF 1D
1 CF 2D
2 CF D

5>4

@_UhVa[^ݷ] Vjݷ aQX5 hc_ Sbp [_^bcad[gYp5 b_bc_pjQp YX b\_S 2579>5 5>4
Y SbVT_5 hc_ ]VWUd ^Y]Y XQ[\ohV^_5 `aVUbcQS\pVc b_R_Z _UY^ _`VaQc_a ‑
c_WV5 [_^Vh^_5 _c^_bpjYZbp [ 5ݷ[b\_W^lݷ `_b[_\m[d S[\ohQVc S bVRp UadTYV
_`VaQc_al7

?RaQcYcV S^Y]Q^YV ^Q _e_a]\V^YV eaQT]V^c_S [_UQ5 b_UVaWQ6
jYf b_bcQS^_Z _`VaQc_a1 BdjVbcSdVc caY aQX\Yh^lf U_`dbcY]lf b`_b_6
RQ _e_a]\V^Yp [_^bcad[gYY5 `_[QXQ^^_Z SliVD S ^QiV] `aY]VaV ]l b^Vb\Y
2579> ^Q bca_h[d5 b\VUdojdo XQ XQT_\_S[_] _`VaQc_aQ 965 ^_ bUSYTQcm VT_ _c6
^_bYcV\m^_ 96 ^V bcQ\YD hc_ [QbQVcbp 5>45 VT_ ]l ^Q`YbQ\Y S c_Z WV [_\_^[V5
TUV ^QhY^QVcbp [_^bcad[gYp5 [_c_ado nc_c 5>4 XQ[alSQVc7

3c_a_Z `_`d\pa^lZ b`_b_R _e_a]\V^Yp cQ[_Z [_^bcad[gYY _c\YhQVcbp
cV]5 hc_ 2579> _bcQS\poc ^Q _U^_Z bca_[V b XQT_\_S[_] 96C

96 1 G 2 D85> 2579>
D CF 1D
1 CF 2D
2 CF D

5>4

?RaQcYcV S^Y]Q^YV5 hc_ 5>4 _bcQ\bp cQ] WV5 TUV Rl\1 =_W^_ bhYcQcm5 hc_
_^ XQ[alSQVc 96D ]_W^_ `_6`aVW^V]d ^QbcQYSQcm5 hc_ _^ XQ[alSQVc 2579>5
^_ T_aYX_^cQ\m^Qp `_XYgYp b\_SQ 5>4 S \oR_] b\dhQV U_\W^Q b_S`QUQcm b
`_XYgYVZ bca_[Y5 TUV ^Qf_UYcbp c_ 1hV] Rl _^_ ^Y Rl\_25 hc_ XQ[alSQVcbp
UQ^^l] 5>4’_]7 9^QhV T_S_ap5 5>4 U_\WV^ Rlcm b^QRWݷ^ S c_h^_bcY cQ[Y] WV
_cbcd`_]5 [Q[Y] b^QRWV^Q bca_[Q5 b_UVaWQjQp c_5 hc_ nc_c 5>4 XQ[alSQVc7
3l`_\^V^YV nc_T_ `aQSY\Q `_XS_\pVc ݷbfSQcYcmݷ _Rjdo bcad[cdad `a_TaQ]6
]l aQbe_[dbYa_SQ^^l] SXT\pU_]5 Q nc_ `aY aQR_cV b Ybf_U^l] cV[bc_] _hV^m
SQW^_7

BaQS^YcV\m^_ aVWV Yb`_\mXdVcbp caVcYZ SQaYQ^c _e_a]\V^Yp5 `aY [_c_a_] b\_S_
2579> bUSYTQVcbp ^Q _cUV\m^lZ da_SV^m S\_WV^^_bcY5 Q c_5 hc_ S\_WV^_ S b_bcQS^_Z
_`VaQc_a5 bUSYTQVcbp Vjݷ UQ\miV7 3lT\pUYc nc_ `aY]Va^_ cQ[C
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AV[_]V^U_SQcm Yb`_\mX_SQ^YV cQ[_T_ bcY\p ]l ^V RdUV] S bY\d gV\_T_ apUQ `aYhY^5
^_ S `aY^gY`V _^ U_`dbcY]7

;7;7B7 <_TYhVb[YV SlaQWV^Yp Y \_TYhVb[YZ cY`

;_\m b[_a_ ]l ^QhQ\Y `_\mX_SQcmbp \_TYhVb[Y]Y 2ݷRd\VSb[Y]Yݷ1 SlaQ6
WV^Yp]Y5 `_`a_RdV] _RbdUYcm Yf R_\VV `_Ua_R^_7 5_ bYf `_a S `aY]VaQf ]l
aQbb]QcaYSQ\Y S [QhVbcSV \_TYhVb[Yf c_\m[_ _`VaQgYY ݷR_\miVݷ Y V^m6[ݷ
iV5ݷ _R_X^QhQV]lV b__cSVcbcSV^^_ X^Q[Q]Y ݷGݷ Y DݷEݷ [a_]V ^Yf @Qb[Q\m
`aVUdb]QcaYSQVc _`VaQgYY ݷ_^aQSݷ 25ݷFݷ1 V^ݷ aQS^_ݷ 25ݷEGݷ1 R_\miVݷ Y\Y
aQS^_ݷ 25ݷGFݷ1 V^miV[ݷ Y\Y aQS^_ݷ 2ݷEFݷ1 Y ^V[_c_alV UadTYV5 [_c_alV ]l
aQbb]QcaYSQcm ^V RdUV]7

<_TYhVb[YV SlaQWV^Yp5 [Q[ Y QaYe]VcYhVb[YV5 SlhYb\pocbpC Vb\Y5 [
`aY]Vad5 d ^Qb Vbcm `VaV]V^^Qp H5 Y]VojQp cY` 9>D575B5 c_ SlaQWV^Yp
H 4 : Y H G : aQX\YhQocbp \Yim cY`_] X^QhV^YpC `VaS_V Y]VVc c_c WV cY`
9>D575B5 c_TUQ [Q[ Sc_a_V ‑ cY` 2??<51>D Y^QhV T_S_ap5 Vb\Y SlaQWV^YV
H 4 : ]_WVc UQcm S [QhVbcSV aVXd\mcQcQ `a_YXS_\m^_V gV\_V hYb\_5 c_ Sl6
aQWV^YV H G : ‑ c_\m[_ _U^_ YX USdf X^QhV^YZ5 _R_X^QhQV]lf DBE5 Y 61<C55
^_ nc_ X^QhV^YV ‑ aVXd\mcQc baQS^V^Yp ‑ SlhYb\pVcbp5 [Q[ Y aVXd\mcQc b\_6
WV^Yp7

;Q[ ]l dWV d`_]Y^Q\Y5 2??<51> ]_WVc Slbcd`Qcm S a_\Y cY`Q `VaV]V^6
^_Z5 c_ Vbcm ]l ]_WV] _`YbQcm `VaV]V^^do5 faQ^pjdo \_TYhVb[_V X^QhV6
^YV7 @a_bc_V d`_]Y^Q^YV cQ[_Z `VaV]V^^_Z bQ]_ `_ bVRV `aVUbcQS\pVc b_R_Z
\_TYhVb[_V SlaQWV^YV 5 Y VT_ ]_W^_ Yb`_\mX_SQcm5 ^Q`aY]Va5 S [QhVbcSV
db\_SYp S _`VaQc_aV 96D `VaV]V^^l] nc_T_ cY`Q ]_W^_ `aYbSQYSQcm X^QhV6
^Yp ‑ aQXd]VVcbp5 \_TYhVb[YV5 c_ Vbcm Vb\Y b\VSQ _c X^Q[Q `aYbSQYSQ^Yp ]l
`_bcQSY] `VaV]V^^do cY`Q 2??<51>5 c_ b`aQSQ ^Q] `aYUݷcbp ^Q`YbQcm \_TY6
hVb[_V SlaQWV^YV7

3 hQbc^_bcY5 ]l ]_T\Y Rl `VaV`YbQcm `aY]Va b SlhYb\V^YV] ]_Ud\p5
Yb`_\mXdp \_TYhVb[do `VaV]V^^do U\p faQ^V^Yp `aYX^Q[Q c_T_5 Y]VV] \Y
]l UV\_ b _caYgQcV\m^l] hYb\_]7 3lT\pUVcm nc_ RdUVc cQ[C

@B?7B1= =?4E<?D
F1B

HC 9>D575BD
>571D9F5C 2??<51>D

2579>
B5141H2D
>571D9F5 CF H E 9D
96 >571D9F5 D85>
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8UVbm `VaV]V^^Qp >571D9F5 `_b\V `aYbSQYSQ^Yp RdUVc b_UVaWQcm X^QhV^YV
DBE55 Vb\Y SSVUݷ^^_V `_\mX_SQcV\V] hYb\_ 1X^QhV^YV `VaV]V^^_Z H2 _[QXQ6
\_bm ]V^miV ^d\p5 Y 61<C5 S `a_cYS^_] b\dhQV7 @_b\V nc_T_ ]l Yb`_\mXdV]
`VaV]V^^do >571D9F5 S [QhVbcSV db\_SYp S _`VaQc_aV 967

>QU \_TYhVb[Y]Y X^QhV^Yp]Y pXl[ @Qb[Q\m `_XS_\pVc `a_YXS_UYcm _`V6
aQgYY5 b__cSVcbcSdojYV _b^_S^l] ed^[gYp] Q\TVRal \_TY[Y 1b]7 27>7>7:ݷ
NcY _`VaQgYY _R_X^QhQocbp [\ohVSl]Y b\_SQ]Y >?D 1_caYgQ^YV25 1>4 1\_6
TYhVb[_V 5ݷYݷ [_^ko^[gYp25 ?B 1\_TYhVb[_V 5ݷY\Yݷ UYXko^[gYp2 Y H?B
Yb[\ohQojVVݷ1 Y\Y27ݷ >Q`aY]Va5 b `_]_jmo _`VaQc_aQ `aYbSQYSQ^Yp
6<17 CF >?D 6<17 ]l ]_T\Y Rl YX]V^Ycm X^QhV^YV \_TYhVb[_Z `VaV]V^^_Z
6<17 ^Q `a_cYS_`_\_W^_VD `a_SVaYcm5 b_UVaWYc \Y gV\_hYb\V^^Qp `VaV]V^6
^Qp ; hYb\_5 XQ`YblSQV]_V _U^_Z gYea_Z5 ]_W^_ b `_]_jmo \_TYhVb[_T_
SlaQWV^Yp 1; GF 92 1>4 1; EF B27 ?RaQcYcV S^Y]Q^YV ^Q b[_R[Y1 5V6
\_ XUVbm S c_]5 hc_ S @Qb[Q\V `aY_aYcVc \_TYhVb[Yf bSpX_[5 S c_] hYb\V
_`VaQgYY 1>45 SliV5 hV] `aY_aYcVc _`VaQgYZ baQS^V^Yp5 `_U_R^_ c_]d [Q[
`aY_aYcVc d]^_WV^Yp Y UV\V^Yp SliV5 hV] `aY_aYcVc b\_WV^Yp Y SlhYcQ6
^YpD Vb\Y ^V `_bcQSYcm b[_R[Y5 c_ SlaQWV^YV ; GF 9 1>4 ; EF B [_]`Y\pc_a
@Qb[Q\p ݷcݷaQXRVaݷ S b__cSVcbcSYY b `aY_aYcVcQ]Y cQ[5 [Q[ Vb\Y Rl ]l ^Q6
`YbQ\Y ; GF 19 1>4 ;2 EF B5 hc_ SlX_SVc _iYR[d `aY [_]`Y\pgYY7

@Qb[Q\m `_XS_\pVc XQ`YblSQcm b[_\m dT_U^_ b\_W^lV \_TYhVb[YV SlaQ6
WV^YpD ^Q`aY]Va5 Vb\Y `VaV]V^^Qp 3 Y]VVc cY` 381B5 c_ SlaQWV^YV

113 GF ’J’2 1>4 13 EF ’c’22 ?B 113 GF ’1’2 1>4 13 EF ’J’22

`_XS_\Yc dX^Qcm5 pS\pVcbp \Y Vݷ cV[djVV X^QhV^YV \QcY^b[_Z Rd[S_Z7 8UVbm
]_W^_ Rl\_ Rl _R_ZcYbm RVX b[_R_[ S_[adT 1>45 `_b[_\m[d `aY_aYcVc 1>4 Sbݷ
aQS^_ SliV5 hV] ?B5 ^_ nc_ c_c b\dhQZ5 [_TUQ \Y[SYUQgYp YXRlc_h^lf b[_R_[
^Yhdcm ^V U_RQSYc SlaQWV^Yo pb^_bcY7

9^_TUQ S `a_TaQ]]Qf ^QhY^QojYf `a_TaQ]]Ybc_S ]_W^_ SbcaVcYcm S _`V6
aQc_aQf SVcS\V^YZ Y gY[\_S db\_SYp5 _RaQX_SQ^^lV baQS^V^YV] \_TYhVb[_Z
`VaV]V^^_Z b \_TYhVb[Y] X^QhV^YV]5 hc_6c_ Sa_UV

96 >571D9F5 F DBE5 D85>
H CF 6HD

E_a]Q\m^_ b c_h[Y XaV^Yp [_]`Y\pc_aQ @Qb[Q\p nc_ ^V _iYR[Q5 SVUm \_6
TYhVb[YV X^QhV^Yp5 [Q[ Y \oRlV UadTYV5 S`_\^V ]_W^_ `a_SVapcm ^Q aQSV^6
bcS_ Y\Y ^VaQSV^bcS_ UadT UadTd7 CV] ^V ]V^VV5 `YbQcm cQ[ ^Y S [_V] b\d6
hQV ^V b\VUdVcD Vb\Y Sl _R^QadWYcV `_U_R^_V S bS_ݷ] [_UV ‑ X^QhYc5 Sl5
`_6SYUY]_]d5 cQ[ Y ^V _b_X^Q\Y5 hc_ cQ[_V \_TYhVb[YV SlaQWV^Yp Y \_TYhV6
b[YV X^QhV^Yp Y [Q[_SQ Yf a_\m S `a_TaQ]]Ya_SQ^YYD S_X]_W^_ cQ[WV5 hc_
Sl ^V U_ [_^gQ `_^Y]QVcV bdcm db\_SYp S _`VaQc_aQf SVcS\V^YZ Y gY[\_S ‑ Q



;=? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

SVUm \oR_V cQ[_V db\_SYV `aVUbcQS\pVc b_R_Z Y]V^^_ \_TYhVb[_V SlaQWV6
^YV Y ^V hc_ Y^_V7 6b\Y K ‑ \_TYhVb[Qp `VaV]V^^Qp Y\Y [Q[_V6c_
R_\VV b\_W^_V \_TYhVb[_V SlaQWV^YV5 c_ S]Vbc_ K F DBE5 b\VUdVc
`YbQcm `a_bc_ K5 Q S]Vbc_ K F 61<C5 ‑ Yb`_\mX_SQcm _`VaQgYo _c6
aYgQ^Yp5 c_ Vbcm `YbQcm >?D K7 6b\Y `_\dhYSiVVbp `_b\V cQ[_Z XQ]V^l
SlaQWV^YV [QWVcbp ^V _hV^m `_^pc^l]5 Vbcm b]lb\ `_Yb[Qcm R_\VV QUV[6
SQc^_V Y]p U\p Yb`_\mXdV]_Z \_TYhVb[_Z `VaV]V^^_Z7 >Q`aY]Va5 Vb\Y SQiQ
`VaV]V^^Qp ^QXlSQVcbp `a_bc_ 6<175 c_ XQ`Ybm SYUQ 96 6<17 F DBE5 D85>
]_WVc `_[QXQcmbp UQWV R_\VV \_TYh^_Z Y `_^pc^_Z5 hV] 96 6<17 D85>5 ^_
Vb\Y S]Vbc_ RVX\Y[_T_ b\_SQ 5ݷe\QTݷ [_c_al] ]_WVc Rlcm _R_X^QhV^_ S__R6
jV \oR_V \_TYhVb[_V X^QhV^YV5 `aY]V^Ycm hc_6c_ R_\VV _b]lb\V^^_V Y Y]V6
ojVV _c^_iV^YV [ aViQV]_Z XQUQhV ‑ ^Q`aY]Va5 6?E>4 Y\Y 5H9CDC5 Vb\Y
Sl hc_6c_ Yb[Q\Y5 Y\Y [Q[_V6^YRdUm >571D9F55 [Q[ S ^QiV] `aY]VaV SliV5
c_ Sbݷ bcQ^Vc ^Q]^_T_ `_^pc^VVC 96 6?E>4 D85> SlT\pUYc R_\VV VbcVbcSV^^_5
hV] 96 6?E>4 F DBE5 D85>7

;7;7:97 @_^pcYV gY[\QD _`VaQc_a G89<5

@_U gY[\_] S `a_TaQ]]Ya_SQ^YY `_^Y]Qoc ^V[do `_b\VU_SQcV\m6
^_bcm UVZbcSYZ5 [_c_aQp `aY aQR_cV `a_TaQ]]l Sl`_\^pVcbp 1`_Sc_apVcbp2
b[_\m[_6c_ aQX `_UapU7 BQ]Q cQ[Qp `_b\VU_SQcV\m^_bcm UVZbcSYZ5 `aVUbcQS6
\V^^Qp _U^Y] Y\Y ^Vb[_\m[Y]Y _`VaQc_aQ]Y5 ^QXlSQVcbp cV\_] gY[\Q 5 Q
[QWU_V _cUV\m^_V Vݷ Sl`_\^V^YV ^QXlSQoc YcVaQgYVZ D ]_W^_ b[QXQcm5 hc_
Sl`_\^V^YV SbVT_ gY[\Q b_bc_Yc YX ^V[_c_a_T_ [_\YhVbcSQ YcVaQgYZ7 CV\_
gY[\Q RlSQVc [_a_c[Y]5 Q RlSQVc Y U_bcQc_h^_ U\Y^^l]5 [_\YhVbcS_ YcV6
aQgYZ ]_WVc Rlcm b_SbV] ^VR_\miY] 1USV5 caY5 _U^Q Y\Y UQWV ^Y _U^_Z25
Q ]_WVc U_bcYTQcm ]^_TYf ]Y\\YQaU_SD Vjݷ R_\VV Y^cVaVbV^ c_c eQ[c5 hc_
^Q ]_]V^c ^QhQ\Q Sl`_\^V^Yp gY[\Q [_\YhVbcS_ `aVUbc_pjYf YcVaQgYZ ]_6
WVc Rlcm XQaQ^VV YXSVbc^_5 Q ]_WVc _`aVUV\pcmbp S f_UV Sl`_\^V^Yp gY[\Q7
3bcaVhQocbp UQWV cQ[YV gY[\l5 [_c_alV Sl`_\^pocbp _Uݷ RVb[_^Vh^_bcYݷ ‑
c_h^VV5 U_ cVf `_a5 `_[Q `a_TaQ]]d5 Sl`_\^pojdo cQ[_Z gY[\5 [c_6^YRdUm
^V _bcQ^_SYc7

?Rlh^_ S `a_TaQ]]V `aY Sl`_\^V^YY gY[\Q U_\W^_ hc_6c_ YX]V^pcmbp
_c YcVaQgYY [ YcVaQgYY5 S `a_cYS^_] b\dhQV gY[\ ^Y[_TUQ ^V [_^hYcbpD Y^_6
TUQ5 S`a_hV]5 cQ[_Z RVb[_^Vh^lZ gY[\ _aTQ^YXdVcbp ^Q]VaV^^_5 ^_ nc_ b[_aVV
Yb[\ohV^YV7 3 `a_bcVZiV] b\dhQV ]VWUd YcVaQgYp]Y YX]V^pVcbp X^QhV^YV
[Q[_Z6^YRdUm `VaV]V^^_Z5 Q XQUQ^^_V U\p [_^[aVc^_T_ gY[\Q \_TYhVb[_V Sl6
aQWV^YV5 _`aVUV\pojVV5 `a_U_\WQcm gY[\ Y\Y `aV[aQcYcm5 XQSYbYc _c nc_Z
`VaV]V^^_Z7

3 @Qb[Q\V Vbcm caY aQX^lf _`VaQc_aQ gY[\Q D bQ]l] `a_bcl] YX ^Yf
]_W^_ bhYcQcm gY[\ G89<5 7 3 XQT_\_S[V nc_T_ _`VaQc_aQ d[QXlSQVcbp \_6
TYhVb[_V SlaQWV^YV5 [_c_a_V RdUVc SlhYb\pcmbp `VaVU Sl`_\^V^YV] [QWU_Z
YcVaQgYY gY[\QD Vb\Y aVXd\mcQc SlhYb\V^Yp _[QWVcbp \_W^l]5 Sl`_\^V^YV
gY[\Q RdUVc ^V]VU\V^^_ XQSVaiV^_5 Vb\Y WV `_\dhYcbp 5ݷYbcY^Qݷ c_ RdUVc



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;=@

Sl`_\^V^_ cV\_ gY[\Q5 XQUQ^^_V _U^Y] 1S_X]_W^_5 b_bcQS^l]2 _`VaQc_a_]7
@_b[_\m[d db\_SYV `a_SVapVcbp [QWUlZ aQX `VaVU cV]5 [Q[ Sl`_\^Ycm cV\_5
nc_c gY[\ ^QXlSQoc gY[\_] b `aVUdb\_SYV] 7 >QhQ\_ [_^bcad[gYY _c]V6
hQVcbp [\ohVSl] b\_S_] G89<5 1Q^T\7 `_[Q25 cV\_ _cUV\pVcbp _c db\_SYp [\o6
hVSl] b\_S_] 4?7 BY^cQ[bYb _`VaQc_aQ G89<5 ]_W^_ `aVUbcQSYcm b\VUdojY]
_RaQX_]C

G89<5 Edb\_SYVG 4? E_`VaQc_aG
@dbcm ^Q]5 [ `aY]Vad5 ^dW^_ SlUQcm ^Q n[aQ^ Sbݷ cd WV ^QU`Ybm Q5<<?5ݷ
G?B<415ݷ ^_ ^V _UY^ aQX5 Q USQUgQcm7 6bcVbcSV^^_5 nc_ ]_W^_ Y ^dW^_ bUV6
\Qcm b `_]_jmo gY[\Q5 Y gY[\ G89<5 U\p nc_Z gV\Y S`_\^V `_U_ZUݷc:@5 ^dW^_
c_\m[_ `aYUd]Qcm5 [Q[ XQUQcm db\_SYV gY[\Q Y [Q[ YX]V^pcm hc_6c_ S b_bc_p6
^YY `a_TaQ]]l cQ[Y] _RaQX_]5 hc_Rl gY[\ Sl`_\^Y\bp a_S^_ USQUgQcm aQX5
Q ^Q USQUgQcm `VaSlZ db\_SYV _[QXQ\_bm \_W^l]7 BQ]lZ `a_bc_Z b`_b_R U_6
RYcmbp nc_T_ ‑ `_`a_bcd bhYcQcm5 b[_\m[_ aQX gY[\ dWV Sl`_\^Y\bp5 Y [_TUQ
_^ Sl`_\^Ycbp USQUgQcm aQX5 R_\miV VT_ ^V Sl`_\^pcm7 ?aTQ^YX_SQcm cQ[_Z
`_Ubhݷc ]_W^_5 SSVUp gV\_hYb\V^^do `VaV]V^^do U\p faQ^V^Yp hYb\Q5 aQS6
^_T_ [_\YhVbcSd YcVaQgYZ5 [_c_alV dWV _caQR_cQ\Y7 @VaS_^QhQ\m^_ S ncd
`VaV]V^^do ]l XQ^Vbݷ] ^_\m5 Q S [_^gV [QWU_Z YcVaQgYY RdUV] dSV\YhYSQcm
Vݷ ^Q VUY^YgdD S aVXd\mcQcV S [QWUlZ ]_]V^c SaV]V^Y ncQ `VaV]V^^Qp Rd6
UVc aQS^Q [_\YhVbcSd Sl`_\^V^^lf [ ^Qbc_pjV]d ]_]V^cd YcVaQgYZ7 CQ[do
`VaV]V^^do hQbc_ ^QXlSQoc bhݷchY[_] gY[\Q 7

;a_]V dSV\YhV^Yp `VaV]V^^_Z ^Q VUY^Ygd5 S cV\V gY[\Q ^dW^_ bUV\Qcm
Vjݷ _U^_ UVZbcSYV ‑ b_RbcSV^^_ c_5 aQUY hVT_ Sbݷ Y XQcVSQ\_bm5 c_ Vbcm `V6
hQcm bca_[Y7 @_\dhQVcbp5 hc_ _`VaQc_a_S S cV\V gY[\Q ^Q] ^dW^_ USQ5 Q bY^6
cQ[bYb _`VaQc_aQ G89<5 `aVUdb]QcaYSQVc S [QhVbcSV cV\Q gY[\Q c_\m[_ _UY^
_`VaQc_aD ^_ ]l dWV X^QV]5 hc_ nc_ ^V `a_R\V]Q ‑ U_bcQc_h^_ _RkVUY^Ycm
SbV _`VaQc_al5 [_c_alV ^Q] ^dW^l5 S _UY^ b_bcQS^_Z _`VaQc_a b `_]_jmo
_`VaQc_a^lf b[_R_[ 2579> Y 5>47 GV\Y[_] ^QiQ `a_TaQ]]Q RdUVc SlT\pUVcm
cQ[C
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?RaQcYcV S^Y]Q^YV ^Q c_5 hc_ S cV\V gY[\Q ]l b^QhQ\Q aQb`_\_WY\Y _`V6
aQc_a `VhQcY5 Y \Yim `_c_] ‑ _`VaQc_a `aYbSQYSQ^Yp5 dSV\YhYSQojYZ `V6

:@8QRVTQp S`VaݷU5 _c]VcY]5 hc_ [Q[ aQX U\p cQ[Yf bYcdQgYZ5 [_TUQ [_\YhVbcS_ YcVaQgYZ
c_h^_ YXSVbc^_ `aY Sf_UV S gY[\5 S @Qb[Q\V `aVUdb]_caV^Q UadTQp d`aQS\pojQp [_^bcad[6
gYp ‑ gY[\ 6?B7



;=A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

aV]V^^do 9 ^Q VUY^Ygd7 5\p UQ^^_Z [_^[aVc^_Z XQUQhY ^YhVT_ Rl ^V YX]V6
^Y\_bm5 Vb\Y Rl ]l `_]V^p\Y Yf ]VbcQ]YD ^_ UV\Qcm cQ[ Sbݷ WV ^V b\VUd6
Vc7 ;Q[ `_[QXlSQVc `aQ[cY[Q5 \dhiV ‑ RVX_`Qb^VV S `\Q^V S_X]_W^lf _iY6
R_[ ‑ SbVTUQ b\VU_SQcm _U^_]d U_bcQc_h^_ `a_bc_]d b_T\QiV^YoC `_UT_c_S6
[Q X^QhV^YZ `VaV]V^^lf U\p `VaS_Z YcVaQgYY gY[\Q G89<5 U_\W^Q
`a_Ybf_UYcm ^V`_baVUbcSV^^_ `VaVU gY[\_]5 Q `_UT_c_S[Q X^QhV^YZ
U\p b\VUdojVZ YcVaQgYY U_\W^Q aQb`_\QTQcmbp S bQ]_] [_^gV cV\Q
gY[\Q7 3 UQ^^_] b\dhQV `_UT_c_S[Q [ `VaS_Z YcVaQgYY b_bc_Yc S `aYbSQYSQ6
^YY ^d\p bhݷchY[d gY[\Q5 Q `_UT_c_S[Q [ b\VUdojVZ ‑ S dSV\YhV^YY bhݷchY[Q
^Q VUY^YgdD _`VaQc_a 9 CF 9 ]l `_bcQSY\Y `VaVU bQ]l] G89<55 Q _`VaQc_a
9 CF 9 4 : ‑ `_b\VU^Y] S VT_ cV\V7

=_W^_ `_U_ZcY [ nc_]d S_`a_bd `_6UadT_]d7 ;_\m b[_a_ `VaV]V^^Qp 9
faQ^Yc hYb\_ ^Q`VhQcQ^^lf [ UQ^^_]d ]_]V^cd bca_hV[ 1b^QhQ\Q ^_\m5 `_6
c_] [QWUlZ aQX ^Q VUY^Ygd R_\miV25 c_ S`_\^V \_TYh^_ b^QhQ\Q ^Q`VhQcQcm
_hVaVU^do bca_[d5 Y \Yim `_c_] dhVbcm nc_c eQ[c5 dSV\YhYS `VaV]V^^do ^Q
VUY^Ygd7

8^QhV^YV bhݷchY[Q gY[\Q ]_W^_ Yb`_\mX_SQcm ^V c_\m[_ S db\_SYY5 [Q[
]l nc_ bUV\Q\Y S `a_TaQ]]V 85<<?;95 ^_ Y S cV\V gY[\Q7 5_`dbcY]5 ^Qb XQ6
Y^cVaVb_SQ\Y [SQUaQcl gV\lf hYbV\ _c : U_ :99D ^Q`VhQcQcm Yf ]_W^_5 ^Q6
`aY]Va5 cQ[C
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@_\mX_SQcmbp aVXd\mcQc_] nc_Z `a_TaQ]]l RdUVc ^V _hV^m dU_R^_5 `_b[_\m[d _^Q [QW6
U_V hYb\_ aQb`_\_WYc ^Q _cUV\m^_Z bca_[V7 =l ]_WV] db_SVaiV^bcS_SQcm V5ݷ XQ]V^YS
GB9D5<> ^Q GB9D5D ^_ Vb\Y cQ[ `_bcd`Ycm5 ^V `aVU`aY^pS ^Y[Q[Yf U_`_\^YcV\m^lf ]Va5
c_ Vbcm `a_bc_ dRaQcm Rd[Sl <> Y S cQ[_] SYUV XQ`dbcYcm `a_TaQ]]d5 aVXd\mcQc ^Qb
]_WVc b_SVaiV^^_ _RVb[daQWYcmC

1FCDI8?CDCN8G?B;4 78CAE1B5:99
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::9;=:9AB::>?:;;>:;B?:<?B:===:>;::?99:?A::@?=:A=B:B<?;9;>;::?;;9B;<9=;=9:;>99;?9
:;@9=;A9B;B:?<9;><:<?<;=B<<?=<=A:<?99<@;:<A==<B?B=9B?=;;>=<>?==AB=?;==@?:=B99>9=
:>:A=><;B>=@?>?;>>@@?>B;B?9A=?;=:?=99?>?:?@;=?AAB@9>?@;;>@<B?@>?B@@==@B;:A:99A;A
:A=?=A?=BAA<?B9;>B;:?B=9BB?9=BA9::99991FCDI8?CDCN8G?B;4

5V\_ S c_]5 hc_ _`VaQc_a GB9D5 Yb`_\^pVc ^Qid S_\o Rd[SQ\m^_C Vb\Y ]l `_caVR_SQ\Y
^Q`VhQcQcm hYb\_5 c_ _^ SlUQbc ^Q `VhQcm gYeal5 b_bcQS\pojYV UVbpcYh^do XQ`Ybm
nc_T_ hYb\Q5 Y R_\miV ^YhVT_ ‑ ^Y `a_RV\_S5 ^Y [Q[Yf6\YR_ UadTYf aQXUV\YcV\VZ7
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3^Y]QcV\m^_ `_b]_caVS ^Q SlS_U5 ]l ]_WV] XQ]VcYcm5 hc_ gYeal5 b_bcQS\pojYV
XQ`Ybm hYbV\ :5 =5 B5 :? Y c7 U75 ^Y[dUQ ^V UV\Ybm5 `a_bc_ hYb\Q ^YhV] ^V _cUV\V^l _U^_
_c UadT_T_7

AViYcm ncd `a_R\V]d _hV^m `a_bc_5 U_bcQc_h^_ b[QXQcm _`VaQc_ad GB9D55 hc_ ]l
WV\QV]5 hc_Rl _^ `_b\V [QWU_T_ hYb\Q SlS_UY\ Vjݷ Y bY]S_\ `a_RV\Q7 ;a_]V c_T_5
S [_^gV `a_TaQ]]l5 c_ Vbcm dWV `_b\V gY[\Q5 WV\QcV\m^_ U_RQSYcm _`VaQc_a GB9D5<>5
hc_Rl `a_TaQ]]Q5 `aVWUV hV] XQSVaiYcmbp5 `VaVSV\Q bca_[d ^Q `VhQcY5 Y `aYT\QiV^YV
[_]Q^U^_Z bca_[Y `_b\V Vݷ XQSVaiV^Yp `_pSY\_bm Rl ^Q ^_S_Z bca_[V5 Q ^V b\YSQ\_bm
b ^Q`VhQcQ^^l]Y hYb\Q]Y7 GV\Y[_] `a_TaQ]]Q RdUVc SlT\pUVcm cQ[C
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AQbb]_caY] cV`Vam `aY]Va cQ[_T_ gY[\Q5 U\p [_c_a_T_ ]l XQaQ^VV ^V X^Q6
V] [_\YhVbcS_ YcVaQgYZ7 5_`dbcY]5 ]l `YiV] ^V[do `a_TaQ]]d5 [_c_aQp S
[Q[_Z6c_ ]_]V^c U_\W^Q b`a_bYcm d `_\mX_SQcV\p VT_ T_U a_WUV^Yp5 Y ^Q]
`aY nc_] ^dW^_ `a_SVaYcm5 UVZbcSYcV\m^_ \Y SSVUݷ^^_V hYb\_ ]_WVc `aVU6
bcQS\pcm b_R_Z T_U a_WUV^Yp7 2dUV] bhYcQcm5 hc_ T_U a_WUV^Yp `_\mX_SQcV\p
XQSVU_]_ ^V ]_WVc Rlcm ]V^miV5 hV] :B99:A7 ;a_]V c_T_5 RdUV] bhYcQcm5 hc_
T_U a_WUV^Yp `_\mX_SQcV\p ^V ]_WVc `aVSliQcm ;9;95 `_b[_\m[d T_U_SQ\lV
UVcY ^V d]Voc `_\mX_SQcmbp [_]`mocVa_]D Vb\Y [ c_]d SaV]V^Y5 [_TUQ Sl
ncd [^YTd hYcQVcV5 `a_i\_ U_bcQc_h^_ SaV]V^Y5 Sl ]_WVcV bQ]_bc_pcV\m^_
b[_aaV[cYa_SQcm ncY X^QhV^Yp7

CQ[ Y\Y Y^QhV5 ^Q] ^dW^_ `_`a_bYcm `_\mX_SQcV\p SSVbcY VT_ T_U a_WUV6
^YpD Vb\Y SS_U ^Qb ^V dbcaQYSQVc5 ^V_Rf_UY]_ b[QXQcm `_\mX_SQcV\o5 hc_ _^5
`_6SYUY]_]d5 _iYRbp5 Y `_`a_bYcm `_Sc_aYcm SS_U7 3 bV[gYY _`YbQ^YZ ]l
]_WV] `aVUdb]_caVcm `VaV]V^^do I51BC

F1B
I51BC 9>D575BD

Hc_ [QbQVcbp bQ]_T_ UYQ\_TQ b `_\mX_SQcV\V]5 c_ aVQ\YX_SQcm VT_ ]_W^_ cQ[C

GB9D51’Y<51C5 DI@5 9> I?EB 29BD8 I51BC ’2D
B514<>1I51B2D

:A>Q ]_]V^c ^Q`YbQ^Yp nc_Z [^YTY S ;9:? T_Ud ^Q 8V]\V _bcQSQ\_bm SbVT_ USQ hV\_SV[Q5
`a_ [_c_alf Rl\_ U_bc_SVa^_ YXSVbc^_5 hc_ _^Y a_UY\Ybm aQ^miV :B99 T_UQ5 ^_ [_TUQ S
;9;: T_Ud [ `VhQcY T_c_SY\_bm Sc_a_V YXUQ^YV5 cQ[Yf \oUVZ5 [ b_WQ\V^Yo5 ^V _bcQ\_bm7
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B cQ[_Z `a_TaQ]]_Z ]_WVc b_bc_pcmbp5 ^Q`aY]Va5 b\VUdojYZ UYQ\_TC

Y<51C5 DI@5 9> I?EB 29BD8 I51BC :@>>
:@>> 9C >?D 1 F1<94 I51B1
Y<51C5 DBI 1719>C 6>99
6>99 9C >?D 1 F1<94 I51B1
Y<51C5 DBI 1719>C ;9>9
;9>9 9C >?D 1 F1<94 I51B1
Y<51C5 DBI 1719>C :B@=
]85 I51B :B@= 9C 1335@D547 ]81>; I?E1

8Q]VcY]5 hc_ XUVbm gY[\ ]_WVc ^V Sl`_\^Ycmbp ^Y _U^_T_ aQXQ ‑ Vb\Y `_\m6
X_SQcV\m baQXd WV SSVUݷc ^_a]Q\m^lZ T_UD b UadT_Z bc_a_^l5 `_\mX_SQcV\m
]_WVc `_`Qbcmbp d`ap]lZ5 cQ[ hc_ ]l5 bca_T_ T_S_ap5 ^V ]_WV] X^Qcm5 [Q[_6
S_ ]Q[bY]Q\m^_V hYb\_ YcVaQgYZ ^QiVT_ gY[\Q7 =_W^_ `aVU`_\_WYcm5 hc_5
b[QWV]5 ^Q ]Y\\YQaU YcVaQgYZ cVa`V^Yp `_\mX_SQcV\p Sbݷ WV ^V fSQcYc5 ^_
[Q[_V [_^[aVc^_ hYb\_ d[QXQcm S [QhVbcSV SVaf^VZ TaQ^YglH Bc_H ClbphdH
@aVU`_\_WV^YV5 hc_ ^Q :999 YcVaQgYZ `_\mX_SQcV\p fSQcYcm Vjݷ ]_WVc5 Q
^Q :99: ‑ dWV ^Vc5 SlT\pUYc U_bcQc_h^_ ^V\V`_5 Y c_h^_ cQ[ WV ^V\V`_ Rd6
UVc SlT\pUVcm S nc_Z a_\Y \oR_V UadT_V [_^[aVc^_V hYb\_D `a_jV S__RjV ^V
bca_Ycm ^Q nc_c bhݷc ^Y[Q[Yf `aVU`_\_WV^YZ7

;7;7::7 GY[\ b `_bcdb\_SYV]D _`VaQc_a B5@51D

3 _`VaQc_aV G89<55 [_c_a_]d Rl\ `_bSpjݷ^ `aVUlUdjYZ `QaQTaQe5 b^QhQ6
\Q `a_SVapVcbp db\_SYV5 Y c_\m[_ `_b\V nc_T_5 S_X]_W^_5 Sl`_\^pVcbp `VaSQp
YcVaQgYp7 ;Q[ Rl\_ b[QXQ^_5 cQ[YV [_^bcad[gYY S `a_TaQ]]Ya_SQ^YY ^QXl6
SQocbp gY[\Q]Y b `aVUdb\_SYV]7

;a_]V ^Yf5 `aY ^Q`YbQ^YY `a_TaQ]] Y^_TUQ Yb`_\mXdocbp gY[\l b `_6
bcdb\_SYV] 5 S [_c_alf b^QhQ\Q Sl`_\^pVcbp cV\_ gY[\Q5 Y c_\m[_ `_b\V
nc_T_ `a_SVapVcbp5 b\VUdVc \Y Sl`_\^pcm VT_ b^_SQD cQ[Y] _RaQX_]5 S gY[\Qf
b `_bcdb\_SYV] cV\_ Sl`_\^pVcbp `_ ]V^miVZ ]VaV _UY^ aQX7 PXl[ @Qb[Q\m
`aVUdb]QcaYSQVc U\p gY[\_S b `_bcdb\_SYV] b`VgYQ\m^lZ _`VaQc_a5 [_c_alZ
XQUQݷcbp [\ohVSl]Y b\_SQ]Y B5@51D Y E>D9<D _`VaQc_al5 b_bcQS\pojYV cV\_
gY[\Q5 XQ`YblSQocbp ]VWUd ncY]Y b\_SQ]Y5 `aYhݷ] cQ[Yf _`VaQc_a_S ]_WVc
Rlcm b[_\m[_ dT_U^_5 `aY]V^V^YV _`VaQc_a^lf b[_R_[ XUVbm ^V caVRdVcbpD `_6
b\V b\_SQ E>D9< XQ`YblSQVcbp db\_SYV Slf_UQ YX gY[\Q ‑ \_TYhVb[_V SlaQ6
WV^YV5 \_W^_V X^QhV^YV [_c_a_T_ d[QXlSQVc ^Q ^V_Rf_UY]_bcm `a_U_\WQcm
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AYb7 ;7;7 2\_[6bfV]l gY[\_S b `aVUdb\_SYV] Y `_bcdb\_SYV]

gY[\5 Q YbcY^^_V ‑ ^Q c_5 hc_ gY[\ `_aQ `aV[aQjQcm7 2\_[6bfV]l gY[\_S b
`aVUdb\_SYV] Y `_bcdb\_SYV] `_[QXQ^l ^Q aYb7 ;7;7

>Q`aY]Va5 Vb\Y Rl ^Q] `_ [Q[Y]6c_ `aYhY^Q] ^V caVR_SQ\_bm5 [Q[ S `aY6
]VaV ^Q bca7 ;=B5 SlbcaQYSQcm UYQ\_T b `_\mX_SQcV\V]5 Q `a_bc_ Rl\_ Rl ^dW6
^_ SS_UYcm b [\QSYQcdal gV\lV hYb\Q5 `_[Q _hVaVU^_V YX ^Yf ^V `_`QUݷc S
_caVX_[ _c :B99 U_ ;9;95 ]l ]_T\Y Rl bUV\Qcm nc_ cQ[C

B5@51D
B514<>1I51B2

E>D9< 1I51B GF :B992 1>4 1I51B EF ;9;92

AQbb]_caY] UadT_Z `aY]Va7 B\VUdojYZ gY[\ SS_UYc hYb\Q b [\QSYQcdal Y
b[\QUlSQVc Yf5 `_[Q _RjQp bd]]Q ^V _[QWVcbp R_\miV :999C

CE= CF 9D
B5@51D

B514<>1H2D
CE= CF CE= 4 H

E>D9< CE= G :999

BY^cQ[bYb _`VaQc_aQ B5@51D ]_W^_ `aVUbcQSYcm b\VUdojY] _RaQX_]C
B5@51D E_`VaQc_alG E>D9< Edb\_SYVG

?Rlh^_ S `a_TaQ]]Qf _`VaQc_a B5@51D SbcaVhQVcbp ^Q]^_T_ aVWV5 hV] G89<55
^_ X^Qcm _ VT_ bdjVbcS_SQ^YY S \oR_] b\dhQV ^dW^_ _RpXQcV\m^_ ‑ aQ^_ Y\Y
`_XU^_ ncQ [_^bcad[gYp `aYT_UYcbp7

;7;7:;7 1aYe]VcYhVb[YV gY[\l Y _`VaQc_a 6?B

3Va^ݷ]bp [ `aY]VaQ]5 `aYSVUݷ^^l] S ^QhQ\V 7:9D;7;ݷ ^Q`_]^Y]5 cQ] ]l
`YbQ\Y gY[\l5 hc_Rl SlUQcm _U^d Y cd WV ^QU`Ybm USQUgQcm aQX Y hc_Rl
^Q`VhQcQcm [SQUaQcl SbVf gV\lf hYbV\ _c _U^_T_ U_ bcQ7 GY[\l5 [_c_alV
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]l ^Q`YbQ\Y U\p aViV^Yp ncYf `a_bclf XQUQh5 _R\QUQoc _U^Y] _hV^m SQW6
^l] bS_ZbcS_]C ^Q ]_]V^c Sf_UQ S gY[\ c_h^_ YXSVbc^_5 b[_\m[_ aQX _^ Rd6
UVc Sl`_\^pcmbp5 Y ^dW^_V [_\YhVbcS_ YcVaQgYZ _RVb`VhYSQVcbp `dcݷ]
Yf `_UbhݷcQ S gV\_hYb\V^^_Z `VaV]V^^_Z7 CQ[YV gY[\l ^QXlSQoc QaYe]V6
cYhVb[Y]Y 7

1aYe]VcYhVb[YV gY[\l SbcaVhQocbp ^Qbc_\m[_ hQbc_5 hc_ S_ ]^_TYf pXl6
[Qf `a_TaQ]]Ya_SQ^Yp5 S[\ohQp @Qb[Q\m5 U\p ^Yf `aVUdb]_caV^ b`VgYQ\m6
^lZ _`VaQc_aD S @Qb[Q\V cQ[_Z _`VaQc_a ^QXlSQVcbp 6?B7 ;Q[ nc_ hQbc_ RlSQ6
Vc5 aQbb[QXQcm _ [ݷ^ RdUVc `a_jV5 Vb\Y b^QhQ\Q `aYSVbcY `aY]Va5 Q `_c_] UQcm
`_pb^V^Yp5 `_nc_]d ]l ^Qh^ݷ] b c_T_5 hc_ `VaV`YiV] `a_TaQ]]l 85<<?;9 Y
CAE1B5:995 Yb`_\mXdp _`VaQc_a QaYe]VcYhVb[_T_ gY[\Q7 >Qh^ݷ] b `VaS_ZC
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;_^bcad[gYp 6?B 9 CF : D? ;9 4? _X^QhQVc5 hc_ S [QhVbcSV `VaV]V^^_Z
gY[\Q RdUVc Yb`_\mX_SQcmbp `VaV]V^^Qp 95 Vݷ ^QhQ\m^_V X^QhV^YV RdUVc :5
eY^Q\m^_V X^QhV^YV ‑ ;95 c_ Vbcm _^Q U_\W^Q `a_RVWQcm SbV X^QhV^Yp _c : U_
;95 Y U\p [QWU_T_ cQ[_T_ X^QhV^Yp RdUVc Sl`_\^V^_ cV\_ gY[\Q7 @_b[_\m[d
cQ[Yf X^QhV^YZ ;95 cV\_ RdUVc Sl`_\^V^_ USQUgQcm aQX5 hc_ ^Q] Y caVRdVcbp7
6b\Y baQS^Ycm `_\dhYSidobp `a_TaQ]]d b c_Z5 hc_ ]l `YbQ\Y ^Q bca7 ;=@5
]_W^_ XQ]VcYcm5 hc_ Vݷ cV[bc `_\dhY\bp T_aQXU_ [_]`Q[c^VVD R_\VV c_T_5 U\p
hV\_SV[Q5 [_c_alZ dWV `aYSl[ [ bY^cQ[bYbd 6?B5 cQ[_Z SQaYQ^c bdjVbcSV^^_
`a_jV `_^pcm7

@VaV`YiV] cV`Vam `a_TaQ]]d CAE1B5:995 SXpS XQ _b^_Sd SQaYQ^c5 `VhQ6
cQojYZ hYb\Q hVaVX `a_RV\7 B Yb`_\mX_SQ^YV] gY[\Q 6?B c_T_ WV bQ]_T_
neeV[cQ ]_W^_ U_bcYhm cQ[C
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;Q[ SYUY]5 S cV\V gY[\Q 6?B ]_W^_ Yb`_\mX_SQcm X^QhV^YV `VaV]V^^_Z gY[6
\Q7 ?c]VcY] baQXd WV5 hc_ [ nc_]d X^QhV^Yo ]_W^_ _RaQjQcmbp5 Q S_c ]V6
^pcm VT_ ^Y S [_V] b\dhQV ^V\mXp7 =V^pcm `VaV]V^^do gY[\Q S_ SaV6
]p Sl`_\^V^Yp gY[\Q ‑ nc_ `aVa_TQcYSQ bQ]_T_ _`VaQc_aQ 6?B5 `_`lc[Y
S]ViQcmbp S VT_ aQR_cd ]_Tdc `aYSVbcY [ ^V`aVUb[QXdV]l] `_b\VUbcSYp]7
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;a_]V c_T_5 b `VaV]V^^_Z gY[\Q bSpXQ^_ Vjݷ _U^_ _TaQ^YhV^YVC `_b\V XQ6
SVaiV^Yp gY[\Q 6?B X^QhV^YV `VaV]V^^_Z gY[\Q bhYcQVcbp ^V_`aV6
UV\ݷ^^l]5 c_ Vbcm ]l ^V U_\W^l `aVU`_\QTQcm5 hc_ ncQ `VaV]V^^Qp RdUVc
aQS^Q [Q[_]d6c_ [_^[aVc^_]d hYb\d7 ;_^Vh^_5 [Q[_V6c_ X^QhV^YV cQ] RdUVc5
^_ _^_ ]_WVc XQSYbVcm _c SVabYY [_]`Y\pc_aQ Y UQWV _c c_T_5 S [Q[_] ]VbcV
S `a_TaQ]]V SbcaVcY\bp gY[\7 @_`a_bcd T_S_ap5 b_XUQcV\Y [_]`Y\pc_aQ ^V
_RaQjQoc ^Y[Q[_T_ S^Y]Q^Yp ^Q c_5 [Q[_V X^QhV^YV _bcQSYcm S `VaV]V^^_Z
gY[\Q `_b\V VT_ XQSVaiV^Yp5 Y ]_Tdc _bcQSYcm cQ] Sbݷ hc_ dT_U^_7

3 _R_Yf ^QiYf `aY]VaQf `VaV]V^^Qp gY[\Q YX]V^p\Qbm S bc_a_^d dSV\Y6
hV^Yp5 ^_ ]_W^_ XQbcQSYcm Vݷ `a_RVTQcm X^QhV^Yp S _RaQc^_] ^Q`aQS\V^YY5
_c R_\miVT_ [ ]V^miV]d7 5\p nc_T_ b\_S_ D? XQ]V^poc b\_S_] 4?G>D?7 >Q6
`aY]Va5 `a_TaQ]]Q

@B?7B1= 3?E>D4?G>D
F1B

9C 9>D575BD
2579>

6?B 9 CF :9 4?G>D? : 4?
GB9D5195 ’777 ’2D

GB9D5<>1’CD1BD1’2
5>47

^Q`VhQcQVc bca_[d

:9777 B777 A777 @777 ?777 >777 =777 <777 ;777 :777 CD1BD1

E_a]Q\m^_ bY^cQ[bYb _`VaQc_aQ 6?B ]_W^_ `aVUbcQSYcm b\VUdojY] _RaQX_]C
6?B E`VaV]G CF E^QhG D?

⃒⃒
4?G>D? E[_^G 4? E_`VaQc_aG

8UVbm E`VaV]G ‑ nc_ Y]p gV\_hYb\V^^_Z `VaV]V^^_Z5 E^QhG ‑ ^QhQ\m^_V
X^QhV^YV5 E[_^G ‑ [_^Vh^_V X^QhV^YV7 ?RQ ncYf X^QhV^Yp ]_Tdc XQUQSQcmbp
^V c_\m[_ pS^l] _RaQX_] ^Q`YbQ^^l]Y hYb\Q]Y5 [Q[ S ^QiYf `aY]VaQf5 ^_
Y `a_YXS_\m^l]Y SlaQWV^Yp]Y5 \Yim Rl Yf aVXd\mcQc_] Rl\_ gV\_V hYb6
\_7 3laQWV^Yp RdUdc SlhYb\V^l _UY^ aQX `VaVU ^QhQ\_] Sl`_\^V^Yp
gY[\Q5 cQ[ hc_5 Vb\Y S ^Yf Sf_Upc `VaV]V^^lV Y X^QhV^Yp ncYf `VaV]V^^lf
YX]V^pcbp S_ SaV]p Sl`_\^V^Yp gY[\Q5 c_ ^Q aQR_cd bQ]_T_ gY[\Q nc_ dWV
^Y[Q[ ^V `_S\YpVc7

6b\Y `_b\V SlhYb\V^Yp ^QhQ\m^_T_ Y [_^Vh^_T_ X^QhV^YZ _[QXQ\_bm5 hc_
[_^Vh^_V X^QhV^YV ]V^miV 1Q U\p 4?G>D? ‑ ^Q_R_a_c5 R_\miV2 ^QhQ\m^_T_5 c_
nc_ bQ]_ `_ bVRV ^V _iYR[QC gY[\ ^V Sl`_\^Ycbp ^Y _U^_T_ aQXQ5 Y S ^V[_c_alf
b\dhQpf nc_ bS_ZbcS_ ]_W^_ Yb`_\mX_SQcm7

>Q bQ]_] UV\V `VaV]V^^Qp gY[\Q5 Yb`_\mXdV]Qp S _`VaQc_aV 6?B5 ]_WVc Rlcm ^V
c_\m[_ gV\_hYb\V^^_ZD ^Vb[_\m[_ `_XWV ]l SSVUݷ] `_^pcYV `_apU[_S_T_ cY`Q5 [_c_6
a_V _RkVUY^Yc SbV gV\_hYb\V^^lV cY`l5 Q cQ[WV UYQ`QX_^l5 bY]S_\m^lZ cY`5 `VaV6
hYb\Y]lV cY`l Y \_TYhVb[YZ cY`D _`VaQc_a 6?B ]_W^_ Yb`_\mX_SQcm b \oRl] cQ[Y]
cY`_]7 ;_^Vh^_5 cY` SlaQWV^YZ5 XQUQojYf ^QhQ\m^_V Y [_^Vh^_V X^QhV^YV5 _RpXQ^
b_S`QUQcm b cY`_] `VaV]V^^_Z gY[\Q7



;>= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

;7;7:<7 3\_WV^^lV gY[\l

AQbb]_caY] b\VUdojdo XQUQhd7 >dW^_ ^Q`VhQcQcm Q[\_^^do^ݷ hVacdݷ
aQX]Va_] S_ SVbm n[aQ^5 b_bc_pjdo YX bY]S_\_S 7ݷ3ݷ AVXd\mcQc U_\WV^ Sl6
T\pUVcm `aY]Va^_ cQ[C

3
3
3
3
3
3
3
3

1U\p n[_^_]YY ]VbcQ ]l `_[QXQ\Y SbVT_ S_bV]m bca_[5 f_cp Yf U_\W^_
Rlcm ;=27 BUV\Qcm nc_5 S `aY^gY`V5 _hV^m `a_bc_C ^dW^_ SlSVbcY ;= bca_[Y5
`aYhݷ] S [QWU_Z bca_[V b^QhQ\Q ^Q`VhQcQcm ^V[_c_a_V [_\YhVbcS_ `a_RV\_S5
Q `_c_] SlUQcm ݷXU_h[dݷXSݷ Y `VaVSVbcY bca_[d7 3 bQ]_Z `VaS_Z bca_[V ]l
S__RjV ^V `VhQcQV] `a_RV\_S5 baQXd SlUQݷ] XSݷXU_h[dD ]_W^_ bhYcQcm5 hc_
]l `VhQcQV] ^_\m `a_RV\_S7 3 [QWU_Z `_b\VUdojVZ bca_[V `VhQcQVcbp ^Q
_UY^ `a_RV\ R_\miV5 hV] S `aVUlUdjVZ7 6b\Y bhYcQcm5 hc_ ^_]VaQ bca_[ d
^Qb YUdc _c : U_ ;=5 c_ ^VcadU^_ XQ]VcYcm5 hc_ S bca_[V b ^_]Va_] 𝑛 U_\W^_
Rlcm 𝑛− 1 `a_RV\_S7

Pb^_5 hc_ SlS_UYcm bca_[Y ^dW^_ gY[\_]5 `_ _U^_Z YcVaQgYY ^Q bca_[d7
@_b[_\m[d ^Q ]_]V^c Sf_UQ S gY[\ ]l c_h^_ X^QV]5 b[_\m[_ RdUVc YcVaQgYZ5
`aY]V^Ycm b\VUdVc gY[\ 6?B7 @VaV]V^^do gY[\Q ^QX_Sݷ] >5 Vݷ X^QhV^YV RdUVc
b__cSVcbcS_SQcm ^_]Vad bca_[Y7 GY[\ U_\WV^ SlT\pUVcm `aY]Va^_ cQ[:BC

6?B > CF : D? ;= 4?
2579>

K ^Q`VhQcQcm ^dW^_V [_\YhVbcS_ `a_RV\_S M
GB9D5<>1’3’2

5>4

?bcQ\_bm `_^pcm5 [Q[ _aTQ^YX_SQcm `VhQcm ^dW^_T_ [_\YhVbcSQ `a_RV\_S7
B[_\m[_ Yf `VhQcQcm5 ]l dWV X^QV]C > 6 :7 9^l]Y b\_SQ]Y5 XQTQU_h^_V Kݷ
^Q`VhQcQcm ^dW^_V [_\YhVbcS_ `a_RV\_S Mݷ S ^QiV] [_UV ^dW^_ XQ]V^Ycm
^Q hc_6c_ cQ[_V5 hc_ ^Q`VhQcQVc ^Q] > 6 : `a_RV\7 ;Q[ ^Vb\_W^_ U_TQUQcm6
bp5 U\p nc_T_ c_WV ^dWV^ gY[\5 Y c_WV QaYe]VcYhVb[YZC ]l SVUm X^QV] ^Q

:BEYTda^lV b[_R[Y S @Qb[Q\V _X^QhQoc [_]]V^cQaYZ5 c_ Vbcm cQ[_Z eaQT]V^c cV[6
bcQ5 [_c_alZ `aVU^QX^QhV^ Yb[\ohYcV\m^_ U\p hYcQcV\p6hV\_SV[Q5 Q [_]`Y\pc_a_] U_\6
WV^ Rlcm `_\^_bcmo `a_YT^_aYa_SQ^7 8UVbm Y UQ\VV ]l Y^_TUQ RdUV] `YbQcm [_]]V^cQ6
aYY `_6adbb[Y7 3 dhVR^_] `_b_RYY cQ[Qp S_\m^_bcm U_`dbcY]Q5 ^_ S aVQ\m^lf `a_TaQ]]Qf
cQ[ `_bcd`Qcm ^V b\VUdVc ^Y S [_V] b\dhQVC S_6`VaSlf5 bY]S_\l [YaY\\Ygl ^V Sf_Upc S
J\LRRD S_6Sc_alf5 SbV]Ya^l] pXl[_] _RjV^Yp `a_TaQ]]Ybc_S pS\pVcbp Q^T\YZb[YZ7 6b\Y
[_]]V^cQaYY S `a_TaQ]]V S__RjV `Yidcbp5 c_ _^Y U_\W^l Rlcm ^Q`YbQ^l `_6Q^T\YZb[Y5
`aYhݷ] `_ S_X]_W^_bcY RVX _iYR_[D S `a_cYS^_] b\dhQV \dhiV Yf S__RjV ^V `YbQcm7



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;>>

]_]V^c VT_ ^QhQ\Q5 b[_\m[_ U_\W^_ Rlcm YcVaQgYZ7 CQ[ ]l `aYf_UY] [ [_^6
gV`gYY S\_WV^^lf gY[\_S 7

Pb^_5 hc_ S_ S\_WV^^_] gY[\V ^dW^_ XQUVZbcS_SQcm UadTdo `VaV]V^^do
gY[\Q5 hc_Rl gY[\l ^V [_^e\Y[c_SQ\YD S [_^gV [_^g_S5 `_[Q S^Vi^YZ gY[\
^V XQSVaiY\bp5 ^Y[c_ ^V S`aQSV ]V^pcm VT_ `VaV]V^^do5 S c_] hYb\V ^V S`aQSV
nc_ UV\Qcm Y S^dcaV^^YZ gY[\7 ?`YbQS U\p S^dcaV^^VT_ gY[\Q `VaV]V^^do
=5 ]l `_\dhY] b\VUdojdo `a_TaQ]]dC

@B?7B1= \D1B\<1C8D
F1B

>5 =C 9>D575BD
2579>

6?B > CF : D? ;= 4?
2579>

6?B = CF : D? > 6 : 4?
GB9D51’ ’2D
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5>47

AQbb]_caY] XQUQhd hdcm R_\VV b\_W^do ‑ SlSVbcY ^Q n[aQ^ eYTdad `aY]Va6
^_ cQ[_T_ SYUQC

3
3 3

3 3
3 3
3 3
3 3
3

Ncd eYTdad hQbc_ ^QXlSQoc ݷ[_Q\]QXݷ 1Q^T\7 491=?>427 3lb_cd eYTdal ]l
S nc_c aQX `a_hYcQV] b [\QSYQcdal5 c_ Vbcm `_`a_bY] `_\mX_SQcV\p b[QXQcm
^Q]5 [Q[_Z Slb_cl ݷQ\]QXݷ _^ f_hVc dSYUVcm7 5Q\m^VZiVV `_caVRdVc ^V[_c_6
a_T_ Q^Q\YXQ7

@aVWUV SbVT_ XQ]VcY]5 hc_ Slb_cQ ^QiVZ eYTdal Vbcm SbVTUQ hYb\_ ^Vhݷc6
^_V5 cQ[ hc_5 Vb\Y `_\mX_SQcV\m SSVUݷc hݷc^_V hYb\_5 c_ `aYUݷcbp `_`a_bYcm
VT_ `_Sc_aYcm SS_UD c_ WV bQ]_V5 `_6SYUY]_]d5 b\VUdVc bUV\Qcm5 Vb\Y SSV6
Uݷ^^_V hYb\_ _[QWVcbp _caYgQcV\m^l]7 >Vhݷc^_V hYb\_5 [Q[ YXSVbc^_5 `aVU6
bcQS\pVcbp S SYUV 2𝑛+ 15 TUV 𝑛 ‑ gV\_VD SVaf^pp hQbcm ^QiVZ eYTdal RdUVc
b_bc_pcm YX 𝑛 + 1 bca_[7 5\p eYTdal5 `_[QXQ^^_Z SliV5 Slb_cQ b_bcQS\pVc
bV]m bca_[5 Q 𝑛 RdUVc aQS^_ ca7[ݷ

CV`Vam ^Q] ^dW^_ `_^pcm5 b[_\m[_ `a_RV\_S Y TUV ^dW^_ ^Q`VhQcQcm5
hc_Rl `_\dhYcm Yb[_]do eYTdad7 8Q]VcY] U\p ^QhQ\Q5 hc_ `aY `VhQcY bQ]_Z
`VaS_Z bca_[Y ^Q] `aYUݷcbp SlUQcm 𝑛 `a_RV\_S5 `aY `VhQcY Sc_a_Z bca_[Y ‑
𝑛 − 1 `a_RV\5 Y cQ[ UQ\VVD `aY `VhQcY `_b\VU^VZ5 (𝑛 + 1)’Z bca_[Y `a_RV\_S
^V ^dW^_ S_SbV 1]_W^_ bhYcQcm5 hc_ ]l Yf `VhQcQV] ^_\m icd[27



;>? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

Hdcm b\_W^VV _Rbc_pc UV\Q b `a_RV\Q]Y `_b\V `VaS_Z XSݷXU_h[Y7 3 `Va6
S_Z bca_[V S__RjV ^YhVT_ cQ[_T_ ^V ^dW^_5 cQ] SbVT_ _U^Q XSݷXU_h[QD Q S_c
UQ\miV `a_Ybf_UYc U_S_\m^_ Y^cVaVb^lZ `a_gVbbC S_ Sc_a_Z bca_[V ^dW^_
^Q`VhQcQcm _UY^ `a_RV\ 1Y `_b\V ^VT_ Sc_ado XSݷXU_h[d25 S caVcmVZ bca_[V ‑
dWV caY `a_RV\Q5 S hVcSݷac_Z ‑ `pcm5 Y cQ[ UQ\VV5 [QWUlZ aQX ^Q USQ `a_RV\Q
R_\miV7 >Vb\_W^_ U_TQUQcmbp5 hc_ U\p bca_[Y b ^_]Va_] 𝑘 1𝑘 > 12 ^dW^_V
[_\YhVbcS_ `a_RV\_S SlaQWQVcbp e_a]d\_Z 1+ 2(𝑘− 2) = 2𝑘− 37 9^cVaVb^_5
hc_ b ^V[_c_a_Z ^QcpW[_Z ]_W^_ bhYcQcm ncd e_a]d\d ݷSVa^_Zݷ cQ[WV Y U\p
b\dhQp 𝑘 = 15 TUV _^Q UQݷc −1C Vb\Y _`VaQgYo Q`VhQcQcm^ݷ 𝑚 `a_RV\_Sݷ U_6
_`aVUV\Ycm ^Q _caYgQcV\m^lV 𝑚 [Q[ S_XSaQcݷ ^QXQU ^Q b__cSVcbcSdjVV hYb\_
X^Q[_]Vbc5ݷ `_\dhYcbp5 hc_5 ^Q`VhQcQS `VaSdo XSݷXU_h[d5 ]l U_\W^l RdUV]
SVa^dcmbp _RaQc^_ ^Q _U^d `_XYgYo Y Sc_ado XSݷXU_h[d ^Q`VhQcQcm c_h^_
`_SVaf `VaS_Z7 3`a_hV]5 cQ[ bUV\Qcm T_aQXU_ cadU^VV5 hV] `a_bc_ `a_SVaYcm
X^QhV^YV 𝑘5 Y Vb\Y _^_ aQS^_ VUY^YgV5 c_ `_b\V `VaS_Z XSݷXU_h[Y ^V `VhQcQcm
R_\miV ^Y `a_RV\_S5 ^Y XSݷXU_hV[5 Q baQXd `VaVSVbcY bca_[d7

@_\^_bcmo `VhQcm bca_[Y b ^_]Va_] 𝑘 U_\W^Q SlT\pUVcm cQ[C b^QhQ\Q
]l `VhQcQV] 𝑛 + 1 − 𝑘 `a_RV\_S5 XQcV] XSݷXU_h[dD `_b\V nc_T_ Vb\Y 𝑘 aQS^_
VUY^YgV5 `a_bc_ SlUQݷ] `VaVS_U bca_[Y Y bhYcQV] `VhQcm bca_[Y _[_^hV^^_ZD
S `a_cYS^_] b\dhQV `VhQcQV] 2𝑘− 3 `a_RV\Q5 XSݷXU_h[d Y c_\m[_ `_b\V nc_T_
UV\QV] `VaVS_U bca_[Y7 3bݷ nc_ ^Q] ^QU_ `a_UV\Qcm U\p 𝑘 _c 1 U_ 𝑛+ 15 TUV
𝑛 ‑ ݷdSlb_cQ\_`ݷ ^QiVT_ 7ݷQ\]QXQݷ

@_b\V c_T_5 [Q[ SVaf^pp hQbcm eYTdal RdUVc ^Q`VhQcQ^Q5 ^Q] ^dW^_ RdUVc
[Q[6c_ SlUQcm Vjݷ Vݷ ^YW^oo hQbcm7 =l ]_T\Y Rl `a_U_\WYcm ^d]VaQgYo
bca_[ Y SlSVbcY e_a]d\l U\p [_\YhVbcSQ `a_RV\_S S [QWU_Z bca_[V b ^_]V6
a_] 𝑛 + 1 < 𝑘 6 2𝑛 + 15 hc_5 S `aY^gY`V5 ^V cQ[ dW b\_W^_D _U^Q[_ ]_W^_
`_bcd`Ycm Vjݷ `a_jV5 XQ]VcYS5 hc_ `VhQcQV]lV cV`Vam bca_[Y S c_h^_bcY cQ6
[YV WV5 [Q[ Y S SVaf^VZ hQbcY eYTdal5 c_ Vbcm ]l b^QhQ\Q `VhQcQV] cQ[do WV
bca_[d5 [Q[ 𝑛6p5 `_c_] cQ[do WV5 [Q[ (𝑛− 1)6p5 Y cQ[ UQ\VV7 BQ]lZ `a_bc_Z
b`_b_R ‑ U\p [QWU_Z bca_[Y Yb`_\^Ycm a_S^_ cQ[do `a_gVUdad `VhQcY5 [Q[
_`YbQ^_ `QaQTaQe_] SliV5 c_\m[_ S nc_c aQX ^_]VaQ bca_[ 𝑘 d ^Qb `a_RVTdc
S _RaQc^_] ^Q`aQS\V^YY SbV hYb\Q _c 𝑛 U_ 17

>QiQ `a_TaQ]]Q RdUVc b_bc_pcm YX caݷf _b^_S^lf hQbcVZC SS_U hYb\Q5
_X^QhQojVT_ Slb_cd eYTdal5 `VhQcm SVaf^VZ hQbcY eYTdal5 `VhQcm ^YW^VZ
hQbcY7 3_c Vݷ cV[bc 1^Q`_]^Y]5 hc_ b\_SQ 49F Y =?4 _X^QhQoc UV\V^YV b _bcQc6
[_] Y _bcQc_[ _c UV\V^Yp2C

@B?7B1= 491=?>4D K 491=?>47@1C M
F1B

>5 ;5 85 9C 9>D575BD
2579>

K SS_U hYb\Q5 `_[Q `_\mX_SQcV\m ^V SSVUݷc VT_ [Q[ ^QU_ M
B5@51D
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K `VhQcm SVaf^VZ hQbcY eYTdal M
6?B ; CF : D? > 4 : 4?
2579>
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<VT[_ XQ]VcYcm _hV^m bVamݷX^lZ ^VU_bcQc_[ ^QiVZ `a_TaQ]]lC gY[\l U\p
aYb_SQ^Yp SVaf^VZ Y ^YW^VZ hQbcVZ eYTdal aQX\YhQocbp c_\m[_ XQT_\_S6
[_]5 Q cV\Q S ^Yf QRb_\oc^_ _UY^Q[_SlV7 3__RjV6c_ `a_TaQ]]Ybcl bhYcQoc5
hc_ cQ[ UV\Qcm ^V\mXpC Vb\Y d ^Qb S `a_TaQ]]V b_UVaWQcbp USV Y\Y R_\miV
[_`YZ _U^_T_ Y c_T_ WV [_UQ5 c_5 Vb\Y SUadT ]l XQf_cY] Yb`aQSYcm _UY^ YX
ncYf eaQT]V^c_S 1^Q`aY]Va5 ^QZUp S [ݷ^ _iYR[d25 b[_aVV SbVT_ Yf `aYUݷc6
bp `aQSYcm SbV5 Q nc_ SVUݷc [ ^V`a_YXS_UYcV\m^l] cadU_XQcaQcQ] 1hc_ Vjݷ
`_\RVUl2 Y `a_S_gYadVc _iYR[Y YX6XQ c_T_5 hc_ ]l hQbcm _caVUQ[cYa_SQ\Y5 Q
hQbcm XQRl\Y7 >_ b`aQSYcmbp b nc_Z `a_R\V]_Z ]l b]_WV]5 c_\m[_ YXdhYS cQ[
^QXlSQV]lV `_U`a_TaQ]]l 5 [_c_al] RdUVc `_bSpjV^Q b\VUdojQp T\QSQ7

;7;7:=7 @_RYc_SlV _`VaQgYY

@aVWUV hV] YUcY UQ\miV5 `_`lcQV]bp XQSVaiYcm _RbdWUV^YV QaYe]V6
cYhVb[Yf SlaQWV^YZD _^_ _bcQ\_bm Rl ^V`_\^l] RVX `_RYc_Slf _`VaQgYZ5
XQ`YbY gV\lf hYbV\ S bYbcV]Qf bhYb\V^Yp5 _c\Yh^lf _c UVbpcYh^_Z5 Y Y]V6
^_SQ^^lf [_^bcQ^c7



;>A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

@_RYc_SlV _`VaQgYY Sl`_\^pocbp ^QU gV\l]Y hYb\Q]Y _UY^Q[_S_T_
cY`Q5 ^_ `aY nc_] hYb\Q aQbb]QcaYSQocbp ^V [Q[ b_RbcSV^^_ hYb\Q5 Q [Q[
bca_[Y _cUV\m^lf RYc_S 1c7 V7 US_Yh^lf gYea25 b_bcQS\pojYf ]QiY^^_V
`aVUbcQS\V^YV7 >Q`aY]Va5 Vb\Y S `_RYc_S_Z _`VaQgYY dhQbcSdVc hYb\_ @> cY6
`Q 9>D575B5 c_ Y]VVcbp S SYUd RYc_SQp bca_[Q 999999999:99:9::7

@_RYc_SlV _`VaQgYY ]_W^_ aQXUV\Ycm ^Q USQ SYUQC \_TYhVb[YV _`VaQgYY5
Sl`_\^pV]lV ^QU _cUV\m^l]Y RYcQ]Y 1`aYhݷ] ^QU SbV]Y _U^_SaV]V^^_2 Y
bUSYTY7 CQ[5 _`VaQgYp >?D5 `aY]V^ݷ^^Qp [ gV\_]d hYb\d 1S _c\YhYV _c dWV
X^Q[_]_Z ^Q] _`VaQgYY >?D S `aY]V^V^YY [ X^QhV^Yo cY`Q 2??<51>25 UQݷc S
aVXd\mcQcV hYb\_5 SbV RYcl [_c_a_T_ `a_cYS_`_\_W^l Ybf_U^_]d7 >Q`aY]Va5
Vb\Y `VaV]V^^lV H Y I Y]Voc cY` 9>D575B5 `_b\V Sl`_\^V^Yp _`VaQc_a_S

H CF @>D
I CF >?D HD

S `VaV]V^^_Z I _[QWVcbp hYb\_ 6@?5 ]QiY^^_V `aVUbcQS\V^YV [_c_a_T_
:::::::::9::9:99 `aVUbcQS\pVc b_R_Z `_RYc_Sdo Y^SVabYo `aYSVUݷ^^_T_ Sl6
iV `aVUbcQS\V^Yp hYb\Q @>7 ?c]VcY]5 hc_ Vb\Y Rl H Y I Y]V\Y cY` G?B45 c7 V7
RVXX^Q[_SlZ cY` c_Z WV aQXapU^_bcY5 c_ aVXd\mcQc S `VaV]V^^_Z I b_bcQSY\
Rl ?>=?9D ]QiY^^_V `aVUbcQS\V^YV nc_T_ hYb\Q S SYUV :?6RYc^_T_ RVXX^Q[_6
S_T_ cQ[_V WV5 [Q[ d hYb\Q 6@? S SYUV :?6RYc^_T_ X^Q[_S_T_7

1^Q\_TYh^l] _RaQX_] ^QU gV\l]Y hYb\Q]Y aQR_cQoc dWV X^Q[_]lV ^Q]
`_ 7B;7;ݷ _`VaQgYY 1>45 ?B Y H?B7 3bV ncY _`VaQgYY pS\pocbp RY^Qa^l]Y5 c_
Vbcm caVRdoc USdf _`VaQ^U_SD [_TUQ ]l `aY]V^pV] Yf [ gV\l] hYb\Q]5 b_6
_cSVcbcSdojYV \_TYhVb[YV _`VaQgYY 5ݷYݷ1 5ݷY\Yݷ Yb[\ohQojVVݷ Y\Y2ݷ Sl6
`_\^pocbp _U^_SaV]V^^_ ^QU `VaSl]Y RYcQ]Y _`VaQ^U_S5 ^QU Yf Sc_al]Y
RYcQ]Y Y cQ[ UQ\VVD aVXd\mcQcl 1c_WV _cUV\m^lV RYcl2 b_VUY^pocbp S gV6
\_V hYb\_ c_T_ WV cY`Q Y5 [Q[ b\VUbcSYV5 c_Z WV aQXapU^_bcY5 [_c_a_V Y
bcQ^_SYcbp aVXd\mcQc_] SbVZ _`VaQgYY7 >Q`aY]Va5 S_bm]YRYc^_V RVXX^Q[_S_V
`aVUbcQS\V^YV 1c_ Vbcm `aVUbcQS\V^YV cY`Q 2ID52 U\p hYbV\ =; Y :?? RdUVc
b__cSVcbcSV^^_ 99:9:9:9 Y :9:99::9D Vb\Y d ^Qb Vbcm `VaV]V^^lV H5 I5 @5 A Y
B5 Y]VojYV cY` 2ID55 c_ `_b\V `aYbSQYSQ^YZ

H CF =;D
I CF :??D
@ CF H 1>4 ID
A CF H ?B ID
B CF H H?B ID

`VaV]V^^lV @5 A Y B `_\dhQc b__cSVcbcSV^^_ X^QhV^Yp <= 199:999:925 :@=
1:9:9:::92 Y :=9 1:999::9927

?`VaQgYY `_RYc_S_T_ bUSYTQ5 [Q[ b\VUdVc YX ^QXSQ^Yp5 bUSYTQoc RYc_6
S_V `aVUbcQS\V^YV ^Q _`aVUV\ݷ^^_V hYb\_ `_XYgYZ S\VS_ 1C8<5 _c b\_S C896D
<56D2 Y\Y S`aQS_ 1C8B5 C896D B978D27 ?RV _`VaQgYY RY^Qa^lV5 c_ Vbcm `aVUdb]Qc6
aYSQoc USQ _`VaQ^UQD b\VSQ _c ^QXSQ^Yp _`VaQgYY bcQSYcbp Ybf_U^_V gV\_V



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;>B

hYb\_5 b`aQSQ ‑ [_\YhVbcS_ `_XYgYZ5 ^Q [_c_a_V ^dW^_ bUSY^dcm VT_ `_RY6
c_S_V ]QiY^^_V `aVUbcQS\V^YV7 @aY bUSYTV S\VS_ ^Q 𝑘 `_XYgYZ bcQaiYV 𝑘
aQXapU_S ]QiY^^_T_ `aVUbcQS\V^Yp hYb\Q `a_`QUQoc5 Q b`aQSQ 1c_ Vbcm S [Q6
hVbcSV ]\QUiYf aQXapU_S2 U_`YblSQVcbp 𝑘 ^d\VSlf RYc_S7 BUSYT S\VS_ ^Q
𝑘 `_XYgYZ n[SYSQ\V^cV^ U_]^_WV^Yo hYb\Q ^Q 2𝑘7 >Q`aY]Va5 aVXd\mcQc_]
SlaQWV^Yp : C8< > RdUVc hYb\_ <;5 Q aVXd\mcQc_] ;: C8< < RdUVc :?A7

@aY bUSYTV S`aQS_ `a_`QUQoc5 ^Q_R_a_c5 𝑘 ]\QUiYf aQXapU_S5 Q ^d\VSlV
RYcl U_`YblSQocbp b\VSQ7 5\p RVXX^Q[_Slf gV\lf hYbV\ nc_ n[SYSQ\V^c^_
UV\V^Yo ^Q bcV`V^m US_Z[Y b _cRaQblSQ^YV] _bcQc[Q5 Y c_ WV bQ]_V SVa^_ U\p
`_\_WYcV\m^lf hYbV\5 UQWV `aVUbcQS\V^^lf [Q[ X^Q[_SlV5 ^_ S_c `aY bUSY6
TV S`aQS_ _caYgQcV\m^lf hYbV\ n[SYSQ\V^c^_bcm UV\V^Yo UQݷc bR_ZD _^_ Y
`_^pc^_ ‑ Vb\Y Sb`_]^Ycm5 [Q[ X^Q[_SlV gV\lV hYb\Q `aVUbcQS\pocbp S [_]6
`mocVaV 1b]7 bca7 :B;25 bcQ^Vc _hVSYU^_5 hc_ aVXd\mcQc_] \oR_T_ bUSYTQ S`aQ6
S_ RdUVc `_\_WYcV\m^_V hYb\_5 SVUm S X^Q[_S_] RYcV _[QWVcbp ^_\m7 9b`aQ6
SYcm bYcdQgYo `_XS_\poc Sbca_V^^lV ed^[gYY \1B\8?BD9>D5 \1B\=1<<9>D5
\1BU?>79>D Y \1BR>D?=D _bcQSY] Yf hYcQcV\o U\p bQ]_bc_pcV\m^_T_ YXdhV6
^Yp7

;7;7:>7 9]V^_SQ^^lV [_^bcQ^cl

9bf_U^_ b\_S_] ݷbcQ^cQ^_]ݷ _R_X^QhQVcbp cQ[_V SlaQWV^YV5 X^QhV^YV [_6
c_a_T_ SbVTUQ _U^_ Y c_ WV7 CaYSYQ\m^l] `aY]Va_] [_^bcQ^cl ]_WVc `_6
b\dWYcm \YcVaQ\ ‑ ^Q`aY]Va5 `a_bc_ hYb\_5 ^Q`YbQ^^_V S pS^_] SYUV7 ;
`aY]Vad5 ݷ79@>ݷ ‑ nc_ \YcVaQ\5 [_c_alZ `aVUbcQS\pVc b_R_Z SlaQWV^YV cY6
`Q B51<D _hVSYU^_5 hc_ X^QhV^YV nc_T_ SlaQWV^Yp SbVTUQ RdUVc _U^_ Y c_ WV5
Q Y]V^^_ ‑ 37.0D b\VU_SQcV\m^_5 nc_ [_^bcQ^cQ7 =_W^_ `aYSVbcY R_\VV b\_W6
^lZ `aY]Va [_^bcQ^clC SlaQWV^YV 7ݷ@3?ݷ Nc_ dWV ^V \YcVaQ\5 nc_ QaYe]V6
cYhVb[_V SlaQWV^YV5 Q \YcVaQ\_S cdc USQ ‑ nc_ hYb\Q ? Y @D cV] ^V ]V^VV5
X^QhV^YV nc_T_ SlaQWV^Yp c_WV SbVTUQ _U^_ Y c_ WV5 cQ[ hc_ Y nc_ ‑ `aY]Va
[_^bcQ^cl7

BaVUY SbVf [_^bcQ^c SlUV\poc [_^bcQ^cl SaV]V^Y [_]`Y\pgYY ‑
nc_ cQ[YV [_^bcQ^cl5 X^QhV^YV [_c_alf [_]`Y\pc_a _`aVUV\pVc S_ SaV]p _R6
aQR_c[Y ^QiVZ `a_TaQ]]l7 ; cQ[Y] [_^bcQ^cQ] _c^_bpcbp SbV \YcVaQ\l5 hc_
S`_\^V VbcVbcSV^^_D [a_]V c_T_5 S_ SaV]p [_]`Y\pgYY [_]`Y\pc_a ]_WVc Sl6
hYb\pcm QaYe]VcYhVb[YV SlaQWV^Yp5 ^V b_UVaWQjYV _RaQjV^YZ [ `VaV]V^6
^l] Y ed^[gYp]7 @_nc_]d ݷ@3?ݷ ‑ nc_ c_WV [_^bcQ^cQ SaV]V^Y [_]`Y\pgYY5
[_]`Y\pc_a bQ] SlhYb\Yc5 hc_ X^QhV^YV XUVbm SbVTUQ =;5 Y Y]V^^_ hYb\_ =;
`_]VbcYc S ]QiY^^lZ [_UD ^Y iVbcݷa[Q5 ^Y bV]ݷa[Q5 ^Y _`VaQgYp d]^_WV^Yp
S [_UV eYTdaYa_SQcm ^V RdUdc7

;a_]V [_^bcQ^c SaV]V^Y [_]`Y\pgYY5 SbcaVhQocbp cQ[WV [_^bcQ^cl
SaV]V^Y Yb`_\^V^Yp ‑ nc_ SlaQWV^Yp5 [_c_alV `_ YUVV SbVTUQ Y]Voc
_U^_ Y c_ WV X^QhV^YV5 ^_ [_]`Y\pc_a nc_ X^QhV^YV S_ SaV]p [_]`Y\pgYY
SlhYb\Ycm `_ [Q[Y]6c_ `aYhY^Q] ^V ]_WVc5 cQ[ hc_ _^_ bcQ^_SYcbp YXSVbc6
^_ c_\m[_ S_ SaV]p Sl`_\^V^Yp `a_TaQ]]l7 C_h^Qp TaQ^YgQ ]VWUd ncY]Y



;?9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

SYUQ]Y [_^bcQ^c XQSYbYc _c aVQ\YXQgYY [_]`Y\pc_aQD ^Q`aY]Va5 OB55 Y1C31<
d]VVc S_ SaV]p [_]`Y\pgYY SlhYb\pcm bY^dbl5 [_bY^dbl5 [SQUaQc^lV [_a6
^Y5 \_TQaYe]l Y n[b`_^V^cl5 f_cp UV\Qcm Sbݷ nc_ _^ b_SVaiV^^_ ^V _RpXQ^5
Y UadTYV SVabYY @Qb[Q\p cQ[_T_ ^V UV\Qoc7

3`a_hV]5 ]_W^_ ^QZcY _TaQ^YhV^Yp Y U\p OB55 Y1C31<C ^Q`aY]Va5 ed^[gYY _RaQR_c6
[Y bca_[5 UQWV Vb\Y Yf SlXSQcm b [_^bcQ^c^l]Y \YcVaQ\Q]Y S [QhVbcSV `QaQ]Vca_S5 S_
SaV]p [_]`Y\pgYY ^V SlhYb\pocbp7 CQ[5 b\VUdojYZ eaQT]V^c `aYSVUݷc [ _iYR[V S_
SaV]p [_]`Y\pgYY5 ^Vb]_cap ^Q c_5 hc_ ed^[gYp 3?@I c_h^_ cQ[ WV Sbca_V^Q S [_]6
`Y\pc_a @Qb[Q\p5 [Q[ Y d`_]Y^QSiYVbp SliV ]QcV]QcYhVb[YV ed^[gYY Sa_UV bY^dbQ Y
\_TQaYe]QC

3?>CD
85<<? F ’Q5<<? G?B<41’D
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Ed^[gYo 3?@I Y UadTYV baVUbcSQ U\p aQR_cl b_ bca_[Q]Y ]l aQbb]_caY] S 7::7?7;ݷ
=VfQ^YX] Y]V^_SQ^^lf [_^bcQ^c `_XS_\pVc bSpXQcm b ^V[Y] `_bc_6

p^^l] X^QhV^YV] 1[_^bcQ^c_Z SaV]V^Y [_]`Y\pgYY2 ^V[_V Y]p5 c7 V7 YUV^cY6
eY[Qc_a5 Y S_ Sbݷ] cV[bcV `a_TaQ]]l S]Vbc_ X^QhV^Yp5 XQ`YbQ^^_T_ S pS^_]
SYUV5 Yb`_\mX_SQcm nc_c YUV^cYeY[Qc_a7 5V\QVcbp nc_ S bV[gYY _`YbQ^Yp
[_^bcQ^c 5 [_c_ado ]_W^_ aQb`_\_WYcm S \oR_] ]VbcV ]VWUd XQT_\_S[_]
Y ^QhQ\_] T\QS^_Z hQbcY `a_TaQ]]l5 ^_ _Rlh^_ bV[gYo [_^bcQ^c `a_TaQ]]Y6
bcl aQb`_\QTQoc [Q[ ]_W^_ R\YWV [ ^QhQ\d eQZ\Q ‑ ^Q`aY]Va5 baQXd `_b\V
XQT_\_S[Q `a_TaQ]]l7 5V\_ cdc S c_]5 hc_ X^QhV^Yp ^V[_c_alf [_^bcQ^c ]_6
Tdc _[QXQcmbp 1Y _[QXlSQocbp2 bQ]_Z hQbc_ YX]V^pV]_Z hQbcmo `a_TaQ]]l5
Y aQb`_\_WV^YV [_^bcQ^c S bQ]_] ^QhQ\V `a_TaQ]]l `_XS_\pVc bn[_^_]Ycm
SaV]p Y Y^cV\\V[cdQ\m^lV dbY\Yp `aY Yf aVUQ[cYa_SQ^YY7

5\p `aY]VaQ aQbb]_caY] `a_TaQ]]d 85<<?;96?B 1b]7 bca7 ;>;2D _^Q SlUQݷc
Q^ݷ n[aQ^ݷ 1S bcQ^UQac^lZ `_c_[ SlS_UQ2 b__RjV^YV Q5<<?5ݷ G?B<415ݷ `aY6
hݷ] UV\QVc nc_ ;9 aQX7 Ncd XQUQhd ]_W^_ _hVSYU^l] _RaQX_] _R_RjYcmC `a_6
TaQ]]Q SlUQݷc XQUQ^^_V b__RjV^YV XQUQ^^_V hYb\_ aQX7 9X i[_\m^_T_ [dabQ
eYXY[Y ^Q] YXSVbc^_5 hc_ `aQ[cYhVb[Y \oRdo XQUQhd \dhiV SbVT_ aViQcm S
_RjV] SYUV5 Q [_^[aVc^lV X^QhV^Yp `_UbcQS\pcm S bQ]_] [_^gV5 [_TUQ dWV
`_\dhV^_ _RjVV aViV^YV7 1^Q\_TYh^l] _RaQX_] ]_W^_ `_bcd`Qcm Y S `a_6
TaQ]]Ya_SQ^YY7 3 bQ]_] UV\V5 hc_ YX]V^Ycbp S `a_TaQ]]V5 Vb\Y ]l XQf_cY]
YX]V^Ycm SlUQSQV]_V b__RjV^YVH 1 Vb\Y ]l XQf_cY] SlUQSQcm b__RjV^YV ^V
;9 aQX5 Q ;@H ?cSVc _hVSYUV^C YX]V^pcbp c_\m[_ b__cSVcbcSdojYV [_^bcQ^6
cl6\YcVaQ\l7 3 cQ[_Z [_a_c[_Z `a_TaQ]]V5 [Q[ 85<<?;96?B5 [_^Vh^_5 ^QZcY
ncY \YcVaQ\l ^Vb\_W^_D Q Vb\Y `a_TaQ]]Q b_bc_Yc f_cp Rl YX `pcYb_c bca_[H
9X `pcY clbphH 9 SVUm nc_ UQ\V[_ ^V `aVUV\C S ^QYR_\VV [ad`^lf Y b\_W^lf
[_]`mocVa^lf `a_TaQ]]Qf bhݷc bca_[ YUݷc ^Q UVbpc[Y ]Y\\Y_^_S7

@aY nc_] XQUQ^^lV S [_UV [_^bcQ^cl5 _c [_c_alf XQSYbYc Sl`_\^V^YV
`a_TaQ]]l5 S U_bcQc_h^_Z bcV`V^Y `a_YXS_\m^lC ^Q nc_ _U^_X^Qh^_ d[QXl6
SQVc c_ _Rbc_pcV\mbcS_5 hc_ XQUQhQ _hVSYU^l] _RaQX_] _R_RjQVcbp ^Q `a_6
YXS_\m^lV X^QhV^Yp7 <_TYh^_ `aY nc_] RdUVc _WYUQcm5 hc_ ^Q]5 S_X]_W^_5



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;?:

XQf_hVcbp YX]V^Ycm X^QhV^Yp [_^bcQ^c5 ^V ]V^pp R_\miV ^YhVT_ S `a_TaQ]6
]VD S nc_] b]lb\V [_^bcQ^cl `_U_R^l ^Qbca_Vh^l] adh[Q] aQX^__RaQX^lf
cVf^YhVb[Yf dbca_ZbcS7 9]V^_SQ^^lV [_^bcQ^cl `_XS_\poc _R\VThYcm cQ[do
CݷQbca_Z[d^ݷ Vb\Y RVX Yf `aY]V^V^Yp \YcVaQ\l aQbbl`Q^l `_ SbV]d [_Ud5 c_
UQSQp [QWU_Z [_^bcQ^cV b_RbcSV^^_V Y]p5 ]l ]_WV] b_RaQcm SbV QaQ]Vcal`ݷ
^Qbca_Z[Yݷ S ^QhQ\V cV[bcQ `a_TaQ]]l5 `aY ^V_Rf_UY]_bcY b^QRUYS Yf [_]6
]V^cQaYp]Y7 >Q`aY]Va5 S]Vbc_ `a_TaQ]]l 85<<?;96?B ]l ]_WV] ^Q`YbQcm
b\VUdojdo `a_TaQ]]dC
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;Q[ SYUY]5 bV[gYp _`YbQ^YZ [_^bcQ^c b_bc_Yc YX [\ohVS_T_ b\_SQ 3?>CD5 XQ
[_c_al] b\VUdVc _U^_ Y\Y ^Vb[_\m[_ _`YbQ^YZ [_^bcQ^cl D [QWU_V cQ[_V
_`YbQ^YV b_bc_Yc YX Y]V^Y 1YUV^cYeY[Qc_aQ2 ^_S_Z [_^bcQ^cl5 X^Q[Q aQSV^6
bcSQ5 SlaQWV^Yp5 XQUQojVT_ X^QhV^YV [_^bcQ^cl 1nc_ SlaQWV^YV bQ]_ U_\W6
^_ Rlcm [_^bcQ^c_Z SaV]V^Y [_]`Y\pgYY2 Y c_h[Y b XQ`pc_Z7 B c_T_ ]_]V^cQ5
[Q[ [_]`Y\pc_a _RaQR_cQVc cQ[_V _`YbQ^YV5 S UQ\m^VZiV] cV[bcV `a_TaQ]]l
SSVUݷ^^lZ ncY] _`YbQ^YV] YUV^cYeY[Qc_a RdUVc XQ]V^pcmbp ^Q bSpXQ^^_V
b ^Y] [_^bcQ^c^_V X^QhV^YV7 BQ]_ Y]p [_^bcQ^cl5 hc_ S`_\^V VbcVbcSV^^_5
c_WV bhYcQVcbp [_^bcQ^c_Z SaV]V^Y [_]`Y\pgYYD [Q[ ]l dSYUY] `_XWV 1^Q6
`aY]Va5 [_TUQ RdUV] YXdhQcm ]QbbYSl25 nc_ _Rbc_pcV\mbcS_ U_bcQc_h^_ SQW^_7

?R\VThV^YV] ݷQbca_Z[Y^ݷ `a_TaQ]]l `_\VX^_bcm Y]V^_SQ^^lf [_^bcQ^c
^V _TaQ^YhYSQVcbp7 >Q`aY]Va5 hQbc_ RlSQVc cQ[5 hc_ _U^_ Y c_ WV [_^bcQ^c6
^_V X^QhV^YV SbcaVhQVcbp S ^Vb[_\m[Yf aQX^lf ]VbcQf `a_TaQ]]l5 `aYhݷ]
`_ b]lb\d `aY YX]V^V^YY VT_ S _U^_] YX ]Vbc ^dW^_ cQ[WV 1bY^fa_^^_2
YX]V^Ycm Y SbV _bcQ\m^lV ]VbcQ5 TUV SbcaVhQVcbp cQ WV bQ]Qp [_^bcQ^cQ7 >Q6
`aY]Va5 Vb\Y ]l `YiV] `a_TaQ]]d5 d`aQS\pojdo [Q]Va_Z faQ^V^Yp YX _c6
UV\m^lf QSc_]QcYXYa_SQ^^lf phVV[5 c_ ^Q] ^QSVa^p[Q `_caVRdVcbp X^Qcm5
b[_\m[_ phVV[ d ^Qb Vbcm7 ?c nc_T_ RdUVc XQSYbVcm5 ^Q`aY]Va5 `_Ubhݷc hYb6
\Q bS_R_U^lf phVV[5 SbphVb[YV n\V]V^cl `_\mX_SQcV\mb[_T_ Y^cVaeVZbQ5 TUV
caVRdVcbp SlRaQcm _U^d phVZ[d YX SbVf Y]VojYfbp5 Y ]^_T_V UadT_V7 Pb^_5
hc_ hYb\_5 _X^QhQojVV _RjVV [_\YhVbcS_ phVV[5 RdUVc c_ Y UV\_ SbcaVhQcmbp
S aQX^lf hQbcpf `a_TaQ]]l7 6b\Y cV`Vam Y^WV^Val SUadT aViQc b`a_V[cY6
a_SQcm cQ[do WV [Q]Vad faQ^V^Yp5 ^_ ^Q ^Vb[_\m[_ phVV[ R_\miV5 ^Q] `aY6
Uݷcbp S^Y]QcV\m^_ `a_b]_caVcm Sbo ^Qid `a_TaQ]]d S `_Yb[Qf `a_[\pc_T_
hYb\Q5 [_c_a_V cV`Vam ^QU_ SVXUV `_]V^pcm7 >Vb\_W^_ U_TQUQcmbp5 hc_ cQ6
[YV SVjY `aVUbcQS\poc b_R_Z ^VYbbp[QV]lZ Ybc_h^Y[ _iYR_[C Vb\Y5 b[QWV]5



;?; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

S `a_TaQ]]V _U^_ Y c_ WV hYb\_ SbcaVhQVcbp caYUgQcm aQX5 c_ ]_W^_ Rlcm
dSVaV^^l]5 hc_ b `VaS_T_ `a_b]_caQ ]l ݷ[Sl\_SYݷ _c bY\l USQUgQcm cQ[Yf
Sf_WUV^YZ5 Q _bcQ\m^lV d`dbcY]7

BYcdQgYp aVX[_ _b\_W^pVcbp5 Vb\Y S `a_TaQ]]V Vbcm USQ aQX^lf5 ^V XQ6
SYbpjYf UadT _c UadTQ `QaQ]VcaQ5 [_c_alV S_\VZ b\dhQp _[QXQ\Ybm aQS^l
_U^_]d Y c_]d WV hYb\dD ^Q`aY]Va5 d ^Qb Y]VVcbp ;? phVV[ [Q]Val faQ^V^Yp5
Q Vjݷ d ^Qb Vbcm hV[_SlZ `aY^cVa5 S bca_[V [_c_a_T_ d]VjQVcbp ;? bY]S_6
\_S5 Y _RQ hYb\Q SbcaVhQocbp `ap]_ S cV[bcV `a_TaQ]]l7 6b\Y _UY^ YX ncYf
`QaQ]Vca_S `aYUݷcbp YX]V^Ycm5 c_ ]_W^_ ^V b_]^VSQcmbp5 hc_ ]l ^V c_\m[_
d`dbcY] hQbcm Sf_WUV^YZ ^dW^_T_ `QaQ]VcaQ5 ^_ aQX_[6UadT_Z YX]V^Y] c_c
`QaQ]Vca5 [_c_alZ ]V^pcm ^V caVR_SQ\_bm7

B_SbV] UadT_V UV\_5 Vb\Y S pS^_] SYUV [_\YhVbcS_ phVV[ ^QiVZ [Q]Val
faQ^V^Yp SbcaVhQVcbp S `a_TaQ]]V \Yim _UY^ aQX ‑ S bQ]_] Vݷ ^QhQ\V5 Q UQ6
\VV `_ cV[bcd SVXUV Yb`_\mXdVcbp Y]p [_^bcQ^cl5 ^Q`aY]Va5 U?3;5BK?HL?E>D
Y\Y hc_6^YRdUm S nc_] UdfV7 9X]V^Ycm X^QhV^YV cQ[_T_ `QaQ]VcaQ _hV^m `a_6
bc_5 `_b[_\m[d bQ]_ nc_ X^QhV^YV S `a_TaQ]]V ^Q`YbQ^_ a_S^_ S _U^_] ]VbcVD
aYb[ YX]V^Ycm hc_6^YRdUm ^V c_ `aY nc_] cQ[WV YbhVXQVc7

>V_Rf_UY]_ _c]VcYcm Vjݷ _U^_ _hV^m SQW^_V U_bc_Y^bcS_ Y]V^_SQ^^lf
[_^bcQ^cC S `a_TaQ]]V5 b_XUQ^^_Z b Yf Yb`_\mX_SQ^YV]5 ^Q]^_T_ \VThV aQX_6
RaQcmbp7 @_bcQSmcV bVRp5 ^Q`aY]Va5 ^Q ]Vbc_ hV\_SV[Q5 [_c_alZ TUV6^YRdUm S
UVRapf U\Y^^_Z 1b[QWV]5 S ^Vb[_\m[_ clbph bca_[2 `a_TaQ]]l ^Qcl[QVcbp ^Q
hYb\_ A95 ^Q`YbQ^^_V S_c `ap]_ cQ[5 gYeaQ]Y S pS^_] SYUV ‑ Y5 aQXd]VVcbp5
RVX [_]]V^cQaYVS7 Hc_ nc_ XQ 5ݷA9ݷ hV]d _^_ b__cSVcbcSdVc5 _c[dUQ SXp\_bmH
=_WVc Rlcm5 nc_ S_XaQbc UVUdi[Y QSc_aQ `a_TaQ]]lH 9\Y [_\YhVbcS_ ncQ6
WVZ S ^VR_b[aݷRV ^Q ^mo6Z_a[b[_] 2a_USVVH 9\Y ]Q[bY]Q\m^_ U_`dbcY]_V
[_\YhVbcS_ bY]S_\_S S bca_[V cV[bcQ5 SlS_UY]_Z ^Q n[aQ^H 9\Y [_]^Qc^Qp
cV]`VaQcdaQ S TaQUdbQf EQaV^TVZcQH

@_caQcYS YXapU^_V [_\YhVbcS_ SaV]V^Y5 hYcQcV\m cQ[_Z `a_TaQ]]l ]_6
WVc XQ]VcYcm5 hc_ A9 b_bcQS\pVc hQbcm bVcVS_T_ QUaVbQ5 cQ[ ^QXlSQV]lZ `_ac5
`aY dbcQ^_S\V^YY b_VUY^V^Yp b [Q[Y]6c_ dUQ\ݷ^^l] bVaSVa_]D `aY`_]^YS5
hc_ `_ac b ncY] ^_]Va_] _Rlh^_ Yb`_\mXdVcbp U\p SVR6bVaSVa_S5 ]_W^_ RdUVc
U_TQUQcmbp5 hc_ `a_TaQ]]Q hc_6c_ _c[dUQ6c_ `lcQVcbp `_\dhYcm `_ `a_c_[_\d
Q]]Y 1Y5 [bcQcY5 Vjݷ ^V eQ[c5 hc_ U_TQU[Q _[QWVcbp SVa^Q27 B[_\m[_ SaV]V^Y
dZUݷc ^Q cQ[_Z Q^Q\YXH =Y^dcQH 5Vbpcm ]Y^dcH HQbH 8QSYbYc5 [_^Vh^_5 _c
b\_W^_bcY [_^[aVc^_Z `a_TaQ]]lD ^_ Vb\Y Rl S]Vbc_ hYb\Q A9 S `a_TaQ]]V
bc_p\ YUV^cYeY[Qc_a M561E<DQDD@Y?BDWE=25B5 caQcYcm SaV]p ^V `aYi\_bm
Rl S_SbV7

3 R_\miY^bcSV b\dhQVS Yb`_\mXdV]lV `aQSY\Q _e_a]\V^Yp `a_TaQ]]^_6
T_ [_UQ `_`a_bcd XQ`aVjQoc `_pS\V^YV S `a_TaQ]]V 1S^V bV[gYY _`YbQ^Yp
[_^bcQ^c2 hYbV\5 ^Q`YbQ^^lf S pS^_] SYUV5 XQ Yb[\ohV^YV] hYbV\ 95 : Y 1Y^_6
TUQ2 6:D SbV] _bcQ\m^l] hYb\Q] `aVU`YblSQVcbp _RpXQcV\m^_ UQSQcm
Y]V^Q7 3 ^V[_c_alf _aTQ^YXQgYpf `a_TaQ]]YbcQ] XQ`aVjQoc Yb`_\mX_SQcm
S T\dRY^Qf `a_TaQ]]^_T_ [_UQ ^V c_\m[_ hYb\Q5 ^_ Y bca_[Y5 c_ Vbcm SbV



;7;7 3laQWV^Yp5 `VaV]V^^lV Y _`VaQc_al ;?<

bca_[_SlV \YcVaQ\l5 ^dW^lV S `a_TaQ]]V5 caVRdVcbp Sl^VbcY S ^QhQ\_ Y
b^QRUYcm Y]V^Q]Y5 Q S UQ\m^VZiV] cV[bcV Yb`_\mX_SQcm ncY Y]V^Q7

AQbb]_caV^^lV ^Q]Y [_^bcQ^cl ^QXlSQocbp S @Qb[Q\V ^VcY`YXYa_SQ^^l]Y5 `_6
b[_\m[d `aY Yf _`YbQ^YY ^V d[QXlSQVcbp Yf cY`5 _^ SlS_UYcbp dWV `aY Yf Yb`_\mX_SQ6
^YY7 ;a_]V ^Yf5 @Qb[Q\m 1S_ Sbp[_] b\dhQV5 VT_ UYQ\V[cl5 a_UbcSV^^lV X^Q]V^Yc_]d
]EB2? Y1C31<5 S c_] hYb\V Y ^Qi OB55 Y1C31<2 `aVUdb]QcaYSQVc cQ[WV cY`YXYa_SQ^^lV
[_^bcQ^cl5 U\p [_c_alf cY` d[QXlSQVcbp S pS^_] SYUV `aY _`YbQ^YY7 3 _c\YhYV _c
^VcY`YXYa_SQ^^lf [_^bcQ^c5 cY`YXYa_SQ^^lV [_^bcQ^cl ^V pS\pocbp [_^bcQ^cQ]Y SaV6
]V^Y [_]`Y\pgYYD R_\VV c_T_5 S aVWY]V5 S [_c_a_] [_]`Y\pc_a aQR_cQVc `_ d]_\hQ^Yo5
X^QhV^Yp cQ[Yf [_^bcQ^c aQXaViQVcbp YX]V^pcm S_ SaV]p Sl`_\^V^Yp5 hc_ S__RjV UV6
\QVc b_]^YcV\m^l] `aY]V^V^YV ^QXSQ^Yp 7ݷbcQ^cl^_]ݷ 9bc_aYo S_X^Y[^_SV^Yp nc_Z
bcaQ^^_Z bdj^_bcY ]l _bcQS\pV] XQ aQ][Q]Y ^QiVZ [^YTYD XQY^cVaVb_SQ^^lZ hYcQcV\m
\VT[_ ^QZUݷc b__cSVcbcSdojYV ]QcVaYQ\l bQ]_bc_pcV\m^_7 3 ^QiV] dhVR^_] [dabV cY6
`YXYa_SQ^^lV [_^bcQ^cl ^V ^dW^l5 Y aQbb]QcaYSQcm Yf ]l ^V RdUV]7 CQ[ Y\Y Y^QhV5
^Q b\dhQZ5 Vb\Y SQ] `_`QUdcbp `aY]Val `a_TaQ]]5 Yb`_\mXdojYV cY`YXYa_SQ^^lV [_^6
bcQ^cl5 hc_6c_ Sa_UV

3?>CD
=5CC175C CDB9>7 F ’Q5<<?5 G?B<41’D
3?E>DC 9>D575B F ;9D

`_]^YcV5 hc_ nc_ b_SbV] ^V c_ WV bQ]_V5 hc_ [_^bcQ^cl RVX d[QXQ^Yp cY`Q5 Y `_ bS_V]d
`_SVUV^Yo `_f_WV b[_aVV ^Q Y^YgYQ\YXYa_SQ^^do `VaV]V^^do5 hV] ^Q [_^bcQ^cd7

;7;7:?7 AQX^lV b`_b_Rl XQ`YbY hYbV\

5_ bYf `_a ]l Y]V\Y UV\_ `aVY]djVbcSV^^_ b gV\l]Y hYb\Q]Y5 XQ`YbQ^6
^l]Y S UVbpcYh^_Z bYbcV]V bhYb\V^Yp5 Q [_TUQ ^Q] `aYf_UY\_bm aQR_cQcm b
Ua_R^l]Y hYb\Q]Y5 XQ`YblSQ\Y Yf S `a_bcVZiVZ e_a]V ‑ S SYUV _Rlh^_Z
UVbpcYh^_Z Ua_RY5 S [_c_a_Z a_\m UVbpcYh^_Z XQ`pc_Z YTaQVc bY]S_\ c_h[Y7

B_SaV]V^^lV SVabYY pXl[Q @Qb[Q\m `_XS_\poc XQ`YblSQcm gV\lV hYb6
\Q S iVbc^QUgQcVaYh^_Z bYbcV]V bhYb\V^YpD U\p nc_T_ Yb`_\mXdVcbp bY]S_\
ݷ4ݷ Y `_b\VU_SQcV\m^_bcm iVbc^QUgQcVaYh^lf gYea5 `aYhݷ] U\p _R_X^QhV6
^Yp gYea5 `aVS_bf_UpjYf UVSpcm5 ]_W^_ Yb`_\mX_SQcm [Q[ XQT\QS^lV5 cQ[ Y
bca_h^lV \QcY^b[YV Rd[Sl7 >Q`aY]Va5 4:J@ Y\Y 4:1@ ‑ nc_ c_ WV bQ]_V5 hc_
Y =;<7

OB55 Y1C31< `_UUVaWYSQVc5 [a_]V nc_T_5 Vjݷ \YcVaQ\l S US_Yh^_Z Y S_bm]VaYh^_Z
bYbcV]Qf7 3_bm]VaYh^lV [_^bcQ^cl ^QhY^Qocbp b bY]S_\Q 5ݷ6ݷ US_Yh^lV ‑ b bY]S_\Q
7ݷ5ݷ >Q`aY]Va5 hYb\_ =;< ]_W^_ XQ`YbQcm cQ[WV Y S SYUV 5::9:99:::5 Y S SYUV 6?=@7
5adTYV SVabYY @Qb[Q\p ^V `_UUVaWYSQoc cQ[do XQ`Ybm hYbV\D ^V Rl\_ Vݷ Y S ]EB2?
Y1C31<7

Hc_ [QbQVcbp hYbV\ b `\QSQojVZ c_h[_Z5 c_ _^Y SbVTUQ XQ`YblSQoc6
bp S UVbpcYh^_Z bYbcV]V5 ^_ Y XUVbm Vbcm e_a]Q XQ`YbY5 _c\YhQojQpbp _c
`aYSlh^_Z7 =l dWV bcQ\[YSQ\Ybm b cQ[ ^QXlSQV]_Z ^Qdh^_Z ^_cQgYVZ
1b]7 bca7 ;;A25 [_TUQ SlS_UY\Y hYb\Q b `\QSQojVZ c_h[_Z ^Q `VhQcmD ^Q`_]6
^Y]5 hc_ `aY nc_] `VhQcQ\Qbm ]Q^cYbbQ 5 c_ Vbcm hYb\_5 dU_S\VcS_apojVV
db\_SYo 1 6 𝑚 < 105 XQcV] Rd[SQ ݷNݷ Y gV\_V hYb\_5 _R_X^QhQojVV `_apU_[
1bcV`V^m 105 ^Q [_c_ado ^dW^_ d]^_WYcm ]Q^cYbbd27 1^Q\_TYh^l] _RaQX_]



;?= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

]_W^_ XQ`YblSQcm hYb\Q b `\QSQojVZ c_h[_Z S cV[bcV `a_TaQ]]l7 >Q`aY6
]Va5 @N< ‑ nc_ c_ WV bQ]_V5 hc_ @999795 Q ;7>N6> ‑ c_ WV5 hc_ 979999;>7

;7<7 @_U`a_TaQ]]l

B\_S_] ݷU`a_TaQ]]Q_`ݷ `a_TaQ]]Ybcl ^QXlSQoc _R_b_R\V^^do 1c_ Vbcm
Y]Vojdo bS_ݷ ^QhQ\_5 bS_Z [_^Vg Y UQWV bS_Y b_RbcSV^^lV `VaV]V^^lV2
hQbcm `a_TaQ]]l5 `aVU^QX^QhV^^do U\p aViV^Yp [Q[_Z6c_ hQbcY XQUQhY7
3 `_U`a_TaQ]]d ]_W^_ SlUV\Ycm `aQ[cYhVb[Y \oRdo hQbcm T\QS^_Z `a_6
TaQ]]l Y\Y UadT_Z `_U`a_TaQ]]lD S c_] ]VbcV5 TUV aQ^miV Rl\ [_U5 [_c_alZ
cV`Vam _[QXQ\bp S `_U`a_TaQ]]V5 `YiVcbp cQ[ ^QXlSQV]lZ SlX_S `_U`a_6
TaQ]]l 5 b_bc_pjYZ YX Vݷ Y]V^Y Y 1S R_\miY^bcSV b\dhQVS2 b`Yb[Q `VaVUQ6
SQV]lf VZ `QaQ]Vca_S7 HVaVX `QaQ]Vcal ]l ]_WV] `VaVUQcm `_U`a_TaQ]]V
\oRdo Y^e_a]QgYo5 ^dW^do VZ U\p aQR_cl7

3l^VbV^YV hQbcVZ [_UQ S `_U`a_TaQ]]l `_XS_\pVc YXRVWQcm UdR\Ya_SQ6
^Yp [_UQ5 `_b[_\m[d _U^d Y cd WV `_U`a_TaQ]]d ]_W^_5 _U^QWUl ^Q`YbQS5
SlXSQcm b[_\m[_ dT_U^_ aQX YX aQX^lf hQbcVZ `a_TaQ]]l7 D[QXlSQp `aY Sl6
X_SV aQX^lV X^QhV^Yp `QaQ]Vca_S5 ]_W^_ QUQ`cYa_SQcm _U^d Y cd WV `_U`a_6
TaQ]]d U\p aViV^Yp gV\_T_ bV]VZbcSQ bf_WYf `a_R\V]5 Vjݷ R_\miV bn[_^_6
]YS ^Q _Rkݷ]V [_UQ5 [_c_alZ `aYf_UYcbp `YbQcm7

?`lc^lV `a_TaQ]]Ybcl X^Qoc5 hc_ n[_^_]Yp _Rkݷ]Q [_UQ ‑ nc_ ^V VUY^6
bcSV^^Qp `aYhY^Q U\p `aY]V^V^Yp `_U`a_TaQ]]7 ?hV^m hQbc_ S `a_TaQ]]Qf
SbcaVhQocbp cQ[YV `_U`a_TaQ]]l5 [_c_alV SlXlSQocbp c_\m[_ _UY^ aQX5 hc_5
[_^Vh^_ WV5 ^V c_\m[_ ^V b_[aQjQVc _Rkݷ] ^Q`YbQ^^_T_ [_UQ5 ^_ UQWV ^Q_R_6
a_c ‑ dSV\YhYSQVc VT_5 SVUm _e_a]\V^YV `_U`a_TaQ]]l bQ]_ `_ bVRV caVRdVc
^Q`YbQ^Yp ^Vb[_\m[Yf \Yi^Yf bca_[7 CQ[YV ݷU^_aQX_SlV_ݷ `_U`a_TaQ]]l
`Yidc5 hc_Rl b^YXYcm b\_W^_bcm S_b`aYpcYp `a_TaQ]]l hV\_SV[_]7 @aQ6
SY\m^l] _RaQX_] SlUV\YS eaQT]V^cl [_UQ S `_U`a_TaQ]]l Y XQ]V^YS Yf S
_b^_S^_Z `a_TaQ]]V Yf ^QXSQ^Yp]Y5 ]l `_XS_\pV] hYcQcV\o ^QiVZ `a_TaQ]6
]l 1Y5 [bcQcY5 S _b^_S^_] ‑ bQ]Y] bVRV2 `aY aQR_cV b _b^_S^_Z `a_TaQ]]_Z
^V Ud]Qcm _ Sc_a_bcV`V^^lf UVcQ\pf7

@Qb[Q\m `aVUdb]QcaYSQVc USQ SYUQ `_U`a_TaQ]]C `a_gVUdal Y ed^[6
gYY 7 3 `a_gVUdad ]_W^_ SlUV\Ycm `aQ[cYhVb[Y `a_YXS_\m^lZ ^QR_a UVZ6
bcSYZ5 ^_ `aY nc_] SQW^_ b\VUYcm5 hc_Rl ncY UVZbcSYp Rl\Y cQ[ Y\Y Y^QhV
bSpXQ^l ]VWUd b_R_Z5 Y^QhV _c cQ[_Z `a_gVUdal RdUVc ]Q\_ c_\[d7 8Q`db[
`a_gVUdal `aVUbcQS\pVc b_R_Z S `a_TaQ]]V _cUV\m^lZ _`VaQc_a5 [_c_alZ
cQ[ Y ^QXlSQVcbp _`VaQc_a SlX_SQ `a_gVUdal 7 Hc_ [QbQVcbp ed^[gYZ5 c_
_b^_S^Qp Yf XQUQhQ ‑ SlhYb\Ycm c_ Y\Y Y^_V X^QhV^YV 1`_ e_a]d\V Y\Y
[Q[6c_ Y^QhV25 Q SlXlSQocbp _^Y YX QaYe]VcYhVb[Yf SlaQWV^YZ5 Y bQ]Y Yf
SlX_Sl c_WV `aVUbcQS\poc b_R_Z QaYe]VcYhVb[YV SlaQWV^Yp7

;Q[ ]l Sb[_aV dSYUY]5 `a_gVUdal Y ed^[gYY SlT\pUpc _hV^m `_f_WV7 9X^QhQ\m^_
S @Qb[Q\V ed^[gYY ]_W^_ Rl\_ SlXlSQcm c_\m[_ YX SlaQWV^YZ5 ^_ b_XUQcV\Y ]EB2?
Y1C31< _c]V^Y\Y nc_ ݷVdU_R^_V^ݷ _TaQ^YhV^YV5 cQ[ hc_ ed^[gYY bcQ\_ S_X]_W^_ `aY6
]V^pcm S]Vbc_ `a_gVUda7 3 ^V[_c_alf UadTYf pXl[Qf `a_TaQ]]Ya_SQ^Yp bdjVbcSdoc



;7<7 @_U`a_TaQ]]l ;?>

c_\m[_ `a_gVUdal Y\Y 1^Q]^_T_ hQjV2 c_\m[_ ed^[gYYD ]_W^_ SbcaVcYcmbp b dcSVa6
WUV^YV]5 hc_ UV\V^YV `_U`a_TaQ]] ^Q USQ SYUQ YXRlc_h^_ Y RVbb]lb\V^^_7

3 UVZbcSYcV\m^_bcY _cbdcbcSYV UV\V^Yp ^Q `a_gVUdal Y ed^[gYY Yb[QWQVc S_b`aY6
pcYV SQW^VZiVT_ pS\V^Yp S `a_TaQ]]Ya_SQ^YY ‑ `_R_h^lf neeV[c_S5 `a_S_gYadVc
Yf RVXUd]^_V `aY]V^V^YV Y S [_^Vh^_] bhݷcV [Q\VhYc ]li\V^YV `a_TaQ]]YbcQ5 hc_ dWV
d`_]Y^Q\_bm S `aVUYb\_SYpf 1b]7 bca7 ;B27 ; nc_]d S_`a_bd ]l Vjݷ ^V aQX SVa^ݷ]bp7

;7<7:7 @a_gVUdal

@_U`a_TaQ]]l5 RdUm c_ `a_gVUdal Y\Y ed^[gYY5 _`YblSQocbp S `a_TaQ]6
]V ]VWUd Vݷ XQT_\_S[_] Y T\QS^_Z `a_TaQ]]_Z5 c_ Vbcm S dWV X^Q[_]_]
^Q] aQXUV\V _`YbQ^YZ7 5\p b_XUQ^Yp `VaS_T_ S`VhQc\V^Yp _ `aVU]VcV `aYSV6
Uݷ] _hV^m `a_bc_Z5 f_cp Y bcaQ^^lZ `aY]VaC `VaV`YiV] ^Qid bQ]do `VaSdo
`a_TaQ]]d 85<<? 1b]7 bca7 ;:@25 Sl^Vbp VUY^bcSV^^_V UVZbcSYV5 [_c_a_V S ^VZ
Vbcm5 S `a_gVUdad7 3lT\pUVcm nc_ RdUVc cQ[C
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5>47

3 nc_Z `a_TaQ]]V b^QhQ\Q _`YbQ^Q `a_gVUdaQ b Y]V^V] \1IQ5<<?5 [_c_aQp
[Q[ aQX Y UV\QVc Sbo aQR_cd5 Q T\QS^Qp `a_TaQ]]Q b_bc_Yc YX VUY^bcSV^^_T_
UVZbcSYp ‑ SlX_SQ nc_Z `a_gVUdal7 3_ SaV]p Yb`_\^V^Yp `a_TaQ]]l SlX_S
`_U`a_TaQ]]l SlT\pUYc b\VUdojY] _RaQX_]7 ;_]`mocVa XQ`_]Y^QVc;9 QU6
aVb c_T_ ]VbcQ S `Q]pcY5 TUV S `a_TaQ]]V SbcaVcY\Qbm Y^bcad[gYp SlX_SQ5 `_6
b\V hVT_ `VaVUQݷc d`aQS\V^YV SlXlSQV]_Z `_U`a_TaQ]]V5 c_ Vbcm `VaVf_UYc
[ Yb`_\^V^Yo Vݷ ]QiY^^_T_ [_UQ7 ;_TUQ `_U`a_TaQ]]Q5 _caQR_cQS5 XQSVaiQ6
Vcbp5 XQ`_]^V^^lZ `VaVU Vݷ SlX_S_] QUaVb S_XSaQcQ Yb`_\mXdVcbp5 hc_Rl
SVa^dcm d`aQS\V^YV cdUQ5 _c[dUQ `a_YX_iݷ\ SlX_S5 c_h^VV5 ^Q b\VUdojdo
`_b\V SlX_SQ Y^bcad[gYo7

3 _RjV] b\dhQV bcad[cdaQ cV[bcQ `a_gVUdal _hV^m `_f_WQ ^Q bcad[cdad
SbVZ `a_TaQ]]l gV\Y[_]C _^Q b_bc_Yc YX XQT_\_S[Q 5 bV[gYY \_[Q\m^lf
_`YbQ^YZ 1S ^QiV] n\V]V^cQa^_] `aY]VaV nc_Z bV[gYY ^Vc5 c_h^VV5 _^Q `d6
bcQp5 ^_ S b\VUdojV] WV `aY]VaV ]l dSYUY]5 [Q[ _^Q SlT\pUYc5 [_TUQ S
^VZ hc_6c_ Vbcm2 Y Q^Q\_TQ T\QS^_Zݷ hQbcY5ݷ cQ[ ^QXlSQV]_T_ cV\Q 5 [_c_6
a_V SlT\pUYc b_SVaiV^^_ cQ[ WV ‑ ^QhY^QVcbp b\_S_] 2579>5 XQ[Q^hYSQVcbp

;98Q`_]Y^Q^YV QUaVbQ S_XSaQcQ YX `_U`a_TaQ]]l `a_Ybf_UYc S cQ[ ^QXlSQV]_] Q``Q6
aQc^_] 1]QiY^^_]2 bcV[VD [ nc_]d ]l SVa^ݷ]bp S b\VUdojVZ hQbcY ^QiVZ [^YTY5 [_c_aQp
`_bSpjV^Q QafYcV[cdaV [_]`mocVaQ Y pXl[d QbbV]R\VaQ7



;?? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

b\_S_] 5>45 Q S^dcaY b_UVaWYc _`VaQc_al7 6bcm5 S`a_hV]5 Y aQX\YhYpC XQSVa6
iQVcbp cV[bc `a_gVUdal ^V c_h[_Z5 Q c_h[_Z b XQ`pc_Z5 Q XQT_\_S_[ ]_WVc
b_UVaWQcm b`Yb_[ e_a]Q\m^lf `QaQ]Vca_S 1d `a_gVUdal \1IQ5<<? nc_6
T_ b`Yb[Q ^Vc5 ^_ cQ[ RlSQVc baQS^YcV\m^_ aVU[_27

>Qi `aY]Va Y\\obcaYadVc5 hc_ cQ[_V `_U`a_TaQ]]Q5 ^_ ^V `_[QXlSQVc5
XQhV] _^Q ^dW^QC S baQS^V^YY b _aYTY^Q\_]5 b [_c_a_T_ ]l ^QhQ\Y X^Q[_]6
bcS_ b @Qb[Q\V]5 ^_SQp `a_TaQ]]Q _[QXQ\Qbm `aQ[cYhVb[Y SUS_V U\Y^^VV Y
bcQ\Q T_aQXU_ ]V^VV `_^pc^_Z5 cQ[ hc_ [QWVcbp5 RdUc_ ]l ^YhVT_ ^V SlYTaQ6
\Y5 Q ^Q_R_a_c5 `a_YTaQ\Y7 Nc_ cQ[ Y Vbcm5 ^_ \Yim `_ c_Z `aYhY^V5 hc_ ]l
Sl^Vb\Y S `a_gVUdad b\Yi[_] `a_bc_V UVZbcSYV7

3Va^ݷ]bp cV`Vam [ `a_TaQ]]V 491=?>4 YX `aVUlUdjVT_ `QaQTaQeQ
1b]7 bca7 ;>?2 Y `_`a_RdV] bUV\Qcm Vݷ R_\VV `_^pc^_Z7 8Q]VcY] U\p ^QhQ\Q5
hc_ S `a_TaQ]]V ^Vb[_\m[_ aQX SbcaVhQVcbp gY[\ U\p `VhQcY ^dW^_T_ [_\Y6
hVbcSQ `a_RV\_SD Sl^VbV] nc_ UVZbcSYV S `a_gVUdad7 3 aQX^lf b\dhQpf caV6
RdVcbp `VhQcQcm aQX^_V hYb\_ `a_RV\_S5 cQ[ hc_ ^Qid `a_gVUdad `aYUݷcbp
b^QRUYcm `QaQ]Vca_] D `QaQ]Vcal `_U`a_TaQ]] S @Qb[Q\V XQ`YblSQocbp
S [adT\lf b[_R[Qf baQXd `_b\V Y]V^Y `_U`a_TaQ]]l S SYUV b`Yb[Q5 _hV^m
`_f_WVT_ ^Q b`Yb_[ _`YbQ^YZ `VaV]V^^lf7 3 ^QiV] b\dhQV `QaQ]Vca RdUVc
SbVT_ _UY^ ‑ [_\YhVbcS_ `a_RV\_S5 [_c_a_V U_\W^_ Rlcm ^Q`VhQcQ^_7 @a_6
gVUdad ]l ^QX_Sݷ] YB9>D\@135C5 Q `QaQ]Vca ‑ 3?E>DD XQT_\_S_[ `a_gVUdal
`_\dhYcbp S_c cQ[_ZC

@B?354EB5 YB9>D\@135C13?E>DC 9>D575B2D

3b`_]^Y] cV`Vam5 hc_ U\p `VhQcY XQUQ^^_T_ [_\YhVbcSQ `a_RV\_S ^Q] `_6
^QU_RYcbp gY[\ 6?B5 Q S [ݷ^ RdUVc ^dW^Q `VaV]V^^Qp cY`Q 9>D575B S a_\Y
bhݷchY[Q gY[\Q7 @a_ ncd `VaV]V^^do ]_W^_ c_h^_ b[QXQcm5 hc_ _^Q ^Y[_T_ Y
^YhVT_ ^V [QbQVcbp XQ `aVUV\Q]Y ^QiVZ `a_gVUdal5 Y^QhV T_S_ap5 nc_ cQ[Qp
UVcQ\m aVQ\YXQgYY `a_gVUdal5 [_c_ado ^V ^dW^_ X^Qcm5 Vb\Y c_\m[_ ^V `Y6
bQcm Y ^V aVUQ[cYa_SQcm bQ]d ^Qid `a_gVUdad7 2_\miY^bcS_ bdjVbcSdojYf
pXl[_S `a_TaQ]]Ya_SQ^Yp5 S[\ohQp @Qb[Q\m5 `_XS_\poc S cQ[Yf b\dhQpf
_`YblSQcm \_[Q\m^lV `VaV]V^^lV 5 [_c_alV U_bcd`^l 1Y S__RjV SYU^l2
c_\m[_ S^dcaY _U^_Z `_U`a_TaQ]]l7 5\p nc_T_ `_U`a_TaQ]]Q Y]VVc bS_o
b_RbcSV^^do bV[gYo _`YbQ^YZ5 [_c_aQp5 [Q[ Y bV[gYp _`YbQ^YZ T\QS^_Z `a_6
TaQ]]l5 aQb`_\QTQVcbp ]VWUd XQT_\_S[_] Y b\_S_] 2579>7 GV\Y[_] ^QiQ
`a_gVUdaQ RdUVc SlT\pUVcm cQ[C
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;7<7 @_U`a_TaQ]]l ;?@

@_UhVa[^ݷ]5 hc_ Y]V^Q 9 Y 3?E>D S nc_Z `a_gVUdaV \_[Q\m^lV5 c_ Vbcm _^Y
^V _[QXlSQoc ^Y[Q[_T_ S\Yp^Yp ^Q Sbo _bcQ\m^do `a_TaQ]]dC ]l S \oR_]
]VbcV ]_WV]5 ^Q`aY]Va5 _`YblSQcm `VaV]V^^lV 1Y ^V c_\m[_ `VaV]V^^lV2 b
cQ[Y]Y WV Y]V^Q]Y5 `aYh5[ݷ S_X]_W^_5 UadTYf cY`_S5 Y ^Y [ [Q[Y] `\_fY]
`_b\VUbcSYp] nc_ ^V `aYSVUݷc7

?`YbQS `a_gVUdad5 ]l ]_WV] cV`Vam S \oR_] ]VbcV `a_TaQ]]l SlXSQcm
V5ݷ ^Q`YbQS hc_6c_ Sa_UV YB9>D\@135C1;25 Y RdUVc ^Q`VhQcQ^_ ; `a_RV\_S7
9]p `a_gVUdal5 b^QRWݷ^^_V5 Vb\Y ^dW^_5 b`Yb[_] `QaQ]Vca_S5 XQ[\oh6^ݷ
^l] S [adT\lV b[_R[Y ‑ nc_ Y Vbcm5 b_RbcSV^^_ T_S_ap5 _`VaQc_a SlX_SQ
`a_gVUdal 7

@aVWUV hV] `VaV`YblSQcm `a_TaQ]]d 491=?>45 `aY`_]^Y] XQ]VhQ^YV5
bUV\Q^^_V baQXd `_b\V Vݷ ^Q`YbQ^Yp ‑ _ c_]5 hc_ cV\Q USdf gY[\_S S nc_Z `a_6
TaQ]]V _[QXQ\Ybm b_SVaiV^^_ _UY^Q[_Sl]Y Y hc_ UV\Qcm cQ[ ^V\mXp5 ^_ b`aQ6
SYcmbp b `a_R\V]_Z ^VS_X]_W^_ RVX `_U`a_TaQ]]7 @_U`a_TaQ]]l cV`Vam S
^QiV] aQb`_apWV^YY Vbcm5 cQ[ hc_ XQ_U^_ Yb`aQSY] nc_c ^VU_bcQc_[7 3b`_]6
^Y]5 hc_ cV\Q _R_Yf gY[\_S d ^Qb `VhQcQ\Y _hVaVU^do5 𝑘6o bca_[d eYTdal
ݷdSlb_c_Z\_`ݷ 𝑛 Y UV\Q\Y nc_ cQ[C b^QhQ\Q ^Q`VhQcQcm 𝑛 + 1 − 𝑘 `a_RV\_S5
`_c_] XSݷXU_h[d5 UQ\VV5 Vb\Y 𝑘 > 15 c_ ^Q`VhQcQcm 2𝑘 − 3 `a_RV\Q Y Vjݷ _U^d
XSݷXU_h[d5 Y S [_^gV `VaVSVbcY bca_[d7 ;Q[ SYUY]5 U\p Sl`_\^V^Yp ncYf iQ6
T_S ^dW^_ X^Qcm USV SV\YhY^lC 𝑘 Y 𝑛5 Y nc_T_ U_bcQc_h^_5 hc_Rl ^Q`VhQcQcm
^dW^do bca_[d5 ^V _RaQjQp ^Y[Q[_T_ S^Y]Q^Yp ^Q `a_Ybf_UpjVV S_[adT5 S
c_] hYb\V Y ^Q c_5 S [Q[_] YX USdf gY[\_S 1c_ Vbcm ^Q [Q[_Z eQXV `VhQcY
eYTdal2 ^Qf_UYcbp bVZhQb `a_TaQ]]Q7

3l^VbV] `VhQcm _cUV\m^_Z bca_[Y ^QiVZ eYTdal S `a_gVUdad5 [_c_ado
^QX_Sݷ] YB9>DU9>5X6M91=?>4D hYb\Q 𝑘 Y 𝑛 ]l `VaVUQUY] S `a_gVUdad hV6
aVX `QaQ]Vcal7 @_b\V XQ]V^l cV\ _R_Yf gY[\_S SlX_SQ]Y nc_Z `a_gVUdal
T\QS^Qp `a_TaQ]]Q bcQ^Vc b_SbV] [_a_c[_ZD Sbp `a_TaQ]]Q gV\Y[_] RdUVc
SlT\pUVcm cQ[C
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;?A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

5>4D
GB9D5<>

5>4D

F1B
>5 ;5 8C 9>D575BD

2579>
B5@51D

GB9D51’N>D5B D85 491=?>4’’C 85978D 1@?C9D9F5 ?442C ’2D
B514<>182

E>D9< 18 G 92 1>4 18 =?4 ; F :2D
> CF 8 49F ;D
6?B ; CF : D? > 4 : 4?

YB9>DU9>5X6M91=?>41;5 >2D
6?B ; CF > 4?G>D? : 4?

YB9>DU9>5X6M91=?>41;5 >2
5>47

>Vb]_cap ^Q _RY\YV b\dWVR^lf bca_[ 1`aY _`YbQ^YY [QWU_Z `a_gVUdal ]l
caQcY] ]Y^Y]d] caY \Yi^YV bca_[Y ‑ ^Q XQT_\_S_[5 ^Q b\_S_ 2579> Y ^Q
b\_S_ 5>42 Y `dbclf bca_[5 [_c_alV ]l U\p ^QT\pU^_bcY SbcQS\pV] ]VWUd
`_U`a_TaQ]]Q]Y5 ^_SlZ SQaYQ^c `a_TaQ]]l Sbݷ WV `_\dhY\bp ^Q hVclaV
bca_[Y [_a_hV `aVUlUdjVT_5 Vb\Y WV ]l baQS^Y] U\Y^d Yf cV[bc_S S RQZ6
cQf5 _[QWVcbp5 hc_ ]l bn[_^_]Y\Y `_hcY hVcSVacm _Rkݷ]Q7 3`a_hV]5 bc_\m
b[a_]^Qp n[_^_]Yp _Rdb\_S\V^Q \Yim `aY]YcYS^_bcmo aViQV]_Z XQUQhYD S
R_\VV b\_W^lf b\dhQpf n[_^_]Yp XQ bhݷc Yb`_\mX_SQ^Yp `_U`a_TaQ]] ]_WVc
U_bcYTQcm UVbpc[_S5 b_cV^5 clbph aQX5 cQ[ hc_ b_XUQ^YV bVamݷX^lf `a_TaQ]]
RVX Yf aQXRYV^Yp ^Q `_U`a_TaQ]]l _[QXlSQVcbp `a_bc_ ^V]lb\Y]_7

@aVWUV hV] USYTQcmbp UQ\miV5 _c]VcY] _UY^ cVf^YhVb[YZ ]_]V^c7 ;Q[
Y `aY _`YbQ^YY _Rlh^lf `VaV]V^^lf5 S _`YbQ^YY `QaQ]Vca_S `_U`a_TaQ]6
]l ]_W^_ `QaQ]Vcal _U^_T_ cY`Q `VaVhYb\Ycm hVaVX XQ`pcdo5 d[QXQS U\p
^Yf cY` _UY^ aQXD Y]V^^_ cQ[ ]l `_bcd`Y\Y `aY _`YbQ^YY `a_gVUdal
YB9>DU9>5X6M91=?>47 6b\Y WV ^Q] ^dW^l `QaQ]Vcal aQX\Yh^lf cY`_S5 c_
cY` d[QXlSQVcbp U\p ^Yf aQXUV\m^_5 Q ]VWUd _`YbQ^Yp]Y `QaQ]Vca_S aQX6
^lf cY`_S bcQSYcbp c_h[Q b XQ`pc_Z7 >Q`aY]Va5 Vb\Y ]l XQf_cY] db_SVaiV^6
bcS_SQcm `a_gVUdad YB9>D\@135C cQ[5 hc_Rl _^Q ]_T\Q `VhQcQcm ^V c_\m[_
`a_RV\l5 ^_ Y \oRlV UadTYV bY]S_\l5 ]l ]_WV] ^dW^lZ bY]S_\ `VaVUQcm
hVaVX `QaQ]VcaC
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;7<7 @_U`a_TaQ]]l ;?B

8UVbm `QaQ]Vcal 38 Y 3?E>D Y]Voc aQX^lV cY`l5 cQ[ hc_ S XQT_\_S[V ]VWUd
Yf _`YbQ^Yp]Y `_pSY\Qbm c_h[Q b XQ`pc_Z7

9^_TUQ SbcaVhQocbp `a_gVUdal5 ^V caVRdojYV `QaQ]Vca_SD `aY]Va_] cQ6
[_Z `a_gVUdal ]_WVc b\dWYcm \1IQ5<<?5 [_c_ado ]l _`YbQ\Y S bQ]_] ^Q6
hQ\V nc_T_ `QaQTaQeQ7 PXl[ @Qb[Q\m `_XS_\pVc S cQ[Yf b\dhQpf ^V `YbQcm
b`Yb_[ `QaQ]Vca_S ^Y S _`YbQ^YY `a_gVUdal5 ^Y `aY Vݷ SlX_SV ‑ `QaQ]Vcal
YbhVXQoc S]VbcV b [adT\l]Y b[_R[Q]Y5 S [_c_alV Yf b`Yb_[ U_\WV^ Rlcm
XQ[\ohV^7 8QRVTQp S`VaݷU5 _c]VcY]5 hc_ nc_ SVa^_ Y U\p ed^[gYZ c_WV7

B`Yb_[ `QaQ]Vca_S5 d[QXlSQV]lZ `aY _`YbQ^YY `_U`a_TaQ]]l5 ‑ c_c5 hc_
b_bc_Yc YX Y]ݷ^ `VaV]V^^lf Y Yf cY`_S ‑ hQbc_ ^QXlSQoc b`Yb[_] e_a6
]Q\m^lf `QaQ]Vca_S 5 Q b`Yb_[ X^QhV^YZ 1c_h^VV5 S _RjV] b\dhQV ‑ Sl6
aQWV^YZ5 SlhYb\V^YV [_c_alf UQݷc Yb[_]lV X^QhV^Yp25 d[QXlSQV]lZ `aY
SlX_SV `_U`a_TaQ]]l ‑ b`Yb[_] eQ[cYhVb[Yf `QaQ]Vca_S 7 =l ncY
cVa]Y^l ^V `aY]V^pV]5 ^_ `_]^Ycm _R Yf bdjVbcS_SQ^YY `_\VX^_7

;7<7;7 Ed^[gYY

;a_]V `a_gVUda5 @Qb[Q\m `aVUdb]QcaYSQVc cQ[WV UadT_Z SYU `_U`a_6
TaQ]] ‑ cQ[ ^QXlSQV]lV ed^[gYY 7 >Q `VaSlZ SXT\pU ed^[gYY _hV^m `_f_6
WY ^Q `a_gVUdalC _^Y c_WV b_bc_pc YX XQT_\_S[Q5 bV[gYY _`YbQ^YZ Y _b^_S^_Z
hQbcY5 c_h^_ cQ[ WV S ^Yf ]_W^_ _`YblSQcm \_[Q\m^lV `VaV]V^^lV Y c7 U7D
^_5 S _c\YhYV _c `a_gVUda5 ed^[gYY `aVU^QX^QhV^l U\p SlhYb\V^Yp
X^QhV^Yp Y SlXlSQocbp YX QaYe]VcYhVb[Yf SlaQWV^YZ7 Ed^[gYp
S_XSaQjQVc d`aQS\V^YV SlXlSQojV]d eaQT]V^cd `a_TaQ]]l ^V `a_bc_ cQ[5
Q b__RjQp SlhYb\V^^_V X^QhV^YVD T_S_apc5 hc_ ed^[gYp S_XSaQjQVc X^Q6
hV^YV 7

AQbb]_caY] `a_bcVZiYZ `aY]Va ‑ ed^[gYo5 [_c_aQp S_XS_UYc hYb\_ b
`\QSQojVZ c_h[_Z S [dRC

6E>3D9?> LE251HC B51<2C B51<D
2579>

LE25 CF H 3 H 3 H
5>4D

;Q[ SYUY]5 XQT_\_S_[ ed^[gYY ^QhY^QVcbp b [\ohVS_T_ b\_SQ 6E>3D9?>5
UQ\miV5 [Q[ Y U\p `a_gVUdal5 XQ`YblSQVcbp Y]p Y b`Yb_[ `QaQ]Vca_SD `_6
b\V ^VT_ U\p ed^[gYY ^dW^_ 1hVaVX US_Vc_hYV2 d[QXQcm cY` S_XSaQjQV]_T_
X^QhV^Yp5 c_ Vbcm5 b_RbcSV^^_ T_S_ap5 cY` c_T_ X^QhV^Yp5 U\p SlhYb\V^Yp [_6
c_a_T_ `aVU^QX^QhV^Q ^QiQ ed^[gYp7 3 UQ^^_] b\dhQV ed^[gYp SlhYb\pVc
hYb\_ cY`Q B51<7 ;Q[ Y `a_gVUdaQ5 ed^[gYp ]_WVc b_UVaWQcm 1^_ ]_WVc5
[Q[ ^QiQ LE255 Y ^V b_UVaWQcm2 bV[gYo \_[Q\m^lf _`YbQ^YZ5 Q Vݷ _b^_S^Qp
hQbcm 1cV\_ ed^[gYY2 XQ`YblSQVcbp ]VWUd b\_SQ]Y 2579> Y 5>45 `_b\V hVT_
bcQSYcbp c_h[Q b XQ`pc_Z7

;Q[ ]l `_]^Y]5 SlX_S `a_gVUdal `aVUbcQS\pVc b_R_Z _cUV\m^lZ _`VaQ6
c_a b`VgYQ\m^_T_ SYUQ7 B ed^[gYp]Y UV\_ _Rbc_Yc Y^QhV7 3lXlSQoc Yf c_h^_



;@9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

cQ[ WV5 [Q[ Y `a_gVUdal ‑ ^Q`YbQS Y]p5 Q `_b\V ^VT_5 Vb\Y ^dW^_5 b`Yb_[ X^Q6
hV^YZ `QaQ]Vca_S S b[_R[QfD ^_5 S _c\YhYV _c `a_gVUda5 nc_ dWV ^Y[Q[_Z ^V
_`VaQc_a7 3lX_S ed^[gYY `aVUbcQS\pVc b_R_Z SlaQWV^YV5 Y]VojVV
cY`5 b_S`QUQojYZ b d[QXQ^^l] U\p ed^[gYY cY`_] S_XSaQjQV]_6
T_ X^QhV^Yp7 CQ[5 ݷLE251;7@2ݷ Vbcm SlaQWV^YV cY`Q B51<7 6bcVbcSV^^_5 nc_
SlaQWV^YV5 [Q[ Y \oR_V UadT_V5 ]_WVc Sf_UYcm S b_bcQS SlaQWV^YZ R_\VV
b\_W^lfD ^Q`aY]Va5 S `a_TaQ]]V ]_WVc SbcaVcYcmbp hc_6c_ Sa_UV

1 CF LE25124<7>2 6 :@7:D

TUV 1 Y 2 ‑ `VaV]V^^lV cY`Q B51<D S f_UV SlhYb\V^Yp SlaQWV^Yp S `aQ6
S_Z hQbcY `aYbSQYSQ^Yp d`aQS\V^YV RdUVc SaV]V^^_ _cUQ^_ ed^[gYY LE255
`aYhݷ] `QaQ]Vca5 [_c_alZ S ^VZ ^QXlSQVcbp H5 `_\dhYc X^QhV^YV] aVXd\mcQc
SlhYb\V^Yp 24<7>D [_TUQ ed^[gYp XQSVaiYc bS_o aQR_cd5 SlhYb\V^^_V Vo
hYb\_ RdUVc Yb`_\mX_SQ^_ S a_\Y d]V^miQV]_T_ `aY Sl`_\^V^YY SlhYcQ^Yp5
Q aVXd\mcQc SlhYcQ^Yp _[QWVcbp XQ^Vbݷ^ S `VaV]V^^do 17

;_^Vh^_5 ed^[gYo ]_W^_ SlXSQcm Y `a_jV5 ^Q`aY]Va5 cQ[C

1 CF LE25122D

Y\Y UQWV cQ[C

1 CF LE25112D

=_W^_5 S `aY^gY`V5 Y S_c cQ[C

1 CF LE251:92D

^_ S cQ[_Z bYcdQgYY \dhiV RdUVc `a_bc_ ^Q`YbQcm hYb\_ :9995 hc_Rl ^V caQ6
cYcm SaV]p ^Q VT_ SlhYb\V^YV `aY [QWU_] Sl`_\^V^YY nc_T_ _`VaQc_aQ7

OB55 Y1C31<5 [Q[ Y VT_ SU_f^_SYcV\m ]EB2? Y1C31<5 `_XS_\pVc SlXSQcm ed^[gYo c_h^_
cQ[ WV5 [Q[ Y `a_gVUdad ‑ _cUV\m^l] _`VaQc_a_]5 `a_YT^_aYa_SQS S_XSaQjQV]_V Vo
X^QhV^YV7 =l cQ[ UV\Qcm ^V RdUV]D R_\miV c_T_5 [aQZ^V ^V aV[_]V^UdV] cQ[ UV\Qcm Y
SQ]7

;Q[ Y `a_gVUdaQ5 ed^[gYp pS\pVcbp `_U`a_TaQ]]_Z5 c_ Vbcm `aVUbcQS\pVc
b_R_Z _R_b_R\V^^lZ eaQT]V^c [_UQ5 [_c_a_]d `aY SlX_SV SaV]V^^_ `VaVUQ6
cbpݷ d`aQS\V^YV7 8Q[_^hYS aQR_cd5 ed^[gYp S_XSaQjQVc d`aQS\V^YV5 [Q[ Y
`a_gVUdaQ5 Q `aY^gY`YQ\m^_V _c\YhYV cdc c_\m[_ _U^_C `aVWUV hV] SVa^dcm
d`aQS\V^YV c_]d5 [c_ Vݷ SlXSQ\5 ed^[gYp _RpXQ^Q XQeY[bYa_SQcm X^QhV^YV5
aQUY SlhYb\V^Yp [_c_a_T_ Vݷ SlXlSQ\Y7 Nc_ X^QhV^YV ed^[gYp ݷcݷcUQ_ݷ Sl6
XlSQojV]d S]VbcV b S_XSaQjQV]l] d`aQS\V^YV]5 `_nc_]d `a_TaQ]]Ybcl T_6
S_apc5 hc_ ed^[gYp S_XSaQjQVc X^QhV^YV5 Q bQ]_ nc_ X^QhV^YV ^QXlSQVcbp
S_XSaQjQV]l] 7

;Q[ ]l SYUV\Y S `aY]VaV5 S_XSaQjQV]_V X^QhV^YV XQUQݷcbp S [_UV ed^[6
gYY _`VaQc_a_] `aYbSQYSQ^Yp b`VgYQ\m^_T_ SYUQ5 d [_c_a_T_ S \VS_Z hQbcY
S]Vbc_ Y]V^Y `VaV]V^^_Z XQ`YbQ^_ Y]p bQ]_Z ed^[gYY7 >QiQ ed^[gYp LE25



;7<7 @_U`a_TaQ]]l ;@:

YX _U^_T_ nc_T_ _`VaQc_aQ Y b_bc_Yc5 ^_ RlSQoc b\dhQY R_\VV b\_W^lV7 >Q6
`aY]Va5 f_a_i_ YXSVbc^Q `_b\VU_SQcV\m^_bcm hYbV\ EYR_^QhhY5 S [_c_a_Z
`VaSlV USQ n\V]V^cQ aQS^l VUY^YgQ]5 Q [QWUlZ `_b\VUdojYZ aQSV^ bd]]V
USdf `aVUlUdjYfC 1, 1, 2, 3, 5, 8, 13, 21, 34, . . . Ed^[gYp5 SlhYb\pojQp hYb\_
EYR_^QhhY `_ VT_ ^_]Vad5 ]_T\Q Rl SlT\pUVcm5 ^Q`aY]Va5 cQ[ 1dhYclSQp
RlbcalZ a_bc ncYf hYbV\5 ]l RdUV] Yb`_\mX_SQcm U\p Yf ^d]VaQgYY hYb6
\Q cY`Q 9>D575B5 Q U\p aQR_cl b bQ]Y]Y hYb\Q]Y EYR_^QhhY ‑ hYb\Q cY`Q
<?>79>D2C
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5>4
5>4D

8UVbm RdUdc d]Vbc^l ^V[_c_alV `_pb^V^Yp7 ?b^_S^_Z Q\T_aYc]5 aVQ\YX_SQ^6
^lZ S ^QiVZ ed^[gYY5 UVZbcSdVc `aY db\_SYY5 hc_ ^_]Va5 `VaVUQ^^lZ S ed^[6
gYo hVaVX `QaQ]Vca >5 ^V ]V^miV VUY^Ygl7 >Q [QWU_] iQTV S `VaV]V^^lf @5
A Y B faQ^pcbp USQ `aVUlUdjYf hYb\Q EYR_^QhhY Y cV[djVV7 @VaVU ^QhQ\_]
aQR_cl S A XQ^_bYcbp 95 Q S B ‑ hYb\_ :5 hc_ b__cSVcbcSdVc hYb\Q] EYR_^QhhY
b ^_]VaQ]Y 9 Y :7 B\VUdVc _RaQcYcm S^Y]Q^YV5 hc_ S `VaV]V^^_Z B cV`Vam ^Q6
f_UYcbp cV[djVV hYb\_ EYR_^QhhY5 Q ^_]Va cV[djVT_ hYb\Q bhYcQVcbp `Va6
Sl]7 AQb`_\_WV^^lZ S `_b\VUdojYf bca_[Qf gY[\ ݷbUSYTQVcݷ `VaV]V^^lV
@5 A Y B ^Q _U^d `_XYgYo SU_\m `_b\VU_SQcV\m^_bcY5 U\p nc_T_ S @ XQ^_bYcbp
c_5 hc_ Rl\_ S A 1`aVU`_b\VU^VV hYb\_ bcQ^_SYcbp `aVU6`aVU`_b\VU^Y]25 S
A XQ^_bYcbp c_5 hc_ Rl\_ S B 1`_b\VU^VV hYb\_ bcQ^_SYcbp `aVU`_b\VU^Y]25
Q S B XQ^_bYcbp bd]]Q @ Y A5 c7 V7 `a_Ybf_UYc SlhYb\V^YV _hVaVU^_T_ hYb\Q
EYR_^QhhY7 9^QhV T_S_ap5 [QWUQp YcVaQgYp gY[\Q dSV\YhYSQVc ^_]Va cV6
[djVT_ hYb\Q ^Q VUY^Ygd5 Q bQ]_ cV[djVV hYb\_ [QWUlZ aQX _[QXlSQVcbp S
`VaV]V^^_Z B7 GY[\ Sl`_\^pVcbp bc_\m[_ aQX5 b[_\m[_ ^dW^_5 hc_Rl ^_]Va
cV[djVT_ hYb\Q baQS^p\bp b_ X^QhV^YV] `QaQ]VcaQ >C Vb\Y > aQS^_ VUY^YgV5



;@; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

gY[\ ^V Sl`_\^pVcbp S__RjV5 Vb\Y US_Z[V ‑ gY[\ _caQRQclSQVc _U^d YcVaQ6
gYo5 Y c7 U7 @_\dhV^^_V S Yc_TV hYb\_ B S_XSaQjQVcbp S [QhVbcSV Yc_T_S_T_
X^QhV^Yp ed^[gYY7

<VT[_ SYUVcm5 hc_ Sbݷ nc_ ]_WVc aQR_cQcm \Yim U\p X^QhV^YZ `QaQ]Vc6
aQ 1^_]VaQ hYb\Q2 _c VUY^Ygl Y R_\VV5 `_nc_]d b\dhQZ > F 9 ^Q] `aYi\_bm
aQbb]_caVcm _cUV\m^_D Y]V^^_ U\p nc_T_ `aVUdb]_caV^ _`VaQc_a 967 Nc_ `_X6
S_\pVc ^QiV]d `aY]Vad `a_Y\\obcaYa_SQcm Vjݷ _UY^ SQW^lZ ]_]V^cC S cV6
\V ed^[gYY ]_WVc Rlcm R_\miV _U^_T_ _`VaQc_aQ `aYbSQYSQ^Yp5 XQUQojVT_
X^QhV^YV5 [_c_a_V ed^[gYp SVa^ݷc5 ^_ `aY [QWU_] SlX_SV ^QiVZ ed^[gYY
baQR_cQcm U_\WV^ _UY^ Y c_\m[_ _UY^ cQ[_Z _`VaQc_a5 c7 V7 ^V\mXp d[QXQcm
[Q[_V6c_ S_XSaQjQV]_V X^QhV^YV5 Q `_c_] ݷVaVUd]Qcm`ݷ Y d[QXQcm UadT_V7

;7<7<7 <_TYhVb[YV ed^[gYY Y db\_S^lV SlaQWV^Yp

Ed^[gYY S pXl[V @Qb[Q\m ]_Tdc S_XSaQjQcm X^QhV^Yp `aQ[cYhVb[Y \o6
Rlf;: cY`_S5 S hYb\_ [_c_alf5 hc_ S`_\^V VbcVbcSV^^_5 Sf_UYc cY` 2??<51>
1b]7 7B27;7;ݷ Pb^_5 hc_ SlX_S cQ[_Z ed^[gYY RdUVc `aVUbcQS\pcm b_R_Z \_6
TYhVb[_V SlaQWV^YV D `aY nc_] _c S^Y]Q^Yp ]^_TYf ^_SYh[_S db[_\mXQVc
SQW^VZiQp S_X]_W^_bcmC SlX_S ed^[gYY5 S_XSaQjQojVZ 2??<51>5 ]_WVc
bQ] `_ bVRV b\dWYcm db\_SYV] S _`VaQc_aQf SVcS\V^Yp Y gY[\_S7 Nc_5 S
hQbc^_bcY5 `_XS_\pVc ^V XQTa_]_WUQcm cV[bc b\_W^l]Y 1S _b_RV^^_bcY ]^_6
T_bca_h^l]Y2 db\_SYp]Y5 Sl^_bp Yf S _cUV\m^lV ed^[gYY7

>Q`aY]Va5 Vb\Y ^Q] `_caVRdVcbp `a_SVaYcm5 [Q[ S `aY]VaV ^Q bca7 ;=>5
b_UVaWYc \Y ^V[Qp `VaV]V^^Qp 3 1Y]VojQp cY` 381B2 \QcY^b[do Rd[Sd5 XQ6
T_\_S_[ _`VaQc_aQ 1^Q`aY]Va5 9625 Yb`_\mXdojVT_ cQ[_V db\_SYV5 _[QWVcbp
U_S_\m^_ Ta_]_XU[Y]C

96 113 GF ’J’2 1>4 13 EF ’c’22 ?B 113 GF ’1’2 1>4 13 EF ’J’22 D85>

Nc_ [Q[ aQX c_c b\dhQZ5 [_TUQ ^dW^_ ^V `_\V^Ycmbp Y ^Q`YbQcm \_TYhVb[do
ed^[gYo5 ^QXSQS V5ݷ ^Q`aY]Va5 RCU1D9>U5DD5BC

6E>3D9?> RCU1D9>U5DD5B138C 381B2C 2??<51>D
2579>

RCU1D9>U5DD5B CF
1138 GF ’J’2 1>4 138 EF ’c’22 ?B
1138 GF ’1’2 1>4 138 EF ’J’22

5>4D

>Qi 96 cV`Vam bcQ^Vc ^Q]^_T_ \Q[_^Yh^VV Y5 [Q[ ^Y bcaQ^^_5 `_^pc^VVC

96 RCU1D9>U5DD5B132 D85>

;:6UY^bcSV^^_V Yb[\ohV^YV ‑ bV]VZbcS_ cQ[ ^QXlSQV]lf eQZ\_Slf cY`_S `VaV]V^^lf5
[_c_alV ^V\mXp ^Y `VaVUQSQcm S `_U`a_TaQ]]l `_ X^QhV^Yo5 ^Y S_XSaQjQcm YX ed^[gYZ5
^Y UQWV `a_bc_ `aYbSQYSQcm7 NcY `VaV]V^^lV ]l aQbb]_caY] S T\QSV ;7B5 `_bSpjݷ^^_Z
aQR_cV b eQZ\Q]Y7



;7<7 @_U`a_TaQ]]l ;@<

;a_]V c_T_5 _U^QWUl ^Q`YbQ^^_Z ed^[gYVZ ]l b]_WV]5 Vb\Y `_caVRdVcbp5
S_b`_\mX_SQcmbp S UadTYf ]VbcQf `a_TaQ]]l7 >Q Sbp[YZ b\dhQZ ^Q`_]^Y]5
hc_5 Vb\Y Sl XQ]VcYcV XQ b_R_Z WV\Q^YV ^Q`YbQcm hc_6c_ Sa_UV

96 RCU1D9>U5DD5B132 F DBE5 D85>

‑ c_ nc_ `_S_U `VaVhYcQcm aQbbdWUV^YV ^Q bca7 ;=> Y XQbcQSYcm bVRp5 ^Q[_^Vg5
YXRQSYcmbp _c SaVU^_Z `aYSlh[Y baQS^YSQcm \_TYhVb[YV X^QhV^Yp b [_^bcQ^6
cQ]Y5 S _b_RV^^_bcY b [_^bcQ^c_Z DBE57

;7<7=7 @QaQ]Vcal6`VaV]V^^lV

@QaQ]Vcal5 [_c_alV ]l `aY]V^p\Y S ^QiYf `_U`a_TaQ]]Qf U_ bYf `_a5
Y^_TUQ ^QXlSQoc `QaQ]VcaQ]Y6X^QhV^Yp]Y 7 9]p cQ[_T_ `QaQ]VcaQ5 UQ^6
^_V V]d S XQT_\_S[V `_U`a_TaQ]]l5 `aVUbcQS\pVc b_R_Z eQ[cYhVb[Y \_[Q\m6
^do `VaV]V^^do5 S [_c_ado `aY SlX_SV `_U`a_TaQ]]l XQ^_bYcbp X^QhV^YV5
d[QXQ^^_V S SlX_SV 1_cboUQ ^QXSQ^YV 27ݷQaQ]Vca6X^QhV^YV`ݷ >Q`aY]Va5 `dbcm
d ^Qb Vbcm `a_gVUdaQ @ b `QaQ]Vca_] HC

@B?354EB5 @1HC 9>D575B2D
2579>

K 777 M
5>4D

=l ]_WV] SlXSQcm V5ݷ d[QXQS S c_h[V SlX_SQ S [QhVbcSV X^QhV^Yp `QaQ]VcaQ
`a_YXS_\m^_V SlaQWV^YV5 \Yim Rl _^_ UQ\_ S aVXd\mcQcV gV\_V hYb\_ 1\oR_T_
gV\_hYb\V^^_T_ cY`Q25 ^Q`aY]VaC

1 CF :>D
@1;31 4 @2D

@aY cQ[_] SlX_SV b^QhQ\Q RdUVc SlhYb\V^_ X^QhV^YV SlaQWV^Yp ;31 4 @D
`_\dhV^^_V hYb\_ <@ RdUVc XQ^VbV^_ S \_[Q\m^do `VaV]V^^do 1`QaQ]Vca2 H
`a_gVUdal @5 `_b\V hVT_ RdUVc Sl`_\^V^_ cV\_ `a_gVUdal7 ?hVSYU^_5 hc_
YX^dcaY `a_gVUdal ]l ^Y[Q[ ^V ]_WV] `_S\Ypcm ^Q X^QhV^YV SlaQWV^Yp
;31 4 @ Y cV] R_\VV ^Q X^QhV^YV `VaV]V^^_Z 15 _ [_c_a_Z ]l S__RjV ^YhVT_
^V X^QV]5 ^Qf_Upbm S^dcaY `a_gVUdal7 =l ]_WV]5 S `aY^gY`V5 `aYbSQYSQcm
^_SlV X^QhV^Yp `VaV]V^^_Z H 1f_cp ^V[_c_alV `a_TaQ]]Ybcl bhYcQoc nc_
`\_fY] bcY\V]25 ^_ `_ _[_^hQ^YY Sl`_\^V^Yp `a_gVUdal H `a_bc_ YbhVX^Vc
S]VbcV b_ SbVZ Y^e_a]QgYVZ5 [_c_ado ]l S ^Vݷ XQ`YbQ\Y7

>V[_c_ado `dcQ^Ygd d ^QhY^QojYf SlXlSQVc c_c eQ[c5 hc_ S [QhVbcSV
X^QhV^Yp `QaQ]VcaQ ]_W^_ 1c_ Vbcm ^Y[c_ ^V ]ViQVc2 d[QXQcm Y]p `VaV]V^6
^_Z b__cSVcbcSdojVT_ cY`QC

1 CF :>D
@112D



;@= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

Nc_c b\dhQZ ^YhV] ^V _c\YhQVcbp _c `aVUlUdjVT_C _RaQjV^YV [ `VaV]V^^_Z 1
Vbcm ^V R_\VV hV] hQbc^lZ b\dhQZ SlaQWV^Yp5 aVXd\mcQc_] SlhYb\V^Yp nc_T_
SlaQWV^Yp bcQ^_SYcbp hYb\_ :>5 _^_ XQ^_bYcbp S \_[Q\m^do `VaV]V^^do H5
`_b\V hVT_ Sl`_\^pVcbp cV\_ `a_gVUdal7 =_W^_ b[QXQcm5 hc_ `VaV]V^^Qp H
bcQ\Q [_`YVZ 15 ^_ b_ bS_Y] _aYTY^Q\_] ncQ [_`Yp ^Y[Q[ ^V bSpXQ^QD UVZbcSYp
^QU [_`YVZ ^Y[Q[ ^V _caQWQocbp ^Q _aYTY^Q\V5 c_ Vbcm ]l5 [Q[ Y S `aVUl6
UdjV] b\dhQV5 ^Y[Q[ ^V ]_WV] YX^dcaY `a_gVUdal `_S\Ypcm ^Q X^QhV^YV
`VaV]V^^_Z 17

=VWUd cV] S ^V[_c_alf b\dhQpf dU_R^_ Y]Vcm S_X]_W^_bcm Y]V^^_ hc_
YX^dcaY `_U`a_TaQ]]l YX]V^Ycm X^QhV^YV 1X^QhV^Yp2 _U^_Z Y\Y ^Vb[_\m6
[Yf `VaV]V^^lf5 ^Qf_UpjYfbp S c_h[V SlX_SQ7 >Q`aY]Va5 nc_ ]_WVc `_caV6
R_SQcmbp5 Vb\Y ^QiQ `_U`a_TaQ]]Q SlhYb\pVc R_\miV _U^_T_ X^QhV^Yp5 Y SbV
ncY X^QhV^Yp ^dW^l SlXlSQojV]d7 5\p `VaVUQhY YX `_U`a_TaQ]]l [ SlXl6
SQojV]d _U^_T_ X^QhV^Yp ]l ]_WV] _`YbQcm ed^[gYo5 [Q[5 ^Q`aY]Va5 ]l
nc_ bUV\Q\Y U\p S_XSVUV^Yp S [dRD ^_ hc_ UV\Qcm5 Vb\Y ^Q] XQf_hVcbp ^Q`Y6
bQcm `_U`a_TaQ]]d5 [_c_aQp U\p XQUQ^^_T_ hYb\Q SlhYb\pVc baQXd VT_ [SQU6
aQc5 [dR5 hVcSݷacdo Y `pcdo bcV`V^mH 5\p nc_T_ `a_bc_T_ `aY]VaQ ]_W^_
d[QXQcm ݷR_S_V_\ݷ aViV^YV `a_R\V]lC ^Q`YbQcm ^V _U^d ed^[gYo5 Q hVclaVD
^_ Vb\Y ]l Yf SbV `_b\VU_SQcV\m^_ SlX_SV]5 S Yc_TV RdUVc Sl`_\^V^_ UV6
bpcm d]^_WV^YZ5 c_TUQ [Q[ U\p aViV^Yp XQUQhY Yf U_bcQc_h^_ bUV\Qcm SbVT_
hVclaV7 3 R_\VV b\_W^lf b\dhQpf ݷ_R_S_T_\ݷ aViV^Yp `a_R\V]l ]_WVc ^V
_[QXQcmbp7

>Q `_]_jm XUVbm `aYf_Upc `QaQ]Vcal6`VaV]V^^lV 5 [_c_alV _c\YhQ6
ocbp _c `QaQ]Vca_S6X^QhV^YZ cV]5 hc_ S `_U`a_TaQ]]d `VaVUQݷcbp S nc_]
b\dhQV ^V X^QhV^YV5 Q `VaV]V^^Qp [Q[ cQ[_SQp7 9]p `QaQ]VcaQ ^Q SaV]p Sl6
`_\^V^Yp `_U`a_TaQ]]l bcQ^_SYcbp bY^_^Y]_] `VaV]V^^_Z5 [_c_aQp Rl\Q
d[QXQ^Q S [QhVbcSV `QaQ]VcaQ S c_h[V SlX_SQ5 Y Sb5ݷ hc_ S^dcaY `_U`a_TaQ]6
]l UV\QVcbp b Y]V^V] `QaQ]VcaQ5 ^Q bQ]_] UV\V `a_Ybf_UYc b nc_Z `VaV]V^6
^_Z7

3 XQT_\_S[V `_U`a_TaQ]]l `VaVU _`YbQ^Yp]Y `QaQ]Vca_S6`VaV]V^^lf
bcQSYcbp b\_S_ F1B5 [_c_a_V UVZbcSdVc U_ c_h[Y b XQ`pc_Z Y\Y XQ[alSQojVZ
b[_R[YD ^Q`aY]Va5 U\p `a_gVUdal b XQT_\_S[_]

@B?354EB5 @1F1B H5 IC 9>D575BD JC 9>D575BD F1B ;C B51<2D

`QaQ]Vcal H5 I Y ; RdUdc `QaQ]VcaQ]Y6`VaV]V^^l]Y5 Q J ‑ `QaQ]Vca_]6X^Q6
hV^YV]7

8QUQhd b S_XSVUV^YV] S hVclaV bcV`V^Y ]_W^_ b Yb`_\mX_SQ^YV]
`QaQ]Vca_S6`VaV]V^^lf aViYcm b\VUdojY] _RaQX_]C

@B?354EB5 @?G5BC1HC B51<D F1B AE145 3E255 6?EBD85 696D8C B51<2D
2579>

AE14 CF H 3 HD
3E25 CF AE14 3 HD
6?EBD8 CF 3E25 3 HD
696D8 CF 6?EBD8 3 H



;7<7 @_U`a_TaQ]]l ;@>

5>4D

@a_gVUdaQ @?G5BC Y]VVc `pcm `QaQ]Vca_SD `aY Vݷ SlX_SV S [QhVbcSV `VaS_T_
`QaQ]VcaQ ]_W^_ d[QXQcm `a_YXS_\m^_V SlaQWV^YV cY`Q B51<;;5 Q S_c _bcQ\m6
^lV hVclaV `QaQ]VcaQ caVRdoc d[QXQ^Yp `VaV]V^^_Z5 `aYc_] `VaV]V^^_Z
cY`Q B51< Y ^Y[Q[_T_ Y^_T_7 Nc_ _TaQ^YhV^YV S`_\^V `_^pc^_C S^dcaY `a_gV6
Udal @?G5BC YUV^cYeY[Qc_al AE145 3E255 6?EBD8 Y 696D8 RdUdc bY^_^Y]Q]Y
c_T_5 hc_ ]l d[QWV] S c_h[V SlX_SQ b__cSVcbcSdojY]Y `QaQ]VcaQ]Y5 Q aQ6
R_cQ b ^Y]Y S^dcaY `a_gVUdal SVUݷcbp [Q[ b `VaV]V^^l]Y cY`Q B51<D Vb\Y
`_`lcQcmbp S cQ[_] [QhVbcSV Yb`_\mX_SQcm `VaV]V^^do \oR_T_ UadT_T_ cY`Q
1c_ Vbcm Yb`_\mXdojdo UadT_V ]QiY^^_V `aVUbcQS\V^YV U\p faQ^V^Yp X^Q6
hV^Yp25 ^Q Slf_UV ]l `_\dhY] `_\^lZ fQ_b5 `_nc_]d [_]`Y\pc_a @Qb[Q\p
cQ[Yf SVjVZ ^V U_`db[QVc7

@aQSY\m^lZ SlX_S cQ[_Z `_U`a_TaQ]]l ]_T Rl SlT\pUVcm cQ[C

F1B
@5 A5 B5 DC B51<D

2579>
K 777 M

@?G5BC1:@7>5 @5 A5 B5 D2D

3 aVXd\mcQcV aQR_cl cQ[_T_ SlX_SQ S `VaV]V^^lV @5 A5 B Y D RdUdc XQ^VbV^l
Sc_aQp5 caVcmp5 hVcSݷacQp Y `pcQp bcV`V^Y hYb\Q :@7>7

>QhY^QojYf hQbc_ bRYSQVc b c_\[d b\_S_ DݷVaV]V^^Qp`ݷ `aY `_SVaf^_bc6
^_] S_b`aYpcYY `a_Ybf_UpjVT_ ]_WVc S_X^Y[^dcm _jdjV^YV5 hc_ ^Q ]Vbc_
`QaQ]VcaQ6`VaV]V^^_Z `aY SlX_SV ]_W^_ `_bcQSYcm c_\m[_ YUV^cYeY[Qc_a5
Y]V^dojYZ `VaV]V^^do7 >_ S UVZbcSYcV\m^_bcY nc_ b_SbV] ^V cQ[D S @Qb[Q\V
UQ\V[_ ^V SbV `VaV]V^^lV Y]Voc Y]V^Q6YUV^cYeY[Qc_al5 RlSQoc `VaV]V^6
^lV5 Sf_UpjYV b_bcQS^_Z hQbcmo S UadTYV `VaV]V^^lV5 RlSQoc `VaV]V^^lV
S__RjV RVX Y]V^Y7 @_[Q ]l b ^Y]Y ^V SbcaVhQ\Ybm5 ^_ _RpXQcV\m^_ SbcaVcY]6
bp7

@VaVUQhQ Y^e_a]QgYY YX `_U`a_TaQ]]l ݷQadWd^ݷ ‑ ^V VUY^bcSV^^_V
`aY]V^V^YV U\p `QaQ]Vca_S6`VaV]V^^lf7 >Q`aY]Va5 `_XWV ]l RdUV] aQb6
b]QcaYSQcm `VaV]V^^lV5 Y]VojYV U_bcQc_h^_ R_\miYV aQX]ValD [_`Ya_SQ6
^YV cQ[_Z `VaV]V^^_Z RdUVc `a_Ybf_UYcm b\Yi[_] U_\T_ `_ SaV]V^Y5 cQ[ hc_
Vb\Y `VaVUQSQcm Yf `_ X^QhV^Yo5 Sbp `a_TaQ]]Q gV\Y[_] ]_WVc _[QXQcmbp hV6
aVbhda ]VU\V^^_Z7 @aY `VaVUQhV `VaV]V^^_Z 1b[_\m dT_U^_ R_\mi_Z2
S `_U`a_TaQ]]d hVaVX `QaQ]Vca6`VaV]V^^do ^Y[Q[_T_ [_`Ya_SQ^Yp
^V `a_Ybf_UYc5 hc_ `_XS_\pVc Yb`_\mX_SQcm `QaQ]Vcal6`VaV]V^^lV U\p _`6
cY]YXQgYY7

;;;bcQcY5 ]_W^_ UQWV Yb`_\mX_SQcm gV\_hYb\V^^_V SlaQWV^YVD gV\lV hYb\Q @Qb[Q\m
`aY ^V_Rf_UY]_bcY ]_\hQ `VaVS_UYc S hYb\Q b `\QSQojVZ c_h[_Z5 Q S_c U\p `VaVS_UQ S
_RaQc^do bc_a_^d `aYf_UYcbp S pS^_] SYUV d[QXQcm5 [Q[ Y]V^^_ ^dW^_ Sl`_\^Ycm `VaVS_UC
b _[adT\V^YV] Y\Y b _cRaQblSQ^YV] Ua_R^_Z hQbcY7 AQXT_S_a _R nc_] d ^Qb `_[Q S`VaVUY7



;@? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

;a_]V c_T_5 @Qb[Q\m `aVUdb]QcaYSQVc _UY^ _b_RlZ SYU `VaV]V^^lf 1cQ[ ^QXlSQV6
]lV eQZ\_SlV `VaV]V^^lV25 [_c_alV ^V\mXp UQWV `aYbSQYSQcm5 ^V T_S_ap dWV _ [_`Y6
a_SQ^YYD cQ[YV `VaV]V^^lV ]_W^_ `VaVUQSQcm S `_U`a_TaQ]]l Yb[\ohYcV\m^_ hVaVX
`QaQ]Vcal6`VaV]V^^lV Y ^Y[Q[ Y^QhV7

;7<7>7 4\_RQ\m^lV `VaV]V^^lV

;Q[ ]l dWV _c]VhQ\Y5 `VaV]V^^Qp5 _`YbQ^^Qp S bV[gYY _`YbQ^YZ `_U`a_6
TaQ]]l5 SYU^Q c_\m[_ S bQ]_Z nc_Z `_U`a_TaQ]]V Y R_\miV ^YTUVD cQ[YV `V6
aV]V^^lV ^QXlSQocbp \_[Q\m^l]Y S `_U`a_TaQ]]Qf7 3 `a_cYS_`_\_W^_bcm
nc_]d `VaV]V^^lV5 _`YbQ^^lV S `a_TaQ]]V S^V `_U`a_TaQ]]5 SYU^l
^QhY^Qp _c c_T_ ]VbcQ5 TUV _^Y _`YbQ^l5 Y U_ [_^gQ cV[bcQ `a_TaQ]6
]l7 6b\Y SQiQ `VaV]V^^Qp RdUVc Yb`_\mX_SQcmbp c_\m[_ S T\QS^_Z hQbcY
`a_TaQ]]l5 \dhiV SbVT_ _`YbQcm Vݷ ^V`_baVUbcSV^^_ `VaVU ^QhQ\_] T\QS^_Z
hQbcY;<5 hc_Rl c_\m[_ cQ] _^Q Y Rl\Q SYU^QD cQ[YV `VaV]V^^lV ]_W^_ b
^V[_c_a_Z ^QcpW[_Z ^QXSQcm \_[Q\m^l]Y `VaV]V^^l]Y T\QS^_Z hQbcY `a_6
TaQ]]l7

6b\Y `VaV]V^^do _`YbQcm aQ^miV5 c_ _^Q RdUVc SYU^Q S_ SbVf `_U`a_6
TaQ]]Qf5 _`YbQ^^lf `_b\V ^V7ݷ CQ[YV `VaV]V^^lV ^QXlSQocbp T\_RQ\m^l6
]Y 7 CV_aVcYhVb[Y ]_W^_ Yb`_\mX_SQcm T\_RQ\m^lV `VaV]V^^lV U\p `VaVUQhY
Y^e_a]QgYY S `_U`a_TaQ]]d Y YX ^VݷC ^Q`aY]Va5 ]l ]_WV] `VaVU SlX_S_]
`_U`a_TaQ]]l `aYbS_Ycm X^QhV^YV [Q[_Z6^YRdUm T\_RQ\m^_Z `VaV]V^^_Z5 Q
`_U`a_TaQ]]Q nc_ X^QhV^YV Yb`_\mXdVc5 Y ^Q_R_a_c5 `_U`a_TaQ]]Q ]_WVc XQ6
^VbcY X^QhV^YV S T\_RQ\m^do `VaV]V^^do5 Q c_c5 [c_ `_U`a_TaQ]]d SlXSQ\5
nc_ X^QhV^YV YX `VaV]V^^_Z YXS\Vhݷc7 2_\miV c_T_5 hVaVX T\_RQ\m^lV `VaV6
]V^^lV ]_W^_ 1cV_aVcYhVb[Y2 _aTQ^YX_SQcm bSpXm ]VWUd aQX^l]Y `_U`a_6
TaQ]]Q]YC [ `aY]Vad5 ]l SlXlSQV] b^QhQ\Q _U^d `_U`a_TaQ]]d5 `_c_] Uad6
Tdo5 Y `VaSQp hc_6c_ XQ^_bYc S T\_RQ\m^lV `VaV]V^^lV5 Q Sc_aQp ncY] `_\mXd6
Vcbp7 CQ[ S_c5 UV\Qcm cQ[ ^V b\VUdVc7 >Qb[_\m[_ nc_ S_X]_W^_5 Sbo bSpXm
b `_U`a_TaQ]]Q]Y ^dW^_ `_UUVaWYSQcm hVaVX `QaQ]VcalC `VaVUQ6
SQcm Y^e_a]QgYo S `_U`a_TaQ]]l hVaVX `QaQ]Vcal6X^QhV^Yp5 Q YX
`_U`a_TaQ]] ݷQadWd^ݷ Sbo Y^e_a]QgYo `VaVUQSQcm S SYUV X^Q6
hV^YZ5 S_XSaQjQV]lf ed^[gYp]Y5 Y `aY ^V_Rf_UY]_bcY ‑ hVaVX
`QaQ]Vcal6`VaV]V^^lV7

?b^_S^Qp `aYhY^Q cdc [a_Vcbp5 [Q[ nc_ hQbc_ RlSQVc5 S _b_RV^^_bcpf S_b6
`aYpcYp `a_TaQ]]l hV\_SV[_]7 6b\Y aQR_cQ `a_gVUdal Y\Y ed^[gYY XQSY6
bYc c_\m[_ _c Vݷ `QaQ]Vca_S5 S gV\_] T_aQXU_ \VThV bVRV `aVUbcQSYcm aQR_cd
`a_TaQ]]l Y `_^pcm5 hc_ `a_Ybf_UYcD Vb\Y WV S UV\_ S]ViYSQocbp X^QhV6
^Yp T\_RQ\m^lf `VaV]V^^lf5 c_ _ ^Yf `aYUݷcbp `_]^Ycm5 c_ Vbcm [QWUlZ
aQX5 T\pUp ^Q SlX_S `_U`a_TaQ]]l b [Q[Y]Y6\YR_ `QaQ]VcaQ]Y5 ^dW^_ Rd6
UVc `aY^Y]Qcm S_ S^Y]Q^YV5 hc_ Vݷ aQR_cQ RdUVc XQSYbVcm Vjݷ Y _c X^QhV^YZ

;<9bf_U^lZ SQaYQ^c @Qb[Q\p5 `aVU\_WV^^lZ 3Yac_]5 cQ[_Z S_X]_W^_bcY ^V UQSQ\D bV[6
gYY _`YbQ^YZ cQ] Y]V\Y bca_T_ eY[bYa_SQ^^lZ `_apU_[5 Y bV[gYp _`YbQ^YZ `VaV]V^^lf
U_\W^Q Rl\Q bc_pcm aQ^miV bV[gYY _`YbQ^Yp `a_gVUda Y ed^[gYZ7 >l^Vi^YV aVQ\YXQgYY
@Qb[Q\p cQ[_T_ _TaQ^YhV^Yp ^V Y]Voc7



;7<7 @_U`a_TaQ]]l ;@@

S [Q[Yf6c_ T\_RQ\m^lf `VaV]V^^lfD `QaQ]Vcal S c_h[V SlX_SQ hݷc[_ SYU6
^l5 hVT_ _ T\_RQ\m^lf `VaV]V^^lf ^Y[Q[ ^V b[QWVim7 5_S_\m^_ hQbc_ nc_
SlT\pUYc cQ[5 RdUc_ ^V[Qp `_U`a_TaQ]]Q b_SVaiV^^_ S^VXQ`^_ ]V^pVc bS_ݷ
`_SVUV^YV 1hQjV SbVT_ ‑ b `aQSY\m^_T_ ^Q _iYR_h^_V25 Y `_^pcm5 hc_ SY6
^_SQcl S nc_] T\_RQ\m^lV `VaV]V^^lV5 _[QXlSQVcbp ^V`a_bc_7 4_S_apc5 hc_
T\_RQ\m^lV `VaV]V^^lV ^Q[Q`\YSQoc b_bc_p^YVD ^V_WYUQ^^lV YX]V^V^Yp S
`_SVUV^YY cVf Y\Y Y^lf hQbcVZ `a_TaQ]]l _[QXlSQocbp b\VUbcSYV] nc_T_
^Q[_`\V^Yp7

;a_]V c_T_5 [ T\_RQ\m^l] `VaV]V^^l] U_bcd` ]_WVc _[QXQcmbp S_X]_WV^
YX bQ]lf aQX^lf ]Vbc `a_TaQ]]l5 cQ[ hc_5 ^Q`aY]Va5 _R^QadWYS S_ SaV]p
_c\QU[Y5 hc_ [c_6c_ [_TUQ6c_ db`V\ ݷXQT^Qcmݷ S T\_RQ\m^do `VaV]V^^do cQ6
[_V X^QhV^YV5 [_c_a_T_ cQ] ^Y[c_ ^V _WYUQ\5 Sl ]_WVcV `_caQcYcm _hV^m
]^_T_ SaV]V^Y5 Slpb^pp5 S [Q[_] WV ]VbcV SQiVZ `a_TaQ]]l nc_ `a_YX_i\_D
S _b_RV^^_bcY nc_ _[QXlSQVcbp Q[cdQ\m^_ `aY b_XUQ^YY R_\miYf `a_TaQ]]5
^QU [_c_al]Y aQR_cQoc _U^_SaV]V^^_ ^Vb[_\m[_ `a_TaQ]]Ybc_S7

=_W^_ ^QXSQcm Vjݷ _U^d `aYhY^d5 `_ [_c_a_Z T\_RQ\m^lf `VaV]V^^lf
b\VUdVc `_ S_X]_W^_bcY YXRVTQcm7 3bVTUQ bdjVbcSdVc SVa_pc^_bcm c_T_5 hc_
_RkV[c5 [_c_alZ S ^Qbc_pjVV SaV]p S SQiVZ `a_TaQ]]V _UY^5 `_caVRdVcbp
7ݷaQX]^_WYcmݷ >Q`aY]Va5 Vb\Y Sl aVQ\YXdVcV YTad Y S SQiVZ aVQ\YXQgYY
Y]VVcbp YTa_S_V `_\V5 c_ SVbm]Q Y SVbm]Q SVa_pc^_5 hc_ S RdUdjV] SQ] ]_6
WVc `_^QU_RYcmbp USQ YTa_Slf `_\p7 6b\Y SQiQ `a_TaQ]]Q aQR_cQVc b RQX_Z
UQ^^lf5 c_ ]_W^_ 1Y ^dW^_2 `aVU`_\_WYcm5 hc_ aQ^_ Y\Y `_XU^_ `_caVRdVc6
bp _c[alcm _U^_SaV]V^^_ USV Y\Y R_\miV cQ[Yf RQX UQ^^lf 1^Q`aY]Va5 U\p
YX]V^V^Yp e_a]QcQ `aVUbcQS\V^Yp UQ^^lf27 ApU `aY]Va_S ]_W^_ `a_U_\6
WQcm RVb[_^Vh^_7 6b\Y cV`Vam `aVU`_\_WYcm5 hc_ Y^e_a]QgYp5 [aYcYh^Qp
U\p aQR_cl b SQiVZ RQX_Z UQ^^lf 1Y\Y YTa_Sl] `_\V]5 Y\Y \oRl] UadTY]
_RkV[c_]2 faQ^Ycbp S T\_RQ\m^_Z `VaV]V^^_Z Y SbV `_U`a_TaQ]]l XQSpXQ^l
^Q Yb`_\mX_SQ^YV nc_Z `VaV]V^^_Z5 c_ b_SVaiYcm ݷVcQ`VaVf_U[ݷ _c _U^_T_
n[XV]`\paQ _RkV[cQ [ ^Vb[_\m[Y] d SQb ^V `_\dhYcbp7

;7<7?7 Ed^[gYY Y `_R_h^lV neeV[cl

>Y[Q[Yf e_a]Q\m^lf _TaQ^YhV^YZ ^Q UVZbcSYp5 Sl`_\^pV]lV S cV\V
ed^[gYY5 pXl[ @Qb[Q\m ^V ^Q[\QUlSQVc5 cQ[ hc_ aQR_cQ ed^[gYY ^V _Rp6
XQ^Q bS_UYcmbp [ SlhYb\V^Yp] S ]QcV]QcYhVb[_] b]lb\V7 >Q`aY]Va5 ed^[6
gYp S [QhVbcSV bS_VT_ X^QhV^Yp ]_WVc S_XSaQjQcm cV[djVV SaV]p Y\Y Vjݷ
hc_6^YRdUm `_U_R^_V7 2_\miV c_T_5 ed^[gYp ]_WVc ^V c_\m[_ SlhYb\Ycm Y\Y
Y^l] b`_b_R_] _clb[Qcm _WYUQojVVbp _c ^Vݷ X^QhV^YV5 ^_ Y bUV\Qcm hc_6c_
VjݷC SlSVbcY ^Q n[aQ^ bca_[d5 YX]V^Ycm T\_RQ\m^do `VaV]V^^do5 XQ^VbcY
X^QhV^YV S `VaV]V^^do5 `VaVUQ^^do [Q[ F1B6`QaQ]Vca5 UQ Y S__RjV bUV\Qcm
hc_ dT_U^_5 ^Y[c_ SVUm VZ S nc_] ^V ]ViQVc7 6b\Y SlaQWV^YV b_UVaWYc SlX_S
cQ[_Z ed^[gYY5 `_\dhYcbp5 hc_ Yc_T_] SlhYb\V^Yp nc_T_ SlaQWV^Yp5 [a_]V
`_\dhV^^_T_ X^QhV^Yp5 RdUVc hc_6c_ VjݷD Y^QhV T_S_ap5 hc_6c_ TUV6c_ YX6
]V^Ycbp YX6XQ c_T_5 hc_ Rl\_ SlhYb\V^_ SlaQWV^YV7



;@A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

<oRlV YX]V^V^Yp S baVUV Sl`_\^V^Yp `a_TaQ]]l5 [Q[ S Vݷ `Q6
]pcY 1S `VaV]V^^lf25 cQ[ Y XQ Vݷ `aVUV\Q]Y 1^Q`aY]Va5 aVXd\mcQ6
cl _`VaQgYZ SS_UQ6SlS_UQ25 [_c_alV `a_YX_i\Y S f_UV SlhYb\V^Yp
SlaQWV^Yp5 ^QXlSQoc `_R_h^l] neeV[c_] nc_T_ SlaQWV^Yp7 3 _`aV6
UV\ݷ^^_] b]lb\V `_R_h^lV neeV[cl [_^ca6Y^cdYcYS^lC _c SlaQWV^Yp ]l
_Rlh^_ WU5[ݷ hc_ _^_ RdUVc `_bhYcQ^_ Y UQbc [Q[_V6c_ X^QhV^YV5 Y Vb\Y `aY
nc_] `a_YX_ZUݷc hc_6c_ Vj5ݷ nc_ ]_WVc bcQcm U\p ^Qb 1Y U\p \oR_T_ hYcQcV\p
`a_TaQ]]l2 `_\^_Z ^V_WYUQ^^_bcmo7

>Q`aY]Va5 S `a_TaQ]]V aYb_SQ^Yp ݷQ\]QXQݷ YX XSݷXU_hV[ 1b]7 bca7 ;?@2
]l ]_T\Y Rl aQUY UQ\m^VZiVT_ d`a_jV^Yp T\QS^_Z hQbcY `a_TaQ]]l Sl^V6
bcY S ed^[gYo _aTQ^YXQgYo UYQ\_TQ b `_\mX_SQcV\V]7 >Q`_]^Y]5 hc_ ^Q]
S Yc_TV ^dW^_ hYb\_ >5 `aVUbcQS\pojVV b_R_Z `_\dSlb_cd eYTdal5 ^_ _c
`_\mX_SQcV\p caVRdVcbp SSVbcY Slb_cd gV\Y[_]5 `aYhݷ] cQ[5 hc_Rl nc_ Rl\_
`_\_WYcV\m^_V ^Vhݷc^_V hYb\_7 >Q`YiV] ed^[gYo5 [_c_aQp `a_SVUݷc SVbm
UYQ\_T Y SVa^ݷc `_\dhV^^_V _c `_\mX_SQcV\p hYb\_C
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CV`Vam `VaSlV iVbcm bca_[ T\QS^_Z hQbcY `a_TaQ]]l ]_W^_ XQ]V^Ycm _U^Y]
`aYbSQYSQ^YV]C

> CF W57?D91D5\9J5 49F ;D

;Q[ SYUY]5 ed^[gYp S Yc_TV SlhYb\pVc X^QhV^YV5 ^_ `aY nc_] _^Q cQ[WV
hc_6c_ SlS_UYc ^Q n[aQ^5 hc_6c_ bhYclSQVc b [\QSYQcdalD SbV ncY _`VaQgYY
SS_UQ6SlS_UQ Vbcm ^V hc_ Y^_V5 [Q[ Vݷ `_R_h^lV neeV[cl7

@_ `aQSUV T_S_ap5 b_SVaiV^^_ ^Vpb^_5 XQhV] UV\Qcm Y]V^^_ cQ[5 f_cp
\oUY5 `aYSl[iYV [ ^V[_c_al] UadTY] pXl[Q] `a_TaQ]]Ya_SQ^Yp5 b_XUQ6
oc `_U_R^lV ed^[gYY ^Q dUYS\V^YV hQbc_7 ?RaQcY] S^Y]Q^YV hYcQcV\p5 hc_
S `\Q^V d`a_jV^Yp cV[bcQ `a_TaQ]]l ]l ]_WV] U_RYcmbp `aQ[cYhVb[Y cVf
WV db`Vf_S5 `aY]V^YS `a_gVUdad5 Q ^V ed^[gYo5 Y `_\^_bcmo YXRVWQS cV]
bQ]l] Yb`_\mX_SQ^Yp `_R_h^lf neeV[c_SC

@B?354EB5 W57?D91D5\9J51F1B B5CC 9>D575B2D
F1B

8C 9>D575BD
2579>
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;7<7 @_U`a_TaQ]]l ;@B
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3lX_S nc_Z `a_gVUdal RdUVc SlT\pUVcm cQ[C

W57?D91D5\9J51>2D
> CF > 49F ;D

6b\Y SQ] XUVbm ^V ^aQSYcbp Sc_aQp bca_h[Q5 ]_W^_ UV\V^YV `_`_\Q] Sl6
`_\^Ycm S^dcaY `a_gVUdal `aY `aYbSQYSQ^YY X^QhV^Yp `VaV]V^^_Z B5CD b_R6
bcSV^^_ T_S_ap5 ]l S ^QiV] `aY]VaV SlcQjY\Y UV\V^YV YX `_U`a_TaQ]]l
1b^QhQ\Q ed^[gYY5 `_c_] `a_gVUdal2 Yb[\ohYcV\m^_ YX b__RaQWV^YZ ^Q6
T\pU^_bcY5 hc_Rl `_[QXQcm5 hc_ SlX_S ed^[gYY b `_R_h^l] neeV[c_] ]_WVc
Rlcm hQbcmo R_\VV b\_W^_T_ SlaQWV^Yp ‑ Y\\obcaQcYS^_ nc_ neeV[c^VV5
hV] `a_bc_ SlXSQcm ed^[gYo S `aQS_Z hQbcY `aYbSQYSQ^Yp7

=^_TYV `a_TaQ]]Ybcl b_SVaiV^^_ Yb[aV^^V `_\QTQoc5 hc_ nc_ aViV^YV
QRb_\oc^_ n[SYSQ\V^c^_ `aVUlUdjV]d5 S c_] hYb\V Y S `\Q^V `_R_h^lf ne6
eV[c_S5 Y hc_ R_h^lZ_`ݷ neeV[cݷ bQ] `_ bVRV Vbcm S__RjV \oR_V YX]V^V^YV
hVT_ Rl c_ ^Y Rl\_ TUV Rl c_ ^Y Rl\_5 c7 V7 \oR_V `aYbSQYSQ^YV5 \oRQp _`V6
aQgYp SS_UQ Y\Y SlS_UQ Y c7 `7 `aVUbcQS\pVc b_R_Z `_R_h^lZ neeV[c7 2_\VV
c_T_5 ^QSVa^p[Q [c_6^YRdUm `_`lcQVcbp Y SQb dRVUYcm S c_] WV bQ]_]7 >V `_U6
UQSQZcVbm1 ?^Y XQR\dWUQocbp7 >Y `aYbSQYSQ^YV5 ^Y SS_U6SlS_U bQ]Y `_ bVRV
^V Y]Voc ^Y[Q[_T_ _c^_iV^Yp [ `_R_h^l] neeV[cQ]5 S_ Sbp[_] b\dhQV5 `_[Q
]l aQR_cQV] ^Q @Qb[Q\V Y S_XUVaWYSQV]bp _c ^Q`YbQ^Yp ed^[gYZ 1^V `a_6
gVUda5 nc_ SQW^_125 `a_YXS_UpjYf SS_U6SlS_U Y\Y `aYbSQYSQ^Yp [Q[Y]6c_
`VaV]V^^l]5 [a_]V bS_Yf b_RbcSV^^lf \_[Q\m^lf7

;_a^Y ]Qbb_Slf XQR\dWUV^YZ _ bdcY `_R_h^lf neeV[c_S aQbcdc YX `_`d6
\pa^_bcY pXl[_S BY Y BY445 S [_c_alf5 [Q[ ^Y bcaQ^^_5 nc_ UVZbcSYcV\m^_
cQ[D U_RaQSiYbm S_ Sc_a_] c_]V U_ YXdhV^Yp BY5 ]l _R^QadWY]5 hc_ cQ] S_6
_RjV Sbݷ Sl`_\^V^YV `a_TaQ]]l b_bc_Yc YX `_R_h^lf neeV[c_S5 S_c c_ Vbcm
Rd[SQ\m^_ `_\^_bcmo5 ^Q :9955 Y nc_ ^V `aVdSV\YhV^YV ‑ e_a]Q\m^_ nc_ cQ[
Y Vbcm7 >_ cQ]5 S_6`VaSlf5 ^Vc `a_gVUda5 Q S_6Sc_alf 1hc_ ]_WVc b_SVaiV^^_
_RVb[daQWYcm hV\_SV[Q b ^VU_bcQc_h^l] _`lc_]2 `aYbSQYSQ^YV pS\pVcbp ^V
_`VaQc_a_]5 Q QaYe]VcYhVb[_Z _`VaQgYVZ7

;Q[ ^Y bcaQ^^_5 bdjVbcSdoc bYcdQgYY5 [_TUQ `aY]V^V^YV `_R_h^lf ne6
eV[c_S 1XQ]VcY]5 b_X^QcV\m^_V2 ]_WVc Rlcm _`aQSUQ^_5 S c_] hYb\V Y S `a_6
TaQ]]Qf ^Q @Qb[Q\V5 c_ Vbcm Rl\_ Rl _iYR[_Z XQpSYcm5 hc_ `_R_h^lV ne6
eV[cl ^V b\VUdVc `aY]V^pcm S__RjV ^Y[_TUQ7 9]V^^_ `_nc_]d @Qb[Q\m U_6
`db[QVc ed^[gYY5 Y]VojYV `_R_h^lZ neeV[c7 >_ S [QWU_Z cQ[_Z bYcdQgYY
]_W^_ ^QZcY UadT_V aViV^YV5 `_R_h^lf neeV[c_S ^V caVRdojVVD S gV\_]
@Qb[Q\m `_XS_\pVc S__RjV _Rf_UYcmbp RVX `_R_h^lf neeV[c_S5 Y nc_ _U^_
YX VT_ ^Vb_]^V^^lf U_bc_Y^bcS7 @_b[_\m[d `VaVU ^Q]Y bVZhQb bc_Yc XQUQhQ



;A9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

^QdhYcmbp f_a_i_ `a_TaQ]]Ya_SQcm5 ]l `_bcQaQV]bp S_b`_\mX_SQcmbp nc_Z
_b_RV^^_bcmo @Qb[Q\p Y `aYSl[^dcm [ c_]d5 hc_ SlaQWV^YV SbVTUQ SlhYb6
\pVcbp c_\m[_ aQUY VT_ aVXd\mcQcQ7 @_XWV5 [_TUQ ]l RdUV] YXdhQcm BY5 TUV
aQR_cQ RVX `_R_h^lf neeV[c_S `aY^gY`YQ\m^_ ^VS_X]_W^Q5 `aYSlh[Y5 be_a6
]Ya_SQ^^lV bVZhQb5 `_]_Tdc ^Q] _c\YhYcm ^VYXRVW^lV Y XQhQbcdo RVX_RYU6
^lV `_R_h^lV neeV[cl5 ]^_TYV YX [_c_alf S__RjV ^V Rl\Y Rl cQ[_Sl]Y
^Q UadTYf pXl[Qf5 _c ^Vd]Vbc^lf `_R_h^lf neeV[c_S5 `aY]V^V^YV [_c_alf
`aVSaQjQVc `a_TaQ]]d S aVRdb7

;7<7@7 AV[dabYp

@_U`a_TaQ]]l5 [Q[ ]l dWV X^QV]5 ]_W^_ SlXlSQcm UadT YX UadTQ5 ^_
ncY] UV\_ ^V _TaQ^YhYSQVcbpC `_U`a_TaQ]]Q `aY ^V_Rf_UY]_bcY ]_WVc
SlXSQcm bQ]Q bVRp ‑ [Q[ ^Q`ap]do5 [_TUQ S cV\V `_U`a_TaQ]]l S pS^_]
SYUV b_UVaWYcbp SlX_S bQ]_Z nc_Z `_U`a_TaQ]]l5 cQ[ Y [_bSV^^_5 [_TUQ _U^Q
`_U`a_TaQ]]Q SlXlSQVc UadTdo5 UadTQp5 S_X]_W^_5 caVcmo Y c7 U75 Y [Q[Qp6c_
YX ^Yf b^_SQ SlXlSQVc `VaSdo7

>QhY^QojYf `aY d`_]Y^Q^YY aV[dabYY _Rlh^_ RVb`_[_Yc S_`a_b5 [Q[
WV RdUVc _Rbc_pcm UV\_ b \_[Q\m^l]Y `VaV]V^^l]YD _[QXlSQVcbp5 ^Y[Q[Yf
`a_R\V] XUVbm ^V S_X^Y[^Vc5 `_c_]d hc_ \_[Q\m^lV `VaV]V^^lV `_U`a_6
TaQ]]l b_XUQocbp S ]_]V^c SlX_SQ nc_Z `_U`a_TaQ]]l Y YbhVXQoc5
[_TUQ `_U`a_TaQ]]Q S_XSaQjQVc d`aQS\V^YVD `aY aV[dabYS^_] SlX_SV
RdUVc b_XUQ^ SlZ_^ݷ [_]`\V[cݷ \_[Q\m^lf `VaV]V^^lf5 Y cQ[ [QWUlZ aQX7
6b\Y S `a_gVUdaV _`YbQ^Q `VaV]V^^Qp H Y ncQ `a_gVUdaQ UVbpcm aQX Sl`_\6
^Y\Q SlX_S bQ]_Z bVRp5 H RdUVc bdjVbcS_SQcm S _UY^^QUgQcY n[XV]`\paQf7

3QW^_ `_^Y]Qcm5 hc_ aV[dabYp aQ^_ Y\Y `_XU^_ U_\W^Q XQ[_^hYcmbp5 Q
U\p nc_T_ ^dW^_5 hc_Rl [QWUlZ `_b\VUdojYZ aV[dabYS^lZ SlX_S aViQ\
`dbcm Y cd WV bQ]do XQUQhd5 ^_ U\p f_cp Rl hdcm6hdcm R_\VV `a_bc_T_ b\d6
hQp7 >Q[_^Vg5 _RpXQcV\m^_ SlUV\Ycm cQ[ ^QXlSQV]lZ RQXYb aV[dabYY ‑ ^Q6
bc_\m[_ `a_bc_Z 1_Rlh^_ caYSYQ\m^lZ Y\Y Sla_WUV^^lZ2 b\dhQZ5 `aY [_c_6
a_] UQ\m^VZiYV aV[dabYS^lV SlX_Sl dWV ^V ^dW^l7 6b\Y nc_T_ ^V bUV\Qcm5
aV[dabYp _[QWVcbp RVb[_^Vh^_ZD ^_ `_b[_\m[d [QWUlZ aV[dabYS^lZ SlX_S
aQbf_UdVc `Q]pcm ‑ ^Q faQ^V^YV QUaVbQ S_XSaQcQ5 ^Q aQX]VjV^YV X^QhV^YZ
`QaQ]Vca_S5 ^Q \_[Q\m^lV `VaV]V^^lV ‑ c_ `aY df_UV `a_TaQ]]l S RVb[_6
^Vh^do aV[dabYo aQ^_ Y\Y `_XU^_ U_bcd`^Qp `Q]pcm [_^hYcbp Y `a_YX_ZUݷc
QSQaYZ^_V XQSVaiV^YV `a_TaQ]]l7

=l `aYSVUݷ] b_SbV] `a_bc_Z `aY]Va aV[dabYY7 3 :7>7;ݷ ]l ^Q`YbQ\Y `a_6
gVUdad YB9>DL81BC5 [_c_aQp `VhQcQ\Q XQUQ^^_V [_\YhVbcS_ _UY^Q[_Slf bY]6
S_\_SD bQ] bY]S_\ Y ^dW^_V Yf [_\YhVbcS_ `VaVUQSQ\_bm hVaVX `QaQ]Vcal
1b]7 bca7 ;?A27 Ncd `a_gVUdad ]_W^_ aVQ\YX_SQcm b Yb`_\mX_SQ^YV] aV[dabYY
S]Vbc_ gY[\Q7 5\p nc_T_ b\VUdVc XQ]VcYcm5 hc_5 S_6`VaSlf5 b\dhQZ5 [_TUQ
^dW^_V [_\YhVbcS_ bY]S_\_S aQS^_ ^d\o ‑ Sla_WUV^^lZ5 `aY [_c_a_] UV6
\Qcm ^YhVT_ ^V ^QU_D S_6Sc_alf5 Vb\Y b\dhQZ `_`Q\bp ^V Sla_WUV^^lZ5 c_
^Q`VhQcQcm 𝑛 bY]S_\_S ‑ nc_ c_ WV bQ]_V5 hc_ ^Q`VhQcQcm b^QhQ\Q _UY^ bY]6



;7<7 @_U`a_TaQ]]l ;A:

S_\5 Q `_c_] (𝑛−1) bY]S_\_S5 `aY nc_] XQUQhQ Q`VhQcQcm^ݷ (𝑛−1) bY]S_\_Sݷ
S`_\^V T_UYcbp S [QhVbcSV hdcm6hdcmݷ R_\VV `a_bc_T_ݷ b\dhQp c_Z WV bQ]_Z
XQUQhY7 AV[dabYS^Qp aVQ\YXQgYp RdUVc SlT\pUVcm cQ[C

@B?354EB5 YB9>DL81BC138C 381BD 3?E>DC 9>D575B2D
2579>
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YB9>DL81BC1385 3?E>D 6 :2

5>4
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;Q[ SYUY]5 U\p b\dhQp5 [_TUQ `VhQcQcm ^VhVT_5 ^QiQ `a_gVUdaQ ^YhVT_ Y
^V UV\QVc5 Q U\p SbVf _bcQ\m^lf b\dhQVS _^Q `VhQcQVc _UY^ bY]S_\5 cQ[
hc_ _bcQݷcbp ^Q`VhQcQcm ^Q _UY^ bY]S_\ ]V^miVD U\p `VhQcY _bcQSiYf6
bp bY]S_\_S `a_gVUdaQ Yb`_\mXdVc bQ]Q bVRp7 >Q`aY]Va5 Vb\Y bUV\Qcm Sl6
X_S YB9>DL81BC1’3’5 <25 c_ `a_gVUdaQ ^Q`VhQcQVc XSݷXU_h[d Y bUV\QVc Sl6
X_S YB9>DL81BC1’3’5 ;2D SQp_^ݷ Y`_bcQbmݷ `a_gVUdal ^Q`VhQcQVc XSݷXU_h6
[d Y SlX_SVc YB9>DL81BC1’3’5 :25 [_c_aQp ^Q`VhQcQVc XSݷXU_h[d Y SlX_SVc
YB9>DL81BC1’3’5 92D nc_c `_b\VU^YZ SlX_S ^YhVT_ UV\Qcm ^V bcQ^Vc Y XQSVa6
iYcbp5 `aVUlUdjYZ c_WV XQSVaiYcbp5 Y c_c5 hc_ `VaVU ^Y]5 c_WV5 Y5 ^Q[_^Vg5
XQSVaiYcbp ^Qi Ybf_U^lZ SlX_S7 8SݷXU_h[Q5 [Q[ \VT[_ SYUVcm5 RdUVc ^Q`VhQ6
cQ^Q caYWUl7

HQbc_ _[QXlSQVcbp `_\VX^l] Yb`_\mX_SQ^YV _RaQc^_T_ f_UQ aV[dabYY5 [_6
TUQ `_U`a_TaQ]]Q b^QhQ\Q UV\QVc aV[dabYS^lZ SlX_S5 Q `_c_] Sl`_\^pVc
Vjݷ [Q[YV6c_ UVZbcSYp7 @dbcm5 ^Q`aY]Va5 d ^Qb Y]VVcbp XQUQhQ ^Q`VhQcQcm
1aQXUV\YS U\p ^QT\pU^_bcY `a_RV\Q]Y2 gYeal5 b_bcQS\pojYV UVbpcYh^_V
`aVUbcQS\V^YV XQUQ^^_T_ hYb\Q7 ?cjV`Ycm _c hYb\Q ]\QUido gYead `a_6
R\V] ^V b_bcQS\pVcC nc_ _bcQc_[ _c UV\V^Yp ^Q :97 3bV _bcQ\m^lV gYeal
hYb\Q ]_W^_ YXS\Vhm5 Vb\Y `_Sc_aYcm c_c WV `a_gVbb U\p Ybf_U^_T_ hYb\Q5
aQXUV\ݷ^^_T_ ^Q UVbpcm b _cRaQblSQ^YV] _bcQc[Q7 2QXYb_] aV[dabYY ]_WVc
Slbcd`Ycm b\dhQZ ^d\pC ]l S nc_] b\dhQV ^V RdUV] ^YhVT_ `VhQcQcm7 6b\Y
^dW^_ _RpXQcV\m^_ ^Q`VhQcQcm ^_\m5 `_\dhYS hYb\_ 95 c_ nc_c _b_RlZ b\dhQZ
]_W^_ aQbb]_caVcm5 ^Q`YbQS UadTdo `a_gVUdad5 [_c_aQp U\p ^d\VS_T_ QaTd6
]V^cQ RdUVc `VhQcQcm ^_\m5 Q U\p \oR_T_ UadT_T_ hYb\Q ‑ SlXlSQcm ^Qid
`a_gVUdad7 6b\Y ^Q`YbQcm hc_6c_ Sa_UV

@B?354EB5 YB9>DM979DCX6WE=25B1>C 9>D575B2D
2579>
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;A; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

Y SlXSQcm V5ݷ ^Q`aY]Va5 cQ[C YB9>DM979DCX6WE=25B1@>A<25 c_ ^Q`VhQcQ^_ Rd6
UVc ^V b_SbV] c_5 hVT_ ]l f_cY]C >ݷ A > 7ݷ@ GYeal6c_ `aQSY\m^lV5 c_\m[_
`_apU_[ _RaQc^lZ7 ?^_ Y `_^pc^_5 ]l WV bQ]_Z `VaS_Z ݷcjV`Y\Y_ݷ ]\QU6
ido gYead Y baQXd WV Vݷ ^Q`VhQcQ\Y5 Y cQ[ UQ\VV5 S_c _^Y Y `_\dhY\Ybm
^Q`VhQcQ^^l]Y b`aQSQ ^Q\VS_7 >_ `a_R\V]Q aViQVcbp SbVT_ _U^Y] ^VR_\m6
iY] YX]V^V^YV]C

@B?354EB5 YB9>DM979DCX6WE=25B1>C 9>D575B2D
2579>

96 > G 9 D85>
2579>

YB9>DM979DCX6WE=25B1> 49F :92D
GB9D51> =?4 :95 ’ ’2

5>4
5>4D

8UVbm ]l `_]V^p\Y ]VbcQ]Y aV[dabYS^lZ SlX_S Y _`VaQc_a `VhQcY7 @_b[_\m6
[d S_XSaQcl YX aV[dabYY `a_Ybf_Upc S `_apU[V5 _RaQc^_] XQf_Ud S aV[dabYo5
cV`Vam gYeal RdUdc ^Q`VhQcQ^l S `_apU[V5 _RaQc^_] c_]d5 S [_c_a_] Yf c6_ݷ
jV`\p\Y5ݷ c_ Vbcm U\p c_T_ WV bQ]_T_ SlX_SQ ^Q`VhQcQ^_ RdUVc @ݷ > A 5ݷ>
hc_ ^Q] Y caVR_SQ\_bm7

AV[dabYS^l]Y RlSQoc ^V c_\m[_ `a_gVUdal5 ^_ Y ed^[gYY7 >Q`aY]Va5
S b\VUdojV] `aY]VaV ed^[gYp [5F5BC5WE=25B SlhYb\pVc hYb\_5 `_\dhV^^_V
YX Ybf_U^_T_ [_VaVS_a_c`ݷ XQU_] ^Q`VaݷUݷ VT_ UVbpcYh^_Z XQ`YbY5 Q bQ]Q
aV[dabYp `a_Ybf_UYc S_ Sb`_]_TQcV\m^_Z ed^[gYY M?[5F5BC5WE=25BC

6E>3D9?> M?[5F5BC5WE=25B1>5 =C <?>79>D2C <?>79>DD
2579>

96 > F 9 D85>
M?[5F5BC5WE=25B CF =

5<C5
M?[5F5BC5WE=25B CF

M?[5F5BC5WE=25B1> 49F :95 = 3 :9 4 > =?4 :92
5>4D

6E>3D9?> [5F5BC5WE=25B1>C <?>79>D2C <?>79>DD
2579>

[5F5BC5WE=25B CF M?[5F5BC5WE=25B1>5 92
5>4D

>Q`aY]Va5 [5F5BC5WE=25B1@>;2 SVa^ݷc hYb\_ ;>@5 Q [5F5BC5WE=25B1:;<=>2
SVa^ݷc >=<;:7 ;Q[ nc_ aQR_cQVc5 `aVU\QTQV] hYcQcV\o aQX_RaQcmbp bQ]_bc_p6
cV\m^_7

;7=7 ;_^bcadYa_SQ^YV `a_TaQ]]

=QcVaYQ\ nc_Z T\QSl ]_WVc _[QXQcmbp ^V`_^pc^l] U\p [b_SbVݷ ^QhY^Qo6
jYf5ݷ `_b[_\m[d `aY aQR_cV b [_a_c[Y]Y `a_TaQ]]Q]Y `a_R\V]l5 _ [_c_alf



;7=7 ;_^bcadYa_SQ^YV `a_TaQ]] ;A<

XUVbm `_ZUݷc aVhm5 `a_bc_ ^V db`VSQoc `a_pSYcmbp7 @_[Q SQiQ `a_TaQ]]Q gV6
\Y[_] d]VjQVcbp ^Q n[aQ^5 ^Y[Q[Yf cadU^_bcVZ b S_b`aYpcYV] Vݷ bcad[cdal
^V S_X^Y[QVc5 UQ cQ]5 Vb\Y hVbc^_5 Y ^Vc ^Y[Q[_Z bcad[cdal7

BYcdQgYp [QaUY^Q\m^_ ]V^pVcbp5 [_TUQ SQiQ `a_TaQ]]Q SlaQbcQVc f_cp
Rl U_ ^Vb[_\m[Yf b_cV^ bca_[D dUVaWQcm Sbo Vݷ bcad[cdad S T_\_SV b^QhQ\Q
bcQ^_SYcbp `a_R\V]QcYh^_5 Q `_c_] Y S_SbV ^VaVQ\m^_7 3_X]_W^_bcY `a_6
eVbbY_^Q\Q cdc ^Vb[_\m[_ R_\miV5 hV] S_X]_W^_bcY ^QhY^QojVT_5 c_ Vbcm
`a_eVbbY_^Q\m^lZ Y _`lc^lZ `a_TaQ]]Ybc5 [_^Vh^_5 ]_WVc _aYV^cYa_SQcm6
bp S bdjVbcSV^^_ R�_\miYf _Rkݷ]Qf [_UQ5 ^_ Y U\p `a_eVbbY_^Q\_S `aVUV\
_[QXlSQVcbp _hV^m Y _hV^m R\YX_[7 @VaVU `a_TaQ]]YbcQ]Y SbVT_ ]YaQ ncQ
`a_R\V]Q SbcQ\Q S [_^gV :B?96f T_U_S5 [_TUQ b\_W^_bcm `_SbVU^VS^_ b_XUQSQ6
V]lf [_]`mocVa^lf `a_TaQ]] U_bcYT\Q cQ[_T_ da_S^p5 ^Q [_c_a_] b ^Y]Y
`VaVbcQ\Y b`aQS\pcmbp UQWV \dhiYV YX \dhiYf7

;7=7:7 ;_^gV`gYp bcad[cda^_T_ `a_TaQ]]Ya_SQ^Yp

PXl[Y `a_TaQ]]Ya_SQ^Yp5 Yb`_\mX_SQSiYVbp S :B?96V T_Ul5 S _b^_S^_Z
bS_VZ ]QbbV `_XS_\p\Y RVX [Q[Yf6\YR_ _TaQ^YhV^YZ S \oR_Z ]_]V^c `VaVUQ6
SQcm d`aQS\V^YV S \oR_V ]Vbc_ `a_TaQ]]l ‑ UV\Qcm cQ[ ^QXlSQV]lV RVX6
db\_S^lV `VaVf_Ul7 CQ[YV `VaVf_Ul XQ`dclSQ\Y d`aQS\pojdo bcad[cdad
`a_TaQ]]l U_ cQ[_Z bcV`V^Y5 hc_ aQX_RaQcmbp S `_\dhYSiV]bp cV[bcV hQbc_
^V ]_T bQ] VT_ QSc_a;=7

4_\\Q^Ub[YZ dhݷ^lZ Y `a_TaQ]]Ybc NUbTVa 5VZ[bcaQ S :B?A T_Ud S bcQcmV
P? D? CD1D5=5>D 3?>C945B54 81B=6E<;> `aVU\_WY\ U\p `_SliV^Yp pb^_bcY `a_6
TaQ]] _c[QXQcmbp _c `aQ[cY[Y ^V[_^ca_\YadV]lf ݷalW[_S`ݷ ]VWUd aQX^l6
]Y ]VbcQ]Y [_UQ7 8Q USQ T_UQ U_ nc_T_ YcQ\mp^gl ;_aaQU_ [ݷ2 Y 5WdXV``V
P[_`Y^Y be_a]d\Ya_SQ\Y Y U_[QXQ\Y cV_aV]d5 _Rlh^_ ^QXlSQV]do bVZhQb
cV_aV]_Z bcad[cda^_T_ `a_TaQ]]Ya_SQ^YpD ncQ cV_aV]Q T\QbYc5 hc_ \oR_Z
Q\T_aYc]5 `aVUbcQS\V^^lZ R\_[6bfV]_Z5 ]_WVc Rlcm `aV_RaQX_SQ^ [ n[SY6
SQ\V^c^_]d Q\T_aYc]d 1c_ Vbcm cQ[_]d5 [_c_alZ ^Q cVf WV Sf_U^lf b\_SQf
SlUQݷc cV WV Slf_U^lV b\_SQ2 b Yb`_\mX_SQ^YV] bd`Va`_XYgYY YX SbVT_ caݷf
n\V]V^cQa^lfݷ [_^bcad[gYZݷC `ap]_T_ b\VU_SQ^Yp5 `aY [_c_a_] b^QhQ\Q Sl6
`_\^pVcbp _U^_ UVZbcSYV5 Q XQ ^Y] UadT_VD ^V`_\^_T_ SVcS\V^Yp5 `aY [_c_6
a_] _`aVUV\ݷ^^_V UVZbcSYV Sl`_\^pVcbp Y\Y ^V Sl`_\^pVcbp S XQSYbY]_bcY
_c YbcY^^_bcY ^V[_c_a_T_ \_TYhVb[_T_ SlaQWV^YpD Y gY[\Q b `aVUdb\_SYV]5
`aY [_c_a_] UVZbcSYV `_Sc_apVcbp U_ cVf `_a5 `_[Q ^V[_c_a_V \_TYhVb[_V
SlaQWV^YV _bcQݷcbp YbcY^^l]7 >Q `aQ[cY[V _Rlh^_ U_RQS\poc cQ[WV `_\6
^_V SVcS\V^YV Y gY[\ b `_bcdb\_SYV]D SbV ncY RQX_SlV [_^bcad[gYY ]l dWV
SYUV\Y ^Q aYb7 ;7: Y ;7; 1b]7 bca7 ;=9 Y ;>:27 5\p SbVf `VaVhYb\V^^lf RQX_Slf

;==VWUd `a_hY]5 ^V b\VUdVc Ud]Qcm5 hc_ S b_SaV]V^^lf db\_SYpf nc_ ^VS_X]_W^_D ^V
RdUVc `aVdSV\YhV^YV] b[QXQcm5 hc_ VUSQ \Y ^V [QWUlZ `a_TaQ]]Ybc f_cp Rl aQX RVX^Q6
UݷW^_ XQ`dclSQ\bp S b_RbcSV^^_] [_UV7 =^_TYV ^_SYh[Y ^QhY^Qoc bVamݷX^VV _c^_bYcmbp [
bcad[cdaV bS_VT_ [_UQ c_\m[_ `_b\V cQ[_T_ b\dhQp7

;>Nc_ ^QXSQ^YV ]_WVc Rlcm `aYR\YXYcV\m^_ `VaVSVUV^_ b Q^T\YZb[_T_ [Q[ VaQc_a`?ݷ
7? D?5 aQbb]_caV^^lZ S [QhVbcSV SaVU^_T_7ݷ



;A= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

[_^bcad[gYZ ]_W^_ _c]VcYcm _U^_ _hV^m SQW^_V _RjVV bS_ZbcS_C [QWUQp YX
^Yf `aVU`_\QTQVc a_S^_ _U^d c_h[d Sf_UQ Y a_S^_ _U^d c_h[d Slf_UQ7

8QTQU_h^_V b\_S_ ݷbd`Va`_XYgYpݷ S UQ^^_] b\dhQV _X^QhQVc5 hc_ [QWUlZ
`ap]_dT_\m^Y[5 _R_X^QhQojYZ 1`_ `aQSY\Q] R\_[6bfV]2 ^V[_V UVZbcSYV5 ]_6
WVc Rlcm XQ]V^ݷ^ R_\VV `_Ua_R^l] 1Y\Y R_\VV e_a]Q\m^l]2 _`YbQ^YV] nc_6
T_ UVZbcSYp5 c_ Vbcm5 S bS_o _hVaVUm5 eaQT]V^c_] R\_[6bfV]l5 [_c_alZ c_WV
`_bca_V^ S SYUV _U^_Z YX RQX_Slf [_^bcad[gYZ7 CQ[Qp XQ]V^Q ^QXlSQVcbp UV6
cQ\YXQgYVZ D _RaQc^do XQ]V^d [_aaV[c^_T_ eaQT]V^cQ R\_[6bfV]l 1c_ Vbcm
eaQT]V^cQ5 Y]VojVT_ _U^d c_h[d Sf_UQ5 _U^d c_h[d Slf_UQ Y `_bca_V^^_T_
S SYUV _U^_Z YX RQX_Slf [_^bcad[gYZ2 ^Q _UY^ `ap]_dT_\m^Y[ 2ݷUVZbcSYVݷ1
_Rlh^_ ^QXlSQoc TV^VaQ\YXQgYVZ 7 B_RbcSV^^_ T_S_ap5 bQ]Q S_X]_W^_bcm
`a_YXS_UYcm TV^VaQ\YXQgYo S_X^Y[QVc S aVXd\mcQcV b_R\oUV^Yp `aQSY\Q _R
_U^_Z c_h[V Sf_UQ Y _U^_Z c_h[V Slf_UQD `ap]_dT_\m^Y[5 _R_X^QhQojYZ ^Q
R\_[6bfV]Qf _cUV\m^_ SXpc_V UVZbcSYV5 c_WV Y]VVc a_S^_ _UY^ Sf_U Y a_S^_
_UY^ Slf_U5 hc_ [Q[ aQX Y `_XS_\pVc XQ]V^Ycm \oRdo RQX_Sdo [_^bcad[gYo
bcad[cda^_T_ `a_TaQ]]Ya_SQ^Yp _U^Y] `ap]_dT_\m^Y[_]5 c_ Vbcm TV^VaQ\Y6
X_SQcm V7ݷ Nc_5 S bS_o _hVaVUm5 `_XS_\pVc XQ bhݷc b_[alcYp Sc_a_bcV`V^^lf
UVcQ\VZ UV\Qcm \oRdo R\_[6bfV]d Sbݷ `a_jV Y `a_jV5 `_[Q _^Q [Q[ VUY^_V
gV\_V ^V _[QWVcbp U_bcQc_h^_ `a_bc_Z U\p `_^Y]Q^Yp b _U^_T_ SXT\pUQ7

6b\Y TV^VaQ\YXQgYp _Rlh^_ caVRdVcbp `aY YXdhV^YY bdjVbcSdojVZ `a_6
TaQ]]l5 c_ UVcQ\YXQgYp5 ^Q`a_cYS5 iYa_[_ Yb`_\mXdVcbp `aY b_XUQ^YY ^_Slf
`a_TaQ]]7 ?U^Q YX bQ]lf `_`d\pa^lf bcaQcVTYZ ^Q`YbQ^Yp `a_TaQ]]^_T_
[_UQ5 [_c_aQp ^QXlSQVcbp ^Ybf_UpjVZ `_iQT_S_Z UVcQ\YXQgYVZ 5 b_bc_6
Yc S c_]5 hc_ ^Q`YbQ^YV `a_TaQ]]l ^QhY^Qoc b Vݷ T\QS^_Z hQbcY5 `aYhݷ]
S]Vbc_ hQbcY _R_b_R\V^^lf eaQT]V^c_S `Yidc cQ[ ^QXlSQV]lV XQT\di[Y D
XQT\di[Q ]_WVc `aVUbcQS\pcm b_R_Z \YR_ `a_bc_Z [_]]V^cQaYZ SYUQ XUVbmݷ
U_\W^_ `a_Ybf_UYcm c_6c_ Y c_6c_5ݷ \YR_ SlX_S `_U`a_TaQ]]l 1`a_gVUdal
Y\Y ed^[gYY25 U\p [_c_a_Z `YiVcbp c_\m[_ XQT_\_S_[ Y `dbc_V cV\_ 1U\p
ed^[gYZ5 [Q[ `aQSY\_5 U_RQS\poc _`VaQc_a5 XQUQojYZ [Q[_V6^YRdUm S_XSaQ6
jQV]_V X^QhV^YV ‑ S_X]_W^_5 RVbb]lb\V^^_V25 Y U_RQS\pVcbp [_]]V^cQaYZ
_ c_]5 hc_ RdUVc UV\Qcm ncQ `_U`a_TaQ]]Q5 [_TUQ RdUVc aVQ\YX_SQ^Q7 8QcV]
XQT\di[Y `_bcV`V^^_ XQ]V^pocbp aQR_hY] [_U_]5 `aY nc_]5 VbcVbcSV^^_5 `_6
pS\pocbp ^_SlV XQT\di[Y7

<VT[_ SYUVcm5 hc_ [QWUQp XQT\di[Q b__cSVcbcSdVc `ap]_dT_\m^Y[d5 _R_6
X^QhQojV]d ^Q R\_[6bfV]V ^V[_V b\_W^_V UVZbcSYV5 [_c_a_V S `a_gVbbV UVcQ6
\YXQgYY ^dW^_ XQ]V^Ycm R_\VV `_Ua_R^l] eaQT]V^c_] R\_[6bfV]l7 =VWUd
`a_hY]5 ]l dWV `_\mX_SQ\Ybm ^Ybf_UpjVZ `_iQT_S_Z UVcQ\YXQgYVZ `aY b_6
XUQ^YY `a_TaQ]]l \D1B\<1C8 1b]7 bca7 ;>=27

;7=7;7 9b[\ohV^Yp YX `aQSY\C _`VaQc_al Slf_UQ

Bcad[cda^_V `a_TaQ]]Ya_SQ^YV ‑ `aV[aQb^Qp [_^gV`gYp5 ^_ S ^V[_c_alf
b\dhQpf _[QXlSQVcbp5 hc_ cV[bc `a_TaQ]]l ]_W^_ bUV\Qcm `_^pc^VV5 Vb\Y
_c bca_TYf [Q^_^_S hdcm6hdcm _c_ZcY7 @_b[_\m[d [_^Vh^_Z gV\mo pS\pVcbp



;7=7 ;_^bcadYa_SQ^YV `a_TaQ]] ;A>

Y]V^^_ `_^pc^_bcm `a_TaQ]]l5 Q ^V [Q^_^l bcad[cda^_T_ `a_TaQ]]Ya_SQ6
^Yp bQ]Y `_ bVRV5 ]VWUd b_R\oUV^YV] [Q^_^_S Y _U^_X^Qh^l] `_SliV^YV]
`_^pc^_bcY [_UQ b\VUdVc5 VbcVbcSV^^_5 SlRYaQcm Sc_a_V7

BaVUY SbVf `a_TaQ]]Ybcb[Yf `aYݷ]_S5 ݷ_]V]^_W^ݷ ^QadiQojYf [_^gV`6
gYo bcad[cda^_T_ `a_TaQ]]Ya_SQ^Yp5 ^QYR_\VV XQ]Vc^_V ]Vbc_ XQ^Y]Qoc
SbVS_X]_W^lV SQaYQ^cl _U_ba_h^_Tݷ Slf_UQ5ݷ c_ Vbcm `aY^dUYcV\m^lZ `V6
aVf_U _c[dUQ6c_ YX ݷS^dcaV^^_bcVZݷ `a_TaQ]]^_Z [_^bcad[gYY S Vݷ [_^Vg7
9^cVaVb^_ _c]VcYcm5 hc_ S c_] SQaYQ^cV @Qb[Q\p5 [_c_alZ YX^QhQ\m^_ Rl\
`aVU\_WV^ 3Yac_]5 ^Y[Q[Yf b`VgYQ\m^lf _`VaQc_a_S U_ba_h^_T_ Slf_UQ ^V
Rl\_5 ^_ `aYbdcbcS_SQ\ _`VaQc_a RVXdb\_S^_T_ `VaVf_UQ 1c_c bQ]lZ `aVb\_6
SdclZ 7?D?25 [_c_alZ ]l aQbb]_caY] S b\VUdojV] `QaQTaQeVD [Q[ nc_ hQbc_
RlSQVc5 `aQ[cY[Q S^_bYc [_aaV[cYSl S cV_aYo5 Y S b_SaV]V^^lf SQaYQ^cQf
@Qb[Q\p Y]Vocbp b`VgYQ\m^lV _`VaQc_al U\p U_ba_h^_T_ XQSVaiV^Yp gY[\Q
Y _cUV\m^_Z VT_ YcVaQgYY5 U\p ^V]VU\V^^_T_ Slf_UQ YX `_U`a_TaQ]]l Y U\p
`aY^dUYcV\m^_T_ XQSVaiV^Yp SbVZ `a_TaQ]]l7 9f ]l bVZhQb Y aQbb]_caY]7

HQjV SbVT_ _[QXlSQVcbp ^dWV^ _`VaQc_a U_ba_h^_T_ Slf_UQ YX `_U`a_6
TaQ]]l5 [_c_alZ ^QXlSQVcbp 5H9D7 >Q`aY]Va5 ed^[gYo SlhYb\V^Yp hYbV\
EYR_^QhhY5 `aYSVUݷ^^do ^Q bca7 ;@:5 ]l ]_WV] b Yb`_\mX_SQ^YV] _`VaQc_aQ
5H9D `VaV`YbQcm cQ[C

6E>3D9?> O92?>13391>C 9>D575B2C <?>79>DD
F1B

9C 9>D575BD
@5 A5 BC <?>79>DD

2579>
96 > EF 9 D85>
2579>

O92?>1339 CF 9D
5H9D

5>4D
A CF 9D
B CF :D
6?B 9 CF ; D? > 4?
2579>

@ CF AD
A CF BD
B CF @ 4 A

5>4D
O92?>1339 CF B

5>4D

6b\Y S `aVUlUdjV] SQaYQ^cV ^Q] `aYi\_bm aQXUV\Ycm Sbݷ cV\_ ed^[gYY
^Q USV SVc[Y _`VaQc_aQ 96 Y ^Q `a_cpWV^YY SbVT_ cV\Q ed^[gYY _R nc_]
`_]^Ycm5 c_ XUVbm ]l b^QhQ\Q _RaQRQclSQV] b`VgYQ\m^lZݷ b\dhQZ5ݷ Y Vb\Y
Y]VVc ]Vbc_ Y]V^^_ nc_c b\dhQZ5 c_ ]l eY[bYadV] S_XSaQjQV]_V X^QhV^YV
Y ^V]VU\V^^_ XQSVaiQV] Sl`_\^V^YV7 5Q\VV ]l R\QT_`_\dh^_ XQRlSQV] _R
dWV _RaQR_cQ^^_] b\dhQVD cQ[Qp cVf^Y[Q `_XS_\pVc ^V XQ[\ohQcm _bcQ\m^_Z



;A? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

[_U 1eQ[cYhVb[Y aVQ\YXdojYZ Sbݷ c_5 aQUY hVT_ ^Q`YbQ^Q ed^[gYp2 S SVc[d
5<C57

3lT_UQ _c Yb`_\mX_SQ^Yp _`VaQc_aQ 5H9D bcQ^_SYcbp R_\VV _hVSYU^_Z b
a_bc_] [_\YhVbcSQ b`VgYQ\m^lf b\dhQVS7 @dbcm5 [ `aY]Vad5 ^Q] ^dW^_ ^Q`Y6
bQcm `_U`a_TaQ]]d5 aViQojdo [SQUaQc^_V daQS^V^YV7 ;_neeYgYV^cl daQS6
^V^Yp _^Q `_\dhYc hVaVX `QaQ]VcalD aVXd\mcQc5 [_c_alZ ^QiQ `a_gVUdaQ
SVa^ݷc hVaVX `QaQ]Vcal6`VaV]V^^lV5 RdUVc b_bc_pcm YX caݷf X^QhV^YZC \_6
TYhVb[_T_ 1^QZUV^l \Y;? [_a^Y2 Y USdf X^QhV^YZ cY`Q B51< ‑ nc_ RdUdc bQ]Y
[_a^Y7 B\dhQZ b_S`QUQojYf [_a^VZ ]l SlUV\pcm ^V RdUV]5 `a_bc_ `aYbS_Y]
_U^_ Y c_ WV hYb\_ _RVY] `VaV]V^^l]7

B`VgYQ\m^lf b\dhQVS cdc USQ7 3_6`VaSlf5 [_neeYgYV^c `aY Sc_a_Z bcV6
`V^Y ]_WVc _[QXQcmbp aQSV^ ^d\o5 S nc_] b\dhQV daQS^V^YV ^V pS\pVcbp [SQU6
aQc^l] Y aViQcm VT_ [Q[ [SQUaQc^_V ^V\mXp7 3_6Sc_alf5 UYb[aY]Y^Q^c ]_6
WVc _[QXQcmbp _caYgQcV\m^l]7 6b\Y ^V `aY]V^pcm _`VaQc_a U_ba_h^_T_ Sl6
f_UQ5 `a_gVUdaQ RdUVc SlT\pUVcm `aY]Va^_ cQ[C

@B?354EB5 AE14B1D93115 25 3C B51<D
F1B ?;C 2??<51>D F1B H:5 H;C B51<2D

F1B
4C B51<D

2579>
96 1 F 9 D85>

?; CF 61<C5
5<C5
2579>

4 CF 232 6 =3133D
96 4 E 9 D85>

?; CF 61<C5
5<C5
2579>

4 CF CABD142D
H: CF 162 6 42 8 1;312D
H; CF 162 4 42 8 1;312D
?; CF DBE5

5>4
5>4

5>4D

BQ]_V Y^cVaVb^_V ‑ b_RbcSV^^_ aViV^YV daQS^V^Yp ‑ d ^Qb _[QXQ\_bm XQ[_6ݷ
`Q^_ݷ ^Q caVcYZ da_SV^m S\_WV^^_bcY5 UQ Y S gV\_] d`aQS\pojQp bcad[cdaQ
^QiVZ `a_gVUdal SlT\pUYc U_S_\m^_ bcaQi^_7 9b`_\mXdp _`VaQc_a 5H9D5 ]l
]_WV] `VaV`YbQcm Vݷ ^Vb[_\m[_ Y^QhVC

@B?354EB5 AE14B1D93115 25 3C B51<D
;?HYcQcV\m5 X^Q[_]lZ b [_]`\V[b^l]Y hYb\Q]Y5 ]_WVc XQ]VcYcm5 hc_ [_a^Y [SQUaQc6

^_T_ daQS^V^Yp bdjVbcSdoc SbVTUQD aViYcm [SQUaQc^_V daQS^V^YV S [_]`\V[b^lf hYb\Qf
^V _hV^m b\_W^_5 ^_ bVZhQb `VaVU ^Q]Y bc_pc UadTYV gV\Y5 cQ[ hc_ ]l RdUV] aViQcm VT_
5ݷ6i[_\m^_]d_`ݷ S UVZbcSYcV\m^lf hYb\Qf7



;7=7 ;_^bcadYa_SQ^YV `a_TaQ]] ;A@

F1B ?;C 2??<51>D F1B H:5 H;C B51<2D
F1B

4C B51<D
2579>

96 1 F 9 D85>
2579>

?; CF 61<C5D
5H9D

5>4D
4 CF 232 6 =3133D
96 4 E 9 D85>
2579>

?; CF 61<C5D
5H9D

5>4D
4 CF CABD142D
H: CF 162 6 42 8 1;312D
H; CF 162 4 42 8 1;312D
?; CF DBE5

5>4D

6b\Y hdcm6hdcm bfYcaYcm5 ]_W^_ bUV\Qcm Vjݷ [_a_hVC

@B?354EB5 AE14B1D93115 25 3C B51<D
F1B ?;C 2??<51>D F1B H:5 H;C B51<2D

F1B
4C B51<D

2579>
?; CF 61<C5D
96 1 F 9 D85>

5H9DD
4 CF 232 6 =3133D
96 4 E 9 D85>

5H9DD
4 CF CABD142D
H: CF 162 6 42 8 1;312D
H; CF 162 4 42 8 1;312D
?; CF DBE5

5>4D

?hVSYU^_5 hc_ cV[bc `a_gVUdal bcQ\ ^Q]^_T_ pb^VV5 hV]d SVbm]Q b`_b_RbcSdVc
b_[aQjV^YV U\Y^l Vݷ cV\Q S `_\c_aQ aQXQ 1Rl\_ :> bca_[5 bcQ\_ :927

>Q `aQ[cY[V SbcaVhQocbp `_U`a_TaQ]]l b bdjVbcSV^^_ R�_\miY] [_\Y6
hVbcS_] b`VgYQ\m^lf b\dhQVS ‑ Yf ]_WVc _[QXQcmbp `pcm5 UVbpcm5 b[_\m[_
dT_U^_D `aY `_`lc[V ^Q`YbQcm cQ[do `_U`a_TaQ]]d RVX 5H9D ^Q] `_`a_bcd ^V
fSQcYc iYaY^l n[aQ^Q U\p bcad[cda^lf _cbcd`_S7 ;a_]V c_T_5 _aTQ^YX_Sl6
SQcm _RaQR_c[d b`VgYQ\m^lf b\dhQVS b `_]_jmo [_^bcad[gYY YX S\_WV^^lf
96’_S ^V S`_\^V `aQSY\m^_ UQWV ^Q YUVZ^_] da_S^VC _RjYZ b\dhQZ5 [_c_alZ



;AA PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

_hVSYU^_ ݷT\QS^VVݷ SbVf _cUV\m^_ aQbb]QcaYSQV]lf b`VgYQ\m^lf5 _[QXlSQ6
Vcbp _RaQR_cQ^ TUV6c_ S T\dRY^V d`aQS\pojVZ bcad[cdal5 hc_ _cS\V[QVc _c
^VT_ S^Y]Q^YV Y `a_cYS_aVhYc VT_ T\QSV^bcSdojVZ a_\Y7

5_ba_h^_ XQSVaiYcm ]_W^_ Y Sbo `a_TaQ]]d gV\Y[_]D nc_ UV\QVcbp _`V6
aQc_a_] 81<D7 Nc_c _`VaQc_a ]_W^_ `aY]V^Ycm S \oR_] ]VbcV `a_TaQ]]l5 S
c_] hYb\V S \oR_Z YX `_U`a_TaQ]]5 ^_ UV\Qcm nc_ bc_Yc b YXSVbc^_Z _bc_a_W6
^_bcmo7 >Q`aY]Va5 ^QhY^QojYV `a_TaQ]]Ybcl _hV^m \oRpc ݷRaQRQclSQcm_ݷ
\oRlV _iYR_h^lV bYcdQgYY5 SlUQSQp b__RjV^YV _R _iYR[V Y ^V]VU\V^^_ XQ6
SVaiQp `a_TaQ]]dD hc_Rl `_^pcm5 `_hV]d cQ[ UV\Qcm ^V b\VUdVc5 U_bcQc_h^_
`aVUbcQSYcm bVRV aVUQ[c_a cV[bc_S5 [_c_alZ cQ[Y] S_c aQUY[Q\m^l] _RaQX_]
RdUVc aVQTYa_SQcm ^Q \oR_V ^V`aQSY\m^_V ^QWQcYV [\QSYi7

3VabYp _`VaQc_aQ 81<D5 S[\ohݷ^^Qp S OB55 Y1C31<5 Y]VVc USV e_a]lC _Rlh^do5
[_TUQ S `a_TaQ]]V `a_bc_ `YiVcbp b\_S_ 81<D5 Y `QaQ]VcaYhVb[do ‑ S nc_] b\dhQV
`_b\V b\_SQ 81<D S b[_R[Qf d[QXlSQVcbp gV\_hYb\V^^_V SlaQWV^YV5 c_ Vbcm `YiVcbp
hc_6c_ Sa_UV 81<D1:27 @QaQ]Vca _`VaQc_aQ 81<D5 Vb\Y _^ d[QXQ^5 XQUQݷc U\p ^QiVZ
`a_TaQ]]l [_U XQSVaiV^Yp `a_gVbbQ5 hc_ `_XS_\pVc b__RjYcm _`VaQgY_^^_Z bY6
bcV]V5 db`Vi^_ \Y5 `_ ^QiV]d ]^V^Yo5 _caQR_cQ\Q ^QiQ `a_TaQ]]Q7 ;_U 9 _X^QhQVc
db`Vi^_V XQSVaiV^YV5 [_Ul :5 ; Y c7 U7 _`VaQgY_^^Qp bYbcV]Q aQbb]QcaYSQVc [Q[ `aY6
X^Q[ _iYR[Y7 3 [QhVbcSV [_UQ XQSVaiV^Yp cV_aVcYhVb[Y ]_W^_ Yb`_\mX_SQcm \oR_V
hYb\_ _c 9 U_ ;>> 1_U^_RQZc_S_V RVXX^Q[_S_V25 ^_ _Rlh^_ R_\miYV hYb\Q S nc_Z a_\Y
^V Yb`_\mXdoc ‑ S R_\miY^bcSV b\dhQVS [_U XQSVaiV^Yp ^V `aVSliQVc :97

?`VaQc_a 81<D RVX `QaQ]Vca_S n[SYSQ\V^cV^ _`VaQc_ad 81<D1925 c_ Vbcm b__cSVc6
bcSdVc db`Vi^_]d XQSVaiV^Yo7

>Q[_^Vg5 hQbc_ RlSQoc `_\VX^l `aYiVUiYV S @Qb[Q\m YX pXl[Q BY _`V6
aQc_al XQSVaiV^Yp gY[\Q 12B51;2 Y _cUV\m^_Z VT_ YcVaQgYY 13?>D9>E527
>Q `a_bclf XQUQhQf5 [Q[YV ]l aQbb]QcaYSQ\Y U_ bYf `_a5 `a_Y\\obcaY6
a_SQcm ncY _`VaQc_al ^V `_\dhQVcbp5 _^Y cQ] ^V ^dW^lD ^_ dWV _hV^m b[_a_
]l bc_\[^ݷ]bp b R_\VV b\_W^l]Y XQUQhQ]Y5 S [_c_alf 2B51; Y 3?>D9>E5
`_XS_\pc _jdcY]_ d`a_bcYcm cV[bc `a_TaQ]]l7

;7=7<7 2VXdb\_S^lV `VaVf_Ul

?`VaQc_a RVXdb\_S^_T_ `VaVf_UQ 7?D? `_XS_\pVc S \oR_Z ]_]V^c
`VaVUQcm d`aQS\V^YV S UadTdo c_h[d `a_TaQ]]l Y\Y5 Vb\Y dT_U^_5 `a_6
U_\WYcm Sl`_\^V^YV `a_TaQ]]l b UadT_T_ Vݷ ]VbcQ7 ?`VaQc_al5 ^Q [_6
c_alV RdUdc UV\Qcmbp RVXdb\_S^lV `VaVf_Ul5 `_]VhQocbp cQ[ ^QXlSQV6
]l]Y ]Vc[Q]Y 5 S a_\Y [_c_alf ]_Tdc Slbcd`Qcm _Rlh^lV YUV^cYeY6
[Qc_al5 Q cQ[WV hYb\Q6^_]VaQD `_b\VU^VV [_]`Y\pc_a `_UUVaWYSQVc aQ6
UY b_S]VbcY]_bcY b_ bcQal]Y UYQ\V[cQ]Y @Qb[Q\p7 @_b[_\m[d `a_TaQ]6
]d b ]Vc[Q]Y6YUV^cYeY[Qc_aQ]Y hYcQcm XQSVU_]_ `a_jV5 hV] `a_TaQ]]d b
]Vc[Q]Y6^_]VaQ]Y5 S ^QiV SaV]p ^_]VaQ S [QhVbcSV ]Vc_[ _Rlh^_ ^V Yb`_\m6
Xdocbp7

=Vc[Y U_\W^l Rlcm `VaVhYb\V^l S aQXUV\V _`YbQ^YZ b `_]_jmo [\ohV6
S_T_ b\_SQ <125<5 e_a]YadojVT_ aQXUV\ _`YbQ^Yp ]Vc_[ D bQ]Y ]Vc[Y `VaV6
hYb\pocbp hVaVX XQ`pcdo5 S [_^gV bcQSYcbp c_h[Q b XQ`pc_Z5 ^Q`aY]VaC



;7=7 ;_^bcadYa_SQ^YV `a_TaQ]] ;AB

<125<
ZE9D5 J<<M?>55 \53?>4\D175D

?Rlh^_ _`YbQ^YV ]Vc_[ SbcQS\poc ^V`_baVUbcSV^^_ `VaVU b\_S_] 2579> Y\Y
`VaVU aQXUV\_] _`YbQ^Yp `VaV]V^^lf7 >QU_ _c]VcYcm5 hc_ @Qb[Q\m XQ`aV6
jQVc ݷVaV`alTYSQcm`ݷ YX _U^_Z `_U`a_TaQ]]l S UadTdo5 ݷXQ`alTYSQcmݷ S
`_U`a_TaQ]]d YX _b^_S^_Z `a_TaQ]]l Y ݷSl`alTYSQcmݷ S _b^_S^do `a_6
TaQ]]d YX `_U`a_TaQ]]5 cQ[ hc_ UV\Qcm ]Vc[Y ݷT\_RQ\m^l]Yݷ ^Vc ^Y[Q[_T_
b]lb\Q7 =Vc[Y5 Yb`_\mXdV]lV S^dcaY `_U`a_TaQ]]l5 b\VUdVc _`YblSQcm S
aQXUV\V _`YbQ^YZ nc_Z `_U`a_TaQ]]l5 Q ]Vc[Y5 `_caVR_SQSiYVbp S T\QS^_Z
hQbcY `a_TaQ]]l ‑ ^V`_baVUbcSV^^_ `VaVU Vݷ ^QhQ\_]7

Hc_Rl `_]VcYcm _`VaQc_a ]Vc[_Z5 ncd ]Vc[d XQ`YblSQoc `VaVU cV[bc_]
_`VaQc_aQ5 _cUV\pp _c ^VT_ US_Vc_hYV]5 ^Q`aY]Va5 cQ[C

GB9D5<>1’`5 1B5 256?B5 D85 @?9>D’2D
@?9>DC

GB9D5<>1’J>4 >?G G5 1B5 1D D85 @?9>D’2D

@VaVf_U ^Q cQ[do ]Vc[d UV\QVcbp b_SbV] `a_bc_C

7?D? @?9>DD

3 \YcVaQcdaV hQbc_ ]_W^_ SbcaVcYcm dcSVaWUV^YV _ c_]5 hc_ _`VaQc_a 7?D?
p[_Rl V\mXp^ݷ Yb`_\mX_SQcm5ݷ `_c_]d hc_ _^ XQ`dclSQVc `a_TaQ]]d7 3 R_\m6
iY^bcSV b\dhQVS nc_ UVZbcSYcV\m^_ cQ[5 ^_ bdjVbcSdoc USV 1^V _U^Q5 ^V caY5
Q Y]V^^_ USV2 bYcdQgYY5 S [_c_alf `aY]V^V^YV 7?D? ^V c_\m[_ U_`dbcY]_5 ^_
Y WV\QcV\m^_7

@VaSQp YX USdf bYcdQgYZ _hV^m `a_bcQpC Slf_U YX ]^_T_[aQc^_ S\_WV^6
^lf d`aQS\pojYf [_^bcad[gYZ5 ^Q`aY]Va gY[\_S7 B Slf_U_] YX _U^_T_
gY[\Q b`aQSpcbp b`VgYQ\m^_ `aVU^QX^QhV^^lV U\p nc_T_ _`VaQc_al 2B51; Y
3?>D9>E55 ^_ hc_ UV\Qcm5 Vb\Y ݷSl`alT^dcmݷ ^dW^_5 b[QWV]5 YX caݷf gY[\_S5
S\_WV^^lf UadT S UadTQH ;_^Vh^_5 _R_ZcYbm RVX 7?D?5 bca_T_ T_S_ap5 ]_W6
^_ Y XUVbmC S db\_SYp gY[\_S SbcQSYcm `a_SVa[Y [Q[_T_6^YRdUm b`VgYQ\m^_T_
e\QW[Q5 S b�Q]_] S^dcaV^^V] gY[\V nc_c e\QW_[ SXSVbcY Y bUV\Qcm 2B51;D5
Y c_TUQ SbV gY[\l XQSVaiQcbp7 ?c]VcY]5 hc_ S R_\miY^bcSV b\dhQVS e\QW_[
`aYUݷcbp `a_SVapcm ^V c_\m[_ S db\_SYpf gY[\_S5 ^_ Y ^V[_c_alV hQbcY cV\
ncYf gY[\_S _RaQ]\pcm 96’Q]Y5 `a_SVapojY]Y Sbݷ c_c WV e\QW_[7 2l\_ Rl
`_ ]V^miVZ ]VaV bcaQ^^_ dcSVaWUQcm5 hc_ SbV ncY ^QTa_]_WUV^Yp _[QWdcbp
R_\VV pb^l]Y5 ^VWV\Y _UY^ _`VaQc_a 7?D? 1[_^Vh^_5 `aY db\_SYY5 hc_ Y]p
]Vc[Y SlRaQ^_ dUQh^_ Y b__cSVcbcSdVc bYcdQgYY5 S [_c_a_Z ^Q ^Vݷ UV\QVcbp
`VaVf_U27

3c_ado bYcdQgYo _`YbQcm ^Vb[_\m[_ b\_W^VV5 `_b[_\m[d ]l `_[Q Vjݷ ^V
aQbb]QcaYSQ\Y ^Y eQZ\l5 ^Y UY^Q]YhVb[do `Q]pcm7 CV] ^V ]V^VV5 `_`a_RdZ6
cV `aVUbcQSYcm bVRV5 hc_ Sl `YiVcV `_U`a_TaQ]]d5 [_c_aQp S ^QhQ\V bS_VZ
aQR_cl ^Q SaV]p XQRYaQVc bVRV ^V[YZ aVbdab5 [_c_alZ U_\W^Q `_c_] _cUQcm
_RaQc^_7 CQ[Qp bfV]Q aQR_cl SbcaVhQVcbp U_bcQc_h^_ hQbc_D `_6Q^T\YZb[Y



;B9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

SlbS_R_WUV^YV XQfSQhV^^lf aVbdab_S `VaVU _[_^hQ^YV] aQR_cl ^QXlSQVcbp
3<51>E@5 hc_ ]_WVc Rlcm `aYR\YXYcV\m^_ `VaVSVUV^_ b\_S_] _hYbc[Q7 >V_R6
f_UY]_bcm `a_YXSVbcY _hYbc[d `VaVU Slf_U_] YX `_U`a_TaQ]]l ^V `aVUbcQS6
\pVc ^Y[Q[Yf `a_R\V]5 Vb\Y c_h[Q Slf_UQ d ^Qb _U^QD `a_R\V]l ^QhY^Qocbp5
Vb\Y TUV6^YRdUm S bVaVUY^V cV[bcQ `_U`a_TaQ]]l S_X^Y[QVc `_caVR^_bcm U_6
ba_h^_T_ Vݷ XQSVaiV^Yp b `_]_jmo 5H9D7 @_`lc[Q _R_ZcYbm RVX 7?D? `aYSV6
Uݷc [ c_]d5 hc_ SVXUV ^V`_baVUbcSV^^_ `VaVU XQSVaiV^YV]5 c7 V7 `VaVU 5H9D Y
`VaVU [_^g_] cV\Q `_U`a_TaQ]]l `aYUݷcbp `a_UdR\Ya_SQcm [_U SbVf _`VaQ6
gYZ5 `a_S_UpjYf _hYbc[d7 5dR\Ya_SQ^YV [_UQ U_ U_RaQ _Rlh^_ ^V U_S_UYcC
Vb\Y ]l cV`Vam YX]V^Y] ^QhQ\_ `_U`a_TaQ]]l5 U_RQSYS Y\Y dRaQS _`VaQgYY
`_ XQfSQcd aVbdabQ5 SV\Y[Q SVa_pc^_bcm5 hc_ YX `_\dhYSiYfbp ^Vb[_\m[Yf
_UY^Q[_Slf eaQT]V^c_S5 Sl`_\^pojYf _hYbc[d5 ]l Yb`aQSY] c_\m[_ ^V[_6
c_alV5 Q `a_ _bcQ\m^lV XQRdUV]7 @_nc_]d S cQ[_Z bYcdQgYY _Rlh^_ `_bcd`Q6
oc Y^QhVC `VaVU _`VaQgYp]Y _hYbc[Y5 ^Qf_UpjY]Ybp S [_^gV `_U`a_TaQ]]l5
bcQSpc ]Vc[d 1[Q[ `aQSY\_5 Vݷ ^QXlSQoc AE9D Y\Y 3<51>E@25 Q S]Vbc_ 5H9D
UV\Qoc 7?D? ^Q ncd ]Vc[d7

B\VUdVc _RaQcYcm S^Y]Q^YV5 hc_ S _R_Yf b\dhQpf `VaVf_U UV\QVcbp ݷS^YXݷ
`_ [_Ud5 c7 V7 S`VaݷU `_ `_b\VU_SQcV\m^_bcY Sl`_\^V^Yp 1]Vc[Q bc_Yc S cV[bcV
`a_TaQ]]l ^YWV _`VaQc_aQ 7?D?2 Y ݷQadWd^ݷ YX d`aQS\pojYf [_^bcad[6
gYZ7 6b\Y d SQb S_X^Y[\_ WV\Q^YV bUV\Qcm 7?D? ^QXQU ‑ nc_ _X^QhQVc5 hc_
Sl b_XUQݷcV gY[\5 Q U\p gY[\_S Vbcm b`VgYQ\m^lV _`VaQc_alD `_`a_RdZcV Yb6
`_\mX_SQcm G89<5 Y\Y B5@51D8E>D9<7 6b\Y WV SQ] XQf_cV\_bm ݷS`alT^dcmݷ
S^dcam d`aQS\pojVZ [_^bcad[gYY5 c_5 b\VU_SQcV\m^_5 d SQb hc_6c_ `_i\_ b_6
SbV] ^V cQ[5 [Q[ ^QU_5 Y ^dW^_ ba_h^_ `_^pcm `aYhY^l S_X^Y[^_SV^Yp cQ[Yf
bcaQ^^lf WV\Q^YZD _c]VcY]5 hc_ @Qb[Q\m cQ[_T_ `a_bc_ ^V `_XS_\Yc7

;7=7=7 ? aQXRYV^YY `a_TaQ]]l ^Q `_U`a_TaQ]]l

;Q[ ]l dWV d`_]Y^Q\Y `aY _RbdWUV^YY `_U`a_TaQ]]5 TaQ]_c^_V aQXRY6
V^YV `a_TaQ]]l ^Q _R_b_R\V^^lV hQbcY `_XS_\pVc neeV[cYS^_ R_a_cmbp b_
b\_W^_bcmo Vݷ S_b`aYpcYpD nc_ `a_TaQ]]Ybcb[YZ SQaYQ^c `aY^gY`Q aQXUV6ݷ
\pZ Y S\QbcSdZ7ݷ

>QhY^QojYV `a_TaQ]]Ybcl 1_Rlh^_ i[_\m^Y[Y Y\Y bcdUV^cl ]\QUiYf
[dab_S2 hQbc_ UV\Qoc bVamݷX^do bcaQcVTYhVb[do _iYR[dC `aV^VRaVTQp `_U6
`a_TaQ]]Q]Y5 `lcQocbp aVQ\YX_SQcm Sbo XQUQhd S SYUV _U^_Z R_\mi_Z T\QS6
^_Z hQbcY7 ;_TUQ aQX]Va cQ[_Z `a_TaQ]]l `VaVSQ\YSQVc XQ [Q[do6^YRdUm
b_c^o bca_[5 ^QSYTQgYp `_ [_Ud aVX[_ XQcadU^pVcbpD `_`a_bcd T_S_ap5 `aY
aQR_cV b cQ[_Z `a_TaQ]]_Z 1^Q`aY]Va5 `aY ^V_Rf_UY]_bcY hc_6c_ S ^VZ Yb6
`aQSYcm2 R_\miV SaV]V^Y caQcYcbp ^Q `_Yb[ ^dW^_T_ eaQT]V^cQ5 ^VWV\Y
^Q bQ]Y Yb`aQS\V^Yp7 C_ WV bQ]_V `a_Ybf_UYc5 Vb\Y `_XS_\Ycm bdjVbcSV^^_
ݷaQb`df^dcmݷ ^V T\QS^_Z `a_TaQ]]V5 Q \oR_Z YX `_U`a_TaQ]]7

3 YUVQ\V [QWUQp _R_b_R\V^^Qp hQbcm `a_TaQ]]l5 RdUm c_ `_U`a_TaQ]6
]Q Y\Y T\QS^Qp `a_TaQ]]Q5 U_\W^Q Rlcm ^Qbc_\m[_ [_a_c[_Z5 hc_Rl _U^_T_
RVT\_T_ SXT\pUQ ^Q ^Vݷ Rl\_ U_bcQc_h^_ U\p `_^Y]Q^Yp Vݷ _RjVZ bcad[cd6



;7=7 ;_^bcadYa_SQ^YV `a_TaQ]] ;B:

al7 ?`lc `_[QXlSQVc5 hc_ YUVQ\m^Qp `_U`a_TaQ]]Q ^V U_\W^Q `aVSliQcm
;> bca_[5 f_cp nc_c \Y]Yc5 S__RjV T_S_ap5 ^V S`_\^V Wݷbc[YZ7 6b\Y S SQiVZ
`_U`a_TaQ]]V ^dW^_ aQbb]_caVcm ]^_T_ aQX^lf S_X]_W^lf SQaYQ^c_S Y UVZ6
bcS_SQcm S b__cSVcbcSYY b cQ[Y] SlR_a_]5 S`_\^V U_`dbcY]_ hdcm `aVSlbYcm
d[QXQ^^lZ aQX]VaC `_U`a_TaQ]]Q S >9 bca_[ S cQ[_Z bYcdQgYY [aY]Y^Q\_]
^V bhYcQVcbp5 f_cp Y ^V `aYSVcbcSdVcbpD b UadT_Z bc_a_^l5 Vb\Y `_U`a_TaQ]]Q
`_URYaQVcbp [ U\Y^V S ?95 Q c_ Y @9 bca_[5 c_ Vݷ b\VUdVc ^V]VU\V^^_5 ^V _bcQS6
\pp nc_T_ ^Q QRbcaQ[c^_V 5ݷ[_c_`ݷ aQXRYcm ^Q `_UXQUQhY7 6b\Y WV `_U`a_6
TaQ]]Q `VaVSQ\Y\Q XQ b_c^o bca_[5 SQ] bc_Yc `VaV_b]lb\Ycm bS_ݷ _c^_iV^YV
[ _e_a]\V^Yo [_UQ5 `_b[_\m[d `aY `aQSY\m^_] `_Uf_UV cQ[_T_ ^Y[_TUQ ^V
`a_YX_ZUݷc7

HYb\_ ;> S_X^Y[\_ XUVbm ^V b\dhQZ^_7 CaQUYgY_^^lZ aQX]Va n[aQ^Q
Q\eQSYc^_6gYea_S_T_ cVa]Y^Q\Q b_bcQS\pVc ;>HA9 Y\Y ;=HA9 1;= Y\Y ;> bca_[
`_ A9 X^Q[_]Vbc S bca_[V25 Y bhYcQVcbp5 hc_ `_U`a_TaQ]]Q U_\W^Q gV\Y[_] d]VjQcmbp
^Q cQ[_Z n[aQ^5 hc_Rl U\p Vݷ Q^Q\YXQ ^V `aYf_UY\_bm `aYRVTQcm [ b[a_\\Y^Td7
3`_\^V S_X]_W^_5 hc_ \Yh^_ Sl `aVU`_hYcQVcV aQR_cQcm b aVUQ[c_aQ]Y cV[bc_S5
Yb`_\mXdojY]Y TaQeYhVb[YZ aVWY]5 Y ^Q SQiV] n[aQ^V d]VjQVcbp T_aQXU_ R_\miV5
hV] ;> bca_[D nc_5 ^Q bQ]_] UV\V5 ^Y[Q[ ^V ]V^pVc bYcdQgYo5 `_c_]d hc_5 S_6`VaSlf5
S_b`aY^Y]Qcm cV[bc bdjVbcSV^^_ U\Y^^VV ;> bca_[ cpWV\_5 UQWV Vb\Y VT_ dUQ\_bm
`_]VbcYcm ^Q n[aQ^D S_6Sc_alf5 ]^_TYV `a_TaQ]]Ybcl `aY aQR_cV S TaQeYhVb[_]
aVWY]V `aVU`_hYcQoc [ad`^lV iaYecl5 cQ[ hc_ ^Q Yf n[aQ^ R_\miV ;> bca_[ Sb6ݷcQ[Y
^V S\VXVc7

; S_`a_bd _`cY]Q\m^_T_ aQX]VaQ `_U`a_TaQ]]l ]_W^_ `_U_ZcY Y b Uad6
T_Z bc_a_^l7 ;QWUQp `_U`a_TaQ]]Q U_\W^Q aViQcm a_S^_ _U^d XQUQ6
hd5 `aYhݷ] Sl U_\W^l U\p bVRp be_a]d\Ya_SQcm5 [Q[do [_^[aVc^_ XQUQhd
RdUVc aViQcm ncQ `_U`a_TaQ]]Q7 6b\Y ncQ XQUQhQ U_bcQc_h^_ b\_W^Q5 hc_6
Rl YX ^Vݷ ]_W^_ Rl\_ SlUV\Ycm `_UXQUQhY5 c_ Yf ^dW^_ SlUV\Ycm ‑ nc_
`_SliQVc pb^_bcm `a_TaQ]]l7

?c]VcY]5 hc_ `aQSY\_ U^Q_ݷ `_U`a_TaQ]]Q ‑ _U^Q XQUQhQݷ `_]_WVc SQ]
cQ[WV Y `aY SlR_aV `QaQ]Vca_S U\p `_U`a_TaQ]]l7 >QhY^QojYV `a_TaQ]6
]Ybcl hQbc_ UV\Qoc fQaQ[cVa^do _iYR[d5 b^QRWQp `_U`a_TaQ]]d cQ[Y]Y
`QaQ]VcaQ]Y5 b]lb\ [_c_alf ^VS_X]_W^_ _Rkpb^Ycm RVX _Rkpb^V^Yp `aY^6
gY`Q aQR_cl SlXlSQojVZ `_U`a_TaQ]]l7 CQ[_Z bcY\m ^Y[dUQ ^V T_UYcbp7
?cSVc ^Q S_`a_b _hcݷ UV\QVc ncQ `_U`a_TaQ]]Qݷ U_\WV^ b_bc_pcm
YX _U^_Z eaQXl5 Y YX nc_Z eaQXl U_\W^_ Rlcm f_cp Rl S `VaS_] `aY6
R\YWV^YY `_^pc^_5 [Q[_SQ bV]Q^cY[Q SbVf `QaQ]Vca_S `_U`a_TaQ]]l7 Nc_c
`aY^gY` cQ[ Y ^QXlSQVcbp `aQSY\_] _U^_Z eaQXl 7

;_\m b[_a_ aVhm XQi\Q _ `QaQ]VcaQf5 _c]VcY] Vjݷ _UY^ ]_]V^c7 @_U`a_6
TaQ]]d5 Y]Vojdo ^V R_\VV `pcY `QaQ]Vca_S5 Yb`_\mX_SQcm \VT[_D
`_U`a_TaQ]]d b iVbcmo `QaQ]VcaQ]Y Yb`_\mX_SQcm ^Vb[_\m[_ XQ6
cadU^YcV\m^_D `_U`a_TaQ]]l b bV]mo Y R_\VV `QaQ]VcaQ]Y db\_W6
^poc5 Q ^V _R\VThQoc aQR_cd b [_U_]7 Nc_ _Rdb\_S\V^_ _b_RV^^_bcp]Y
hV\_SVhVb[_T_ ]_XTQ7 DUVaWQcm S `Q]pcY `_b\VU_SQcV\m^_bcm YX `pcY _Rk6
V[c_S ^Q] U_bcQc_h^_ `a_bc_5 `_b\VU_SQcV\m^_bcm YX iVbcY _RkV[c_S ]_WVc
dUVaWQcm S `Q]pcY ^V [QWUlZ5 ^d Q Vb\Y _RkV[c_S bV]m Y\Y R_\miV5 c_ dUVa6



;B; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

WQcm Yf S `Q]pcY VUY^_Z [QacY^[_Z `_`a_bcd ^VS_X]_W^_5 `aYf_UYcbp b_6
_cSVcbcSdojdo `_b\VU_SQcV\m^_bcm XQXdRaYSQcm5 Q `_c_] caQcYcm SaV]p Y
bY\l ^Q c_5 hc_Rl Sb`_]^Ycm XQXdRaV^^_V7 @_[Q SQiQ `_U`a_TaQ]]Q Y]VVc
^V R_\miV `pcY `QaQ]Vca_S5 Sl5 [Q[ `aQSY\_5 \VT[_ dUVaWYcV S `Q]pcY Yf
bV]Q^cY[d 1Vb\Y nc_ ^V cQ[ ‑ b[_aVV SbVT_5 `_U`a_TaQ]]Q ^VdUQh^_ b`a_V[cY6
a_SQ^Q25 cQ[ hc_ bUV\Qcm SlX_S cQ[_Z `_U`a_TaQ]]l _[QWVcbp U\p SQb \VT[_7
6b\Y WV `QaQ]Vca_S R_\miV5 c_ ^Q`YbQ^YV [QWU_T_ SlX_SQ nc_Z `_U`a_TaQ]6
]l `aVSaQcYcbp S ]dhYcV\m^_V Y ^V SbVTUQ db`Vi^_V [_Slap^YV S `Q]pcY Y\Y5
hc_ R_\VV SVa_pc^_5 S cV[bcV `a_TaQ]]lD cQ[YV SVjY ^VYXRVW^_ _cS\V[Qoc
`a_TaQ]]YbcQ _c cV[djVZ XQUQhY5 XQbcQS\pp Sb`_]Y^Qcm ^VbdjVbcSV^^lV UV6
cQ\Y [_UQ5 ^Q`YbQ^^_T_ aQ^VV7

=_W^_ ^QXSQcm Vjݷ _U^_ n]`YaYhVb[_V `aQSY\_5 `_]_TQojVV TaQ]_c^_
aQXRYcm XQUQhd ^Q `_UXQUQhY7 ;QWUQp SlUV\V^^Qp `_UXQUQhQ U_\W^Q Rlcm
cQ[_Z5 hc_Rl `aY aQR_cV ^QU SlXlSQojVZ `_U`a_TaQ]]_Z ]_W^_ Rl\_ ^V
`_]^Ycm UVcQ\Y aVQ\YXQgYY SlXlSQV]_Z5 Y ^Q_R_a_c5 `aY aQR_cV ^QU SlXlSQ6
V]_Z ‑ ^Y[Q[ ^V dhYclSQcm UVcQ\Y aVQ\YXQgYY SlXlSQojVZ7 6b\Y nc_ `aQSY6
\_ ^V Sl`_\^pVcbp5 hcV^YV [_UQ b aQXRYV^YV] ^Q `_U`a_TaQ]]l ]_WVc bcQcm
R_\VV cadU^l]5 hV] U_ cQ[_T_ aQXRYV^Yp ‑ SVUm `aY Q^Q\YXV [_UQ `aYUݷcbp
`_bc_p^^_ ݷalTQcm`ݷ ]VWUd cV\Q]Y USdf `_U`a_TaQ]]7 Hc_Rl nc_T_ YXRV6
WQcm5 cV[bc SlXlSQV]_Z `_U`a_TaQ]]l b\VUdVc bUV\Qcm `_^pc^l] hV\_SV[d5
^Y[_TUQ ^V SYUVSiV]d cV[bcQ SlXlSQojVZ `_U`a_TaQ]]l5 Y ^Q_R_a_c7 6b6
\Y USV SXQY]_UVZbcSdojYV `_U`a_TaQ]]l ^VS_X]_W^_ `_^pcm UadT
RVX UadTQ5 c_ cQ[_V aQXRYV^YV ^Q `_U`a_TaQ]]l RVb`_\VX^_ Y UQWV
]_WVc _[QXQcmbp SaVU^l]7

;7>7 BY]S_\l Y Yf [_UlD cV[bc_SlV UQ^^lV

;Q[ ]l dWV X^QV] YX 5<7=7:ݷ cV[bcl S [_]`mocVaV `aVUbcQS\pocbp S SYUV
`_b\VU_SQcV\m^_bcVZ hYbV\5 [QWU_V YX [_c_alf b__cSVcbcSdVc _U^_]d bY]S_6
\d cV[bcQ5 `aYhݷ] _UY^ Y c_c WV bY]S_\ SbVTUQ `aVUbcQS\pVcbp _U^Y] Y cV]
WV hYb\_]D nc_ hYb\_ ^QXlSQVcbp [_U_] bY]S_\Q 7

3 nc_Z T\QSV ]l RdUV] aQbb]QcaYSQcm ^Vb[_\m[_ d`a_jݷ^^do bYcdQgYoC
bhYcQcm5 hc_ U\p faQ^V^Yp [_UQ _U^_T_ bY]S_\Q U_bcQc_h^_ _U^_T_ RQZcQ7
3 cQ[do [QacY^d S`_\^V d[\QUlSQVcbp [_UYa_S[Q J\LRR Y Vݷ ]^_T_hYb\V^6
^lV S_bm]YRYc^lV aQbiYaV^Yp 1b]7 2D<7=7:ݷ R_\VV c_T_5 ]^_TYV `a_TaQ]]l5
^Q`YbQ^^lV S aQbhݷcV ^Q _U^_RQZc_SlV [_Ul bY]S_\_S5 RdUdc S`_\^V db`Vi6
^_ aQR_cQcm b ^]O6A7 Hc_ [QbQVcbp [b_SbVݷ [_aaV[c^_Zݷ aQR_cl b ]^_T_6
RQZc_Sl]Y bY]S_\Q]Y5 c_ nc_ cV]Q U\p _cUV\m^_T_ aQXT_S_aQ5 `aYhݷ] cV]Q
U_bcQc_h^_ b\_W^QpD `_Ua_R^_V Ybb\VU_SQ^YV nc_T_ S_`a_bQ _cS\V[\_ Rl ^Qb
_c R_\VV ^Qbdj^lf XQUQh5 `_nc_]d ]l _bcQSY] ncY `a_R\V]l XQ aQ][Q]Y
^QiVZ [^YTY7
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AYb7 ;7<7 IVbc^QUgQcVaYh^lV [_Ul J\LRR

;7>7:7 BaVUbcSQ aQR_cl b bY]S_\Q]Y S @Qb[Q\V

;Q[ ]l dWV X^QV]5 U\p faQ^V^Yp bY]S_\_S S @Qb[Q\V `aVUdb]_caV^ b`VgY6
Q\m^lZ cY`5 [_c_alZ ^QXlSQVcbp 381B7 8^QhV^Yp]Y SlaQWV^YZ nc_T_ cY`Q
pS\pocbp _UY^_h^lV bY]S_\l5 cQ[YV [Q[ ’1’5 ’@’5 ’P’5 ’1’5 ’ ’ 1`a_RV\25
Q cQ[WV b`VgYQ\m^lV bY]S_\l5 cQ[YV5 ^Q`aY]Va5 [Q[ `VaVS_U bca_[Y5 cQRd6
\pgYp Y c7 `7 ?RbdWUQp S `VaS_Z hQbcY ^QiVZ [^YTY [_]`mocVa^_V `aVU6
bcQS\V^YV cV[bc_S_Z Y^e_a]QgYY5 ]l dWV _c]VhQ\Y5 hc_ [_^[aVc^lZ ^QR_a
U_bcd`^lf bY]S_\_S XQSYbYc _c Yb`_\mXdV]_Z [_UYa_S[Y5 ^_ ]_W^_ c_h^_
b[QXQcm5 hc_ bY]S_\l cQR\Ygl J\LRR `aYbdcbcSdoc SbVTUQ Y SVXUV7 BQ]d
cQR\Ygd J\LRR 1b d[QXQ^YV] [_U_S bY]S_\_S S UVbpcYh^_Z bYbcV]V2 ]l `aYS_6
UY\Y ^Q aYb7 :7:=5 bca7 ;997 5\p dU_RbcSQ ^Q aYb7 ;7< ]l `aYSV\Y cd WV cQR\Ygd
b iVbc^QUgQcVaYh^l]Y [_UQ]YD b_hVcQ^Yp]Y YX USdf Y caݷf XQT\QS^lf \Q6
cY^b[Yf Rd[S _R_X^QhV^l b`VgYQ\m^lV 1d`aQS\pojYV2 bY]S_\lD `a_RV\ U\p
^QT\pU^_bcY _R_X^QhV^ 7ݷYL\ݷ 9X SbVT_ ]^_T__RaQXYp ncYf ݷfYcalfݷ bY]S_6
\_S5 [_c_alV ^Q bQ]_] UV\V ^V b_SbV] bY]S_\l5 ^Qb ]_Tdc XQY^cVaVb_SQcm
aQXSV hc_ W^U ݷ\_bY]Sݷ1 b [_U_] 95 `aY SlUQhV ^Q `VhQcm ^Q n[aQ^V ^YhVT_
^V ]V^pVcbpD hQbc_ Yb`_\mXdVcbp S [QhVbcSV _TaQ^YhYcV\p bca_[_S_T_ RdeV6
aQ2D KNU 125<<5 [_U @5 `aY SlUQhV ^Q `VhQcm ^Q n[aQ^V ^YhVT_ ^V ]V^pVcbp5
^_ `_ YUVV U_\WV^ `a_XSdhQcm [_a_c[YZ XSd[_S_Z bYT^Q\D ^Q cV\VcQZ`Qf XSV6
^V\ XS_^_[2D K\ 1213;C@1355 [_U A5 `aY SlUQhV ^Q `VhQcm `VaV]VjQVc [dab_a
^Q _U^d `_XYgYo S\VS_25 Q] 18?B9J?>D1< D12E<1D9?>5 cQRd\pgYp5 [_U BD `VaV]V6
jQVc [dab_a S`aQS_ S R\YWQZido `_XYgYo5 [aQc^do S_bm]Y Y\Y UadT_]d
hYb\d5 dbcQ^_S\V^^_]d S ^Qbca_Z[Qf cVa]Y^Q\Q25 UO 1<9>565545 dWV X^Q[_]lZ
^Q] `VaVS_U bca_[Y b [_U_] :925 L[ 131BB9175 B5DEB>5 S_XSaQc [QaVc[Y5 [_U :<5
[dab_a `VaV]VjQVcbp S ^QhQ\_ cV[djVZ bca_[Y2 Y N\L 15C31@55 `aY SlS_UV ^Q
`VhQcm _Rlh^_ _R_X^QhQVc ^QhQ\_ d`aQS\pojVZ [_U_S_Z `_b\VU_SQcV\m^_bcY5
^Q`aY]Va5 U\p `VaV]VjV^Yp [dab_aQ S XQUQ^^do `_XYgYo27

>V[_c_alV YX d`aQS\pojYf bY]S_\_S ]_Tdc Rlcm `_\dhV^l `a_TaQ]]_Z
`aY SS_UV cV[bcQ b [\QSYQcdalC nc_ UO 1`aY ^QWQcYY [\QSYiY N>D5B25 Q]
1[\QSYiQ ]1225 K\ Y MNU 1b__cSVcbcSV^^_ [\QSYiY K13;C@135 Y M5<5D525 N\L
1[\QSYiQ NC31@52D [a_]V c_T_5 ݷbY]S_\lݷ b d`aQS\pojY]Y [_UQ]Y `aY aQ6
R_cV b cVa]Y^Q\_] 1[Q[ ^Qbc_pjY]5 cQ[ Y n]d\YadV]l] `a_TaQ]]^_2 ]_W^_



;B= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

SSVbcY5 ^QWQS [_]RY^QgYo [\QSYi b LDB<C LDB<6I 1925 LDB<6J 1:25 LDB<6K 1;25
7775 LDB<6c 1;?25 LDB<6d 1;@25 LDB<6e 1;A25 LDB<6f 1;B275 LDB<6g 1<925 LDB<6h 1<:25
^_ ]^_TYV YX ncYf [_U_S UaQZSVa cVa]Y^Q\Q _RaQRQclSQVc bQ]5 cQ[ hc_ aQ6
R_cQojQp S cVa]Y^Q\V `a_TaQ]]Q Yf ^V SYUYc7 >Q`aY]Va5 Vb\Y Sl ^QW]ݷcV
LDB<6L5 UaQZSVa cVa]Y^Q\Q ^V _cUQbc SQiVZ `a_TaQ]]V bY]S_\ b [_U_] <D
S]Vbc_ nc_T_ _^ _c`aQSYc `a_TaQ]]V b`VgYQ\m^lZ bYT^Q\ 5 [_c_alZ Vݷ `_6
`a_bcd dRmݷc 1]l _RbdWUQ\Y nc_c neeV[c S_ SS_U^_Z hQbcY5 b]7 bca7 B?27 @aY
^V_Rf_UY]_bcY UaQZSVa cVa]Y^Q\Q ]_WVc Rlcm `VaV^Qbca_V^5 Y nc_ ]_WVc5 S
c_] hYb\V5 bUV\Qcm SQiQ `a_TaQ]]QD S hQbc^_bcY5 hdcm `_XWV ]l bc_\[^ݷ]bp
b `a_TaQ]]Q]Y5 [_c_alV _c[QXlSQocbp ݷdRYSQcmbpݷ `aY ^QWQcYY LDB<6L7

3 `a_TaQ]]V ^Q @Qb[Q\V bY]S_\l5 [Q[ ]l dWV X^QV]5 _R_X^QhQocbp b `_6
]_jmo Q`_bca_e_SC \oR_Z;@ bY]S_\5 XQ[\ohݷ^^lZ S Q`_bca_el5 _R_X^QhQVc
bQ] bVRp7 ;a_]V nc_T_5 ]_W^_ XQUQcm bY]S_\ b `_]_jmo VT_ [_UQ 1S UVbpcYh6
^_Z bYbcV]V2C ^Q`aY]Va5 3:9 _X^QhQVc bY]S_\ `VaVS_UQ bca_[Y5 Q 3>> ‑ nc_
QRb_\oc^_ c_ WV bQ]_V5 hc_ ’@’ 1[Q[ SYU^_ YX cQR\Ygl5 [_U bY]S_\Q bV]ݷa[Y
b_bcQS\pVc <@165 c_ Vbcm >>1027 5\p XQUQ^Yp b`VgYQ\m^lf bY]S_\_S b [_UQ]Y
_c : U_ ;? ]_W^_ cQ[WV S_b`_\mX_SQcmbp cQ[ ^QXlSQV]_Z ݷQaVc_h^_Z]ݷ ^_6
cQgYVZC gJ _X^QhQVc bY]S_\ b [_U_] : 1c7 V7 c_ WV bQ]_V5 hc_ Y 3:25 gK ‑ c_
WV5 hc_ Y 3;5 Y cQ[ UQ\VVD S]Vbc_ 3;? ]_W^_ ^Q`YbQcm gc7

; `aY]Vad5 [Q[ nc_ ^Q] dWV f_a_i_ YXSVbc^_5 _`VaQc_a GB9D5<>5 ^Q`V6
hQcQS SbV bS_Y QaTd]V^cl5 S [_^gV SlUQݷc bY]S_\ `VaVS_UQ bca_[Y5 hc_ [Q[
aQX Y `aYS_UYc [ `VaV]VjV^Yo [dab_aQ ^Q b\VUdojdo bca_[d7 @aY nc_] ^Y6
[c_ ^V ]ViQVc ^Q] SlUQcm bY]S_\ `VaVS_UQ bca_[Y RVX `_baVUbcSQ GB9D5<>D
S hQbc^_bcY5 S]Vbc_ f_a_i_ X^Q[_]_T_ ^Q]

GB9D5<>1’Q5<<?5 G?B<41’2

]l ]_T\Y Rl ^Q`YbQcm

GB9D51’Q5<<?5 G?B<41’5 3:92

Y\Y

GB9D51’Q5<<?5 G?B<41’5 gS2

1S _R_Yf ncYf b\dhQpf b^QhQ\Q SlUQݷcbp bca_[Q5 Q `_c_] _cUV\m^_ bY]S_\
`VaVS_UQ bca_[Y2D XQRVTQp S`VaݷU5 _c]VcY]5 hc_ ]_W^_ bUV\Qcm Vjݷ fYcaVV5
ݷXQT^QSݷ bY]S_\ `VaVS_UQ bca_[Y `ap]_ S bQ]d bca_[d _U^Y] YX b\VUdojYf
b`_b_R_SC

GB9D51’Q5<<?5 G?B<41’3:92
GB9D51’Q5<<?5 G?B<41’gS2

;@6b\Y S SQiVZ bYbcV]V Yb`_\mXdVcbp [_UYa_S[Q ^Q _b^_SV ^>93?455 c_ Sl \VT[_ ]_WVcV
b_SVaiYcm _iYR[d5 `_bcQSYS ]VWUd Q`_bca_eQ]Y cQ[_Z bY]S_\5 [_U [_c_a_T_ XQ^Y]QVc
R_\miV _U^_T_ RQZcQD [_]`Y\pc_a b ncY] ^V b`aQSYcbp7 D^YSVabQ\m^lZ aVgV`c XUVbm _hV^m
`a_bcC S cV[bcV `a_TaQ]]l b\VUdVc Yb`_\mX_SQcm c_\m[_ bY]S_\l YX ^QR_aQ J\LRR5 Q Sbݷ
_bcQ\m^_V `aY ^V_Rf_UY]_bcY aQX]VjQcm S _cUV\m^lf eQZ\Qf7



;7>7 BY]S_\l Y Yf [_UlD cV[bc_SlV UQ^^lV ;B>

1XUVbm S _R_Yf b\dhQpf GB9D5 `VhQcQVc c_\m[_ _U^d bca_[d5 ^_ S nc_Z bca_[V
S [_^gV b_UVaWYcbp bY]S_\ `VaVS_UQ bca_[Y27

BY]S_\ Q`_bca_eQ Yb`_\mXdVcbp [Q[ _TaQ^YhYSQojYZ U\p \YcVaQ\_S5
`aVUbcQS\pojYf [Q[ _UY^_h^lV bY]S_\l5 cQ[ Y bca_[YD Vb\Y WV S_X^Y[QVc
^V_Rf_UY]_bcm d[QXQcm bQ] bY]S_\ 5ݷ’ݷ VT_ dUSQYSQoc5 cV] bQ]l] b__RjQp
[_]`Y\pc_ad5 hc_ S UQ^^_] b\dhQV Y]VVcbp S SYUd bY]S_\ Q`_bca_eQ [Q[ cQ6
[_S_Z5 Q ^V _[_^hQ^YV \YcVaQ\Q7 >Q`aY]Va5 eaQXd 81D’C[ݷ fi>51ݷ S `a_TaQ]]V
^Q @Qb[Q\V XQUQoc cQ[C 81D’’C[’ݷ 7ݷ’51<69 6b\Y ^Q] `_caVRdVcbp ^V bca_6
[Q5 Q _UY^_h^lZ bY]S_\ Q`_bca_eQ5 c_ SlT\pUVcm b__cSVcbcSdojYZ \YcVaQ\
RdUVc cQ[C Dݷ’’’’ݷ `VaSlZ Q`_bca_e _R_X^QhQVc ^QhQ\_ \YcVaQ\Q5 USQ b\VUd6
ojYf ‑ b_RbcSV^^_ bY]S_\ Q`_bca_eQ5 `_b\VU^YZ ‑ [_^Vg \YcVaQ\Q7

>QU bY]S_\Q]Y _`aVUV\V^l _`VaQgYY baQS^V^Yp ‑ c_h^_ cQ[ WV5 [Q[ Y ^QU
hYb\Q]YD ^Q bQ]_] UV\V baQS^YSQocbp `_`a_bcd [_Ul bY]S_\_SC ^Q`aY]Va5
SlaQWV^YV ’1’ E ’J’ RdUVc YbcY^^l]5 Q ’@’ G ’Z’ ‑ \_W^l]7 Nc_5 Q cQ[WV
^V`aValS^_V aQb`_\_WV^YV S J\LRR6cQR\YgV bY]S_\_S ^V[_c_alf [QcVT_aYZ5
`_XS_\pVc SlhYb\V^YV] _U^_T_ \_TYhVb[_T_ SlaQWV^Yp _`aVUV\Ycm5 _c^_bYc6
bp \Y bY]S_\ [ cQ[_Z [QcVT_aYYD cQ[5 SlaQWV^YV 13 GF ’1’2 1>4 13 EF ’J’2
Vbcm XQ`Ybm ^Q @Qb[Q\V S_`a_bQ pS\pVcbpݷ \Y bY]S_\5 ^Qf_UpjYZbp S `V6
aV]V^^_Z 35 bca_h^_Z \QcY^b[_Z Rd[S_ZݷD Q^Q\_TYh^lV SlaQWV^Yp U\p XQ6
T\QS^lf Rd[S Y U\p gYea SlT\pUpc [Q[ 13 GF ’J’2 1>4 13 EF ’c’2 Y
13 GF ’9’2 1>4 13 EF ’B’27

3_ SaV]p aQR_cl `a_TaQ]]l ]_W^_ `_ Y]VojV]dbp bY]S_\d5 c_ Vbcm Sl6
aQWV^Yo cY`Q 381B5 `_\dhYcm hYb\V^^_V X^QhV^YV VT_ [_UQD U\p nc_T_ Yb`_\m6
XdVcbp Sbca_V^^Qp ed^[gYp ?B4;A7 >Q`aY]Va5 Vb\Y d ^Qb Vbcm `VaV]V^^lV

F1B
3C 381BD
>C 9>D575BD

c_ RdUVc [_aaV[c^l] `aYbSQYSQ^YV > CF ?B41325 `aY nc_] S `VaV]V^^do > Rd6
UVc XQ^Vbݷ^ [_U bY]S_\Q5 faQ^YSiVT_bp S `VaV]V^^_Z 37 ?RaQc^Qp _`VaQgYp ‑
`_\dhV^YV bY]S_\Q `_ XQUQ^^_]d [_Ud ‑ `a_YXS_UYcbp Sbca_V^^_Z ed^[gYVZ
38BD `aYbSQYSQ^YV 3 CF 38B1>2 XQ^Vbݷc S `VaV]V^^do 3 bY]S_\5 [_U [_c_a_T_
1S SYUV _Rlh^_T_ hYb\Q2 ^Qf_UYcbp S > ‑ `aY db\_SYY5 hc_ nc_ hYb\_ ^Qf_UY6
\_bm S UYQ`QX_^V _c 9 U_ ;>>D aVXd\mcQc 38B U\p UadTYf X^QhV^YZ QaTd]V^cQ
^V _`aVUV\7^ݷ ;_^Vh^_5 38B1>>2 ‑ nc_ c_ WV bQ]_V5 hc_ Y 3>>5 Y ’@’D ^_5 S
_c\YhYV _c \YcVaQ\_S5 ed^[gYp 38B `_XS_\pVc ^Q] b[_^bcadYa_SQcm bY]S_\5
[_U [_c_a_T_ ]l ^V X^Q\Y S_ SaV]p ^Q`YbQ^Yp `a_TaQ]]l Y\Y [_c_alZ S_
SaV]p aQR_cl `a_TaQ]]l ]V^pVcbp7 >Q`aY]Va5 cQR\Yh[d5 `_f_Wdo ^Q cd5 hc_
`_[QXQ^Q ^Q aYb7 ;7< 1c_\m[_ RVX d`aQS\pojYf bY]S_\_S2 ]_W^_ ^Q`VhQcQcm
b `_]_jmo b\VUdojVZ `a_TaQ]]lC

@B?7B1= YB9>DJC399D K @B9>Dh1C3997@1C M

;A>Q bQ]_] UV\V ?B4 d]VVc ^V c_\m[_ nc_D `_\^_bcmo Vݷ S_X]_W^_bcY ]l aQbb]_caY]
`aY _RbdWUV^YY _R_Rjݷ^^_T_ `_^pcYp `_apU[_Slf cY`_S7



;B? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

F1B
95 :C 9>D575BD
3C 381BD

2579>
GB9D51’ L’2D K `VaSQp bca_[Q XQT_\_S[Q M
6?B 3 CF ’9’ D? ’B’ 4?

GB9D51’ 7’5 32D
6?B 3 CF ’J’ D? ’O’ 4?

GB9D51’ 7’5 32D
GB9D5<>D
GB9D51’ L’2D K Sc_aQp bca_[Q XQT_\_S[Q M
6?B 9 CF : D? :? 4?

GB9D51’666’2D
GB9D5<>D
6?B 9 CF ; D? @ 4? K bQ]Q cQR\YgQ5 bca_[Q XQ bca_[_Z M
2579>

GB9D5195 ’7L’2D
6?B : CF 9 D? :> 4? K `VhQcm _cUV\m^_ SXpc_T_ bY]S_\Q M

GB9D51’ ’5 38B193:? 4 :22D
GB9D5<>

5>4
5>47

;Q[ SYUY]5 XUVbm 38B RVaݷcbp _c SlaQWV^Yp 93:? 4 :C S [QWU_Z bca_[V d
^Qb :? bY]S_\_S5 9 b_UVaWYc ^_]Va bca_[Y5 : ‑ ^_]Va bc_\RgQ5 cQ[ hc_ nc_
SlaQWV^YV [Q[ aQX RdUVc aQS^_ [_Ud ^dW^_T_ bY]S_\Q5 _bcQݷcbp c_\m[_ `aV6
SaQcYcm nc_c [_U S bY]S_\5 hc_ ]l Y UV\QV] b `_]_jmo 38B7 AVXd\mcQc aQR_cl
`a_TaQ]]l SlT\pUYc cQ[C

L 79 7: 7; 7< 7= 7> 7? 7@ 7A 7B 7J 7K 7L 7M 7N 7O
L666666666666666666666666666666666666666666666666

;7L 1 2 3 4 5 6 ’ 1 2 3 4 5 6 7 8
<7L 9 : ; < = > ? @ A B C D E F G H
=7L I J K L M N O P Q R S T U V W X
>7L Y Z [ \ ] ^ _ ` a b c d e f g h
?7L ‘ 1 2 3 4 5 6 7 8 9 : ; < = > ?
@7L @ A B C D E F G H I J K L M N

;7>7;7 @_bY]S_\m^lZ SS_U Y^e_a]QgYY

AQbb]_caY] `a_cYS_`_\_W^do XQUQhd5 [_TUQ ^Q] `aYUݷcbp `_\dhQcm [_U
bY]S_\Q5 ^VYXSVbc^_T_ ^Q ]_]V^c ^Q`YbQ^Yp `a_TaQ]]l7 =l dWV X^QV]5 hc_
b `_]_jmo B514 ]_W^_ `a_hYcQcm b [\QSYQcdal5 ^Q`aY]Va5 gV\_V hYb\_D ^_
hc_ RdUVc5 Vb\Y ^QiQ `a_TaQ]]Q `_`lcQVcbp nc_ bUV\Qcm5 Q `_\mX_SQcV\m SSV6
Uݷc [Q[do6^YRdUm RV\YRVaUdH ?Rlh^_ `aY SS_UV hYbV\ _`VaQc_a B514 `a_SV6
apVc [_aaV[c^_bcm `_\mX_SQcV\mb[_T_ SS_UQ5 Y Vb\Y `_\mX_SQcV\m _iYRbp Y
SSݷ\ ^Vhc_5 ^V b__cSVcbcSdojVV _WYUQ^Yp] `a_TaQ]]l5 SlUQݷc b__RjV^YV
_R _iYR[V Y XQSVaiQVc `a_TaQ]]d7 3lT\pUYc nc_ `aY]Va^_ cQ[C



;7>7 BY]S_\l Y Yf [_UlD cV[bc_SlV UQ^^lV ;B@

[E>D9=5 5BB?B :9? 1D 49A9=A9L=
49A9=A9L=
49A9?:O<@

8^Qp5 hc_ `a_TaQ]]Q ^Q`YbQ^Q ^Q OB55 Y1C31<5 ]l ]_WV] ^QZcY 1^Q`aY]Va5
S 9^cVa^VcV2 Y^e_a]QgYo _ c_]5 hc�_ cQ[_V :9?5 ^_ Y c_\m[_D Vb\Y WV `a_6
TaQ]]Q `aVU^QX^QhV^Q U\p `_\mX_SQcV\p5 [_c_alZ bQ] `a_TaQ]]Ya_SQcm ^V
d]VVc5 c_ cQ[Qp UYQT^_bcY[Q U\p ^VT_ RVb`_\VX^Q Y ]_WVc aQXSV hc_ Yb`_a6
cYcm ^Qbca_V^YVD [ c_]d WV5 [Q[ dWV T_S_aY\_bm aQ^VV5 XQSVaiQcm `a_TaQ]]d
YX6XQ \oR_Z _iYR[Y ‑ YUVp ^VdUQh^Qp7

=l ]_WV] VaVfSQcYcm`ݷ Y^YgYQcYSdݷ Y XQpSYcm [_]`Y\pc_ad5 hc_ bQ]Y
RdUV] _RaQRQclSQcm _iYR[Y7 Nc_ UV\QVcbp `dcݷ] SbcQS\V^Yp S cV[bc `a_6
TaQ]]l U_S_\m^_ bcaQ^^_ SlT\pUpjVZ UYaV[cYSl K4R6M ݷRݷ1 _c b\_SQ 9>@ED5
ݷ6ݷ _X^QhQVc5 hc_ ]l _c[\ohQV] Sbca_V^^lV UYQT^_bcYhVb[YV b__RjV^Yp U\p
_iYR_[ `_\mX_SQcV\mb[_T_ SS_UQ27 @_b\V nc_T_ ]l SbVTUQ b]_WV] dX^Qcm5
db`Vi^_ `a_i\Q _hVaVU^Qp _`VaQgYp SS_UQ Y\Y ^VcD U\p nc_T_ Yb`_\mXdVcbp
Sbca_V^^Qp ed^[gYp RX[5CE<D7 6b\Y ncQ ed^[gYp S_XSaQjQVc 9 ‑ _`VaQgYp
`a_i\Q db`Vi^_D Vb\Y WV ^V ^_\m5 c_ nc_ bSYUVcV\mbcSdVc _ `a_YbiVUiVZ
_iYR[V7 3 ^QiV] b\dhQV5 Vb\Y `_\mX_SQcV\m SSVUݷc RV\YRVaUd S]Vbc_ hYb\Q5
RX[5CE<D SVa^ݷc SliVd`_]p^dc_V :9?7 >Q`aY]Va5 `a_TaQ]]Q5 `VaV]^_WQo6
jQp USQ gV\lf hYb\Q5 ]_T\Q Rl 1b dhݷc_] Yb`_\mX_SQ^Yp RX[5CE<D2 SlT\pUVcm
cQ[C

@B?7B1= =E<D
F1B

H5 IC <?>79>DD
2579>

K4R6M
B5141H5 I2D
96 RX[5CE<D F 9 D85>

GB9D5<>1H 3 I2
5<C5

GB9D5<>1’R 3?E<4>’’D @1BC5 I?EB 9>@ED’2
5>47

;_^Vh^_5 eaQXQ Rݷ 3?E<4>’D @1BC5 I?EB 9>@ED5ݷ S `VaVS_UV b Q^T\YZb[_T_ _X^Q6
hQojQp pݷ ^V b]_T\Q aQX_RaQcm SQi SS_U5ݷ SlT\pUYc UadWVbcSV^^VZ5 hV]
`dTQojVV E>D9=5]ݷ 5BB?B 5ݷ?9: ^_ `a_R\V]l S `_\^_Z ]VaV nc_ ^V aViQVc7
=l ^V X^QV]5 _iYRbp \Y `_\mX_SQcV\m `aY SS_UV `VaS_T_ hYb\Q Y\Y Sc_a_T_5
[Q[_Z [_^[aVc^_ bY]S_\ bcQ\ `aYhY^_Z _iYR[Y5 S [Q[_Z `_XYgYY SS_UQ nc_
`a_YX_i\_ ‑ b_RbcSV^^_ T_S_ap5 ]l ^V X^QV] S__RjV ^YhVT_5 [a_]V c_T_5 hc_
SSVUV^_ Rl\_ S]Vbc_ hYb\Q ^Vhc_ ^VdU_R_SQaY]_V7 Nc_ \YiQVc ^Qb S_X]_W^_6
bcY SlUQcm `_\mX_SQcV\o UYQT^_bcYhVb[_V b__RjV^YV5 Y^e_a]QgY_^^Qp gV^6
^_bcm [_c_a_T_ Rl\Q Rl f_cm ^V]^_T_ SliV bQ[aQ]V^cQ\m^_T_ mX_SQcV\m5\_`ݷ
cl ^V `aQS7ݷ



;BA PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

5\p caYSYQ\m^_T_ b\dhQp SS_UQ USdf gV\lf hYbV\ nc_ ^V `a_R\V]Q5 Q S_c
`aY aQXR_aV R_\VV b\_W^lf cV[bc_S5 _b_RV^^_ SbVS_X]_W^lf eQZ\_S5 b_UVa6
WQjYf cV[bc ^Q [Q[_]6c_ e_a]Q\m^_] pXl[V5 cQ[YV S_X]_W^_bcY ^Y[dUQ ^V
T_UpcbpC `a_TaQ]]Q `a_bc_6cQ[Y _RpXQ^Q `_Ua_R^_ _Rkpb^Ycm `_\mX_SQcV\o5
S hݷ] [_^[aVc^_ b_bc_Yc _iYR[Q Y S [Q[_] ]VbcV _^Q U_`djV^Q5 Y^QhV aQR_6
cQcm b cQ[_Z `a_TaQ]]_Z RdUVc b_SVaiV^^_ ^VS_X]_W^_7

6UY^bcSV^^lZ SQaYQ^c5 `aY [_c_a_] ]l b_faQ^pV] `_\^lZ [_^ca_\m XQ
`a_Ybf_UpjY] Y ]_WV] bUV\Qcm aVQ[gYo ^QiVZ `a_TaQ]]l ^Q _iYR[Y b[_\m
dT_U^_ TYR[_Z ‑ nc_ S__RjV _c[QXQcmbp _c db\dT _`VaQc_aQ B514 `_ `aVSaQjV6
^Yo gYeVa_[5 [_c_alV SS_UYc `_\mX_SQcV\m 1c_ Vbcm cV[bc_S_T_ `aVUbcQS6
\V^Yp hYb\Q2 b_RbcSV^^_ S hYb\_ Y bUV\Qcm nc_ Sbݷ bQ]_bc_pcV\m^_5 hYcQp
`_\mX_SQcV\mb[YZ SS_U `_bY]S_\m^_7

HcV^YV gV\_T_ hYb\Q5 [_\m b[_a_ ]l aViY\Ybm aVQ\YX_SQcm VT_ bQ]Y5 bc_Yc
U\p dU_RbcSQ Sl^VbcY S `a_gVUdad7 3 `a_bcVZiV] b\dhQV ]_W^_ U_SVaYcm
nc_Z `a_gVUdaV SlUQhd b__RjV^Yp _R _iYR[V5 f_cp5 [_^Vh^_5 nc_ ^Vb[_\m[_
b^YXYc _R\Qbcm Vݷ `aY]V^V^Yp ‑ S_ Sbp[_] b\dhQV5 SapU \Y ]l b]_WV] cd
WV bQ]do `a_gVUdad Yb`_\mX_SQcm S UadTYf bS_Yf `a_TaQ]]Qf5 `_b[_\m[d S
^Yf Y]V^^_ cQ[_V5 Q ^V UadT_V b__RjV^YV _R _iYR[V ]_WVc ^V S`YbQcmbp S
_Rjdo bcY\YbcY[d5 Y\Y VT_ ]_WVc `_caVR_SQcmbp SlUQcm ^V `dcݷ] `VhQcY ^Q
n[aQ^5 Q [Q[6c_ R_\VV fYca_ ‑ ^Q`aY]Va5 b `_]_jmo UYQ\_T_S_T_ _[^Q Y\Y
[Q[6c_ VjݷD ^_ U\p `a_bc_cl [QacY^l bVZhQb ]l `_bcd`Y] Y]V^^_ cQ[7 5\p
R_\miVZ d^YSVabQ\m^_bcY `dbcm ^QiQ `a_gVUdaQ aQR_cQVc b hYb\Q]Y cY`Q
<?>79>DD ^QX_Sݷ] ]l V5ݷ ^V ]dUabcSdp \d[QS_5 [514U?>79>D7

@aVWUV hV] ^QhQcm `YbQcm `a_gVUdad5 XQ]VcY]5 hc_ Vݷ aQR_cQ ]_WVc XQ6
SVaiYcmbp db`Vi^_5 Y S nc_] b\dhQV _^Q [Q[Y]6c_ _RaQX_] U_\W^Q b__RjYcm
SlXlSQojV]d `a_hYcQ^^_V hYb\_D ^_ `_\mX_SQcV\m ]_WVc SSVbcY hc_6c_ cQ6
[_V5 hc_ ^V\mXp Ybc_\[_SQcm [Q[ hYb\_5 Y c_TUQ `a_gVUdaV ^VhVT_ RdUVc ^Q]
b[QXQcm ^Q cV]d `a_hYcQ^^_T_ hYb\Q5 ^_ _^Q Sbݷ Vjݷ U_\W^Q RdUVc YXSVbcYcm
SlXlSQojVT_ _ c_]5 hc_ ^YhVT_ ^V `_\dhY\_bm7 AVXd\mcQcl bS_VZ aQR_cl
`a_gVUdaQ RdUVc _cUQSQcm ݷQadWd^ݷ hVaVX `QaQ]Vcal6`VaV]V^^lV;B5 [_c_6
alf `_caVRdVcbp USQC cY`Q 2??<51> U\p YXSVjV^Yp _R db`VfV8^Vdb`VfV Y cY`Q
<?>79>D U\p `VaVUQhY `a_hYcQ^^_T_ hYb\Q7 6b\Y hYb\_ SSVUV^_ SVa^_5 `a_gV6
UdaQ XQ^Vbݷc S `VaSdo `VaV]V^^do X^QhV^YV DBE55 Q S_ Sc_ado ‑ `a_hYcQ^^_V
hYb\_D Vb\Y WV `_\mX_SQcV\m U_`dbcY\ _iYR[d5 `a_gVUdaQ ^Q`VhQcQVc b__R6
jV^YV _R nc_] Y XQ^Vbݷc S `VaSdo `VaV]V^^do 61<C55 Q Sc_ado S__RjV ^V
RdUVc ca_TQcm5 `_b[_\m[d XQ^_bYcm S ^Vݷ ^VhVT_ ‑ hYb\_ SVUm ^V `a_hYcQ^_7
@aY nc_] SlXlSQojYZ ]_WVc `aY WV\Q^YY SlXSQcm `a_gVUdad b^_SQ7

@aY e_a]Ya_SQ^YY hYb\Q YX `_\dhQV]lf bY]S_\_S ]l S_b`_\mXdV]6
bp USd]p b__RaQWV^Yp]Y7 3_6`VaSlf5 [Q[ ]l SYUV\Y5 [_Ul bY]S_\_S6gYea
S cQR\YgV J\LRR YUdc `_UapU5 ^QhY^Qp _c =A 1[_U ^d\p2 Y XQ[Q^hY6
SQp hYb\_] >@ 1[_U UVSpc[Y2D nc_ `_XS_\pVc `_\dhYcm hYb\V^^_V X^QhV^YV
bY]S_\Q6gYeal `dcݷ] SlhYcQ^Yp [_UQ ^d\p YX [_UQ aQbb]QcaYSQV]_T_ bY]S_6

;B6b\Y `_^pcYV ݷQaQ]Vca6`VaV]V^^Qp`ݷ SlXlSQVc ^VdSVaV^^_bcm5 bQ]_V SaV]p `VaVhY6
cQcm 7=7>7;ݷ



;7>7 BY]S_\l Y Yf [_UlD cV[bc_SlV UQ^^lV ;BB

\Q7 CQ[5 ?B41’>’2 6 ?B41’9’2 aQS^_ > (53− 48)5 ?B41’A’2 6 ?B41’9’2 cQ[Y]
WV c_h^_ _RaQX_] aQS^_ A5 Y cQ[ UQ\VV7

3_6Sc_alf5 b_bcQSYcm hYb\V^^_V X^QhV^YV UVbpcYh^_Z XQ`YbY hYb\Q YX _c6
UV\m^lf X^QhV^YZ VT_ gYea5 `a_b]QcaYSQp ncY gYeal b\VSQ ^Q`aQS_5 ]_W^_5
UVZbcSdp `_ U_bcQc_h^_ `a_bc_]d Q\T_aYc]d7 5\p ^QhQ\Q ^dW^_ XQSVbcY `V6
aV]V^^do5 S [_c_a_Z RdUVc e_a]Ya_SQcmbp Yb[_]_V hYb\_5 Y XQ^VbcY cdUQ
^_\m7 8QcV]5 `a_hYcQS _hVaVU^do gYead5 ]l dSV\YhYSQV] dWV ^Q[_`\V^^_V
hYb\_ S UVbpcm aQX5 Q [ c_]d5 hc_ `_\dhY\_bm5 `aYRQS\pV] hYb\V^^_V X^QhV^YV
bSVWV`a_hYcQ^^_Z gYeal7 >Q`aY]Va5 `aY hcV^YY hYb\Q ;>@ d ^Qb `VaVU ^Q6
hQ\_] hcV^Yp S `VaV]V^^_Z RdUVc ^Qf_UYcmbp ^_\mD `_b\V `a_hcV^Yp gYeal
ݷ;ݷ ^_S_V X^QhV^YV hYb\Q RdUVc 0 · 10 + 2 = 25 `_b\V `a_hcV^Yp gYeal ݷ<ݷ
`_\dhYcbp 2 · 10 + 5 = 255 `_b\V `a_hcV^Yp `_b\VU^VZ gYeal ]l `_\dhY]
25 · 10 + 7 = 2575 hc_ Y caVR_SQ\_bm7

?bcQ\_bm _c]VcYcm5 hc_ U\p `_bY]S_\m^_T_ hcV^Yp ]_W^_ S_b`_\mX_SQcm6
bp dWV X^Q[_]l] ^Q] _`VaQc_a_] B5145 d[QXQS `QaQ]Vca_] `VaV]V^^do cY`Q
381B7 5\p R_\miVZ d^YSVabQ\m^_bcY `dbcm ^QiQ `a_gVUdaQ aQR_cQVc b hYb6
\Q]Y cY`Q <?>79>D7 9c_T_SlZ cV[bc RdUVc SlT\pUVcm cQ[C

K 381B;>E=7@1C M
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<99 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

?RaQcYcV S^Y]Q^YV5 hc_ `aY _R^QadWV^YY _iYR[Y ]l ^V c_\m[_ SlUQݷ] b_6
_RjV^YV _R nc_]5 ^_ Y Sl`_\^pV] _`VaQc_a B514<>D RdUdhY SlXSQ^^l] RVX `Q6
aQ]Vca_S5 nc_c _`VaQc_a dUQ\Yc YX `_c_[Q SS_UQ SbV bY]S_\l U_ R\YWQZiVT_
`VaVS_UQ bca_[YD Y^QhV T_S_ap5 Vb\Y ]l _R^QadWY\Y _iYR[d S `_\mX_SQcV\m6
b[_] SS_UV5 ]l bRaQblSQV] gV\Y[_] Sbo bca_[d5 S [_c_a_Z _R^QadWY\Qbm
_iYR[Q7 @_`a_RdZcV `_n[b`VaY]V^cYa_SQcm b ^QiVZ `a_gVUda_Z5 U_`db[Qp
aQX^__RaQX^lV _iYR[Y S aQX\Yh^lf [_\YhVbcSQf 1S c_] hYb\V `_ ^Vb[_\m[_
_iYR_[ S _U^_Z bca_[V25 b^QhQ\Q S c_] SYUV5 S [_c_a_] ]l Vݷ `aYS_UY]5 Q
`_c_] ‑ dRaQS _`VaQc_a B514<>D b[_aVV SbVT_5 VT_ `aVU^QX^QhV^YV bcQ^Vc U\p
SQb _hVSYU^l]7

5\p UV]_^bcaQgYY aQR_cl b `a_gVUda_Z [514U?>79>D ^Q`YiV] `a_TaQ]6
]d5 [_c_aQp RdUVc XQ`aQiYSQcm d `_\mX_SQcV\p USQ gV\lf hYb\Q Y SlUQSQcm
Yf `a_YXSVUV^YV7 ݷ6 T\QS^Qp hQbcm ]_WVc SlT\pUVcm5 ^Q`aY]Va5 cQ[C

F1B
H5 IC <?>79>DD
?;C 2??<51>D

2579>
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GB9D51’Y<51C5 DI@5 D85 69BCD >E=25BC ’2D
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>Q bQ]_] UV\V S bYbcV]Qf bV]VZbcSQ ^>9H caQUYgYY _aTQ^YXQgYY UYQ\_TQ b `_\mX_6
SQcV\V] ^Vb[_\m[_ Y^lVC bhYcQVcbp5 hc_ `a_TaQ]]Q ^V U_\W^Q XQUQSQcm `_\mX_SQcV\o
S_`a_bl Y S__RjV ^V U_\W^Q ^YhVT_ T_S_aYcm5 Vb\Y c_\m[_ Sbݷ YUݷc [Q[ U_\W^_ YUcYD
hc_6c_ T_S_aYcm b\VUdVc c_\m[_ S b\dhQV _iYR_[7 3 `aY]V^V^YY [ ^QiVZ `a_TaQ]]V nc_
X^QhYc5 hc_ _`VaQc_al GB9D55 SlUQojYV `aYT\QiV^Yp [ SS_Ud5 b\VUdVc `a_bc_ dRaQcm7

6b\Y SU_RQS_[ `aVSaQcYcm ^Qid `a_gVUdad [514U?>79>D S ed^[gYo5 S_XSaQjQo6
jdo \_TYhVb[_V X^QhV^YV 1S]Vbc_ `VaVUQhY VT_ hVaVX `QaQ]Vca6`VaV]V^^do25 ]l `_\d6
hY] S `a_TaQ]]V _hVSYU^lZ Ybc_h^Y[ `_R_h^lf neeV[c_S 1b]7 25?7>7;ݷ ^_ `aY nc_]
b]_WV] `VaV`YbQcm ^Qid T\QS^do hQbcm `a_TaQ]]l ^Q]^_T_ [_a_hVC
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;7>7 BY]S_\l Y Yf [_UlD cV[bc_SlV UQ^^lV <9:

NcQ `a_TaQ]]Q `aY]VhQcV\m^Q cV]5 hc_ cV\Q _R_Yf gY[\_S `dbclVD a_\m `dbc_T_ _`VaQ6
c_aQ Sl`_\^pVc bY]S_\ c_h[Y b XQ`pc_Z5 c_h^VV5 _^ XQSVaiQVc _`VaQc_a gY[\Q G89<55
cQ[ Y _bcQSYS VT_ b `dbcl] cV\_]7 ;Q[ ]_W^_ U_TQUQcmbp5 nc_ bcQ\_ S_X]_W^l] R\Q6
T_UQap `_R_h^_]d neeV[cd ed^[gYY [514U?>79>DD nc_c `_R_h^lZ neeV[c5 b_bc_pjYZ
S _`VaQgYpf SS_UQ6SlS_UQ Y S XQ^VbV^YY X^QhV^Yp S `QaQ]Vca6`VaV]V^^do5 [Q[ aQX Y
_RaQXdVc ^Qbc_pjVV cV\_ gY[\Q7

3 gV\_] nc_ `aY]Va c_T_5 [Q[ ^V ^QU_ UV\Qcm7 @aYݷ] b `_R_h^l]Y neeV[cQ]Y S
XQT_\_S[V gY[\Q _hV^m hQbc_ Yb`_\mXdVcbp `aY aQR_cV ^Q UadTYf pXl[Qf `a_TaQ]]Ya_6
SQ^Yp5 S c_] hYb\V ^Q pXl[V BY5 [_c_alZ ]l RdUV] YXdhQcm S_ Sc_a_] c_]V [^YTY7
@a_TaQ]]Ybcl5 `YidjYV ^Q @Qb[Q\V5 cQ[_Z cVf^Y[_Z `_\mXdocbp aVWV5 S @Qb[Q\V S_6
_RjV ^V S `_hݷcV `_R_h^lV neeV[cl7 9XdhQp BY5 ]l `_bcQaQV]bp `_[QXQcm5 S [Q[Yf
1^QU_ b[QXQcm5 ^V bc_\m dW hQbclf2 b\dhQpf `_R_h^lV neeV[cl S XQT_\_S[V gY[\Q _[Q6
XlSQocbp ^V cao[_]5 Q S`_\^V _`aQSUQ^^l] `a_TaQ]]Ybcb[Y] `aYݷ]_]D ^_ U_ cVf `_a
^Qbc_pcV\m^_ b_SVcdV] `a_U_\WQcm5 [Q[ ]l U_T_S_aY\Ybm S 5?7>7;ݷ YXRVTQcm `aY]V^V^Yp
`_R_h^lf neeV[c_S7

9c_T nc_T_ `QaQTaQeQ ]_W^_ SlaQXYcm _U^_Z eaQX_ZC `_bY]S_\m^lZ
SS_U Y Q^Q\YX cV[bc_S_Z Y^e_a]QgYY ‑ nc_ ^QYR_\VV d^YSVabQ\m6
^lZ `_Uf_U [ Vݷ _RaQR_c[V7

;7>7<7 HcV^YV U_ [_^gQ eQZ\Q Y `a_TaQ]]l6eY\mcal

;Q[ ]l dWV X^QV]5 hcV^YV5 Sl`_\^pV]_V b `_]_jmo B5145 ^Q bQ]_] UV\V
UQ\V[_ ^V SbVTUQ `a_Ybf_UYc b [\QSYQcdal5 `_b[_\m[d `_\mX_SQcV\m ]_WVc
XQ`dbcYcm ^Qid `a_TaQ]]d b `VaV^Q`aQS\V^YV] SS_UQ Y\Y S b_bcQSV [_^SVZV6
aQ7 5Q^^lV5 hYcQV]lV YX eQZ\Q5 S _c\YhYV _c SS_UY]lf b [\QSYQcdal5 Y]Voc
_U^_ Y^cVaVb^_V bS_ZbcS_C _^Y S [Q[_Z6c_ ]_]V^c XQ[Q^hYSQocbp7 ?RbdUY]
nc_c ]_]V^c `_Ua_R^VV7

5_ bYf `_a ]l SbVTUQ c_h^_ X^Q\Y5 [Q[do Y^e_a]QgYo U_\WV^ SSVbcY
`_\mX_SQcV\m Y b[_\m[_ Vݷ RdUVc5 cQ[ hc_ d ^Qb ^V S_X^Y[Q\_ `a_R\V]l5 S
[Q[_Z ]_]V^c `aV[aQcYcm SS_U7 >_ UV\Q ]_Tdc _Rbc_pcm Y^QhVC ^Q] ]_WVc
`_caVR_SQcmbp hYcQcm UQ^^lV5 Q]_`ݷ _^Y ^V XQ[_^hQcbp7ݷ 3_`a_b cdc b_bc_Yc
S c_]5 [Q[ `a_TaQ]]Q dX^QVc5 hc_ UQ^^lV S bcQ^UQac^_] `_c_[V SS_UQ XQ[_^6
hY\Ybm7 E_a]Q\m^_ S cQ[_] b\dhQV T_S_apc5 hc_ S `_c_[V S_X^Y[\Q bYcdQgYp
Vg^_]ݷ eQZ\QݷD @Qb[Q\m `_XS_\pVc `a_SVaYcm nc_ b `_]_jmo Sbca_V^^_Z
ed^[gYY 5?65 ^QXSQ^YV [_c_a_Z _RaQX_SQ^_ _c b\_S 5>4 ?6 fi<55 c_ Vbcm Vg^_]ݷ
eQZ\Q7ݷ @aY aQR_cV b `_c_[_] bcQ^UQac^_T_ SS_UQ ed^[gYp 5?6 Yb`_\mXdVc6
bp RVX `QaQ]Vca_SD _^Q S_XSaQjQVc X^QhV^YV cY`Q 2??<51>C 61<C55 Vb\Y [_^Vg
eQZ\Q `_[Q ^V U_bcYT^dc Y ]_W^_ `a_U_\WQcm hcV^YV5 Y DBE55 Vb\Y hYcQcm
dWV R_\miV ^VhVT_7

3QW^_ _c]VcYcm5 hc_ Vg^_]ݷ eQZ\Qݷ ‑ nc_ Y]V^^_ bYcdQgYp5 Q ^V hc_6c_
Y^_V7 3 \YcVaQcdaV U\p ^QhY^QojYf5 [QhVbcS_ [_c_a_Z _bcQS\pVc WV\Qcm
\dhiVT_5 SbcaVhQocbp cQ[YV bcaQ^^lV `_^pcYp5 [Q[ \_bY]Sݷ [_^gQ eQZ\Q5ݷ
Qa[Va[ݷ [_^gQ eQZ\Q5ݷ ]aYX^Q`ݷ [_^gQ eQZ\Qݷ Y c_]d `_U_R^_VD ^V SVamcV1
BdjVbcS_SQ^YV [Q[_T_6c_ cQ] ݷbY]S_\Qݷ [_^gQ eQZ\Q ‑ ^V R_\VV hV] ]Ye5
[_c_alZ bS_Y]Y Ybc_[Q]Y S_bf_UYc [ cV] UQ\ݷ[Y] SaV]V^Q]5 [_TUQ ݷ\eQZݷ



<9; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

`aVUbcQS\p\ b_R_Z XQ`Ybm ^Q ]QT^Yc^_Z \V^cVD S cV SaV]V^Q ^Q \V^cV UVZbcSY6
cV\m^_ e_a]Ya_SQ\Qbm _b_RQp `_b\VU_SQcV\m^_bcm ^Q]QT^YhV^^lf dhQbc[_S5
_R_X^QhQSiQp [_^Vg XQ`YbY 1S`a_hV]5 UQWV c_TUQ nc_ ^V Y]V\_ ^YhVT_ _RjVT_
b 27ݷbY]S_\Q]Yݷ EQZ\l5 aQb`_\_WV^^lV ^Q UYb[V5 b_SVaiV^^_ ^V ^dWUQocbp
^Y S [Q[Yf aYX^Q[Qf`ݷ [_^gQ5ݷ `_b[_\m[d _`VaQgY_^^Qp bYbcV]Q faQ^Yc ^Q
UYb[V U\Y^d [QWU_T_ eQZ\Q 1S SYUV _Rl[^_SV^^_T_ gV\_T_ hYb\Q2 Y c_h^_
X^QVc5 b[_\m[_ UQ^^lf ]_W^_ YX nc_T_ eQZ\Q `a_hYcQcm7

9cQ[5 XQ`_]^YcV aQX Y ^QSbVTUQC S [_^gV eQZ\Q ^Vc ^Y bY]S_\Q5 ^Y
`aYX^Q[Q5 ^Y ]Qa[VaQ5 ^Y hVT_6\YR_ Vj5ݷ hc_ ]_W^_ Rl\_ Rl a_6`ݷ
hYcQcmݷ S]Vbc_ _hVaVU^_Z `_agYY UQ^^lf5 Y [QWUlZ5 [c_ SQb `lcQVcbp
dRVUYcm S `a_cYS_`_\_W^_]5 `_`a_bcd Saݷc7 ;_TUQ ]l hYcQV] UQ^^lV YX eQZ6
\Q Y eQZ\ XQ[Q^hYSQVcbp5 ]l `aY nc_] ^YhVT_ ^V `a_hYclSQV]D S]Vbc_
nc_T_ S_X^Y[QVc bYcdQgYp Vg^_]ݷ eQZ\Q5ݷ _X^QhQojQp5 hc_ hYcQcm YX
nc_T_ eQZ\Q R_\miV ^VhVT_7 9]V^^_ nc_ ‑ S_X^Y[\Q \Y dWV bYcdQgYp gQ^_]ݷ
eQZ\Qݷ Y\Y ^Vc ‑ `a_SVapVc Sbca_V^^Qp ed^[gYp 5?67

3 bYbcV]Qf bV]VZbcSQ ^>9H caQUYgY_^^_ SlUV\poc gV\lZ [\Qbb `a_TaQ]]5
[_c_alV hYcQoc cV[bc YX bS_VT_ bcQ^UQac^_T_ `_c_[Q SS_UQ Y SlUQoc S `_6
c_[ bcQ^UQac^_T_ SlS_UQ ^V[YZ ^_SlZ cV[bc5 [_c_alZ ]_WVc Rlcm ]_UYeY6
[QgYVZ `a_hYcQ^^_T_ cV[bcQ Y\Y b_SVaiV^^_ ^_Sl] cV[bc_]5 b_UVaWQjY]
[Q[YV6c_ aVXd\mcQcl Q^Q\YXQ `a_hYcQ^^_T_ cV[bcQ7 CQ[YV `a_TaQ]]l ^QXl6
SQocbp eY\mcaQ]Y 7 >Q`aY]Va5 `a_TaQ]]Q 7B5@ SlUV\pVc YX SSVUݷ^^_T_
cV[bcQ bca_[Y5 dU_S\VcS_apojYV _`aVUV\ݷ^^l] db\_SYp] 1hQjV SbVT_ ‑ `a_6
bc_ b_UVaWQjY] _`aVUV\ݷ^^do `_Ubca_[d2 Y c_\m[_ ncY bca_[Y SlS_UYc5
Q _bcQ\m^lV YT^_aYadVcD `a_TaQ]]Q C?BD e_a]YadVc SlUQSQV]lZ cV[bc YX
bca_[ SSVUݷ^^_T_ cV[bcQ5 _cb_acYa_SQ^^lf S _`aVUV\ݷ^^_] `_apU[VD `a_TaQ]6
]Q 3ED `_XS_\pVc SlUV\Ycm YX [QWU_Z bca_[Y ^V[do `_Ubca_[dD `a_TaQ]]Q
G3 1_c b\_S G?B4 3?E>D2 `_UbhYclSQVc S_ SS_UY]_] cV[bcV [_\YhVbcS_ bY]6
S_\_S5 b\_S Y bca_[5 Q SlUQݷc _U^d bca_[d b aVXd\mcQcQ]Y `_UbhݷcQ7 3bV ncY
`a_TaQ]]l Y ]^_TYV UadTYV [Q[ aQX `aVUbcQS\poc b_R_Z eY\mcal7

D]Vp Sl`_\^pcm `_bY]S_\m^_V hcV^YV Y _R^QadWYSQcm bYcdQgYo Vg^_]ݷ
eQZ\Q5ݷ ]l ]_WV] bQ]Y ^Q`YbQcm ^Q @Qb[Q\V `a_TaQ]]d6eY\mca7 >Qh^ݷ]
b b_SbV] `a_bc_T_ eY\mcaQ5 [_c_alZ hYcQVc cV[bc YX bcQ^UQac^_T_ `_c_[Q
SS_UQ Y S _cSVc ^Q [QWUdo SSVUݷ^^do `_\mX_SQcV\V] bca_[d SlUQݷc bca_6
[d 5ݷ;Xݷ Q [_TUQ cV[bc [_^hYcbp ‑ eaQXd P??4ݷ 2I57ݷ 5\p b_XUQ^Yp nc_T_
eY\mcaQ ^Q] b_SVaiV^^_ ^V ^dW^_ faQ^Ycm S `Q]pcY Sbo SSVUݷ^^do bca_[d5
U_bcQc_h^_ SS_UYcm bY]S_\l _UY^ XQ UadTY]5 Y [_TUQ SSVUݷ^ bY]S_\ `VaVS_6
UQ bca_[Y5 SlUQSQcm Dݷ;Xݷ UV\Qcm nc_ b\VUdVc U_ cVf `_a5 `_[Q ^V S_X^Y[^Vc
bYcdQgYp Vg^_]ݷ eQZ\Q7ݷ @_b\V Slf_UQ YX gY[\Q hcV^Yp _bcQ^Vcbp c_\m[_
SlUQcm P??4ݷ 2I57ݷ @YiV]C
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@a_SVaYcm [_aaV[c^do aQR_cd nc_Z `a_TaQ]]l ]_W^_ ^V c_\m[_ b `_]_jmo
eQZ\Q 1nc_ [Q[ aQX ^V _hV^m Y^cVaVb^_ ‑ _^Q SlUQbc ݷ;Xݷ bc_\m[_ aQX5 b[_\m6
[_ S eQZ\V Rl\_ bca_[5 ^_ ^V bhYcQcm WV Yf5 S bQ]_] UV\V25 ^_ Y b Yb`_\mX_6
SQ^YV] _Rlh^_T_ SS_UQ b [\QSYQcdal7 @aY nc_] ^dW^_ `_]^Ycm 1b]7 7B25;7:ݷ
hc_ UaQZSVal cVa]Y^Q\_S S ?B ^>9H d]Voc Y]YcYa_SQcm [_^Vg eQZ\QD Vb6
\Y cVa]Y^Q\ ^V `VaV^QbcaQYSQcm5 c_ _^ UV\QVc nc_ `aY ^QWQcYY [_]RY^QgYY
[\QSYi LDB<6M7 6b\Y ]l XQ`dbcY] `a_TaQ]]d O9<D5BX; RVX `VaV^Q`aQS\V^Yp
SS_UQ Y ^Qh^ݷ] SS_UYcm `a_YXS_\m^lV bca_[Y5 S _cSVc ^Q [QWUdo SSVUݷ^^do
bca_[d `a_TaQ]]Q b[QWVc Dݷ;Xݷ [_TUQ ^Q] ^QU_Vbc5 ]l ]_WV] ^QWQcm LDB<6M5
Y `a_TaQ]]Q [_aaV[c^_ XQSVaiYcbp5 SlUQS ^Q `a_jQ^mV P??4ݷ 2I57ݷ ;_^Vh6
^_5 ]l ]_T\Y Rl `a_bc_ ݷdRYcmݷ `a_TaQ]]d5 ^QWQS LDB<6L5 Q ^V LDB<6M5 ^_
c_TUQ ^Y[Q[_T_ P??4ݷ 2I5ݷ _^Q Rl ^Q] ^V SlUQ\Q7

>Q`YiV] cV`Vam R_\VV Y^cVaVb^lZ eY\mca5 [_c_alZ `_UbhYclSQVc U\Y^d
[QWU_Z SSVUݷ^^_Z bca_[Y Y SlUQݷc aVXd\mcQc `_UbhݷcQ5 [_TUQ bca_[Q XQ[Q^6
hYSQVcbp7 ;Q[ Y S `aVUlUdjV] b\dhQV5 ^Q] b_SVaiV^^_ ^V ^dW^_ `aY nc_]
faQ^Ycm Sbo bca_[d gV\Y[_]D hYcQcm cV[bc ]l RdUV] `_bY]S_\m^_5 Q U\p
faQ^V^Yp cV[djVT_ X^QhV^Yp U\Y^l bca_[Y XQSVUݷ] `VaV]V^^do 3?E>DD `aY
`a_hcV^YY \oR_T_ bY]S_\Q5 [a_]V bY]S_\Q [_^gQ bca_[Y5 ]l ncd `VaV]V^^do
RdUV] dSV\YhYSQcm ^Q VUY^Ygd5 Q `aY `a_hcV^YY [_^gQ bca_[Y ‑ SlUQSQcm
^Q[_`\V^^_V X^QhV^YV Y _R^d\pcm `VaV]V^^do U\p `_UbhݷcQ U\Y^l b\VUdo6
jVZ bca_[Y7 6jݷ SQW^_ ^V XQRlcm _R^d\Ycm ^Qid `VaV]V^^do S bQ]_] ^QhQ\V
`a_TaQ]]l5 hc_Rl U\Y^Q bQ]_Z `VaS_Z bca_[Y c_WV `_bhYcQ\Qbm [_aaV[c^_7
3bݷ S]VbcV RdUVc SlT\pUVcm cQ[C
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AQbb]_caY] R_\VV b\_W^lZ `aY]Va7 @dbcm ^Q] ^dW^Q `a_TaQ]]Q6eY\mca5 [_6
c_aQp SlRYaQVc YX SS_UY]_T_ cV[bcQ bca_[Y5 ^QhY^QojYVbp b ^V`a_RV\m^lf
bY]S_\_S5 Y c_\m[_ Yf `VhQcQVc5 Q bca_[Y5 [_c_alV ^QhY^Qocbp b `a_RV\Q Y\Y
cQRd\pgYY5 [Q[ Y `dbclV bca_[Y ‑ YT^_aYadVc7 =_WVc S_X^Y[^dcm _jdjV^YV5
hc_ XUVbm ^V_Rf_UY]_ hcV^YV bca_[Y gV\Y[_]5 ^_ Y ^Q nc_c aQX nc_ ^V cQ[7 >Q
bQ]_] UV\V ^Q] U_bcQc_h^_ `_]^Ycm5 `VhQcQV] \Y ]l cV[djdo bca_[d Y\Y
^VcD RlSQVc Y cQ[5 hc_ ]l `_[Q ^V X^QV]5 `VhQcQcm \Y cV[djdo bca_[d ‑ cQ[
b\dhQVcbp5 Vb\Y ]l Vjݷ ^V `a_hYcQ\Y ^Y _U^_T_ bY]S_\Q bca_[Y7 5\p faQ6
^V^Yp _R_Yf db\_SYZ ]l S_b`_\mXdV]bp \_TYhVb[Y]Y<9 `VaV]V^^l]YC _U^Q5
[_c_ado ]l ^QX_Sݷ] ;>?G5 RdUVc `_]^Ycm5 X^QV] \Y ]l5 `VhQcQcm cV[djdo
bca_[d Y\Y ^Vc5 Q Sc_aQp ‑ @B9>D ‑ RdUVc Yb`_\mX_SQcmbp \Yim S c_] b\dhQV5
Vb\Y ;>?G 5ݷYbcY^^Qݷ Y S nc_] b\dhQV _^Q RdUVc `_[QXlSQcm5 `VhQcQV] \Y ]l
cV[djdo bca_[d7

@a_hYcQS bY]S_\5 ]l `aVWUV SbVT_ `a_SVaY]5 ^V pS\pVcbp \Y _^ bY]S_\_]
`VaVS_UQ bca_[Y7 6b\Y UQ5 c_ ]l U\p ^QhQ\Q `a_SVaY]5 ^V Sl`_\^pVcbp \Y
`VhQcm cV[djVZ bca_[Y5 Y Vb\Y UQ5 c_ ^Q`VhQcQV] bY]S_\ `VaVS_UQ bca_[YD
`_b\V nc_T_ ]l XQ^Vbݷ] S `VaV]V^^do ;>?G X^QhV^YV 5ݷWY\ݷ hc_Rl `_[QXQcm5
hc_ d ^Qb ^QhY^QVcbp b\VUdojQp bca_[Q5 `a_ [_c_ado ]l `_[Q ^V X^QV]5
^dW^_ \Y Vݷ `VhQcQcm7

6b\Y `a_hYcQ^^lZ bY]S_\ ^V pS\pVcbp bY]S_\_] `VaVS_UQ bca_[Y5 c_ d ^Qb
Vbcm USQ SQaYQ^cQ7 6b\Y ]l Vjݷ ^V X^QV]5 `VhQcQVcbp \Y cV[djQp bca_[Q5 c_
bQ]_V SaV]p nc_ dX^QcmC S XQSYbY]_bcY _c c_T_5 `a_hYcQ^ \Y `a_RV\m^lZ bY]6
S_\ 1Y\Y cQRd\pgYp2 Y\Y ^Vc5 XQ^_bY] S `VaV]V^^do @B9>D X^QhV^YV ݷWY\ݷ
Y\Y 5ݷYbcY^lݷ `_b\V hVT_ S `VaV]V^^do ;>?G XQ^_bY] 5ݷYbcY^dݷ SVUm cV`Vam
]l dWV c_h^_ X^QV]5 `VhQcQVcbp cV[djQp bca_[Q Y\Y ^V `VhQcQVcbp7

5Q\miV5 [Q[_S Rl `a_hYcQ^^lZ bY]S_\ ^Y Rl\5 ]l X^QV]5 `VhQcQcm VT_
Y\Y ^V `VhQcQcmC S bQ]_] UV\V5 UQWV Vb\Y ]l c_\m[_ hc_ nc_T_ ^V X^Q\Y5 c_ dWV
dX^Q\Y7 6b\Y ^dW^_5 `VhQcQV] bY]S_\5 Y ^Q nc_] cV\_ gY[\Q XQ[Q^hYSQVcbp7

3 ^QhQ\V `a_TaQ]]l ^dW^_ ^V XQRlcm d[QXQcm5 hc_ ]l `_[Q hc_ ^V X^Q6
V]5 RdUVc \Y `VhQcQcmbp b\VUdojQp bca_[QD nc_ UV\QVcbp XQ^VbV^YV] ݷWY\ݷ S
`VaV]V^^do ;>?G7 >Q Sbp[YZ b\dhQZ XQ^Vbݷ] ݷWm_\ݷ cQ[WV Y S `VaV]V^^do
@B9>D5 Y^QhV [_]`Y\pc_a SlUQbc `aVUd`aVWUV^YV _ c_]5 hc_ ncQ `VaV]V^^Qp
]_WVc Rlcm Yb`_\mX_SQ^Q RVX Y^YgYQ\YXQgYY 1XUVbm nc_ ^V cQ[5 ^_ U\p [_]`Y6
\pc_aQ bYcdQgYp _[QXQ\Qbm b\Yi[_] b\_W^_Z27 @_\^_bcmo cV[bc `a_TaQ]]l
RdUVc SlT\pUVcm cQ[C
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9^cVaVb^_ RdUVc `a_SVaYcm ncd `a_TaQ]]d5 UQS VZ ^Q Sf_U Vݷ b_RbcSV^^lZ
Ybf_U^lZ cV[bcC
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3 bQ]_] UV\V5 S ^QiVZ `a_TaQ]]V c_\m[_ ncY hVclaV bca_[Y ^Q`YbQ^l b [aQZ6
^VZ \VS_Z `_XYgYY5 Q _bcQ\m^lV bUSY^dcl S`aQS_ 1Yb`_\mXdocbp bcad[cda^lV
_cbcd`l2 Y ^QhY^Qocbp5 [Q[ b\VUbcSYV5 b `a_RV\_S7

@aY Q^Q\YXV cV[bcQ ^QiVZ `a_TaQ]]l ]_WVc S_X^Y[^dcm _R]Q^hYS_V S`V6
hQc\V^YV5 hc_5 Vb\Y cV[bc SS_UYcm ^V YX eQZ\Q5 Q b [\QSYQcdal5 c_ SlUQSQ6
V]lV `a_TaQ]]_Z bY]S_\l RdUdc `VaV]ViYSQcmbp b bY]S_\Q]Y5 SS_UY]l]Y
`_\mX_SQcV\V]7 >Q bQ]_] UV\V nc_ ^V cQ[C cVa]Y^Q\ _cUQݷc ^QiVZ `a_TaQ]]V
SS_UY]lZ `_\mX_SQcV\V] cV[bc ^V `_ _U^_]d bY]S_\d5 Q gV\Y[_] bca_[Q]Y5 c_
Vbcm [ c_]d ]_]V^cd5 [_TUQ ^QiQ `a_TaQ]]Q hYcQVc `VaSlZ bY]S_\ bca_[Y5
`_\mX_SQcV\m dWV SSݷ\ Sbo bca_[d gV\Y[_]5 cQ[ hc_ SlUQSQV]lV bY]S_\l
`_pSpcbp ^Q n[aQ^V S b\VUdojVZ bca_[V7 3l ]_WVcV `a_SVaYcm nc_ bQ]Y7



<9? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

;_^Vh^_5 `a_TaQ]]l6eY\mcal RlSQoc ^Q]^_T_ R_\VV b\_W^l]Y5 faQ^Ycm
S `Q]pcY XQhQbcdo `aYf_UYcbp ^V c_\m[_ gV\Y[_] bca_[Y5 ^_ Y S__RjV SVbm
SS_UY]lZ cV[bc 1Y]V^^_ cQ[ Sl^dWUV^Q `_bcd`Qcm5 ^Q`aY]Va5 `a_TaQ]]Q
C?BD27 @_XWV5 `_X^Q[_]YSiYbm b d`aQS\V^YV] UY^Q]YhVb[_Z `Q]pcmo5 ]l Y
bQ]Y ^QdhY]bp `YbQcm cQ[YV `a_TaQ]]l7

;7>7=7 HcV^YV hYbV\ U_ [_^gQ eQZ\Q

3 `aVUlUdjV] `QaQTaQeV ]l _RbdUY\Y bYcdQgYo Vg^_]ݷ eQZ\Q5ݷ Vݷ S_X6
^Y[^_SV^YV S `_c_[V bcQ^UQac^_T_ SS_UQ Y `_[QXQ\Y5 [Q[ _aTQ^YX_SQcm hcV^YV
UQ^^lf U_ cVf `_a5 `_[Q _^Y ^V [_^hQcbp7 ;_TUQ hcV^YV Sl`_\^pVcbp `_bY]6
S_\m^_5 ^Y[Q[Yf `a_R\V] b ncY] ^V S_X^Y[QVcD ^QhY^QojYV hQbc_ `_`QUQocbp
XUVbm S U_S_\m^_ `a_bcdo Y bcQ^UQac^do \_Sdi[d5 `lcQpbm `aY]V^Ycm c_c
WV bQ]lZ `_Uf_U [ hcV^Yo `_b\VU_SQcV\m^_bcVZ hYbV\7

AQbb]_caY] `a_bcVZido XQUQhdC `_\mX_SQcV\m b [\QSYQcdal SS_UYc gV6
\lV hYb\Q5 Q ^Q] ^dW^_ `a_hYcQcm Yf SbV Y `_bhYcQcm Yf [_\YhVbcS_ Y _Rjdo
bd]]d7 ;_\YhVbcS_ hYbV\ XQaQ^VV ^VYXSVbc^_5 Q _ c_]5 hc_ hYb\Q [_^hY\Ybm5
`_\mX_SQcV\m YXSVjQVc ^Qb bQ]l] `aQSY\m^l] b`_b_R_] ‑ dbca_YS ^Q] 6_]ݷ
^Vg eQZ\Q5ݷ c_ Vbcm ^QWQS LDB<6M5 Vb\Y SS_U YUݷc b [\QSYQcdalD Vb\Y hYb\Q
`_\mX_SQcV\m dWV XQ`YbQ\ S eQZ\ Y\Y Yf S__RjV TV^VaYadVc UadTQp `a_TaQ]6
]Q5 c_ U\p S_X^Y[^_SV^Yp gQ^_]ݷ eQZ\Qݷ UQWV ^QWY]Qcm ^YhVT_ ^V `aYUݷcbp5
Sbݷ `a_YX_ZUݷc bQ]_ b_R_Z7 2dUV] bhYcQcm5 hc_ ^Q] U_bcQc_h^_ aQXapU^_bcY
cY`Q <?>79>D5 c_ Vbcm `_\mX_SQcV\m ^V bcQ^Vc SS_UYcm hYb\Q5 `aVSliQojYV
USQ ]Y\\YQaUQ UQWV bd]]Qa^_7

;_^Vh^_5 cV[bc_S_V `aVUbcQS\V^YV hYb\Q ]_W^_ `a_hYcQcm `_ _U^_]d bY]6
S_\d5 [Q[ ]l nc_ UV\Q\Y S 5;7<7;ݷ ^_ _hV^m dW nc_ Ta_]_XU[_5 cQ[ hc_ S_X^Y[Q6
Vc VbcVbcSV^^_V WV\Q^YV S_b`_\mX_SQcmbp S_X]_W^_bcp]Y5 dWV Y]VojY]Ybp
S _`VaQc_aV B514 ‑ _^ SVUm d]VVc hYcQcm cV[bc_S_V `aVUbcQS\V^YV hYbV\5 `aY
nc_] `VaVS_U `_b\VU_SQcV\m^_bcY gYea S ]QiY^^_V `aVUbcQS\V^YV hYb\Q _^
Sl`_\^pVc U\p ^Qb bQ]7 >QhY^QojYV `a_TaQ]]Ybcl S cQ[_Z bYcdQgYY hQbc_
`Yidc `aY]Va^_ cQ[do `a_TaQ]]dC
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;7>7 BY]S_\l Y Yf [_UlD cV[bc_SlV UQ^^lV <9@

‑ Y b dUYS\V^YV] _R^QadWYSQoc5 hc_ _^Q aQR_cQVc _Q[6c]ݷ ^V cQ[7ݷ >QWY]Qcm
LDB<6M `aYf_UYcbp ^Vb[_\m[_ aQX5 hc_Rl `a_TaQ]]Q5 ^Q[_^Vg5 db`_[_Y\QbmD
`aY nc_] SlUQSQV]_V `a_TaQ]]_Z [_\YhVbcS_ hYbV\ _[QXlSQVcbp R_\miV5 hV]
]l SSV\Y7

@_^pcm5 hc_ cdc ^V cQ[5 ]_WVc _[QXQcmbp U_S_\m^_ b\_W^_5 ^_ ]l `_`a_6
RdV]D U\p nc_T_ ^Q] `_^QU_RYcbp S UVcQ\pf aQX_RaQcmbp5 hc_ WV5 b_RbcSV^^_
T_S_ap5 UV\QVc B5145 [_TUQ ]l caVRdV] _c ^VT_ `a_hYcQcm hYb\_5 ^_ b ncY]6c_
[Q[ aQX `a_R\V] Rlcm ^V U_\W^_5 SVUm ]l dWV UV\Q\Y nc_ bQ]Y S 7;7<7;ݷ 9cQ[5
`VaS_V5 hc_ UV\QVc B514 ‑ nc_ `a_`db[QVc `a_RV\m^lV bY]S_\l5 c_ Vbcm hY6
cQVc YX `_c_[Q SS_UQ bY]S_\l `_ _U^_]d U_ cVf `_a5 `_[Q ^V ^QZUݷc `VaSdo
gYead hYb\Q7 >QZUp ncd gYead5 B514 ^QhY^QVc hYcQcm gYeal5 b_bcQS\pojYV
`aVUbcQS\V^YV hYb\Q5 _U^d XQ UadT_Z5 `_[Q b^_SQ ^V ^Qc[^ݷcbp ^Q `a_RV\m6
^lZ bY]S_\5 Y S `a_gVbbV nc_T_ hcV^Yp ^Q[Q`\YSQVc X^QhV^YV hYb\Q `_U_R^_
c_]d5 [Q[ nc_ UV\Q\Y ]l5 `dcݷ] `_b\VU_SQcV\m^_bcY d]^_WV^YZ ^Q UVbpcm Y
`aYRQS\V^YZ X^QhV^Yp _hVaVU^_Z gYeal7

?RaQcY] S^Y]Q^YV ^Q c_5 hc_ bYcdQgYp Vg^_]ݷ eQZ\Qݷ ^V _RpXQ^Q S_X^Y[6
^dcm ^V]VU\V^^_ `_b\V `a_hcV^Yp `_b\VU^VT_ hYb\Q7 >Q bQ]_] UV\V _^Q `aQ[6
cYhVb[Y ^Y[_TUQ cQ[ ^V S_X^Y[QVcD Sb`_]^Y]5 hc_ cV[bc_SlV UQ^^lV `aVUbcQS6
\poc b_R_Z `_b\VU_SQcV\m^_bcm bca_[5 Q S [_^gV [QWU_Z bca_[Y ^Qf_UYcbp
bY]S_\ `VaVS_UQ bca_[Y7 6b\Y UQ^^lV5 `_UQ^^lV ^Q Sf_U ^QiVZ `a_TaQ]]V5
`aVUbcQS\poc b_R_Z [_aaV[c^lZ cV[bc5 c_ `_b\V bQ]_T_ `_b\VU^VT_ hYb\Q S
nc_] cV[bcV U_\WV^ bc_pcm Vjݷ Y `VaVS_U bca_[Y 1nc_ Vb\Y `_\mX_SQcV\m ^V
_bcQSY\ `_b\V hYb\Q Vjݷ Y UoWY^d6UadTdo ^VX^QhQjYf `a_RV\_S5 Q V]d nc_6
T_ ^Y[c_ ^V XQ`aVjQVc27 @_\dhQVcbp5 hc_ S c_c ]_]V^c5 [_TUQ B514 XQSVaiQVc
hcV^YV `_b\VU^VT_ hYb\Q YX `_c_[Q SS_UQ5 hYb\Q dWV [_^hY\Ybm5 ^_ bY]S_\l
S `_c_[V ‑ Vjݷ ^Vc7 ;Q[ b\VUbcSYV5 5?6 `_[Q hc_ bhYcQVc5 hc_ ^YhVT_ ^V
b\dhY\_bm5 Y SlUQݷc DݷWm_\ݷ S Yc_TV ^QiQ `a_TaQ]]Q UV\QVc Vjݷ _UY^ B5145
[_c_alZ `aY `_`lc[V `a_hYcQcm _hVaVU^_Z bY]S_\ R\QT_`_\dh^_ d`YaQVc6
bp S [_^Vg eQZ\Q7 6T_ `_SVUV^YV S cQ[_Z bYcdQgYY ^Vb[_\m[_ ^V_WYUQ^^_ ‑
^V SlUQSQp ^Y[Q[Yf _iYR_[5 _^ `_`a_bcd UV\QVc SYU5 hc_ `a_hYcQ\ hYb\_ 9
1`_hV]d cQ[ bUV\Q^_5 ^V`_^pc^_5 ^_ aVQ\m^_bcm Y]V^^_ cQ[_SQ27 ?cboUQ aQb6
f_WUV^YV ]VWUd [_\YhVbcS_] SSVUݷ^^lf hYbV\5 `_UbhYcQ^^lf `a_TaQ]]_Z5
Y [_\YhVbcS_] hYbV\5 [_c_alV aVQ\m^_ SSݷ\ `_\mX_SQcV\m 1f_cp bd]]Q SlUQ6
cbpݷ `aQSY\m^Qp5 SVUm `aYRQS\V^YV \Yi^VT_ ^d\p Vݷ ^V ]V^pVcD ^_ nc_ ^Q]
`a_bc_ `_SVX\_ ‑ `aVUbcQSmcV5 hc_ Rl\_ Rl5 Vb\Y Rl ]l bhYcQ\Y ^V bd]]d5 Q
`a_YXSVUV^YV27

9 nc_ Vjݷ ^V [_^Vg Ybc_aYY7 5\p b\dhQp5 [_TUQ SS_U YUݷc ^V YX ^Qbc_p6
jVT_ eQZ\Q 1[_c_alZ UVZbcSYcV\m^_ ]_WVc [_^hYcmbp25 Q b [\QSYQcdal5 TUV
bYcdQgYo [_^gQ eQZ\Q `aYf_UYcbp Y]YcYa_SQcm ^QWQcYV] LDB<6M5 S`_\^V
S_X]_W^_ `a_U_\WV^YV hcV^Yp `_b\V ^Qbcd`\V^Yp bYcdQgYY [_^gQ eQZ\QD S
`aY]V^V^YY [ ^QiVZ bYcdQgYY nc_ X^QhYc5 hc_ B5145 ݷd`VaVSiYbmݷ S bYcdQ6
gYo Vg^_]ݷ eQZ\Q5ݷ Yb`_\mX_SQ\ V5ݷ cQ[ hc_ 5?6 nc_T_ [_^gQ eQZ\Q dWV ^V
dSYUYc7 9]V^^_ `_nc_]d `aYf_UYcbp ^QWY]Qcm LDB<6M USQWUl5 hc_Rl `a_6
TaQ]]Q XQSVaiY\Qbm7 @aY aQR_cV b ^Qbc_pjY]Y eQZ\Q]Y cQ[_T_ neeV[cQ ^V
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^QR\oUQVcbp5 `_c_]d hc_5 [_\m b[_a_ eQZ\ [_^hY\bp5 bSpXQ^^lZ b ^Y] `_c_[
SS_UQ _bcQݷcbp S bYcdQgYY [_^gQ eQZ\Q 7ݷQSbVTUQ^ݷ

CQ[ Y\Y Y^QhV5 d ^Qb Y]VVcbp `a_R\V]Q5 Y ^dW^_ baVUbcS_ U\p Vݷ aViV6
^YpD OB55 Y1C31< ^Q] cQ[_V baVUbcS_ `aVU_bcQS\pVc ‑ nc_ ed^[gYp \55;N?67
3 _c\YhYV _c _Rlh^_T_ 5?65 ncQ ed^[gYp b^QhQ\Q `a_hYclSQVc Y _cRaQbl6
SQVc SbV `a_RV\m^lV bY]S_\l5 Y Vb\Y _^Q S Yc_TV ݷa\Qbmݷ`dݷ S [_^Vg eQZ\Q5
c_ S_XSaQjQVc 5ݷYbcY^dݷ Q Vb\Y ^Qi\Q ^V`a_RV\m^lZ bY]S_\ ‑ S_XSaQjQVc
7ݷWm_\ݷ @aY nc_] ^QZUV^^lZ ^V`a_RV\m^lZ bY]S_\ ݷS_XSaQjQVcbpݷ S `_c_[
SS_UQ5 cQ[ hc_ `_b\VUdojYZ B514 ^Qh^ݷc aQR_cd Y]V^^_ b ^VT_7

@aYSVUݷ^^Qp SliV ݷV`aQSY\m^Qp^ݷ `a_TaQ]]Q `aVSaQjQVcbp S `aQSY\m6
^do _U^Y]6VUY^bcSV^^l] Yb`aQS\V^YV] ‑ ^dW^_ 5?6 S XQT_\_S[V gY[\Q XQ6
]V^Ycm ^Q \55;N?65 Y Sbݷ RdUVc aQR_cQcm Y]V^^_ cQ[5 [Q[ ]l f_cY]7

AVQ\YXQgYp \55;N?6 S b_bcQSV OB55 Y1C31< U_ ^VUQS^Yf `_a b_UVaWQ\Q b_SVaiV^^_
^V\V`do _iYR[d5 UV\Qojdo ^VS_X]_W^_Z aQR_cd b \oRl]Y `_c_[Q]Y SS_UQ5 _c\Yh^l]Y
_c ^Qbc_pjYf UYb[_Slf eQZ\_S Y _c SS_UQ b cVa]Y^Q\Q 1b [\QSYQcdal27 3 hQbc^_bcY5
`a_TaQ]]l5 Yb`_\mXdojYV \55;N?65 ^V ]_T\Y aQR_cQcm S b_bcQSV [_^SVZVa_S7 1Sc_ad
[^YTY _R nc_] b__RjY\Y hYcQcV\Y Sb[_aV `_b\V Slf_UQ `VaS_T_ c_]Q `VaS_T_ YXUQ^Yp7

9^cVaVb^_5 hc_ _iYR[Q Rl\Q S^VbV^Q S [_U `aY]Va^_ S ;99: T_UdD bdUp `_ SbV]d5
[c_6c_ ^V_U^_[aQc^_ `lcQ\bp _R nc_Z _iYR[V b__RjQcm aQXaQR_chY[Q] OB55 Y1C31<5 _U6
^Q[_ S]Vbc_ c_T_5 hc_Rl _iYR[d Yb`aQSYcm5 cQ] `aVU`_h\Y ^Q`YbQcm S U_[d]V^cQgYY5
hc_5 ]_\5 ncQ ed^[gYp ^V `aVU^QX^QhV^Q U\p aQR_cl b `_c_[Q]Y5 _c\Yh^l]Y _c UYb6
[_Slf eQZ\_S ‑ c7 V7 Sݷ \dhiYf caQUYgYpfݷ _RkpSY\Y RQT eYhVZ7 ? c_]5 U\p hVT_
S__RjV ^dW^Q cQ[Qp ed^[gYp Y [Q[ `aVU\QTQVcbp `YbQcm `a_TaQ]]l5 hYcQojYV hYb\Q
YX cV[bc_Slf `_c_[_S5 b_XUQcV\Y OB55 Y1C31< `aY nc_] d]_\hQ\Y7

3 bV^cpRaV ;9;9 T_UQ5 T_c_Sp [^YTd [_ Sc_a_]d YXUQ^Yo5 SQi `_[_a^lZ b\dTQ aV6
iY\ `_`lcQcmbp dRVUYcm ncd [_]`Q^Yo5 hc_ \55;N?6 Sbݷ WV b\VUdVc Yb`aQSYcm7 3 f_UV
UYb[dbbYY d QSc_aQ b\_WY\_bm hݷc[_V S`VhQc\V^YV5 hc_ S [_]Q^UV aQXaQR_chY[_S OB55
Y1C31< ^Vc ^Y _U^_T_ hV\_SV[Q5 `_^Y]QojVT_5 XQhV] ^dW^Q ed^[gYp \55;N?6 Y S__R6
jV hc_ cQ[_V cV[bc_SlZ `_c_[ SS_UQ 1_b_RV^^_ S bYbcV]Qf bV]VZbcSQ ^>9H2 Y [Q[ b
^Y]Y aQR_cQoc7 2_\VV `_Ua_R^_ _R nc_Z Ybc_aYY ]_W^_ `a_hYcQcm ^Q bQZcV QSc_aQ5
cQ] WV `aYS_Upcbp bbl\[Y ^Q _RbdWUV^Yp ^Q e_ad]V7 Hc_Rl dRVUYcm _U^_T_ _cUV\m6
^_ SXpc_T_ cSVaU_\_R_T_ `Vab_^QWQ5 hc_ ]Ya UVZbcSYcV\m^_ dbca_V^ cQ[5 Q ^V Y^QhV5
QSc_ad `aYi\_bm `aY]V^Ycm cpWݷ\do QacY\\VaYoC _c[_`Qcm S i[Qed _aYTY^Q\m^do
[_a_R[d K?B<1>4 Y1C31< @79 b_ SbV]Y [^YW[Q]Y Y `a_gYcYa_SQcm5 [Q[ T_S_aYcbp5 `VaS_6
Ybc_h^Y[ ‑ _aYTY^Q\m^_V _`YbQ^YV \55;N?65 S [_c_a_] S hYb\V `a_hVT_ Rl\_ b[QXQ^_5
U\p hVT_ ncQ ed^[gYp `aVU^QX^QhQVcbp7 =Q\_ c_T_5 `aYi\_bm Vjݷ YXS\Vhm YX QafYS_S
;>6\Vc^VZ UQS^_bcY UYbcaYRdcYS^lZ [_]`\V[c c_T_ WV KY @795 _clb[Qcm S [ݷ^ Ybf_U6
^Y[Y []U5 ^QZcY S ^Yf eQZ\5 b_UVaWQjYZ aVQ\YXQgYo baQXd hVclaݷf ed^[gYZ ‑ N?65
\55;N?65 N?<> Y \55;N?<> ‑ Y ^QT\pU^_ `a_UV]_^bcaYa_SQcm ncY] bcaQ^^l] \oUp]5
hc_ _aYTY^Q\m^Qp SVabYp \55;N?6 ^Y[_TUQ ^V UV\Q\Q SbVf cVf YUY_cb[Yf SVjVZ5 [_c_6
alV XQhV]6c_ b_UVaWQ\ [_U Vݷ OB55Y1C31<’VSb[_Z aVQ\YXQgYY7 @_6SYUY]_]d5 d cVf5 [c_
`lcQ\bp _R nc_Z _iYR[V b__RjQcm aQ^miV5 [_a_R[Y b K?B<1>4 Y1C31<’V] S i[Qed ^V
^Qi\_bm5 Q ^Q ]V^miVV ]VZ^cVZ^Val OB55 Y1C31<’p Rl\Y ^V b_T\Qb^l7

BQ]_V Y^cVaVb^_V5 hc_ c_c WV `Vab_^QW5 ^Q RVb`\_U^do UYb[dbbYo b [_c_al] SQi
`_[_a^lZ dTa_RY\ ^V _UY^ UVbpc_[ hQb_S5 ^Vf_cp b_T\QbY\bp S Yc_TV Yb`aQSYcm bQ]d
ed^[gYo \55;N?65 ^_ ݷ_^XQ_Uݷ ^Q`a_hm aQX\_]Q\ S [_UV ^V[do UadTdo ed^[gYo5
hc_ `aYSV\_ [ _c[\ohV^Yo RdeVaYXQgYY ^Q SbVf `_c_[Qf SlS_UQ5 [a_]V ݷQbc_pjYf^ݷ
UYb[_Slf eQZ\_S5 Y _RbdWUQcm bS_Y YUY_cb[YV UVZbcSYp _c[QXQ\bp5 Q UadTYf \oUVZ5
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Y]VojYf U_bcd` [ [_Ud Y T_c_Slf [ b_cadU^YhVbcSd5 baVUY ]VZ^cVZ^Va_S OB55 Y1C31< ^V
^Qi\_bm7

CQ[ Y\Y Y^QhV5 ^Q ]_]V^c Sl`db[Q Sc_a_T_ YXUQ^Yp [^YTY S ^QhQ\V ;9;: T_UQ `_6
b\VU^Y] _eYgYQ\m^l] aV\YX_] OB55 Y1C31< Sbݷ Vjݷ _bcQݷcbp <7;795 S [_c_a_] \55;N?6
`_6`aVW^V]d b_UVaWYc `a_UVaWQSiYZbp :B \Vc hVZ6c_ YUY_cYX]7 Hc_Rl `_\dhYcm Yb6
`aQS\V^^do SVabYo \55;N?65 ^dW^_ b[QhQcm b bQZcQ 6B55@1C31<7?B7 QafYS bSVWVZ
SVabYY5 ^Qf_UpjVZbp S aQXaQR_c[V5 Y aQR_cQcm b ^VZD [_TUQ b_bc_Ycbp b\VUdojYZ _eY6
gYQ\m^lZ aV\YX5 ^Y[c_5 aQXd]VVcbp5 b[QXQcm ^V ]_WVc5 ^_ Vbcm f_cp Rl ^QUVWUQ5 hc_ S
b\VUdojVZ SVabYY \55;N?6 RdUVc aQR_cQcm [_aaV[c^_7

3bp ncQ Ybc_aYp5 [ b_WQ\V^Yo5 `_[QXlSQVc5 hc_ `aY]V^pcm OB55 Y1C31< S a_\Y `a_6
eVbbY_^Q\m^_T_ Y^bcad]V^cQ RdUVc [aQZ^V ^V_b]_caYcV\m^_7 1Sc_a ^V bcQ\ Rl Y]Vcm
^Y[Q[Yf UV\ b ncY] `a_V[c_]5 Vb\Y Rl ^V c_c eQ[c5 hc_ UadTYf b[_\m[_6^YRdUm WYSlf
aVQ\YXQgYZ @Qb[Q\p S ]YaV bVZhQb `a_bc_ ^Vc7

>Q Sbp[YZ b\dhQZ d`_]p^V] cQ[WV ed^[gYo \55;N?<>5 [_c_aQp S_XSaQjQ6
Vc 5ݷYbcY^dݷ [_TUQ U_bcYT^dc bY]S_\ [_^gQ bca_[Y7 @aY nc_]5 [Q[ Y \55;N?65
_^Q hYcQVc Y _cRaQblSQVc `a_RV\m^lV bY]S_\l7 NcQ ed^[gYp ]_WVc `_caVR_6
SQcmbp5 ^Q`aY]Va5 Vb\Y e_a]Qc Sf_U^lf UQ^^lf `aVU`_\QTQVc ^QR_al hYbV\
`VaV]V^^_T_ aQX]VaQ5 bTad``Ya_SQ^^lV `_ aQX^l] bca_[Q]7

;7?7 BYbcV]Q cY`_S @Qb[Q\p

;7?7:7 3bca_V^^lV cY`l Y `_\mX_SQcV\mb[YV cY`l

@VaV]V^^lV Y SlaQWV^Yp5 [_c_alV ]l Yb`_\mX_SQ\Y U_ bYf `_a5 _c^_6
bY\Ybm [ aQX\Yh^l] cY`Q] 19>D575B Y <?>79>D5 B51<5 2??<51> Y ^V[_c_al]
UadTY]25 ^_ d SbVf ncYf cY`_S Vbcm _U^_ _RjVV bS_ZbcS_C _^Y Sbca_V^l S pXl[
@Qb[Q\m5 c_ Vbcm ^Q] ^V ^dW^_ _Rkpb^pcm [_]`Y\pc_ad5 hc_ nc_ XQ cY`l5 [_]6
`Y\pc_a _ ^Yf dWV X^QVc7

3bca_V^^l]Y cY`Q]Y UV\_ ^V _TaQ^YhYSQVcbpD @Qb[Q\m `_XS_\pVc ^Q] bQ6
]Y] b_XUQSQcm ^_SlV cY`l SlaQWV^YZ Y `VaV]V^^lf7 3 R_\miY^bcSV b\dhQVS
^_Sl] cY`Q] UQocbp Y]V^Q5 U\p hVT_ Yb`_\mXdocbp dWV X^Q[_]lV ^Q] YUV^6
cYeY[Qc_al ‑ c_h^_ cQ[ WV5 [Q[ U\p dWV X^Q[_]lf ^Q] `VaV]V^^lf5 [_^6
bcQ^c Y `_U`a_TaQ]]D S ^V[_c_alf b\dhQpf Yb`_\mXdocbp cQ[WV Q^_^Y]^lV
cY`l 5 c_ Vbcm5 [Q[ b\VUdVc YX ^QXSQ^Yp5 cY`l5 [_c_al] Y]p ^V ^QX^QhQVcbp5
^_ Yf Yb`_\mX_SQ^YV S @Qb[Q\V ^Vb[_\m[_ _TaQ^YhV^_7 <oRlV cY`l5 SS_UY]lV
`a_TaQ]]Ybc_] 1c_ Vbcm ^V pS\pojYVbp Sbca_V^^l]Y25 ^QXlSQocbp `_\mX_6
SQcV\mb[Y]Y cY`Q]Y 5 `_c_]d hc_ Yf SS_UYc `_\mX_SQcV\m [_]`Y\pc_aQD
pb^_5 hc_ cQ[Y] `_\mX_SQcV\V] pS\pVcbp `a_TaQ]]Ybc5 [_c_a_T_5 [_^Vh^_ WV5
^V b\VUdVc `dcQcm b `_\mX_SQcV\V] `_\dhV^^_Z `a_TaQ]]l7

5\p _`YbQ^Yp `_\mX_SQcV\mb[Yf cY`_S Y Yf Y]ݷ^ Yb`_\mXdocbp bV[gYY
_`YbQ^Yp cY`_S 5 ^QhY^QojYVbp b [\ohVS_T_ b\_SQ DI@55 `_U_R^_ c_]d5
[Q[ bV[gYY _`YbQ^Yp `VaV]V^^lf ^QhY^Qocbp b_ b\_SQ F1B7 ;Q[ Y S b\dhQV
b `VaV]V^^l]Y5 bV[gYo _`YbQ^Yp cY`_S ]_W^_ aQb`_\_WYcm S T\_RQ\m^_Z
_R\QbcY \YR_ \_[Q\m^_ S `_U`a_TaQ]]V 1]VWUd XQT_\_S[_] `_U`a_TaQ]]l Y
Vݷ cV\_]27 ;Q[ Y `VaV]V^^lV5 cY`l5 _`YbQ^^lV S `_U`a_TaQ]]V5 SYU^l c_\m[_
S nc_Z `_U`a_TaQ]]V5 c_TUQ [Q[ cY`l5 _`YbQ^^lV S^V `_U`a_TaQ]] 1c_ Vbcm
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S T\_RQ\m^_Z _R\QbcY2 SYU^l S `a_TaQ]]V b c_T_ ]VbcQ5 TUV cY` _`YbQ^5 Y U_
[_^gQ `a_TaQ]]l7

BQ]lZ `a_bc_Z SQaYQ^c ^_S_T_ cY`Q ‑ nc_ bY^_^Y] [Q[_T_6^YRdUm cY6
`Q5 [_c_alZ d ^Qb dWV Vbcm5 S c_] hYb\V Sbca_V^^_T_D ^Q`aY]Va5 ]l ]_WV]
_`YbQcm cY` VIWE=25B [Q[ bY^_^Y] cY`Q B51<C

DI@5
VIWE=25B F B51<D

`_b\V hVT_ d ^Qb `_pSYcbp S_X]_W^_bcm _`YblSQcm `VaV]V^^lV cY`Q VIWE=25BC

F1B
H5 I5 JC VIWE=25BD

5V\Qcm b ncY]Y `VaV]V^^l]Y ]_W^_ Sbݷ c_ WV bQ]_V5 hc_ Y b `VaV]V^^l]Y
cY`Q B51<D R_\VV c_T_5 Yf ]_W^_ ^V_TaQ^YhV^^_ b]ViYSQcm S SlaQWV^Ypf b
`VaV]V^^l]Y Y UadTY]Y X^QhV^Yp]Y cY`Q B51<5 `aYbSQYSQcm UadT UadTd Y c7 `7
>Q `VaSlZ SXT\pU SSVUV^YV cQ[_T_ bY^_^Y]Q ]_WVc `_[QXQcmbp RVbb]lb\V^6
^l]5 ^_ Y^_TUQ _^_ _[QXlSQVcbp `_\VX^_7 >Q`aY]Va5 ]l ]_WV] S_ SaV]p ^Q6
`YbQ^Yp [Q[_Z6^YRdUm baQS^YcV\m^_ b\_W^_Z `a_TaQ]]l db_]^Ycmbp S c_]5
[Q[_Z aQXapU^_bcY gV\lf hYbV\ ^Q] fSQcYc U\p S_X^Y[iVZ \_[Q\m^_Z XQ6
UQhYD Vb\Y5 [ `aY]Vad5 ]l aViY]5 hc_ ^Q] fSQcYc _Rlh^lf USdfRQZc^lf
9>D575B’_S5 Q `_c_] 1dWV S `a_gVbbV cVbcYa_SQ^Yp Y\Y UQWV n[b`\dQcQgYY
`a_TaQ]]l2 _[QWVcbp5 hc_ Yf aQXapU^_bcY ^V fSQcQVc Y `a_TaQ]]Q aQR_cQ6
Vc b _iYR[Q]Y YX6XQ `VaV`_\^V^YZ5 c_ U\p XQ]V^l 9>D575B’_S ^Q <?>79>D’l
Y\Y UQWV ^Q 9>D?= ^Q] `aYUݷcbp S^Y]QcV\m^_ `a_b]_caVcm cV[bc `a_TaQ]]l5
hc_Rl YUV^cYeYgYa_SQcm `VaV]V^^lV5 [_c_alV U_\W^l aQR_cQcm b hYb\Q]Y
R_\miVZ aQXapU^_bcY5 Y `_]V^pcm Yf cY`lD `aY nc_] ]l aYb[dV] hc_6^YRdUm
d`dbcYcm Y\Y5 ^Q_R_a_c5 `aVSaQcYcm S hVclaݷfRQZc^do [Q[do6^YRdUm `VaV6
]V^^do5 U\p [_c_a_Z U_bcQc_h^_ Y USdf RQZc7

>V[_c_alV `a_TaQ]]Ybcl b`aQS\pocbp b nc_Z `a_R\V]_Z5 [Q[ T_S_aYc6
bp5 UݷiVS_ Y bVaUYc_C `_`a_bcd Yb`_\mXdoc <?>79>D SbVTUQ Y U\p SbVT_7 >_
`aY R\YWQZiV] aQbb]_caV^YY cQ[_Z `_Uf_U _[QXlSQVcbp ^V b\Yi[_] dUQh6
^l]C S_6`VaSlf5 aQXapU^_bcY <?>79>D c_WV ]_WVc ^V fSQcYcm Y `_caVRdVcbp
9>D?=5 Q S_6Sc_alf5 Y^_TUQ RVXUd]^_V Yb`_\mX_SQ^YV `VaV]V^^lf aQXapU^_6
bcY R�_\miVZ5 hV] caVRdVcbp5 `aYS_UYc [ XQ]Vc^_]d `VaVaQbf_Ud `Q]pcY 1^Q6
`aY]Va5 `aY aQR_cV b R_\miY]Y ]QbbYSQ]Y2 Y XQ]VU\V^Yo aQR_cl `a_TaQ]]l
1Vb\Y S]Vbc_ 9>D575B Yb`_\mX_SQcm 9>D?= S <;6RYc^_Z bYbcV]V5 b[_a_bcm aQ6
R_cl ]_WVc d`Qbcm S ^Vb[_\m[_ aQX27

3SVUV^YV cY`_S6bY^_^Y]_S `_XS_\pVc _R_ZcYbm b nc_Z `a_R\V]_Z R_\VV
YXpj^_7 5_`dbcY]5 ]l `YiV] bY]d\pc_a U_a_W^_T_ USYWV^Yp5 S [_c_a_] d
[QWU_T_ _RkV[cQ5 dhQbcSdojVT_ S ^QiV] ]_UV\Ya_SQ^YY5 Y]VVcbp bS_Z d^Y6
[Q\m^lZ ^_]Va5 Q Vjݷ RlSQoc ^dW^l gY[\l5 `a_RVTQojYV SbV cQ[YV ^_]VaQD
`aY nc_] ]l c_h^_ ^V X^QV]5 fSQcYc ^Q] <;@?@ _RkV[c_S U\p U_bcYWV^Yp
caVRdV]lf gV\VZ ]_UV\Ya_SQ^Yp Y\Y ^V fSQcYc7 3]Vbc_ c_T_5 hc_Rl TQUQcm5



;7?7 BYbcV]Q cY`_S @Qb[Q\p <::

[Q[_Z Yb`_\mX_SQcm cY` ‑ 9>D575B Y\Y <?>79>D5 ]l ]_WV] SSVbcY bS_Z b_R6
bcSV^^lZ cY`5 c_h^VV5 Y]p cY`QC

DI@5
\9=X2:53DR4 F 9>D575BD

CV`Vam SVXUV5 TUV ^Q] `_ b]lb\d caVRdVcbp faQ^Ycm Y _RaQRQclSQcm YUV^cY6
eY[Qc_a _RkV[cQ bY]d\pgYY5 ]l RdUV] Yb`_\mX_SQcm Y]p cY`Q \9=X2:53DR4
1Q ^V 9>D575B25 Q Vb\Y SUadT ]l `_Z]5[ݷ hc_ [_\YhVbcS_ _RkV[c_S S ]_UV\Y
_`Qb^_ `aYR\YWQVcbp [ <;9995 ]l b]_WV] S _U^_] ]VbcV `a_TaQ]]l ‑ S
_`YbQ^YY cY`Q \9=X2:53DR4 ‑ XQ]V^Ycm 9>D575B ^Q <?>79>D5 _bcQ\m^_V `a_6
YX_ZUݷc QSc_]QcYhVb[Y7 ;bcQcY5 Vb\Y ^Q `a_cpWV^YY `a_TaQ]]l ^Q] ^Y aQXd
^V `_caVRdVcbp _caYgQcV\m^_V X^QhV^YV YUV^cYeY[Qc_aQ _RkV[cQ5 ]l b]_WV]
XQ]V^Ycm 9>D575B ^Q R_\VV `_Uf_UpjYZ XUVbm RVXX^Q[_SlZ G?B47

;7?7;7 5YQ`QX_^l Y `VaVhYb\Y]lV cY`l

AQbb]_caV^^lV S `aVUlUdjV] `QaQTaQeV Y]V^Q6bY^_^Y]l5 S__RjV T_S_6
ap5 ^Y[Q[Yf ^_Slf cY`_S ^V b_XUQSQ\Y5 c_\m[_ SS_UY\Y ^_SlV Y]V^Q U\p dWV
bdjVbcSdojYf7 Nc_c `QaQTaQe ]l `_bSpcY] USd] `a_bcVZiY] b\dhQp] b_6
XUQ^Yp UVZbcSYcV\m^_ ^_Slf cY`_S7

@_WQ\dZ5 bQ]l] `a_bcl] b\dhQV]5 caVRdojY] ^QY]V^miVT_ [_\YhVbcSQ
`_pb^V^YZ5 pS\pVcbp UYQ`QX_^ gV\lf hYbV\7 @VaV]V^^Qp cQ[_T_ cY`Q ]_WVc
`aY^Y]Qcm gV\_hYb\V^^lV X^QhV^Yp5 ^_ ^V Sbp[YV Y UQWV ^V cV5 [_c_alV _Rd6
b\_S\V^l Vݷ aQXapU^_bcmo5 Q c_\m[_ X^QhV^Yp YX XQUQ^^_T_ UYQ`QX_^Q7 >Q`aY6
]Va5 ]l X^QV]5 hc_ UVbpcYh^lV gYeal ]_Tdc Y]Vcm bS_Y] X^QhV^YV] hYb\_
_c ^d\p U_ UVSpcYD nc_c eQ[c ]l ]_WV] _caQXYcm5 _`YbQS b__cSVcbcSdojYZ
cY`C

DI@5
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F1B
4C 4979D:9D

@VaV]V^^Qp 45 _`YbQ^^Qp cQ[Y] _RaQX_]5 ]_WVc `aY^Y]Qcm SbVT_ UVbpcm X^Q6
hV^YZC gV\lV hYb\Q _c ^d\p U_ UVSpcY7 3 _bcQ\m^_] b nc_Z `VaV]V^^_Z ]_W^_
aQR_cQcm c_h^_ cQ[ WV5 [Q[ b UadTY]Y gV\_hYb\V^^l]Y `VaV]V^^l]Y7

D]Vbc^_ RdUVc _c]VcYcm5 hc_ 1S_ Sbp[_] b\dhQV5 U\p OB55 Y1C31<2 ]QiY^^_V `aVU6
bcQS\V^YV hYb\Q S cQ[_Z `VaV]V^^_Z b_S`QUQVc b ]QiY^^l] `aVUbcQS\V^YV] _Rlh^_T_
gV\_T_ hYb\Q5 cQ[ hc_ aQX]Va `VaV]V^^_Z UYQ`QX_^^_T_ cY`Q _[QXlSQVcbp cQ[Y] WV5
[Q[ aQX]Va ^QY]V^miVZ `VaV]V^^_Z Sbca_V^^_T_ gV\_T_ cY`Q5 b`_b_R^_T_ `aY^Y]Qcm
SbV X^QhV^Yp XQUQ^^_T_ UYQ`QX_^Q7 CQ[5 `VaV]V^^Qp cY`Q 4979D:9 RdUVc XQ^Y]Qcm _UY^
RQZcD `VaV]V^^Qp cY`Q UYQ`QX_^ :>99977:>9:9 RdUVc XQ^Y]Qcm5 [Q[ ^Y bcaQ^^_5 USQ
RQZcQ5 `_c_]d hc_ ^QY]V^miYZ cY`5 d]VojYZ `aY^Y]Qcm SbV X^QhV^Yp YX nc_T_ UY`Q6
`QX_^Q ‑ nc_ cY` 9>D575B7 C_h^_ cQ[ WV USQ RQZcQ RdUVc XQ^Y]Qcm Y `VaV]V^^Qp cY`Q
UYQ`QX_^ ?999977?99:95 `_b[_\m[d SbV ncY X^QhV^Yp ]_WVc `aY^Y]Qcm `VaV]V^^Qp cY6
`Q G?B45 Y cQ[ UQ\VV7 >Q `VaSlZ SXT\pU nc_ [QWVcbp ^Vb[_\m[_ bcaQ^^l]5 SVUm _RQ ncY



<:; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

UYQ`QX_^Q `aVU`_\QTQoc SbVT_ `_ :: aQX\Yh^lf X^QhV^YZ [QWUlZD pb^_5 hc_ U\p ^Yf
fSQcY\_ Rl _U^_T_ RQZcQ7 >_ UV\_ S c_]5 hc_5 Yb`_\mXdp S cQ[Yf bYcdQgYpf _UY^ RQZc5
[_]`Y\pc_a Rl\ Rl Sl^dWUV^ `aVUbcQS\pcm hYb\Q YX UYQ`QX_^_S ^V cQ[5 [Q[ _Rlh^lV
gV\lV hYb\Q5 Y `aY [QWU_Z QaYe]VcYhVb[_Z _`VaQgYY ^QU hYb\Q]Y YX UYQ`QX_^_S V]d
`aYi\_bm Rl SbcQS\pcm S ]QiY^^lZ [_U U_`_\^YcV\m^_V b\_WV^YV Y\Y SlhYcQ^YV U\p
`aYSVUV^Yp ]QiY^^_T_ `aVUbcQS\V^Yp [ SYUd5 _RaQRQclSQV]_]d gV^caQ\m^l] `a_gVb6
b_a_]7 >YhVT_ ^VS_X]_W^_T_ S nc_] ^Vc5 ^_ S b_SaV]V^^lf db\_SYpf Rlbca_UVZbcSYV
`a_TaQ]]l `aQ[cYhVb[Y SbVTUQ SQW^VV5 hV] _Rkݷ] Yb`_\mXdV]_Z `Q]pcY7

5YQ`QX_^^lV cY`l ^V _TaQ^YhYSQocbp gV\l]Y hYb\Q]YD ^Q`aY]Va5 ]l
]_WV] XQUQcm `_U]^_WVbcS_ bY]S_\_SC

DI@5
U1D9>L1@C F ’J’77’c’D

; nc_]d S_`a_bd ]l SVa^ݷ]bp `aY YXdhV^YY `_^pcYp `_apU[_S_T_ cY`Q7 @_[Q
_c]VcY] Vjݷ _UY^ _hV^m SQW^lZ ]_]V^cC `aY XQUQ^YY UYQ`QX_^Q U\p d[QXQ6
^Yp VT_ TaQ^Yg ]_W^_ Yb`_\mX_SQcm c_\m[_ [_^bcQ^cl SaV]V^Y [_]`Y\pgYY
1b]7 27<:7;7;ݷ

6jݷ _UY^ `a_bc_Z b\dhQZ `_\mX_SQcV\mb[_T_ cY`Q ‑ cQ[ ^QXlSQV]lZ `V6
aVhYb\Y]lZ cY` D SlaQWV^YV cQ[_T_ cY`Q ]_WVc `aY^Y]Qcm _U^_ YX X^Q6
hV^YZ5 `VaVhYb\V^^lf pS^l] _RaQX_] `aY _`YbQ^YY cY`Q7 BQ]Y ncY X^QhV6
^Yp XQUQocbp YUV^cYeY[Qc_aQ]Y7 >Q`aY]Va5 U\p _`YbQ^Yp gSVc_S aQUdTY
]l ]_T\Y Rl XQUQcm cY`

DI@5
[19>2?GL?<?BC F

1B545 ?B1>755 I5<<?G5 7B55>5 2<E55 9>497?5 F9?<5D2D
F1B

B3C [19>2?GL?<?BCD

@VaV]V^^Qp B3 ]_WVc `aY^Y]Qcm _U^_ YX X^QhV^YZ5 `VaVhYb\V^^lf S _`YbQ6
^YY cY`QD ^Q`aY]Va5 ]_W^_ bUV\Qcm cQ[C

B3 CF 7B55>D

;a_]V `aYbSQYSQ^Yp5 X^QhV^Yp SlaQWV^YZ `VaVhYb\Y]_T_ cY`Q ]_W^_ baQS6
^YSQcm 1[Q[ ^Q aQSV^bcS_ Y ^VaQSV^bcS_5 cQ[ Y ^Q `_apU_[5 c_ Vbcm b `_6
]_jmo _`VaQgYZ E5 G5 EF Y GF27 ;a_]V c_T_5 U\p X^QhV^Yp `VaVhYb\Y]_T_
cY`Q ]_W^_ dX^Qcm `aVUlUdjVV X^QhV^YV Y b\VUdojVV X^QhV^YV7 Nc_ UV\QVc6
bp Sbca_V^^l]Y ed^[gYp]Y @B54 Y CE33D ^Q`aY]Va5 `aY Yb`_\mX_SQ^YY cY`Q
[19>2?GL?<?BC YX ^QiVT_ `aY]VaQ SlaQWV^YV @B541I5<<?G2 Y]VVc X^QhV^YV
?B1>755 Q SlaQWV^YV CE3312<E52 Y]VVc X^QhV^YV 9>497?7 @_`lc[Y SlhYb\Ycm
X^QhV^YV5 `aVUiVbcSdojVV `VaS_]d Y\Y b\VUdojVV XQ `_b\VU^Y]5 ^Y [ hV]d
f_a_iV]d ^V `aYSVUdc5 cQ[ hc_ `aVWUV5 hV] `aY]V^pcm ed^[gYY CE33 Y @B545
b\VUdVc dU_bc_SVaYcmbp5 hc_ SlaQWV^YV5 Yb`_\mXdV]_V S [QhVbcSV QaTd]V^cQ5
^V Y]VVc bS_Y] X^QhV^YV]5 b__cSVcbcSV^^_5 `_b\VU^VV Y\Y `VaS_V X^QhV^YV
U\p UQ^^_T_ cY`Q7



;7?7 BYbcV]Q cY`_S @Qb[Q\p <:<

?c]VcY]5 hc_ ed^[gYY CE33 Y @B54 _`aVUV\V^l _c^oUm ^V c_\m[_ U\p `VaVhYb\Y6
]lf cY`_S5 ^_ _R nc_] `_XWV7

8^QhV^Yp `VaVhYb\Y]_T_ cY`Q Y]Voc ^_]VaQ5 [_c_alV ]_W^_ dX^Qcm b `_6
]_jmo dWV X^Q[_]_Z ^Q]<: Sbca_V^^_Z ed^[gYY ?B4 Y [_c_alV SbVTUQ ^QhY6
^Qocbp b ^d\p5 Q ^_]Va b\VUdojVT_ X^QhV^Yp ^Q VUY^Ygd `aVS_bf_UYc ^_]Va
`aVUlUdjVT_7

3 [\QbbYhVb[_] @Qb[Q\V [_^bcQ^cl5 XQUQojYV `VaVhYb\Y]lZ cY`5 aQS^l c_\m[_
bQ]Y bVRV Y ^YhV]d Y^_]dD `aVU\_WV^YV _^pSݷ XQUQcm X^QhV^YV [_^bcQ^cl S `VaVhYb6
\V^YYݷ b c_h[Y XaV^Yp [\QbbYhVb[_T_ @Qb[Q\p `_`a_bcd RVbb]lb\V^^_7 3 c_ WV SaV]p
b_SaV]V^^lV UYQ\V[cl @Qb[Q\p5 S[\ohQp OB55 Y1C31<5 `_U S\Yp^YV] pXl[Q BY 1S [_c_6
a_] Q^Q\_TYh^lV [_^bcQ^cl pS\pocbp `a_bc_ gV\_hYb\V^^l]Y2 ^Vb[_\m[_ SYU_YX]V6
^Y\Ybm Y `_XS_\poc pS^_ XQUQSQcm ^_]VaQ U\p [_^bcQ^c S `VaVhYb\V^Ypf5 `_a_WUQp
bcaQ^^lZ 1Vb\Y ^V b[QXQcm RaVU_SlZ2 cY`5 [_c_alZ bhYcQVcbp `_apU[_Sl]5 ^_ `aY nc_]
^V U_`db[QVc Yb`_\mX_SQ^Yp CE33 Y @B54 Y eQ[cYhVb[Y ^V UQݷc ^YhVT_ `_\VX^_T_5 SVUm
1S _c\YhYV5 _`pcm WV5 _c BY2 S @Qb[Q\V Vbcm baVUbcSQ5 b`VgYQ\m^_ `aVU^QX^QhV^^lV
U\p _`YbQ^Yp [_^bcQ^c SaV]V^Y [_]`Y\pgYY 1b]7 bca7 ;>B25 `aYc_] ^V c_\m[_ gV\_hYb6
\V^^lf7 AQbb]QcaYSQcm cQ[YV pS^lVݷ X^QhV^Yp ^_]Va_Sݷ ]l ^V RdUV]5 [Q[5 S`a_hV]5
Y ]^_TYV UadTYV baVUbcSQ5 Y]VojYVbp S_ OB55 Y1C31<7

?c]VcY]5 hc_ [_^bcQ^cQ5 XQUQojQp X^QhV^YV `VaVhYb\Y]_T_ cY`Q5 ]_WVc
Rlcm Yb`_\mX_SQ^Q c_\m[_ S _U^_] cQ[_] cY`V5 Y^QhV [_]`Y\pc_a ^V b]_T Rl
_`aVUV\Ycm cY` SlaQWV^Yp5 b_bc_pjVT_ YX _U^_Z nc_Z [_^bcQ^cl7 CQ[5 _`YbQS
S `a_TaQ]]V cY` [19>2?GL?<?BC5 Q `_c_] XQRlS `a_ ^VT_ Y _`YbQS 1^Q`aY]Va5
U\p ]_UV\Ya_SQ^Yp bYT^Q\_S bSVc_e_aQ2 hc_6c_ Sa_UV

DI@5
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]l `_\dhY] _iYR[d7 @_nc_]d `a_TaQ]]Ybcl hQbc_ b^QRWQoc [_^bcQ^cl `V6
aVhYb\Y]lf cY`_S `aVeY[bQ]Y5 ]^V]_^YhVb[Y bSpXQ^^l]Y b Yf cY`_]7 >Q6
`aY]Va5 ]l ]_T\Y Rl YXRVWQcm [_^e\Y[cQ5 bUV\QS cQ[C

DI@5
[19>2?GL?<?BC F 1

[3[545 [3XB1>755 [3b5<<?G5 [3PB55>5
[3K<E55 [3R>497?5 [3_9?<5D

2D
\97>1<C F 1\97[545 \97b5<<?G5 \97PB55>2D

;7?7<7 ?RjVV `_^pcYV `_apU[_S_T_ cY`Q

@_U `_apU[_Sl] cY`_] S @Qb[Q\V `_^Y]QVcbp cY`5 dU_S\VcS_apojYZ
b\VUdojY] db\_SYp]C

:7 SbV] S_X]_W^l] X^QhV^Yp] nc_T_ cY`Q b_`_bcQS\V^l gV\_hYb\V^^lV
^_]VaQ5 `aYhݷ] nc_ bUV\Q^_ ^V[Y] VbcVbcSV^^l] _RaQX_]D

<:>Q`_]^Y]5 hc_ ]l SbcaVhQ\Ybm b nc_Z ed^[gYVZ5 [_TUQ aQR_cQ\Y b [_UQ]Y bY]S_\_SD
b]7 7:7<7;ݷ



<:= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

;7 ^QU X^QhV^Yp]Y nc_T_ cY`Q _`aVUV\V^l _`VaQgYY baQS^V^Yp5 `aYhݷ]
n\V]V^c b ]�V^miY] ^_]Va_] bhYcQVcbp ]V^miY]D

<7 U\p cY`Q S_X]_W^_ d[QXQcm ^QY]V^miVV Y ^QYR_\miVV X^QhV^YVD U\p
SbVf X^QhV^YZ5 [a_]V ^QYR_\miVT_5 _`aVUV\V^_ b\VUdojVV X^QhV^YV5 Q
U\p SbVf X^QhV^YZ5 [a_]V ^QY]V^miVT_5 _`aVUV\V^_ `aVUlUdjVV X^Q6
hV^YVD `_apU[_SlZ ^_]Va `aVUlUdjVT_ X^QhV^Yp ^Q VUY^Ygd ]V^miV5 Q
b\VUdojVT_ X^QhV^Yp ‑ ^Q VUY^Ygd R_\miV ^_]VaQ Ybf_U^_T_ X^QhV^Yp7

5\p SlhYb\V^Yp `_apU[_S_T_ ^_]VaQ n\V]V^cQ S @Qb[Q\V `aVUdb]_caV^Q
Sbca_V^^Qp ed^[gYp ?B45 Q U\p SlhYb\V^Yp `aVUlUdjVT_ Y b\VUdojVT_ n\V6
]V^c_S ‑ ed^[gYY @B54 Y CE33 b__cSVcbcSV^^_7 3bV ncY ed^[gYY ^Q] dWV
X^Q[_]l5 ^_ cV`Vam ]l ]_WV] `VaVZcY _c hQbc^lf b\dhQVS [ _RjV]d Y _Rk6
pb^Ycm5 hc�_ ncY ed^[gYY ^Q bQ]_] UV\V UV\Qoc Y [Q[_SQ Yf _R\Qbcm `aY]V6
^V^Yp7

@_apU[_Sl]Y cY`Q]Y pS\pocbpC
∙ cY` 2??<51>D VT_ ^QY]V^miVV X^QhV^YV 61<C5 Y]VVc ^_]Va 95 Q ^QYR_\m6

iVV X^QhV^YV DBE5 ‑ ^_]Va :D
∙ cY` 381BD ^_]VaQ VT_ n\V]V^c_S b__cSVcbcSdoc [_UQ] bY]S_\_S5 ^QY6

]V^miYZ n\V]V^c ‑ 395 ^QYR_\miYZ ‑ 3;>>D
∙ gV\_hYb\V^^lV cY`l5 [Q[ X^Q[_SlV5 cQ[ Y RVXX^Q[_SlV<;D
∙ \oR_Z UYQ`QX_^^lZ cY`D
∙ \oR_Z `VaVhYb\Y]lZ cY`7

3 c_ WV SaV]p cY` B51< `_apU[_Sl] ^V pS\pVcbpD nc_ S`_\^V `_^pc^_5 SVUm
hYb\Q b `\QSQojVZ c_h[_Z 1eQ[cYhVb[Y nc_ US_Yh^lV Ua_RY2 ^V U_`db[Qoc
^Y[Q[_Z ݷVbcVbcSV^^_Zݷ ^d]VaQgYY7 Ed^[gYY ?B45 @B54 Y CE33 [ X^QhV^Yp]
cY`Q B51< `aY]V^pcm ^V\mXp5 nc_ SlX_SVc _iYR[d `aY [_]`Y\pgYY7 6b\Y T_6
S_aYcm S _RjV]5 `_apU[_Sl]Y S @Qb[Q\V ^V pS\pocbp ^Y[Q[YV cY`l5 [a_]V
`VaVhYb\V^^lf SliV5 c_ Vbcm [a_]V 2??<51>5 381B5 gV\lf 1aQXapU^_bcmo U_
<; RYc S[\ohYcV\m^_25 `VaVhYb\Y]lf cY`_S Y UYQ`QX_^_S7

@_^pcYV `_apU[_S_T_ cY`Q S @Qb[Q\V _hV^m SQW^_5 `_b[_\m[d S_ ]^_6
TYf bYcdQgYpf U_`db[QVcbp Yb`_\mX_SQ^YV \oR_T_ `_apU[_S_T_ cY`Q5 ^_ ^V
U_`db[QVcbp Yb`_\mX_SQ^YV ^Y[Q[_T_ UadT_T_7 ?U^d cQ[do bYcdQgYo ]l dWV
SYUV\YC UYQ`QX_^ ]_W^_ XQUQcm [Q[ `_UUYQ`QX_^ \oR_T_ `_apU[_S_T_ cY`Q ‑
Y ^Y[Q[_T_ UadT_T_7 3 RdUdjV] ]l bc_\[^ݷ]bp cQ[WV b UadTY]Y bYcdQgYp]Y5
S [_c_alf ^V_Rf_UY]_ Yb`_\mX_SQcm `_apU[_SlV cY`l7

;7?7=7 =QbbYSl

PXl[ @Qb[Q\m `_XS_\pVc b_XUQSQcm b\_W^lV `VaV]V^^lV5 [_c_alV _c\Y6
hQocbp _c `a_bclf cV]5 hc_ bQ]Y b_bc_pc YX `VaV]V^^lf 1aQXd]VVcbp5 Uad6
T_T_5 R_\VVݷ `a_bc_T_ݷ cY`Q27 B\_W^lV `VaV]V^^lV RlSQoc USdf _b^_S^lf
SYU_SC ]QbbYSl Y XQ`YbYD ]l ^Qh^ݷ] b ]QbbYS_S7

<;;_]`Y\pc_a OB55 Y1C31< ^V bhYcQVc `_apU[_Sl]Y ?=6RYc^lV gV\lV cY`l5 c_ Vbcm cY`l
9>D?= Y AG?B47 Nc_ _TaQ^YhV^YV SSVUV^_ `a_YXS_\_] b_XUQcV\VZ [_]`Y\pc_aQ Y ^V Y]VVc
UadTYf _b^_SQ^YZ5 [a_]V ^V[_c_a_T_ d`a_jV^Yp aVQ\YXQgYY7



;7?7 BYbcV]Q cY`_S @Qb[Q\p <:>

=QbbYS_] S @Qb[Q\V ^QXlSQVcbp b\_W^Qp `VaV]V^^Qp5 b_bc_p6
jQp YX ^Vb[_\m[Yf `VaV]V^^lf _U^_T_ Y c_T_ WV cY`Q5 ^QXlSQV]lf
n\V]V^cQ]Y ]QbbYSQ 7 5\p _RaQjV^Yp [ n\V]V^cQ] ]QbbYSQ b\dWQc cQ[
^QXlSQV]lV Y^UV[bl ‑ X^QhV^Yp c_T_ Y\Y Y^_T_ `_apU[_S_T_ cY`Q5 hQjV SbV6
T_ ‑ _Rl[^_SV^^lV gV\lV hYb\Q5 ^_ ^V _RpXQcV\m^_D Y^UV[b XQ`YblSQVcbp S
[SQUaQc^lf b[_R[Qf `_b\V Y]V^Y ]QbbYSQ5 c_ Vbcm Vb\Y5 ^Q`aY]Va5 1 ‑ nc_
`VaV]V^^Qp cY`Q 5ݷQbbYS[ݷ U\p [_c_a_T_ Y^UV[bQ]Y b\dWQc gV\lV hYb\Q5 c_
1d<f ‑ nc_ n\V]V^c ]QbbYSQ 15 Y]VojYZ ^_]Va 1Y^UV[b2 <7 3 [SQUaQc^lf
b[_R[Qf ]_W^_ d[QXlSQcm ^V c_\m[_ [_^bcQ^cd5 ^_ Y `a_YXS_\m^_V SlaQWV6
^YV b__cSVcbcSdojVT_ cY`Q5 hc_ `_XS_\pVc SlhYb\pcm Y^UV[bl S_ SaV]p Yb6
`_\^V^Yp `a_TaQ]]l 1RVX nc_Z S_X]_W^_bcY ]QbbYSl ^V Y]V\Y Rl ^Y[Q[_T_
b]lb\Q27

;_\m b[_a_ ]QbbYS ‑ nc_ `_ bdcY `VaV]V^^Qp5 `dbcm UQWV Y 5ݷb\_W^Qpݷ d
nc_Z `VaV]V^^_Z U_\WV^ Rlcm cY`D VT_ ]_W^_5 [Q[ Y UadTYV cY`l5 _`YbQcm Y
b^QRUYcm Y]V^V]7 >Q`aY]Va5 Vb\Y ]l `\Q^YadV] Yb`_\mX_SQcm S `a_TaQ]]V
]QbbYSl YX bcQ hYbV\ cY`Q B51<5 b__cSVcbcSdojYZ cY` ]_W^_ _`YbQcm cQ[C

DI@5
B51<:99 F 1BB1I d:77:99f ?6 B51<D

CV`Vam B51<:99 ‑ nc_ Y]p cY`QD `VaV]V^^Qp cQ[_T_ cY`Q RdUVc b_bc_pcm YX
bcQ `VaV]V^^lf cY`Q B51< 1n\V]V^c_S ]QbbYSQ25 [_c_alV b^QRWV^l bS_Y]Y
^_]VaQ]Y 1Y^UV[bQ]Y25 `aYhݷ] S [QhVbcSV cQ[Yf Y^UV[b_S Yb`_\mXdocbp gV6
\lV hYb\Q _c : U_ :997 3SVUp Y]p cY`Q5 ]l ]_WV] _`YblSQcm `VaV]V^^lV
nc_T_ cY`Q5 ^Q`aY]VaC

F1B
15 2C B51<:99D

?`YbQ^^lV cQ[Y] _RaQX_] 1 Y 2 ‑ nc_ Y Vbcm ]QbbYSlD _^Y b_bc_pc YX n\V]V^6
c_S 1d:f5 1d;f5 7775 1d:99f5 2d:f5 2d;f5 7775 2d:99f >Q`aY]Va5 Vb\Y ^Q] XQhV]6c_
`_^QU_RYcbp YXdhQcm `_SVUV^YV bY^dbQ S _[aVbc^_bcpf ^d\p5 c_ U\p nc_T_ ]l
]_WV] U\p ^QhQ\Q S n\V]V^cQf ]QbbYSQ 1 be_a]Ya_SQcm `_b\VU_SQcV\m^_bcm
hYbV\ 1, 12 ,

1
4 , . . . , 2

−99C

1d:f CF :D
6?B 9 CF ; D? :99 4?

1d9f CF 1d96:f 8 ;D

Q XQcV] S n\V]V^cl ]QbbYSQ 2 XQ^VbcY b__cSVcbcSdojYV X^QhV^Yp bY^dbQC

6?B 9 CF : D? :99 4?
2d9f CF C9>11d9f2D

Y5 ^Q[_^Vg5 aQb`VhQcQcm Sbo `_\dhV^^do cQR\YgdC

6?B 9 CF : D? :99 4?
GB9D5<>11d9f5 ’ ’5 2d9f2D



<:? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

?RaQcYcV S^Y]Q^YV5 hc_ XUVbm ]l SbV _`VaQgYY `a_YXS_UY] ^QU n\V]V^cQ]Y
]QbbYS_S5 Q ^V ^QU bQ]Y]Y ]QbbYSQ]YD ^_ ]QbbYS `aY ^V_Rf_UY]_bcY ]_W^_
aQbb]QcaYSQcm Y [Q[ VUY^_V gV\_V5 SVUm nc_ WV `VaV]V^^Qp7 3 hQbc^_bcY5
]QbbYSl ]_W^_ UadT UadTd `aYbSQYSQcmC

1 CF 2D

^_ b^QhQ\Q b\VUdVc f_a_i_ `_Ud]Qcm5 SVUm `aY cQ[_] `aYbSQYSQ^YY Sbp Y^6
e_a]QgYp YX _R\QbcY `Q]pcY5 XQ^pc_Z _U^Y] ]QbbYS_]5 [_`YadVcbp S _R6
\Qbcm `Q]pcY5 XQ^pcdo UadTY] ]QbbYS_]5 Y nc_ ]_WVc XQ^pcm baQS^YcV\m^_
]^_T_ SaV]V^Y5 _b_RV^^_ Vb\Y UV\Qcm nc_ hQbc_ ‑ b[QWV]5 S [Q[_]6^YRdUm
gY[\V7 C_h^_ cQ[ WV b\VUdVc b_R\oUQcm _b]_caYcV\m^_bcm `aY `VaVUQhV ]Qb6
bYS_S S [QhVbcSV `QaQ]VcaQ S `a_gVUdal Y ed^[gYYD [ nc_]d S_`a_bd ]l Vjݷ
SVa^ݷ]bp7 3QW^_ `_]^Ycm5 hc_ `aYbSQYSQcm UadT UadTd ]_W^_ c_\m[_
]QbbYSl _U^_T_ cY`QD Vb\Y USQ ]QbbYSQ _c^_bpcbp [ aQX^l] cY`Q]5 `dbcm
UQWV b_SVaiV^^_ _UY^Q[_S_ _`YbQ^^l]5 `aYbSQYSQcm Yf RdUVc ^V\mXp7

;Q[ ]l dWV d`_]Y^Q\Y5 S `aY^gY`V cY`d ]_W^_ ^V UQSQcm Y]V^Y5 Q baQXd
_`YblSQcm `VaV]V^^do cQ[_T_ cY`QD bQ] cY` S cQ[_] b\dhQV RdUVc bhYcQcmbp
Q^_^Y]^l] 7 Nc_ [QbQVcbp S c_] hYb\V cY`Q6]QbbYSQC ^Q`aY]Va5 ]l ]_T\Y
Rl `_bcd`Ycm cQ[C

F1B
15 2C 1BB1I d:77:99f ?6 B51<D

‑ Y S db\_SYpf `a_bc_Z XQUQhY5 S [_c_a_Z R_\miV ]QbbYS_S cQ[_T_ cY`Q ^V
`aVU`_\QTQVcbp5 ]l b_SVaiV^^_ ^V XQ]VcY] aQX^Ygl7 >_ Vb\Y S [Q[_Z6c_ ]_6
]V^c5 ^Q`aY]Va5 \_[Q\m^_ S [Q[_Z6^YRdUm `a_gVUdaV ^Q] `_caVRdVcbp Vjݷ
_UY^ cQ[_Z ]QbbYS5 Y ]l _`YiV] VT_C

F1B
3C 1BB1I d:77:99f ?6 B51<D

‑ c_ nc_c ]QbbYS _[QWVcbp ^Vb_S]VbcY] b ]QbbYSQ]Y 1 Y 25 c_ Vbcm Yf ^V\mXp
RdUVc `aYbSQYSQcm UadT UadTd5 ^Vb]_cap ^Q c_5 hc_ _`YbQ^l _^Y b_SVaiV^6
^_ _UY^Q[_S_7 5V\_ S c_]5 hc_ e_a]Q\m^_ _^Y _c^_bpcbp [ aQX^l] cY`Q]C
[QWUlZ aQX5 [_TUQ [_]`Y\pc_a SYUYc cQ[_V _`YbQ^YV `VaV]V^^_Z5 ^Q bQ]_]
UV\V b_XUQݷcbp Vjݷ _UY^ cY`5 `a_bc_ V]d ^V UQݷcbp Y]V^Y5 `_nc_]d S ^QiV]
`aY]VaV `VaSlZ cQ[_Z cY` _[QXQ\bp b_XUQ^ `aY _`YbQ^YY ]QbbYS_S 1 Y 25 Q
Sc_a_Z 1`dbcm c_h^_ cQ[_Z WV5 ^_ ^_SlZ2 ‑ `aY _`YbQ^YY ]QbbYSQ 37

?cUV\m^_T_ S^Y]Q^Yp XQb\dWYSQVc d[QXQ^YV `aVUV\_S YX]V^V^Yp Y^UV[bQ7
BY^cQ[bYhVb[Qp [_^bcad[gYp ݷ77:99:ݷ _`aVUV\ݷ^^_ hc_6c_ ^Q`_]Y^QVcC c_h6
^_ cQ[Y] WV _RaQX_] _`YblSQ\Ybm UYQ`QX_^^lV cY`l5 Y nc_ ^V b\dhQZ^_7 5\p
Y^UV[bYa_SQ^Yp ]QbbYS_S S @Qb[Q\V ]_W^_ Yb`_\mX_SQcm \oRlV `_apU[_SlV
cY`l5 Q `aY _`YbQ^YY cY`Q6]QbbYSQ ^Q bQ]_] UV\V XQUQݷcbp cY`5 [_c_a_]d
U_\W^_ `aY^QU\VWQcm X^QhV^YV Y^UV[bQ5 hQjV SbVT_ nc_ [Q[ aQX UYQ6
`QX_^5 `aYhݷ] Q^_^Y]^lZ ‑ ^_ ^V _RpXQcV\m^_7 CQ[5 cY` B51<:99 ]l ]_T\Y
Rl _`YbQcm R_\VV aQXSݷa^dc_C
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DI@5
6B?=:D?:99 F :77:99D
B51<:99 F 1BB1I d6B?=:D?:99f ?6 B51<D

8UVbm ]l b^QhQ\Q _`YblSQV] S pS^_] SYUV UYQ`QX_^^lZ cY`5 b^QRWQp VT_
Y]V^V] 5ݷ6B?=:D?:99ݷ Q `_c_] Yb`_\mXdV] nc_ Y]p `aY _`YbQ^YY ]QbbYSQ7
2lSQoc ]QbbYSl5 Y^UV[bQ]Y [_c_alf b\dWQc ^V UYQ`QX_^l5 Q hc_6c_ Y^_V7
>Q`aY]Va5 Vb\Y d ^Qb S XQUQhV Y]Vocbp iQaY[Y bV]Y gSVc_S aQUdTY5 `aY6
hݷ] gSVc ]l _RaQRQclSQV] b `_]_jmo `VaVhYb\Y]_T_ cY`Q [19>2?GL?<?BC
1b]7 bca7 <:;2 Y ^dW^_ S [Q[_Z6c_ ]_]V^c `_bhYcQcm5 b[_\m[_ Vbcm iQaY[_S
[QWU_T_ gSVcQ5 c_ ]_WVc _[QXQcmbp dU_R^l] ]QbbYS cQ[_T_ cY`QC

DI@5
[19>2?GL?E>D5BC F 1BB1I d[19>2?GL?<?BCf ?6 9>D575BD

=_W^_ S [QhVbcSV Y^UV[bQ ]QbbYSQ Yb`_\mX_SQcm Y 381B5 Y UQWV 2??<51>C

DI@5
L81BL?E>D5BC F 1BB1I d381Bf ?6 9>D575BD
Y?CW57J=?E>D F 1BB1I d2??<51>f ?6 B51<D

@VaSlZ YX ncYf cY`_S XQUQݷc ]QbbYS YX ;>? n\V]V^c_S 1cY`Q 9>D575B25 b__c6
SVcbcSdojYf SbV] S_X]_W^l] X^QhV^Yp] cY`Q 381B 1c_ Vbcm SbV] S_X]_W6
^l] bY]S_\Q]2D cQ[_Z ]QbbYS ]_WVc `_^QU_RYcmbp5 ^Q`aY]Va5 `aY hQbc_c^_]
Q^Q\YXV cV[bcQ7 3c_a_Z cY` `aVU`_\QTQVc USQ n\V]V^cQ cY`Q B51<5 b__cSVc6
bcSdojYf \_TYhVb[Y] X^QhV^Yp]D hc_Rl `_^pcm5 TUV cQ[_V bcaQ^^_V b__adWV6
^YV ]_WVc `aYT_UYcmbp5 `aVUbcQSmcV bVRV TV_]VcaYhVb[do XQUQhd5 bSpXQ^^do
b SlhYb\V^YV] bd]] `\_jQUVZ [Q[Yf6^YRdUm eYTda5 `aYhݷ] bd]]Ya_SQ^YV
^dW^_ `a_S_UYcm aQXUV\m^_ `_ eYTdaQ]5 b__cSVcbcSdojY] [Q[_]d6^YRdUm
db\_SYo5 Y `_ SbV] _bcQ\m^l]7

@VaV]V^^lV6]QbbYSl `aY Yf _`YbQ^YY ]_W^_ Y^YgYQ\YXYa_SQcm5 c_ Vbcm
XQUQSQcm ^QhQ\m^lV X^QhV^Yp Yf n\V]V^c_S7 NcY X^QhV^Yp `VaVhYb\poc S
[adT\lf b[_R[Qf hVaVX XQ`pcdo5 ^Q`aY]VaC

DI@5
1BB> F 1BB1Id:77>f ?6 9>D575BD

F1B
1C 1BB> F 1;>5 <?5 =B5 ?=5 A:2D

?c]VcY] Vjݷ _UY^ SQW^lZ ]_]V^c7 ;QWUlZ n\V]V^c ]QbbYSQ `aVUbcQS6
\pVc b_R_Z `_\^_gV^^do `VaV]V^^do7 =_W^_ ^V c_\m[_ `aYbSQYSQcm
Y] X^QhV^Yp5 ^_ Y5 ^Q`aY]Va5 `VaVUQSQcm Yf S `a_gVUdal Y ed^[gYY hVaVX
`QaQ]Vcal6`VaV]V^^lV 1Vb\Y SUadT Sl ^V `_]^YcV5 hc_ nc_ cQ[_V ‑ _Rp6
XQcV\m^_ `VaVhYcQZcV 27=7>7;ݷ 8QRVTQp S`VaݷU5 _c]VcY]5 hc_5 [Q[ Y d \oRlf
`VaV]V^^lf5 d n\V]V^c_S ]QbbYSQ Vbcm QUaVb S `Q]pcY5 nc_c QUaVb ]_W^_
dX^Qcm Y Yb`_\mX_SQcmD _ c_]5 [Q[ nc_ UV\QVcbp5 ]l dX^QV] YX T\QSl ;7:97



<:A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

=QbbYSl _[QXlSQocbp ^VXQ]V^Y]l S cQ[Yf XQUQhQf5 TUV `ap]_ YX db\_SYp
bcQ^_SYcbp _hVSYU^_5 hc_ ^V_Rf_UY]_ `_UUVaWYSQcm ]^_T_ X^QhV^YZ _U^_T_
Y c_T_ WV cY`Q5 aQX\YhQojYfbp `_ ^_]VaQ]7 AQbb]_caY] U\p `aY]VaQ b\V6
Udojdo XQUQhd7

3 T_a_UV W `a_S_UY\Y _\Y]`YQUd `_ Y^e_a]QcY[V7 DhQbc^Y[_S
_WYUQ\_bm U_bcQc_h^_ ]^_T_5 `_nc_]d Rl\_ aViV^_5 hc_ aVTYbcaY6
a_SQcmbp U\p dhQbcYp S _\Y]`YQUV _^Y RdUdc `ap]_ S bS_Yf i[_6
\Qf7 @_b[_\m[d i[_\ S T_a_UV SbVT_ ?@5 Q _c [QWU_Z i[_\l S _\Y]6
`YQUV dhQbcYV ]_Tdc `aY^pcm ^V R_\miV USdf6caݷf UVbpc[_S dhV^Y6
[_S5 _aTQ^YXQc_al aViY\Y dbca_Ycm ^d]VaQgYo [Qac_hV[ dhQbc6
^Y[_S b\VUdojY] _RaQX_]C ^_]Va b_bc_Yc YX caݷf Y\Y hVclaݷf
gYea5 `aYhݷ] USV ]\QUiYV gYeal XQUQoc ^_]Va dhQbc^Y[Q baVUY
dhV^Y[_S _U^_Z Y c_Z WV i[_\l5 Q bcQaiYV _U^Q Y\Y USV gYeal ‑
^_]Va i[_\lD ^Q`aY]Va5 S i[_\V ❷ > RdUdjY] dhQbc^Y[Q] _\Y]6
`YQUl SlUQ\Y [Qac_h[Y b ^_]VaQ]Y >9:5 >9;5 7775 Q S i[_\V ❷=B ‑
b ^_]VaQ]Y =B9:5 =B9; Y c7 U7

I[_\m^Y[Y5 `aYVfQSiYV ^Q _\Y]`YQUd5 `aVUkpS\p\Y bS_Y [Qa6
c_h[Y _aTQ^YXQc_aQ]5 Q _aTQ^YXQc_al XQ^_bY\Y S cV[bc_SlZ eQZ\
?<I=@7DHD bca_[Y b\VUdojVT_ SYUQC b^QhQ\Q ^QRYaQ\Y ^_]Va [Qa6
c_h[Y5 Q `_c_]5 hVaVX `a_RV\5 ‑ eQ]Y\Yo Y Y]p dhQbc^Y[Q7 6bcV6
bcSV^^_5 dhQbc^Y[Y `_pS\p\Ybm ^Q _\Y]`YQUV S b_SVaiV^^_ `a_6
YXS_\m^_] `_apU[V5 cQ[ hc_ eQZ\ ]_T b_UVaWQcm5 ^Q`aY]Va5 cQ[_Z
eaQT]V^cC

>A9< 9SQ^_S 3QbY\YZ
=9: <QSadfY^Q ?\mTQ
=:B 4_aV\Y[ ?[bQ^Q
;:9; 2_aYb_S 1^UaVZ

3 UV^m _\Y]`YQUl S T_a_UV `a_f_UY\ edcR_\m^lZ ]Qch ]VWUd
`_`d\pa^l]Y [_]Q^UQ]Y5 S aVXd\mcQcV hVT_ ^V SbV dhV^Y[Y5 XQaV6
TYbcaYa_SQSiYVbp S bS_Yf i[_\Qf5 S Yc_TV `aYVfQ\Y ^Q _\Y]`Y6
QUd ‑ ^V[_c_alV `aVU`_h\Y `_ZcY ^Q bcQUY_^7 >QU_ dX^Qcm5 YX
[Q[Yf i[_\ `aYRl\_ ^QYR_\miVV [_\YhVbcS_ dhQbc^Y[_S7

>Q `VaSlZ SXT\pU b aViV^YV] nc_Z XQUQhY ]_Tdc S_X^Y[^dcm b\_W^_bcY5 SVUm
]l `_[Q ^V aQXRYaQ\Y5 [Q[ S @Qb[Q\V aQR_cQcm b eQZ\Q]Y Y [Q[ _RaQRQcl6
SQcm bca_[Y5 ^_ nc_5 [Q[ ^Y bcaQ^^_5 ^V ^dW^_7 9]V^Q dhV^Y[_S ]l ]_WV]
`a_YT^_aYa_SQcm5 SVUm ^Q] ^dWV^ c_\m[_ ^_]Va i[_\l5 [_c_alZ YXS\V[QVcbp
YX ^_]VaQ [Qac_h[Y dhQbc^Y[Q `dcݷ] gV\_hYb\V^^_T_ UV\V^Yp nc_T_ ^_]VaQ
^Q :997 Hc_ [QbQVcbp eQZ\_S5 c_ ^VU_bcQc_[ X^Q^YZ ]l ]_WV] [_]`V^bY6
a_SQcm d]V^YV] `VaV^Q`aQS\pcm `_c_[ bcQ^UQac^_T_ SS_UQC S `a_TaQ]]V ]l
RdUV] hYcQcm Y^e_a]QgYo _Rlh^l]Y baVUbcSQ]Y ‑ _`VaQc_a_] B514<> 1`a_6
hYcQS hYb\_5 nc_c _`VaQc_a bRa_bYc Sbo Y^e_a]QgYo U_ [_^gQ bca_[Y5 hc_



;7?7 BYbcV]Q cY`_S @Qb[Q\p <:B

^Q] Y caVRdVcbp25 Q XQ`db[Qcm `a_TaQ]]d RdUV] b `VaV^Q`aQS\V^YV] bcQ^6
UQac^_T_ SS_UQ YX eQZ\Q ?<I=@7DHD7 HcV^YV ]l RdUV] Sl`_\^pcm U_ cVf `_a5
`_[Q eQZ\ ^V XQ[_^hYcbpD [Q[ nc_ UV\QVcbp5 ]l dWV X^QV] YX 7>7<7;ݷ

3 `a_gVbbV hcV^Yp ^Q] `aYUݷcbp `_UbhYclSQcm [_\YhVbcS_ dhV^Y[_S U\p
[QWU_Z YX ?@ i[_\ T_a_UQ5 c_ Vbcm `_^QU_RYcbp _U^_SaV]V^^_ `_UUVaWYSQcm
?@ `VaV]V^^lfD ]QbbYSl `aYUd]Q^l [Q[ aQX U\p cQ[Yf bYcdQgYZ7 >Q Sbp6
[YZ b\dhQZ hYb\_ ?@ Sl^VbV] S ^QhQ\V `a_TaQ]]l S Y]V^_SQ^^do [_^bcQ^cd7
C_h^_ cQ[ WV S Y]V^_SQ^^do [_^bcQ^cd Sl^VbV] ]Q[bY]Q\m^_ U_`dbcY]_V
[_\YhVbcS_ dhV^Y[_S YX _U^_Z i[_\lD _^_ b__cSVcbcSdVc hYb\d5 ^Q [_c_a_V
^dW^_ UV\Ycm ^_]Va [Qac_h[Y U\p `_\dhV^Yp ^_]VaQ i[_\l 1S ^QiV] b\dhQV
nc_ :992C

@B?7B1= X<I=@914L?E>D5BD
3?>CD

V1H\38??< F ?@D
V1HPB?E@ F :99D

3 `aY^gY`V5 ]QbbYS S ^QiVZ `a_TaQ]]V ^dWV^ a_S^_ _UY^5 cQ[ hc_ ]_W^_
Rl\_ Rl _bcQSYcm VT_ cY` Q^_^Y]^l]5 ^_ ]l cQ[ UV\Qcm ^V RdUV] Y _`YiV]
cY` ^QiVT_ ]QbbYSQ5 b^QRUYS VT_ Y]V^V]C

DI@5
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3 [QhVbcSV `VaV]V^^lf ^Q] `_caVRdVcbp5 S_6`VaSlf5 bQ] ]QbbYSD S_6Sc_alf5
^Q] ^dW^l RdUdc gV\_hYb\V^^lV `VaV]V^^lV U\p Sl`_\^V^Yp gY[\_S `_ nc_6
]d ]QbbYSd5 U\p hcV^Yp ^_]Va_S [Qac_hV[ YX `_c_[Q SS_UQ Y U\p faQ^V^Yp
^_]VaQ i[_\l7 ?`YiV] ncY `VaV]V^^lVC

F1B
L?E>D5BCC L?E>D5BCJBB1ID
95 35 >C 9>D575BD

CV`Vam ]l ]_WV] ^Q`YbQcm T\QS^do hQbcm `a_TaQ]]l5 [_c_ado ^Qh^ݷ] b
c_T_5 hc_ _R^d\Y] SbV n\V]V^cl ]QbbYSQD S bQ]_] UV\V5 `_[Q ]l ^Y _U^_Z
[Qac_h[Y dhQbc^Y[Q ^V SYUV\Y5 cQ[ hc_ [_\YhVbcS_ dhQbc^Y[_S YX [QWU_Z
i[_\l U_\W^_ Rlcm aQS^_ ^d\oC

2579>
6?B 9 CF : D? V1H\38??< 4?

L?E>D5BCd9f CF 9D

CV`Vam ^Q] ^dW^_ _aTQ^YX_SQcm gY[\ hcV^Yp Y^e_a]QgYY7 ;Q[ ]l dWV U_T_6
S_aY\Ybm5 Sl`_\^pcm hcV^YV RdUV] U_ cVf `_a5 `_[Q ed^[gYp 5?6 ^V b[QWVc
^Q]5 hc_ hYcQcm R_\miV ^VhVT_D U\p hcV^Yp ]l S_b`_\mXdV]bp _`VaQc_a_]
B514<>7 >Q Sbp[YZ b\dhQZ ]l ^V RdUV] `aVU`_\QTQcm5 hc_ UQ^^lV S bcQ^UQac6
^_] `_c_[V SS_UQ [_aaV[c^l5 SVUm eQZ\ ^QRYaQ\Y \oUY5 Q \oUp] bS_ZbcSV^^_
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_iYRQcmbp7 @_nc_]d `_b\V [QWU_T_ SSVUݷ^^_T_ hYb\Q ]l RdUV] `a_SVapcm5
dUQ\_bm \Y ^QiV]d _`VaQc_ad B514<> [_aaV[c^_ `aV_RaQX_SQcm SSVUݷ^^do
gV`_h[d bY]S_\_S S hYb\_7 >Q`_]^Y]5 hc_ nc_ UV\QVcbp b `_]_jmo ed^[6
gYY RX[5CE<D 1b]7 bca7 ;B@27 Hc_Rl nc_ aQR_cQ\_5 ^dW^_ ^V XQRlcm b__RjYcm
[_]`Y\pc_ad _ ^QiV] ^Q]VaV^YY _RaQRQclSQcm _iYR[Y SS_UQ6SlS_UQ bQ]_6
bc_pcV\m^_D nc_5 [Q[ ]l X^QV]5 UV\QVcbp UYaV[cYS_Z K4R6M7

>Q[_^Vg5 `_b\VU^YZ SQW^lZ ]_]V^c b_bc_Yc S c_]5 hc_5 `aVWUV hV] _R6
aQjQcmbp [ n\V]V^cd ]QbbYSQ5 `lcQpbm VT_ dSV\YhYcm5 ^dW^_ _RpXQcV\m^_
`a_SVaYcm5 hc_ `_\dhV^^lZ ^_]Va i[_\l pS\pVcbp U_`dbcY]l]7 >Q`aY]Va5
Vb\Y _`VaQc_a b\dhQZ^_ _iYRbp Y SSݷ\ [Q[_Z6^YRdUm ^VU_`dbcY]lZ ^_]Va
[Qac_h[Y Sa_UV ;9>9>5 c_ `aY `_`lc[V _RaQcYcmbp [ n\V]V^cd ]QbbYSQ b ^_6
]Va_] ;9> ^QiQ `a_TaQ]]Q XQSVaiYcbp QSQaYZ^_D U_`db[Qcm nc_T_ ^V b\VUdVc5
`aQSY\m^VV RdUVc b__RjYcm `_\mX_SQcV\o5 hc_ ]l _R^QadWY\Y S eQZ\V ^VU_6
`dbcY]lZ ^_]Va i[_\l7

6b\Y _R^QadWV^Q \oRQp _iYR[Q5 _RaQR_c[d eQZ\Q ^Q nc_] bc_Yc `aV[aQ6
cYcm5 Sbݷ aQS^_ ^Q] dWV ^V `_\dhYcm `aQSY\m^lf aVXd\mcQc_SD `a_TaQ]]d
]_W^_ XQSVaiYcm5 b__RjYS `aY nc_] _`VaQgY_^^_Z bYbcV]V5 hc_ ]l XQSVaiQ6
V]bp ^Vdb`Vi^_ 1b]7 bca7 ;AA27 @_\^_bcmo ^Qi gY[\ hcV^Yp RdUVc SlT\pUVcm
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B\VUdojYZ ncQ` _RaQR_c[Y `_\dhV^^_Z Y^e_a]QgYY ‑ _`aVUV\Ycm5 [Q[_V
[_\YhVbcS_ dhV^Y[_S YX _U^_Z Y c_Z WV i[_\l pS\pVcbp 5ݷaV[_aU^l]ݷ c_
Vbcm `_`a_bcd _`aVUV\Ycm ]Q[bY]Q\m^_V X^QhV^YV baVUY n\V]V^c_S ]QbbYSQ
L?E>D5BC7 Nc_ UV\QVcbp b\VUdojY] _RaQX_]7 5\p ^QhQ\Q ]l _RkpSY] aV6ݷ
[_aU^_Zݷ i[_\d ❷ :5 b[_\m[_ Rl dhV^Y[_S _ccdUQ ^Y `aYRl\_ 1UQWV Vb\Y ^Y
_U^_T_27 5\p nc_T_ ]l Vݷ ^_]Va5 c_ Vbcm hYb\_ :5 XQ^Vbݷ] S `VaV]V^^do >D ncQ
`VaV]V^^Qp d ^Qb RdUVc faQ^Ycm ^_]Va i[_\l5 [_c_aQp [ ^Qbc_pjV]d ]_]V^6
cd 1`_[Q hc_2 bhYcQVcbp 7ݷaV[_aU^_Zݷ 8QcV] ]l `a_b]_caY] Y^e_a]QgYo `_
SbV] _bcQ\m^l] i[_\Q]5 Y [QWUlZ aQX5 [_TUQ hYb\_ dhV^Y[_S YX _hVaVU^_Z
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i[_\l `aVSliQVc hYb\_ dhV^Y[_S YX c_Z5 [_c_aQp U_ bVZ `_al bhYcQ\Qbm
5ݷaV[_aU^_Zݷ ]l RdUV] `aYbSQYSQcm `VaV]V^^_Z > ^_]Va ^_S_Z ݷaV[_aU^_Zݷ
i[_\lC
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> CF 9D K _R^_S\pV] ^_]Va 2aV[_aU^_Z2 i[_\l M

; ]_]V^cd _[_^hQ^Yp nc_T_ gY[\Q SbV bhݷchY[Y RdUdc `a_b]_caV^l5 cQ[ hc_
S `VaV]V^^_Z > _[QWVcbp ^_]Va _U^_Z YX cVf i[_\5 _c[dUQ `aYVfQ\_ ]Q[6
bY]Q\m^_V [_\YhVbcS_ dhV^Y[_SD S _RjV] b\dhQV cQ[Yf i[_\ ]_WVc Rlcm
R_\miV _U^_Z 1^Q`aY]Va5 ^Q _\Y]`YQUd ]_T\_ `aYVfQcm `_ :@ dhQbc^Y[_S YX
i[_\ ❷ <5 ❷ ;B Y ❷ >:5 Q YX SbVf _bcQ\m^lf i[_\ ‑ ]V^miV27 ?bcQݷcbp bUV6
\Qcm5 b_RbcSV^^_5 c_5 aQUY hVT_ ^Q`YbQ^Q `a_TaQ]]QC ^Q`VhQcQcm ^_]VaQ SbVf
i[_\5 YX [_c_alf `aYVfQ\_ a_S^_ bc_\m[_ dhV^Y[_S5 b[_\m[_ Y YX c_Z5 ^_]Va
[_c_a_Z ^Qf_UYcbp S `VaV]V^^_Z >7 Nc_ bUV\Qcm b_SbV] `a_bc_C `a_b]QcaY6
SQV] SbV i[_\l `_ `_apU[d5 Y Vb\Y YX UQ^^_Z i[_\l `aYVfQ\_ bc_\m[_ WV
dhV^Y[_S5 b[_\m[_ Y YX >’^_Z5 c_ `VhQcQV] Vݷ ^_]VaC
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;7?7>7 CY` XQ`Ybm

;Q[ ]l dWV d`_]Y^Q\Y5 @Qb[Q\m `_UUVaWYSQVc USQ SYUQ b\_W^lf cY6
`_S ‑ ]QbbYSl Y XQ`YbY7 6b\Y `VaV]V^^Qp cY`Q ]QbbYS5 [Q[ ]l SYUV\Y5 b_6
bc_Yc YX `VaV]V^^lf 1n\V]V^c_S2 _UY^Q[_S_T_ cY`Q5 aQX\YhQojYfbp ^_]Va_]
1Y^UV[b_]25 c_ `VaV]V^^Qp cY`Q XQ`Ybm b_bc_Yc YX `VaV]V^^lf5 ^QXl6
SQV]lf `_\p]Y5 cY`l [_c_alf S _RjV] b\dhQV aQX\Yh^l7 3 _c\YhYV
_c n\V]V^c_S ]QbbYSQ5 `_\p XQ`YbY aQX\YhQocbp ^V ^_]VaQ]Y5 Q Y]V^Q]Y7

; `aY]Vad5 ^Q b_aVS^_SQ^Ypf `_ b`_acYS^_]d _aYV^cYa_SQ^Yo [QWUlZ
[_^ca_\m^lZ `d^[c5 [_c_alZ `aVUbc_Yc `a_ZcY dhQbc^Y[Q]5 ]_WVc fQaQ[6
cVaYX_SQcmbp5 S_6`VaSlf5 VT_ ^_]Va_]D S_6Sc_alf5 VT_ [__aUY^QcQ]Y5 [_c_6
alV ]_W^_ XQ`YblSQcm S SYUV Ua_R^lf hYbV\ S TaQUdbQf iYa_cl Y U_\T_6
cl 1`_ d]_\hQ^Yo ]_W^_ bhYcQcm5 ^Q`aY]Va5 hc_ iYa_cl d ^Qb bVSVa^lV5
U_\T_cl S_bc_h^lV5 Q oW^lV iYa_cl Y XQ`QU^lV U_\T_cl _R_X^QhQcm _caY6
gQcV\m^l]Y X^QhV^Yp]Y2D S6caVcmYf5 ^V[_c_alV [_^ca_\m^lV `d^[cl ]_Tdc
Rlcm 5ݷb[alcl]Yݷ c_ Vbcm ^V _caQWݷ^^l]Y ^Q [QacQf5 SlUQSQV]lf dhQbc6
^Y[Q] b_aVS^_SQ^YZD _Rlh^_ ]Vbc_`_\_WV^YV cQ[Yf `d^[c_S bcQ^_SYcbp YX6
SVbc^_ `aY SXpcYY UadTYf `d^[c_SD ^Q[_^Vg5 [QWU_]d `d^[cd b_`_bcQS\pVcbp
aQX]Va icaQeQ XQ VT_ ^VSXpcYV ‑ _Rlh^_ nc_ gV\_V hYb\_5 SlaQWV^^_V S ]Y6
^dcQf7 5\p `aVUbcQS\V^Yp Y^e_a]QgYY _ [_^ca_\m^_] `d^[cV ]_W^_ b_XUQcm
b`VgYQ\m^lZ cY`C
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8UVbm YUV^cYeY[Qc_a L853;Y?9>D ‑ nc_ Y]p ^_S_T_ cY`Q5 B53?B4 ‑ [\ohVS_V
b\_S_5 _R_X^QhQojVV XQ`YbmD UQ\VV YUݷc _`YbQ^YV `_\VZ XQ`YbY S cQ[_] WV
e_a]QcV5 S [Q[_] ]l _`YblSQV] `VaV]V^^lV S bV[gYpf F1BC b^QhQ\Q Y]V^Q
`VaV]V^^lf 1S UQ^^_] b\dhQV `_\VZ2 hVaVX XQ`pcdo5 XQcV] US_Vc_hYV5 Y]p
cY`Q Y c_h[Q b XQ`pc_Z7 @VaV]V^^Qp cY`Q L853;Y?9>D RdUVc5 cQ[Y] _RaQX_]5
`aVUbcQS\pcm b_R_Z XQ`Ybm b gV\_hYb\V^^l]Y `_\p]Y > Y @5>1<DI5 `_\p]Y
<1D9DE45 Y <?>79DE45 cY`Q B51< Y `_\V] 89445> \_TYhVb[_T_ cY`Q7 ?`YiV]
cQ[do `VaV]V^^doC
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3@C L853;Y?9>DD

@VaV]V^^Qp 3@ XQ^Y]QVc bc_\m[_ `Q]pcY5 b[_\m[_ ^dW^_5 hc_Rl aQX]VbcYcm
SbV Vݷ `_\pD bQ]Y ncY `_\p U_bcd`^l hVaVXݷ c_h[dݷC [_\m b[_a_ 3@ Vbcm Y]p
`VaV]V^^_Z cY`Q 5ݷXQ`Ybmݷ c_ 3@7>5 3@7<1D9DE455 3@7<?>79DE455 3@789445>
Y 3@7@5>1<DI ‑ nc_ Vݷ `_\p5 [_c_alV c_WV5 [_^Vh^_ WV5 `aVUbcQS\poc b_6
R_Z `VaV]V^^lV7 >Q`aY]Va5 ]l ]_WV] XQ^VbcY S `VaV]V^^do 3@ UQ^^lV
[Q[_T_6^YRdUm [_^ca_\m^_T_ `d^[cQC
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;Q[ Y S b\dhQV b ]QbbYSQ]Y5 `aY aQR_cV b XQ`Ybmo R_\miY^bcS_ UVZ6
bcSYZ5 Vb\Y ^V SbV5 `a_YXS_Upcbp ^QU Vݷ `_\p]YD VUY^bcSV^^_V5 hc_ ]_W6
^_ bUV\Qcm b bQ]_Z XQ`Ybmo [Q[ VUY^l] gV\l] ‑ nc_ `aYbSQYSQ^YV7 8Q6
c_ bQ]Y `_\p 1_`pcm WV5 [Q[ Y n\V]V^cl ]QbbYSQ2 ‑ nc_ `_\^_gV^^lV `V6
aV]V^^lV5 b ^Y]Y ]_W^_ UV\Qcm Sb5ݷ hc_ _Rlh^_ UV\QVcbp b `VaV]V^^l6
]Y ‑ ]_W^_ `aYbSQYSQcm Y] X^QhV^Yp5 `VaVUQSQcm Yf S `_U`a_TaQ]]l hV6
aVX `QaQ]Vcal6`VaV]V^^lV Y c7 U7

;7?7?7 ;_^bcadYa_SQ^YV b\_W^lf bcad[cda UQ^^lf

@_\V] XQ`YbY S`_\^V ]_WVc Rlcm ]QbbYS Y UQWV UadTQp XQ`Ybm 1f_cp nc_c
SQaYQ^c ^dWV^ baQS^YcV\m^_ aVU[_27 C_h^_ cQ[ WV Y XQ`Ybm ]_WVc Rlcm n\V6
]V^c_] ]QbbYSQD ^Q`aY]Va5 ]l ]_T\Y Rl S ^QhQ\V `a_TaQ]]l XQUQcm [_^6
bcQ^cd5 _R_X^QhQojdo _RjVV [_\YhVbcS_ [_^ca_\m^lf `d^[c_SC
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Y `_b\V _`YbQ^Yp cY`Q L853;Y?9>D 1[Q[ nc_ bUV\Q^_ S `aVUlUdjV] `QaQTaQ6
eV2 _`YbQcm cY` U\p ]QbbYSQ5 S [_c_alZ ]_W^_ XQ^VbcY Y^e_a]QgYo _R_ SbVf
[_^ca_\m^lf `d^[cQf UYbcQ^gYY Y _`YbQcm `VaV]V^^do cQ[_T_ cY`QC
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@_\dhYSiQpbp S `VaV]V^^_Z DB13; bcad[cdaQ UQ^^lf b__cSVcbcSdVc ^QiV6
]d `aVUbcQS\V^Yo _ cQR\YgV 7 ;_TUQ ]l bca_Y] cQR\Ygd ^Q Rd]QTV5 _Rlh^_
bSVafd ]l Sl`YblSQV] ^QXSQ^Yp Vݷ bc_\Rg_S5 Q UQ\miV d ^Qb YUdc bca_[Y5
b_UVaWQjYV [Q[ aQX 7ݷXQ`YbYݷ 3 c_\m[_ hc_ `_bca_V^^_Z bcad[cdaV UQ^^lf
a_\m XQT_\_S[Q cQR\Ygl b ^QXSQ^Yp]Y bc_\Rg_S YTaQoc Y]V^Q `_\VZ ‑ >5
<1D9DE455 <?>79DE455 89445> Y @5>1<DI7 Bca_[Q] cQR\Ygl b__cSVcbcSdoc n\V6
]V^cl ]QbbYSQC DB13;d:f5 DB13;d;f5 Y c7 U75 [QWUlZ YX [_c_alf `aVUbcQS\pVc
b_R_Z XQ`Ybm cY`Q L853;Y?9>D5 Q _cUV\m^Qp [\Vc[Q cQR\Ygl _[QXlSQVcbp `_6
\V] b__cSVcbcSdojVZ XQ`YbYC DB13;d@f7<1D9DE455 DB13;d?<f789445> Y c7 `7

N\V]V^c_] ]QbbYSQ cQ[WV ]_WVc Rlcm Y UadT_Z ]QbbYS7 CQ[Qp bYcdQgYp
SbcaVhQVcbp bc_\m hQbc_5 hc_ Y]VVc b_RbcSV^^_V ^QXSQ^YV ‑ T_]Va^lZ_^[ݷ
]QbbYS5ݷ Y b`VgYQ\m^lZ bY^cQ[bYb U\p Vݷ _`YbQ^YpC `aY XQUQ^YY cY`Q ]QbbYSQ
]l ]_WV] S [SQUaQc^lf b[_R[Qf ^Q`YbQcm ^V _UY^ cY` Y^UV[bQ5 Q ^Vb[_\m[_5
aQXUV\YS Yf XQ`pc_Z7 >Q`aY]Va5 b\VUdojYV _`YbQ^Yp cY`_S n[SYSQ\V^c^lC

DI@5
1BB1I: F 1BB1I d:77>5 :77@f ?6 9>D575BD
1BB1I; F 1BB1I d:77>f ?6 1BB1I d:77@f ?6 9>D575BD

C_h^_ cQ[ WV `aY _RaQjV^YY [ n\V]V^cd ]^_T_]Va^_T_ 1S UQ^^_] b\d6
hQV ‑ USd]Va^_T_2 ]QbbYSQ ]_W^_ b _UY^Q[_Sl] db`Vf_] ^Q`YbQcm 1d;fd?f Y
1d;5?f7 >QYR_\VV _hVSYU^_V `aY]V^V^YV ]^_T_]Va^lf ]QbbYS_S ‑ U\p `aVU6
bcQS\V^Yp ]QcV]QcYhVb[_T_ `_^pcYp ]QcaYglD cQ[5 `aY aViV^YY bYbcV]l \Y6
^VZ^lf daQS^V^YZ ^Q] ]_T\Q Rl `_caVR_SQcmbp [Q[Qp6^YRdUm ]QcaYgQ Sa_UV
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=^_T_]Va^lV ]QbbYSl c_WV ]_Tdc Rlcm `_\p]Y XQ`YbVZ5 [Q[ Y XQ`YbY ]_Tdc
Rlcm Yf n\V]V^cQ]Y7 E_a]Q\m^lf _TaQ^YhV^YZ ^Q T\dRY^d S\_WV^^_bcY _`Y6
bQ^YZ cY`_S S @Qb[Q\V ^V bdjVbcSdVc5 ^_ dS\V[Qcmbp ncY] Sbݷ WV ^V bc_YcC
`Q]pcm [_]`mocVaQ _c^oUm ^V RVb[_^Vh^Q5 Y SU_RQS_[ ^V[_c_alV [_^[aVc6
^lV bYcdQgYY ]_Tdc ^Q[\QUlSQcm U_`_\^YcV\m^lV _TaQ^YhV^Yp7 >Q`aY]Va5
`aVWUV hV] UV\Qcm _Ta_]^lZ ]QbbYS \_[Q\m^_Z `VaV]V^^_Z S `_U`a_TaQ]]V5
b\VUdVc UVbpcm aQX `_Ud]QcmC \_[Q\m^lV `VaV]V^^lV aQb`_\QTQocbp S bcV[_6
S_Z `Q]pcY5 [_c_a_Z ]_WVc _[QXQcmbp T_aQXU_ ]V^miV5 hV] Sl _WYUQ\Y7

;7?7@7 @_\mX_SQcV\mb[YV cY`l Y `QaQ]Vcal `_U`a_TaQ]]

@aY `VaVUQhV S `_U`a_TaQ]]l X^QhV^YZ 1Y `VaV]V^^lf25 Y]VojYf `_\m6
X_SQcV\mb[YV cY`l5 b\VUdVc dhYclSQcm ^V[_c_alV ]_]V^cl5 ^V S`_\^V _hV6
SYU^lV U\p ^QhY^QojYf7
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@aVWUV SbVT_ b\VUdVc _c]VcYcm5 hc_ `aY _`YbQ^YY `QaQ]Vca_S S XQ6
T_\_S[Qf `_U`a_TaQ]] XQ`aVjV^_ Yb`_\mX_SQ^YV Q^_^Y]^lf cY`_S7
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Hc_Rl cY` ]_W^_ Rl\_ Yb`_\mX_SQcm `aY `VaVUQhV `QaQ]VcaQ S `_U`a_TaQ]6
]d5 nc_c cY` _RpXQcV\m^_ ^dW^_ _`YbQcm S bV[gYY _`YbQ^Yp cY`_S Y b^QRUYcm
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C_ WV bQ]_V ]_W^_ b[QXQcm Y _ S_XSaQcV X^QhV^Yp YX ed^[gYYC U\p nc_T_
T_Upcbp c_\m[_ cY`l5 Y]VojYV Y]V^Q7

3c_a_Z ]_]V^c5 U_bc_Z^lZ d`_]Y^Q^Yp5 [QbQVcbp `VaVUQhY S `_U`a_TaQ]6
]l 1Y S_XSaQcQ YX ed^[gYZ2 X^QhV^YZ b\_W^lf cY`_S5 XQ^Y]QojYf R_\mi_V
[_\YhVbcS_ `Q]pcY7 @Qb[Q\m5 S `aY^gY`V5 ^V XQ`aVjQVc nc_T_ UV\QcmC ]_W6
^_ `VaVUQcm S `a_gVUdad R_\mido XQ`Ybm Y\Y ]QbbYS5 Y `a_TaQ]]Q db`Vi6
^_ `a_ZUݷc [_]`Y\pgYo Y UQWV RdUVc [Q[6c_ aQR_cQcm7 >V_Rf_UY]_ c_\m[_
`_]^Ycm USV SVjY7 3_6`VaSlf5 [Q[ dWV d`_]Y^Q\_bm5 \_[Q\m^lV `VaV]V^6
^lV 1S c_] hYb\V `QaQ]Vcal6X^QhV^Yp2 aQb`_\QTQocbp S `Q]pcY S _R\QbcY
Q``QaQc^_T_ bcV[Q5 TUV ]_WVc Rlcm ]Q\_ ]VbcQ7 3_6Sc_alf5 bQ]_ `_ bVRV [_6
`Ya_SQ^YV R_\miYf _Rkݷ]_S UQ^^lf XQ^Y]QVc ^V^d\VS_V SaV]p5 hc_ ]_W^_
XQ]VhQcV\m^_ _jdcYcm5 Vb\Y UV\Qcm cQ[YV SVjY hQbc_ ‑ ^Q`aY]Va5 SlXlSQcm
[Q[do6^YRdUm `_U`a_TaQ]]d S gY[\V5 [QWUlZ aQX `VaVUQSQp VZ `QaQ]Vca_]
`_ X^QhV^Yo ]QbbYS R_\mi_T_ aQX]VaQ7

@_nc_]d `_ S_X]_W^_bcY b\VUdVc S_XUVaWYSQcmbp _c `VaVUQhY S `_U`a_6
TaQ]]l X^QhV^YZ5 XQ^Y]QojYf X^QhYcV\m^lZ _Rkݷ] `Q]pcYD Vb\Y WV nc_T_
^Y[Q[ ^V dUQݷcbp YXRVWQcm5 c_ \dhiV RdUVc Yb`_\mX_SQcm F1B6`QaQ]Vca5 UQ6
WV Vb\Y Sl ^V b_RYaQVcVbm S `VaVUQSQV]_Z `VaV]V^^_Z ^YhVT_ ]V^pcm7 5V6
\_ S c_]5 hc_ `aY `VaVUQhV \oR_T_ X^QhV^Yp hVaVX F1B6`QaQ]Vca ^Y[Q[_6
T_ [_`Ya_SQ^Yp ^V `a_Ybf_UYc7 =l dWV T_S_aY\Y5 hc_ \_[Q\m^_V Y]p 1Y]p
F1B6`QaQ]VcaQ2 ^Q SaV]p aQR_cl `_U`a_TaQ]]l bcQ^_SYcbp bY^_^Y]_] c_Z
`VaV]V^^_Z5 [_c_aQp d[QXQ^Q `aY SlX_SVD _c]VcY]5 hc_ ^Q da_S^V ]QiY^^_T_
[_UQ nc_c bY^_^Y] aVQ\YXdVcbp `dcݷ] `VaVUQhY QUaVbQ5 Q QUaVb XQ^Y]QVc ^V
cQ[ ]^_T_ ]VbcQ ‑ = RQZcQ ^Q <;6RYc^lf bYbcV]Qf Y A RQZc ^Q ?=6RYc^lf7

9cQ[5 Vb\Y Sl aQR_cQVcV b `VaV]V^^l]Y5 Y]VojY]Y X^QhYcV\m6
^lZ aQX]Va5 \dhiV SbVT_ S__RjV ^V `VaVUQSQcm Yf `QaQ]VcaQ]Y S



<;? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

`_U`a_TaQ]]lD Vb\Y nc_ Sbݷ WV `aYf_UYcbp UV\Qcm5 c_ Yf b\VUdVc
`VaVUQSQcm [Q[ F1B6`QaQ]VcalD Y \Yim S b_SbV] [aQZ^V] b\dhQV
1[_c_alZ _Rlh^_ ^V S_X^Y[QVc2 ]_W^_ `_`lcQcmbp `VaVUQcm cQ[do
`VaV]V^^do `_ X^QhV^Yo Y ^QUVpcmbp5 hc_ Sbݷ RdUVc f_a_i_7

6bcVbcSV^^l] _RaQX_] S_X^Y[QVc S_`a_b5 [Q[YV `VaV]V^^lV bhYcQcm Y]V6
ojY]Y X^QhYcV\m^lZݷ aQX]Va7ݷ ;_^Vh^_5 aQX]Va S = Y\Y A RQZc X^QhYcV\m6ݷ
^l]ݷ ^V pS\pVcbp7 =_W^_ ^V b\Yi[_] RVb`_[_Ycmbp `_ `_S_Ud [_`Ya_SQ^Yp
:? RQZc Y UQWV <;5 ^_ S_c Vb\Y aQX]Va SQiVT_ cY`Q Vjݷ R_\miV ‑ c_ `VaVUQ6
hQ _RkV[c_S cQ[_T_ cY`Q `_ X^QhV^Yo b^QhQ\Q bcQ^_SYcbp 5ݷVWV\QcV\m^_Z^ݷ
`_c_] TUV6c_ ^Q da_S^V :;A RQZc ‑ aQZ^V]ݷ ^VWV\QcV\m^_Z5ݷ Q TUV6^YRdUm ^Q
da_S^V >:; RQZc ‑ ^VU_`dbcY]_Z5 ^Vb]_cap ^Q c_5 hc_ [_]`Y\pc_a S_XaQWQcm
^V bcQ^Vc7 6b\Y WV SQ] `aYUݷc S T_\_Sd `VaVUQcm `_ X^QhV^Yo bcad[cdad UQ^6
^lf5 XQ^Y]Qojdo [Y\_RQZc Y\Y R_\miV5 c_ `_bcQaQZcVbm f_cp Rl ^Y[_]d ^V
`_[QXlSQcm SQi Ybf_U^lZ cV[bcC SV\Y[ aYb[5 hc_5 dSYUVS cQ[YV Sl[adcQbl5 b
SQ]Y R_\miV ^V XQf_cpc Y]Vcm UV\Q7

;7?7A7 @aV_RaQX_SQ^Yp cY`_S

6b\Y S `a_TaQ]]V _`YbQcm `VaV]V^^do cY`Q B51<5 Q XQcV] `aYbS_Ycm VZ
gV\_V hYb\_C

F1B
BC B51<D

2579>
K 777 M
B CF :>D

‑ c_5 [Q[ ^Y bcaQ^^_5 ^YhVT_ bcaQi^_T_ `aY nc_] ^V `a_YX_ZUݷcC S `VaV6
]V^^do B RdUVc XQ^VbV^_ b_SVaiV^^_ [_aaV[c^_V Y VbcVbcSV^^_V U\p cQ[_Z
bYcdQgYY X^QhV^YV :>797 C_h^_ cQ[ WV ]_W^_ `VaV]V^^_Z cY`Q B51< `aYbS_6
Ycm X^QhV^YV `a_YXS_\m^_T_ gV\_hYb\V^^_T_ SlaQWV^Yp5 S c_] hYb\V SlhYb6
\pV]_T_ S_ SaV]p Yb`_\^V^Yp `a_TaQ]]lD `aYbS_V^_ S Yc_TV _[QWVcbp5 aQ6
Xd]VVcbp5 hYb\_ b `\QSQojVZ c_h[_Z5 gV\Qp hQbcm [_c_a_T_ aQS^Q X^QhV^Yo
SlaQWV^Yp5 Q Ua_R^Qp hQbcm ‑ ^d\o7

>QhY^QojYV XQhQbcdo ^V XQUd]lSQocbp _ c_]5 hc�_ ^Q bQ]_] UV\V `a_Yb6
f_UYc S cQ[_Z bYcdQgYYD ]VWUd cV]5 [Q[ ]l X^QV]5 ]QiY^^lV `aVUbcQS\V^Yp
gV\_T_ hYb\Q :> Y hYb\Q b `\QSQojVZ c_h[_Z :>79 UadT ^Q UadTQ b_SVaiV^^_
^V `_f_WY7 ?Rlh^_V `aYbSQYSQ^YV5 `aY [_c_a_] S `VaV]V^^do XQ^_bYcbp X^Q6
hV^YV SlaQWV^Yp c_h^_ cQ[_T_ WV cY`Q5 bS_UYcbp 1^Q da_S^V ]QiY^^_T_ [_UQ2
[ `a_bc_]d [_`Ya_SQ^Yo Y^e_a]QgYY YX _U^_T_ ]VbcQ S UadT_VD `aYbSQYSQ6
^YV gV\_T_ hYb\Q `VaV]V^^_Z b `\QSQojVZ c_h[_Z cQ[ aVQ\YX_SQcm ^V\mXp5
^V_Rf_UY]_ `aV_RaQX_SQcm _U^_ `aVUbcQS\V^YV S UadT_V7 CQ[ ]l `aYf_UY] [
`_^pcYo `aV_RaQX_SQ^Yp cY`_S 7

B\dhQZ _QTYhVb[_T[ݷ `aVSaQjV^Ypݷ gV\_T_ S Ua_R^_V _c^_bYcbp [ cQ[
^QXlSQV]l] ^VpS^l] `aV_RaQX_SQ^Yp] cY`_S D cQ[ T_S_apc5 [_TUQ [_]6
`Y\pc_a `aV_RaQXdVc cY` SlaQWV^Yp bQ]5 RVX `ap]lf d[QXQ^YZ b_ bc_a_^l



;7?7 BYbcV]Q cY`_S @Qb[Q\p <;@

`a_TaQ]]YbcQ7 3_X]_W^_bcY ^VpS^lf `aV_RaQX_SQ^YZ S @Qb[Q\V U_S_\m^_
b[a_]^lVC aQXaViQVcbp ^VpS^_ `aV_RaQX_SlSQcm hYb\Q aQX\Yh^lf gV\_hYb6
\V^^lf cY`_S UadT S UadTQ Y S hYb\Q b `\QSQojVZ c_h[_Z5 `\ob ]_W^_ `aV6
SaQjQcm UadT S UadTQ bQ]Y hYb\Q b `\QSQojVZ c_h[_Z5 [_c_alf c_WV Vbcm
^Vb[_\m[_ cY`_S ‑ C9>7<55 4?E2<5 Y 5HD5>4545 Q X^Q[_]lZ ^Q] B51< pS\pVcbp
bY^_^Y]_] _U^_T_ YX caݷf5 S ^QiV] b\dhQV ‑ 4?E2<57 Hdcm `_XWV ]l SbcaV6
cY]bp b ^VpS^l] `aV_RaQX_SQ^YV] bY]S_\Q S bca_[d5 ^_ ncY] Sbݷ XQ[_^hYcbpD
R_\miV [_]`Y\pc_a ^YhVT_ `_ bS_VZ Y^YgYQcYSV `aV_RaQX_SlSQcm ^V bcQ^Vc7
>VpS^lV `aV_RaQX_SQ^Yp SbcaVhQocbp ^V c_\m[_ `aY `aYbSQYSQ^YY5 ^_ Y `aY
SlX_SV `_U`a_TaQ]]C Vb\Y [Q[Qp6^YRdUm `a_gVUdaQ _WYUQVc `QaQ]Vca cY`Q
B51<5 ]l b_SVaiV^^_ b`_[_Z^_ ]_WV] d[QXQcm `aY SlX_SV gV\_hYb\V^^_V Sl6
aQWV^YV5 Y [_]`Y\pc_a ^Qb `_Z]ݷc7

8Q]VcY]5 hc_ gV\_V hYb\_ [_]`Y\pc_a b_T\QbV^ QTYhVb[Y[ݷ `aVSaQcYcmݷ
S hYb\_ b `\QSQojVZ c_h[_Z5 ^_ UV\Qcm `aV_RaQX_SQ^YV S _RaQc^do bc_a_^d
_^ _c[QWVcbp ^Q_caVXC Vb\Y ]l `_`lcQV]bp `aYbS_Ycm gV\_hYb\V^^_Z `VaV6
]V^^_Z X^QhV^YV5 Y]VojVV cY` hYb\Q b `\QSQojVZ c_h[_Z5 `aY [_]`Y\pgYY
RdUVc SlUQ^Q _iYR[Q7 5V\_ XUVbm S c_]5 hc_ `aV_RaQX_SQcm Ua_R^_V S gV\_V
]_W^_ aQX^l]Y b`_b_RQ]Y5 Y [_]`Y\pc_a _c[QXlSQVcbp UV\Qcm XQ ^Qb SlR_a
cQ[_T_ b`_b_RQD ]l U_\W^l d[QXQcm5 [Q[Y] [_^[aVc^_ b`_b_R_] hYb\_ U_\W6
^_ Rlcm YXRQS\V^_ _c Ua_R^_Z hQbcY7 3QaYQ^c_S d ^Qb5 b_RbcSV^^_ T_S_ap5 USQC
`aV_RaQX_SQ^YV `dcݷ] _cRaQblSQ^Yp Ua_R^_Z hQbcY Y `dcݷ] ]QcV]QcYhVb[_T_
_[adT\V^YpD U\p `VaS_T_ SQaYQ^cQ Yb`_\mXdVcbp Sbca_V^^Qp ed^[gYp DBE>35
U\p Sc_a_T_ ‑ B?E>47 CQ[5 Vb\Y d ^Qb Vbcm caY `VaV]V^^lVC

F1B
95 :C 9>D575BD
BC B51<D

‑ c_ `_b\V Sl`_\^V^Yp `aYbSQYSQ^YZ

B CF :>7@>D
9 CF DBE>31B2D
: CF B?E>41B2D

S `VaV]V^^_Z 9 RdUVc hYb\_ :> 1aVXd\mcQc ݷ_cd`_Tݷ _cRaQblSQ^Yp Ua_R^_Z
hQbcY25 Q S `VaV]V^^_Z : ‑ hYb\_ :? 1aVXd\mcQc _[adT\V^Yp [ R\YWQZiV]d
gV\_]d27 >Q bQ]_] UV\V ed^[gYY B?E>4 Y DBE>3 `a_YXS_Upc ^V `aV_RaQX_SQ6
^YV cY`Q5 Q ^V[_V SlhYb\V^YV5 SVUm S _RjV] b\dhQV 1`aY ^V^d\VS_Z Ua_R^_Z
hQbcY2 `_\dhV^^_V X^QhV^YV _c\YhQVcbp _c Ybf_U^_T_7 ; aQXT_S_ad _ `aV_RaQ6
X_SQ^Ypf cY`_S ncY ed^[gYY Y]Voc \Yim _`_baVU_SQ^^_V _c^_iV^YVC Rl\_
Rl ^V b_SbV] hVbc^_ XQpSYcm5 hc_ b__cSVcbcSdojVV ^VpS^_V `aV_RaQX_SQ^YV
XQ`aVjV^_5 Y `aY nc_] ^V _Rkpb^Ycm5 hc_ UV\Qcm5 Vb\Y _^_ Sb6ݷcQ[Y `_caVR_6
SQ\_bm7

?c]VcY] _UY^ ^V]Q\_SQW^lZ ]_]V^c7 >VpS^l] `aV_RaQX_SQ^Yp] ]_Tdc
`_USVaTQcmbp X^QhV^Yp SlaQWV^YZ5 ^_ ^V `VaV]V^^lVD nc_ _X^QhQVc5 hc_



<;A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

`aY `VaVUQhV `VaV]V^^_Z S `_U`a_TaQ]]d hVaVX F1B6`QaQ]Vca cY` `VaV]V^6
^_Z U_\WV^ c_h^_ b_S`QUQcm b cY`_] `QaQ]VcaQ5 ^Y[Q[YV S_\m^_bcY cdc ^V
U_`db[QocbpD ^Q`aY]Va5 Vb\Y SQiQ `_U`a_TaQ]]Q Y]VVc F1B6`QaQ]Vca cY`Q
9>D575B5 c_ Sl ^V b]_WVcV `VaVUQcm VZ `VaV]V^^do cY`Q <?>79>D5 Y\Y cY`Q
G?B45 Y\Y \oR_T_ UadT_T_ ‑ c_\m[_ 9>D575B7 Nc_ Y]VVc `a_bc_V _Rkpb^V^YVC
]QiY^^lZ [_U `_U`a_TaQ]]l be_a]Ya_SQ^ S aQbhݷcV ^Q `VaV]V^^do cY`Q
9>D575B Y `aY nc_] ^YhVT_ ^V X^QVc Y ^V ]_WVc X^Qcm _ c_]5 hc_ ^Q bQ]_]
UV\V `a_YX_i\_ S c_h[V SlX_SQ5 cQ[ hc_5 Vb\Y Rl S]Vbc_ 9>D575B [_]`Y\p6
c_a U_`db[Q\ `VaVUQhd5 ^Q`aY]Va5 `VaV]V^^_Z cY`Q <?>79>D5 `_U`a_TaQ]]Q
^Y[Q[ ^V ]_T\Q Rl dX^Qcm5 hc_ VZ `_Ubd^d\Y `VaV]V^^do ^V c_T_ cY`Q7 B
`aV_RaQX_SQ^Yp]Y X^QhV^YZ 1S _c\YhYV _c `VaV]V^^lf2 Sbݷ T_aQXU_ `a_jVC
SbV `aV_RaQX_SQ^Yp [_]`Y\pc_a UV\QVc S c_h[V SlX_SQ5 Q cV\_ `_U`a_TaQ]]l
`_\dhQVc dWV Y]V^^_ c_c cY`5 [_c_a_T_ WUݷc7

;a_]V ^VpS^lf `aV_RaQX_SQ^YZ5 OB55 Y1C31<<< `_UUVaWYSQVc cQ[WV pS^lV `aV_RaQ6
X_SQ^Yp cY`_S5 `aYhݷ] cQ[YV `aV_RaQX_SQ^Yp S_X]_W^l [Q[ U\p X^QhV^YZ SlaQWV^YZ5
cQ[ Y U\p `VaV]V^^lf7 B\_S_ ݷpS^lZݷ XUVbm _X^QhQVc5 hc_ `a_TaQ]]Ybc bQ] ‑ S pS6
^_] SYUV ‑ d[QXlSQVc5 hc_ S_c XUVbm ^V_Rf_UY]_ `aV_RaQX_SQcm SlaQWV^YV [ UadT_]d
cY`d Y\Y SaV]V^^_ bhYcQcm ^V[do `VaV]V^^do Y]VojVZ UadT_Z cY`7 3 @Qb[Q\V bY^6
cQ[bYb cQ[_T_ pS^_T_ `aV_RaQX_SQ^Yp ^Q`_]Y^QVc SlX_S ed^[gYY b _U^Y] `QaQ]Vca_]5
^_ S]Vbc_ Y]V^Y ed^[gYY d[QXlSQVcbp Y]p cY`Q7 >Q`aY]Va5 SlaQWV^Yp 9>D575B1’>’2
Y 2ID51’>’2 _RQ RdUdc Y]Vcm gV\_hYb\V^^_V X^QhV^YV ><5 S `VaS_] b\dhQV nc_ RdUVc
USdfRQZc^_V X^Q[_S_V5 S_ Sc_a_] ‑ _U^_RQZc_S_V RVXX^Q[_S_V7 C_h^_ cQ[ WV ]l ]_6
WV] _`YbQcm `VaV]V^^do cY`Q 381B Y SaV]V^^_ aQbb]_caVcm Vݷ S a_\Y `VaV]V^^_Z cY`Q
2ID5C

F1B
3C 381BD

2579>
K 777 M
2ID5132 CF ?>D

;_^Vh^_5 UQ\V[_ ^V \oRlV cY`l ]_W^_ `aV_RaQX_SQcm UadT S UadTQ7 OB55 Y1C31< aQXaV6
iQVc pS^lV `aV_RaQX_SQ^Yp S USdf b\dhQpfC 1:2 `_apU[_SlV cY`l ]_W^_ `aV_RaQX_Sl6
SQcm UadT S UadTQ RVX _TaQ^YhV^YZ5 `aYhݷ] nc_ [QbQVcbp ^V c_\m[_ gV\lf hYbV\5 ^_ Y
381B5 Y 2??<51>5 Y `VaVhYb\Y]lf cY`_SD Y 1;2 ]_W^_ `aV_RaQX_SQcm UadT S UadTQ cY`l5
Y]VojYV _UY^Q[_SlZ aQX]Va ]QiY^^_T_ `aVUbcQS\V^Yp7 Hc_ [QbQVcbp `aV_RaQX_SQ^Yp
cY`_S `VaV]V^^lf5 c_ `VaSlZ b\dhQZ U\p ^Yf ^V aQR_cQVc Y caVRdVcbp _RpXQcV\m^_V
b_S`QUV^YV aQX]Va_S7

B pS^l]Y `aV_RaQX_SQ^Yp]Y cY`_S b\VUdVc b_R\oUQcm _`aVUV\ݷ^^do _bc_a_W^_bcm5
`_b[_\m[d `a_Ybf_UpjVV ^V SbVTUQ RdUVc b_S`QUQcm b SQiY]Y _WYUQ^Yp]Y7 >Q`aY]Va5
[_U bY]S_\Q \dhiV Sbݷ WV `_\dhQcm b `_]_jmo ed^[gYY ?B45 Q b_XUQSQcm bY]S_\
`_ XQUQ^^_]d [_Ud ‑ b `_]_jmo 38B5 [_c_alV b`VgYQ\m^_ U\p nc_T_ `aVU^QX^QhV^l7
6b\Y Sl ^V b_SbV] dSVaV^l5 hc_ SQ] ^dW^_ pS^_V `aV_RaQX_SQ^YV cY`_S5 Y\Y
X^QVcV5 [Q[ RVX ^VT_ _R_ZcYbm ‑ c_ \dhiV S__RjV VT_ ^V `aY]V^pcm7 8Q]VcY]5
hc_ _R_ZcYbm RVX cQ[Yf `aV_RaQX_SQ^YZ ]_W^_ SbVTUQ5 ^_ S ^V[_c_alf b\_W^lf bYcd6
QgYpf S_X]_W^_bcm bUV\Qcm `aV_RaQX_SQ^YV `_XS_\pVc bn[_^_]Ycm cadU_XQcaQclD Y^_Z
S_`a_b5 hc_ bc_\m XQ[_SlaYbclV b\dhQY SQ] Vjݷ _hV^m U_\T_ ^V SbcaVcpcbp7

<<3b\VU XQ [_]`Y\pc_aQ]Y ]EB2? Y1C31< Y M5<@895 ^_ S _c\YhYV _c [\QbbYhVb[Yf SQaYQ^6
c_S @Qb[Q\p5 TUV ^YhVT_ `_U_R^_T_ ^V Rl\_7
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;7?7B7 Bca_[_SlV \YcVaQ\l Y ]QbbYSl 381B’_S

=l dWV ^V_U^_[aQc^_ SbcaVhQ\Ybm b_ bca_[Q]Y S SYUV bca_[_Slf \Y6
cVaQ\_S ‑ XQ[\ohݷ^^lf S Q`_bca_el eaQT]V^c_S cV[bcQD U_ bVZ `_al _^Y
`_`QUQ\Ybm ^Q] c_\m[_ S _`VaQc_aQf GB9D5 Y GB9D5<>5 Q `YbQ\Y ]l Yf b
_U^_Z6VUY^bcSV^^_Z gV\moC ^V]VU\V^^_ SlUQcm ^Q `VhQcm7

=VWUd cV]5 [Q[ ]l dWV _RbdWUQ\Y S_ SS_U^_Z hQbcY5 cV[bc ‑ nc_ ^QY6
R_\VV d^YSVabQ\m^_V `aVUbcQS\V^YV U\p VUSQ \Y ^V \oR_Z Y^e_a]QgYYD VUY^6
bcSV^^l] Yb[\ohV^YV] Slbcd`Qoc UQ^^lV5 `_\dhV^^lV `dcݷ] _gYea_S[Y
cVf Y\Y Y^lf Q^Q\_T_Slf `a_gVbb_S ‑ e_c_TaQeYY5 XSd[_SlV Y SYUV_eQZ\l5
[_c_alV c_WV5 S `aY^gY`V5 S_X]_W^_ `aVUbcQSYcm S SYUV cV[bcQ5 ^_ _hV^m
^VdU_R^_7 3bݷ _bcQ\m^_V5 S[\ohQp5 ^Q`aY]Va5 [QacY^[Y5 ^QaYb_SQ^^lV hV\_6
SV[_] b `_]_jmo TaQeYhVb[Yf aVUQ[c_a_S5 `aVUbcQS\pcm S SYUV cV[bcQ dU_R6
^_ Y `aQ[cYh^_D _hVSYU^l] b\VUbcSYV] nc_T_ pS\pVcbp _bcaQp ^V_Rf_UY]_bcm
d]Vcm `YbQcm `a_TaQ]]l5 [_c_alV _RaQRQclSQoc cV[bc_Sdo Y^e_a]QgYo7

B `a_bcVZiY]Y b\dhQp]Y _RaQR_c[Y cV[bc_S ]l dWV SbcaVhQ\Ybm S `QaQ6
TaQeV5 `_bSpjݷ^^_] `a_TaQ]]Q]6eY\mcaQ] 1b]7 25>7<7;ݷ TUV `_\dhQ\Y _UY^
cV[bc YX UadT_T_5 [_c_alZ Q^Q\YXYa_SQ\Y b `_]_jmo `_bY]S_\m^_T_ hcV^Yp7
>Q `aQ[cY[V _RaQR_c[Q cV[bc_S `_ _U^_]d bY]S_\d hQbc_ _[QXlSQVcbp ^VdU_R6
^_Z Y f_hVcbp aQbb]QcaYSQcm eaQT]V^cl cV[bc_S ‑ c_ Vbcm bca_[Y ‑ [Q[
VUY^_V gV\_V7

@_b[_\m[d bca_[Q ‑ nc_ `_b\VU_SQcV\m^_bcm bY]S_\_S5 Q bY]S_\l ]_W6
^_ `aVUbcQSYcm b `_]_jmo X^QhV^YZ cY`Q 381B5 \_TYh^_ `aVU`_\_WYcm5 hc_
U\p _RaQR_c[Y bca_[ ]_W^_ Yb`_\mX_SQcm ]QbbYSl n\V]V^c_S cY`Q 381B7
Nc_ UVZbcSYcV\m^_ S_X]_W^_D @Qb[Q\m UQWV U_`db[QVc U\p cQ[Yf ]QbbYS_S
U_S_\m^_ bcaQ^^lV UVZbcSYp5 [_c_alV ^Y b [Q[Y]Y Y^l]Y ]QbbYSQ]Y UV\Qcm
^V\mXp7 >Q`aY]Va5 ]l X^QV]5 hc_ ]QbbYSl ]_W^_ `aYbSQYSQcm UadT UadTd5
c_\m[_ Vb\Y _^Y Y]Voc bca_T_ _UY^ Y c_c WV cY`D ^_ ]QbbYSd5 b_bc_pjV]d
YX 381B’_S5 @Qb[Q\m `_XS_\pVc `aYbS_Ycm X^QhV^YV5 XQUQ^^_V bca_[_Sl]
\YcVaQ\_] 5 c_ Vbcm f_a_i_ X^Q[_]_Z ^Q] `_b\VU_SQcV\m^_bcmo bY]S_\_S5
XQ[\ohݷ^^_Z S Q`_bca_elC
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NcQ `a_TaQ]]Q db`Vi^_ `a_ZUݷc [_]`Y\pgYo Y UQWV5 ^Q `VaSlZ SXT\pU5 ^_a6
]Q\m^_ _caQR_cQVc5 ^Q`VhQcQS bQ[aQ]V^cQ\m^_V Q5<<?5ݷ G?B<417ݷ >_ \Yim
^Q `VaSlZ SXT\pUD ^Q bQ]_] WV UV\V `_b\V `aYSlh^_Z ^Q] eaQXl `a_TaQ]6
]Q ݷQ`VhQcQVc^ݷ Vjݷ :@ bY]S_\_S b [_U_] 9 Y \Yim XQcV] SlUQbc `VaVS_U
bca_[Y Y XQSVaiYcbpD S nc_] ]_W^_ \VT[_ dRVUYcmbp bQ]l]Y aQX^l]Y b`_6
b_RQ]YC `VaV^Q`aQSYcm SlS_U S eQZ\ Y `_b]_caVcm ^Q VT_ aQX]Va5 XQ`dbcYcm



<<9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

`a_TaQ]]d [_^SVZVa_] S bSpX[V b_ X^Q[_]_Z ^Q] `a_TaQ]]_Z G35 `aY]V^Ycm
85H4E=@ 1]_W^_ baQXd [ SlS_Ud5 ]_W^_ [ `_\dhYSiV]dbp eQZ\d27 BY]S_\ b
[_U_] 95 RdUdhY SlUQ^ ^Q `VhQcm5 ^Y[Q[ bVRp ^Q n[aQ^V ^V `a_pS\pVc5 UQWV
[dab_a ^Y[dUQ ^V USYTQVcbp5 cQ[ hc_ ncYf :@ ݷYi^Yf\ݷ ^d\VZ ^V SYU^_ ‑ ^_
_^Y Vbcm Y ]_Tdc Rlcm _R^QadWV^l7 Hc_ _b_RV^^_ ^V`aYpc^_5 cQ[ nc_ c_5 hc_
e_a]Q\m^_ S cV[bc_Slf UQ^^lf nc_c ^VXaY]lZ d\VS_Z^ݷ bY]S_\ݷ SbcaVhQcm6
bp ^V Y]VVc `aQSQ5 cQ[ hc_ SlUQhQ ^QiVZ `a_TaQ]]l `VaVbcQ\Q5 e_a]Q\m^_
T_S_ap5 Rlcm [_aaV[c^l] cV[bc_]7

5_TQUQcmbp5 _c[dUQ SXp\Ybm ncY `QaQXYc^lV 5ݷY[Y\_^ݷ ^Vb\_W^_C eaQXQ
Q5<<?5ݷ G?B<41ݷ b_bc_Yc YX :< bY]S_\_S5 Q ]QbbYS ]l _RkpSY\Y YX <9 n\V]V^6
c_S7 ?`VaQc_a `aYbSQYSQ^Yp5 b[_`Ya_SQS :< bY]S_\_S YX bca_[_S_T_ \YcVaQ\Q
S n\V]V^cl ]QbbYSQ 85<<?d:f5 85<<?d;f5 7775 85<<?d:<f5 _bcQ\m^lV n\V]V^cl5
XQ ^VY]V^YV] \dhiVT_5 XQRY\ ^d\p]Y7

;_^Vh^_5 `a_TaQ]]d ]_W^_ Yb`aQSYcm Y bUV\Qcm [_aaV[c^_Z5 ^Q`aY]Va5
S_c cQ[ 1^Q`_]^Y]5 hc_ _`VaQc_a 2B51; U_ba_h^_ `aV[aQjQVc Sl`_\^V^YV
gY[\Q2C
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^_ dW _hV^m nc_ Ta_]_XU[_ ‑ ]l SVUm S _hVaVU^_Z aQX Sl^dWUV^l _RaQRQ6
clSQcm bca_[d `_ _U^_]d bY]S_\d1

BYcdQgYp5 [_TUQ ^Q] ^dW^_ _RaQRQclSQcm bca_[d5 ^V X^Qp XQaQ^VV Vݷ U\Y6
^l ‑ b_SVaiV^^_ cY`Yh^Q7 @aVUbcQSmcV bVRV5 hc_ SQ] ^dW^_ b`a_bYcm d `_\m6
X_SQcV\p5 [Q[ VT_ X_SdcD _UY^ _cSVcYc \Q[_^Yh^l] 5ݷSQ_3ݷ Q UadT_Z XQpSYc5
hc_ _^ ^V ]V^VV [Q[ ?bcQ`6Bd\VZ]Q^62VacQ6=QaYp 2V^UVa68QUd^QZb[YZ7 3_6
`a_b5 ]_W^_ \Y nc_ `aVUdTQUQcm ^Q ncQ`V ^Q`YbQ^Yp `a_TaQ]]l5 b\VUdVc
bhYcQcm aYc_aYhVb[Y]7 3 bSpXY b ncY] U\p aQR_cl b_ bca_[Q]Y WV\QcV\m^_
Y]Vcm [Q[_V6c_ TYR[_V baVUbcS_5 dhYclSQojVV S_c nc_ S_c ed^UQ]V^cQ\m^_V
bS_ZbcS_ bca_[Y ‑ Y]Vcm ^V`aVUb[QXdV]do U\Y^d7 ;a_]V c_T_5 ^QU bca_[Q]Y
_hV^m hQbc_ Sl`_\^pVcbp _`VaQgYp [_^[QcV^QgYY 1`aYb_VUY^V^Yp _U^_Z
bca_[Y [ UadT_Z25 Y Vݷ WV\QcV\m^_ _R_X^QhYcm [Q[6^YRdUm cQ[5 hc_Rl Vݷ Sl6
X_S Rl\ U\p `a_TaQ]]YbcQ ^V_RaV]V^YcV\V^7 =VWUd `a_hY]5 hQbc^lZ b\dhQZ
[_^[QcV^QgYY ‑ U_RQS\V^YV [ bca_[V _U^_T_ bY]S_\Q ‑ ^Qbc_\m[_ aQb`a_6
bcaQ^5^ݷ hc_5 `aYSl[^dS [ ^V]d5 Sl S RdUdjV] `aY aQR_cV ^Q BY 1TUV nc_



;7?7 BYbcV]Q cY`_S @Qb[Q\p <<:

UVZbcSYV caVRdVc [dUQ R_\miYf dbY\YZ2 Vjݷ U_\T_ RdUVcV ncd S_X]_W^_bcm
Sb`_]Y^Qcm b ^_bcQ\mTYVZ7

CQ[ Y\Y Y^QhV5 U\p aViV^Yp aQX_] R_\miY^bcSQ `a_R\V]5 S_X^Y[QojYf
`aY aQR_cV b_ bca_[Q]Y5 S @Qb[Q\V ‑ c_h^VV5 S VT_ `_XU^Yf UYQ\V[cQf5 S[\o6
hQp ]EB2? Y1C31< Y5 [_^Vh^_5 ^Qi OB55 Y1C31<5 `aVUdb]_caV^_ b`VgYQ\m^_V
bV]VZbcS_ cY`_S5 [_c_al] RdUVc `_bSpjݷ^ b\VUdojYZ `QaQTaQe7

?c]VcY]5 hc_ S b_bcQSV bca_[_S_T_ \YcVaQ\Q ]l ]_WV] YX_RaQXYcm ^V
c_\m[_ bY]S_\l5 Y]VojYV `VhQc^_V `aVUbcQS\V^YV5 ^_ Y \oRlV UadTYV ‑
hVaVX Yf [_Ul7 3 `aY]VaQf ^Q] dWV SbcaVhQ\Ybm bca_[Y5 _[Q^hYSQojYVbp
bY]S_\_] `VaVS_UQ bca_[Y5 cQ[YV [Q[ ’Q5<<?’3:9D ݷfYcalVݷ bY]S_\l ]_W^_
SbcQS\pcm ^V c_\m[_ S ^QhQ\_ Y\Y [_^Vg bca_[_S_T_ \YcVaQ\Q5 ^_ Y S `a_YX6
S_\m^_V ]Vbc_ bca_[Y5 ^Q`aY]Va5 ’?>5’3B’DG?’ ‑ XUVbm USQ b\_SQ aQXUV\V^l
bY]S_\_] cQRd\pgYY7 3__RjV S b_bcQSV bca_[_S_T_ \YcVaQ\Q ]_W^_ `a_YX6
S_\m^l] _RaQX_] hVaVU_SQcm `_b\VU_SQcV\m^_bcY bY]S_\_S5 XQ[\ohݷ^^lf S
Q`_bca_el5 Y bY]S_\l5 XQUQ^^lV Yf [_UQ]YD ^Q`aY]Va5

’69BCD’3:93B’C53?>4’3:93B3B’D89B4’3:93B3B3B’6?EBD8’

Vbcm SQ\YU^lZ bca_[_SlZ \YcVaQ\5 aVXd\mcQc SlUQhY [_c_a_T_ ^Q `VhQcm 1XQ
bhݷc SbcQS\V^^lf S ^VT_ cQRd\pgYZ Y `VaVS_U_S bca_[Y2 RdUVc SlT\pUVcm `aY6
]Va^_ cQ[C

69BCD
C53?>4

D89B4
6?EBD8

BY]S_\l b [_UQ]Y _c : U_ ;? ]_W^_ cQ[WV YX_RaQWQcm [Q[ gJ5 gK5 7775 gcD nc_
_`aQSUlSQVcbp cV]5 hc_ `aY SS_UV b [\QSYQcdal bY]S_\l b b__cSVcbcSdojY6
]Y [_UQ]Y5 [Q[ dWV d`_]Y^Q\_bm5 `_a_WUQocbp [_]RY^QgYp]Y LDB<6J5 LDB<6K
Y c7 U7 3 hQbc^_bcY5 \YcVaQ\ YX ^QiVT_ `aY]VaQ ]_W^_ XQ`YbQcm Y cQ[C

’69BCD’gSgR’C53?>4’gSgRgR’D89B4’gSgRgRgR’6?EBD8’

;7?7:97 CY` CDB9>7

3SVUݷ^^lZ S @Qb[Q\V b`VgYQ\m^_ U\p aQR_cl b_ bca_[Q]Y cY` CDB9>7 eQ[6
cYhVb[Y `aVUbcQS\pVc b_R_Z hQbc^lZ b\dhQZ ]QbbYSQ YX n\V]V^c_S cY`Q 381B5
^_ b\dhQZ U_S_\m^_ ^VcaYSYQ\m^lZ7 @aVWUV SbVT_ _c]VcY]5 hc_ `aY _`YbQ^YY
`VaV]V^^_Z cY`Q CDB9>7 ]_W^_ d[QXQcm5 Q ]_W^_ ^V d[QXlSQcm `aVUV\m^lZ
aQX]Va bca_[Y5 ^_ ݷRVb[_^Vh^_Zݷ bca_[Q _c nc_T_ ^V bcQ^VcC ]Q[bY]Q\m^Qp Vݷ
U\Y^Q _TaQ^YhV^Q ;>> bY]S_\Q]Y7 >Q`aY]VaC

F1B
C:C CDB9>7d:>fD
C;C CDB9>7D



<<; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

@VaV]V^^Qp C:5 _`YbQ^^Qp cQ[Y] _RaQX_]5 ]_WVc b_UVaWQcm bca_[d U\Y^_Z
U_ :> bY]S_\_S S[\ohYcV\m^_5 Q `VaV]V^^Qp C; ‑ bca_[d U\Y^_Z U_ ;>> bY]6
S_\_S7 D[QXlSQcm hYb\_ R_\miV ;>> ^V\mXp5 nc_ SlX_SVc _iYR[d5 Y nc_]d Vbcm
U_S_\m^_ `a_bc_V _Rkpb^V^YVC cY` CDB9>7 `aVU`_\QTQVc faQ^V^YV U\Y^l
bca_[Y S _cUV\m^_] RQZcV5 ^d Q RQZc5 [Q[ ]l `_]^Y]5 hYb\_ R_\miV ;>>
faQ^Ycm ^V ]_WVc7

@VaV]V^^Qp cY`Q CDB9>7 XQ^Y]QVc ^Q _UY^ RQZc R_\miV5 hV] `aVUV\m^Qp
U\Y^Q faQ^Y]_Z bca_[YC ^Q`aY]Va5 ^QiY `VaV]V^^lV C: Y C; RdUdc XQ^Y]Qcm
b__cSVcbcSV^^_ :? Y ;>? RQZc7 B `VaV]V^^_Z cY`Q CDB9>7 ]_W^_ aQR_cQcm
[Q[ b `a_bcl] ]QbbYS_] n\V]V^c_S cY`Q 381B5 `aY nc_] Y^UV[bQgYp n\V]V^6
c_S5 b_UVaWQjYf bY]S_\l bca_[Y5 ^QhY^QVcbp b VUY^Ygl 1U\p C: nc_ RdUdc
n\V]V^cl b C:d:f `_ C:d:>f5 U\p C; ‑ n\V]V^cl C;d:f `_ C;d;>>f25 ^_ ‑
^Vb[_\m[_ ^V_WYUQ^^_ ‑ S ncYf ]QbbYSQf _R^QadWYSQVcbp Vjݷ _UY^ n\V]V^c5
Y]VojYZ Y^UV[b 97 Nc_ Y Vbcm c_c bQ]lZ RQZc5 [_c_alZ Yb`_\mXdVcbp U\p
faQ^V^Yp U\Y^l bca_[YD `_b[_\m[d n\V]V^cl ]QbbYSQ _RpXQ^l Rlcm _U^_T_
cY`Q5 nc_c RQZc5 Vb\Y [ ^V]d _RaQcYcmbp5 Y]VVc c_c WV cY`5 hc_ Y _bcQ\m^lV
n\V]V^cl ‑ c_ Vbcm 381B7 ; `aY]Vad5 Vb\Y Sl`_\^Ycm `aYbSQYSQ^YV

C: CF ’12B1;1412B1’D

c_ SlaQWV^YV C:d:f RdUVc aQS^_ ’1’5 SlaQWV^YV C:d>f ‑ ’;’D `_b[_\m[d
S b\_SV ݷ12B1;1412B1ݷ :: Rd[S5 `_b\VU^Y] _b]lb\V^^l] n\V]V^c_] RdUVc
C:d::f5 _^ c_WV aQSV^ ’1’5 X^QhV^Yp n\V]V^c_S b R�_\miY]Y Y^UV[bQ]Y ^V
_`aVUV\V^l 1cQ] ]_WVc b_UVaWQcmbp Sbݷ hc_ dT_U^_5 Y _b_RV^^_ c_5 hc_ ^V
dT_U^_27 >Q[_^Vg5 S n\V]V^cV C:d9f RdUVc b_UVaWQcmbp U\Y^Q5 ^_ `_b[_\m[d
C:d9f ‑ nc_ SlaQWV^YV cY`Q 381B5 Rl\_ Rl ^V`aQSY\m^_ b[QXQcm5 hc_ _^_
RdUVc aQS^_ ::D ^Q bQ]_] UV\V _^_ RdUVc aQS^_ bY]S_\d b [_U_] ::5 [_c_6
alZ _R_X^QhQVcbp [Q[ 3:: Y\Y gT5 Q U\Y^d bca_[Y ]_W^_ `_\dhYcm5 SlhYb\YS
SlaQWV^YV ?B41C:d9f25 [_c_a_V Y UQbc Yb[_]_V ::7 3`a_hV]5 Vbcm R_\VV _R6
jV`aY^pclZ b`_b_R dX^Qcm U\Y^d bca_[YC S_b`_\mX_SQcmbp Sbca_V^^_Z ed^[6
gYVZ <5>7D85 [_c_aQp b`VgYQ\m^_ U\p nc_T_ `aVU^QX^QhV^Q7

3^V Sbp[_Z XQSYbY]_bcY _c `aVUV\m^_Z U\Y^l SbV `VaV]V^^lV Y SlaQWV6
^Yp cY`Q CDB9>7 S @Qb[Q\V b_S]VbcY]l `_ `aYbSQYSQ^Yo5 c_ Vbcm ]l ]_WV]
XQbcQSYcm [_]`Y\pc_a Sl`_\^Ycm [Q[ C; CF C:5 cQ[ Y C: CF C;5 `aYhݷ] S
nc_] Sc_a_] b\dhQV bca_[Q `aY `aYbSQYSQ^YY ]_WVc _[QXQcmbp _RaVXQ^QD S
bQ]_] UV\V5 S_X]_W^_bcY C; ^Vb[_\m[_ iYaV5 ^Y[c_ ^V ]ViQVc nc_Z `VaV6
]V^^_Z b_UVaWQcm bca_[d5 b[QWV]5 S >9 bY]S_\_S U\Y^_Z5 ^_ S C: R_\miV :>
bY]S_\_S XQT^Qcm ^V\mXp7

Hc_ _b_RV^^_ `aYpc^_5 `aY `aYbSQYSQ^YY bca_[5 [Q[ Y `aY `VaVUQhV Yf
`_ X^QhV^Yo S `_U`a_TaQ]]l5 Y `aY S_XSaQcV YX ed^[gYZ [_`YadVcbp c_\m6
[_ X^QhQjQp hQbcm `VaV]V^^_ZD ^Q`aY]Va5 Vb\Y S `VaV]V^^_Z5 _RkpS\V^^_Z
[Q[ CDB9>7 RVX d[QXQ^Yp `aVUV\m^_Z U\Y^l5 faQ^Ycbp bca_[Q YX caݷf bY]6
S_\_S5 c_ c_\m[_ ncY caY bY]S_\Q 1`\ob RQZc5 b_UVaWQjYZ U\Y^d2 Y RdUdc
[_`Ya_SQcmbp5 ^Vb]_cap ^Q c_5 hc_ `VaV]V^^Qp gV\Y[_] XQ^Y]QVc ;>? RQZc7
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6jݷ Y^cVaVb^VV5 hc_5 Vb\Y SQiQ `_U`a_TaQ]]Q `aY^Y]QVc F1B6`QaQ]Vca
cY`Q CDB9>75 c_ `_UQcm S [QhVbcSV nc_T_ `QaQ]VcaQ ]_W^_ \oRdo `VaV]V^^do
cY`Q CDB9>75 S c_] hYb\V cQ[do5 U\p [_c_a_Z `aY _`YbQ^YY _TaQ^YhV^Q U\Y6
^Q7 Nc_ Yb[\ohV^YV YX _RjVT_ `aQSY\Q 1_ c_WUVbcSV^^_] b_S`QUV^YY cY`Q
`VaV]V^^_Z b cY`_] F1B6`QaQ]VcaQ2 SlT\pUYc ^V[aQbYS_ Y ^VRVX_`Qb^_5 ^_
_[QXlSQVcbp _hV^m dU_R^l] ^Q `aQ[cY[V7

@VaV]V^^lV cY`Q CDB9>7 ]_W^_ ݷb[\QUlSQcmݷ b `_]_jmo bY]S_6
\Q 5ݷ4ݷ [_c_alZ U\p bca_[ _X^QhQVc b_VUY^V^YV Yf UadT b UadT_]7 >Q`aY]Va5
`a_TaQ]]Q
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^Q`VhQcQVc5 [Q[ ]_W^_ U_TQUQcmbp5 b\_S_ 7ݷ12B1;1412B1ݷ
Bca_[Y RlSQoc `dbcl]Y5 c_ Vbcm ^V b_UVaWQjY]Y ^Y _U^_T_ bY]S_\Q7

5\Y^Q cQ[_Z bca_[Y aQS^Q ^d\oD \YcVaQ\5 _R_X^QhQojYZ `dbcdo bca_[d5 Sl6
T\pUYc [Q[ ݷ’’ݷ 1USQ bY]S_\Q Q`_bca_eQ5 `_bcQS\V^^lV apU_]2D nc_c \YcVaQ\
^V b\VUdVc `dcQcm b ’ݷ 5ݷ’ [_c_alZ _R_X^QhQVc bY]S_\ `a_RV\Q 1Y\Y WV bca_6
[d5 b_bc_pjdo YX _U^_T_ bY]S_\Q ‑ `a_RV\Q27

3laQWV^Yp cY`Q 381B `aQ[cYhVb[Y S_ SbVf b\dhQpf ]_Tdc Rlcm ^VpS^_
`aV_RaQX_SQ^l [ cY`d CDB9>7 ‑ bca_[V5 b_UVaWQjVZ a_S^_ _UY^ bY]S_\7 Nc_
_b_RV^^_ dU_R^_ S b_hVcQ^YY b _`VaQgYVZ b\_WV^Yp7 CQ[5 `a_TaQ]]Q
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^Q`VhQcQVc 7ݷJKLMNOPQRSTUVWXYZ[\]^_`abcݷ
>Q bQ]_] UV\V OB55 Y1C31< `_UUVaWYSQVc gV\lZ apU cY`_S U\p aQR_cl b_ bca_[Q]Y5

`aYhݷ] ]^_TYV YX ncYf cY`_S ^V Y]Voc _TaQ^YhV^YZ5 `aYbdjYf cY`d CDB9>7 ‑ c_ Vbcm
]_Tdc5 ^Q`aY]Va5 faQ^Ycm S bVRV cV[bc b_SVaiV^^_ `a_YXS_\m^_Z U\Y^l5 aQR_cQcm b ]^_6
T_RQZc_Sl]Y [_UYa_S[Q]Y bY]S_\_S Y c7 `7 =l ^V RdUV] Yf aQbb]QcaYSQcm5 `_b[_\m[d
`aY _bS_V^YY ]QcVaYQ\Q b\VUdojYf hQbcVZ [^YTY Sbݷ nc_ SV\Y[_\V`YV ^V `_caVRdVcbpD
hYcQcV\m5 aViYSiYZ bUV\Qcm OB55 Y1C31< bS_Y] aQR_hY] Y^bcad]V^c_] 1S `a_cYS_`_6
\_W^_bcm dhVR^_]d `_b_RYo25 ]_WVc _bS_Ycm ncY S_X]_W^_bcY bQ]_bc_pcV\m^_7
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\lZ cY`5 Q SQaYQ^cl _R_X^QhV^l hYb\Q]Y :5 ;5 < Y cQ[ UQ\VV5 Y^_TUQ S`\_cm U_
U_bcQc_h^_ R_\miYf hYbV\ 1QSc_ad ncYf bca_[ U_S_UY\_bm SYUVcm `_U_R^lV
[_^bcad[gYY ^Q <9 Y R_\miV SQaYQ^c_S27 CQ[ S_c5 XQ cQ[_V `a_TaQ]]Y6
a_SQ^YV dS_\m^poc b aQR_cl5 Y `aQSY\m^_ UV\Qoc7 3 bQ]_] UV\V5 [Q[
`aY[QWVcV nc_ hYcQcmH 3_c hc_ cQ[_V5 [ `aY]Vad5 <5 c_ Vbcm hc_ _^_ S UQ^^_]
b\dhQV _R_X^QhQVcH >QZcY _cSVc ^Q cQ[_Z S_`a_b ]_W^_5 `VaV\_`QcYS `a_6
TaQ]]d SU_\m Y `_`Va5]ݷ Slpb^YS5 _c[dUQ RVaݷcbp X^QhV^YV nc_Z `VaV]V^^_Z
>F5 S [Q[Yf b\dhQpf _^Q `aY^Y]QVc _U^Y X^QhV^Yp5 S [Q[Yf UadTYVD d hYcQcV\p
`a_TaQ]]l dZUݷc ^Q nc_ `a_aSQ SaV]V^Y7 >_ nc_ Vjݷ ^V bQ]_V bcaQi^_V7 @V6
aV`dcQcm ]VWUd b_R_Z X^QhV^Yp cQ[_T_ a_UQ ]_WVc Y bQ] QSc_a `a_TaQ]]l5
SVa^dS `_ _iYR[V YX [Q[_Z6^YRdUm ed^[gYY5 b[QWV]5 hYb\_ @ S]Vbc_ hYb6
\Q >7 3 gV\_] `a_TaQ]]Q5 S^dcaV^^pp \_TY[Q [_c_a_Z _b^_SQ^Q ^Q VaQf[_^ݷ
SQaYQ^c_S5ݷ ^Q dUYS\V^YV Rlbca_ Y \Yf_ cRYSQVcbp_ݷ _c ad[7ݷ

@aQSY\m^_ S cQ[_] b\dhQV RdUVc `aY]V^pcm U\p _R_X^QhV^Yp aQX^lf S_X6
]_W^lf SQaYQ^c_S ^V ^_]VaQ ncYf SQaYQ^c_S5 [_c_alV ^Y[_]d ^YhVT_ ^V T_6
S_apc5 Q X^QhV^Yp b`VgYQ\m^_ SSVUݷ^^_T_ U\p nc_Z gV\Y `VaVhYb\Y]_T_ cY`Q
1b]7 25;7?7;ݷ `aY nc_] SlRaQS _b]lb\V^^lV YUV^cYeY[Qc_al7

>V_Rf_UY]_ _c]VcYcm S\Yp^YV _`VaQc_aQ SlR_aQ ^Q aQX]Va `_U`a_TaQ]]7
;Q[ dWV T_S_aY\_bm5 YUVQ\m^Qp `_U`a_TaQ]]Q Y]VVc U\Y^d ^V R_\VV ;> bca_[D



;7A7 @_\^_n[aQ^^lV `a_TaQ]]l <<B

Vb\Y S SQiVZ `_U`a_TaQ]]V SbcaVcY\bp _`VaQc_a SlR_aQ5 S R_\miY^bcSV b\d6
hQVS Sl S nc_ _TaQ^YhV^YV ^V d\_WYcVbm7 3 `aY^gY`V5 nc_ [Q[ aQX c_c b\dhQZ5
[_TUQ S`_\^V U_`dbcY]_ hdcm `aVSlbYcm d[QXQ^^lZ aQX]Va5 ^_ ^V^Q]^_T_7
?`VaQc_al SlR_aQ5 S\_WV^^lV UadT S UadTQ5 `aQ[cYhVb[Y SbVTUQ
^VU_`dbcY]l7 6b\Y S SQiV] _`VaQc_aV SlR_aQ aVQ\YXQgYp SbVf Y\Y ^V[_6
c_alf Q\mcVa^QcYS _[QXQ\Qbm ^Qbc_\m[_ b\_W^_Z5 b\VUdVc SlUV\Ycm [QWUdo
Q\mcVa^QcYSd S _cUV\m^do `_U`a_TaQ]]d5 Q bQ] _`VaQc_a SlR_aQ c_TUQ RdUVc
b_bc_pcm YX Yf SlX_S_S7

;7A7 @_\^_n[aQ^^lV `a_TaQ]]l

3 nc_Z T\QSV ]l bUV\QV] pS^lZ iQT S bc_a_^d _c _b^_S^_T_ `dcY _Rd6
hV^Yp7 =QcVaYQ\5 [_c_alZ RdUVc aQbb[QXQ^ XUVbm5 b_SVaiV^^_ ^V ^dWV^ U\p
`_bcYWV^Yp `_b\VUdojYf T\QS Y `aY]Va_S YX ^Yf Y ^Y[Q[ ^V RdUVc Yb`_\mX_6
SQcmbp S UQ\m^VZiV] cV[bcV ^V c_\m[_ nc_Z hQbcY5 `_bSpjݷ^^_Z @Qb[Q\o5 ^_
Y SbVZ [^YTY7 CV] ^V ]V^VV ]l S_XUVaWY]bp _c caQUYgY_^^_Z aV[_]V^UQgYY
a_`dbcYcm`ݷ ncd T\QSd5 Vb\Y7777ݷ

>Q`_]^Y] c_5 _ hݷ] dWV T_S_aY\Y S `aVUYb\_SYpf7 @VaSlZ ‑ Y bQ]lZ5
`_WQ\dZ5 SQW^lZ ‑ iQT S bcQ^_S\V^YY `a_TaQ]]YbcQ UV\QVcbp c_TUQ5 [_TUQ
RdUdjYZ `a_TaQ]]Ybc `VaVf_UYc _c ncoU_S YX XQUQh^Y[Q [ aViV^Yo XQUQh5
`_bcQS\V^^lf bQ]_bc_pcV\m^_5 Y ^V `_c_]d5 hc_ cQ[ ^QU_5 Q `_c_]d5 hc_ cQ[
Y^cVaVb^VV7 HV] iYaV b`V[ca `a_bclf S_X]_W^_bcVZ5 U_bcd`^lf ^QhY^Qo6
jV]d5 cV] R_\miV iQ^bl5 hc_ _^ `aYUd]QVc U\p bVRp hc_6c_ cQ[_V5 hc_ V]d
f_cV\_bm Rl ^Q`YbQcm Y hc_ _^ `aY nc_] ^Q`YbQcm ]_WVc7

; b_WQ\V^Yo5 U_ TaQeYhVb[Yf Y^cVaeVZb_S ‑ S_ Sbp[_] b\dhQV5 Vb\Y `_U6
f_UYcm [ ^Y] SbVamݷX Y RVX aYb[Q caQS]Ya_SQcm b_RbcSV^^lZ ]_XT ‑ ^Q] `_[Q
Vjݷ UQ\V[_D ^_ Y _TaQ^YhYSQcmbp caQUYgY_^^l]Y [_^b_\m^l]Y `aY\_WV^Y6
p]Y ^Qb ^Y[c_ ^V XQbcQS\pVc7 B `_]_jmo ^QR_aQ U_S_\m^_ ^VfYcalf baVUbcS
]l [ [_^gd nc_Z T\QSl ^QdhY]bp `YbQcm `a_TaQ]]l5 aQR_cQojYV S _[^V n]d6
\pc_aQ cVa]Y^Q\Q5 ^_ `aY nc_] Yb`_\mXdojYV VT_ S_X]_W^_bcY `_\^_bcmo5
^V _TaQ^YhYSQpbm ݷQ^_^YhVb[Y]]ݷ `_c_[_Sl] SS_U_] 1bca_h[Q XQ bca_h[_Z2
Y cQ[Y] WV SlS_U_]7

3_X]_W^_bcY `_\^_n[aQ^^lf Q\eQSYc^_6gYea_Slf `_\mX_SQcV\mb[Yf Y^6
cVaeVZb_S UQ\V[_ ^V cQ[ b[a_]^l5 [Q[ ]_WVc `_[QXQcmbp ^Q `VaSlZ SXT\pUD
`_]Y]_ X^Q[_]lf ^Q] aVUQ[c_a_S cV[bc_S5 aQR_cQojYf S cVa]Y^Q\V5 ]_W^_
_c]VcYcm5 ^Q`aY]Va5 `_hc_SlZ [\YV^c =EDD5 [\YV^c `a_c_[_\Q aVYY 1YX6
SVbc^_T_ cQ[WV [Q[ S1225B2 =31225B Y ]^_TYV UadTYV `a_TaQ]]lD ^_ UVZbcSY6
cV\m^_ QUV[SQc^_V `aVUbcQS\V^YV _R _c[alSQojYfbp S_X]_W^_bcpf UQݷc YTaQ
W5DQ13;5 S [_c_ado ^V[_c_alV \oUY YTaQoc UVbpcY\VcYp]Y 1Rd[SQ\m^_ cQ[D
YXSVbc^l b\dhQY `_\^_T_ `a_f_WUV^Yp nc_Z YTal S cVhV^YV :> \Vc2 Y [_c_aQp
`_bca_V^Q Y]V^^_ [Q[ `_\^_n[aQ^^_V Q\eQSYc^_6gYea_S_V `aY\_WV^YV7

D]V^YV aQR_cQcm b cVa]Y^Q\_] Q^ݷ Sbo [Qcdi[dݷ UVZbcSYcV\m^_ `_XS_6
\pVc b_XUQSQcm UY^Q]YhVb[YV YTa_SlV `a_TaQ]]l5 `dbcm Y ^V TaQeYhVb[YV5



<=9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

^_ _c nc_T_ ^Yhdcm ^V ]V^VV Y^cVaVb^lVD Y5 aQXd]VVcbp5 ncY] UV\_ ^V _TaQ^Y6
hYSQVcbp7

CV`Vam ]l ]_WV] b[QXQcm5 `aY [Q[Yf db\_SYpf ncd T\QSd ]_W^_ `a_`d6
bcYcm7 3l ]_WVcV `VaVZcY baQXd [ b\VUdojVZ T\QSV5 Vb\Y Sl dWV `aYUd]Q\Y
U\p bVRp Y^cVaVb^do XQUQhd5 `aYbcd`Y\Y [ Vݷ aViV^Yo Y `_\^_n[aQ^^Qp aQR_6
cQ U\p nc_T_ SQ] ^V ^dW^Q7 3 nc_] b\dhQV5 `a_`dbcYS T\QSd _ `_\^_n[aQ^^lf
`a_TaQ]]Qf5 Sl `a_bc_ bn[_^_]YcV SaV]pD S_ SbVf _bcQ\m^lf b\dhQpf `_`a_6
RdZcV Vݷ `a_hYcQcm Y _bS_Ycm `aVU\QTQV]lV XUVbm baVUbcSQ7 3`_\^V S_X]_W^_5
_^Y SQ] `_^aQSpcbp7

;7A7:7 >V]^_T_ cV_aYY

1\eQSYc^_6gYea_SlV cVa]Y^Q\l5 ^QhY^Qp b bQ]lf bcQalf ]_UV\VZ5
Y]VSiYf n[aQ^ S]Vbc_ caQUYgY_^^_T_ `aY^cVaQ5 `_UUVaWYSQ\Y cQ[ ^QXl6
SQV]lV 5C31@56`_b\VU_SQcV\m^_bcY U\p d`aQS\V^Yp SlS_U_] ^Q n[aQ^D
[QWUQp cQ[Qp `_b\VU_SQcV\m^_bcm `aVUbcQS\pVc b_R_Z ^QR_a [_U_Slf RQZc_S5
^QhY^QojYfbp b `bVSU_bY]S_\Q b [_U_] ;@ 1NC31@5D _cboUQ ^QXSQ^YV27 @_\d6
hYS cQ[do `_b\VU_SQcV\m^_bcm5 cVa]Y^Q\ ]_T5 ^Q`aY]Va5 `VaV]VbcYcm [dab_a
S XQ[_UYa_SQ^^do S `_b\VU_SQcV\m^_bcY `_XYgYo5 b]V^Ycm gSVc SlS_UY]_T_
cV[bcQ5 `a_YXSVbcY b[a_\\Y^T SSVaf Y\Y S^YX Y c7 `7

5\p ^Q`YbQ^Yp `_\^_n[aQ^^lf `a_TaQ]] nc_T_ ^VU_bcQc_h^_5 `_b[_\m[d
UaQZSVa cVa]Y^Q\Q `_ d]_\hQ^Yo aQR_cQVc b [\QSYQcda_Z S cQ[ ^QXlSQV]_]
[Q^_^YhVb[_] aVWY]V5 S [_c_a_]5 S_6`VaSlf5 Q[cYS^Qp `a_TaQ]]Q `_\dhQ6
Vc `_\mX_SQcV\mb[YZ SS_U bca_[Q XQ bca_[_Z5 c_ Vbcm neeV[c _c ^QWQcYp
[Q[_Z6^YRdUm [\QSYiY `a_pSYcbp ^V aQ^VV5 hV] `_\mX_SQcV\m ^QW]ݷc N>D5B5
Y5 S_6Sc_alf5 ^V[_c_alV [_]RY^QgYY [\QSYi5 cQ[YV [Q[ LDB<6L5 LDB<6M Y
`a_hVV5 Y]Voc b`VgYQ\m^lZ b]lb\5 cQ[ hc_ `a_TaQ]]Q ^V ]_WVc Yf a_hY6`ݷ
cQcmݷ [Q[ _Rlh^do Y^e_a]QgYo Y `_\dhQVc c_\m[_ dWV T_c_SlZ neeV[c ‑
U\p LDB<6L nc_ bYT^Q\ \RPRW]5 U\p R_\miY^bcSQ `a_TaQ]] eQcQ\m^lZ5 U\p
LDB<6M nc_ Y]YcQgYp bYcdQgYY Vg^_]ݷ eQZ\Qݷ Y c7 U7 ; bhQbcmo5 SbV ncY _b_6
RV^^_bcY `_SVUV^Yp UaQZSVaQ cVa]Y^Q\Q ]_Tdc Rlcm `VaV`a_TaQ]]Ya_SQ^l5
hc_ `_\^_n[aQ^^lV `a_TaQ]]l Y UV\Qoc7

6b\Y b `VaV`a_TaQ]]Ya_SQ^YV] UaQZSVaQ cVa]Y^Q\Q Sbݷ R_\VV6]V^VV
pb^_ 1U_bcQc_h^_ `a_hYcQcm b`aQS_h^do Y^e_a]QgYo `_ b\_Sd D5B=9?C25
c_ b 5C31@56`_b\VU_SQcV\m^_bcp]Y Sbݷ _[QXlSQVcbp b\_W^VV7 5V\_ S c_]5
hc_ cVa]Y^Q\l [_TUQ6c_ Sl`db[Q\Ybm SVbm]Q aQX^__RaQX^lV5 Y ^QR_al
5C31@56`_b\VU_SQcV\m^_bcVZ U\p ^Yf ^Vb[_\m[_ aQX\YhQ\YbmD b_SaV]V^^lV
`a_TaQ]]l5 n]d\YadojYV cVa]Y^Q\5 cQ[YV [Q[ HD5B=5 ;?>C?<5 Y `a_hYV5
c_WV _c\YhQocbp UadT _c UadTQ `_ bS_Y] S_X]_W^_bcp]7 3bV ncY b\_W^_6
bcY R_\VV6]V^VV `_[alSQocbp RYR\Y_cV[Q]Y5 `aVU_bcQS\pojY]Y ^V[YZ ^Q6
R_a ed^[gYZ U\p d`aQS\V^Yp n[aQ^_] cVa]Y^Q\Q Y TV^VaYadojY]Y aQX^lV
5C31@56`_b\VU_SQcV\m^_bcY S XQSYbY]_bcY _c cY`Q Yb`_\mXdV]_T_ cVa]Y^Q\Q7
@aY `a_TaQ]]Ya_SQ^YY ^Q pXl[V BY U\p ncYf gV\VZ _Rlh^_ Yb`_\mXdVcbp
RYR\Y_cV[Q >3EBC5C5 bQ]Q `_ bVRV U_S_\m^_ b\_W^Qp7



;7A7 @_\^_n[aQ^^lV `a_TaQ]]l <=:

3 SVabYpf @Qb[Q\p eYa]l 2_a\Q^U5 `_`d\pa^lf S n`_fd V\6MX\5 Rl\
`aVUdb]_caV^ b`VgYQ\m^lZ RYR\Y_cVh^lZ ]_Ud\m 3BD<=5 [_c_alZ `_XS_\p\
b_XUQSQcm `_\^_n[aQ^^lV cV[bc_SlV `a_TaQ]]l U\p V\6MX\7 ;_^Vh^_5 nc_
^V Y]V\_ ^YhVT_ _RjVT_ b cVa]Y^Q\Q]Y S ^>9H5 d`aQS\V^YV n[aQ^_] `a_YXS_6
UY\_bm c_ hVaVX Y^cVaeVZb KRX\5 c_ S__RjV `dcݷ] `ap]_T_ U_bcd`Q [ SYUV_6
`Q]pcY7 BVZhQb Sbݷ nc_ `aVUbcQS\pVc Y^cVaVb aQXSV hc_ QafV_\_TYhVb[YZ ‑
XQ Yb[\ohV^YV] c_T_5 hc_ b_XUQcV\Y OB55 Y1C31< `_bcQSY\Y bVRV S [QhVbcSV
_U^_Z YX gV\VZ U_RYcmbp `_\^_Z b_S]VbcY]_bcY b ]EB2? Y1C31<’V]5 S[\ohQp
Y ]_Ud\m 3BDD S aVXd\mcQcV cQ SVabYp OB55 Y1C31<5 [_c_ado ]l b SQ]Y Yb6
`_\mXdV] S E>9H6bYbcV]Qf5 b_UVaWYc bS_o b_RbcSV^^do aVQ\YXQgYo ]_Ud\p
3BD7 NcQ aVQ\YXQgYp `_UUVaWYSQVc SbV cV ed^[gYY5 [_c_alV `aYbdcbcS_SQ\Y
S V\6MX\’_Sb[_] ]EB2? Y1C31<’V5 ^_ aVQ\YXdVc Yf5 VbcVbcSV^^_5 baVUbcSQ]Y
5C31@56`_b\VU_SQcV\m^_bcVZ Y `VaV`a_TaQ]]Ya_SQ^Yp UaQZSVaQ cVa]Y^Q\Q7

>QU_ _c]VcYcm5 hc_ Y^cVaeVZb ]_Ud\p 3BD ^Q]^_T_ `a_jV5 hV] d c_Z WV
RYR\Y_cV[Y >3EBC5C5 Y T_aQXU_ \dhiV `_Uf_UYc U\p ^QhY^QojYf7 9]V^^_
ncY] ]_Ud\V] ]l Y S_b`_\mXdV]bp7

5\p c_T_5 hc_Rl S_X]_W^_bcY ]_Ud\p bcQ\Y U_bcd`^l S `a_TaQ]]V5 ^V_R6
f_UY]_ b__RjYcm [_]`Y\pc_ad5 hc_ ]l b_RYaQV]bp VT_ Yb`_\mX_SQcm7 ?Rlh^_
nc_ UV\QVcbp baQXd `_b\V XQT_\_S[Q `a_TaQ]]l5 `VaVU SbV]Y _bcQ\m^l]Y bV[6
gYp]Y5 S c_] hYb\V aQ^miV bV[gYY [_^bcQ^c 1f_cp ^V _RpXQcV\m^_25 ^Q`aY]VaC

@B?7B1= D5DB9CD
EC5C 3BDD

@aVWUV hV] ]l ^Qh^ݷ] _RbdWUV^YV S_X]_W^_bcVZ ]_Ud\p5 bc_Yc bUV\Qcm
_U^_ `aVU_bcVaVWV^YV7 ;Q[ c_\m[_ `a_TaQ]]Q5 ^Q`YbQ^^Qp b Yb`_\mX_SQ^Y6
V] ]_Ud\p 3BD5 RdUVc XQ`djV^Q5 _^Q cdc WV `VaV`a_TaQ]]YadVc cVa]Y^Q\
`_U bS_Y ^dWUlD [a_]V `a_hVT_5 nc_ _X^QhQVc5 hc_ b`QbYcV\m^Qp [_]RY^QgYp
LDB<6L `VaVbcQ^Vc aQR_cQcm5 cQ[ hc_ Vb\Y SQiQ `a_TaQ]]Q ݷXQSYb^Vcݷ Y\Y
Sl `a_bc_ XQRdUVcV `aVUdb]_caVcm [_aaV[c^lZ b`_b_R _Rkpb^Ycm VZ5 hc_ `_6
aQ XQSVaiQcmbp5 c_ `aYUݷcbp Sb`_]Y^Qcm5 [Q[ dRYSQcm `a_gVbbl YX b_bVU^VT_
_[_i[Q cVa]Y^Q\Q7 3_X]_W^_5 bc_Yc `VaVhYcQcm 7B7;7:ݷ

DhcYcV5 hc_ U\p `a_TaQ]]5 ^Q`YbQ^^lf b Yb`_\mX_SQ^YV] ]_Ud\p 3BD5
`VaV^Q`aQS\V^Yp SS_UQ6SlS_UQ ^Q`a_hm \YiV^l b]lb\QD Sbݷ nc_ `a_bc_ ^V
RdUVc aQR_cQcm7

;7A7;7 3lS_U S `a_YXS_\m^lV `_XYgYY n[aQ^Q

>Qh^ݷ] b c_T_5 hc_ _hYbcY] n[aQ^5 hc_Rl cV[bc5 _bcQSiYZbp _c `aVUlUd6
jYf [_]Q^U5 ^V ]ViQ\ ^QiVZ `_\^_n[aQ^^_Z `a_TaQ]]V7 Nc_ UV\QVcbp `a_gV6
Uda_Z 3<BC3B5 ^QXSQ^YV [_c_a_Z _RaQX_SQ^_ _c b\_S 3<51B C3B55>7 ;dab_a `aY
nc_] _[QWVcbp S SVaf^V] \VS_] dT\d n[aQ^QD Y]V^^_ S nc_] ]VbcV `_pSYcbp

<=?c b\_S L1D8?45 [1I ]E255 c_ Vbcm [Qc_U^_6\dhVSQp cadR[Q5 _^Q WV 7ݷ`_]Y^Vb]ݷ 7YU6
[_[aYbcQ\\YhVb[Yf ݷb[Yf_\`ݷ ]_^Yc_a_S5 S ^QiV SaV]p dWV `_\^_bcmo SlcVb^YSiYf [Y6
^Vb[_`^lV5 S cV SaV]V^Q Vjݷ ^V bdjVbcS_SQ\_7



<=; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

cV[bc5 Vb\Y bVZhQb VT_ SlSVbcY b `_]_jmo _Rl[^_SV^^_T_ GB9D5 Y\Y GB9D5<>7
>_ ]l nc_T_ UV\Qcm ^V RdUV]D T_aQXU_ Y^cVaVb^VV bQ]Y] d[QXQcm c_ ]Vbc_
^Q n[aQ^V5 [dUQ U_\W^_ Rlcm SlSVUV^_ b__RjV^YV7

CV[bc5 [Q[ YXSVbc^_5 `_pS\pVcbp cQ]5 TUV bc_Yc [dab_a7 @VaV]VbcYcm [da6
b_a S `a_YXS_\m^do `_XYgYo n[aQ^Q `_XS_\pVc `a_gVUdaQ P?D?ab5 `aY^Y]Q6
ojQp USQ gV\_hYb\V^^lf `QaQ]VcaQC [__aUY^Qcd `_ T_aYX_^cQ\Y Y [__aUY^Q6
cd `_ SVacY[Q\Y7 >QhQ\_] [__aUY^Qc bhYcQVcbp SVaf^YZ \VSlZ dT_\5 `aYhݷ]
VT_ [__aUY^Qcl 1:5 :25 Q ^V 195 925 [Q[ ]_W^_ Rl\_ Rl _WYUQcm7 DX^Qcm
iYaY^d Y Slb_cd n[aQ^Q ]_W^_5 _RaQcYSiYbm [ T\_RQ\m^l] `VaV]V^^l]
\3B55>`94D8 Y \B55>Q5978D7 NcY `VaV]V^^lV c_WV SS_Upcbp ]_Ud\V] 3BDD
`aY bcQacV `a_TaQ]]l ]_Ud\m XQ`YblSQVc S ^Yf Q[cdQ\m^_V [_\YhVbcS_ U_6
bcd`^lf ^Q] X^Q[_]Vbc S bca_[V Y bQ]Yf bca_[7

9]Vp S bS_ݷ] aQb`_apWV^YY P?D?ab5 ]l dWV ]_WV] bUV\Qcm [_V6hc_ Y^cV6
aVb^_V7 >Q`YiV] `a_TaQ]]d5 [_c_aQp `_[QXlSQVc ^Qid caQUYgY_^^do eaQXd
Q5<<?5ݷ G?B<415ݷ ^_ UV\QVc nc_ ^V S aQ][Qf ^QiVT_ UYQ\_TQ b [_]Q^U^l]
Y^cVa`aVcQc_a_]5 [Q[ aQ^miV5 Q S gV^caV n[aQ^Q5 _hYjV^^_T_ _c SbVT_ `_6
bc_a_^^VT_ cV[bcQ7 3lUQS ^QU`Ybm5 dRVaݷ] [dab_a _RaQc^_ S \VSlZ SVaf^YZ
dT_\5 hc_Rl _^ ^V `_acY\ [QacY^d5 `_U_WUݷ] `pcm bV[d^U 1nc_ ]_W^_ bUV6
\Qcm b `_]_jmo `a_gVUdal 45<1I5 QaTd]V^c_] [_c_a_Z b\dWYc gV\_V hYb\_5
SlaQWV^^_V S clbph^lf U_\pf bV[d^UlD _^Q c_WV `aVU_bcQS\pVcbp ]_Ud\V]
3BD25 b^_SQ _hYbcY] n[aQ^ Y XQSVaiY] aQR_cd7 5\YcV\m^_bcm XQUVaW[Y5 Q
cQ[WV cV[bc SlUQSQV]_T_ b__RjV^Yp ]l Sl^VbV] S ^QhQ\_ `a_TaQ]]l S SYUV
Y]V^_SQ^^lf [_^bcQ^c7

?bcQ\_bm SlhYb\Ycm [__aUY^Qcl U\p `VhQcY b__RjV^Yp7 ;__aUY^Qcd
`_ SVacY[Q\Y ]l `_\dhY] `a_bc_ [Q[ `_\_SY^d Slb_cl n[aQ^Q 1X^QhV^YV
\3B55>Q5978D5 `_UV\V^^_V `_`_\Q]2D hc_ [QbQVcbp [__aUY^Qcl `_ T_aYX_^cQ6
\Y5 c_ YX iYaY^l n[aQ^Q 1X^QhV^Yp \3B55>`94D82 ]l SlhcV] U\Y^d ^QiVT_
b__RjV^Yp5 Q _bcQSiVVbp `a_bcaQ^bcS_5 _`pcm WV5 `_UV\Y] `_`_\Q]7 @aY cQ6
[_] `_Uf_UV aQX\YhYV ]VWUd SVaf^Y] Y ^YW^Y] `_\V]5 [Q[ Y ]VWUd `aQSl]
Y \VSl]5 ^V RdUVc `aVSliQcm VUY^YglD \dhiVT_ ^Q] Sbݷ aQS^_ ^V U_bcYhm5
SVUm SlS_U S Q\eQSYc^_6gYea_S_] aVWY]V S_X]_WV^ c_\m[_ S b__cSVcbcSYY
b Y]VojY]Ybp X^Q[_]VbcQ]Y5 bUSY^dcm cV[bc ^Q `_\_SY^d X^Q[_]VbcQ ^V `_6
\dhYcbp ^Y T_aYX_^cQ\m^_5 ^Y SVacY[Q\m^_7 ;bcQcY5 ^V b\VUdVc XQRlSQcm5 hc_
UV\V^YV ^Q] c_WV `_caVRdVcbp gV\_hYb\V^^_V5 b `_]_jmo _`VaQgYY 49F7
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?c]VcY]5 hc_ cV[djYV [__aUY^Qcl [dab_aQ ]_W^_ dX^Qcm b `_]_jmo ed^[gYZ `85B5a
Y `85B5bD `QaQ]Vca_S ncY ed^[gYY ^V `aY^Y]Qoc7 6b\Y ]l b `_]_jmo P?D?ab `_`l6
cQV]bp `VaV]VbcYcm [dab_a S bdjVbcSdojdo `_XYgYo5 c_ Y]V^^_ S nc_Z `_XYgYY _^ Y
_[QWVcbp5 c_TUQ [Q[ Vb\Y ]l `_`a_RdV] VT_ `VaV]VbcYcm S `_XYgYo5 [_c_a_Z ^Q ^QiV]
n[aQ^V ^Vc5 `_\dhYSiYVbp cV[djYV [__aUY^Qcl RdUdc [Q[YV dT_U^_5 ^_ ^V cV5 [_c_alf
]l _WYUQ\Y7 ;a_]V P?D?ab cV[djdo `_XYgYo [dab_aQ5 VbcVbcSV^^_5 ]V^poc _`VaQgYY
SlS_UQ 1_Rlh^_ b_S]Vbc^_ b ]_Ud\V] 3BD Yb`_\mXdVcbp _`VaQc_a GB9D527

; b_WQ\V^Yo5 d _`YbQ^^lf baVUbcS Vbcm _hV^m bVamݷX^_V _TaQ^YhV^YVC Vb\Y `_\m6
X_SQcV\m YX]V^Yc aQX]Val _[^Q5 S [_c_a_] aQR_cQVc `a_TaQ]]Q5 c_ _^Q _R nc_] ^V
dX^QVcD X^QhV^Yp \3B55>`94D8 Y \3B55>Q5978D _bcQ^dcbp cV]Y5 [Q[Y]Y Yf dbcQ^_SY\
]_Ud\m 3BD `aY bcQacV7 9bc_h^Y[ nc_T_ _TaQ^YhV^Yp S`_\^V _hVSYUV^C S cV SaV]V^Q5
[_TUQ `aYUd]lSQ\Y ]_Ud\m 3BD5 n[aQ^ ^V ]_T YX]V^Ycm aQX]Va7

;7A7<7 5Y^Q]YhVb[YZ SS_U

5\p _aTQ^YXQgYY SS_UQ b [\QSYQcdal `_ _U^_Z [\QSYiV5 Q cQ[WV U\p _R6
aQR_c[Y Sbp[Yf ݷfYcalfݷ [\QSYi Sa_UV 5ݷ]bcaV\_hVݷ O: ‑ O:; Y `a_hVT_ S
cQ[_] UdfV ]_Ud\m 3BD `aVUdb]QcaYSQVc USV ed^[gYYC T5IYB5CC54 Y [514T5I7
?RV ed^[gYY ^V `aY^Y]Qoc `QaQ]Vca_S7 Ed^[gYp T5IYB5CC54 dbca_V^Q U_6
S_\m^_ `a_bc_C _^Q S_XSaQjQVc \_TYhVb[_V X^QhV^YV DBE55 Vb\Y `_\mX_SQcV\m
db`V\ ^QWQcm [Q[do6^YRdUm [\QSYid5 [_U [_c_a_Z Sl `_[Q ^V `a_hYcQ\Y5 Y
61<C5 ‑ Vb\Y `_\mX_SQcV\m ^YhVT_ ^V ^QWY]Q\7

B ed^[gYVZ [514T5I bYcdQgYp ^Vb[_\m[_ b\_W^VV7 ?^Q `_XS_\pVc `_\d6
hYcm [_U _hVaVU^_Z ^QWQc_Z [\QSYiYD Vb\Y Sl SlXSQ\Y [514T5I aQ^miV5
hV] `_\mX_SQcV\m hc_6c_ ^QWQ\5 ed^[gYp XQR\_[YadVcbp<> U_ cVf `_a5 `_[Q
`_\mX_SQcV\m ^V b_YXS_\Yc hc_6^YRdUm ^QWQcmD Vb\Y WV [\QSYiQ dWV Rl\Q
^QWQcQ5 ed^[gYp SVa^ݷc d`aQS\V^YV ^V]VU\V^^_7 B\VUdVc `_UhVa[^dcm5 hc_
SlX_S [514T5I5 S_XSaQjQp _hVaVU^_Z [_U5 YXl]QVc VT_ YX Sf_UpjVT_ RdeVaQ5
c_ Vbcm ncQ ed^[gYp Y]VVc `_R_h^lZ neeV[c 7

CY` S_XSaQjQV]_T_ X^QhV^Yp ed^[gYY [514T5I ‑ _Rl[^_SV^^lZ 381B5
`aYhݷ] Vb\Y `_\mX_SQcV\m ^QW]ݷc [Q[do6^YRdUm [\QSYid b Rd[S_Z5 gYea_Z
Y\Y X^Q[_] `aV`Y^Q^Yp5 c_ a_S^_ nc_c bY]S_\ Y RdUVc S_XSaQj7^ݷ @aY]Va^_
cQ[ WV _Rbc_pc UV\Q b `a_RV\_] 1’ ’25 cQRd\pgYVZ 13B25 [\QSYiVZ N>D5B 13:<D
_RaQcYcV S^Y]Q^YV5 hc_ ^V 3:95 f_cp S [Q[_Z6^YRdUm UadT_Z SVabYY ]_WVc

<>>QhY^QojYV S cQ[_] b\dhQV hQbc_ T_S_apc 5ݷXQSYb^Vcݷ ^_ nc_ ^V`aQSY\m^_C [_TUQ
hc_6c_ 5ݷXQSYbQVcݷ SlSVbcY VT_ YX nc_T_ b_bc_p^Yp ]_W^_ c_\m[_ haVXSlhQZ^l]Y ]VaQ]Y
Sa_UV d^Yhc_WV^Yp `a_gVbbQ5 c_TUQ [Q[ `a_bc_V _WYUQ^YV b_RlcYp ‑ S UQ^^_] b\dhQV
^QWQcYp ^Q [\QSYid ‑ `aV[aQjQVcbp5 [Q[ c_\m[_ nc_ b_RlcYV ^QbcQ^Vc5 Y ^QXlSQVcbp ^V
XQSYbQ^YV]5 Q R\_[Ya_S[_Z7
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`_\dhYcmbp Y 3:925 K13;C@135 13A25 NC3 13;@27 ;_]RY^QgYY LDB<6J5 LBD<6K5
LDB<6L5 7775 LDB<6c UQoc [_Ul :5 ;5 <5 7775 ;?5 [_]RY^QgYY LDB<6d5 LDB<6e Y
LDB<6f `_XS_\poc `_\dhYcm b\VUdojYV XQ ^Y]Y ;@5 ;A Y ;B7

B _bcQ\m^l]Y b\dWVR^l]Y [\QSYiQ]Y5 cQ[Y]Y [Q[ 5ݷbcaV\_h[Yݷ R>C5BD5
M5<5D55 Y7^@5 Y7M?G>5 O:‑O:;5 ed^[gYp [514T5I `_bcd`QVc b_SbV] fYca_7
3_ SaV]V^Q V\6MX\ b_XUQcV\Y ]_Ud\p 3BD `aY^p\Y U_S_\m^_ ^V_hVSYU^_V
Y ^V S`_\^V [aQbYS_V aViV^YVC Yb`_\mX_SQ\Y cQ[ ^QXlSQV]lV aQbiYaV^^lVݷ
[_Ul7ݷ >Q `aQ[cY[V nc_ SlT\pUYc cQ[C `_\mX_SQcV\m ^QWY]QVc [\QSYid5 S
`a_TaQ]]V ed^[gYp [514T5I S_XSaQjQVc bY]S_\ 39 1bY]S_\ b [_U_] 925 hc_
_X^QhQVc5 hc_ ed^[gYo ^dW^_ baQXd WV SlXSQcm S_ Sc_a_Z aQXD d`aQS\V^YV
_^Q `aY nc_] S_XSaQjQVc ^V]VU\V^^_5 Q bY]S_\5 S_XSaQjݷ^^lZ ed^[gYVZ
`aY nc_] `_Sc_a^_] SlX_SV 5 [Q[ aQX YUV^cYeYgYadVc ^QWQcdo b`VgYQ\m^do
[\QSYid7 >Q`aY]Va5 bcaV\[Qݷ S\VS_ݷ UQݷc [_Ul 9‑@>5 bcaV\[Qݷ S`aQS_ݷ ‑
[_Ul 9‑@@5 bcaV\[Qݷ SSVafݷ Y bcaV\[Qݷ S^YXݷ 9‑@; Y 9‑A9 b__cSVcbcSV^^_7
B\VUdojQp `a_bcQp `a_TaQ]]Q `_XS_\Yc SQ] Slpb^Ycm5 [Q[Y] [\QSYiQ] b_6
_cSVcbcSdoc [Q[YV [_UlC
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5\p XQSVaiV^Yp aQR_cl nc_Z `a_TaQ]]l ^dW^_ ^QWQcm `a_RV\7
3VabYp OB55 Y1C31<5 Y]VSiQpbp d QSc_aQ ncYf bca_[ ^Q ]_]V^c ^Q`YbQ^Yp [^YTY5

^V[_c_alV [\QSYiY _RaQRQclSQ\Q U_S_\m^_ bcaQ^^_5 SlUQSQp `_b\VU_SQcV\m^_bcm YX
caݷf [_U_S5 `_b\VU^Y] YX [_c_alf Rl\ [_U ;@ 1NC31@527 3lUV\Ycm cQ[do `_b\VU_SQ6
cV\m^_bcm _hV^m b\_W^_5 SVUm _^Q UQWV ^V ^QhY^QVcbp b ^d\p7 CQ[_V `_SVUV^YV UV]_^6
bcaYa_SQ\Y [\QSYiQ N>45 gYeaQ > ^Q U_`_\^YcV\m^_Z [\QSYQcdaV `aY Sl[\ohV^^_]
WE=U?3;5 [_]RY^QgYp \896D6]127 ;a_]V c_T_5 [_]RY^QgYY LDB<6`a_RV\ Y LDB<6I Sl6
UQSQ\Y [_U 95 XQ [_c_al] ^YhVT_ ^V b\VU_SQ\_7 3bݷ nc_ `a_cYS_aVhYc Ybf_U^_Z b`VgY6
eY[QgYY ed^[gYY [514T5I YX cdaR_`Qb[Q\VSb[_T_ ]_Ud\p 3BD Y ^YTUV ^Y[Q[ ^V U_[d6
]V^cYa_SQ^_7 3`_\^V S_X]_W^_5 hc_ `aY Yb`_\mX_SQ^YY UadTYf _[_^^lf ]V^VUWVa_S Y
S__RjV UadT_Z baVUl Yb`_\^V^Yp `a_pSpcbp Vjݷ [Q[YV6^YRdUm ^Vb__RaQX^_bcYD ^_ b cV]
WV db`Vf_] S_X]_W^_5 hc_ S RdUdjYf SVabYpf OB55 Y1C31< ncQ Vad^UQ RdUVc Yb`aQS\V^Q7

B\VUdVc `aYX^Qcm5 hc_ ed^[gYp [514T5I b`a_V[cYa_SQ^Q [aQZ^V ^VdUQh6
^_C [a_]V ^V_hVSYU^_Z \_TY[Y Vݷ aQR_cl5 bQ] eQ[c ^Q\YhYp `_R_h^_T_ ne6
eV[cQ d RYR\Y_cVh^_Z ed^[gYY SlXlSQVc _`aVUV\ݷ^^do U_bQUd5 `_b[_\m[d
`a_cYS_aVhYc RQX_Sl] caQUYgYp] [d\mcdal `a_TaQ]]Ya_SQ^Yp ^Q @Qb[Q6
\V7 3 ^QiYf `aY]VaQf ]l YX_\YadV] ncd bcaQ^^do ed^[gYo5 ^Q`YbQS bS_o



;7A7 @_\^_n[aQ^^lV `a_TaQ]]l <=>

b_RbcSV^^do `a_gVUdad U\p `_\dhV^Yp aQbiYaV^^_T_ [_UQ7 =l ^QX_Sݷ] Vݷ
P5DT5I7 @a_gVUdaQ RdUVc5 VbcVbcSV^^_5 Yb`_\mX_SQcm RYR\Y_cVh^do SVabYo
[514T5I5 ^_ _^Q RdUVc VUY^bcSV^^l] ]Vbc_] S [QWU_Z YX ^QiYf `a_TaQ]]5
TUV ncQ 1U_S_\m^_ bcaQ^^Qp2 ed^[gYp SlXlSQVcbpD ^Q`YbQS bS_o `a_gVUdad5
]l b]_WV] SlRa_bYcm YX T_\_Sl ݷeYa]V^^doݷ _b_RV^^_bcm \_TY[Y aQR_cl
[514T5I ‑ ^V_Rf_UY]_bcm Y^_TUQ SlXlSQcm Vݷ USQWUl5 `_b[_\m[d ^QiQ `a_6
gVUdaQ RdUVc `aY ^V_Rf_UY]_bcY UV\Qcm nc_ bQ]Q7 ;a_]V c_T_5 ]l b]_WV]
db`Vi^_ `a_YT^_aYa_SQcm [514T5I [Q[ Ybc_h^Y[ `_R_h^lf neeV[c_S5 SVUm
`a_gVUdal ^Y[Q[Yf `_R_h^lf neeV[c_S ^V Y]Voc `_ _`aVUV\V^Yo7

@a_gVUdaQ RdUVc `VaVUQSQcm `_\dhV^^lZ [_U SlXlSQojV]d hVaVX
`QaQ]Vca6`VaV]V^^do cY`Q 9>D575B5 `aYhݷ] _Rlh^lV [_Ul5 b__cSVcbcSdo6
jYV [_UQ] SS_UY]lf bY]S_\_S 1c7 V7 ^V aQbiYaV^^lV25 RdUdc `VaVUQSQcmbp
RVX YX]V^V^YZ5 c_TUQ [Q[ aQbiYaV^^l] [_UQ] ^QiQ `a_gVUdaQ YX]V^Yc X^Q[5
SVa^dS _caYgQcV\m^_V hYb\_7 3 hQbc^_bcY5 bcaV\[Vݷ S\VS_ݷ RdUVc b__cSVcbcS_6
SQcm [_U 6@>5 bcaV\[Vݷ S`aQS_ݷ ‑ [_U 6@@ Y c7 U7 3]VbcV b ^VR_\mi_Z T_\_S^_Z
`a_TaQ]]_Z5 UV]_^bcaYadojVZ aQR_cd `a_gVUdal5 Vݷ cV[bc RdUVc SlT\pUVcm
cQ[C
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Hc_Rl `_\dhYcm _RjVV `aVUbcQS\V^YV _c^_bYcV\m^_ S_X]_W^_bcVZ5 [_c_alV
_c[alSQVc UY^Q]YhVb[YZ SS_U5 ]l ^Q`YiV] U\p ^QhQ\Q `a_TaQ]]d5 [_c_aQp5
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[Q[ Y 85<<?3BD5 RdUVc SlS_UYcm S bVaVUY^V n[aQ^Q ^QU`Ybm Q5<<?5ݷ G?B<415ݷ
^_ [_c_ado `_c_] ]_W^_ RdUVc USYTQcm [\QSYiQ]Y bcaV\_[ D Slf_U YX
`a_TaQ]]l RdUVc `a_YXS_UYcmbp `_ \oR_Z [\QSYiV5 Y]VojVZ _Rlh^lZ 1^V
aQbiYaV^^lZ2 [_U7

3 bV[gYY [_^bcQ^c d ^Qb _bcQ^Vcbp c_\m[_ cV[bc b__RjV^Yp7 5\p SlUQhY
b__RjV^Yp Y VT_ dRYaQ^Yp b n[aQ^Q ]l ^Q`YiV] `a_gVUdal \8?GV5CC175 Y
Q945V5CC175D `_b\VU^pp RdUVc SlUQSQcm S ^dW^_Z `_XYgYY [_\YhVbcS_ `a_RV6
\_S5 aQS^_V U\Y^V b__RjV^Yp7 ?b^_S_Z `a_TaQ]]l bcQ^Vc baQS^YcV\m^_ [_6
a_c[Qp `a_gVUdaQ V?F5V5CC1755 `aY^Y]QojQp `pcm `QaQ]Vca_SC USV gV\_6
hYb\V^^lV `VaV]V^^lV ‑ cV[djYV [__aUY^Qcl b__RjV^Yp ^Q n[aQ^VD bQ]_
b__RjV^YV S SYUV bca_[YD USQ gV\lf hYb\Q 4H Y 4I5 XQUQojYf YX]V^V^YV [_6
_aUY^Qc H Y I7

3 T\QS^_Z `a_TaQ]]V ]l bUV\QV] `bVSU_RVb[_^Vh^lZ gY[\5 S [_c_a_] Rd6
UV] hYcQcm [_Ul [\QSYi7 6b\Y `a_hYcQ^ _Rlh^lZ ݷVaQbiYaV^^lZ^ݷ [_U
1`a_gVUdaQ P5DT5I XQ`YbQ\Q S `VaV]V^^do `_\_WYcV\m^_V hYb\_25 gY[\ Rd6
UVc `aValSQcmbp _`VaQc_a_] 2B51;5 S aVXd\mcQcV hVT_ `a_TaQ]]Q5 _hYbcYS
n[aQ^5 XQSVaiYcbp7 6b\Y WV `a_hYcQ^ aQbiYaV^^lZ [_U 1hYb\_ S `VaV]V^6
^_Z _caYgQcV\m^_V25 c_5 Vb\Y _^ b__cSVcbcSdVc _U^_Z YX hVclaݷf bcaV\_h^lf
[\QSYi5 RdUVc SlXSQ^Q `a_gVUdaQ V?F5V5CC175 b b__cSVcbcSdojY]Y `QaQ6
]VcaQ]YD _bcQ\m^lV [\QSYiY b aQbiYaV^^l]Y [_UQ]Y `a_TaQ]]Q RdUVc YT6
^_aYa_SQcm7 @_\^_bcmo cV[bc `a_TaQ]]l `_\dhQVcbp cQ[Y]C
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D nc_Z `a_TaQ]]l Y]VVcbp bVamݷX^lZ ^VU_bcQc_[C _^Q ^V _cb\VWYSQVc U_`d6
bcY]lV X^QhV^Yp U\p [__aUY^Qc5 cQ[ hc_ ]l \VT[_ ]_WV] ݷSlc_\[Qcmݷ b__R6
jV^YV XQ `aVUV\l n[aQ^QD `_b\V nc_T_ _^_ RdUVc SbVTUQ `_pS\pcmbp S \VS_]
SVaf^V] dT\d7 9b`aQSYcm nc_ `aVU\_WY] hYcQcV\o S [QhVbcSV d`aQW^V^Yp7

AQbb]_caY] R_\VV b\_W^lZ `aY]Va7 >QiQ b\VUdojQp `a_TaQ]]Q SlSV6
UVc S bVaVUY^V `dbc_T_ n[aQ^Q bY]S_\ ݷXU_h[QݷXSݷ 1327 B^QhQ\Q bY]S_\ RdUVc



<=A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

^V`_USYWV^5 ^_ Vb\Y ^QWQcm \oRdo YX hVclaݷf bcaV\_[5 bY]S_\ ^Qh^ݷc USY6
TQcmbp S XQUQ^^do bc_a_^d b_ b[_a_bcmo UVbpcm X^Q[_]Vbc S bV[d^Ud7 >QWQ6
cYV UadTYf bcaV\_[ YX]V^Yc ^Q`aQS\V^YV VT_ USYWV^Yp5 Q ^QWQcYV `a_RV\Q
_bcQ^_SYc7 ;\QSYiQ NC31@5 XQSVaiYc `a_TaQ]]d7

3 bV[gYY [_^bcQ^c d ^Qb b^_SQ `_pSYcbp M5<1IMEB1D9?>5 aQS^Qp :995 c_
Vbcm 1

10 bV[d^Ul7 Nc_ Y^cVaSQ\ SaV]V^Y5 [_c_alZ d ^Qb RdUVc `a_f_UYcm ]VW6
Ud USd]p `VaV]VjV^Yp]Y XSݷXU_h[Y7

DhYclSQp _`lc `aVUlUdjVZ `a_TaQ]]l5 ]l b_RVaݷ] SbV UQ^^lV5 XQUQo6
jYV cV[djVV b_bc_p^YV XSݷXU_h[Y5 S _U^d XQ`Ybm5 [_c_ado RdUV] `VaVUQSQcm
S `a_gVUdal [Q[ F1B6`QaQ]Vca7 NcY UQ^^lV S[\ohQoc cV[djYV [__aUY^Q6
cl XSݷXU_h[Y5 Q cQ[WV ^Q`aQS\V^YV USYWV^Yp5 XQUQ^^_V dWV X^Q[_]l]Y ^Q]
X^QhV^Yp]Y 4H Y 4I7 CY` U\p cQ[_Z XQ`YbY ^QX_Sݷ] `a_bc_ CD1B7 @a_gVUdal
\8?G\D1B Y Q945\D1B5 `_\dhQp VUY^bcSV^^lZ `QaQ]Vca 1XQ`Ybm cY`Q CD1B2
RdUdc `_[QXlSQcm XSݷXU_h[d ^Q n[aQ^V Y dRYaQcm V5ݷ `VhQcQp ^Q nc_] ]VbcV
`a_RV\D `a_gVUdaQ V?F5\D1B RdUVc b]VjQcm XSݷXU_h[d ^Q _U^d `_XYgYo S b_6
_cSVcbcSYY b_ X^QhV^Yp]Y 4H Y 4I7 5\p dU_RbcSQ _`YiV] cQ[WV `a_gVUdad
\5DM9B53D9?>5 [_c_aQp XQ^_bYc XQUQ^^lV X^QhV^Yp S `_\p 4H Y 4I7

3 T\QS^_Z hQbcY `a_TaQ]]l b^QhQ\Q RdUVc `a_YXS_UYcmbp dbcQ^_S[Q ^Q6
hQ\m^lf X^QhV^YZ U\p XSݷXU_h[Y Y Vݷ SlS_U S bVaVUY^V n[aQ^QD `_b\V nc_T_
`a_TaQ]]Q RdUVc Sf_UYcm S `bVSU_RVb[_^Vh^lZ gY[\5 S [_c_a_]5 Vb\Y `_\m6
X_SQcV\m ^V ^QWY]Q\ ^Y[Q[Yf [\QSYi 1c_ Vbcm T5IYB5CC54 SVa^d\Q 61<C52
RdUVc SlXlSQcmbp V?F5\D1B Y `a_YXS_UYcmbp XQUVaW[QD `_b[_\m[d S nc_] b\d6
hQV R_\miV UV\Qcm ^YhVT_ ^V ^dW^_5 cV\_ gY[\Q RdUVc U_ba_h^_ XQSVaiQcmbp
_`VaQc_a_] 3?>D9>E5 1^Q`_]^Y]5 hc_5 S _c\YhYV _c 2B51;5 _`VaQc_a 3?>D9>E5
U_ba_h^_ XQSVaiQVc c_\m[_ _U^d YcVaQgYo Sl`_\^V^Yp cV\Q gY[\Q5 ^_ ^V SVbm
gY[\27 @aY `_\dhV^YY [_UQ _U^_Z YX bcaV\_[ RdUVc SlXlSQcmbp \5DM9B53D9?>
b b__cSVcbcSdojY]Y X^QhV^Yp]Y `QaQ]Vca_S5 `aY `_\dhV^YY [_UQ bY]S_\Q
`a_RV\Q 1<;2 XSݷXU_h[Q RdUVc _bcQ^QS\YSQcmbp SlX_S_] \5DM9B53D9?> b ^d\V6
Sl]Y 4H Y 4I5 `aY `_\dhV^YY NC31@5 1;@2 gY[\ RdUVc XQSVaiQcmbp _`VaQc_a_]
2B51;7 3bݷ S]VbcV RdUVc SlT\pUVcm cQ[ 1XUVbm Y UQ\VV ]l U\p n[_^_]YY ]VbcQ
_`db[QV] cV\_ `a_gVUdal P5DT5I5 _^_ _UY^Q[_S_ S_ SbVf `aY]VaQf2C
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;7A7=7 D`aQS\V^YV gSVc_]

5_ bYf `_a SbV cV[bcl5 `_pS\pojYVbp S _[^V cVa]Y^Q\Q S aVXd\mcQcV aQ6
R_cl ^QiYf `a_TaQ]]5 Rl\Y _U^_T_ Y c_T_ WV gSVcQ ‑ c_T_5 [_c_alZ d[QXQ^
S ^Qbca_Z[Qf cVa]Y^Q\m^_Z `a_TaQ]]lD ^_ nc_ S`_\^V ]_W^_ YX]V^Ycm7 B_6
SaV]V^^lV n]d\pc_al cVa]Y^Q\_S5 [Q[ Y bQ]Y cVa]Y^Q\l `_b\VU^Yf ]_UV\VZ
1^Q`aY]Va5 MNL _]<=95 `a_YXS_UbcS_ [_c_alf Rl\_ `aV[aQjV^_ c_\m[_ S_
Sc_a_Z `_\_SY^V :BB96f T_U_S25 e_a]Ya_SQ\Y ^Q n[aQ^V gSVc^_V YX_RaQWV^YV
Y `_UUVaWYSQ\Y 5C31@56`_b\VU_SQcV\m^_bcY5 XQUQojYV gSVc cV[bcQ Y gSVc e_6
^Q7

; b_WQ\V^Yo5 Y^cVaeVZb ^QiVT_ ]_Ud\p 3BD aQb[alSQVc ncY S_X]_W6
^_bcY ^V S `_\^_Z ]VaVD UV\_ S c_]5 hc_ `a__RaQX nc_T_ ]_Ud\p YX ]EB2?
Y1C31< Rl\ aQbhYcQ^ ^Q bcQ^UQac^lZ cV[bc_SlZ aVWY] cQ[ ^QXlSQV]lf
RKV6b_S]VbcY]lf [_]`mocVa_S5 TUV Sbݷ Rl\_ baQS^YcV\m^_ `a_bc_C [QWU_]d
X^Q[_]Vbcd b__cSVcbcS_SQ\Y USV _U^_RQZc_SlV phVZ[Y SYUV_`Q]pcY 5 S `Va6
S_] RQZcV aQb`_\QTQ\bp [_U bY]S_\Q5 S_ Sc_a_] ‑ [_U gSVcQ5 `aYhݷ] hVclaV
RYcQ nc_T_ RQZcQ XQUQSQ\Y gSVc cV[bcQ5 caY RYcQ ‑ gSVc e_^Q5 hc_ UV\Q\_
S_X]_W^l] Yb`_\mX_SQ^YV SbVT_ S_bm]Y aQX^lf gSVc_S U\p e_^Q Y iVbc^Q6
UgQcY ‑ U\p cV[bcQD Vjݷ _UY^ RYc5 Vb\Y VT_ SXSVbcY5 XQbcQS\p\ bY]S_\ ]YTQcm7
5QWV S_X]_W^_bcY Q\eQSYc^_6gYea_Slf cVa]Y^Q\_S5 Sl`db[QSiYfbp S cV
SaV]V^Q5 Rl\Y iYaV5 ^V T_S_ap _ b_SaV]V^^lf `a_TaQ]]Qf6n]d\pc_aQf7

@_b[_\m[d ]_Ud\m 3BD5 `aVUbcQS\V^^lZ S OB55 Y1C31<5 aQXaQRQclSQ\bp S
`VaSdo _hVaVUm aQUY `_UUVaW[Y b_S]VbcY]_bcY b VT_ `a__RaQX_]5 VT_ Y^cVa6
eVZb `_Sc_apVc _b_RV^^_bcY Y^cVaeVZbQ `a__RaQXQ Y ^V `aVU_bcQS\pVc ^Y[Q6
[Yf R_\VV iYa_[Yf S_X]_W^_bcVZ7 CQ[YV S_X]_W^_bcY ]_W^_ Rl\_ Rl XQUVZ6
bcS_SQcm5 Yb`_\mXdp ]_Ud\m F945?5 ^_ aQR_cQcm b ^Y] bdjVbcSV^^_ b\_W^VV5
Q XQUQhY `VaVU ^Q]Y `_[Q bc_pc Yb[\ohYcV\m^_ dhVR^lVD `_WQ\dZ5 Vb\Y Sl
SbVamݷX f_cYcV `YbQcm `_\^_n[aQ^^lV `a_TaQ]]l U\p Q\eQSYc^_6gYea_S_T_
cVa]Y^Q\Q5 RdUVc `aQSY\m^VV YXdhYcm pXl[ BY Y S_b`_\mX_SQcmbp RYR\Y_cV6
[_Z >3EBC5C7 3`a_hV]5 [Q[ Sl Sb[_aV dRVUYcVbm5 S_X]_W^_bcVZ ]_Ud\p 3BD
S`_\^V U_bcQc_h^_ U\p b_XUQ^Yp U_S_\m^_ Y^cVaVb^lf neeV[c_SD S c_ WV
SaV]p _bS_Ycm VT_ T_aQXU_ `a_jV7

?b^_S^lf baVUbcS d ^Qb XUVbm SbVT_ USQC `a_gVUdaQ ]5HDL?<?B dbcQ^QS6
\YSQVc gSVc cV[bcQ5 Q `a_gVUdaQ ]5HDK13;7B?E>4 ‑ gSVc e_^Q7 BQ]Y gSVcQ



;7A7 @_\^_n[aQ^^lV `a_TaQ]]l <>:
CQR\YgQ ;7:7 ;_^bcQ^cl U\p _R_X^QhV^Yp gSVcQ S ]_Ud\V 3BD

U\p cV[bcQ Y e_^Q c_\m[_ U\p cV[bcQ
K<13; hݷa^lZ M1B;PB1I c6_^[ݷbValZ
K<E5 bY^YZ U978DK<E5 bSVc\_6bY^YZ
PB55> XV\ݷ^lZ U978DPB55> bSVc\_6XV\ݷ^lZ
LI1> T_\dR_Z U978DLI1> bSVc\_6T_\dR_Z
[54 [aQb^lZ U978D[54 bSVc\_6[aQb^lZ
V175>D1 eY_\Vc_SlZ U978DV175>D1 a_X_SlZ
KB?G> [_aYh^VSlZ b5<<?G Wݷ\clZ
U978DPB1I bSVc\_6bValZ `89D5 RV\lZ

XQUQocbp [_^bcQ^cQ]Y5 _`YbQ^^l]Y S ]_Ud\V 3BDD _^Y `VaVhYb\V^l S cQR6
\YgV ;7:7 B\VUdVc _RaQcYcm S^Y]Q^YV5 hc_ U\p XQUQ^Yp gSVcQ cV[bcQ ]_W^_ Yb6
`_\mX_SQcm SbV :? [_^bcQ^c5 `VaVhYb\V^^lf S cQR\YgV5 c_TUQ [Q[ U\p XQUQ^Yp
gSVcQ e_^Q ]_W^_ Yb`_\mX_SQcm c_\m[_ S_bV]m [_^bcQ^c YX \VS_Z [_\_^[Y7
>Q`aY]Va5 Vb\Y Sl`_\^Ycm

]5HDL?<?B1b5<<?G2D
]5HDK13;7B?E>41K<E52D
GB9D51’Q5<<?’2D

c_ b\_S_ ݷ?>>Q5ݷ RdUVc SlSVUV^_ Wݷ\cl]Y Rd[SQ]Y ^Q bY^V] e_^V5 Y cQ6
[Qp [_]RY^QgYp RdUVc Yb`_\mX_SQcmbp U\p SbVT_ SlS_UY]_T_ cV[bcQ5 `_[Q
Sl b^_SQ ^V YX]V^YcV gSVc cV[bcQ Y\Y e_^Q7 ;a_]V c_T_5 Sl ]_WVcV XQbcQ6
SYcm SlS_UY]lZ cV[bc ]YTQcmD U\p nc_T_ `aY SlX_SV ]5HDK13;7B?E>4 ^dW^_
U_RQSYcm [ Vݷ QaTd]V^cd [_^bcQ^cd K<9>;D ]_W^_ bUV\Qcm nc_ b `_]_jmo
_Rlh^_T_ b\_WV^Yp5 f_cp `aQSY\m^VV Rl\_ Rl Yb`_\mX_SQcm _`VaQgYo `_6
RYc_S_T_ 7ݷY\Yݷ >Q`aY]Va5 cV[bc5 SlS_UY]lZ ^Q n[aQ^ `_b\V Sl`_\^V^Yp
]5HDL?<?B1K<E5 ?B K<9>;25 RdUVc bY^VT_ gSVcQ Y ]YTQojY]7

?`YbQ^^lV Y^bcad]V^cl Y]Voc bVamݷX^lZ ^VU_bcQc_[C dbcQ^_S[Y gSVcQ
cV[bcQ Y e_^Q b_faQ^poc bS_ݷ UVZbcSYV `_b\V XQSVaiV^Yp SQiVZ `a_TaQ]6
]lD Vb\Y ^YhVT_ `_ nc_]d `_S_Ud ^V `aVU`aY^pcm5 `_b\V XQSVaiV^Yp ^QiVZ
`a_TaQ]]l `_\mX_SQcV\o `aYUݷcbp bQ]_]d aYS_UYcm`ݷ cVa]Y^Q\ S hdSbcS_5ݷ
^Q`aY]Va5 [_]Q^U_Z B5C5D5 \YR_ S_SbV XQ[alcm _[^_ cVa]Y^Q\Q Y _c[alcm ^_6
S_V7 3lf_U YX `_\_WV^Yp Vbcm5 f_cp Y ^V b\Yi[_] _hVSYU^lZC ]_Ud\m 3BD `_U6
UVaWYSQVc T\_RQ\m^do `VaV]V^^do ]5HDJDDB5 faQ^pjdo cV[djYV ^Qbca_Z[Y
gSVcQD ncQ `VaV]V^^Qp Y]VVc _Rlh^lZ cY` 9>D575B7 6b\Y S ^QhQ\V `a_TaQ]6
]l ‑ U_ c_T_5 [Q[ ]l ^Qh^ݷ] aQR_cd b gSVc_] cV[bcQ ‑ XQ`_]^Ycm cV[djVV
X^QhV^YV nc_Z `VaV]V^^_Z5 c_ S [_^gV ]l b]_WV] VT_ S_bbcQ^_SYcmD bQ]_
`_ bVRV nc_ ^YhVT_ ^V UQbc5 `_b[_\m[d cVa]Y^Q\ 1[Q[ bYbcV]^_V dbca_ZbcS_2
Y]VVc b_RbcSV^^lZ aVWY] aQR_cl Y ^Y `a_ [Q[YV ^QiY `VaV]V^^lV ^YhV6
T_ ^V X^QVc5 ^_ Vb\Y Sl`_\^Ycm [Q[do6c_ _`VaQgYo SlS_UQ5 c_ ]_Ud\m 3BD
RdUVc Sl^dWUV^ `VaV^Qbca_Ycm cVa]Y^Q\ S b__cSVcbcSYY b cV[djY] X^QhV^Y6
V] ]5HDJDDB7 >QUݷW^VV SbVT_ RdUVc5 S_bbcQ^_SYS Ybf_U^_V X^QhV^YV ]5HDJDDB5
`_`a_bcd _hYbcYcm n[aQ^ b `_]_jmo 3<BC3B7
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B\VUdojQp `a_TaQ]]Q UV]_^bcaYadVc SbV S_X]_W^lV [_]RY^QgYY gSV6
c_S cV[bcQ Y e_^Q5 XQ`_\^pp n[aQ^ XSݷXU_h[Q]Y `_ b\VUdojY] `aQSY\Q]C
S [QWU_Z bca_[V gSVc bQ]Yf XSݷXU_hV[ 1c_ Vbcm gSVc cV[bcQ2 _UY^Q[_S5 _^
SlRYaQVcbp ^_Sl] U\p [QWU_Z bca_[YD iYaY^Q bca_[Y UV\Ycbp ^Q aQS^lV
1^Qb[_\m[_ nc_ S_X]_W^_2 hQbcY5 b__cSVcbcSdojYV SbV] S_X]_W^l] gSVcQ]
e_^QD U\p [QWU_Z `_XYgYY n[aQ^Q `VaVU `VhQcmo XSݷXU_h[Y dbcQ^QS\YSQVcbp
gSVc cV[bcQ5 b__cSVcbcSdojYZ gSVcd cV[djVZ bca_[Y5 `aYhݷ] XSݷXU_h[Q] S
`_XYgYpf b hݷc^l]Y ^_]VaQ]Y U_RQS\pVcbp QcaYRdc 2<9>;5 XQbcQS\pojYZ Yf
]YTQcm7

3bV S_X]_W^lV X^QhV^Yp gSVc_S ]l aQb`_\_WY] S ]QbbYSV J<<L?<?BCD
U\p dU_RbcSQ SSVUݷ] [_^bcQ^cl L?<?BL?E>D Y KPL?<L?E>D5 b__cSVcbcSdojYV
_RjV]d [_\YhVbcSd SbVf gSVc_S Y gSVc_S e_^Q7 8Q SlR_a gSVcQ cV[bcQ U\p
[QWU_Z bca_[Y RdUVc _cSVhQcm `a_gVUdaQ V1;5\3B55>5 [_c_aQp gY[\_] `a_Z6
Uݷc `_ SbV] ^_]VaQ] bca_[ n[aQ^Q Y U\p [QWU_Z bca_[Y SlX_SVc `a_gVUdad
V1;5U9>5 b USd]p `QaQ]VcaQ]YC ^_]Va_] bca_[Y Y SlRaQ^^l] X^QhV^YV] gSV6
cQ7 V1;5U9>5 SlhYb\Yc iYaY^d [_\_^[Y U\p [QWU_T_ S_X]_W^_T_ gSVcQ e_^Q
Y `a_ZUݷc `_ SbV] `_XYgYp] bca_[Y5 dbcQ^QS\YSQp U\p [QWU_Z YX ^Yf b__c6
SVcbcSdojYV gSVcQ Y SlUQSQp XSݷXU_h[d7 6b\Y iYaY^Q [_\_^[Y `_\dhY\Qbm
]V^miV VUY^Ygl5 `aY^dUYcV\m^_ dbcQ^_SY] Vݷ S VUY^Ygd5 hc_Rl YXRVWQcm `_6
b\VUdojVT_ UV\V^Yp ^Q ^_\m7 ?c]VcY]5 hc_ S `_b\VU^VZ `_XYgYY `_b\VU^VZ
bca_[Y ]l XSݷXU_h[d `VhQcQcm ^V RdUV]5 hc_Rl YXRVWQcm b[a_\\Y^TQ SbV6
T_ n[aQ^QD dSl5 SlUQcm S ncd `_XYgYo bY]S_\ cQ[5 hc_Rl ^YhVT_ ^Y[dUQ ^V
5ݷ_\dVfQݷ ]_Ud\m 3BD ^V `_XS_\pVc7

Hc_Rl `a_TaQ]]Q ^V XQSVaiY\Qbm baQXd WV `_b\V e_a]Ya_SQ^Yp Qa6]ݷ
cY^[Yݷ 1cQ[ hc_ ]l ^V db`V\Y Rl ncd [QacY^[d dSYUVcm25 caVRdVcbp bUV\Qcm
[Q[do6^YRdUm _`VaQgYo SS_UQD Yb`_\mX_SQcm `aVb\_SdclZ [514T5I ^V f_hVc6
bp5 ^_ Y cQjYcm S `a_TaQ]]d ^Qid 1U_S_\m^_ Ta_]_XU[do2 `a_gVUdad P5DT5I
U\p `aY]V^V^Yp S bc_\m caYSYQ\m^_Z bYcdQgYY c_WV ^Vc b]lb\Q5 `_nc_]d ]l
S_b`_\mXdV]bp U\p ݷaY_bcQ^_S[Y`ݷ `a_TaQ]]l _Rlh^l] _`VaQc_a_] B514<>D
`_\mX_SQcV\o U\p Slf_UQ YX `a_TaQ]]l `_caVRdVcbp ^QWQcm [\QSYid N>D5B7

CV[bc `a_TaQ]]l `_\dhQVcbp S_c cQ[Y] 1`_b_SVcdV] hYcQcV\o bQ]_bc_p6
cV\m^_ `a_b\VUYcm XQ cV]5 [Q[ Y]V^^_ ^dW^lV X^QhV^Yp `_XYgYZ Y Y^UV[b_S
]QbbYSQ gSVc_S `_\dhQocbp b `_]_jmo _`VaQgYZ 49F Y =?42C
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;7A7>7 B\dhQZ^lV Y `bVSU_b\dhQZ^lV hYb\Q

9]Vp S bS_ݷ] aQb`_apWV^YY baVUbcSQ UY^Q]YhVb[_T_ SS_UQ Y d`aQS\V6
^Yp `a_bcaQ^bcS_] n[aQ^Q 1`dbcm UQWV nc_ n[aQ^ n]d\YadV]_T_ cV[bc_S_T_
cVa]Y^Q\Q5 Q ^V SVbm n[aQ^ [_]`mocVaQ25 Sl `aQ[cYhVb[Y ^QSVa^p[Q XQf_6
cYcV ^Q`YbQcm [Q[do6^YRdUm `a_bcdo YTa_Sdo `a_TaQ]]d<?7 >VXQ]V^Y]lZ

<?;bcQcY5 Vb\Y cQ[_T_ WV\Q^Yp Sl XQ b_R_Z ^V XQ]VcY\Y ‑ nc_ S`_\^V ]_WVc _X^QhQcm5
hc_ `a_TaQ]]Ya_SQ^YV Sl YXdhQVcV ^Q`aQb^_7 5Q `a_bcYc ]V^p hYcQcV\m XQ _hVaVU^_V ^Q`_6
]Y^Q^YV5 hc_ `a_TaQ]]YbcQ]Y bcQ^_SYcmbp b\VUdVc UQ\V[_ ^V SbV]D ^_ Vb\Y5 `_\dhYS S bS_ݷ
aQb`_apWV^YV Y^bcad]V^cQaYZ5 U_bcQc_h^lZ U\p b_XUQ^Yp bS_VZ b_RbcSV^^_Z 5ݷYTadi[Yݷ



<>= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

Y^bcad]V^c `aY b_XUQ^YY ݷ]YTadiVݷ ‑ cQ[ ^QXlSQV]lZ UQchY[ b\dhQZ^lf
hYbV\5 `_XS_\pojYZ bUV\Qcm [QWUlZ bVQ^b YTal _c\YhQojY]bp _c UadTYf5
S^_bYcm S YTad aQX^__RaQXYV Y XU_a_SlV U_Xl ^V`aVUb[QXdV]_bcY7

;_^Vh^_5 UQ\V[_ ^V SbV YTal caVRdoc n\V]V^c_S b\dhQZ^_bcYD ^_ b`ViYcm
XUVbm ^V bc_Yc7 5QWV `a_TaQ]]Q5 YTaQojQp S iQf]Qcl5 ]_WVc b]VacV\m^_
^QU_Vbcm `_\mX_SQcV\o5 Vb\Y RdUVc SbVTUQ aQXlTalSQcm _UY^ Y c_c WV UVRoc7

4V^VaQgYp `_6^Qbc_pjV]d b\dhQZ^lf hYbV\5 cQ[Yf5 [_c_alV ^V ]_Tdc Rlcm
`aVUb[QXQ^l ‑ nc_ gV\Qp ^Qd[QD S`a_hV]5 `a_TaQ]]Ybcl UQS^_ ^QdhY\Ybm b
nc_Z XQUQhVZ b`aQS\pcmbp5 b_SaV]V^^lV _`VaQgY_^^lV bYbcV]l 1S c_] hYb\V
U9>EH2 S[\ohQoc S bVRp baVUbcSQ TV^VaQgYY b\dhQZ^lf hYbV\5 _b^_SQ^^lV ^Q
^V`aVUb[QXdV]lf b_RlcYpf5 cQ[Yf [Q[ Y^cVaSQ\l ]VWUd `_bcd`\V^YV] `Q[V6
c_S YX \_[Q\m^_Z [_]`mocVa^_Z bVcY Y ]VWUd ^QWQcYp]Y [\QSYi ^Q [\QSY6
QcdaV5 [_\VRQ^Yp b[_a_bcY aQR_cl Wݷbc[Yf UYb[_S Y c7 `7 CQ[YV Y^bcad]V^cl
caVRdocbp _Rlh^_ S bVamݷX^lf b\dhQpf5 ^Q`aY]Va5 `aY TV^VaQgYY bV[aVc^lf
[aY`c_TaQeYhVb[Yf [\ohVZ ‑ _R_Rjݷ^^_ T_S_ap5 S cQ[Yf bYcdQgYpf5 [_TUQ
S_X]_W^_bcm U\p [_T_6c_ `_bc_a_^^VT_ b`a_T^_XYa_SQcm `_b\VU_SQcV\m^_bcm
ݷb\dhQZ^lfݷ hYbV\5 bTV^VaYa_SQ^^lf ^Q ^QiV] [_]`mocVaV5 ]_WVc ^Q] U_6
a_T_ bc_Ycm7

9Ta_SlV `a_TaQ]]l cQ[Yf bYcdQgYZ ^V `_a_WUQoc5 Vb\Y c_\m[_ ]l ^V
b_RYaQV]bp YTaQcm b [V]6^YRdUm ^Q UV^mTY5 Y `aYc_] ^Q R_\miYV7 3 R_\m6
iY^bcSV b\dhQVS ^Y[c_ `a_bc_ ^V bcQ^Vc `lcQcmbp `aVUb[QXQcm `_b\VU_6
SQcV\m^_bcm hYbV\5 TV^VaYadV]do S YTa_S_Z `a_TaQ]]V Y\Y S [Q[_]6^YRdUm
b[aY^bVZSVaV5 `_b[_\m[d cQ[_V `aVUb[QXQ^YV5 UQWV Vb\Y VT_ dUQbcbp bUV\Qcm5
^V `aY^Vbݷc `aVUb[QXQcV\o SlT_Ul5 f_cm [Q[6c_ baQS^Y]_Z b_ bc_Y]_bcmo
`_caQhV^^_T_ SaV]V^Y 1Q S R_\miY^bcSV b\dhQVS ‑ S__RjV ^Y[Q[_Z27 @_nc_6
]d TV^VaQgYo ݷQbc_pjYf^ݷ b\dhQZ^lf hYbV\ `a_TaQ]]Ybcl hQbc_ XQ]V^poc
`_b\VU_SQcV\m^_bcp]Y hYbV\ `bVSU_b\dhQZ^lf 7

?RjYZ `aY^gY` TV^VaQgYY `bVSU_b\dhQZ^lf hYbV\ b_bc_Yc S b\VUdojV]7
9]VVcbp ^V[Qp `VaV]V^^Qp5 [_c_ado _Rlh^_ `_6Q^T\YZb[Y ^QXlSQoc B1>4?=
C554<@D b `_]_jmo ^V[_Z fYca_Z e_a]d\l YX `aVUlUdjVT_ X^QhV^Yp nc_Z `V6
aV]V^^_Z `_\dhQoc b\VUdojVV5 [_c_a_V XQ^_bYcbp S ^Vݷ [QWUlZ aQX5 [_TUQ
`_caVR_SQ\_bm b\dhQZ^_V hYb\_7 BQ]_ b\dhQZ^_V hYb\_ `_\dhQoc YX cV[d6
jVT_ X^QhV^Yp5 ^Qf_UpjVT_bp S B1>4?= C5545 `_ [Q[_Z6c_ UadT_Z e_a]d\V5
S_X]_W^_5 bdjVbcSV^^_ ]V^VV fYca_Z7

@_b\VU_SQcV\m^_bcY `bVSU_b\dhQZ^lf hYbV\ Y]Voc _U^_ ^Vb_]^V^^_V U_6
bc_Y^bcS_C `aY S_X^Y[^_SV^YY cQ[_Z ^V_Rf_UY]_bcY Yf ]_W^_ `_Sc_aYcm5

Sl ^V Yb`lcQ\Y WV\Q^Yp ^V]VU\V^^_ Ra_bYcmbp cQ[do YTadi[d UV\Qcm5 c_5 b[_aVV SbVT_5
`a_gVbb `a_TaQ]]Ya_SQ^Yp ^V U_bcQS\pVc SQ] dU_S_\mbcSYp ‑ Q nc_5 [Q[ ]l _RbdWUQ\Y S
`aVUYb\_SYpf5 `_hcY ^QSVa^p[Q _X^QhQVc5 hc_ aQR_cQ `a_TaQ]]YbcQ `aVSaQcYcbp U\p SQb S
^QcdaQ\m^do `lc[d7 3`a_hV]5 UV\_ SQiV7

<@2d[SQ\m^lZ `VaVS_U ‑ hc_6c_ Sa_UV _^XVaݷ b\dhQZ^_bcYݷ ‑ b_SVaiV^^_ ^V _caQWQVc
UVZbcSYcV\m^_T_ b]lb\Q nc_T_ b\_S_b_hVcQ^Yp YX6XQ ]^_T_hYb\V^^_bcY `VaV^_b^lf b]lb6
\_S b\_SQ C5545 Q QUV[SQc^_T_ `VaVS_UQ ^Q adbb[YZ QSc_ad [^YTY ^V SbcaVhQ\_bmD ]_W^_
Rl\_ Rl5 `_WQ\dZ5 `VaVSVbcY C554 b\_S_] 5ݷXQcaQS[Qݷ ^_ `a_jV _bcQSYcm b\_S_b_hVcQ^YV
B1>4?= C554 [Q[ _^_ Vbcm7



;7A7 @_\^_n[aQ^^lV `a_TaQ]]l <>>

^QhQS b c_T_ WV X^QhV^Yp B1>4?= C5545 hc_ Y S `a_i\lZ aQX7 9^_TUQ cQ[_V
caVRdVcbp `aY _c\QU[V `a_TaQ]]7 3`a_hV]5 S R_\miY^bcSV b\dhQVS caVRdVcbp
`ap]_ `a_cYS_`_\_W^_VC hc_Rl `_b\VU_SQcV\m^_bcm [QWUlZ aQX Rl\Q ^_S_Z
Y ݷV`aVUb[QXdV]_Z^ݷ b dhݷc_] c_T_5 hc_ ^Y[c_ ^V RdUVc SbVamݷX `lcQcmbp Vݷ
`aVUb[QXQcm7 5\p nc_T_ S ^QhQ\V aQR_cl `a_TaQ]]l S B1>4?= C554 XQ^_bpc
[Q[_V6^YRdUm X^QhV^YV5 _c [_c_a_T_ ]_W^_ _WYUQcm5 hc_ _^_ _[QWVcbp [QW6
UlZ aQX ^_S_V ‑ ^Q`aY]Va5 cV[djVV X^QhV^YV bYbcV]^_T_ SaV]V^Y5 [_c_a_V
YX]VapVcbp [Q[ hYb\_ bV[d^U b : p^SQap :B@9 T_UQ5 Y\Y Vjݷ hc_6^YRdUm `_6
U_R^_V7

OB55 Y1C31< `aVU_bcQS\pVc Sbca_V^^lV S_X]_W^_bcY U\p TV^VaQgYY `_b\V6
U_SQcV\m^_bcY `bVSU_b\dhQZ^lf hYbV\7 5\p XQ`_\^V^Yp B1>4?= C554 S ^QhQ\V
`a_TaQ]]l ^dW^_ SlXSQcm `a_gVUdad B1>4?=9J5D _^Q XQ^Vbݷc ^V[_V b\dhQZ6ݷ
^_Vݷ hYb\_ 1^Q bQ]_] UV\V ‑ [Q[ aQX X^QhV^YV cV[djVT_ SaV]V^Y2 S T\_6
RQ\m^do `VaV]V^^do5 [_c_aQp cQ[ Y ^QXlSQVcbp B1>4C5545 ^_ nc_ [ UV\d ^V
_c^_bYcbp ‑ _RaQjQcmbp [ nc_Z `VaV]V^^_Z ^Q`ap]do ^V b\VUdVc7 @_UhVa[6
5[ݷ^ hc_ SlXSQcm B1>4?=9J5 ^dW^_ a_S^_ _UY^ aQXD Vb\Y5 ^Q`aY]Va5 ^QhQcm
SlXlSQcm Vݷ [QWUlZ aQX5 [_TUQ caVRdVcbp _hVaVU^_V b\dhQZ^_V hYb\_5 c_5 b[_6
aVV SbVT_5 SbV hYb\Q5 bTV^VaYa_SQ^^lV S `a_TaQ]]V S cVhV^YV _U^_Z bV[d^Ul5
_[QWdcbp _UY^Q[_Sl]Y7

5\p `_\dhV^Yp b\dhQZ^_T_ hYb\Q b\VUdVc Yb`_\mX_SQcm ed^[gYo B1>4?=5
[_c_aQp `aYbdcbcSdVc S USdf SQaYQ^cQfC Vݷ ]_W^_ SlXSQcm RVX `QaQ]Vca_S5 Y
c_TUQ _^Q SVa^ݷc hYb\_ cY`Q B51< ^Q `_\dY^cVaSQ\V _c 9 U_ : 1S[\ohQp ^_\m5
^_ ^V S[\ohQp VUY^Ygd2D Vb\Y WV ^dW^_ gV\_V hYb\_5 c_ ed^[gYo B1>4?=
SlXlSQoc b _U^Y] 1gV\_hYb\V^^l]5 Q c_h^VV ‑ cY`Q <?>79>D2 `QaQ]Vca_]5
Y _^Q S_XSaQjQVc gV\_V WV hYb\_ _c 9 U_ X^QhV^Yp5 `VaVUQ^^_T_ `QaQ]Vca_]5
^_ ^V S[\ohQp nc_ X^QhV^YV7 >Q`aY]Va5 B1>4?=1>2 SVa^ݷc hYb\_ 95 :5 ;5 <
Y\Y =7 ?c]VcY]5 hc_ ed^[gYp B1>4?= c_WV _c^_bYcbp [ Y]VojY] `_R_h^lZ
neeV[cC `aVWUV hV] SVa^dcm b\dhQZ^_V hYb\_5 _^Q YX]V^pVc `VaV]V^^do
B1>4C5545 hc_Rl `aY b\VUdojV] SlX_SV SVa^dcm dWV UadT_V hYb\_7

Hc_Rl `a_UV]_^bcaYa_SQcm S_X]_W^_bcY TV^VaQc_aQ `bVSU_b\dhQZ^lf
hYbV\5 ^Q`YiV] `a_bcdo `a_TaQ]]d5 [_c_aQp RdUVc `_bcV`V^^_ XQ`_\^pcm Yb6
f_U^_ `dbc_Z n[aQ^ aQX^_gSVc^l]Y XSݷXU_h[Q]YD `_XYgYo Y gSVc _hVaVU^_Z
XSݷXU_h[Y `a_TaQ]]Q RdUVc SlRYaQcm b\dhQZ^_ b `_]_jmo ed^[gYY B1>4?=5
Q ]VWUd SlUQhVZ USdf XSݷXU_hV[ U\p \dhiVT_ neeV[cQ RdUVc UV\Qcmbp [aQc6
[Qp 1^Q`aY]Va5 ;9 ]b2 XQUVaW[Q7 3lT\pUVcm `a_TaQ]]Q RdUVc cQ[C
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5\p XQSVaiV^Yp aQR_cl `a_TaQ]]l ]_W^_ ^QWQcm \oRdo [\QSYid7

;7B7 EQZ\l

;7B7:7 ?RjYV bSVUV^Yp

=l dWV db`V\Y ^V]^_T_ `_aQR_cQcm b eQZ\Q]Y hVaVX bcQ^UQac^lV `_6
c_[Y SS_UQ Y SlS_UQ5 `_\QTQpbm ^Q c_5 hc_ ^dW^lZ eQZ\ ^Q] ݷUbd^Vc_`ݷ
`_\mX_SQcV\m `aY XQ`db[V ^QiVZ `a_TaQ]]l5 `VaV^Q`aQSYS SS_U Y\Y SlS_U
baVUbcSQ]Y [_]Q^U^_T_ Y^cVa`aVcQc_aQ7 ;_^Vh^_5 `a_TaQ]]Q Y bQ]Q ]_WVc
aQR_cQcm b eQZ\Q]Y5 \Yim Rl VZ fSQcY\_ ^Q nc_ `_\^_]_hYZ7

5\p c_T_5 hc_Rl aQR_cQcm b b_UVaWY]l] eQZ\Q5 VT_ ^dW^_ _c[alcm7 @aY
nc_] `a_TaQ]]Q _RaQjQVcbp [ _`VaQgY_^^_Z bYbcV]V5 XQpS\pp _ ^Q]VaV^YY
^QhQcm aQR_cd b eQZ\_]D _Rlh^_ `aY cQ[_] _RaQjV^YY d[QXlSQVcbp5 [Q[_Z
eQZ\ Y^cVaVbdVc ^Qid `a_TaQ]]d 1c7 V7 XQUQݷcbp Y]p eQZ\Q2 Y hc_ `a_TaQ]6
]Q b_RYaQVcbp b ^Y] UV\Qcm 1aVWY] aQR_cl b eQZ\_] ‑ c_\m[_ U\p hcV^Yp5
c_\m[_ U\p XQ`YbY5 U\p hcV^Yp Y XQ`YbY5 U\p U_RQS\V^Yp S [_^Vg27 @_b\V
c_T_ [Q[ eQZ\ db`Vi^_ _c[alc5 ^QiVZ `a_TaQ]]V ^QapUd b dWV X^Q[_]l6
]Y ^Q] bcQ^UQac^l]Y `_c_[Q]Y SS_UQ6SlS_UQ bcQ^_SYcbp U_bcd`V^ ^_SlZ
`_c_[ SS_UQ Y\Y SlS_UQ5 bSpXQ^^lZ b eQZ\_] ^Q UYb[V5 d[QXQ^^l] `aY VT_
_c[alcYY7 ?`VaQgYY5 [_c_alV ]_W^_ `a_UV\lSQcm b cQ[Y] `_c_[_]5 S gV\_]
bf_WY 1Q ^Q da_S^V _`VaQgY_^^_Z bYbcV]l ‑ `_`a_bcd b_S`QUQoc2 b cV]Y5



;7B7 EQZ\l <>@

[_c_alV ]l ]_WV] Sl`_\^pcm b_ bcQ^UQac^l]Y `_c_[Q]YC S _b^_S^_] nc_5
[_^Vh^_5 dWV YXSVbc^lV ^Q] hcV^YV Y XQ`Ybm5 f_cp Vbcm Y UadTYV7

@_c_[Y SS_UQ6SlS_UQ5 bSpXQ^^lV b S^_Sm _c[alSQojY]Ybp eQZ\Q]Y5
^dW^_ [Q[6c_ _c\YhQcm UadT _c UadTQ Y _c bcQ^UQac^lf `_c_[_S7 PXl[ @Qb6
[Q\m U\p nc_T_ `aVUdb]QcaYSQVc cQ[ ^QXlSQV]lV eQZ\_SlV `VaV]V^^lV D
U\p _`YbQ^Yp cQ[Yf `VaV]V^^lf Y]VVcbp gV\_V bV]VZbcS_ _b_Rlf eQZ\_Slf
cY`_S 7 B\VUdVc _c]VcYcm5 hc_ eQZ\_SlZ cY` bdjVbcSV^^_ _c\YhQVcbp _c
UadTYf cY`_SD bQ]_V XQ]Vc^_V _c\YhYV b_bc_Yc S c_]5 hc_ `VaV]V^^lV eQZ6
\_S_T_ cY`Q `aVUbcQS\poc b_R_Z VUY^bcSV^^lZ SQaYQ^c SlaQWV^Yp
eQZ\_S_T_ cY`Q5 c_ Vbcm X^QhV^Yp eQZ\_S_T_ cY`Q bdjVbcSdoc c_\m[_ S SY6
UV hVT_6c_5ݷ hc_ [Q[6c_ cQ] faQ^Ycbp S eQZ\_Slf `VaV]V^^lf5ݷ Y R_\VV ^Y[Q[D
Yf UQWV ^V\mXp `aYbSQYSQcm7 @VaVUQSQcm eQZ\_SlV `VaV]V^^lV S `_U6
`a_TaQ]]l ]_W^_ c_\m[_ hVaVX F1B6`QaQ]Vcal7 Nc_ ]_WVc `_[QXQcmbp
^V`aYSlh^l]5 SVUm aQ^miV ]l SbVTUQ T_S_aY\Y _ X^QhV^Ypf XQUQ^^_T_ cY`Q
Y SlaQWV^Ypf5 SlhYb\V^YV [_c_alf UQݷc cQ[YV X^QhV^Yp5 Q `VaV]V^^lV c_T_
WV cY`Q aQbb]QcaYSQ\Y `a_bc_ [Q[ faQ^Y\YjV b__cSVcbcSdojVT_ X^QhV^Yp7
B eQZ\_Sl]Y cY`Q]Y Sbݷ ^Q_R_a_cC d ^Qb Vbcm c_\m[_ eQZ\_SlV `VaV]V^^lVD
]l ]_WV] U_TQUlSQcmbp5 hc_ S ^Yf hc_6c_ faQ^Ycbp5 Y UQWV T_S_aYcm5 hc_5
^QSVa^_V5 S ^Yf faQ^Ycbp X^QhV^YVݷ eQZ\_S_T_ cY`Q5ݷ ^_ SbV ncY aQXT_S_al
RdUdc ^V R_\VV hV] _cS\Vhݷ^^_Z eY\_b_eYVZ5 `_b[_\m[d ^Y[Q[Yf baVUbcS aQ6
R_cl b cQ[Y]Y X^QhV^Yp]Y S _calSV _c faQ^pjYf Yf `VaV]V^^lf S @Qb[Q\V
^Vc Y ^V `aVUSYUYcbp7 9^QhV T_S_ap5 `VaV]V^^lV eQZ\_Slf cY`_S `_XS_\p6
oc ^Q] aQX\YhQcm ]VWUd b_R_Z \oR_V [_\YhVbcS_ _U^_SaV]V^^_ Q[cYS^lf
1_c[alclf2 `_c_[_S SS_UQ6SlS_UQ5 ^_ Y c_\m[_C R_\miV ]l ^Y U\p hVT_ eQZ6
\_SlV `VaV]V^^lV Yb`_\mX_SQcm ^V ]_WV]7

3 XQSYbY]_bcY _c c_T_5 [Q[ ]l b_RYaQV]bp aQR_cQcm b eQZ\_]5 ]l U_\W^l
SlRaQcm [_^[aVc^lZ cY` eQZ\_S_Z `VaV]V^^_Z7 8UVbm d ^Qb Vbcm caY S_X]_W6
^_bcYC

∙ aQR_cQcm b eQZ\_]5 `aVU`_\QTQp5 hc_ _^ cV[bc_SlZD U\p nc_T_ Yb`_\m6
XdVcbp eQZ\_SQp `VaV]V^^Qp cY`Q D5HDD

∙ aQR_cQcm b eQZ\_] [Q[ b QRbcaQ[c^_Z `_b\VU_SQcV\m^_bcmo RQZc_S5
Y]Vp S_X]_W^_bcm XQ`YbQcm Y `a_hYcQcm \oR_Z VT_ eaQT]V^c b `_]_6
jmo cQ[ ^QXlSQV]lf _`VaQgYZ R\_h^_T_ hcV^Yp Y R\_h^_Z XQ6
`YbY D `aY nc_] `_caVRdVcbp eQZ\_SQp `VaV]V^^Qp5 cY` [_c_a_Z cQ[ Y
^QXlSQVcbp 69<5D

∙ `aVU`_\_WYcm5 hc_ eQZ\ b_bc_Yc YX R\_[_S Y^e_a]QgYY eY[bYa_SQ^6
^_Z U\Y^l5 [_c_alV b__cSVcbcSdoc ]QiY^^_]d `aVUbcQS\V^Yo S `Q6
]pcY X^QhV^YZ [Q[_T_6c_ cY`QD XUVbm ^Q] `_caVRdVcbp cQ[ ^QXlSQV]lZ
cY`YXYa_SQ^^lZ eQZ\ 5 U\p [_c_a_T_ @Qb[Q\m `_UUVaWYSQVc gV\_V
bV]VZbcS_ cY`_S5 SS_UY]lf `_\mX_SQcV\V]5 ^Q`aY]Va 69<5 ?6 9>D575B5
69<5 ?6 B51< Y\Y 1hQjV2 69<5 ?6 =IB53?B45 TUV =IB53?B4 ‑ Y]p _`Y6
bQ^^_T_ aQ^VV cY`Q6XQ`YbY7



<>A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

?c]VcY]5 hc_ b _U^Y] Y cV] WV eQZ\_] ]l ]_WV] `aY WV\Q^YY aQR_cQcm
`_ ]V^miVZ ]VaV USd]p5 Q hQbc_ Y SbV]Y caV]p YX `VaVhYb\V^^lf b`_b_R_SD
YXRYaQV]lZ ^Q]Y b`_b_R aQR_cl XQSYbYc R_\miV ^V _c eQZ\Q5 Q _c aViQV]_Z
XQUQhY7

3^V XQSYbY]_bcY _c c_T_5 [Q[_T_ cY`Q ]l Yb`_\mXdV] eQZ\_Sdo `VaV]V^6
^do5 `VaVU ^QhQ\_] aQR_cl b eQZ\_] ^V_Rf_UY]_ ^QX^QhYcm nc_Z `VaV]V^^_Z
[Q[_V6c_ Y]p eQZ\QD nc_ UV\QVcbp SlX_S_] `a_gVUdal 1CC97>7 >Q`aY]Va5 Vb\Y
]l f_cY] aQR_cQcm b cV[bc_Sl] eQZ\_] 41D17DHD5 ^Qf_UpjY]bp S cV[djVZ
UYaV[c_aYY5 ^Q] S bV[gYY _`YbQ^Yp `VaV]V^^lf `aYUݷcbp ^Q`YbQcm hc_6c_
Sa_UV

F1B
6:C D5HDD

Q TUV6c_ S `a_TaQ]]V ‑ SlX_S

1CC97>16:5 ’41D17DHD’2D

@_UhVa[^ݷ]5 hc_ cQ[_Z SlX_S `a_bc_ bSpXlSQVc Y]p ’41D17DHD’ b eQZ\_S_Z
`VaV]V^^_Z7 @a_gVUdaQ 1CC97> ^V `lcQVcbp ^Y _c[alcm eQZ\5 ^Y UQWV `a_6
SVaYcm5 bdjVbcSdVc \Y _^ 1hc_ Y `_^pc^_5 SVUm5 S_X]_W^_5 ]l [Q[ aQX b_RY6
aQV]bp b_XUQcm ^_SlZ eQZ\27 3 [QhVbcSV Y]V^Y eQZ\Q ]_W^_ Yb`_\mX_SQcm5
aQXd]VVcbp5 ^V c_\m[_ [_^bcQ^cl5 ^_ Y \oRlV SlaQWV^Yp cY`Q CDB9>7D Vb\Y
Y]p ^QhY^QVcbp b bY]S_\Q 5ݷ8ݷ c_ _^_ aQbb]QcaYSQVcbp [Q[ QRb_\oc^_V Y]p
eQZ\Q Y RdUVc _cbhYclSQcmbp _c [_a^VS_T_ [QcQ\_TQ ^QiVZ bYbcV]l5 Vb\Y WV
Y]p ^QhY^QVcbp b \oR_T_ UadT_T_ bY]S_\Q5 _^_ bhYcQVcbp _c^_bYcV\m^l]
Y _cbhYclSQVcbp _c cV[djVZ UYaV[c_aYYD S`a_hV]5 nc_ dWV _Rdb\_S\V^_ ^V
@Qb[Q\V]5 Q _`VaQgY_^^l]Y bYbcV]Q]Y bV]VZbcSQ ^>9H7

@_b[_\m[d d ^QhY^QojYf hQbc_ S_X^Y[QVc `dcQ^YgQ ]VWUd Y]V^V] eQZ\Q
Y Y]V^V] eQZ\_S_Z `VaV]V^^_Z5 `_UhVa[^ݷ] Vjݷ aQX5 hc_ nc_ USV b_SVaiV^^_
aQX^lV5 YX^QhQ\m^_ ^Y[Q[ ^V bSpXQ^^lV ]VWUd b_R_Z bdj^_bcY7 9]p eQZ6
\Q ‑ nc_ c_5 [Q[ _^ 1c_ Vbcm eQZ\2 ^QXlSQVcbp ^Q UYb[V5 `_U [Q[Y] Y]V^V] VT_
X^QVc _`VaQgY_^^Qp bYbcV]Q7 ;_TUQ ]l `YiV] `a_TaQ]]d5 ]l ]_WV] S__RjV
^V X^Qcm5 [Q[_S_ RdUVc Y]p eQZ\Q S_ SaV]p Vݷ aQR_clC S_X]_W^_5 Y]p eQZ\Q
^Q] d[QWVc `_\mX_SQcV\m5 Y\Y ]l `_\dhY] VT_ Vjݷ YX [Q[Yf6c_ Ybc_h^Y[_S5
S_X]_W^_ UQWV5 hc_ ]l VT_ `a_hYcQV] YX UadT_T_ eQZ\QD S aVQ\m^lf XQUQhQf
cQ[_V hQbc_ b\dhQVcbp7

B UadT_Z bc_a_^l5 Y]p eQZ\_S_Z `VaV]V^^_Z ‑ nc_ Y]p `VaV]V^^_Z Y
^YhVT_ R_\VV7 =l S_\m^l ^QXlSQcm bS_Y `VaV]V^^lV [Q[ ^Q] SXUd]QVcbpD Vb\Y
]l `VaVY]V^dV] `VaV]V^^lV5 ^_ ^YhVT_ R_\miV S `a_TaQ]]V ^V YX]V^Y]5 c_
Y `_SVUV^YV ^QiVZ `a_TaQ]]l ^V YX]V^Ycbp5 `_b[_\m[d Y]V^Q `VaV]V^^lf
^Q nc_ `_SVUV^YV ^Y[Q[ ^V S\Ypoc<A7 95 [_^Vh^_ WV5 SlRaQ^^_V ^Q]Y Y]p

<A?c]VcY]5 hc_ `aY^gY`YQ\m^_V _cbdcbcSYV S\Yp^Yp YXRaQ^^lf `a_TaQ]]Ybc_] [_^6
[aVc^lf Y]ݷ^ `VaV]V^^lf ^Q `_SVUV^YV `a_TaQ]]l ‑ _U^Q YX [\ohVSlf _b_RV^^_bcVZ
[_]`Y\YadV]lf pXl[_S `a_TaQ]]Ya_SQ^Yp5 [ [_c_al] _c^_bYcbp5 S hYb\V `a_hYf5 @Qb6
[Q\m7



;7B7 EQZ\l <>B

eQZ\_S_Z `VaV]V^^_Z ^Y[Q[ ^V bSpXQ^_ b cV]5 [Q[_Z eQZ\ YX faQ^pjYfbp ^Q
^QiV] UYb[V ]l RdUV] Yb`_\mX_SQcm7

BSpXm ]VWUd Y]V^V] eQZ\_S_Z `VaV]V^^_Z Y Y]V^V] eQZ\Q ^Q UYb[V ^Q6
hY^QVc bdjVbcS_SQcm c_\m[_ `_b\V SlX_SQ `a_gVUdal 1CC97>D R_\miV c_T_5
^Y[c_ ^V XQ`aVjQVc SlXSQcm ncd `a_gVUdad b^_SQ5 aQXadiYS bcQado bSpXm Y
dbcQ^_SYS ^_Sdo7

@_b\V c_T_5 [Q[ eQZ\_S_Z `VaV]V^^_Z ^QX^QhV^_ Y]p eQZ\Q5 ]l ]_WV]
`_`lcQcmbp _c[alcm eQZ\ U\p UQ\m^VZiVZ aQR_cl b ^Y]7 6b\Y ]l b_RYaQ6
V]bp hYcQcm Y^e_a]QgYo YX eQZ\Q5 c_ _c[alSQcm VT_ b\VUdVc b `_]_jmo
`a_gVUdal B5C5DD S nc_] b\dhQV eQZ\ U_\WV^ dWV bdjVbcS_SQcm 1Vb\Y VT_
^V bdjVbcSdVc5 `a_YX_ZUݷc _iYR[Q25 Y aQR_cQ b ^Y] ^Qh^ݷcbp b VT_ ^QhQ\m^_Z
`_XYgYY5 c_ Vbcm `VaSQp _`VaQgYp hcV^Yp YXS\Vhݷc UQ^^lV YX bQ]_T_ ^QhQ6
\Q eQZ\Q5 b\VUdojQp _`VaQgYp YXS\Vhݷc b\VUdojdo `_agYo UQ^^lf Y c7 U7
1\mcVa^QcYS^lZ SQaYQ^c _c[alcYp eQZ\Q ‑ b `_]_jmo `a_gVUdal B5GB9D57
3 nc_] b\dhQV eQZ\ ^V _RpXQ^ bdjVbcS_SQcmC Vb\Y VT_ ^Vc5 _^ RdUVc b_XUQ^5
Vb\Y WV _^ dWV Vbcm5 c_ Sbp Y^e_a]QgYp S [ݷ^ RdUVc d^Yhc_WV^Q5 aQR_cQ ^Qh6
cbpݷ^ bݷ hYbc_T_ \YbcQ7ݷ CV[bc_SlV eQZ\l5 [a_]V c_T_5 ]_W^_ _c[alcm ^Q
U_RQS\V^YV5 nc_ UV\QVcbp b `_]_jmo `a_gVUdal 1@@5>4D U\p cY`YXYa_SQ^^lf
Y R\_h^lf eQZ\_S ncQ `a_gVUdaQ ^V aQR_cQVc7

>dW^_ dhVbcm5 hc_ _`VaQgYp _c[alcYp eQZ\Q SbVTUQ haVSQcQ _iYR[Q6
]Y5 Q Sbca_V^^Qp UYQT^_bcY[Q5 [_c_ado d]VVc SbcQS\pcm S ^QiY `a_TaQ]6
]l [_]`Y\pc_a OB55 Y1C31<5 _c\YhQVcbp eVVaYhVb[_Z ^VS^pc^_bcmoD `_nc_]d
[aQZ^V WV\QcV\m^_ _c[\ohYcm Sbca_V^^do _RaQR_c[d _iYR_[ SS_UQ6SlS_UQ5
d[QXQS S `a_TaQ]]V dWV X^Q[_]do ^Q] UYaV[cYSd K4R6M5 Y _aTQ^YX_SQcm _R6
aQR_c[d _iYR_[ bQ]_bc_pcV\m^_5 Yb`_\mXdp X^QhV^YV `VaV]V^^_Z RX[5CE<D
1b]7 bca7 ;B@27

5\p hcV^Yp Y XQ`YbY cV[bc_Slf Y cY`YXYa_SQ^^lf eQZ\_S Yb`_\mXdocbp
dWV X^Q[_]lV ^Q] _`VaQc_al B514 Y GB9D55 `aYhݷ] U\p cV[bc_Slf 1^_ ^V U\p
cY`YXYa_SQ^^lf2 eQZ\_S ]_W^_ Yb`_\mX_SQcm cQ[WV Y B514<>5 Y GB9D5<>D
_c\YhYV XUVbm \Yim S c_]5 hc_5 aQR_cQp b eQZ\Q]Y5 Q ^V b_ bcQ^UQac^l]Y
`_c_[Q]Y SS_UQ6SlS_UQ5 `VaSl] QaTd]V^c_] S ncYf _`VaQc_aQf ]l d[QXlSQV]
eQZ\_Sdo `VaV]V^^do7 >Q`aY]Va5 Vb\Y d ^Qb Vbcm eQZ\_SQp `VaV]V^^Qp 6:
Y `VaV]V^^Qp H cY`Q 9>D575B5 ]l ]_WV] ^Q`YbQcm hc_6c_ Sa_UV

GB9D516:5 H2D

‑ `aYhݷ] Vb\Y 6: Y]VVc cY` D5HD5 c_ S b__cSVcbcSdojYZ eQZ\ RdUVc XQ`YbQ6
^_ cV[bc_S_V `aVUbcQS\V^YV hYb\Q5 faQ^pjVT_bp S H 1c_ Vbcm `_b\VU_SQcV\m6
^_bcm RQZc_S b [_UQ]Y bY]S_\_S6gYea25 c_TUQ [Q[ Vb\Y 6: ‑ cY`YXYa_SQ^^lZ
eQZ\5 c_ XQ`YbQ^_ RdUVc a_S^_ USQ RQZcQ ‑ ]QiY^^_V `aVUbcQS\V^YV hYb6
\Q cY`Q 9>D575B7 C_h^_ cQ[ WV `aY]V^pocbp X^Q[_]lV ^Q] ed^[gYY 5?6 Y
\55;N?6 1`_b\VU^pp ‑ c_\m[_ U\p cV[bc_Slf eQZ\_S2C `aY aQR_cV b eQZ\Q]Y
ncY `a_gVUdal `aY^Y]Qoc _UY^ QaTd]V^c ‑ eQZ\_Sdo `VaV]V^^do5 cQ[ hc_
]l ]_WV] ^Q`YbQcm hc_6^YRdUm Sa_UV G89<5ݷ >?D 5?616:2 7ݷ?4



<?9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

5\p aQR_cl b R\_h^l]Y eQZ\Q]Y B514 Y GB9D5 ^V T_Upcbp5 S]Vbc_ ^Yf
Yb`_\mXdocbp `a_gVUdal K<?3;[514 Y K<?3;`B9D55 [_c_alV ]l aQbb]_caY]
`_XWV S `QaQTaQeV5 `_bSpjݷ^^_] nc_]d cY`d eQZ\_S7

;_TUQ aQR_cQ b eQZ\_] _[_^hV^Q5 VT_ b\VUdVc XQ[alcm SlX_S_] `a_gVUd6
al 3<?C57 EQZ\_Sdo `VaV]V^^do ]_W^_ `_b\V nc_T_ Yb`_\mX_SQcm UQ\miV
U\p aQR_cl b UadTY] 1Y\Y UQWV cV] WV bQ]l]2 eQZ\_]D Vb\Y `_b\V XQ[al6
cYp eQZ\Q bUV\Qcm B5C5D Y\Y B5GB9D5 b c_Z WV bQ]_Z eQZ\_S_Z `VaV]V^^_Z5
RdUVc _c[alc eQZ\ b cV] WV bQ]l] Y]V^V]<B5 ^_ ]_W^_ `VaV^QX^QhYcm Y]p5
`_Sc_a^_ SlXSQS 1CC97>7

3 XQ[\ohV^YV SS_U^_T_ `QaQTaQeQ `aYSVUݷ] cV[bc `a_TaQ]]l5 XQ`YblSQ6
ojVZ Sbݷ cd WV eaQXd Q5<<?5 G?B<41 S cV[bc_SlZ eQZ\ 85<<?7DHDC

@B?7B1= Q5<<?O9<5D K 85<<?69<57@1C M
3?>CD

=5CC175 F ’Q5<<?5 G?B<41’D
69<5>1=5 F ’85<<?7DHD’D

F1B
6C D5HDD

2579>
1CC97>165 69<5>1=52D
B5GB9D5162D
GB9D5<>165 =5CC1752D
3<?C5162

5>47

@_b\V XQ`db[Q cQ[_Z `a_TaQ]]l S cV[djV] [QcQ\_TV `_pSYcbp eQZ\
85<<?7DHD aQX]Va_] := RQZc 1:< bY]S_\_S b__RjV^Yp Y `VaVS_U bca_[Y25 [_6
c_alZ ]_W^_ `a_b]_caVcm5 ^Q`aY]Va5 b `_]_jmo [_]Q^Ul 31DC

1FCDI8?CDCN8G?B;4 7885<<?69<5
1FCDI8?CDCN8G?B;4 <C 6< 85<<?7DHD
6BG6B66B66 : 1FCD 1FCD := ;9:>69@6:A :AC>9 85<<?7DHD
1FCDI8?CDCN8G?B;4 31D 85<<?7DHD
Q5<<?5 G?B<41
1FCDI8?CDCN8G?B;4

3__RjV6c_ `aQSY\m^VV5 [_^Vh^_5 Rl\_ Rl bUV\Qcm hdcm6hdcm Q[[daQc^VVC

@B?7B1= Q5<<?O9<5D
3?>CD

=5CC175 F ’Q5<<?5 G?B<41’D
69<5>1=5 F ’85<<?7DHD’D

F1B
6C D5HDD

2579>

<B2l\_ Rl _iYR[_Z XQpSYcm5 hc_ RdUVc _c[alc c_c WV bQ]lZ eQZ\C XQ c_ SaV]p5 [_c_6
a_V `a_f_UYc ]VWUd Sl`_\^V^YV] 3<?C5 Y B5C5D8B5GB9D55 [c_6c_ UadT_Z ]_T `VaVY]V^_SQcm
Y\Y dUQ\Ycm ^Qi eQZ\5 Q `_U VT_ Y]V^V] XQ`YbQcm ^Q UYb[ b_SbV] UadT_Z7



;7B7 EQZ\l <?:

K4R6M
1CC97>165 69<5>1=52D
B5GB9D5162D
96 RX[5CE<D EG 9 D85>
2579>

GB9D5<>1’L?E<4>’’D ?@5> 69<5 ’5 69<5>1=52D
81<D1:2

5>4D
GB9D5<>165 =5CC1752D
96 RX[5CE<D EG 9 D85>
2579>

GB9D5<>1’L?E<4>’’D GB9D5 D? D85 69<5’2D
81<D1:2

5>4D
3<?C5162

5>47

@VaS_V b__RjV^YV _R _iYR[V XUVbm T_aQXU_ SQW^VV5 hV] Sc_a_VC eQZ\l _hV^m
hQbc_ ^V _c[alSQocbp `_ b_SVaiV^^_ ^V XQSYbpjY] _c ^Qb `aYhY^Q]5 c_TUQ
[Q[ Vb\Y eQZ\ _c[al\bp5 c_ S R_\miY^bcSV b\dhQVS XQ`Ybm S ^VT_ `a_ZUݷc
db`Vi^_ 1f_cp5 [_^Vh^_5 ^V SbVTUQC ^Q`aY]Va5 ^Q UYb[V ]_WVc [_^hYcmbp ]V6
bc_27

?c[alclZ eQZ\5 Vb\Y nc_ `a_bc_Z eQZ\ ^Q UYb[V5 fQaQ[cVaYXdVcbp cV6
[djVZ `_XYgYVZ5 [_c_aQp _Rlh^_ `aY _c[alcYY dbcQ^QS\YSQVcbp ^Q ^QhQ\_
eQZ\Q5 Q `aY _c[alcYY cV[bc_S_T_ eQZ\Q b `_]_jmo `a_gVUdal 1@@5>4 ‑
^Q VT_ [_^Vg7 ;QWUQp _`VaQgYp SS_UQ Y\Y SlS_UQ bUSYTQVc cV[djdo `_XY6
gYo S`VaݷU ^Q bc_\m[_ RQZc_S5 b[_\m[_ Rl\_ SSVUV^_ Y\Y SlSVUV^_7 @_nc_]d5
^Q`aY]Va5 `_b\VU_SQcV\m^lV _`VaQgYY hcV^Yp YX _U^_T_ Y c_T_ WV eQZ\Q
`a_hYcQoc ^V _U^Y Y cV WV UQ^^lV5 Q `_b\VU_SQcV\m^_ `_agYY UQ^^lf5 ^Q6
f_UpjYVbp S eQZ\V5 _U^d XQ UadT_Z7 3 ^V[_c_alf b\dhQpf cV[djdo `_XYgYo
_c[alc_T_ eQZ\Q ]_W^_ YX]V^Ycm7

;7B7;7 CV[bc_SlV eQZ\l

;Q[ b\VUdVc YX ^QXSQ^Yp5 cV[bc_SlZ eQZ\ ‑ nc_ eQZ\5 b_UVaWQjYZ
S bVRV cV[bc5 Y\Y5 c_h^VV5 UQ^^lV S cV[bc_S_] e_a]QcV 1b]7 <7=7:ݷݷ Y :7=7?27
=_W^_ b[QXQcm5 hc_ UQ^^lV S cQ[_] eQZ\V `aVUbcQS\poc b_R_Z ^V[do `_b\V6
U_SQcV\m^_bcm bY]S_\_S5 Y^_TUQ aQXUV\pV]do `VaVS_UQ]Y bca_[YD Y]V^^_ S
cQ[_] e_a]QcV ]l hYcQV] UQ^^lV YX bcQ^UQac^_T_ `_c_[Q SS_UQ Y SlUQݷ]
Yf S bcQ^UQac^lZ `_c_[ SlS_UQ7

5\p aQR_cl b cV[bc_Sl]Y eQZ\Q]Y5 [Q[ dWV T_S_aY\_bm5 `aY]V^poc6
bp eQZ\_SlV `VaV]V^^lV Sbca_V^^_T_ cY`Q D5HDD c_\m[_ U\p cQ[Yf `_c_[_S
SS_UQ6SlS_UQ _`aVUV\V^_ `_^pcYV bca_[Y5 hc_ UV\QVc _b]lb\V^^l] `aY]V^V6
^YV _`VaQc_a_S GB9D5<> Y B514<>5 Q cQ[WV ed^[gYY 5?<> 15>4 ?6 <9>525 [_c_aQp
S_XSaQjQVc YbcY^d5 Vb\Y S cV[djVZ `_XYgYY S UQ^^_] eQZ\V ^Qf_UYcbp [_6
^Vg bca_[Y7 ?bcQ\m^lV cY`l eQZ\_S ^V b_bc_pc YX bca_[5 cQ[ hc_ ^Y SlS_U b



<?; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

`VaVS_U_] bca_[Y5 ^Y SS_U U_ [_^gQ bca_[Y5 ^Y b_RbcSV^^_ [_^Vg bca_[Y U\p
^Yf ^V Y]Voc b]lb\Q7

3QW^_ `_^Y]Qcm5 hc_5 Vb\Y aVhm YUݷc ^V _ bY]S_\Qf Y bca_[Qf5 Q _ UQ^^lf
UadTYf cY`_S ‑ ^Q`aY]Va5 _ hYb\Qf ‑ c_ _`VaQgYp SlS_UQ S cV[bc_SlZ eQZ\
`_UaQXd]VSQVc `VaVS_U YX ]QiY^^_T_ `aVUbcQS\V^Yp S cV[bc_S_V5 Q _`VaQgYp
SS_UQ ‑ `VaVS_U YX cV[bc_S_T_ `aVUbcQS\V^Yp S ]QiY^^_V7 6b\Y nc_ ^V b_6
SbV] `_^pc^_5 `VaVhYcQZcV 5?7=7:ݷ `aYhݷ] `ap]_ bVZhQbD Vb\Y b\_W^_bcY ^V
YbhVX\Y5 _RaQcYcVbm [ [_]d6^YRdUm5 [c_ b]_WVc SQ] Sbݷ _Rkpb^Ycm7 AQX\Y6
hYV ]VWUd cV[bc_Sl] Y ]QiY^^l] `aVUbcQS\V^YV] 1S hQbc^_bcY5 U\p hYbV\2
U_\W^_ Rlcm U\p SQb b_SVaiV^^_ _hVSYU^l]D Vb\Y nc_ ^V cQ[5 UQ\miV YUcY
RVbb]lb\V^^_7

3 hQbc^_bcY5 S ?7=7:ݷ ]l aQbb]QcaYSQ\Y eQZ\l5 b_UVaWQjYV bc_ gV6
\lf hYbV\ _c :999 U_ :999BB5 [QWU_V ^Q :99: R_\miV `aVUlUdjVT_5 `aYhݷ]
eQZ\ >E=25BC7DHD b_UVaWQ\ ncY hYb\Q S cV[bc_S_] `aVUbcQS\V^YY5 Q eQZ\
>E=25BC729> ‑ S ]QiY^^_]5 [_c_a_V ]l ^Q c_c ]_]V^c ^QXlSQ\Y RY^Qa^l]7
@a_TaQ]]Q5 b_XUQojQp `VaSlZ YX ncYf eQZ\_S5 ]_T\Q Rl SlT\pUVcm cQ[C
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CV[bc_SlV eQZ\l ^V U_`db[Qoc `aY^dUYcV\m^_T_ YX]V^V^Yp cV[djVZ `_XY6
gYY Y ^V `aVU`_\QTQoc `_`VaV]V^^lf _`VaQgYZ hcV^Yp Y XQ`YbYD cQ[YV eQZ\l
b\VUdVc XQ`YblSQcm gV\Y[_]5 _c ^QhQ\Q [ [_^gd5 Y^_TUQ S ^Vb[_\m[_ `aYݷ]_S
1S nc_] b\dhQV eQZ\ _c[alSQVcbp ^Q U_RQS\V^YV b `_]_jmo 1@@5>427 >QXQU
`aY XQ`YbY cV[bc_Slf eQZ\_S ^V S_XSaQjQocbpD Vb\Y `_caVR_SQ\_bm hc_6c_
YX]V^Ycm S ^QhQ\V Y\Y S bVaVUY^V bdjVbcSdojVT_ cV[bc_S_T_ eQZ\Q5 VT_ `V6
aVXQ`YblSQoc SVbm7 @_nc_]d U\p cV[bc_Slf eQZ\_S `a_gVUdaQ B5C5D
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_c[alSQVc eQZ\ S aVWY]V _]c_\mݷ hcV^YV5ݷ Q `a_gVUdal B5GB9D5 Y
1@@5>4 ‑ S aVWY]V _]c_\mݷ XQ`Ybm7ݷ

?b_RV^^_bcY cV[bc_S_T_ `aVUbcQS\V^Yp UQ^^lf caVRdoc U_`_\^YcV\m^_Z
_bc_a_W^_bcY `aY Sl`_\^V^YY hcV^Yp _Uݷ [_^gQ eQZ\Q7ݷ @_Ua_R^_V _RbdW6
UV^YV nc_T_ ]l dWV `aYS_UY\Y S =7<7;ݷ U\p b\dhQp bcQ^UQac^_T_ `_c_[Q SS_UQD
`aY hcV^YY YX _Rlh^_T_ cV[bc_S_T_ eQZ\Q S_X^Y[Qoc Q^Q\_TYh^lV `a_R\V]l5
aViQV]lV b `_]_jmo c_Z WV bQ]_Z ed^[gYY \55;N?65 c_\m[_ S nc_] b\dhQV
_^Q SlXlSQVcbp b _U^Y] `QaQ]Vca_]5 S [QhVbcSV [_c_a_T_ VZ `VaVUQݷcbp eQZ6
\_SQp `VaV]V^^Qp7 >Q`_]^Y]5 hc_ ed^[gYp \55;N?6 eQ[cYhVb[Y `a_SVapVc5
Vbcm \Y Vjݷ S `_c_[V X^QhQjYV 1^V`a_RV\m^lV2 bY]S_\lD U\p nc_T_ _^Q `a_6
hYclSQVc Y _cRaQblSQVc SbV `a_RV\m^lV bY]S_\l5 Y Vb\Y S `a_gVbbV nc_T_
hcV^Yp8_cRaQblSQ^Yp S_X^Y[QVc bYcdQgYp Vg^_]ݷ eQZ\Q5ݷ ed^[gYp S_XSaQ6
jQVc 5ݷYbcY^dݷ Vb\Y WV ^QZUV^ X^QhQjYZ bY]S_\5 nc_c bY]S_\ S_XSaQjQVcbp
_RaQc^_ S `_c_[ 1bhYcQVcbp ^V`a_hYcQ^^l]5 hc_Rl VT_ Yb`_\mX_SQ\ `_b\VUd6
ojYZ B51425 Q bQ]Q ed^[gYp `aY nc_] S_XSaQjQVc 7ݷWm_\ݷ @aVUdb]_caV^Q
ݷeQZ\_SQpݷ SVabYp cQ[WV Y U\p ed^[gYY \55;N?<>5 [_c_aQp Q^Q\_TYh^l]
_RaQX_] ݷYjVcݷ [_^Vg bca_[Y5 c7 V7 `a_SVapVc5 ]_W^_ \Y YX cV[djVZ bca_[Y
`a_hYcQcm Vjݷ hc_6c_ X^QhY]_V7

@dbcm5 [ `aY]Vad5 d ^Qb Y]VVcbp cV[bc_SlZ eQZ\5 Y]p [_c_a_T_ ]l `_6
\dhY] hVaVX QaTd]V^c [_]Q^U^_Z bca_[YD eQZ\ b_bc_Yc YX bca_[5 S [QWU_Z
YX [_c_alf aQb`_\QTQocbp _U^_ Y\Y ^Vb[_\m[_ hYbV\ b `\QSQojVZ c_h[_Z7
HYb\Q5 ^Qf_UpjYVbp S _U^_Z bca_[V5 ^Q] ^dW^_ RdUVc `VaV]^_WYcm5 Q aV6
Xd\mcQcl ncYf d]^_WV^YZ ‑ b\_WYcm Y SlSVbcY aVXd\mcQc7 >Q`aY]Va5 U\p
eQZ\Q5 b_UVaWQjVT_
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aVXd\mcQc_] aQR_cl U_\W^_ bcQcm hYb\_ <?797 B__cSVcbcSdojdo `a_TaQ]]d
]_W^_ ^Q`YbQcm cQ[C
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?RaQcYcV S^Y]Q^YV ^Q B514<>162 `_b\V gY[\Q hcV^YZ8d]^_WV^YZ7 ?^ SbcQS6
\V^ U\p c_T_5 hc_Rl YXkpcm YX `_c_[Q SS_UQ bY]S_\ `VaVS_UQ bca_[YD Vb\Y
nc_c _`VaQc_a dRaQcm5 `a_TaQ]]Q `a_bc_ 7ݷXQSYb^Vcݷ

Pb^_5 hc_ ed^[gYY \55;N?6 Y \55;N?<> ]_W^_ `aY]V^pcm c_\m[_ U\p cV[6
bc_Slf eQZ\_SD U\p \oRlf UadTYf e_a]Qc_S UQ^^lf cQ[YV ed^[gYY `a_bc_
^V Y]Voc b]lb\Q5 SVUm Y aQXUV\V^YV UQ^^lf `a_RV\Q]Y5 Y aQX^VbV^YV UQ^^lf
^Q aQX^lV bca_[Y ‑ nc_5 _hVSYU^_5 pS\V^Yp5 S_X]_W^lV c_\m[_ `aY aQR_cV b
cV[bc_Sl] `aVUbcQS\V^YV]7

Bc_Yc _c]VcYcm5 hc_ `_c_[Y bcQ^UQac^_T_ SS_UQ Y bcQ^UQac^_T_ SlS_UQ c_WV Y]Voc
bS_Y Y]V^Q ‑ U\p ^Yf OB55 Y1C31< `aVUdb]QcaYSQVc T\_RQ\m^lV `VaV]V^^lV5 Y]VojYV
cY` D5HD7 @_c_[ bcQ^UQac^_T_ SlS_UQ ]_W^_ d`_]p^dcm `_ Y]V^Y ?ED@EDD ^Q`aY]Va5
GB9D5<>1?ED@ED5 ’Q5<<?’2 ‑ nc_ c_ WV bQ]_V5 hc_ Y `a_bc_ GB9D5<>1’Q5<<?’27 1^Q6
\_TYh^_5 `_c_[ bcQ^UQac^_T_ SS_UQ _R_X^QhQVcbp Y]V^V] 9>@ED5 cQ[ hc_ ]_W^_ ^Q6
`YbQcm B51419>@ED5 H2 S]Vbc_ `a_bc_ B5141H27 NcY `VaV]V^^lV ]_Tdc Rlcm dU_R^l5
^Q`aY]Va5 Vb\Y Sl `YiVcV [Q[do6c_ `_U`a_TaQ]]d5 [_c_aQp RdUVc SlUQSQcm UQ^^lV S
cV[bc_S_] SYUV5 ^_ ^V X^QVcV XQaQ^VV5 ^dW^_ \Y RdUVc SlUQSQcm ncY UQ^^lV S cV[bc_6
SlZ eQZ\ Y\Y S bcQ^UQac^lZ `_c_[D S nc_] b\dhQV ]_W^_ `aVUdb]_caVcm `QaQ]Vca
cY`Q D5HD5 S [QhVbcSV [_c_a_T_ `VaVUQSQcm Y\Y _c[alcdo eQZ\_Sdo `VaV]V^^do5 Y\Y
?ED@ED7

@_U S\Yp^YV] pXl[Q BY S_ OB55 Y1C31< S_i\Y cQ[WV UadTYV ^QXSQ^Yp T\_RQ\m^lf `V6
aV]V^^lf5 _R_X^QhQojYf bcQ^UQac^lV `_c_[YC CD49> 1c_ WV5 hc_ Y 9>@ED2 Y CD4?ED 1c_
WV5 hc_ Y ?ED@ED27 ;a_]V c_T_5 OB55 Y1C31< `_XS_\pVc _bdjVbcSYcm SlS_U S bcQ^UQac6
^lZ `_c_[ SlUQhY b__RjV^YZ _R _iYR[Qf 1b]7 25::7;7:ݷ cQ[WV ^QXlSQV]lZ `_c_[_]
UYQT^_bcY[Y5 [_c_alZ _R_X^QhQVcbp [Q[ NBBXED@ED Y\Y CD45BB7

;7B7<7 CY`YXYa_SQ^^lV eQZ\l

@_U cY`YXYa_SQ^^l] eQZ\_] S @Qb[Q\V `_^Y]QVcbp eQZ\5 b_UVa6
WQjYZ `_b\VU_SQcV\m^_bcm XQ`YbVZ _UY^Q[_S_T_ aQX]VaQ5 b__cSVcbcSdo6
jYf ]QiY^^_]d `aVUbcQS\V^Yo X^QhV^YZ [Q[_T_6c_ cY`Q7 >Q`aY]Va5 eQZ\
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>E=25BC729>5 [_c_alZ Yb`_\mX_SQ\bp S 5?7=7:ݷ ]_W^_ aQbb]QcaYSQcm [Q[ b_6
bc_pjYZ YX :99 XQ`YbVZ `_ hVclaV RQZcQ [QWUQp5 b__cSVcbcSdojYf ]QiY^^_6
]d `aVUbcQS\V^Yo hVclaݷfRQZc^_T_ gV\_T_ 1cY` <?>79>D27 B\VUdojQp `a_6
TaQ]]Q b_XUQbc cQ[_Z eQZ\C
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6b\Y baQS^Ycm ncd `a_TaQ]]d b `a_TaQ]]_Z P5>5B1D5WE=]HD YX `aVUlUd6
jVT_ `QaQTaQeQ5 ]_W^_ _R^QadWYcm5 hc_ S cV[bcV `_hcY ^YhVT_ ^V YX]V^Y6
\_bmC `_]V^p\_bm ^QXSQ^YV `a_TaQ]]l5 bdeeY[b S Y]V^Y eQZ\Q 1729> S]Vbc_
7DHD25 Yb`_\mXdVcbp _`VaQc_a GB9D5 S]Vbc_ GB9D5<> Y5 ^Q[_^Vg5 bQ]_V T\QS^_VC
eQZ\_SQp `VaV]V^^Qp S `aVUlUdjVZ `a_TaQ]]V Y]V\Q cY` D5HD5 Q S nc_Z ‑
69<5 ?6 <?>79>D7

3 `aY^gY`V5 eQZ\ ]_WVc b_bc_pcm YX XQ`YbVZ5 Y]VojYf `aQ[cYhVb[Y \o6
R_Z cY`5 ^V\mXp c_\m[_ Yb`_\mX_SQcm eQZ\_SlV cY`lD ^Qbc_pcV\m^_ ^V aV6
[_]V^UdVcbp 1f_cp Y S_X]_W^_2 Yb`_\mX_SQcm d[QXQcV\Y5 [_c_alV ]l RdUV]
aQbb]QcaYSQcm S b\VUdojVZ T\QSV7 9X UQ^^lf \oR_T_ UadT_T_ cY`Q eQZ\ b_6
bc_pcm ]_WVcD S hQbc^_bcY5 Yb`_\mXdp cY` 69<5 ?6 381B5 ]_W^_ _c[alcm S
[QhVbcSV cY`YXYa_SQ^^_T_ cV[bc_SlZ eQZ\5 UQ Y S__RjV \oR_Z5 SVUm \oR_Z
eQZ\ b_bc_Yc YX RQZc_S7

?hV^m hQbc_ S a_\Y cY`Q XQ`YbY S cY`YXYa_SQ^^_] eQZ\V Yb`_\mXdVcbp5
b_RbcSV^^_5 XQ`Ybm 1B53?B427 >Q`aY]Va5 b_XUQSQp [Q[do6^YRdUm `a_TaQ]]d
U\p aQR_cl b c_`_TaQeYhVb[Y]Y [QacQ]Y5 ]l ]_T\Y Rl XQUVZbcS_SQcm eQZ\5
b_UVaWQjYZ c_h[Y ^Q ]Vbc^_bcY5 XQUQ^^lV iYa_c_Z Y U_\T_c_Z Y b^QRWݷ^^lV
^QXSQ^Yp]Y7 5\p nc_T_ ]_W^_ Rl\_ Rl _`YbQcm cQ[_Z cY`C
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5\p b_XUQ^Yp cQ[_T_ eQZ\Q ]_W^_ S_b`_\mX_SQcmbp `a_gVUda_Z B5GB9D55 U\p
_c[alcYp bdjVbcSdojVT_ ‑ `a_gVUda_Z B5C5D7 ?`VaQgYY _c[alcYp ^Q U_RQS6
\V^YV U\p cY`YXYa_SQ^^lf eQZ\_S ^V `aVUdb]_caV^_7

3 _c\YhYV _c cV[bc_Slf eQZ\_S5 [_c_alV b_bc_pc YX bca_[ aQX^_T_ aQX]V6
aQ5 XQ`YbY cY`YXYa_SQ^^lf eQZ\_S Y]Voc eY[bYa_SQ^^lZ aQX]Va5 hc_ `_X6
S_\pVc hVaVU_SQcm _`VaQgYY hcV^Yp Y XQ`YbY S \oRlV ]VbcQ bdjVbcSdojV6
T_ eQZ\Q7 9X]V^Ycm cV[djdo `_XYgYo S _c[alc_] cY`YXYa_SQ^^_] eQZ\V
]_W^_ b `_]_jmo `a_gVUdal C55;5 [_c_a_Z ^dW^_ `VaVUQcm USQ `QaQ]Vc6
aQC eQZ\_Sdo `VaV]V^^do Y ^_]Va XQ`YbY 1`aY nc_] bQ]Qp `VaSQp XQ`Ybm S
eQZ\V Y]VVc ^_]Va 927 >Q`aY]Va5 b\VUdojYV USV bca_[YC

C55;165 :>2D
GB9D5165 B532D

XQ`Yidc XQ`Ybm B53 S `_XYgYo ❷:>5 S^V XQSYbY]_bcY _c c_T_5 b [Q[Y]Y `_XY6
gYp]Y eQZ\Q ]l aQR_cQ\Y U_ nc_T_7 Nc_ ]_W^_ Yb`_\mX_SQcm U\p YX]V^V^Yp
_cUV\m^lf XQ`YbVZ dWV bdjVbcSdojVT_ eQZ\Q5 hc_ _b_RV^^_ SQW^_ U\p eQZ6
\_S X^QhYcV\m^_T_ _Rkݷ]Q5 `_b[_\m[d `_XS_\pVc _R_ZcYbm RVX Yf `VaVXQ`YbY7
@dbcm5 [ `aY]Vad5 d ^Qb Vbcm eQZ\5 b_bc_pjYZ YX XQ`YbVZ W1=54Y?9>D5 Y ^dW6
^_ SXpcm YX nc_T_ eQZ\Q XQ`Ybm b ^_]Va_] @9> Y `_]V^pcm Vݷ Y]p 1c_ Vbcm
X^QhV^YV `_\p >1=52 ^Q bca_[d ’L853;:;’7 5\p nc_T_ ]l ]_WV] `a_hYcQcm
ncd XQ`Ybm S `VaV]V^^do cY`Q W1=54Y?9>D 1RdUV] bhYcQcm5 hc_ cQ[Qp `VaV6
]V^^Qp d ^Qb Vbcm Y ^QXlSQVcbp >@25 YX]V^Ycm X^QhV^YV `_\p >1=5 Y XQ`YbQcm
`_\dhV^^do XQ`Ybm ^Q c_ WV ]Vbc_C
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?RaQcYcV S^Y]Q^YV5 hc_ `VaVU XQ`Ybmo ^Q] `aYi\_bm _`pcm `aY]V^Ycm C55;D
UV\_ S c_]5 hc_ `_b\V _`VaQgYY hcV^Yp cV[djQp `_XYgYp S _c[alc_] eQZ\V 6
bcQ\Q b__cSVcbcS_SQcm XQ`YbY5 b\VUdojVZ XQ `a_hYcQ^^_Z5 c_ Vbcm S UQ^^_]
b\dhQV ‑ XQ`YbY ❷ @9?5 Y `aYi\_bm nc_ Yb`aQSYcm7

3__RjV T_S_ap5 UQ\V[_ ^V SbV eQZ\l5 [_c_alV ]_W^_ _c[alcm5 `_UUVaWYSQoc YX]V6
^V^YV cV[djVZ `_XYgYYD cV `_c_[Y SS_UQ6SlS_UQ5 U\p [_c_alf bQ]_ `_^pcYV cV[djVZݷ
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`_XYgYYݷ Y]VVc b]lb\5 `aY^pc_ ^QXlSQcm `_XYgY_^YadV]l]Y7 ; cQ[Y]5 S hQbc^_bcY5
_c^_bpcbp _Rlh^lV UYb[_SlV eQZ\lD Q S_c U\p `_c_[_S5 bSpXQ^^lf b cVa]Y^Q\_] 1SS_U
bݷ [\QSYQcdal5ݷ SlS_U Q^ݷ n[aQ^2ݷ Y\Y b d`_]Y^QSiY]bp S ::7;7:ݷ `bVSU_dbca_ZbcS_]
845F8>E<<5 cV[djQp `_XYgYp ^V _`aVUV\V^Q7 @_Ua_R^_ ݷXYgY_^YadV]_bcm_`ݷ `_c_[_S
SS_UQ6SlS_UQ ]l _RbdUY] S_ Sc_a_] c_]V7

@_b[_\m[d cY`YXYa_SQ^^lV eQZ\l `_XS_\poc hVaVU_SQcm _`VaQgYY hcV6
^Yp Y XQ`YbY5 `_ d]_\hQ^Yo `a_gVUdal5 _c[alSQojYV cY`YXYa_SQ^6
^lZ eQZ\5 _c[alSQoc VT_ S aVWY]V hcV^YVݷ Y XQ`Ybm7ݷ Nc_ [QbQVcbp
Y B5C5D5 Y B5GB9D5C aQX\YhYV ]VWUd ^Y]Y c_\m[_ S c_]5 hc_ B5GB9D5 b_XUQݷc
^_SlZ eQZ\5 Q Vb\Y eQZ\ b cQ[Y] Y]V^V] dWV Vbcm5 c_ \Y[SYUYadVc VT_ bcQ6
a_V b_UVaWY]_VD B5C5D ^V UV\QVc ^Y c_T_5 ^Y UadT_T_5 Q Vb\Y eQZ\Q b cQ[Y]
Y]V^V] ^V Rl\_5 SlUQݷcbp _iYR[Q7

CQ[_Z `_Uf_U ]_WVc b_XUQcm `a_R\V]l5 ^Q`aY]Va5 `aY aQR_cV b eQZ\_]5
[_c_alZ `a_TaQ]]Q U_\W^Q c_\m[_ `a_hYcQcm5 `aY nc_] U\p VT_ XQ`YbY d `a_6
TaQ]]l ^VU_bcQc_h^_ `_\^_]_hYZ7 3 cQ[_Z bYcdQgYY `_`lc[Q _c[alcm eQZ\
U\p hcV^Yp Y XQ`YbY _[_^hYcbp ^VdUQhVZ5 c_ Vbcm [Q[ B5C5D5 cQ[ Y B5GB9D5
SlUQbc _iYR[d7 AViYcm `a_R\V]d `_XS_\pVc T\_RQ\m^Qp `VaV]V^^Qp5 [_c_aQp
^QXlSQVcbp 69<5=?45D `_ d]_\hQ^Yo _^Q b_UVaWYc X^QhV^YV ;5 _X^QhQojVV5
hc_ cY`YXYa_SQ^^lV eQZ\l _c[alSQocbp ^Q hcV^YV Y XQ`Ybm7 6b\Y S ncd `V6
aV]V^^do XQ`YbQcm hYb\_ 95 c_ eQZ\l RdUdc _c[alSQcmbp S aVWY]V _]c_\mݷ
hcV^YV5ݷ hc_ `_XS_\Yc 1b `_]_jmo `a_gVUdal B5C5D2 db`Vi^_ _c[alcm eQZ\5
^Q XQ`Ybm [_c_a_T_ d ^Qb `aQS ^Vc5 ^_ Vbcm `aQSQ ^Q hcV^YVD [_^Vh^_5 cQ[_Z
eQZ\ ]l b]_WV] c_\m[_ hYcQcm7 ?hV^m aVU[_ SbcaVhQVcbp bYcdQgYp5 [_TUQ d
^Qb Vbcm `aQSQ ^Q XQ`Ybm S eQZ\5 ^_ ^Vc S_X]_W^_bcY hcV^Yp7 3 nc_] b\d6
hQV ^dW^_ XQ^VbcY S `VaV]V^^do 69<5=?45 X^QhV^YV : Y U\p _c[alcYp eQZ\Q
Yb`_\mX_SQcm B5GB9D57

;7B7=7 2\_h^lZ SS_U6SlS_U

>QapUd b cV[bc_Sl]Y Y cY`YXYa_SQ^^l]Y eQZ\Q]Y OB55 Y1C31< `_UUVa6
WYSQVc cQ[ ^QXlSQV]lV ^VcY`YXYa_SQ^^lV eQZ\l 5 `_XS_\pojYV `a_YX6
S_UYcm hcV^YV Y XQ`Ybm baQXd R_\miY]Y `_agYp]Y7 3 _aYTY^Q\m^_] @Qb[Q\V
cQ[_T_ baVUbcSQ ^V Rl\_5 ^_ Y]V^^_ cQ[_Z SQaYQ^c \dhiV SbVT_ b__cSVcbcSdVc
S_X]_W^_bcp]5 [_c_alV U\p aQR_cl b eQZ\Q]Y `aVUdb]_caV^l S b_SaV]V^6
^lf _`VaQgY_^^lf bYbcV]Qf7

9^e_a]QgYo5 hYcQV]do YX ^VcY`YXYa_SQ^^_T_ eQZ\Q5 ]_W^_ aQX]VbcYcm
S `a_YXS_\m^_Z _R\QbcY `Q]pcY5 c_ Vbcm U\p nc_T_ `_U_ZUݷc `aQ[cYhVb[Y \o6
RQp `VaV]V^^QpD c_ WV bQ]_V ]_W^_ b[QXQcm Y `a_ XQ`Ybm S ^VcY`YXYa_SQ^6
^lZ eQZ\C Y^e_a]QgYo U\p cQ[_Z XQ`YbY ]_W^_ SXpcm YX `VaV]V^^_Z `a_YX6
S_\m^_T_ cY`Q7 @aY _c[alcYY ^VcY`YXYa_SQ^^_T_ eQZ\Q d[QXlSQVcbp aQX]Va
R\_[Q S RQZcQf5 Q `aY hcV^YY Y XQ`YbY ‑ [_\YhVbcS_ R\_[_S5 [_c_alV ^dW^_
`a_hYcQcm Y\Y XQ`YbQcm7 HQjV SbVT_ S [QhVbcSV aQX]VaQ R\_[Q d[QXlSQVcbp
hYb\_ :5 hc_ `_XS_\pVc Sl`_\^pcm hcV^YV Y XQ`Ybm b_SVaiV^^_ `a_YXS_\m^lf
eaQT]V^c_S7



<?A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

EQZ\_SQp `VaV]V^^Qp U\p R\_h^_T_ SS_UQ6SlS_UQ U_\W^Q Y]Vcm cY` 69<5
RVX d[QXQ^Yp cY`Q n\V]V^c_SC

F1B
6C 69<5D

;Q[ Y U\p eQZ\_S UadTYf cY`_S5 U\p ^VcY`YXYa_SQ^^lf eQZ\_S ^QX^QhQ6
Vcbp Y]p b `_]_jmo `a_gVUdal 1CC97>5 Q _c[alSQocbp _^Y SlX_S_] dWV
X^Q[_]lf ^Q] B5C5D Y B5GB9D55 ^_ d ncYf `a_gVUda `aY aQR_cV b ^VcY`YXYa_6
SQ^^l]Y eQZ\Q]Y `_pS\pVcbp Sc_a_Z `QaQ]Vca ‑ gV\_V hYb\_5 _X^QhQojVV
aQX]Va R\_[Q7 ?hV^m SQW^_ `a_ nc_c `QaQ]Vca ^V XQRlSQcm5 `_b[_\m[d _`ݷ
d]_\hQ^Yoݷ 1c_ Vbcm Vb\Y XQRlcm d[QXQcm Sc_a_Z `QaQ]Vca2 aQX]Va R\_[Q
RdUVc `aY^pc aQS^l] :;A RQZcQ]5 hc_ _Rlh^_ ^V b__cSVcbcSdVc ^QiY] gV\p]7
@_hV]d `aY^pc_ Y]V^^_ cQ[_V 5ݷd]_\hQ^YVݷ ^V`_^pc^_D [Q[ ]l dWV _c]V6
hQ\Y5 hQjV SbVT_ Yb`_\mXdVcbp aQX]Va ݷR\_[Qݷ S _UY^ RQZc5 [Q[ ^QYR_\VV
d^YSVabQ\m^lZ7

C_h^_ cQ[ WV5 [Q[ Y S b\dhQV cY`YXYa_SQ^^lf eQZ\_S5 _RV `a_gVUdal
B5C5D Y B5GB9D5 `_ d]_\hQ^Yo `lcQocbp _c[alcm eQZ\ S aVWY]V hcV^YVݷ
Y XQ`YbmݷD ^Q nc_ ]_W^_ `_S\Ypcm5 YX]V^pp X^QhV^YV T\_RQ\m^_Z `VaV]V^^_Z
69<5=?455 [Q[ nc_ _`YbQ^_ S `aVUlUdjV] `QaQTaQeV7

5\p hcV^Yp YX ^VcY`YXYa_SQ^^lf eQZ\_S Y XQ`YbY S ^Yf Yb`_\mXdocbp
`a_gVUdal K<?3;[514 Y K<?3;`B9D55 [_c_alV _hV^m `_f_WY UadT ^Q UadTQC
_RV `_\dhQoc `_ hVclaV `QaQ]VcaQ5 `aYhݷ] `VaSl] `QaQ]Vca_] d[QXlSQVc6
bp eQZ\_SQp `VaV]V^^Qp5 Sc_al] `QaQ]Vca_] ‑ `VaV]V^^Qp `a_YXS_\m^_T_
cY`Q Y aQX]VaQ 1XQ Yb[\ohV^YV] eQZ\_Slf `VaV]V^^lf25 S [_c_ado RdUVc
`_]VjV^Q Y^e_a]QgYp5 `a_hYcQ^^Qp YX eQZ\Q5 \YR_ YX [_c_a_Z RdUVc SXpcQ
Y^e_a]QgYp U\p XQ`YbY S eQZ\ 1U\p K<?3;[514 Y K<?3;`B9D5 b__cSVcbcSV^6
^_27 CaVcYZ `QaQ]Vca ‑ gV\_V hYb\_5 XQUQojVV [_\YhVbcS_ R\_[_S5 [_c_alV
b\VUdVc b__cSVcbcSV^^_ `a_hYcQcm Y\Y XQ`YbQcmD VbcVbcSV^^_5 `a_YXSVUV^YV
nc_T_ hYb\Q ^Q Yb`_\mXdV]lZ aQX]Va R\_[Q ^Y S [_V] b\dhQV ^V U_\W^_
`aVS_bf_UYcm aQX]Va `VaV]V^^_Z5 XQUQ^^_Z Sc_al] `QaQ]Vca_]7 >Q[_^Vg5
S [QhVbcSV hVcSݷac_T_ `QaQ]VcaQ `a_gVUdaQ] `VaVUQݷcbp `VaV]V^^Qp cY`Q
<?>79>D5 9>D?=5 G?B4 Y\Y 9>D575B5 Y S ncd `VaV]V^^do `a_gVUdal XQ`YblSQ6
oc [_\YhVbcS_ R\_[_S5 [_c_a_V Y] aVQ\m^_ dUQ\_bm `a_hYcQcm Y\Y XQ`YbQcm7
Nc_c aVXd\mcQc ]_WVc S _RjV] b\dhQV _[QXQcmbp ]V^miV c_T_5 hc_ ]l _WY6
UQ\YD hQjV SbVT_ cQ[ `a_Ybf_UYc `aY hcV^YY5 [_TUQ S eQZ\V _bcQ\_bm ]V^miV
Y^e_a]QgYY5 hV] ]l `lcQV]bp `a_hYcQcm7 >Q`aY]VaC

3?>CD
KE6\9J5 F :99D

F1B
6C 69<5D
2E6C 1BB1Id:77KE6\9J5f ?6 381BD
B5CC 9>D575BD
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K 777 M



;7B7 EQZ\l <?B

K<?3;[514165 2E65 KE6\9J55 B5C2D
K 777 M
K<?3;`B9D5165 2E65 KE6\9J55 B5C2D

?hV^m SQWV^ U\p ^Qb _UY^ _b_RlZ b\dhQZ5 [_c_alZ `a_Ybf_UYc c_\m[_ `aY
Yb`_\mX_SQ^YY K<?3;[514C Vb\Y S `VaV]V^^_Z5 d[QXQ^^_Z `_b\VU^Y] `QaQ]Vc6
a_]5 `_b\V SlX_SQ ed^[gYY _[QXQ\_bm X^QhV^YV 95 nc_ _X^QhQVc ^Qbcd`\V^YV
bYcdQgYY Vg^_]ݷ eQZ\Q7ݷ

3 `aY^gY`V5 hVcSݷaclZ `QaQ]Vca ]_W^_ ^V d[QXlSQcm5 c_TUQ \oR_V ^Vb__cSVcbcSYV
aVXd\mcQcQ _WYUQ^Yo SlX_SVc _iYR[d7 5V\Qcm cQ[ ^Qbc_pcV\m^_ ^V aV[_]V^UdVcbp5 S
_b_RV^^_bcY `aY hcV^YYC S bQ]_] UV\V5 Vb\Y S eQZ\V _bcQ\_bm ^VU_bcQc_h^_ UQ^^lf
Y\Y Vb\Y U_bcYT^dc VT_ [_^Vg5 ^YhVT_ _iYR_h^_T_ S nc_] ^Vc5 Y S__RjV aQR_cQ b Yb6
`_\mX_SQ^YV] hVcSݷac_T_ `QaQ]VcaQ `_XS_\pVc `YbQcm `a_TaQ]]l R_\VV TYR[_7

5\p `aY]VaQ aQbb]_caY] `a_TaQ]]d5 [_c_aQp [_`YadVc _UY^ eQZ\ S Uad6
T_Z5 `_\dhYS Yf Y]V^Q YX `QaQ]Vca_S [_]Q^U^_Z bca_[Y7 ;Q[ U\p Ybf_U^_T_5
cQ[ Y U\p gV\VS_T_ eQZ\_S 1Q^T\7 C?EB35 Y 45CD9>1D9?>2 ]l RdUV] Yb`_\mX_SQcm
^VcY`YXYa_SQ^^lV eQZ\_SlV `VaV]V^^lVD `VaSlZ eQZ\ ]l _c[a_V] S aVWY6
]V _]c_\mݷ hcV^YV5ݷ Sc_a_Z ‑ S aVWY]V _]c_\mݷ XQ`Ybm7ݷ HcV^YV ]l RdUV]
`a_YXS_UYcm eaQT]V^cQ]Y `_ =9B? RQZc 1= T225 `aYhݷ] nc_c aQX]Va Sl^VbV]
S [_^bcQ^cdD S [QhVbcSV RdeVaQ5 c_ Vbcm `VaV]V^^_Z5 S [_c_ado `_]VjQVcbp
`a_hYcQ^^Qp Y^e_a]QgYp5 S_b`_\mXdV]bp ]QbbYS_] b__cSVcbcSdojVT_ aQX]V6
aQ YX n\V]V^c_S cY`Q 2ID57

8Q`YblSQcm S gV\VS_Z eQZ\ ]l RdUV] ^Q [QWU_] iQTV a_S^_ bc_\m[_ Y^6
e_a]QgYY5 b[_\m[_ Rl\_ `a_hYcQ^_ YX Ybf_U^_T_7 @aY S_X^Y[^_SV^YY bYcd6
QgYY Vg^_]ݷ eQZ\Qݷ ]l ^V]VU\V^^_ XQSVaiY] gY[\ hcV^Yp8XQ`YbY5 `aYhݷ]
bUV\Qcm nc_ ^Q] `aYUݷcbp U_ Sl`_\^V^Yp XQ`YbY5 c_ Vbcm YX bVaVUY^l cV\Q
gY[\QD ]l S_b`_\mXdV]bp U\p nc_T_ _`VaQc_a_] 2B51;5 Q bQ] gY[\ bUV\Q6
V] 7ݷRVb[_^Vh^l]ݷ @_b\V XQSVaiV^Yp gY[\Q ]l5 VbcVbcSV^^_5 U_\W^l RdUV]
XQ[alcm _RQ eQZ\Q7 @_b[_\m[d ]l dWV X^QV] _ bdjVbcS_SQ^YY `VaV]V^^_Z
NBBXED@ED5 _R_X^QhQojVZ `_c_[ b__RjV^YZ _R _iYR[Qf5 SbV cQ[YV b__RjV^Yp
RdUV] SlUQSQcm5 [Q[ `_\_WV^_5 Y]V^^_ S nc_c `_c_[7 8QSVaiQcm `a_TaQ]]d
`_b\V _R^QadWV^Yp _iYR_[ RdUV] b [_U_] :5 hc_Rl `_[QXQcm _`VaQgY_^^_Z
bYbcV]V5 hc_ d ^Qb hc_6c_ `_i\_ ^V cQ[7 @_\^_bcmo `a_TaQ]]Q RdUVc SlT\p6
UVcm cQ[C
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2B51;D
K<?3;`B9D5145CD5 2E665B5 [514[5C5 `B9D5[5C2D
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5>47

;7B7>7 ?`VaQgYY ^QU eQZ\_] [Q[ gV\l]

>QU eQZ\_] [Q[ VUY^l] _RkV[c_] ]_W^_ Sl`_\^Ycm ^Vb[_\m[_ _`VaQgYZ5
^QYR_\VV SQW^lV Y S_bcaVR_SQ^^lV YX [_c_alf ‑ nc_ dUQ\V^YV Y `VaVY]V^_6
SQ^YV7 5\p nc_T_ S @Qb[Q\V `aVUdb]_caV^l `a_gVUdal 5B1C5 Y B5>1=57

@a_gVUdaQ 5B1C5 `_\dhQVc _UY^ `QaQ]Vca ‑ eQZ\_Sdo `VaV]V^^do `a_6
YXS_\m^_T_ cY`Q5 c_ Vbcm XUVbm `_U_ZUݷc Y cY`YXYa_SQ^^lZ eQZ\5 Y `VaV6
]V^^Qp cY`Q 69<5 Y\Y D5HD7 ; ]_]V^cd SlX_SQ 5B1C5 eQZ\_S_Z `VaV]V^^_Z
U_\W^_ Rlcm ^QX^QhV^_ Y]p eQZ\Q b `_]_jmo 1CC97>5 ^_ eQZ\ `aY
nc_] ^V U_\WV^ Rlcm _c[alc5 c_ Vbcm `_b\V Sl`_\^V^Yp 1CC97> ]l U_\W6
^l \YR_ S__RjV ^V SlXlSQcm B5C5D5 B5GB9D5 Y\Y 1@@5>45 \YR_5 _c[alS eQZ\
Y `_aQR_cQS b ^Y]5 XQ[alcm VT_ b `_]_jmo 3<?C57 >Q`aY]Va5 b\VUdojQp
`a_bcQp `a_TaQ]]Q dUQ\pVc b UYb[Q eQZ\5 Y]p [_c_a_T_ XQUQ^_ `QaQ]Vca_]
[_]Q^U^_Z bca_[YC



;7B7 EQZ\l <@:

@B?7B1= NB1C5O9<5D K 5B1C5h67@1C M
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2579>
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5>47

@a_gVUdaQ B5>1=5 `_\dhQVc USQ `QaQ]VcaQC eQZ\_Sdo `VaV]V^^do Y ^_S_V
Y]p U\p eQZ\Q 1S SYUV bca_[Y27 ;Q[ Y S b\dhQV b 5B1C55 eQZ\_SQp `VaV]V^^Qp
]_WVc Y]Vcm \oR_Z YX eQZ\_Slf cY`_S5 Q ^Q ]_]V^c SlX_SQ B5>1=5 VZ U_\W6
^_ Rlcm ^QX^QhV^_ Y]p eQZ\Q b `_]_jmo 1CC97>5 ^_ eQZ\ ^V U_\WV^ Rlcm
_c[alc7 B\VUdojQp `a_TaQ]]Q `_\dhQVc USQ QaTd]V^cQ [_]Q^U^_Z bca_[Y ‑
bcQa_V Y ^_S_V Y]V^Q eQZ\Q5 Y b__cSVcbcSdojY] _RaQX_] `VaVY]V^_SlSQVc
eQZ\C
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<@; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

;7:97 1UaVbQ5 d[QXQcV\Y Y UY^Q]YhVb[Qp `Q]pcm

5_ bYf `_a ]l Yb`_\mX_SQ\Y c_\m[_ `VaV]V^^lV5 XQUQSQV]lV S_ SaV]p
^Q`YbQ^Yp `a_TaQ]]lD `_b[_\m[d `VaV]V^^Qp Vbcm ^V R_\VV hV] _R\Qbcm `Q6
]pcY5 nc_5 S hQbc^_bcY5 _X^QhQVc5 hc_ Y]V^^_ S_ SaV]p ^Q`YbQ^Yp `a_TaQ]]l
]l `_\^_bcmo _`aVUV\p\Y5 b[_\m[_ `Q]pcY ^QiQ `a_TaQ]]Q RdUVc Yb`_\m6
X_SQcm S_ SaV]p Yb`_\^V^Yp7

=VWUd cV]5 S_ SaV]p ^Q`YbQ^Yp `a_TaQ]]l ]l ]_WV] `_`a_bcd ^V X^Qcm5
b[_\m[_ ^Q] `_caVRdVcbp `Q]pcY7 DhVR^lV XQUQhY hQbc_ b`VgYQ\m^_ e_a]d6
\Yadocbp cQ[5 hc_Rl `a_R\V]Q aQX]VaQ ^V S_X^Y[Q\QC ^Q`aY]Va5 ^Q] ]_Tdc
b[QXQcm5 hc_ [Q[Yf6^YRdUm hYbV\ ]_WVc Rlcm b[_\m[_ dT_U^_5 ^_ ^V R_\miV
:99995 Y\Y hc_ bca_[Y ]_Tdc Rlcm `a_YXS_\m^_Z U\Y^l5 ^_ ^Y[Q[ ^V U\Y^^VV
;>> bY]S_\_S5 Y\Y Vjݷ hc_6^YRdUm S cQ[_] UdfVD ^Q `aQ[cY[V _TaQ^YhV^Yp
`_U_R^_T_ a_UQ ]_Tdc _[QXQcmbp ^V`aYV]\V]l]Y7 CQ[_SQ5 ^Q`aY]Va5 XQUQ6
hQ5 aViQV]Qp bcQ^UQac^_Z `a_TaQ]]_Z C?BDC ncQ `a_TaQ]]Q hYcQVc ^V[YZ
cV[bc 1YX eQZ\Q Y\Y YX bcQ^UQac^_T_ `_c_[Q SS_UQ25 `_b\V hVT_ Sl`_\^pVc
b_acYa_S[d Y SlUQݷc bca_[Y `a_hYcQ^^_T_ cV[bcQ S _cb_acYa_SQ^^_] `_apU6
[V7 @a_TaQ]]Q ^V ^Q[\QUlSQVc ^Y[Q[Yf _TaQ^YhV^YZ ^Y ^Q U\Y^d _cUV\m^_Z
bca_[Y5 ^Y ^Q Yf _RjVV [_\YhVbcS_D \Yim Rl fSQcY\_ `Q]pcY7 Bc_Yc _c]V6
cYcm5 hc_ `Q]pcY S aQX^lf bYbcV]Qf ]_WVc Rlcm aQX^_V [_\YhVbcS_D `a_TaQ]6
]Q C?BD ^Q`YbQ^Q RVX [Q[Yf6\YR_ `aVU`_\_WV^YZ _ c_]5 b[_\m[_ `Q]pcY VZ
RdUVc U_bcd`^_5 Y `lcQVcbp XQ^pcm bc_\m[_5 b[_\m[_ VZ caVRdVcbp U\p b_a6
cYa_S[Y [_^[aVc^_T_ cV[bcQ7 6b\Y U\p `_UQ^^_T_ VZ [_^[aVc^_T_ cV[bcQ ^V
fSQcY\_ `Q]pcY S [_^[aVc^_Z bYbcV]V5 `a_TaQ]]Q5 [_^Vh^_5 ^V baQR_cQVcD ^_
Vb\Y `Q]pcY fSQcYc5 _^Q db`Vi^_ Sl`_\^Yc bS_o XQUQhd5 `aYhݷ] \Yi^VZ `Q6
]pcY S f_UV Sl`_\^V^Yp ^V XQZ]ݷc7

?bS_V^YV QUaVb_S Y d[QXQcV\VZ [Q[ aQX Y `_XS_\Yc ^Q] `YbQcm cQ[YV `a_6
TaQ]]l5 [_c_alV bQ]Y S_ SaV]p Yb`_\^V^Yp _`aVUV\poc5 b[_\m[_ `Q]pcY
^dW^_ Yb`_\mX_SQcm7 Nc_ bcQ^_SYcbp S_X]_W^l] R\QT_UQap UY^Q]YhVb[Y]
`VaV]V^^l] 5 [_c_alV5 S _c\YhYV _c _Rlh^lf `VaV]V^^lf5 ^V _`YblSQocbp
S cV[bcV `a_TaQ]]l5 Q b_XUQocbp S_ SaV]p Vݷ Sl`_\^V^Yp7 @aY nc_] Rl\_ Rl
^V`aQSY\m^_ `_\QTQcm5 hc_ d[QXQcV\Y ^dW^l c_\m[_ U\p nc_T_D Yf _R\Qbcm
`aY]V^V^Yp ^Q]^_T_ iYaV7

3_X]_W^_5 ncQ T\QSQ `_[QWVcbp SQ] bQ]_Z b\_W^_ZD [ b_WQ\V^Yo5 ]_WVc
`_\dhYcmbp Y cQ[5 hc_ Sl S__RjV ^V `_Z]ݷcV5 _ hݷ] XUVbm YUݷc aVhm7 D[QXQ6
cV\Y ^V Sf_Upc S i[_\m^do `a_TaQ]]d Y^e_a]QcY[Y5 `aYh5[ݷ bdUp `_ SbV]d5
`aYhY^Q nc_T_ ^V S c_]5 hc_ i[_\m^Y[Y ^V b]_Tdc Yf _bS_Ycm5 Q S c_]5 hc_
d[QXQcV\Y `aVSliQoc S_X]_W^_bcY R_\miY^bcSQ dhYcV\VZ7

=VWUd cV]5 `_XU^VV ^Q] `aVUbc_Yc YXdhV^YV pXl[Q BY5 S [_c_a_]5 S _c\Y6
hYV _c @Qb[Q\p5 `aQ[cYhVb[Y ^YhVT_ ^V\mXp bUV\Qcm5 ^V `_^Y]Qp [_^gV`gYo
QUaVb_S Y d[QXQcV\VZ7 @Qb[Q\m S nc_] `\Q^V R_\VV \_p\V^ [ dhV^Y[Q]5 _^ `_X6
S_\pVc `YbQcm U_S_\m^_ b\_W^lV `a_TaQ]]l5 ^V `aYRVTQp [ d[QXQcV\p]5 c_
Vbcm ^Q @Qb[Q\V ]_W^_ b^QhQ\Q ^QdhYcmbp `a_TaQ]]Ya_SQcm5 Q `_c_]5 [_TUQ
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^QbcQ^Vc `_Uf_UpjYZ ]_]V^c5 YXdhYcm XQ_U^_ Y d[QXQcV\Y ‑ Y cV] bQ]l]
`_UT_c_SYcmbp [ `aV]dUa_bcp] BY7

AQ^VV ]l b_SVc_SQ\Y `a_`dbcYcm `QaQTaQe Y\Y UQWV gV\do T\QSd5 Vb\Y
_^Q _[QWVcbp b\Yi[_] b\_W^_Z5 Y SVa^dcmbp [ ^VZ `_XWVD U\p T\QSl5 `_bSp6
jݷ^^_Z d[QXQcV\p]5 ]l nc_T_ `_aV[_]V^U_SQcm ^V ]_WV]5 `_b[_\m[d5 `a_`d6
bcYS V5ݷ Sl5 b[_aVV SbVT_5 `a_bc_ ^V b]_WVcV ^YhVT_ `_^pcm ^Y S_ Sc_a_] c_]V
^QiVZ [^YTY5 ^Y S caVcmV]7 6b\Y ]QcVaYQ\5 YX\_WV^^lZ S nc_Z T\QSV5 _[Q6
WVcbp SQ] ^V `_ bY\Q]5 ]_W^_ `_b_SVc_SQcm \YR_ ^QZcY [_T_6c_5 [c_ b]_WVc
SQ] `_]_hm aQX_RaQcmbp5 \YR_ S__RjV _c\_WYcm ^Q [Q[_V6c_ SaV]p _bS_V^YV
^_Slf Y^bcad]V^c_S Y `_`lcQcmbp `YbQcm `a_TaQ]]l b `_]_jmo SbVT_ c_6
T_5 hc_ Sl dWV _bS_Y\Y7 3_X]_W^_5 b`dbcp ^Vb[_\m[_ ]VbpgVS Y `_\UoWY^l
^Q`YbQ^^lf Y _c\QWV^^lf `a_TaQ]] T\QSQ `a_ d[QXQcV\Y ^V `_[QWVcbp SQ]
bc_\m b\_W^_Z7 ;a_]V c_T_5 Sl ]_WVcV `_`a_R_SQcm `a_hYcQcm caVcmo hQbcm
^QiVZ [^YTY5 [_c_aQp `_bSpjV^Q `a_TaQ]]Ya_SQ^Yo ^Q da_S^V ]QiY^^lf
[_]Q^U b `_]_jmo pXl[Q QbbV]R\VaQ5 Y `_b\V nc_T_ S_X_R^_SYcm `_`lc[Y
_bS_V^Yp d[QXQcV\VZ7 HVT_ c_h^_ ^V bc_Yc UV\Qcm ‑ nc_ `lcQcmbp5 cQ[ Y ^V
`_^pS d[QXQcV\Y5 YXdhQcm pXl[ BYD Sbݷ aQS^_ ^V `_\dhYcbp7

;7:97:7 Hc_ cQ[_V d[QXQcV\m

>Q`_]^Y] U\p ^QhQ\Q ^Vb[_\m[_ RQX_Slf dcSVaWUV^YZ7 3_6`VaSlf5 `Q6
]pcm [_]`mocVaQ b_bc_Yc YX _UY^Q[_Slf phVV[5 [QWUQp YX [_c_alf
Y]VVc bS_Z QUaVb7 3 R_\miY^bcSV b\dhQVS QUaVb ‑ nc_ `a_bc_ gV\_V hYb\_5
^_ ^V SbVTUQD ^Q ^V[_c_alf QafYcV[cdaQf QUaVb ]_WVc b_bc_pcm YX USdf hYbV\5
Y cV_aVcYhVb[Y ]_W^_ bVRV `aVUbcQSYcm QUaVbQ5 Y]VojYV Vjݷ R_\VV b\_W^do
bcad[cdad7 Hc_ ]_W^_ dSVaV^^_ b[QXQcm5 cQ[ nc_ c_5 hc_ QUaVb Vbcm ^V[Qp
Y^e_a]QgYp5 `_XS_\pojQp _U^_X^Qh^_ YUV^cYeYgYa_SQcm phVZ[d
`Q]pcY7

3_6Sc_alf5 ]l hQbc_ `_\mXdV]bp ^V _cUV\m^l]Y phVZ[Q]Y `Q]pcY5 Q ^V[Y6
]Y ^QR_aQ]Y phVV[5 YUdjYf `_UapU5 [_c_alV ]l ^QXlSQV] _R\Qbcp]Y `Q]p6
cY7 3 hQbc^_bcY5 \oRQp `VaV]V^^Qp Vbcm _R\Qbcm `Q]pcY 1`VaV]V^^lV
^V[_c_alf cY`_S5 cQ[Yf [Q[ 381B Y\Y 2ID55 XQ^Y]Qoc a_S^_ _U^d phVZ[d5
hc_ ]_W^_ bhYcQcm hQbc^l] b\dhQV] _R\QbcY27 1UaVb_] _R\QbcY `Q]pcY
bhYcQVcbp QUaVb `VaS_Z phVZ[Y nc_Z _R\QbcY7

;Q[ Y UadTdo Y^e_a]QgYo5 QUaVbQ ]_W^_ faQ^Ycm S `Q]pcY5 c_ Vbcm
_U^Q _R\Qbcm `Q]pcY ]_WVc b_UVaWQcm 1faQ^Ycm2 QUaVb UadT_Z _R\QbcY `Q6
]pcY7 =^_TYV pXl[Y `a_TaQ]]Ya_SQ^Yp Slb_[_T_ da_S^p5 S[\ohQp @Qb[Q\m5
`aVUdb]QcaYSQoc b`VgYQ\m^lZ cY` Y\Y bV]VZbcS_ cY`_S SlaQWV^YZ5 [_c_6
alV b__cSVcbcSdoc QUaVbQ]D `VaV]V^^Qp cQ[_T_ cY`Q5 c_ Vbcm `VaV]V^^Qp5 S
[_c_a_Z faQ^Ycbp QUaVb 1^Q`aY]Va5 QUaVb UadT_Z `VaV]V^^_Z2 [Q[ aQX Y ^Q6
XlSQVcbp d[QXQcV\V] 7

3bo `aV]dUa_bcm d[QXQcV\VZ Y QUaVb_S ]_W^_ SlaQXYcm SbVT_ USd]p [_6
a_c[Y]Y eaQXQ]YC

D[QXQcV\m ‑ nc_ `VaV]V^^Qp5



<@= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

S [_c_a_Z faQ^Ycbp QUaVb

DcSVaWUV^YV SYUQ Jݷ d[QXlSQVc ^Q Kݷ
_X^QhQVc Jݷ b_UVaWYc QUaVb Kݷ

>Q `aQ[cY[V U_S_\m^_ hQbc_ U_`db[Qoc cVa]Y^_\_TYhVb[YV S_\m^_bcY5 `dcQp
`_^pcYp QUaVbQ Y d[QXQcV\pD ^Q`aY]Va5 ]_W^_ db\liQcm5 hc_ ^V[Qp ed^[gYp
S_XSaQjQVcݷ d[QXQcV\m5ݷ c_TUQ [Q[ ^Q bQ]_] UV\V _^Q S_XSaQjQVc5 VbcVbcSV^6
^_5 ^V `VaV]V^^do5 Q X^QhV^YV5 c_ Vbcm QUaVb5 Q ^V d[QXQcV\m7 C_h^_ cQ[ WV
U_S_\m^_ hQbc_ `a_ QUaVb 1Q ^V `a_ d[QXQcV\m2 T_S_apc5 hc_ _^ ^Q hc_6c_ d[Q6
XlSQVc5 f_cp QUaVb5 [_^Vh^_ WV5 ^V d[QXlSQVc ^Q `VaV]V^^do5 Q pS\pVcbp Vݷ
bS_ZbcS_]7 F_cp e_a]Q\m^_ dcSVaWUV^Yp cQ[_T_ SYUQ ^V S`_\^V SVa^l5 ^Y[Q6
[_Z `dcQ^Ygl _^Y5 [Q[ ^Y bcaQ^^_5 ^V `_a_WUQocC SbVTUQ _bcQݷcbp `_^pc^l]5
hc�_ Y]VVcbp S SYUd7

;7:97;7 D[QXQcV\Y S @Qb[Q\V

3 R_\miY^bcSV b\dhQVS S @Qb[Q\V `aY]V^pocbp cQ[ ^QXlSQV]lV cY`Y6
XYa_SQ^^lV d[QXQcV\Y ‑ `VaV]V^^lV5 faQ^pjYV QUaVb5 _c^_bYcV\m^_ [_6
c_a_T_ c_h^_ YXSVbc^_5 `VaV]V^^Qp [Q[_T_ cY`Q aQb`_\_WV^Q S b__cSVcbcSdo6
jVZ _R\QbcY `Q]pcY7 5\p _R_X^QhV^Yp d[QXQcV\p S _aYTY^Q\m^_] SYac_Sb[_]
_`YbQ^YY @Qb[Q\p Yb`_\mX_SQ\bp bY]S_\ 5ݷ↑ݷ ^_ S J\LRR 1Q aQS^_ Y ^Q SQ6
iVZ [\QSYQcdaV2 cQ[_T_ bY]S_\Q ^Vc5 `_nc_]d S_ SbVf aVQ\m^_ bdjVbcSdojYf
SVabYpf @Qb[Q\p Yb`_\mXdVcbp bY]S_\ ݷgݷ 1Sl \VT[_ ^QZUݷcV ncd ݷali[d]ݷ
^Q [\QSYiV 27ݷ?ݷ >Q`aY]Va5 Vb\Y _`YbQcm USV `VaV]V^^lV

F1B
@C g9>D575BD
AC gB51<D

c_ @ b]_WVc faQ^Ycm QUaVb `VaV]V^^_Z5 Y]VojVZ cY` 9>D575B5 Q A ‑ `VaV6
]V^^_Z5 Y]VojVZ cY` B51<7

1UaVb `VaV]V^^_Z ]_W^_ `_\dhYcm b `_]_jmo _`VaQgYY SXpcYp QU6
aVbQ 5 [_c_aQp _R_X^QhQVcbp X^Q[_] 95=ݷIݷ c_ Vbcm5 ^Q`aY]Va5 SlaQWV^YV IH
UQݷc QUaVb `VaV]V^^_Z H7 3 hQbc^_bcY5 Vb\Y _`YbQcm `VaV]V^^do cY`Q B51< Y
`VaV]V^^do cY`Q d[QXQcV\m ^Q B51< C

F1B
BC B51<D
@C gB51<D

c_ bcQ^Vc S_X]_W^_ XQ^VbcY QUaVb `VaS_Z `VaV]V^^_Z S_ Sc_adoC

@ CF IBD
=93 _aYTY^Q\m^_Z SVabYY @Qb[Q\p cQ[_Z _`VaQgYY ^V Rl\_5 hc_5 ^Q ^Qi SXT\pU5 YXapU^_

db\_W^pVc ^V c_\m[_ aQR_cd5 ^_ Y _Rkpb^V^YpD [ bhQbcmo5 S b_SaV]V^^lf SVabYpf @Qb[Q\p
_`VaQgYp SXpcYp QUaVbQ SbVTUQ `aYbdcbcSdVc7
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>Q Sbp[YZ b\dhQZ `_UhVa[^ݷ]5 hc_ _`VaQgYo SXpcYp QUaVbQ ]_W^_ `aY6
]V^Ycm [ \oR_Z `VaV]V^^_Z5 Q ^V c_\m[_ [ cQ[_Z5 d [_c_a_Z Vbcm
Y]p6YUV^cYeY[Qc_a7 >Q`aY]Va5 b Vݷ `_]_jmo ]_W^_ `_\dhYcm QUaVb n\V6
]V^cQ ]QbbYSQ Y\Y `_\p XQ`YbY7

D[QXQcV\Y Y S__RjV QUaVb^lV SlaQWV^Yp Rl\Y Rl b_SVaiV^^_ RVb`_\VX6
^l5 Vb\Y Rl ^V\mXp Rl\_ hc_6c_ bUV\Qcm b _R\Qbcmo `Q]pcY 1c7 V75 S R_\m6
iY^bcSV b\dhQVS5 b `VaV]V^^_Z25 X^Qp c_\m[_ Vݷ QUaVb7 5\p nc_T_ Yb`_\mXdVc6
bp _`VaQgYp 45B565B5>355 ^QXSQ^YV [_c_a_Z ^Q adbb[YZ pXl[ hQbc_ `VaVS_UYcbp
^V[QXYbcl] b\_S_] 5ݷaQXl]V^_SQ^YVݷ f_cp ]_W^_ Rl\_ Rl Yb`_\mX_SQcm5
^Q`aY]Va5 cVa]Y^ RaQjV^YV_ݷ `_ QUaVbd7ݷ ?R_X^QhQVcbp ncQ _`VaQgYp dWV
X^Q[_]l] ^Q] bY]S_\_] 5ݷgݷ [_c_alZ bcQSYcbp `_b\V Y]V^Y d[QXQcV\p 1Y\Y5
T_S_ap S _RjV]5 `_b\V `a_YXS_\m^_T_ QUaVb^_T_ SlaQWV^Yp5 S [QhVbcSV [_6
c_a_T_ ]_WVc Slbcd`Qcm5 ^Q`aY]Va5 SlX_S ed^[gYY5 S_XSaQjQojVZ QUaVb27
CQ[5 `_b\V `aYbSQYSQ^Yp QUaVbQ YX SliV`aYSVUݷ^^_T_ `aY]VaQ SlaQWV^YV
@g RdUVc _R_X^QhQcm c_5ݷ ^Q hc_ d[QXlSQVc 5ݷ@ c_ Vbcm S UQ^^_] b\dhQV `VaV6
]V^^do B7 3 hQbc^_bcY5 _`VaQc_a

@g CF ;>7@D

XQ^Vbݷc S `Q]pcm5 ^Qf_Upjdobp `_ QUaVbd5 faQ^pjV]dbp S @ 1c_ Vbcm `_`a_bcd
S `VaV]V^^do B2 X^QhV^YV ;>7@5 Q _`VaQc_a

GB9D5<>1@g2D

^Q`VhQcQVc nc_ X^QhV^YV7
?c]VcY] Vjݷ _UY^ SQW^lZ ]_]V^c7 3 @Qb[Q\V `aVUdb]_caV^l cQ[WV

^VcY`YXYa_SQ^^lV d[QXQcV\Y 1Y QUaVbQ25 U\p [_c_alf SSVUݷ^ Sbca_V^6
^lZ cY` @?9>D5B7 1UaVbQ nc_T_ cY`Q [_]`Y\pc_a aQbb]QcaYSQVc `a_bc_ [Q[
QRbcaQ[c^lV QUaVbQ phVV[ `Q]pcY5 ^V UV\Qp ^Y[Q[Yf `aVU`_\_WV^YZ _ c_]5
X^QhV^Yp [Q[_T_ cY`Q ^Qf_Upcbp S `Q]pcY `_ cQ[_]d QUaVbdD d[QXQcV\Y nc_T_
cY`Q5 b__cSVcbcSV^^_5 b`_b_R^l faQ^Ycm `a_YXS_\m^lZ QUaVb S `Q]pcY S^V
XQSYbY]_bcY _c c_T_5 hc�_ cQ]5 `_ nc_]d QUaVbd5 ^Qf_UYcbp7 6b\Y ]l _`YiV]
`VaV]V^^do cY`Q @?9>D5B5 ^Q`aY]Va

F1B
1@C @?9>D5BD

c_ S cQ[do `VaV]V^^do ]_W^_ RdUVc XQ^VbcY QUaVb \oR_T_ cY`QD ]Q\_ c_6
T_5 X^QhV^YV nc_Z `VaV]V^^_Z ]_W^_ RdUVc `aYbS_Ycm `VaV]V^^_Z \oR_T_
d[QXQcV\m^_T_ cY`Q5 hc_ S__RjV6c_ haVSQc_ _iYR[Q]YC [ `aY]Vad5 ]_W^_
XQ^VbcY S 1@ QUaVb [Q[_Z6^YRdUm `VaV]V^^_Z cY`Q CDB9>75 Q `_c_] XQRlcm
`a_ nc_ Y `aYbS_Ycm Vݷ X^QhV^YV `VaV]V^^_Z cY`Q g9>D575BD Vb\Y cV`Vam `_6
`a_R_SQcm b cQ[_Z `VaV]V^^_Z aQR_cQcm5 ^YhVT_ f_a_iVT_ ^V SlZUVc5 SVUm ^Q
bQ]_] UV\V `_ nc_]d QUaVbd ^Qf_UYcbp ^V 9>D575B5 Q CDB9>77 B\VUdVc `_nc_]d
b_R\oUQcm [aQZ^oo _bc_a_W^_bcm `aY aQR_cV b ^VcY`YXYa_SQ^^l]Y d[QXQ6
cV\p]Y5 Q \dhiV ^V Yb`_\mX_SQcm Yf S_SbV5 `_[Q nc_ SbVamݷX ^V `_caVRdVcbp7



<@? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

?c]VcY]5 hc_ cQ[Qp `_caVR^_bcm S_X^Y[^Vc d SQb ^V b[_a_5 Vb\Y S__RjV S_X6
^Y[^VcC aVQ\m^Qp ^V_Rf_UY]_bcm S `aY]V^V^YY ^VcY`YXYa_SQ^^lf d[QXQcV\VZ
`_pS\pVcbp `aY b_XUQ^YY ^VcaYSYQ\m^lf bcad[cda UQ^^lf5 [Q[YV ]_Tdc `_6
^QU_RYcmbp c_\m[_ S R_\miYf Y b\_W^lf `a_TaQ]]Qf7

=l ]_T\Y Rl S__RjV ^V d`_]Y^Qcm ^VcY`YXYa_SQ^^lV d[QXQcV\Y S ^Q6
iVZ [^YTV5 Vb\Y Rl ^V c_ _Rbc_pcV\mbcS_5 hc_ aVXd\mcQc_] _`VaQgYY SXpcYp
QUaVbQ pS\pVcbp [Q[ aQX ^VcY`YXYa_SQ^^lZ QUaVb7 @_hV]d b_XUQcV\Y ]EB2?
Y1C31<5 S`VaSlV S^VUaYSiYV _`VaQgYo SXpcYp QUaVbQ S nc_c pXl[5 `_bcd`Y\Y
Y]V^^_ cQ[ ‑ _bcQݷcbp ^V`_^pc^l] 1^Q`aY]Va5 S pXl[V BY c_h^_ cQ[Qp WV
_`VaQgYp `aV[aQb^_ b`aQS\pVcbp b e_a]Ya_SQ^YV] cY`YXYa_SQ^^_T_ QUaVbQ27
Nc_c Qb`V[c `_SVUV^Yp [_]`Y\pc_aQ ]_W^_5 S`a_hV]5 b[_aaV[cYa_SQcm5 SbcQ6
SYS S `a_TaQ]]d 1^Q`aY]Va5 S Vݷ ^QhQ\_2 UYaV[cYSd K4]4M7

6bcm Y Vjݷ _UY^ SQW^lZ b\dhQZ ^VcY`YXYa_SQ^^_T_ QUaVb^_T_ SlaQWV6
^Yp ‑ Sbca_V^^Qp [_^bcQ^cQ >9<7 ?^Q _R_X^QhQVc ^VUVZbcSYcV\m^lZ QU6
aVb5 c_ Vbcm cQ[_Z5 `_ [_c_a_]d S `Q]pcY XQSVU_]_ ^V ]_WVc ^Qf_UYcmbp ^Y
_U^Q `VaV]V^^Qp5 Y `aYbSQYSQVcbp `VaV]V^^l] d[QXQcV\m^lf cY`_S5 hc_Rl
`_[QXQcm5 hc_ UQ^^lZ d[QXQcV\m bVZhQb ^Y[dUQ ^V d[QXlSQVc7 ;_^bcQ^cd >9<
Y^_TUQ ^QXlSQoc ^d\VSl] d[QXQcV\V] 5 f_cp _^Q5 bca_T_ T_S_ap5 ^V d[Q6
XQcV\m5 `_b[_\m[d d[QXQcV\m ‑ nc_ cQ[Qp `VaV]V^^Qp7

6b\Y `_`lcQcmbp SlUV\Ycm YX nc_T_ `QaQTaQeQ bdf_Zݷ _bcQc_[5ݷ ]l `_6
\dhY] b\VUdojVVC
∙ Vb\Y D ‑ nc_ ^V[YZ cY`5 c_ gD ‑ nc_ cY` d[QXQcV\mݷ ^Q DݷD
∙ Vb\Y H ‑ `a_YXS_\m^Qp `VaV]V^^Qp5 c_ SlaQWV^YV IH _X^QhQVc QUaVbݷ

`VaV]V^^_Z Hݷ 1`_ d]_\hQ^Yo ^VcY`YXYa_SQ^^lZ5 ^_ Vb\Y `aY]V^Ycm
UYaV[cYSd K4]4M5 c_ Y]VojYZ cY` QUaVbݷ cY`Q 5ݷ[ TUV ] ‑ cY` `VaV]V^6
^_Z H2D

∙ Vb\Y @ ‑ nc_ d[QXQcV\m 1Y\Y UadT_V QUaVb^_V SlaQWV^YV25 c_ @g _R_X^Q6
hQVc c_5ݷ ^Q hc_ d[QXlSQVc Dݷ@

∙ b\_S_] >9< _R_X^QhQVcbp b`VgYQ\m^lZ d\VS_Z^ݷ QUaVb5ݷ Yb`_\mXdV]lZ5
hc_Rl `_[QXQcm5 hc_ UQ^^lZ d[QXQcV\m bVZhQb ^Y ^Q hc_ ^V d[QXlSQVc7

;7:97<7 5Y^Q]YhVb[YV `VaV]V^^lV

;Q[ ]l dWV _c]VhQ\Y5 `_U UY^Q]YhVb[_Z `VaV]V^^_Z `_^Y]QVcbp cQ6
[Qp `VaV]V^^Qp 1c7 V7 _R\Qbcm `Q]pcY25 [_c_aQp b_XUQݷcbp S_ SaV]p Sl`_\^V6
^Yp `a_TaQ]]l7 Pb^_5 hc_ d cQ[_Z `VaV]V^^_Z ^V ]_WVc Rlcm Y]V^Y5 SVUm SbV
Y]V^Q ]l XQUQ5[ݷ [_TUQ `YiV] `a_TaQ]]d7 AQR_cQ b UY^Q]YhVb[Y]Y `VaV]V^6
^l]Y `a_YXS_UYcbp b Yb`_\mX_SQ^YV] Yf QUaVb_S5 faQ^pjYfbp S d[QXQcV\pf7

@Q]pcm `_U UY^Q]YhVb[YV `VaV]V^^lV SlUV\pVcbp YX b`VgYQ\m^_Z _R\Q6
bcY `Q]pcY5 [_c_ado ^QXlSQoc [dhVZ 1Q^T\7 851@27 @aY d^Yhc_WV^YY UY^Q6
]YhVb[_Z `VaV]V^^_Z `Q]pcm S_XSaQjQVcbp _RaQc^_ S ݷdhd]ݷ Y ]_WVc Rlcm
SlUV\V^Q `_U UadTdo UY^Q]YhVb[do `VaV]V^^do7 6b\Y S [dhV ^V fSQcQVc ]V6
bcQ5 ^QiQ `a_TaQ]]Q 1^VXQ]Vc^_ U\p ^Qb2 _RaQjQVcbp [ _`VaQgY_^^_Z bYbcV6
]V b `a_bmR_Z SlUQcm R_\miV `Q]pcY5 XQ bhݷc hVT_ dSV\YhYSQVc aQX]Va [dhY7
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This is a string, which resides in the heap

p

43

AYb7 ;7=7 D[QXQcV\m ^Q bca_[d S UY^Q]YhVb[_Z `Q]pcY

B\VUdVc dhYclSQcm5 hc_ d]V^miYcm aQX]Va [dhY ^VS_X]_W^_5 c_ Vbcm Vb\Y
^QiQ `a_TaQ]]Q dWV XQcaVR_SQ\Q Y `_\dhY\Q `Q]pcm _c _`VaQgY_^^_Z bYbcV6
]l5 c_ ncQ `Q]pcm _bcQ^Vcbp S aQb`_apWV^YY `a_TaQ]]l U_ Vݷ XQSVaiV^Yp7 9X
nc_T_5 ^Q`aY]Va5 b\VUdVc5 hc_ Vb\Y SQ] ^QU_ _U^_]_]V^c^_ b_XUQcm [Q[do6c_
UY^Q]YhVb[do `VaV]V^^do5 Q [Q[do6c_ UadTdo d^Yhc_WYcm5 c_ \dhiV b^Q6
hQ\Q d^Yhc_WYcm bcQado `VaV]V^^do5 Q `_c_] b_XUQSQcm ^_Sdo7 9^_TUQ nc_
`_XS_\pVc bn[_^_]Ycm ^Q _RjV] aQX]VaV [dhY7

B_XUQ^YV UY^Q]YhVb[_Z `VaV]V^^_Z `a_YXS_UYcbp b `_]_jmo `bVSU_`a_6
gVUdal >5G5 [_c_aQp U_\W^Q Rlcm `aY]V^V^Q [ cY`YXYa_SQ^^_]d d[QXQcV\o7
@aY nc_] `a_Ybf_Upc USV SVjYC S_6`VaSlf5 YX [dhY SlUV\pVcbp _R\Qbcm `Q6
]pcY ^dW^_T_ aQX]VaQ5 S [_c_a_Z RdUVc cV`Vam aQX]VjQcmbp bSVWVb_XUQ^^Qp
UY^Q]YhVb[Qp `VaV]V^^Qp 1b_RbcSV^^_5 ncQ UY^Q]YhVb[Qp `VaV]V^^Qp Y Vbcm
cQ _R\Qbcm `Q]pcY5 [_c_ado c_\m[_ hc_ SlUV\Y\Y2D S_6Sc_alf5 S XQUQ^^lZ
d[QXQcV\m XQ^_bYcbp QUaVb b_XUQ^^_Z UY^Q]YhVb[_Z `VaV]V^^_Z7

>Q`aY]Va5 Vb\Y ]l _`YbQ\Y d[QXQcV\m

F1B
@C gCDB9>7D

c_ cV`Vam ]l ]_WV] b_XUQcm UY^Q]YhVb[do `VaV]V^^do cY`Q CDB9>7D UV\Q6
Vcbp nc_ b `_]_jmo >5GC

>5G1@2D

@aY Sl`_\^V^YY nc_T_ >5G5 S_6`VaSlf5 YX [dhY RdUVc SlUV\V^Q _R\Qbcm `Q]p6
cY aQX]Va_] S ;>? RQZc5 [_c_aQp [Q[ aQX Y bcQ^Vc ^QiVZ ^_S_Z 1UY^Q]YhVb[_Z2
`VaV]V^^_Z cY`Q CDB9>7D S_6Sc_alf5 S `VaV]V^^do @ RdUVc XQ^Vbݷ^ QUaVb nc_Z
_R\QbcY `Q]pcY7 CQ[Y] _RaQX_]5 d ^Qb cV`Vam Vbcm RVXl]p^^Qp `VaV]V^^Qp
cY`Q CDB9>75 VUY^bcSV^^lZ b`_b_R U_bcd`Q [ [_c_a_Z ‑ hVaVX Vݷ QUaVbC Sl6
aQWV^YV @g [Q[ aQX b__cSVcbcSdVc nc_Z `VaV]V^^_Z7 =l ]_WV]5 [ `aY]Vad5
XQ^VbcY S ncd `VaV]V^^do X^QhV^YVC

@g CF ’]89C 9C 1 CDB9>75 G8938 B5C945C 9> D85 851@’D

@_\dhV^^Qp S `Q]pcY `a_TaQ]]l bcad[cdaQ ]_WVc Rlcm bfV]QcYhVb[Y `aVU6
bcQS\V^Q [Q[ `_[QXQ^_ ^Q aYb7 ;7=7

DUQ\V^YV UY^Q]YhVb[_Z `VaV]V^^_Z5 [_c_aQp ^Q] R_\miV ^V ^dW^Q5 `a_6
YXS_UYcbp b `_]_jmo `bVSU_`a_gVUdal 49C@?C5D `QaQ]Vca_] VZ b\dWYc QU6
aVb `VaV]V^^_Z5 [_c_ado ^dW^_ \Y[SYUYa_SQcmC



<@A PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

49C@?C51@2D

@aY nc_]5 [Q[ ^Y bcaQ^^_5 X^QhV^YV d[QXQcV\p @ ^V ]V^pVcbpD VUY^bcSV^6
^_V5 hc_ `a_Ybf_UYc ‑ nc_ S_XSaQjV^YV `Q]pcY5 [_c_aQp Rl\Q XQ^pcQ `_U
`VaV]V^^do @g5 _RaQc^_ S [dhdD Y^QhV T_S_ap5 ]V^pVcbp bcQcdb nc_Z _R\QbcY
`Q]pcY5 S]Vbc_ XQ^pc_Z _^Q `_]VhQVcbp [Q[ bS_R_U^Qp Y U_bcd`^Qp [ SlUQhV
`_ caVR_SQ^Yo 1_U^Y] YX b\VUdojYf >5G27 ;_^Vh^_5 Yb`_\mX_SQcm X^QhV^YV
d[QXQcV\p @ `_b\V nc_T_ ^V\mXp5 SVUm ]l bQ]Y b__RjY\Y ]V^VUWVad [dhY5 hc_
R_\VV ^V b_RYaQV]bp aQR_cQcm b `VaV]V^^_Z @g7

3QW^_ `_^Y]Qcm5 hc_ UY^Q]YhVb[Qp `VaV]V^^Qp ^V `aYSpXQ^Q [
[_^[aVc^_]d d[QXQcV\o7 >Q`aY]Va5 Vb\Y d ^Qb Vbcm USQ d[QXQcV\pC

F1B
@5 AC gCDB9>7D

c_ ]l ]_WV] SlUV\Ycm `Q]pcm5 Yb`_\mXdp _UY^ YX ^YfC

>5G1@2D

`_c_] S [Q[_Z6c_ ]_]V^c XQ^VbcY nc_c QUaVb S UadT_Z d[QXQcV\mC

A CF @D

Y aQR_cQcm b `_\dhV^^_Z `VaV]V^^_Z5 _R_X^QhQp Vݷ [Q[ b Ag S]Vbc_ @gD S
bQ]_] UV\V5 SVUm QUaVb ^QiVZ `VaV]V^^_Z cV`Vam Vbcm S _R_Yf d[QXQcV\pf7
2_\VV c_T_5 ]l ]_WV] XQ^pcm d[QXQcV\m @ `_U hc_6c_ UadT_V5 Q aQR_cd b aQ^VV
SlUV\V^^_Z `VaV]V^^_Z `a_S_UYcm c_\m[_ hVaVX A5 Y5 [_TUQ `aYUݷc SaV]p5
dUQ\Ycm ncd `VaV]V^^do5 Yb`_\mXdp5 _`pcm WV5 d[QXQcV\m AC

49C@?C51A2D

3QWV^ XUVbm bQ] QUaVb 1c7 V7 X^QhV^YV QUaVbQ25 Q ^V c_5 S [Q[_] YX d[QXQcV\VZ
nc_c QUaVb ^l^hV \VWYc7

6jݷ _UY^ [aQZ^V SQW^lZ ]_]V^c b_bc_Yc S c_]5 hc_ `aY _`aVUV\ݷ^^_Z
^VRaVW^_bcY ]_W^_ \VT[_ `_cVapcm QUaVb UY^Q]YhVb[_Z `VaV]V^^_Z7 >Q`aY6
]Va5 Vb\Y ]l b_XUQUY] `VaV]V^^do b `_]_jmo >5G1@25 `_aQR_cQV] b ^VZ5 Q
`_c_]5 ^V dUQ\YS ncd `VaV]V^^do5 b^_SQ Sl`_\^Y] >5G1@25 c_ ]V^VUWVa [dhY
SlUV\Yc ^Q] ^_Sdo `VaV]V^^do Y XQ^Vbݷc Vݷ QUaVb S d[QXQcV\m @D [Q[ SbVTUQ
S cQ[Yf b\dhQpf5 bcQa_V X^QhV^YV `VaV]V^^_Z @ RdUVc `_cVap^_5 ^_ SVUm cQ]
faQ^Y\bp QUaVb `VaS_Z SlUV\V^^_Z UY^Q]YhVb[_Z `VaV]V^^_Z5 Q [ ^VZ d ^Qb
^Vc R_\miV ^Y[Q[Yf b`_b_R_S U_bcd`Q1

5Y^Q]YhVb[Qp `VaV]V^^Qp5 [_c_ado XQRl\Y _bS_R_UYcm5 ^_ ^Q [_c_ado
R_\miV ^V d[QXlSQVc ^Y _UY^ d[QXQcV\m5 bcQ^_SYcbp cQ[ ^QXlSQV]l] ]d6
b_a_] 1Q^T\7 71B2175D ^V b\VUdVc `dcQcm nc_c cVa]Y^ b_ b\_S_] :E>;5 [_c_6
a_V c_WV `VaVS_UYcbp [Q[ ]db_a5 ^_ S `a_TaQ]]Ya_SQ^YY _Rlh^_ _R_X^QhQVc
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RVbb]lb\V^^lV UQ^^lV5 Q ^V `_cVap^^do `Q]pcm27 3 ^V[_c_alf pXl[Qf `a_6
TaQ]]Ya_SQ^Yp `aVUdb]_caV^Q cQ[ ^QXlSQV]Qp bR_a[Q ]db_aQ5 [_c_aQp _RVb6
`VhYSQVc QSc_]QcYhVb[_V _R^QadWV^YV cQ[Yf `VaV]V^^lf Y Yf S_XSaQjV^YV
S [dhd5 ^_ S @Qb[Q\V cQ[_T_ ^Vc5 Y nc_5 S gV\_]5 UQWV f_a_i_7 5V\_ S c_]5
hc_ ]VfQ^YX]l bR_a[Y ]db_aQ U_S_\m^_ b\_W^l Y XQhQbcdo baQRQclSQoc S
bQ]lZ ^V`_Uf_UpjYZ ]_]V^c5 ݷUSViYSQp_`ݷ ^Q ^V[_c_a_V SaV]p Sl`_\^V^YV
^QiVZ `a_TaQ]]lD ^Q`aY]Va5 ^Q b_aVS^_SQ^Ypf QSc_]_RY\VZ6a_R_c_S MJ[YJ
PB1>4 L81<<5>75 S ;99> T_Ud _U^Q YX ]QiY^5 ^Qf_UYSiQpbp `_U d`aQS\V^YV]
?B U9>EH Y `a_TaQ]] ^Q pXl[V S1F15 S\VcV\Q ^Q b[_a_bcY _[_\_ :99 []8h S
RVc_^^do bcV^d5 `aYhݷ] S [QhVbcSV _U^_Z YX S_X]_W^lf `aYhY^ b`VgYQ\Ybcl
^QXSQ\Y ^V S_SaV]p S[\ohYSiYZbp bR_ajY[ ]db_aQ7

CQ[ Y\Y Y^QhV5 S @Qb[Q\V bR_a[Q ]db_aQ ^V `aVUdb]_caV^Q5 cQ[ hc_ ^Q]
^V_Rf_UY]_ S^Y]QcV\m^_ b\VUYcm XQ dUQ\V^YV] ^V^dW^lf UY^Q]YhVb[Yf `V6
aV]V^^lfD S `a_cYS^_] b\dhQV ]l ]_WV] _hV^m Rlbca_ YbhVa`Qcm U_bcd`^do
`Q]pcm7

;bcQcY5 `a_gVbb _RaQX_SQ^Yp ]db_aQ `a_TaQ]]Ybcl ^QXlSQoc dcVh[_Z
`Q]pcY 1Q^T\7 =5=?BI <51;C27 ?c]VcY]5 hc_ dcVh[Q `Q]pcY bSYUVcV\mbcSdVc
c_\m[_ _R _U^_]C _ RVXQ\QRVa^_bcY Y ^VS^Y]QcV\m^_bcY QSc_aQ `a_TaQ]]l7
>Y[Q[Yf _`aQSUQ^YZ dcVh[V `Q]pcY Rlcm ^V ]_WVc5 Y Vb\Y SQ] [c_6c_ `_`l6
cQVcbp XQpSYcm `a_cYS_`_\_W^_V5 ^V SVamcVC cQ[_Z hV\_SV[ `a_bc_ ^V d]VVc
`a_TaQ]]Ya_SQcm7

?c ]QcVaYQ\Q nc_T_ `QaQTaQeQ ]_WVc _bcQcmbp ^V[_c_a_V ^VU_d]V^YV7
3 bQ]_] UV\V5 XQhV] _`YblSQcm d[QXQcV\m 1^Q`aY]Va5 ^Q bca_[d5 [Q[ S ^Q6
iV] `aY]VaV25 Q `_c_] UV\Qcm [Q[_Z6c_ cQ] >5G5 Vb\Y ]_W^_ baQXd _`YbQcm
`VaV]V^^do cY`Q CDB9>7 Y aQR_cQcm b ^VZ [Q[ _Rlh^_H

>V[_c_alZ b]lb\ aQR_cQ b UY^Q]YhVb[Y]Y `VaV]V^^l]Y `_\dhQVc5 Vb\Y
ncY `VaV]V^^lV Y]Voc baQS^YcV\m^_ R_\mi_Z aQX]Va5 ^Q`aY]Va5 S ^Vb[_\m[_
b_c [Y\_RQZc 1nc_ ]_WVc Rlcm [Q[_Z6^YRdUm ]QbbYS XQ`YbVZ5 ^V[_c_alV `_\p
[_c_alf c_WV pS\pocbp ]QbbYSQ]Y5 Y c7 `72D _`YblSQcm `VaV]V^^do cQ[_T_
aQX]VaQ S [QhVbcSV _Rlh^_Z \_[Q\m^_Z `_`a_bcd _`Qb^_5 ]_WVc ^V fSQcYcm
bcV[_S_Z `Q]pcY5 Q S_c b aQX]VjV^YV] Vݷ WV S [dhV ^Y[Q[Yf `a_R\V] ^V S_X6
^Y[^VcD [a_]V c_T_5 Vb\Y d SQb ]^_T_ cQ[Yf `VaV]V^^lf5 ^_ ^V SbV _^Y ^dW^l
_U^_SaV]V^^_5 ]_WVc _[QXQcmbp `_\VX^l] b_XUQSQcm Y dUQ\pcm Yf `_ ]VaV
^V_Rf_UY]_bcY7 ?U^Q[_ SbV ncY `aY]Val5 _c[a_SV^^_ T_S_ap5 `aYcp^dcl XQ
diYD d[QXQcV\Y `_hcY ^Y[_TUQ ^V Yb`_\mXdocbp cQ[Y] _RaQX_]7 3 `_\^_Z ]VaV
S_X]_W^_bcY d[QXQcV\VZ aQb[alSQocbp c_\m[_ `aY b_XUQ^YY cQ[ ^QXlSQV]lf
bSpX^lf UY^Q]YhVb[Yf bcad[cda UQ^^lf5 [_c_alV b_bc_pc YX _cUV\m^lf `V6
aV]V^^lf cY`Q 5ݷXQ`Ybmݷ `aYhݷ] [QWUQp cQ[Qp `VaV]V^^Qp b_UVaWYc _UY^
Y\Y ^Vb[_\m[_ d[QXQcV\VZ ^Q UadTYV `VaV]V^^lV c_T_ WV cY`Q7 >V[_c_alV YX
cQ[Yf bcad[cda UQ^^lf ]l aQbb]_caY] S b\VUdojYf `QaQTaQeQf7



<A9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

first

nil

493625

AYb7 ;7>7 ?U^_bSpX^lZ b`Yb_[ YX caݷf n\V]V^c_S

;7:97=7 ?U^_bSpX^lV b`Yb[Y

@_WQ\dZ5 bQ]_Z `a_bc_Z UY^Q]YhVb[_Z bcad[cda_Z UQ^^lf _[QXlSQVcbp
cQ[ ^QXlSQV]lZ _U^_bSpX^lZ b`Yb_[ 7 CQ[_Z b`Yb_[ bca_Ycbp YX XSV^mVS 5
[QWU_V YX [_c_alf5 `aVUbcQS\pp b_R_Z `VaV]V^^do cY`Q 5ݷXQ`Ybmݷ S [QhV6
bcSV _U^_T_ YX bS_Yf `_\VZ Y]VVc d[QXQcV\m ^Q b\VUdojYZ n\V]V^c b`Yb[QD
_hVSYU^_5 hc_ cQ[_V `_\V U_\W^_ Y]Vcm cY` d[QXQcV\mݷ ^Q XQ`Ybm c_T_ WV
cY`Q7ݷ @_b\VU^YZ n\V]V^c b`Yb[Q b_UVaWYc S nc_] `_\V X^QhV^YV >9<5 hc_Rl
`_[QXQcm5 hc_ R_\miV n\V]V^c_S ^Vc7 5_bcQc_h^_ `aY nc_] S [Q[_]6^YRdUm
d[QXQcV\V faQ^Ycm QUaVb bQ]_T_ `VaS_T_ n\V]V^cQ b`Yb[Q5 Y ]l b]_WV] `aY
^V_Rf_UY]_bcY U_RaQcmbp U_ \oR_T_ UadT_T_ VT_ n\V]V^cQ7

B\_S_ ݷU^_bSpX^lZ_ݷ S ^QXSQ^YY nc_Z bcad[cdal UQ^^lf _X^QhQVc5 hc_ ^Q
[QWUlZ YX VT_ n\V]V^c_S d[QXlSQVc _UY^ d[QXQcV\mD S`a_hV]5 b cV] WV db`V6
f_] ]_W^_ _c]VcYcm5 hc_ [QWUlZ n\V]V^c Y]VVc _U^_ `_\V5 `aVU^QX^QhV^^_V
U\p b_faQ^V^Yp bSpX^_bcY b`Yb[Q5 Y XQpSYcm5 hc_ ݷU^_bSpX^_bcm_ݷ `aVU`_6
\QTQVc Y]V^^_ nc_7 >Q[_^Vg5 ]_W^_ b[QXQcm5 hc_ S b`Yb[V Slbca_V^Q _U^Q
gV`_h[Q bSpXVZ YX d[QXQcV\VZ Y b`YbQcm XQTQU_h^do ݷU^_bSpX^_bcm_ݷ ^Q nc_c
eQ[c7 ;Q[ ]l dSYUY] `_XWV5 SbV ncY dcSVaWUV^Yp n[SYSQ\V^c^l7

@aY]Va _U^_bSpX^_T_ b`Yb[Q YX caݷf n\V]V^c_S5 b_UVaWQjYf gV\lV hYb\Q
;>5 <? Y =B5 `_[QXQ^ ^Q aYb7 ;7>7 5\p b_XUQ^Yp cQ[_T_ b`Yb[Q ^Q] `_caVRdVcbp
XQ`Ybm5 b_bc_pjQp YX USdf `_\VZC `VaS_V RdUVc faQ^Ycm gV\_V hYb\_5 Sc_a_V ‑
QUaVb b\VUdojVT_ XSV^Q b`Yb[Q7 8UVbm S @Qb[Q\V Y]VVcbp ^V[Qp fYca_bcmC
Yb`_\mX_SQcm Y]p _`YblSQV]_T_ cY`Q `aY _`YbQ^YY VT_ b_RbcSV^^lf `_\VZ
^V\mXp5 c_ Vbcm ]l ^V ]_WV] ^Q`YbQcm S_c cQ[C

DI@5
9D5= F B53?B4

41D1C 9>D575BD
>5HDC g9D5=D K _iYR[Q1 cY` 9D5= Vjݷ ^V _`YbQ^ M

5>4D

@aY nc_] @Qb[Q\m `_XS_\pVc _`YbQcm d[QXQcV\m^lZ cY`5 Yb`_\mXdp cQ[_V Y]p
cY`Q5 [_c_a_V `_[Q Vjݷ ^V SSVUV^_D [Q[ b\VUbcSYV5 ]l ]_WV] UQcm _cUV\m^_V
Y]p cY`d d[QXQcV\p ^Q 9D5= U_ c_T_5 [Q[ _`YiV] bQ] cY` 9D5=5 Q `aY _`YbQ^YY
9D5= Yb`_\mX_SQcm nc_ Y]p5 ^Q`aY]VaC

DI@5
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9D5=@DB F g9D5=D
9D5= F B53?B4

41D1C 9>D575BD
>5HDC 9D5=@DBD

5>4D

CQ[_V _`YbQ^YV ^Y[Q[Yf S_XaQWV^YZ d [_]`Y\pc_aQ ^V SlX_SVc7 9]Vp cY`l
9D5= Y 9D5=@DB5 ]l ]_WV] _`YbQcm d[QXQcV\m U\p aQR_cl b_ b`Yb[_]C

F1B
69BCDC 9D5=@DBD

^d Q bQ] b`Yb_[5 `_[QXQ^^lZ ^Q aYbd^[V5 ]_W^_ b_XUQcm5 ^Q`aY]Va5 cQ[C

>5G169BCD2D
69BCDg741D1 CF ;>D
>5G169BCDg7>5HD2D
69BCDg7>5HDg741D1 CF <?D
>5G169BCDg7>5HDg7>5HD2D
69BCDg7>5HDg7>5HDg741D1 CF =BD
69BCDg7>5HDg7>5HDg7>5HD CF >9<D

B ^V`aYSlh[Y [_^bcad[gYY Sa_UV 69BCDg7>5HDg741D1 ]_Tdc ^Q`dTQcmD nc_
S`_\^V ^_a]Q\m^Qp aVQ[gYp5 ^_ `_XS_\Ycm bVRV U_\T_ R_pcmbp ]l ^V ]_WV]5
`_nc_]d ^Q] `aYUݷcbp cjQcV\m^_ aQX_RaQcmbp5 hc_ cdc `a_Ybf_UYc7 9cQ[5
[_\m b[_a_ d ^Qb d[QXQcV\m ^Q `VaSlZ n\V]V^c ^QXlSQVcbp 69BCD5 c_ SlaQ6
WV^YV 69BCDg RdUVc _R_X^QhQcm SVbm nc_c n\V]V^c gV\Y[_]7 @_b[_\m[d bQ]
nc_c n\V]V^c `aVUbcQS\pVc b_R_Z XQ`Ybm YX USdf `_\VZ5 U_bcd` [ `_\p]5 [Q[
Y U\p \oR_Z XQ`YbY5 `a_YXS_UYcbp hVaVX c_h[d Y Y]p `_\pD cQ[Y] _RaQX_]5
69BCDg741D1 ‑ nc_ `_\V `VaS_T_ n\V]V^cQ5 S [_c_a_] b_UVaWYcbp gV\_V hYb\_
1^Q aYbd^[V Y S ^QiV] `aY]VaV nc_ hYb\_ ;>25 Q 69BCDg7>5HD ‑ nc_ d[QXQcV\m
^Q b\VUdojYZ 1Sc_a_Z2 n\V]V^c b`Yb[Q7 3 bS_o _hVaVUm5 69BCDg7>5HDg ‑ nc_
bQ] Sc_a_Z n\V]V^c b`Yb[Q5 Y cQ[ UQ\VV 1b]7 aYb7 ;7?27

6b\Y hc_6c_ XUVbm _bcQ\_bm ^V`_^pc^_5 USYTQcmbp UQ\miV ^Vc
^Y[Q[_T_ b]lb\Q1 B^QhQ\Q U_RVZcVbm `_^Y]Q^Yp `a_Ybf_UpjVT_5 S
`a_cYS^_] b\dhQV S UQ\m^VZiV] cV[bcV Sl cV] R_\VV ^YhVT_ ^V `_Z6
cV7ݷ[

;_^Vh^_5 S R_\miY^bcSV b\dhQVS b_ b`Yb[Q]Y aQR_cQoc b_SbV] ^V cQ[D `aY6
]Va5 `_caVR_SQSiYZ dbcaQiQojVT_ SlaQWV^Yp 69BCDg7>5HDg7>5HDg7>5HD5
]l `aYSV\Y b[_aVV U\p Y\\obcaQgYY7 ?Rlh^_ `aY aQR_cV b _U^_bSpX^l]
b`Yb[_] `_bcd`Qoc _U^Y] YX USdf b`_b_R_SC \YR_ XQ^_bpc n\V]V^cl SbVTUQ
S VT_ ^QhQ\_ 1nc_ UV\QVcbp b `_]_jmo Sb`_]_TQcV\m^_T_ d[QXQcV\p25 \YR_
faQ^pc USQ d[QXQcV\p ‑ ^Q ^QhQ\_ Y [_^Vg b`Yb[Q5 Q n\V]V^cl XQ^_bpc SbV6
TUQ S [_^Vg7 @aVWUV hV] `_[QXQcm5 [Q[ nc_ UV\QVcbp5 ]l `aVU\_WY] SQiV]d
S^Y]Q^Yo USV XQUQhY5 [_c_alV ^Qbc_pcV\m^_ aV[_]V^UdVcbp f_cp Rl `_6
`a_R_SQcm aViYcm bQ]_bc_pcV\m^_5 `aYhݷ] U_ c_T_5 [Q[ Sl `a_hYcQVcV
_bcQc_[ nc_T_ `QaQTaQeQ7 5V\_ S c_]5 hc_5 bQ]_bc_pcV\m^_ U_TQUQSiYbm5 [Q[
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AYb7 ;7?7 >QSYTQgYp S _U^_bSpX^_] b`Yb[V

nc_ UV\QVcbp5 Sl dWV ^Y[_TUQ nc_T_ ^V XQRdUVcV5 Y aQR_cQ b_ b`Yb[Q]Y ^Y[_6
TUQ R_\miV ^V SlX_SVc d SQb `a_R\V]D Vb\Y WV Sl baQXd ^Qh^ݷcV b aQXR_aQ
`aY]Va_S5 [_c_alV ]l `aYSVUݷ] UQ\miV5 c_ `_^pcm5 [Q[ Sbݷ nc_ UV\Qcm bQ6
]_bc_pcV\m^_5 _[QWVcbp T_aQXU_ b\_W^VV5 `_c_]d hc_ `_R_a_cm Yb[diV^YV
`YbQcm _`ݷ Q^Q\_TYYݷ 1c_ Vbcm RVX U_bcYWV^Yp `_\^_T_ `_^Y]Q^Yp `a_Ybf_6
UpjVT_2 hQbc_ ^V ]_Tdc UQWV bQ]lV S_\VSlV \oUY7

9cQ[5 S_c `VaSQp XQUQhQD _^Q `_caVRdVc b_XUQ^Yp _U^_bSpX^_T_ b`Yb[Q Y
U_RQS\V^Yp n\V]V^c_S S VT_ ^QhQ\_C

>Q`YbQcm `a_TaQ]]d5 [_c_aQp hYcQVc gV\lV hYb\Q YX `_c_[Q bcQ^6
UQac^_T_ SS_UQ U_ S_X^Y[^_SV^Yp bYcdQgYY Vg^_]ݷ eQZ\Q5ݷ `_b\V
hVT_ `VhQcQVc SbV SSVUݷ^^lV hYb\Q S _RaQc^_] `_apU[V7 ;_\YhV6
bcS_ hYbV\ XQaQ^VV ^VYXSVbc^_5 SS_UYcm pS^lV _TaQ^YhV^Yp ^Q nc_
[_\YhVbcS_ XQ`aVjQVcbp7

3c_aQp XQUQhQ cQ[WV `_caVRdVc Yb`_\mX_SQ^Yp _U^_bSpX^_T_ b`Yb[Q5 ^_ U_6
RQS\pcm ^_SlV n\V]V^cl `aYUݷcbp S VT_ [_^Vg5 U\p hVT_ ^dW^_ RdUVc aQR_cQcm
b_ b`Yb[_] hVaVX USQ d[QXQcV\pC `VaSlZ RdUVc faQ^Ycm QUaVb `VaS_T_ n\V]V^6
cQ b`Yb[Q5 Sc_a_Z ‑ QUaVb `_b\VU^VT_ n\V]V^cQ7

>Q`YbQcm `a_TaQ]]d5 [_c_aQp hYcQVc gV\lV hYb\Q YX `_c_[Q bcQ^6
UQac^_T_ SS_UQ U_ S_X^Y[^_SV^Yp bYcdQgYY Vg^_]ݷ eQZ\Q5ݷ `_b\V
hVT_ USQWUl `VhQcQVc SbV SSVUݷ^^lV hYb\Q S c_] `_apU[V5 S [_6
c_a_] _^Y Rl\Y SSVUV^l7 ;_\YhVbcS_ hYbV\ XQaQ^VV ^VYXSVbc^_5
SS_UYcm pS^lV _TaQ^YhV^Yp ^Q nc_ [_\YhVbcS_ XQ`aVjQVcbp7

DhcYcV5 hc_ bhYcQcm `_U_R^_T_ a_UQ XQUQhY aViݷ^^l]Y ]_W^_ ^V aQ^miV5 hV]
d SQb ^Q [_]`mocVaV XQaQR_cQVc 1`aYhݷ] XQaQR_cQVc `aQSY\m^_2 ^Q`YbQ^^Qp
SQ]Y `a_TaQ]]Q5 b__cSVcbcSdojQp db\_SYp]7 5QWV S nc_] b\dhQV XQUQhQ ^V
SbVTUQ _[QXlSQVcbp SVa^_ aViݷ^^_Z5 `_b[_\m[d Sl ]_WVcV d`dbcYcm `aY Vݷ
cVbcYa_SQ^YY [Q[YV6c_ SQW^lV b\dhQY Y\Y `a_bc_ ^VSVa^_ Ybc_\[_SQcm `_6
\dhQV]lV aVXd\mcQclD ^_ Vb\Y aQR_cQojVZ `a_TaQ]]l S__RjV ^Vc5 c_ _ c_]5
hc_ XQUQhQ aViV^Q5 XQSVU_]_ ^V ]_WVc Rlcm ^Y[Q[_Z aVhY7
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3 ^QUVWUV5 hc_ Sl [Q[ ]Y^Y]d] `_`a_R_SQ\Y aViYcm `aVU\_WV^^lV XQ6
UQhY5 ]l `a_U_\WY] _RbdWUV^YV aQR_cl b_ b`Yb[Q]Y7 @aVWUV SbVT_ _c]VcY]
_UY^ [aQZ^V SQW^lZ ]_]V^c7 6b\Y [_^cV[bc aViQV]_Z XQUQhY `aVU`_\QTQVc5
hc_ Sl ^QhY^QVcV aQR_cd b `dbc_T_ b`Yb[Q5 c_ Vbcm b_ b`Yb[Q5 ^V b_UVaWQjVT_
^Y _U^_T_ n\V]V^cQ5 _RpXQcV\m^_ `aVSaQcYcV SQi d[QXQcV\m S [_aaV[c6
^lZ `dbc_Z b`Yb_[5 XQ^Vbp S ^VT_ X^QhV^YV >9<7 >QhY^QojYV hQbc_
XQRlSQoc `a_ nc_5 `_\dhQp ^Q Slf_UV `_bc_p^^lV QSQaYY7

5_RQS\V^YV n\V]V^cQ S ^QhQ\_ _U^_bSpX^_T_ b`Yb[Q `a_YXS_UYcbp S caY
ncQ`Q7 B^QhQ\Q5 Yb`_\mXdp Sb`_]_TQcV\m^lZ d[QXQcV\m5 ]l b_XUQݷ] 1S UY^Q6
]YhVb[_Z `Q]pcY2 ^_SlZ n\V]V^c b`Yb[Q7 8QcV] ]l XQ`_\^pV] nc_c n\V]V^cD
S hQbc^_bcY5 ]l UV\QV] cQ[5 hc_Rl VT_ d[QXQcV\m ^Q b\VUdojYZ n\V]V^c bcQ\
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d[QXlSQcm ^Q c_c n\V]V^c b`Yb[Q5 [_c_alZ bVZhQb 1`_[Q2 pS\pVcbp `VaSl]5
Q `_b\V U_RQS\V^Yp ^_S_T_ bcQ^Vc Sc_al]5 c7 V7 [Q[ aQX b\VUdojY] `_b\V
^_S_T_7 >dW^lZ QUaVb5 [Q[ ^Vb\_W^_ U_TQUQcmbp5 ^Qf_UYcbp S d[QXQcV\V ^Q
`VaSlZ n\V]V^c b`Yb[Q5 VT_6c_ ]l Y `aYbS_Y] `_\o >5HD S ^_S_] n\V]V^cV7
>Q[_^Vg5 caVcYZ iQT ‑ `aYX^Qcm ^_SlZ n\V]V^c ^_Sl] `VaSl] n\V]V^c_]
b`Yb[QD nc_ UV\QVcbp XQ^VbV^YV] VT_ QUaVbQ S d[QXQcV\m5 faQ^pjYZ QUaVb `Va6
S_T_ n\V]V^cQ7

BfV]QcYhVb[Y `a_Ybf_UpjVV `_[QXQ^_ ^Q aYb7 ;7@ ^Q `aY]VaV Sbݷ c_T_ WV
b`Yb[Q gV\lf hYbV\5 b_bc_pjVT_ YX n\V]V^c_S cY`Q 9D5=5 `aYhݷ] QUaVb `VaS_6
T_ n\V]V^cQ b`Yb[Q faQ^Ycbp S d[QXQcV\V 69BCDD b^QhQ\Q S nc_] b`Yb[V ^Qf_6
Upcbp n\V]V^cl5 faQ^pjYV hYb\Q <? Y =B 1aYb7 ;7@5 25ݷ12ݷ Y ^Q] ^dW^_ XQ^V6
bcY S VT_ ^QhQ\_ ^_SlZ n\V]V^c5 b_UVaWQjYZ hYb\_ ;>7 5\p nc_T_ ]l SS_UY]
U_`_\^YcV\m^lZ d[QXQcV\m5 [_c_alZ RdUVc ^QXlSQcmbp D=@ _c Q^T\YZb[_T_
D5=@?B1BI5 hc_ _X^QhQVc CݷSaV]V^^lZݷ

F1B
D=@C 9D5=@DBD

>Q `VaS_] iQTV ]l5 [Q[ dWV Rl\_ b[QXQ^_5 b_XUQݷ] ^_SlZ n\V]V^cC

>5G1D=@2D

@_\dhYSiQpbp `_b\V nc_T_ bYcdQgYp `_[QXQ^Q ^Q aYb7 ;7@5 7ݷ22ݷ B_ b`Yb[_]
Vjݷ ^YhVT_ ^V `a_YX_i\_5 b_XUQ^^lZ ^_SlZ n\V]V^c ^Y[Q[ VT_ ^V XQcaQTY6
SQVc7 BQ] n\V]V^c `_[Q _bcQݷcbp bY\m^_ Cݷ[VU_UV\Q^^l^ݷ S _R_Yf VT_ `_\pf
^Qf_UYcbp ^V`_^pc^lZ ]db_a5 hc_ `_[QXQ^_ ^Q aYbd^[V bY]S_\Q]Y 7ݷH1ݷ @_aQ
UV\Qcm Sc_a_Z iQT ‑ XQ`_\^pcm `_\p ^_S_T_ n\V]V^cQ7 3 `_\V 41D1 ^Q] ^dW6
^_ RdUVc XQ^VbcY Yb[_]_V hYb\_ ;>5 c_TUQ [Q[ `_\V >5HD U_\W^_ d[QXlSQcm
^Q c_c n\V]V^c5 [_c_alZ 1`_b\V S[\ohV^Yp ^_S_T_ n\V]V^cQ S b`Yb_[2 bcQ^Vc
b\VUdojY] `_b\V ^_S_T_D nc_5 b_RbcSV^^_5 c_c n\V]V^c5 [_c_alZ bVZhQb `_[Q
S b`Yb[V `VaSlZ5 c_ Vbcm VT_ QUaVb faQ^Ycbp S d[QXQcV\V 69BCD5 VT_6c_ ]l Y
`aYbS_Y] `_\o >5HDC

D=@g741D1 CF ;>D
D=@g7>5HD CF 69BCDD

B_bc_p^YV ^QiVZ bcad[cdal UQ^^lf `_b\V ncYf `aYbSQYSQ^YZ `_[QXQ^_ ^Q
aYb7 ;7@5 7ݷ32ݷ ?bcQ\_bm \Yim eY^Q\m^l] dUQa_] _RkpSYcm ^_SlZ 1Y `_\^_6
bcmo `_UT_c_S\V^^lZ [ bS_VZ a_\Y2 n\V]V^c `VaSl] n\V]V^c_] b`Yb[Q5 `aY6
bS_YS VT_ QUaVb d[QXQcV\o 69BCDD `_b[_\m[d nc_c QUaVb faQ^Ycbp S D=@5 Sbݷ
_[QXlSQVcbp b_SbV] `a_bc_C

69BCD CF D=@D

3 Yc_TV `_\dhYcbp bYcdQgYp5 `_[QXQ^^Qp ^Q aYb7 ;7@5 7ݷ42ݷ 8QRlS `a_ ^Qi
SaV]V^^lZ d[QXQcV\m Y `a_ c_5 hc_ `VaSlZ n\V]V^c b`Yb[Q c_\m[_ hc_ Rl\
5ݷ[Sl_^ݷ ]l `_\dhQV] a_S^_ c_ b_bc_p^YV b`Yb[Q5 [ [_c_a_]d bcaV]Y\Ybm7
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AYb7 ;7A7 AQR_cQ `a_gVUdal XQ^VbV^Yp S ^QhQ\_ `aY Ybf_U^_ `dbc_] b`Yb[V

B nc_Z caݷfiQT_S_Z `a_gVUda_Z U_RQS\V^Yp ^_S_T_ n\V]V^cQ S ^QhQ\_
bSpXQ^_ _U^_ XQ]VhQcV\m^_V bS_ZbcS_C U\p b\dhQp `dbc_T_ b`Yb[Q `_6
b\VU_SQcV\m^_bcm UVZbcSYZ `_ U_RQS\V^Yo `VaS_T_ n\V]V^cQ `_\6
^_bcmo b_S`QUQVc b `_b\VU_SQcV\m^_bcmo UVZbcSYZ `_ U_RQS\V^Yo
^_S_T_ n\V]V^cQ S ^QhQ\_ b`Yb[Q5 dWV b_UVaWQjVT_ n\V]V^cl7 B_6
_cSVcbcSdojQp `_b\VU_SQcV\m^_bcm b_bc_p^YZ bcad[cdal UQ^^lf `_[QXQ^Q
^Q aYb7 ;7AC S^QhQ\V b`Yb_[ `dbc 2Dݷ12ݷ1 ^Q `VaS_] iQTV ]l b_XUQݷ] ^_SlZ
n\V]V^c 2Dݷ22ݷ1 ^Q Sc_a_] iQTV XQ`_\^pV] VT_ 2Dݷ32ݷ1 `_b\VU^Y] UVZbcSYV]
UV\QV] nc_c ^_SlZ n\V]V^c `VaSl] n\V]V^c_] b`Yb[Q 27ݷ42ݷ1 3bݷ nc_ aQR_6
cQVc c_\m[_ `aY db\_SYY5 hc_ ]l ^V XQRl\Y `VaVU ^QhQ\_] aQR_cl
b_ b`Yb[_] bUV\Qcm VT_ [_aaV[c^l]5 XQ^Vbp X^QhV^YV >9< S d[QXQcV\m
69BCD1

6b\Y Sbݷ SaV]p XQ^_bYcm n\V]V^cl S ^QhQ\_ b`Yb[Q5 c_ aQb`_\QTQcmbp S
b`Yb[V _^Y RdUdc S `_apU[V5 `a_cYS_`_\_W^_] c_]d5 S [_c_a_] Yf cdUQ XQ6
^_bY\YD Y]V^^_ nc_ Y caVRdVcbp S `VaS_Z YX USdf `aVU\_WV^^lf aQ^VV XQUQh7
AViV^YV RdUVc b_bc_pcm YX USdf gY[\_S5 S `VaS_] YX ^Yf RdUVc Sl`_\^pcm6
bp hcV^YV hYbV\ U_ cVf `_a5 `_[Q ^V ^QbcQ^Vc bYcdQgYp Vg^_]ݷ eQZ\Q5:=ݷ Y
`_b\V `a_hcV^Yp _hVaVU^_T_ hYb\Q _^_ RdUVc U_RQS\pcmbp S ^QhQ\_ b`Yb[QD
`_b\V nc_T_ _bcQ^Vcbp c_\m[_ `a_ZcY `_ b`Yb[d YX VT_ ^QhQ\Q U_ [_^gQ5 `VhQ6
cQp b_UVaWQjYVbp S [ݷ^ hYb\Q7 @a_TaQ]]Q gV\Y[_] RdUVc SlT\pUVcm cQ[C

@B?7B1= WE=25BC:D
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41D1C 9>D575BD
>5HDC 9D5=@DBD
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=:>Q`_]^Y]5 hc_ `aY hcV^YY hYbV\ ^dW^_ U\p _cb\VWYSQ^Yp bYcdQgYY Vg^_]ݷ eQZ\Qݷ
Yb`_\mX_SQcm ed^[gYo \55;N?6D ]l `_Ua_R^_ _RbdWUQ\Y nc_ S 7=7<7;ݷ
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69BCD5 D=@C 9D5=@DBD
>C 9>D575BD

2579>
69BCD CF >9<D K UV\QV] b`Yb_[ [_aaV[c^_ `dbcl]1 M
G89<5 >?D \55;N?6 4? K gY[\ hcV^Yp hYbV\ M
2579>
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2579>

GB9D5<>1D=@g741D12D
D=@ CF D=@g7>5HD K `VaVf_U [ b\VUdojV]d n\6cd M

5>4
5>47

3 nc_] cV[bcV ]l ^Y aQXd ^V Yb`_\mX_SQ\Y 49C@?C5D XUVbm SlbS_R_WUV^YV
`Q]pcY ^V Y]VVc R_\mi_T_ b]lb\Q5 `_b[_\m[d baQXd `_b\V `VaS_T_ 1Y VUY^6
bcSV^^_T_2 Yb`_\mX_SQ^Yp `_bca_V^^_T_ b`Yb[Q `a_TaQ]]Q XQSVaiQVcbp5 cQ[
hc_ Sbp `Q]pcm5 _cSVUݷ^^Qp VZ S bYbcV]V5 _bS_R_WUQVcbpD aQXd]VVcbp5 nc_ [Q6
bQVcbp S c_] hYb\V Y [dhY7 3 R_\VV b\_W^lf `a_TaQ]]Qf5 ^Q`aY]Va5 cQ[Yf5
[_c_alV bca_pc _UY^ b`Yb_[ XQ UadTY] Y cQ[ ]^_T_ aQX5 XQRlSQcm `a_ _bS_6
R_WUV^YV `Q]pcY ^Y S [_V] b\dhQV ^V\mXp7 ?bS_R_UYcm `Q]pcm _c _U^_bSpX6
^_T_ b`Yb[Q ]_W^_ b `_]_jmo gY[\Q5 S [_c_a_] ^Q [QWU_] iQTV YX b`Yb[Q
dUQ\pVcbp `VaSlZ n\V]V^c5 Y cQ[ U_ cVf `_a5 `_[Q b`Yb_[ ^V _`dbcVVc7 @aY
nc_] c_WV Vbcm bS_p fYca_bcm7 6b\Y `a_bc_ SXpcm Y bUV\Qcm 49C@?C5169BCD25
`VaSlZ n\V]V^c b`Yb[Q `VaVbcQ^Vc bdjVbcS_SQcm5 Q X^QhYc5 ]l dWV ^V b]_6
WV] Yb`_\mX_SQcm VT_ `_\p5 ^_ SVUm QUaVb Sc_a_T_ n\V]V^cQ faQ^Ycbp Y]V^^_
cQ]7 @_nc_]d `aVWUV hV] d^Yhc_WQcm `VaSlZ n\V]V^c5 ^V_Rf_UY]_ XQ`_]^Ycm
QUaVb b\VUdojVT_D `_b\V nc_T_ `VaSlZ n\V]V^c d^Yhc_WQVcbp5 Q d[QXQcV\o
69BCD `aYbSQYSQVcbp QUaVb b\VUdojVT_ n\V]V^cQ5 b_faQ^ݷ^^lZ S_ Sb`_]_TQ6
cV\m^_] d[QXQcV\V7 B__cSVcbcSdojYZ gY[\ SlT\pUYc cQ[C

G89<5 69BCD EG >9< 4?
2579>

D=@ CF 69BCDg7>5HDD K XQ`_]Y^QV] QUaVb b\VUdojVT_ M
49C@?C5169BCD2D K d^Yhc_WQV] `VaSlZ n\V]V^c M
69BCD CF D=@ K b`Yb_[ cV`Vam ^QhY^QVcbp b_ b\VUdojVT_ M

5>4

=_W^_ `_bcd`Ycm Y Y^QhVC XQ`_]^YS QUaVb `VaS_T_ n\V]V^cQ S_ Sb`_]_TQcV\m6
^_] d[QXQcV\V5 Yb[\ohYcm nc_c n\V]V^c YX b`Yb[Q5 b__cSVcbcSdojY] _RaQX_]
YX]V^YS 69BCD5 Y dWV `_b\V nc_T_ dUQ\Ycm VT_C
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69BCD CF 69BCDg7>5HDD K Yb[\ohQV] VT_ YX b`Yb[Q M
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5>4

>Q aYb7 ;7B `VaSlZ b`_b_R `_[QXQ^ b\VSQ5 Sc_a_Z ‑ b`aQSQ7 ;Q[_Z YX ^Yf \dh6
iV5 ]_WVcV aViYcm U\p bVRp bQ]YD `_ neeV[cYS^_bcY ]VWUd ^Y]Y ^Y[Q[_Z
aQX^Ygl ^Vc7

;Q[ ]_W^_ XQ]VcYcm5 db\_SYV Sc_a_Z YX `aVU\_WV^^lf aQ^miV XQUQh _c
db\_SYp `VaS_Z _c\YhQVcbp S _b^_S^_] `_apU[_] SlUQhY n\V]V^c_S ^Q `V6
hQcm7 3 `aY^gY`V5 ^Y[c_ ^V ]ViQVc `_bca_Ycm b`Yb_[5 [Q[ Y U\p `VaS_Z XQUQ6
hY5 [_XQUݷ ^Q`VaݷU5ݷ Q `_c_] _cUV\m^l] gY[\_] ݷVaVSVa^dcm`ݷ VT_ 1[Q[ nc_
bUV\Qcm5 `_`a_RdZcV `aYUd]Qcm bQ]Y S [QhVbcSV d`aQW^V^Yp2D ^_ `aQSY\m6
^VV RdUVc Sbݷ WV baQXd `_bca_Ycm b`Yb_[ S ^dW^_] `_apU[V5 U\p hVT_ ^Q]
`_caVRdVcbp U_RQS\V^YV n\V]V^c_S S [_^Vg b`Yb[Q5 Q ^V S VT_ ^QhQ\_7

6b\Y _U^_bSpX^lZ b`Yb_[ `aVU`_\QTQVcbp dSV\YhYSQcm bݷ [_^gQ5ݷ _Rlh^_
U\p nc_T_ faQ^pc ^V _UY^ d[QXQcV\m5 [Q[ S `aVUiVbcSdojYf `aY]VaQf5 Q USQC
^Q `VaSlZ n\V]V^c b`Yb[Q Y ^Q `_b\VU^YZ7 ;_TUQ b`Yb_[ `dbc5 _RQ d[QXQcV\p
U_\W^l Y]Vcm X^QhV^YV >9<7 @a_gVUdaQ XQ^VbV^Yp ^_S_T_ n\V]V^cQ S cQ[_Z
b`Yb_[ 1S VT_ [_^Vg2 SlT\pUYc UQWV `a_jV5 hV] c_\m[_ hc_ aQbb]_caV^^Qp
`a_gVUdaQ XQ^VbV^Yp S ^QhQ\_C Vb\Y5 [ `aY]Vad5 d[QXQcV\m ^Q `_b\VU^YZ n\V6
]V^c ^QXlSQVcbp <1CD5 c_ ]l ]_WV] b_XUQcm ^_SlZ n\V]V^c baQXd TUV ^QU_5
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nil

AYb7 ;7:97 5_RQS\V^YV ^_S_T_ n\V]V^cQ S [_^Vg b`Yb[Q

c_ Vbcm XQ^VbcY VT_ QUaVb S <1CDg7>5HD5 XQcV] bUSY^dcm d[QXQcV\m <1CD ^Q ^_6
S_Yb`Vhݷ^^lZ `_b\VU^YZ n\V]V^c Y dWV `_b\V nc_T_ XQ`_\^Ycm VT_ `_\pD Vb\Y
^Q] ^dW^_ XQ^VbcY S b`Yb_[ hYb\_ =B5 nc_ ]_W^_ bUV\Qcm cQ[ 1b]7 aYb7 ;7:92C

>5G1<1CDg7>5HD2D
<1CD CF <1CDg7>5HDD
<1CDg741D1 CF =BD
<1CDg7>5HD CF >9<D

;Q[ nc_ hQbc_ b\dhQVcbp5 Sbp[_V d`a_jV^YV Y]VVc bS_o gV^d7 3 _c\YhYV _c
XQ^VbV^Yp S ^QhQ\_5 [_TUQ U\p b`Yb[Q faQ^Ycbp c_\m[_ d[QXQcV\m 69BCD5 `aY
^Q\YhYY USdf d[QXQcV\VZ XQ^VbV^YV `VaS_T_ n\V]V^cQ _[QXlSQVcbp b`V6
gYQ\m^l] b\dhQV]5 [_c_alZ caVRdVc b_SVaiV^^_ Y^_T_ ^QR_aQ UVZbcSYZC
S bQ]_] UV\V5 d[QXQcV\m <1CD S nc_Z bYcdQgYY ^Y[dUQ ^V d[QXlSQVc5 SVUm `_6
b\VU^VT_ n\V]V^cQ `_[Q ^V bdjVbcSdVc 1Y S__RjV ^Y[Q[_T_ ^V bdjVbcSdVc25
cQ[ hc_ ^V bdjVbcSdVc Y `VaV]V^^_Z <1CDg7>5HD5 [_c_ado ]l bc_\m \Yf_ XQ6
UVZbcS_SQ\Y7 @aQSY\m^Qp `_b\VU_SQcV\m^_bcm UVZbcSYZ U\p XQ^VbV^Yp hYb\Q
;> S b`Yb_[5 [_c_alZ U_ nc_T_ Rl\ `dbcl]5 cV`Vam RdUVc cQ[QpC

>5G169BCD2D K b_XUQݷ] `VaSlZ n\V]V^c b`Yb[Q M



;7:97 1UaVbQ5 d[QXQcV\Y Y UY^Q]YhVb[Qp `Q]pcm <AB

<1CD CF 69BCDD K _RkpS\pV] VT_ WV `_b\VU^Y] M
<1CDg741D1 CF ;>D K XQ`_\^pV] M
<1CDg7>5HD CF >9<D

;Q[ SYUY]5 `_b\VU^YV USV bca_[Y _bcQ\Ybm c_h^_ cQ[Y]Y WV5 [Q[ Y aQ^miV
1]l b`VgYQ\m^_ `_bcQaQ\Ybm cQ[ bUV\Qcm25 c_TUQ [Q[ `VaSlV USV b_SVaiV^^_
`_]V^p\Ybm7 B[QXQ^^_V ]_W^_ _R_RjYcm7 6b\Y hYb\_5 [_c_a_V ]l XQ^_bY] S
b`Yb_[5 ^Qf_UYcbp S `VaV]V^^_Z >5 `aYhݷ] ]l ^V X^QV]5 Vbcm [ nc_]d SaV]V^Y
S b`Yb[V f_cp Rl _UY^ n\V]V^c Y\Y ^Vc5 c_ [_aaV[c^lZ [_U U\p XQ^VbV^Yp
n\V]V^cQ S b`Yb_[ RdUVc cQ[Y]C

96 69BCD F >9< D85>
2579>

>5G169BCD2D
<1CD CF 69BCD

5>4
5<C5
2579>

>5G1<1CDg7>5HD2D
<1CD CF <1CDg7>5HD

5>4D
<1CDg741D1 CF >D
<1CDg7>5HD CF >9<D

@_\^_bcmo aViV^YV Sc_a_Z XQUQhY ]l ^V `aYS_UY]D b dhݷc_] SbVT_ b[QXQ^6
^_T_ _^_ U_\W^_ Rlcm b_SVaiV^^_ _hVSYU^_7

;7:97>7 BcV[ Y _hVaVUm

3 ^V[_c_alf dhVR^Y[Qf `_ Y^e_a]QcY[V ]_W^_ SbcaVcYcm dcSVaWUV^YV5
hc_6UV ݷ]bcVݷ Y ݷhVaVUm_ݷ ‑ nc_ cQ[YV bcad[cdal UQ^^lfD bcV[_] S cQ[Yf
b\dhQpf _Rlh^_ ^QXlSQoc cd bdj^_bcm5 [_c_ado ]l S `aVUlUdjV] `QaQTaQ6
eV ^QXlSQ\Y _U^_bSpX^l] b`Yb[_]7 >Q] _bcQݷcbp \Yim `aYXSQcm hYcQcV\p ^V
SVaYcm S `_U_R^lV Q^cY^Qdh^lV a_bb[QX^YD ^Q bQ]_] UV\V Y bcV[5 Y _hVaVUm
]_Tdc Rlcm aVQ\YX_SQ^l b_SVaiV^^_ aQX^l]Y bcad[cdaQ]Y UQ^^lf 1b`Yb[Q6
]Y5 ]QbbYSQ]Y5 aQX^__RaQX^l]Y [_]RY^QgYp]Y c_T_ Y UadT_T_5 cd WV _hVaVUm
hQbc_ aVQ\YXdoc b `_]_jmo [_\mgVS_T_ RdeVaQ Y c7 U7D R_\miV c_T_5 X^QhV6
^Yp UQWV ^V _RpXQcV\m^_ faQ^Ycm S _`VaQcYS^_Z `Q]pcY5 hQbc_ `aYf_UYcbp
Yb`_\mX_SQcm eQZ\l ^Q UYb[V2D bQ]Y `_ bVRV bcV[ Y _hVaVUm _`aVUV\pocbp
^V cV]5 [Q[_SQ aVQ\YXdojQp Yf bcad[cdaQ UQ^^lf5 Q cV]5 [Q[_Sl U_bcd`^lV
`_\mX_SQcV\o _`VaQgYY Y [Q[ ncY _`VaQgYY aQR_cQoc7

;Q[ bcV[5 cQ[ Y _hVaVUm `aVUbcQS\poc b_R_Z ^V[YZ QRbcaQ[c^lZ 5ݷRkV[c_ݷ
_RVb`VhYSQojYZ 1^VSQW^_ [Q[2 faQ^V^YV X^QhV^YZ _`aVUV\ݷ^^_T_ cY`Q5 `aY6
hݷ] U\p nc_T_ _RkV[cQ _`aVUV\V^l USV RQX_SlV _`VaQgYYC U_RQS\V^YV ^_S_T_
X^QhV^Yp Y YXS\VhV^YV X^QhV^Yp7 AQX^YgQ S c_]5 S [Q[_] `_apU[V `a_Ybf_6
UYc YXS\VhV^YVC YX _hVaVUY X^QhV^Yp YXS\V[Qocbp S c_] WV `_apU[V5 S [Q[_]
Yf cdUQ XQ^Vb\Y5 Q YX bcV[Q ‑ S _RaQc^_]7 @_6Q^T\YZb[Y _hVaVUm _Rlh^_



<B9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

_R_X^QhQoc QRRaVSYQcda_Z OROX 1fiBCD 9>5 fiBCD ?ED5 c7 V7 [VaSl`ݷ S_iݷ\ ‑ `Va6
Sl] SliV\25ݷ Q bcV[ ‑ QRRaVSYQcda_Z UROX 1<1CD 9>5 fiBCD ?ED5 [b\VU^Y_`ݷ
S_iݷ\ ‑ `VaSl] SliV\27ݷ

9^QhV T_S_ap5 _hVaVUm ‑ nc_ cQ[Qp icd[Q5 [dUQ ]_W^_ b[\QUlSQcm X^Q6
hV^Yp [Q[_T_6^YRdUm cY`Q 1^Q`aY]Va5 gV\_hYb\V^^_T_25 Q ]_W^_ Yf _ccdUQ
YXS\V[Qcm5 Y `aY YXS\VhV^YY ]l SbVTUQ `_\dhQV] X^QhV^YV5 [_c_a_V 1baVUY
cVf5 hc_ Rl\Y XQ^VbV^l5 ^_ `_[Q hc_ ^V Rl\Y YXS\VhV^l2 S ^QiVZ _hVaVUY `a_6
\VWQ\_ U_\miV UadTYfD b_ bcV[_] bYcdQgYp _RaQc^QpC `VaSl]Y YXS\V[Qocbp
bQ]lV ݷbSVWYVݷ X^QhV^Yp7

BQ]lZ `a_bc_Z SQaYQ^c aVQ\YXQgYY bcV[Q ^Q] dWV YXSVbcV^C nc_ _U^_6
bSpX^lZ b`Yb_[5 `aY aQR_cV b [_c_al] ]l SbVTUQ Y]VV] UV\_ b VT_ ^QhQ\_]C
Y]V^^_ S ^QhQ\_ U_RQS\pocbp ^_SlV n\V]V^cl5 Y YXS\V[Qocbp n\V]V^cl c_6
WV YX ^QhQ\Q7 >V]^_T_ `_Ud]QS5 ]l ]_WV] XQ]VcYcm5 hc_ _hVaVUm c_WV _hV^m
\VT[_ aVQ\YX_SQcm ^Q RQXV _U^_bSpX^_T_ b`Yb[Q5 c_\m[_ U_RQS\V^YV ^_Slf n\V6
]V^c_S b\VUdVc `a_YXS_UYcm S [_^Vg5 Q ^V S ^QhQ\_5 ^_ YXS\V[Qcm n\V]V^cl
`_6`aVW^V]d YX ^QhQ\Q7

?RaQcY] S^Y]Q^YV5 hc_ aVhm S _R_Yf b\dhQpf YUݷc _ aVQ\YXQgYY ]VfQ6
^YX]Q5 _c^_bYcV\m^_ [_c_a_T_ ^Q] SQW^l U_bcd`^lV _`VaQgYY5 Q c_5 [Q[ ncY
_`VaQgYY bUV\Q^l5 ]_WVc _bcQcmbp XQ [QUa_]7 CQ[Qp bYcdQgYp S `a_TaQ]6
]Ya_SQ^YY S_X^Y[QVc U_bcQc_h^_ hQbc_D Y]V^^_ nc_c eQ[c `_a_UY\ cQ[ ^Q6
XlSQV]_V _RkV[c^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ^YV5 bd`Va`_`d\pa^_V S
^QiV SaV]p7 Hc_ nc_ cQ[_V5 ]l dX^QV] `_XWVD S caVcmV] c_]V ^QiVZ [^YTY
nc_]d RdUVc `_bSpjV^Q _cUV\m^Qp hQbcm7 @_[Q U_ ??@ UV\_ ^V U_i\_5 _c]V6
cY]5 hc_ S \oR_Z `_U_R^_Z bYcdQgYY `a_TaQ]]Ybcl bcQaQocbp b_XUQcm ^QR_a
`_U`a_TaQ]] 1`a_gVUda25 aVQ\YXdojYf SbV ^dW^lV _`VaQgYY5 `aYhݷ] _`Y6
bQcm Yf cQ[5 hc_Rl UQWV S b\dhQV YX]V^V^Yp `aY^gY`_S aVQ\YXQgYY 1S ^QiV]
b\dhQV5 ^Q`aY]Va5 `aY `VaVf_UV _c Yb`_\mX_SQ^Yp b`Yb[Q [ Yb`_\mX_SQ^Yo
[Q[_T_6^YRdUm ]QbbYSQ2 `_]V^p\bp c_\m[_ cV[bc ncYf `a_gVUda5 Q `a_TaQ]6
]Ybc5 Yb`_\mXdojYZ Yf5 S__RjV ^YhVT_ ^V XQ]VcY\7

9^QhV T_S_ap5 Vb\Y [c_6c_ `a_bYc ^Qb aVQ\YX_SQcm c_c WV bcV[ Y\Y
[Q[_Z6c_ UadT_Z QRbcaQ[c^lZ _RkV[c5 U\p [_c_a_T_ SQW^l _`VaQgYY5 Q ^V VT_
S^dcaV^^VV dbca_ZbcS_5 ]l _Rlh^_ `YiV] ^QR_a `a_gVUda Y ed^[gYZ Y _Rk6
pb^pV]5 [Q[ ncY] ^QR_a_] `_\mX_SQcmbp5 `aY nc_] cjQcV\m^_ b\VUY]5 hc_Rl
SbV ^QiY _Rkpb^V^Yp ^Y[Q[ ^V XQSYbV\Y _c c_T_5 hc�_ ]l Yb`_\mXdV] S^dc6
aY ^QiYf `a_gVUda S [QhVbcSV ]VfQ^YX]Q aVQ\YXQgYY7 CQ[_Z ^QR_a `a_gVUda
S]VbcV b `_pb^V^Yp]Y5 [Q[ Yf ^dW^_ Yb`_\mX_SQcm5 ^QXlSQVcbp Y^cVaeVZ6
b_]=;7 BhYcQVcbp5 hc_ Y^cVaeVZb `aYUd]Q^ dUQh^_5 Vb\Y ^Y[Q[YV YX]V^V^Yp
S UVcQ\pf aVQ\YXQgYY ^QiVT_ QRbcaQ[c^_T_ _RkV[cQ ^V `aYS_Upc [ YX]V^V^Y6
p] ^Y S bQ]_] Y^cVaeVZbV5 ^Y S _Rkpb^V^Ypf5 [Q[ Y] `_\mX_SQcmbp5 c_ Vbcm
]_Tdc RVXR_\VX^V^^_ YT^_aYa_SQcmbp cV]Y `a_TaQ]]YbcQ]Y5 [_c_alV bcQ^dc
Yb`_\mX_SQcm ^QiV YXUV\YV7

=;HQbc_ SbcaVhQVcbp QRRaVSYQcdaQ JYR5 _RaQX_SQ^^Qp _c b\_S 1@@<931D9?> @B?7B1==9>7
9>D5B61355 c_ Vbcm Y^cVaeVZbݷ `aY[\QU^_T_ `a_TaQ]]Ya_SQ^Yp7ݷ



;7:97 1UaVbQ5 d[QXQcV\Y Y UY^Q]YhVb[Qp `Q]pcm <B:

?UY^ YX `_Uf_U_S5 `_XS_\pojYf b_XUQSQcm f_a_iYV Y^cVaeVZbl5 b_bc_Yc
S c_]5 hc_Rl b^QhQ\Q `aYUd]Qcm Y]V^^_ Y^cVaeVZb5 Ybf_Up YX ^QR_aQ _`VaQ6
gYZ5 [_c_alf _c ^Qb _WYUQVc `_\mX_SQcV\m5 Y dWV `_c_] `_`lcQcbp ^Q`YbQcm
[Q[do6c_ aVQ\YXQgYo5 [_c_aQp `_XS_\Yc `a_gVUdaQ] ^QiVT_ Y^cVaeVZbQ aQ6
R_cQcm S b__cSVcbcSYY b XQ]lb\_]7 @_b[_\m[d _ aVQ\YXQgYY ]l ^QhY^QV]
Ud]Qcm dWV `_b\V b_XUQ^Yp Y^cVaeVZbQ5 cQ[_Z Y^cVaeVZb b f_a_iVZ SVa_pc6
^_bcmo _[QWVcbp ^V XQSYbpjY] _c [_^[aVc^_Z aVQ\YXQgYY5 hc_ ^Q] Y caVRd6
Vcbp7

@_`a_RdV] `aY]V^Ycm b[QXQ^^_V [ b\dhQo bcV[QD U\p _`aVUV\ݷ^^_bcY
`dbcm nc_ RdUVc bcV[ gV\lf hYbV\ cY`Q <?>79>D7 Pb^_5 hc_5 [Q[_SQ Rl ^Y Rl6
\Q VT_ aVQ\YXQgYp5 f_cm hc_6c_5 f_cm [Q[do6c_ Y^e_a]QgYo ^Q] `aY nc_]
_RpXQcV\m^_ `aYUݷcbp faQ^Ycm 1`aY aVQ\YXQgYY S SYUV _U^_bSpX^_T_ b`Yb[Q
nc_ RdUVc d[QXQcV\m ^Q `VaSlZ n\V]V^c b`Yb[Q5 ^_ ]l `_[Q _R nc_] Ud]Qcm
^V f_cY]27 FaQ^Ycm Y^e_a]QgYo ]l ]_WV] c_\m[_ S `VaV]V^^lf5 `aYhݷ]
Vb\Y ]l Sb`_]^Y] _ bdjVbcS_SQ^YY `VaV]V^^lf cY`Q 5ݷXQ`Ybmݷ c_ XQ]VcY]5
hc_ \oRdo Y^e_a]QgYo 1aQXd]^_T_ aQX]VaQ2 ]l ]_WV] `aY WV\Q^YY b_faQ6
^Ycm S _U^_Z `VaV]V^^_Z5 ^dW^_ c_\m[_ SlRaQcm U\p ^Vݷ `_Uf_UpjYZ cY`7
9cQ[5 [Q[_SQ Rl ^Y Rl\Q aVQ\YXQgYp ^QiVT_ bcV[Q5 ^Q] ^V_Rf_UY]_ Y U_bcQ6
c_h^_ U\p [QWU_T_ SS_UY]_T_ bcV[Q 1[_c_alf ]_WVc Rlcm b[_\m[_ dT_U^_2
_`YbQcm `VaV]V^^do ^V[_VT_ cY`QD ^V X^Qp5 [Q[_SQ RdUVc aVQ\YXQgYp5 ]l ^V
]_WV] b[QXQcm5 [Q[_Z [_^[aVc^_ nc_ RdUVc cY`5 ^_ nc_ ^V `_]ViQVc ^Q] UQcm
V]d Y]p7 @_b[_\m[d aVhm YUݷc _ bcV[V hYbV\ cY`Q <?>79>D5 ^QX_Sݷ] nc_c cY`
\D13;X6U?>79>DC7

?b^_S^lV _`VaQgYY ^QU bcV[_] `_ caQUYgYY _R_X^QhQocbp b\_SQ]Y @EC8
1U_RQS\V^YV X^QhV^Yp S bcV[2 Y @?@ 1YXS\VhV^YV X^QhV^Yp27 ?RV ncY _`VaQgYY
]l aVQ\YXdV] S SYUV `a_gVUda7 >Q `VaSlZ SXT\pU Rl\_ Rl \_TYh^_ ^QXSQcm Yf
[Q[6c_ Sa_UV \D13;X6U?>79>DCYEC8 Y \D13;X6U?>79>DCY?@5 ^_5 `_b]_caVS S^Y6
]QcV\m^_ ^Q `_\dhYSiYVbp U\Y^^lV Y]V^Q5 ]l ]_WV] 1S`_\^V VbcVbcSV^^_2
db_]^Ycmbp S c_]5 hc_ `_\mX_SQcmbp Y]Y RdUVc dU_R^_7 @_nc_]d SVXUV5 [a_]V
b_RbcSV^^_ Y]V^Y cY`Q5 ]l Ta_]_XU[_V \D13;X6U?>79>DC XQ]V^Y] ^Q [_a_c6
[_V \XU5 Q `a_gVUdal ^QX_Sݷ] b__cSVcbcSV^^_ \XUYEC8 Y \XUY?@7 ;QWUdo YX
`a_gVUda ]l b^QRUY] USd]p `QaQ]VcaQ]Y7 @VaSlZ YX ^Yf S _R_Yf b\dhQpf
RdUVc `QaQ]Vca_]6`VaV]V^^_Z U\p `VaVUQhY S `a_gVUdad bQ]_T_ bcV[QD hVaVX
Sc_a_Z `QaQ]Vca `a_gVUdaQ \XUYEC8 `_\dhYc X^QhV^YV cY`Q <?>79>D5 [_c_6
a_V ^dW^_ `_]VbcYcm S bcV[5 c_TUQ [Q[ d `a_gVUdal \XUY?@ Sc_a_Z `QaQ]Vca
RdUVc `QaQ]Vca_]6`VaV]V^^_Z ‑ S ncd `VaV]V^^do `a_gVUdaQ XQ`YiVc YXS\V6
hݷ^^_V YX bcV[Q hYb\_7

B\VUdVc XQ]VcYcm5 hc_ XQ^VbV^YV ^_S_T_ n\V]V^cQ S bcV[ SbVTUQ `a_f_UYc
dUQh^_=<5 c_TUQ [Q[ YXS\VhV^YV YX bcV[Q5 [_TUQ _^ `dbc ‑ nc_ XQSVU_]Qp _iYR6
[Q7 Hc_Rl cQ[_Z _iYR[Y SbVTUQ ]_W^_ Rl\_ YXRVWQcm5 U_RQSY] [ ^QiY]
`a_gVUdaQ] Vjݷ \_TYhVb[do ed^[gYo \XURCN=@DI5 `_\dhQojdo S [QhVbcSV

=<;a_]V b\dhQp5 [_TUQ ^V fSQcYc `Q]pcY5 ^_ b_SaV]V^^lV _`VaQgY_^^lV bYbcV]l cQ[_Sl5
hc_ S nc_] b\dhQV ^QiQ `a_TaQ]]Q _ S_X^Y[iVZ `a_R\V]V dWV ^V dX^QVcC Vݷ `a_bc_ `aYRmoc5
`aYhݷ] QSc_]QcYhVb[Y7
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`QaQ]VcaQ bcV[ Y S_XSaQjQojdo YbcY^d5 Vb\Y _^ `dbc5 Y \_Wm S `a_cYS^_]
b\dhQV7 9X]V^pcm bcV[ ed^[gYp5 VbcVbcSV^^_5 ^V RdUVc5 ^_ ]l Sbݷ aQS^_ RdUV]
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?bcQ\_bm `_^pcm5 [Q[_S_ U_\W^_ Rlcm db\_SYV cQ[_T_ gY[\Q7 8Q[_^hYcm
aQR_cd b\VUdVc5 [_TUQ _hVaVU^_T_ n\V]V^cQ ^Vc5 c_ Vbcm [_TUQ d[QXQcV\m ^Q
_hVaVU^_Z n\V]V^c b_UVaWYc >9<7 Nc_ _`pcm6cQ[Y ]_WVc _[QXQcmbp [Q[ d[Q6
XQcV\m 69BCD 1Vb\Y b`Yb_[ `dbc25 cQ[ Y `_\V >5HD `_b\VU^VT_ n\V]V^cQ S b`Yb[V
1Vb\Y S [ݷ^ Vbcm f_cp Rl _UY^ n\V]V^c27 @a_SVaYcm cQ[_V db\_SYV ]_W^_ Sl6
aQWV^YV] @@g EG >9<7 ?[_^hQcV\m^_ 1S `aVU`_\_WV^YY5 hc_ `VaV]V^^Qp D=@
Y]VVc5 [Q[ Y aQ^miV5 cY` 9D5=@DB5 Q `VaV]V^^Qp @@ Y]VVc cY` g9D5=@DB2 ^Qi
gY[\ `aY]Vc b\VUdojYZ SYUC

@@ CF I69BCDD
G89<5 @@g EG >9< 4?
2579>

96 @@gg741D1 E 9 D85>
2579>

D=@ CF @@gD
@@g CF @@gg7>5HDD
49C@?C51D=@2

5>4
5<C5

@@ CF I1@@gg7>5HD2
5>4

BaQS^YSQp nc_ aViV^YV b `aVUlUdjY]5 ]_W^_ XQ]VcYcm5 hc_ _^_ `aQ[cYhVb[Y
U_b\_S^_ `_Sc_apVc gY[\5 [_c_alZ S c_] aViV^YY Rl\ _b^_S^l]5 ^_ `aY nc_]
d ^Qb YbhVX _cUV\m^lZ gY[\ U\p dUQ\V^Yp n\V]V^c_S YX ^QhQ\Q Y _cUV\m^lV
`a_SVa[Y ^Q `dbc_cd b`Yb[Q7 @aY]V^V^YV d[QXQcV\p ^Q d[QXQcV\m `_XS_\Y\_
^Q] _R_RjYcm _b^_S^_Z gY[\5 b^pS cV] bQ]l] ^V_Rf_UY]_bcm S _RaQR_c[V
_b_Rlf b\dhQVS7



=99 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

@aY]V^V^YV d[QXQcV\p ^Q d[QXQcV\m `_XS_\pVc ^V c_\m[_ dUQ\pcm n\V]V^6
cl YX `a_YXS_\m^_T_ ]VbcQ b`Yb[Q5 ^_ Y SbcQS\pcm n\V]V^cl S \oRdo VT_
`_XYgYo ‑ c_h^VV5 S c_ ]Vbc_5 [dUQ bVZhQb d[QXlSQVc d[QXQcV\m5 ^Q [_c_6
alZ d[QXlSQVc aQR_hYZ d[QXQcV\m7 6b\Y S aQR_hV] d[QXQcV\V ^Qf_UYcbp QU6
aVb d[QXQcV\p 69BCD5 SbcQS[Q RdUVc Sl`_\^pcmbp S ^QhQ\_ b`Yb[Q5 Vb\Y WV
cQ] QUaVb `_\p >5HD _U^_T_ YX XSV^mVS b`Yb[Q5 c_ SbcQS[Q `a_YX_ZUݷc `_b\V
nc_T_ XSV^Q5 c7 V7 `VaVU b\VUdojY] XSV^_]7 Nc_ ]_WVc _[QXQcmbp Y SbcQS[Q S
[_^Vg b`Yb[Q5 Vb\Y c_\m[_ S aQR_hV] d[QXQcV\V RdUVc ^Qf_UYcmbp QUaVb `_\p
>5HD YX `_b\VU^VT_ XSV^Q b`Yb[Q7 >Q`aY]Va5 Vb\Y aQR_hYZ d[QXQcV\m d ^Qb
`_6`aVW^V]d ^QXlSQVcbp @@5 Sb`_]_TQcV\m^lZ d[QXQcV\m cY`Q 9D5=@DB ^QXl6
SQVcbp D=@5 Q hYb\_5 [_c_a_V ^dW^_ U_RQSYcm S b`Yb_[5 faQ^Ycbp S `VaV]V^^_Z
>5 c_ SbcQS[Q XSV^Q b hYb\_] > S `_XYgYo5 _R_X^QhV^^do b `_]_jmo @@5 RdUVc
SlT\pUVcm cQ[C

>5G1D=@2D
D=@g7>5HD CF @@gD
D=@g741D1 CF >D
@@g CF D=@D

;Q[ ]_W^_ XQ]VcYcm5 nc_c eaQT]V^c U_b\_S^_ `_Sc_apVc `a_gVUdad SbcQS6
[Y n\V]V^cQ S ^QhQ\_ _U^_bSpX^_T_ b`Yb[Q5 [_c_ado ]l aQbb]QcaYSQ\Y ^Q
bca7 <A=5 c_\m[_ S]Vbc_ 69BCD Yb`_\mXdVcbp @@gD [Q[ Y S b\dhQV b dUQ\V^YV]
n\V]V^cQ5 cQ[_Z b`_b_R SbcQS[Y n\V]V^cQ `aVUbcQS\pVc b_R_Z _R_RjV^YV `a_6
gVUdal SbcQS[Y S ^QhQ\_7 ?R_RjV^YV _b^_SQ^_ ^Q c_]5 hc_ \oR_Z ݷfS_bcݷ
_U^_bSpX^_T_ b`Yb[Q cQ[WV `aVUbcQS\pVc b_R_Z _U^_bSpX^lZ b`Yb_[5 c_\m[_
S]Vbc_ 69BCD U\p ^VT_ Yb`_\mXdVcbp `_\V >5HD YX n\V]V^cQ5 `aVUiVbcSdojVT_
cQ[_]d 7ݷfS_bcdݷ NcY] eQ[c_] ]l Vjݷ S_b`_\mXdV]bpD `_]Y]_ `a_hVT_5 _^
`_XS_\pVc U_S_\m^_ VbcVbcSV^^_V `aY]V^V^YV aV[dabYY U\p _RaQR_c[Y _U^_6
bSpX^lf b`Yb[_S7

D]Vp SbcQS\pcm XSV^mp S `a_YXS_\m^lV ]VbcQ b`Yb[Q5 ]l ]_WV]5 ^Q`aY6
]Va5 aQR_cQcm b_ b`Yb[_] hYbV\5 _cb_acYa_SQ^^lf `_ S_XaQbcQ^Yo 1Y\Y `_
dRlSQ^Yo5 Y\Y `_ \oR_]d UadT_]d [aYcVaYo27 @aY nc_] ^dW^_ b\VUYcm XQ
cV]5 hc_Rl [QWUlZ n\V]V^c SbcQS\p\bp c_h^_ S ^dW^do `_XYgYo b`Yb[Q ‑
cQ[5 hc_Rl `_b\V cQ[_T_ U_RQS\V^Yp b`Yb_[ _bcQSQ\bp _cb_acYa_SQ^^l]7

5V\QVcbp nc_ U_bcQc_h^_ `a_bc_7 6b\Y5 [Q[ Y aQ^miV5 hYb\_5 [_c_a_V ^dW6
^_ SbcQSYcm5 faQ^Ycbp S `VaV]V^^_Z >5 Q b`Yb_[5 ^Q ^QhQ\_ [_c_a_T_ d[QXl6
SQVc 69BCD5 `aY nc_] _cb_acYa_SQ^ S `_apU[V S_XaQbcQ^Yp5 c_ SbcQS[Q ^_S_T_
n\V]V^cQ ]_WVc Rlcm bUV\Q^Q5 ^Q`aY]Va5 cQ[C
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9^cVaVb XUVbm `aVUbcQS\poc c_\m[_ `VaSlV caY bca_h[Y5 _bcQ\m^lV hVclaV
]l dWV SYUV\Y7 GY[\ G89<5 `_XS_\pVc ^QZcY ^dW^_V ]Vbc_ S b`Yb[V5 Y\Y5
c_h^VV5 c_c d[QXQcV\m5 [_c_alZ d[QXlSQVc ^Q XSV^_5 `VaVU [_c_al] ^QU_
SbcQSYcm ^_SlZ n\V]V^c7 >QhY^QV] ]l5 [Q[ _Rlh^_5 b ^QhQ\Q5 S UQ^^_] b\d6
hQV nc_ _X^QhQVc5 hc_ S aQR_hYZ d[QXQcV\m XQ^_bYcbp QUaVb d[QXQcV\p 69BCD7
?hVaVU^_T_ n\V]V^cQ S b`Yb[V ]_WVc S__RjV ^V _[QXQcmbp ‑ Vb\Y S b`Yb[V
^Vc S__RjV ^Y _U^_T_ n\V]V^cQ5 \YR_ Vb\Y SbV X^QhV^Yp5 faQ^pjYVbp S b`Yb[V5
_[QXQ\Ybm ]V^miV c_T_5 [_c_a_V RdUVc SbcQS\V^_ bVZhQbD `aY nc_] S d[QXQcV\V
@@g 1c_ Vbcm S c_]5 ^Q [_c_alZ d[QXlSQVc ^Qi aQR_hYZ d[QXQcV\m2 _[QWVcbp
X^QhV^YV >9< ‑ _cboUQ `VaSQp hQbcm db\_SYp S gY[\V7 3 cQ[_Z bYcdQgYY YUcY
^Q] UQ\miV ^V[dUQ5 SbcQS\pcm ^dW^_ `ap]_ bVZhQb7

3c_aQp hQbcm db\_SYp gY[\Q _RVb`VhYSQVc `_Yb[ ^dW^_Z `_XYgYYC `_[Q
_hVaVU^_Z n\V]V^c b`Yb[Q ]V^miV5 hV] SbcQS\pV]lZ5 ^Q] ^dW^_ USYTQcmbp
`_ b`Yb[d UQ\miV7

8UVbm ]_W^_ _RaQcYcm S^Y]Q^YV ^Q _U^d SQW^do _b_RV^^_bcm SlhYb\V^Yp \_TYhV6
b[Yf SlaQWV^YZ7 6b\Y5 [ `aY]Vad5 d[QXQcV\m @@g _[QXQ\bp aQSV^ >9<5 c_ `_`lc[Q _R6
aQcYcmbp [ `VaV]V^^_Z @@gg741D1 `aYSVUݷc [ ^V]VU\V^^_]d QSQaYZ^_]d XQSVaiV^Yo
`a_TaQ]]l5 SVUm XQ`YbY @@gg `_`a_bcd ^V bdjVbcSdVc7 ; bhQbcmo5 cQ[_T_ _RaQjV^Yp
^V `a_YX_ZUݷc7 CQ[ `_\dhQVcbp5 `_c_]d hc_ `aY SlhYb\V^YY \_TYhVb[Yf SlaQWV^YZ
OB55 Y1C31< Yb`_\mXdVc V^YSdo\ݷ bV]Q^cY[dݷC Vb\Y X^QhV^YV SlaQWV^Yp dWV YXSVbc^_5
UQ\m^VZiYV VT_ `_USlaQWV^Yp ^V SlhYb\pocbp7 3 UQ^^_] b\dhQV ]VWUd USd]p hQbcp6
]Y db\_SYp bc_Yc bSpX[Q 1>45 cQ[ hc_5 Vb\Y `VaSQp hQbcm \_W^Q5 c_ Y Sbݷ SlaQWV^YV
_[QWVcbp \_W^l]5 `_nc_]d SlhYb\pcm VT_ Sc_ado hQbcm ^V ^dW^_7

@_\VX^_ RdUVc X^Qcm5 hc_ S _aYTY^Q\m^_] @Qb[Q\V5 [Q[ VT_ _`YbQ\ >Y[\Qdb
3Yac5 nc_T_ bS_ZbcSQ ^V Rl\_C `aY SlhYb\V^YY \oR_T_ SlaQWV^Yp cQ] _RpXQcV\m6
^_ SlhYb\p\Ybm SbV VT_ `_USlaQWV^Yp7 6b\Y Rl OB55 Y1C31< S nc_] `\Q^V UVZbcS_6
SQ\ cQ[ WV5 ^Q] `aYi\_bm Rl YXapU^_ `_[adcYcmbp5 `_b[_\m[d SlhYb\V^YV db\_SYp
1@@g EG >9<2 1>4 1@@gg741D1 E >2 TQaQ^cYa_SQ^^_ `aYS_UY\_ Rl [ QSQaYY `aY @@g5
aQS^_] >9<7 >QU_ b[QXQcm5 hc_ _`VaQc_aQ 2B51; S _aYTY^Q\m^_] @Qb[Q\V c_WV ^V Rl\_5
S]Vbc_ ^VT_ `aYf_UY\_bm `aY]V^pcm 7?D?7 3`a_hV]5 S _aYTY^Q\m^_] @Qb[Q\V ^V Rl\_
Y _`VaQgYY SXpcYp QUaVbQ5 cQ[ hc_ `aY]V^Ycm ^Qid cVf^Y[d d[QXQcV\mݷ ^Q d[QXQcV\mݷ
]l Rl cQ] ^V b]_T\Y7

OB55 Y1C31< `_XS_\pVc XQUVZbcS_SQcm ݷQbbYhVb[do\]ݷ bV]Q^cY[d SlhYb\V^Yp \_TY6
hVb[Yf SlaQWV^YZ5 [_TUQ SbV `_USlaQWV^Yp _RpXQcV\m^_ SlhYb\pocbp7 Nc_ S[\ohQVcbp
UYaV[cYS_Z K4K4M5 Q Sl[\ohQVcbp UYaV[cYS_Z K4K6M7 ; bhQbcmo5 `_ d]_\hQ^Yo Yb`_\m6
XdVcbp Y]V^^_ aVWY] K4K6M7 B[_aVV SbVT_5 SQ] S SQiVZ `aQ[cY[V ^Y[_TUQ ^V `_caVRdVcbp
nc_c aVWY] ]V^pcmD Vb\Y SQ] [QWVcbp5 hc_ cQ[Qp `_caVR^_bcm S_X^Y[\Q5 `_Ud]QZcV Vj7ݷ

?c]VcY] ^Q Sbp[YZ b\dhQZ Vjݷ _UY^ ]_]V^c7 1Sc_al ]^_TYf dhVR^lf `_b_RYZ
`_hV]d6c_ R_pcbp aQbb[QXlSQcm `a_ _`VaQgYo SXpcYp QUaVbQ5 Q RVX ^Vݷ _`YbQ^^Qp ^Q]Y
cVf^Y[Q _[QXlSQVcbp ^VU_bcd`^Q7 3]Vbc_ ^Vݷ YXaVU[Q aQbb]QcaYSQVcbp cQ[Qp bcaQ^^Qp
[_^bcad[gYp5 [Q[ b`Yb_[ b [\ohVSl] XSV^_]5 `aY nc_] _c _ohVS_T\]ݷ XSV^Qݷ Yb`_\m6
XdVcbp c_\m[_ VT_ `_\V >5HD 1S c_Z a_\Y5 S [_c_a_Z ]l Yb`_\mXdV] _cUV\m^lZ d[QXQcV\m
69BCD25 Y Sbݷ nc_ \Yim U\p c_T_5 hc_Rl U\p \oR_T_ YX Yb`_\mXdV]lf XSV^mVS ]_W^_
Rl\_ aQbb]QcaYSQcm d[QXQcV\mݷ ^Q `aVUlUdjYZ n\V]V^cݷ 1U\p `VaS_T_ n\V]V^cQ cQ6
[Y] ݷ[aVUlUdjY`ݷ _[QXlSQVcbp [Q[ aQX ohVS_V\]ݷ XSV^_27ݷ >VhVT_ Y T_S_aYcm5 hc_
S aVQ\m^_Z WYX^Y cQ[YV aViV^Yp ^V `aY]V^pocbp7
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nil

493625

nil

first last

AYb7 ;7:;7 5SdbSpX^lZ b`Yb_[ YX caݷf n\V]V^c_S

;7:97@7 5SdbSpX^lV b`Yb[YD UV[Y

B`Yb[Y5 [_c_alV ]l aQbb]QcaYSQ\Y U_ bYf `_a5 ^QXlSQocbp _U^_bSpX6
^l]Y5 hc_ _hVSYU^l] _RaQX_] ^QS_UYc ^Q ]lb\m _ bdjVbcS_SQ^YY [Q[Yf6c_
UadTYf b`Yb[_S7 3 nc_] `QaQTaQeV ]l aQbb]_caY] b`Yb[Y5 ^QXlSQV]lV USd6
bSpX^l]Y 7

3S_Up `_^pcYV _U^_bSpX^_T_ b`Yb[Q5 ]l _c]VcY\Y5 hc_ nc_ ^QXSQ^YV b _UY6
^Q[_Sl] db`Vf_] ]_W^_ _Rkpb^Ycm ^Q\YhYV] c_\m[_ _U^_T_ d[QXQcV\p5 d[Q6
XlSQojVT_ ^Q [QWUlZ YX n\V]V^c_S b`Yb[QD ^Q\YhYV] S [QWU_] n\V]V^cV
c_\m[_ _U^_T_ d[QXQcV\p U\p `_UUVaWQ^Yp bSpX^_bcYD Y ^Q\YhYV] S b`Yb[V
c_\m[_ _U^_Z bSpX^_Z gV`_h[Y5 Slbca_V^^_Z YX d[QXQcV\VZ7 @_U_R^_ nc_]d5 S
USdbSpX^_] b`Yb[V ^Q [QWUlZ n\V]V^c b`Yb[Q d[QXlSQVc USQ d[QXQcV\p 1YX
`aVUlUdjVT_ n\V]V^cQ Y YX b\VUdojVT_25 [QWUlZ n\V]V^c Y]VVc USQ d[QXQ6
cV\p ‑ ^Q `aVUlUdjYZ n\V]V^c Y ^Q b\VUdojYZ5 Y S b`Yb[V `aYbdcbcSdoc
USV gV`_h[Y bSpX^_bcY ‑ `ap]Qp Y _RaQc^Qp7 B\VUdVc _c]VcYcm5 hc_ _Rlh^_
1f_cp Y ^V SbVTUQ2 b cQ[Y] b`Yb[_] aQR_cQoc b `_]_jmo USdf d[QXQcV\VZ ‑
^Q `VaSlZ VT_ n\V]V^c Y ^Q `_b\VU^YZ7 @aY]Va USdbSpX^_T_ b`Yb[Q `_[QXQ^
^Q aYb7 ;7:;7

@_bca_Ycm USdbSpX^lZ b`Yb_[ ]_W^_ YX XSV^mVS5 _`YbQ^^lf5 ^Q`aY]Va5
cQ[C

DI@5
9D5=;@DB F g9D5=;D
9D5=; F B53?B4

41D1C 9>D575BD
@B5F5 >5HDC 9D5=;@DBD

5>4D

;Q[ Y S b\dhQV b_ b\_S_] >5HD U\p d[QXQcV\p ^Q b\VUdojYZ n\V]V^c5 b\_S_
@B5F 1_c Q^T\7 @B5F9?EC2 caQUYgY_^^_ _R_X^QhQVc d[QXQcV\m ^Q `aVUlUdjYZD
[_^Vh^_5 SQ] ^Y[c_ ^V ]ViQVc Yb`_\mX_SQcm UadT_V ^QXSQ^YV5 ^_ Vb\Y SQid
`a_TaQ]]d RdUVc hYcQcm [c_6c_ Vj5ݷ c_ `_^pcm Vݷ _[QWVcbp b\_W^VV7

>QU_ b[QXQcm5 hc_ USdbSpX^lV b`Yb[Y `aY]V^pocbp ^Vb[_\m[_ aVWV5 hV]
_U^_bSpX^lV5 `_b[_\m[d caVRdoc SUS_V R_\miV UVZbcSYZ b d[QXQcV\p]Y `aY
\oRlf _`VaQgYpf SbcQS[Y Y dUQ\V^Yp XSV^mVS5 UQ Y bQ]Y XSV^mp XQ bhݷc ^Q\Y6
hYp USdf d[QXQcV\VZ S]Vbc_ _U^_T_ bcQ^_Spcbp R_\miV5 c7 V7 XQ^Y]Qoc R_\miV
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`Q]pcY7 B UadT_Z bc_a_^l5 d USdbSpX^lf b`Yb[_S Y]VVcbp gV\lZ apU ^Vb_6
]^V^^lf U_bc_Y^bcS S baQS^V^YY b _U^_bSpX^l]Y7 @aVWUV SbVT_ nc_ _hVSYU6
^Qp bY]]VcaYp5 [_c_aQp `_XS_\pVc `a_b]QcaYSQcm b`Yb_[ [Q[ S `ap]_] ^Q6
`aQS\V^YY5 cQ[ Y S _RaQc^_]D S ^V[_c_alf XQUQhQf nc_ _[QXlSQVcbp SQW^_7

3c_a_V ^Vb_]^V^^_V U_bc_Y^bcS_ USdbSpX^_T_ b`Yb[Q ^V bc_\m _hVSYU^_5
^_ Y^_TUQ _[QXlSQVcbp UQWV SQW^VVC X^Qp QUaVb \oR_T_ YX XSV^mVS USdbSpX^_6
T_ b`Yb[Q5 ]l ]_WV] ^QZcY S `Q]pcY SbV VT_ XSV^mp7 =VWUd `a_hY]5 `aY
aQR_cV b USdbSpX^l] b`Yb[_] ^Y[_TUQ ^V caVRdVcbp aQbb]_caV^^Qp S `aVUl6
UdjV] `QaQTaQeV cVf^Y[Q b Yb`_\mX_SQ^YV] d[QXQcV\p ^Q d[QXQcV\m7 3 bQ]_]
UV\V5 `dbcm ^Q cV[djVV XSV^_ d[QXlSQVc ^V[YZ d[QXQcV\m 3EBB5>DD Vb\Y S cV6
[djV] XSV^V `_\V @B5F ^d\VS_V5 c_5 X^QhYc5 nc_ `VaS_V XSV^_ Y `aY SbcQS[V
^_S_T_ n\V]V^cQ b\VSQ _c ^VT_ caVRdVcbp YX]V^Ycm 69BCDD S `a_cYS^_] b\dhQV
XSV^_ ^V `VaS_V5 c_ Vbcm Y]VVcbp `aVUlUdjVV5 S [_c_a_] ^dW^_ YX]V^Ycm `_\V
>5HD5 ^_ SVUm ]l X^QV]5 TUV _^_ ^Qf_UYcbpC SlaQWV^YV 3EBB5>Dg7@B5Fg7>5HD
[Q[ aQX UQݷc c_c d[QXQcV\m5 [_c_alZ ^QU_ RdUVc YX]V^Ycm7 ;a_]V c_T_5 ^dW6
^_ RdUVc YX]V^Ycm `_\V 3EBB5>Dg7@B5F7 1^Q\_TYh^_ `a_YXS_UYcbp Y SbcQS[Q
b`aQSQ _c cV[djVT_ XSV^QC b^QhQ\Q ^dW^_ `_]V^pcm 3EBB5>Dg7>5HDg7@B5F5 Q
Vb\Y VT_ ^Vc 1c_ Vbcm cV[djVV XSV^_ ‑ `_b\VU^VV S b`Yb[V25 c_ <1CDD XQcV]
]V^pVcbp 3EBB5>Dg7>5HD7

6b\Y ^Q `VaS_V5 `_b\VU^VV Y cV[djVV XSV^mp USdbSpX^_T_ b`Yb[Q d[QXlSQ6
oc b__cSVcbcSV^^_ d[QXQcV\Y 69BCD5 <1CD Y 3EBB5>D5 ^_S_V hYb\_ ^Qf_UYcbp S
`VaV]V^^_Z >5 Q SaV]V^^lZ d[QXQcV\m ^QXlSQVcbp D=@5 SbcQS[Q ^_S_T_ XSV^Q
b\VSQ _c cV[djVT_ SlT\pUYc cQ[C
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5<C5

3EBB5>Dg7@B5Fg7>5HD CF D=@D
3EBB5>Dg7@B5F CF D=@D

3bcQS[Q b`aQSQ SlT\pUYc Q^Q\_TYh^_C

>5G1D=@2D
D=@g7@B5F CF 3EBB5>DD
D=@g7>5HD CF 3EBB5>Dg7>5HDD
D=@g741D1 CF >D
96 3EBB5>Dg7>5HD F >9< D85>

<1CD CF D=@
5<C5

3EBB5>Dg7>5HDg7@B5F CF D=@D
3EBB5>Dg7>5HD CF D=@D

DUQ\V^YV cV[djVT_ n\V]V^cQ UV\QVcbp Y c_T_ `a_jVC
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96 3EBB5>Dg7@B5F F >9< D85>
69BCD CF 3EBB5>Dg7>5HD

5<C5
3EBB5>Dg7@B5Fg7>5HD CF 3EBB5>Dg7>5HDD

96 3EBB5>Dg7>5HD F >9< D85>
<1CD CF 3EBB5>Dg7@B5F

5<C5
3EBB5>Dg7>5HDg7@B5F CF 3EBB5>Dg7@B5FD

49C@?C513EBB5>D2D

Nc_c eaQT]V^c _R\QUQVc ^V[_c_al] ^VU_bcQc[_]C d[QXQcV\m 3EBB5>D `_b\V
VT_ Sl`_\^V^Yp d[QXlSQVc ^Q ^VbdjVbcSdojYZ 1d^Yhc_WV^^lZ2 n\V]V^c7
Nc_T_ ]_W^_ YXRVWQcm5 Vb\Y S_b`_\mX_SQcmbp SaV]V^^l] d[QXQcV\V] U\p dUQ6
\V^Yp n\V]V^cQ5 Q S 3EBB5>D `aVUSQaYcV\m^_ 1U_ d^Yhc_WV^Yp cV[djVT_ n\V6
]V^cQ2 XQ^VbcY QUaVb `aVUlUdjVT_ Y\Y b\VUdojVT_5 S XQSYbY]_bcY _c c_T_5
`a_f_UY] ]l b`Yb_[ S `ap]_] ^Q`aQS\V^YY Y\Y S _RaQc^_]7

5_RQS\V^YV n\V]V^cQ S ^QhQ\_ USdbSpX^_T_ b`Yb[Q b dhݷc_] S_X]_W^_T_
_b_R_T_ b\dhQp ]_WVc SlT\pUVcm5 ^Q`aY]Va5 cQ[C

>5G1D=@2D
D=@g741D1 CF >D
D=@g7@B5F CF >9<D
D=@g7>5HD CF 69BCDD
96 69BCD F >9< D85>

<1CD CF D=@
5<C5

69BCDg7@B5F CF D=@D
69BCD CF D=@D

5_RQS\V^YV S [_^Vg `a_YXS_UYcbp Q^Q\_TYh^_ 1b c_h^_bcmo U_ XQ]V^l ^Q6
`aQS\V^Yp2C

>5G1D=@2D
D=@g741D1 CF >D
D=@g7@B5F CF <1CDD
D=@g7>5HD CF >9<D
96 <1CD F >9< D85>

69BCD CF D=@
5<C5

<1CDg7>5HD CF D=@D
<1CD CF D=@D

=_W^_ _R_RjYcm SliV`aYSVUݷ^^do `a_gVUdad SbcQS[Y b\VSQ _c cV[djVT_
XSV^Q5 `aVU`_\_WYS5 hc_ Vb\Y cV[djVT_ ^Vc 1c_ Vbcm SbcQS[Q `a_Ybf_UYc V6\3ݷ
SQ _c ^VbdjVbcSdojVT_ XSV^Q25ݷ c_ nc_ SbcQS[Q S [_^Vg b`Yb[Q7 3lT\pUVcm nc_
RdUVc cQ[C
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>5G1D=@2D
96 3EBB5>D F >9< D85>

D=@g7@B5F CF <1CD
5<C5

D=@g7@B5F CF 3EBB5>Dg7@B5FD
D=@g7>5HD CF 3EBB5>DD
D=@g741D1 CF >D
96 D=@g7@B5F F >9< D85>

69BCD CF D=@
5<C5

D=@g7@B5Fg7>5HD CF D=@D
96 D=@g7>5HD F >9< D85>

<1CD CF D=@
5<C5

D=@g7>5HDg7@B5F CF D=@D

1^Q\_TYh^_V _R_RjV^YV SbcQS[Y b`aQSQ _c cV[djVT_ XSV^Q ^Q bYcdQgYo
SbcQS[Qݷ b`aQSQ _c ^VbdjVbcSdojVT_ Vbcm SbcQS[Q S ^QhQ\_ݷ `a_Ybf_UYc
`aQ[cYhVb[Y cQ[ WV5 ]V^pocbp c_\m[_ bca_[Y5 _cSVhQojYV XQ XQ`_\^V^YV
`_\VZ D=@g7@B5F Y D=@g7>5HD 1S ^QiV] eaQT]V^cV nc_ bca_[Y b_ Sc_a_Z `_
iVbcdo2C

D=@g7@B5F CF 3EBB5>DD
96 3EBB5>D F >9< D85>

D=@g7>5HD CF 69BCD
5<C5

D=@g7>5HD CF 3EBB5>Dg7>5HDD

BfV]QcYhVb[YV UYQTaQ]]l YX]V^V^Yp d[QXQcV\VZ U\p SbVf ncYf b\dhQVS ]l
^V `aYS_UY]5 _bcQS\pp SYXdQ\YXQgYo `a_Ybf_UpjVT_ hYcQcV\o S [QhVbcSV
_hV^m `_\VX^_T_ d`aQW^V^Yp7

5SdbSpX^lV b`Yb[Y `_XS_\poc b_XUQcm _RkV[c5 _Rlh^_ ^QXlSQV]lZ UV[_Z
1Q^T\7 45AE5=?27 5V[Q ‑ nc_ QRbcaQ[c^lZ _RkV[c5 `_UUVaWYSQojYZ hVclaV
_`VaQgYYC U_RQS\V^YV S ^QhQ\_5 U_RQS\V^YV S [_^Vg5 YXS\VhV^YV YX ^QhQ\Q Y
YXS\VhV^YV YX [_^gQ7 8^QhV^YV5 U_RQS\V^^_V S ^QhQ\_ UV[Y5 ]_W^_ baQXd WV
YXS\Vhm _RaQc^_ 1`aY]V^YS YXS\VhV^YV YX ^QhQ\Q25 ^_ Vb\Y YXS\V[Qcm X^QhV6
^Yp YX [_^gQ5 c_ X^QhV^YV5 c_\m[_ hc_ U_RQS\V^^_V S ^QhQ\_5 RdUVc YXS\VhV^_
`_b\V SbVf _bcQ\m^lf X^QhV^YZ5 faQ^YSiYfbp S UV[VD b U_RQS\V^YV] S [_^Vg
Y YXS\VhV^YV] YX ^QhQ\Q bYcdQgYp bY]]VcaYh^Qp7

@aY Yb`_\mX_SQ^YY c_\m[_ _`VaQgYZ U_RQS\V^YVݷ S ^QhQ\_ݷ Y YXS\VhV6ݷ
^YV YX ^QhQ\Qݷ UV[Q `aVSaQjQVcbp S bcV[ 1[Q[5 S`a_hV]5 Y `aY Yb`_\mX_SQ^YY
U_RQS\V^Yp Y YXS\VhV^Yp YX [_^gQ25 Q `aY Yb`_\mX_SQ^YY U_RQS\V^Ypݷ S ^Q6
hQ\_ݷ Y YXS\VhV^Ypݷ YX [_^gQݷ ‑ S _hVaVUmD ^_ Yb`_\mX_SQcm UV[d S [QhVbcSV

=?>Q bQ]_] UV\V `a_Ybf_WUV^YV cVa]Y^Q ݷUV[Qݷ ^V bc_\m _hVSYU^_7 9bf_U^_ aQbb]QcaY6
SQV]lZ _RkV[c ^QXlSQ\bp hVaVUmo_ݷ b USd]p [_^gQ]Y5ݷ `_6Q^T\YZb[Y 4?E2<565>454 AE5E5D
ncY caY b\_SQ Q^T\_T_S_apjYV `a_TaQ]]Ybcl b_[aQcY\Y b^QhQ\Q U_ 45AE5E55 Q `_c_] Y
S_SbV U_ 45AE57
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bcV[Q Y\Y _Rlh^_Z _hVaVUY ^V bc_Yc5 SVUm U\p bcV[Q Y _hVaVUY S_X]_W^l
T_aQXU_ R_\VV `a_bclV aVQ\YXQgYYC Yf ]_W^_ aVQ\YX_SQcm hVaVX _U^_bSpX6
^lZ b`Yb_[5 c_TUQ [Q[ UV[d _U^_bSpX^l] b`Yb[_] aVQ\YX_SQcm ^V\mXp 1c_h6
^VV5 ]_W^_ Yb`_\mX_SQcm USQ cQ[Yf b`Yb[Q5 ^_ nc_ _hV^m ^VdU_R^_27 ?c]VcY]5
hc_ `_6Q^T\YZb[Y b__cSVcbcSdojYV _`VaQgYY _Rlh^_ ^QXlSQocbp @EC86B?>D5
@EC8213;5 @?@6B?>D Y @?@213;7

>QhQcm aVQ\YXQgYo UV[Y ]_W^_5 [Q[ _Rlh^_5 b XQT\di[Y7 ; `aY]Vad5 U\p
UV[Y5 faQ^pjVZ hYb\Q cY`Q <?>79>D5 XQT\di[Q RdUVc cQ[Qp 1db\_SY]bp5 [Q[
Y aQ^miV5 bhYcQcm5 hc_ `VaVU _RaQjV^YV] [ `a_gVUdaQ] YXS\VhV^Yp n\V]V^6
cQ SbVTUQ S _RpXQcV\m^_] `_apU[V `a_YXS_UYcbp `a_SVa[Q5 ^V `dbc \Y ^Qi
_RkV[c2C

DI@5
U?>7RD5=;YDB F gU?>7RD5=;D
U?>7RD5=; F B53?B4

41D1C <?>79>DD
@B5F5 >5HDC U?>7RD5=;YDBD

5>4D

U?>7M5AE5 F B53?B4
69BCD5 <1CDC U?>7RD5=;YDBD

5>4D

@B?354EB5 U?>7M5AE5R>9D1F1B 45AE5C U?>7M5AE52D
2579>
5>4D
@B?354EB5 U?>7M5AE5YEC8OB?>D1F1B 45AE5C U?>7M5AE5D >C <?>79>D2D
2579>
5>4D
@B?354EB5 U?>7M5AE5YEC8K13;1F1B 45AE5C U?>7M5AE5D >C <?>79>D2D
2579>
5>4D
@B?354EB5 U?>7M5AE5Y?@OB?>D1F1B 45AE5C U?>7M5AE5D F1B >C <?>79>D2D
2579>
5>4D
@B?354EB5 U?>7M5AE5Y?@K13;1F1B 45AE5C U?>7M5AE5D F1B >C <?>79>D2D
2579>
5>4D
6E>3D9?> U?>7M5AE5RCN=@DI1F1B 45AE5C U?>7M5AE52 C 2??<51>D
2579>
5>4D

AVQ\YX_SQcm SbV ncY `a_gVUdal Y ed^[gYY ]l `aVU\_WY] hYcQcV\o bQ]_6
bc_pcV\m^_7

;7:97A7 ?RX_a UadTYf UY^Q]YhVb[Yf bcad[cda UQ^^lf

@aVWUV SbVT_ _c]VcY]5 hc_ S_ ]^_TYf XQUQhQf XSV^_ b`Yb[Q b_UVaWYc ^V
_U^_ `_\V UQ^^lf5 [Q[ S ^QiYf `aY]VaQf5 Q ^Vb[_\m[_ cQ[Yf `_\VZ7 HQbc_
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S_X^Y[QVc `_caVR^_bcm bSpXQcm _U^_ X^QhV^YV b UadTY]Y5 ^Q`aY]Va5 Y^SV^6
cQa^lZ ^_]Va b _`YbQ^YV] `aVU]VcQ5 Y\Y Y]p hV\_SV[Q b VT_ `_Ua_R^_Z Q^[V6
c_Z5 Y\Y bVcVS_Z QUaVb [_]`mocVaQ b _`YbQ^YV] aQR_cQojYf ^Q [ݷ^ bVcVSlf
b\dWR Y c7 `7 3 nc_] b\dhQV S _U^_] XSV^V aQX]VjQoc [Q[ cd Y^e_a]QgYo5 `_
[_c_a_Z `a_Ybf_UYc `_Yb[ 1^_]Va5 Y]p5 QUaVb25 cQ[ Y cV UQ^^lV5 [_c_alV b\d6
WQc aVXd\mcQc_] `_Yb[Q7 ?c]VcY]5 hc_ Y^e_a]QgYo5 `_ [_c_a_Z `a_S_UYcbp
`_Yb[5 ^QXlSQoc [\oh_] `_Yb[Q 7

@_Yb[ ^dW^_Z Y^e_a]QgYY S b`Yb[V ‑ ^VSQW^_5 _U^_bSpX^lZ _^ Y\Y USd6
bSpX^lZ ‑ `a_Ybf_UYc U_bcQc_h^_ ]VU\V^^_5 SVUm b`Yb_[ `aYf_UYcbp `a_6
b]QcaYSQcm XSV^_ XQ XSV^_]5 `_[Q ^V RdUVc ^QZUV^ ^dW^lZ [\oh7 5QWV Vb6
\Y b`Yb_[ `_UUVaWYSQVcbp S _cb_acYa_SQ^^_] `_ [\ohd `_apU[V5 S baVU^V]
`aYf_UYcbp ^Q [QWUlZ `_Yb[ `a_b]_caVcm `_\_SY^d XSV^mVS b`Yb[Q7 5adTY]Y
b\_SQ]Y5 S baVU^V] `aY `_Yb[V XQ`YbY b ^dW^l] [\oh_] S b`Yb[V ^Q [QWUlZ
`_Yb[ caQcYcbp 𝑘𝑛 _`VaQgYZ5 TUV 𝑛 ‑ U\Y^Q b`Yb[Q5 Q 𝑘 ‑ ^V[YZ `_bc_p^^lZ
[_neeYgYV^cD T_S_apc5 hc_ U\YcV\m^_bcm [QWU_Z _`VaQgYY `_Yb[Q \Y^VZ^_
XQSYbYc _c [_\YhVbcSQ faQ^pjYfbp XQ`YbVZ7 6b\Y5 b[QWV]5 U\Y^Q b`Yb[Q S_X6
aQbcݷc Sca_V5 c_ S_ bc_\m[_ WV aQX S_XaQbcݷc baVU^VV SaV]p5 XQcaQhYSQV]_V
^Q `_Yb[ ^dW^_Z XQ`YbY7 CQ[_Z `_Yb[ cQ[ Y ^QXlSQoc \Y^VZ^l] 7

<Y^VZ^lZ `_Yb[ ]_WVc dU_S\VcS_aYcm ^Qb c_\m[_ S XQUQhQf5 TUV [_\YhV6
bcS_ XQ`YbVZ ^V `aVSliQVc ^Vb[_\m[Yf UVbpc[_SD Vb\Y XQ`YbVZ RdUVc ^Vb[_\m6
[_ b_cV^5 b \Y^VZ^l] `_Yb[_] ^Qh^dcbp `a_R\V]lD `aY ^Vb[_\m[Yf clbphQf
XQ`YbVZ `_\mX_SQcV\m ]_WVc S_X]dcYcmbp cV]5 ^Qb[_\m[_ ]VU\V^^_ aQR_cQVc
^QiQ `a_TaQ]]Q5 Y RdUVc `aQSD ^d Q [_TUQ bhݷc XQ`YbVZ `VaVf_UYc S _R\Qbcm
UVbpc[_S clbph5 `a_ \Y^VZ^lZ `_Yb[ b\VUdVc XQRlcm ‑ b cQ[Y] WV db`Vf_]
]l ]_T\Y Rl S_SbV ^V `YbQcm `a_TaQ]]d5 Sbݷ aQS^_ _^Q _[QWVcbp RVb`_\VX^_Z7

; bhQbcmo5 ]^_T__RaQXYV bcad[cda UQ^^lf5 `_bca_V^^lf YX XSV^mVS5 `\Q6
SQojYf S 5ݷdhV]ݷ ^Y[_Y] _RaQX_] ^V YbhVa`lSQVcbp b`Yb[Q]Y7 AVX[_ b_[aQ6
cYcm SaV]p `_Yb[Q `_XS_\poc R_\VV ݷfYcalVݷ bcad[cdal UQ^^lfD _UY^ YX
bQ]lf `a_bclf SQaYQ^c_S XUVbm ‑ cQ[ ^QXlSQV]_V US_Yh^_V UVaVS_ `_Yb6
[Q 7 ;Q[ Y b`Yb_[5 UVaVS_ bca_Ycbp YX `VaV]V^^lf cY`Q 5ݷXQ`Ybmݷ b_UVaWQ6
jYf `_\p6d[QXQcV\Y ^Q XQ`Ybm c_T_ WV cY`QD XQ`YbY5 b_bcQS\pojYV UVaVS_5
_Rlh^_ ^QXlSQoc dX\Q]Y 7 3 `a_bcVZiV] b\dhQV [QWUlZ dXV\ Y]VVc USQ
`_\p6d[QXQcV\p ‑ ^Q `aQS_V `_UUVaVS_ Y ^Q \VS_V `_UUVaVS_D _Rlh^_ Yf ^Q6
XlSQoc <56D Y B978D7 D[QXQcV\m5 b_UVaWQjYZ X^QhV^YV >9<5 aQbb]QcaYSQVcbp
[Q[ `dbc_V `_UUVaVS_7

5S_Yh^_V UVaVS_ `_Yb[Q `_UUVaWYSQVcbp S _cb_acYa_SQ^^_] SYUVD S UQ^6
^_] b\dhQV nc_ _X^QhQVc5 hc_ [Q[ U\p bQ]_T_ UVaVSQ5 cQ[ Y U\p \oR_T_ VT_
`_UUVaVSQ SbV X^QhV^Yp5 [_c_alV ]V^miV X^QhV^Yp S cV[djV] dX\V5 aQb`_6
\QTQocbp S \VS_] `_UUVaVSV5 Q SbV X^QhV^Yp5 R�_\miYV cV[djVT_ ‑ S `aQS_]7
@aY]Va US_Yh^_T_ UVaVSQ `_Yb[Q5 b_UVaWQjVT_ gV\lV hYb\Q5 `aYSVUݷ^ ^Q
aYb7 ;7:<7 3 cQ[_] UVaVSV ^QZcY \oR_Z n\V]V^c5 X^Qp ^dW^_V X^QhV^YV5 \Y6
R_ dRVUYcmbp5 hc_ cQ[_T_ n\V]V^cQ S UVaVSV ^Vc5 ]_W^_ XQ hYb\_ UVZbcSYZ5
`a_`_agY_^Q\m^lf Slb_cV UVaVSQ 5 c_ Vbcm U\Y^V ^QYR_\miVZ S_X]_W^_Z
bSpX^_Z gV`_h[Y _c [_a^p UVaVSQ U_ ݷ_Ybc_S_T\ݷ dX\Q 1S UVaVSV ^Q aYbd^6
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27

18

4 21 29

34

39

nil nil nil nil nil nil nil nil

AYb7 ;7:<7 5S_Yh^_V UVaVS_ `_Yb[Q5 faQ^pjVV gV\lV hYb\Q

[V cQ[Qp Slb_cQ b_bcQS\pVc caY27 ?c]VcY]5 hc_ US_Yh^_V UVaVS_ Slb_c_Z ℎ
]_WVc b_UVaWQcm U_ 2ℎ − 1 dX\_SD ^Q`aY]Va5 S UVaVS_ Slb_c_Z ;9 ]_W^_ `_6
]VbcYcm bSliV ]Y\\Y_^Q X^QhV^YZ5 `aY nc_] `_Yb[ RdUVc `a_Ybf_UYcm XQ ;9
baQS^V^YZD Vb\Y Rl cV WV X^QhV^Yp ^Qf_UY\Ybm S b`Yb[V5 c_ baQS^V^YZ ^Q
[QWUlZ `_Yb[ S baVU^V] caVR_SQ\_bm Rl `_\]Y\\Y_^Q7

;_^Vh^_5 `aY R\YWQZiV] aQbb]_caV^YY Sbݷ _[QXlSQVcbp ^V bc_\m `a_bc_
Y aQUdW^_7 5VaVS_ UQ\V[_ ^V SbVTUQ cQ[ `\_c^_ XQ`_\^pVcbp dX\Q]Y5 [Q[ ^Q
^QiV] aYbd^[V7 @aY]Va cQ[_Z bYcdQgYY `aYSVUݷ^ ^Q aYb7 ;7:=D `aY Slb_cV 5
UVaVS_ XUVbm b_UVaWYc SbVT_ UVSpcm dX\_S YX <: S_X]_W^lf7 CQ[_V UVaVS_ ^Q6
XlSQVcbp aQXRQ\Q^bYa_SQ^^l] 7 3 ^QYfdUiV] b\dhQV UVaVS_ S__RjV ]_WVc
`aY^pcm Sla_WUV^^do e_a]d5 [_TUQ VT_ Slb_cQ RdUVc aQS^Q [_\YhVbcSd n\V6
]V^c_SD nc_ `a_Ybf_UYc5 ^Q`aY]Va5 Vb\Y X^QhV^Yp5 S^_bY]lV S UVaVS_5 Ybf_U^_
aQb`_\_WV^l `_ S_XaQbcQ^Yo Y\Y `_ dRlSQ^Yo7 3`a_hV]5 c_5 hc_ U\p UVaVSQ
`aVUbcQS\pVc b_R_Z ^QYfdUiYZ SQaYQ^c5 U\p b`Yb[Q `a_Ybf_UYc SbVTUQ7 ;a_6
]V c_T_5 bdjVbcSdoc Q\T_aYc]l RQ\Q^bYa_S[Y UVaVSmVS5 `_XS_\pojYV `VaV6
bca_Ycm UVaVS_ `_Yb[Q5 d]V^miYS VT_ Slb_cd U_ ]Y^Y]Q\m^_ S_X]_W^_ZD ncY
Q\T_aYc]l U_bcQc_h^_ b\_W^l5 ^_ aVQ\YX_SQcm Yf ]_W^_7

; aQbb]_caV^Yo US_Yh^lf UVaVSmVS `_Yb[Q ]l SVa^ݷ]bp S T\QSV5 `_bSp6
jݷ^^_Z ݷ[a_USY^dcl`ݷ b\dhQp] Yb`_\mX_SQ^Yp aV[dabYY7 5V\_ S c_]5 hc_
SbV _b^_S^lV _`VaQgYY ^QU US_Yh^l] UVaVS_]5 [a_]V aQXSV hc_ RQ\Q^bYa_S6
[Y5 ]^_T_[aQc^_ 112 `a_jV XQ`YbQcm b `_]_jmo aV[dabYY5 hV] RVX ^V7ݷ @_[Q
WV _c]VcY]5 hc_ UVaVSmp5 aQXd]VVcbp5 RlSQoc ^V c_\m[_ US_Yh^l]YD S _R6
jV] b\dhQV [_\YhVbcS_ `_c_][_S d dX\Q UVaVSQ ]_W^_ bUV\Qcm b[_\m dT_U^_
R_\miY] Y\Y S__RjV UY^Q]YhVb[Y YX]V^pV]l]7 >Q`aY]Va5 iYa_[_ YXSVbcV^
b`_b_R faQ^V^Yp cV[bc_Slf bca_[5 `aY [_c_a_] d [QWU_T_ dX\Q UVaVSQ ]_6
WVc Rlcm bc_\m[_ `_c_][_S5 b[_\m[_ Vbcm Rd[S S Q\eQSYcVD `aY `_Yb[V SlR_a
`_c_][Q _hVaVU^_T_ dX\Q `a_YXS_UYcbp S b__cSVcbcSYY b _hVaVU^_Z Rd[S_Z S
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27

18

nil

29

34

nil

39
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nil
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nil

AYb7 ;7:=7 AQXRQ\Q^bYa_SQ^^_V US_Yh^_V UVaVS_ `_Yb[Q

bca_[V7 3lb_cQ cQ[_T_ UVaVSQ SbVTUQ aQS^Q U\Y^V bQ]_Z U\Y^^_Z YX faQ^p6
jYfbp S [ݷ^ bca_[5 Q S RQ\Q^bYa_S[V _^_ ^V ^dWUQVcbp7

3aV]p `_Yb[Q S b`Yb[V `a_`_agY_^Q\m^_ U\Y^V b`Yb[Q5 SaV]p `_Yb[Q S
bRQ\Q^bYa_SQ^^_] US_Yh^_] UVaVSV5 [Q[ ]_W^_ U_TQUQcmbp5 `a_`_agY_^Q\m^_
US_Yh^_]d \_TQaYe]d _c [_\YhVbcSQ dX\_SD U\p b\dhQVS5 [_TUQ SaV]p `_Yb[Q
[aYcYh^_5 Q _Rkݷ] faQ^Y]lf UQ^^lf SV\Y[5 YXSVbcV^ `_Uf_U5 `aY [_c_a_]
SaV]p `_Yb[Q S__RjV ^V XQSYbYc _c [_\YhVbcSQ faQ^Y]lf n\V]V^c_S ‑ _^_
b_faQ^pVcbp `_bc_p^^l] f_cm U\p UVbpc[Q X^QhV^YZ5 f_cm U\p UVbpcY ]Y\\Y6
_^_S7 =Vc_U ^_bYc ^QXSQ^YV fVi6cQR\Ygl 7

5\p b_XUQ^Yp fVi6cQR\Ygl Yb`_\mXdoc cQ[ ^QXlSQV]do fVi6ed^[gYo7
@_ bdcY nc_ `a_bc_ ^V[Qp QaYe]VcYhVb[Qp ed^[gYp5 [_c_aQp `_ XQUQ^^_6
]d X^QhV^Yo [\ohQ `_Yb[Q SlUQݷc gV\_V hYb\_5 `aYhݷ] nc_ hYb\_ U_\W6
^_ Rlcm cadU^_ `aVUdTQUQcmD T_S_apc5 hc_ fVi6ed^[gYp U_\W^Q `aVUbcQS6
\pcm b_R_Z f_a_i_ aQb`aVUV\ݷ^^do b\dhQZ^do SV\YhY^d7 @aY nc_] SQW^_5
hc_ fVi6ed^[gYp U_\W^Q XQSYbVcm c_\m[_ _c X^QhV^Yp [\ohQ5 c_ Vbcm ^Q _U6
^Yf Y cVf WV [\ohQf fVi6ed^[gYp U_\W^Q SbVTUQ `aY^Y]Qcm _U^Y Y cV WV
X^QhV^Yp7 BQ]Q fVi6cQR\YgQ `aVUbcQS\pVc b_R_Z ]QbbYS aQX]VaQ5 XQSVU_]_
`aVS_bf_UpjVT_ ^dW^_V [_\YhVbcS_ XQ`YbVZD YX^QhQ\m^_ SbV n\V]V^cl ]Qb6
bYSQ `_]VhQocbp [Q[ bS_R_U^lV7 3lhYb\YS fVi6ed^[gYo5 `_ Vݷ X^QhV^Yo
_`aVUV\poc5 S [Q[_Z `_XYgYY ]QbbYSQ U_\W^Q ^Qf_UYcmbp XQ`Ybm b XQUQ^6
^l] [\oh_]D nc_ UV\Qoc5 `_`a_bcd SlhYb\YS _bcQc_[ _c UV\V^Yp X^QhV^Yp
fVi6ed^[gYY ^Q U\Y^d ]QbbYSQ7 Hc_Rl b^YXYcm SVa_pc^_bcm `_`QUQ^YZ USdf



=:9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

[\ohVZ S _U^d `_XYgYo5 aQX]Va ]QbbYSQ5 Yb`_\mXdV]_T_ U\p cQR\Ygl5 _Rlh^_
SlRYaQoc aQS^l] `a_bc_]d=@ hYb\d7

6b\Y `aY XQ^VbV^YY ^_S_T_ n\V]V^cQ S fVi6cQR\Ygd SlhYb\V^^Qp `_XYgYp
_[QXQ\Qbm `dbcQ5 ^_Sdo XQ`Ybm XQ^_bpc S ncd `_XYgYo7 6b\Y `aY `_Yb[V [\ohQ
S fVi6cQR\YgV SlhYb\V^^Qp `_XYgYp _[QXQ\Qbm `dbcQ5 bhYcQVcbp5 hc_ XQ`YbY b
cQ[Y] [\oh_] S cQR\YgV ^Vc7 >Vb[_\m[_ Y^cVaVb^VV S_`a_b _ c_]5 hc_ UV\Qcm5
Vb\Y `_XYgYp XQ^pcQ5 ^_ [\oh XQ`YbY S nc_Z `_XYgYY _c\YhQVcbp _c [\ohQ5
[_c_alZ ^Q] ^dWV^D cQ[Qp bYcdQgYp _X^QhQVc5 hc_ d USdf aQX^lf [\ohVZ5
^Vb]_cap ^Q SbV ^QiY bcQaQ^Yp5 _[QXQ\Ybm _UY^Q[_SlV _bcQc[Y _c UV\V^Yp
fVi6ed^[gYY ^Q U\Y^d ]QbbYSQ7 Nc_ ^QXlSQVcbp [_\\YXYVZ 7 ?b^_S^lf ]V6
c_U_S aQXaViV^Yp [_\\YXYY YXSVbc^_ USQ7 @VaSlZ YX ^Yf _hV^m `a_bc_ZC S
]QbbYSV faQ^pcbp ^V bQ]Y XQ`YbY5 Q d[QXQcV\Y5 `_XS_\pojYV be_a]Ya_SQcm
b`Yb_[ 1_Rlh^lZ _U^_bSpX^lZ2 YX XQ`YbVZ5 [\ohY [_c_alf UQoc _U^_ Y c_
WV X^QhV^YV fViQ 1c_h^VV5 ^V fViQ5 Q VT_ _bcQc[Q _c UV\V^Yp ^Q U\Y^d ]Qb6
bYSQ27 B`_b_R5 `aY VT_ S^Vi^VZ `a_bc_cV5 Y]VVc _hV^m bVamݷX^lZ ^VU_bcQc_[C
b`Yb[Y bQ]Y `_ bVRV U_bcQc_h^_ Ta_]_XU[Y5 aQR_cQ b ^Y]Y _c^Y]QVc ]^_T_
SaV]V^Y7

3c_a_Z b`_b_R aQXaViV^Yp [_\\YXYZ SlT\pUYc fYcaVVC Vb\Y `_XYgYp S
cQR\YgV XQ^pcQ XQ`Ybmo5 [\oh [_c_a_Z ^V b_S`QUQVc b Yb[_]l]5 Yb`_\mXdoc
b\VUdojdo `_XYgYo5 Q Vb\Y Y _^Q XQ^pcQ5 c_ b\VUdojdo XQ ^VZ5 Y cQ[ UQ\VV7
@aY XQ^VbV^YY S cQR\Ygd ^_S_Z XQ`YbY Vݷ `a_bc_ `_]VjQoc S `VaSdo WV ^QZ6
UV^^do 1`_b\V _`aVUV\ݷ^^_Z b `_]_jmo fVi6ed^[gYY2 bS_R_U^do `_XYgYoD
`aY `_Yb[V `a_b]QcaYSQoc XQ`YbY _U^d XQ UadT_Z S `_Yb[Qf ^dW^_T_ [\ohQ5
Y Vb\Y `aY nc_] ^Qcl[Qocbp ^Q bS_R_U^do XQ`Ybm5 bhYcQVcbp5 hc_ Yb[_]lZ
[\oh S cQR\YgV _cbdcbcSdVc7 ; ^VU_bcQc[Q] nc_T_ ]Vc_UQ _c^_bYcbp U_S_\m^_
^V_hVSYU^lZ Q\T_aYc] dUQ\V^Yp XQ`YbY YX cQR\Ygl7 @a_jV SbVT_ `_bcd`Ycm
cQ[C Vb\Y `_XYgYY5 ^V`_baVUbcSV^^_ b\VUdojYV XQ dUQ\pV]_Z XQ`Ybmo5 hV]6c_
XQ^pcl5 c_ ^QZcY `VaSdo bS_R_U^do `_XYgYo cQR\Ygl5 Q XQcV] `_b\VU_SQ6
cV\m^_ [QWUdo XQ`Ybm5 aQb`_\_WV^^do S cQR\YgV ]VWUd c_\m[_ hc_ dUQ\6^ݷ
^_Z Y ^QZUV^^_Z `VaS_Z bS_R_U^_Z5 SaV]V^^_ dUQ\Ycm YX cQR\Ygl5 Q XQcV]
S[\ohYcm _RaQc^_ `_ _Rlh^_]d `aQSY\d 1`aY nc_] XQ`Ybm ]_WVc _[QXQcmbp
S[\ohݷ^^_Z aQ^miV \YR_ S c_h^_bcY S c_] WV ]VbcV27 Pb^_5 hc_ SaV]V^Y ^Q
nc_ ]_WVc dZcY U_S_\m^_ ]^_T_7 BdjVbcSdVc R_\VV neeV[cYS^Qp `a_gVUdaQ
dUQ\V^Yp XQ`YbVZ5 [_c_aQp eQ[cYhVb[Y UV\QVc c_ WV bQ]_V5 ^_ XQSVaiQVcbp
S ^V[_c_alf b\dhQpf aQ^miV5 hV] ^QZUݷc `dbcdo `_XYgYo 1b]75 ^Q`a75 d:9f5
5=7?ݷ [Q\T_aYcݷ 2Dݷ] ncd `a_gVUdad b\_W^VV _Rkpb^Ycm5 Q `aY ^VU_bcQc_h^_
hݷc[_] `_^Y]Q^YY \VT[_ bUV\Qcm _iYR[d7

>QU_ b[QXQcm5 hc_ _RQ b`_b_RQ 1`VaSlZ S ]V^miVZ bcV`V^Y5 Sc_a_Z S
R�_\miVZ2 hdSbcSYcV\m^l [ XQ`_\^V^Yo cQR\Ygl7 BhYcQVcbp5 hc_ fVi6cQR\YgQ
U_\W^Q Rlcm XQ`_\^V^Q ^V R_\VV hV] ^Q USV caVcY5 S `a_cYS^_] b\dhQV `_6
bc_p^^_ `a_YXS_UY]lZ \Y^VZ^lZ `_Yb[ 1`_ b`Yb[Q] \YR_ `_ bQ]_Z cQR\YgV2
bSVUݷc ^Q ^Vc SbV `aVY]djVbcSQ fViYa_SQ^Yp7 6b\Y XQ`YbVZ S cQR\YgV bcQ6

=@>Q`_]^Y] ^Q Sbp[YZ b\dhQZ5 hc_ `a_bc_V hYb\_ ‑ nc_ ^QcdaQ\m^_V hYb\_5 [_c_a_V
UV\Ycbp c_\m[_ ^Q VUY^Ygd Y bQ]_ ^Q bVRp7



;7::7 6jݷ _ aV[dabYY =::

\_ b\Yi[_] ]^_T_5 Vݷ ^V_Rf_UY]_ `VaVbca_Ycm b Yb`_\mX_SQ^YV] ^_S_T_ aQX6
]VaQD ^Q`aY]Va5 ]_W^_ dSV\YhYcm cV[djYZ aQX]Va SUS_V5 `_b\V hVT_ ^QZcY
R\YWQZiVV bSVafd `a_bc_V hYb\_ Y _RkpSYcm ^_Sl] aQX]Va_] cQR\Ygl7 @VaV6
bca_V^YV cQR\Ygl ‑ _`VaQgYp [aQZ^V ^VneeV[cYS^Qp5 SVUm [QWUdo XQ`Ybm
YX bcQa_Z cQR\Ygl `aYUݷcbp S^VbcY S ^_Sdo `_ _Rlh^_]d `aQSY\d b SlhYb\V6
^YV] fVi6ed^[gYY Y SXpcYV] _bcQc[Q _c UV\V^Yp5 Y ^Y[Q[Yf ݷlf^^ݷb_[aQjݷ
Q\T_aYc]_S U\p nc_T_ ^Vc7

CQ[ Y\Y Y^QhV5 U\p `_bca_V^Yp fVi6cQR\Yg ^dW^l ]QbbYSl b XQaQ^VV
^VYXSVbc^_Z ‑ UY^Q]YhVb[Y _`aVUV\pV]_Z ‑ U\Y^_Z7 3 _aYTY^Q\m^lZ pXl[
@Qb[Q\m cQ[YV baVUbcSQ ^V Sf_UY\YD b_SaV]V^^lV UYQ\V[cl5 S[\ohQp OB55
Y1C31<5 `_UUVaWYSQoc UY^Q]YhVb[YV ]QbbYSl5 ^_ aQbb]QcaYSQcm Yf ]l ^V
RdUV]D `aY WV\Q^YY Sl ]_WVcV _bS_Ycm nc_c Y^bcad]V^c bQ]_bc_pcV\m^_7

;7::7 6jݷ _ aV[dabYY

=l dWV bcQ\[YSQ\Ybm b aV[dabYVZ5 `_bSpcYS nc_]d pS\V^Yo D@7>7;ݷ [ b_6
WQ\V^Yo5 ^Q c_c ]_]V^c ]l X^Q\Y b\Yi[_] ]Q\_ Y ^V ]_T\Y aQX_RaQcm `aY6
]Val5 S [_c_alf SlaQXYcV\m^Qp ]_jm aV[dabYY aQb[al\Qbm Rl S `_\^_Z ]V6
aV7 BVZhQb5 d]Vp aQR_cQcm b_ bca_[Q]Y Y b`Yb[Q]Y5 `_\dhYS `aVUbcQS\V^YV _
UVaVSmpf Y Y]Vp S gV\_] R_\miV _`lcQ5 ]l SVa^ݷ]bp [ _RbdWUV^Yo aV[dabYS6
^_T_ `a_TaQ]]Ya_SQ^Yp Y `_`lcQV]bp UQcm R_\VV QUV[SQc^_V `aVUbcQS\V^YV
_ VT_ S_X]_W^_bcpf7

;7::7:7 3XQY]^Qp aV[dabYp

AQ^VV ]l d`_]Y^Q\Y _ c_]5 hc_ aV[dabYp ]_WVc Rlcm SXQY]^_ZD S `a_6
bcVZiV] b\dhQV _U^Q `_U`a_TaQ]]Q SlXlSQVc UadTdo5 Q Sc_aQp ‑ b^_SQ
`VaSdo7 @aY nc_] S_X^Y[QVc ^VR_\miQp cVf^YhVb[Qp `a_R\V]QC _U^Q YX USdf
`_U`a_TaQ]]5 dhQbcSdojYf S_ SXQY]^_Z aV[dabYY5 U_\W^Q Rlcm S `a_TaQ]]V
_`YbQ^Q aQ^miV Sc_a_Z5 ^_ S ^VZ U_\WV^ 1`_ db\_SYo2 `aYbdcbcS_SQcm SlX_S
Sc_a_Z `_U`a_TaQ]]l ‑ c_ Vbcm SlX_S `_U`a_TaQ]]l5 [_c_aQp RdUVc _`YbQ^Q
`_XWV7 @a_R\V]Q cdc S c_]5 hc_ [_]`Y\pc_a `_[Q hc_ ^V X^QVc Y]V^Y Sc_a_Z
`_U`a_TaQ]]l Y5 [Q[ b\VUbcSYV5 ^V `_XS_\pVc nc_ Y]p Yb`_\mX_SQcm5 c_ Vbcm
SlX_S Sc_a_Z `_U`a_TaQ]]l YX `VaS_Z `aYSVUݷc [ _iYR[V [_]`Y\pgYY7

5\p aViV^Yp nc_Z `a_R\V]l S @Qb[Q\V SSVUV^_ `_^pcYV `aVUSQaYcV\m6
^_T_ _RkpS\V^Yp 1UV[\QaQgYY2 `_U`a_TaQ]]7 3 _c\YhYV _c _`YbQ^Yp `_U6
`a_TaQ]]l 5 UV[\QaQgYp c_\m[_ b__RjQVc [_]`Y\pc_ad5 hc_ `_XWV S cV[6
bcV `a_TaQ]]l `_pSYcbp `_U`a_TaQ]]Q 1`a_gVUdaQ Y\Y ed^[gYp2 b cQ[Y]6c_
Y]V^V]5 `aYhݷ] _^Q RdUVc Y]Vcm cQ[YV6c_ `QaQ]Vcal5 Q U\p ed^[gYZ ‑
cQ[_Z6c_ cY` S_XSaQjQV]_T_ X^QhV^Yp7 2_\miV ^Y[Q[_Z Y^e_a]QgYY UV[\Q6
aQgYp [_]`Y\pc_ad ^V UQݷc5 S ^VZ ^V `YiVcbp ^Y cV\_ `_U`a_TaQ]]l5 ^Y bV[6
gYp \_[Q\m^lf _`YbQ^YZ7 3]Vbc_ SbVT_ nc_T_ baQXd `_b\V XQT_\_S[Q5 be_a6
]Ya_SQ^^_T_ _Rlh^l] `dc5[ݷ bcQSYcbp [\ohVS_V b\_S_ 6?BG1B4 Y c_h[Q b
XQ`pc_Z5 ^Q`aY]VaC
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@B?354EB5 ]B1F5BC5]B551F1B @C W?45YDB2D 6?BG1B4D
6E>3D9?> L?E>D_1<E5C1@C W?45YDBD <9=C <?>79>D2C 9>D575BD 6?BG1B4D

CQ[YV UV[\QaQgYY `_XS_\poc ^V `YbQcm cV\_ `_U`a_TaQ]]l5 [ hV]d ]l ]_6
WV] Rlcm `_[Q hc_ ^V T_c_Sl5 [Q[ `aQSY\_5 YX6XQ c_T_5 hc_ `_[Q S `a_TaQ]]V
_`YbQ^l ^V SbV `_U`a_TaQ]]l5 SlXlSQV]lV YX nc_T_ cV\Q7 5V[\QaQgYp b__R6
jQVc [_]`Y\pc_ad5 S_6`VaSlf5 Y]p `_U`a_TaQ]]l5 Y5 S_6Sc_alf5 Sbo Y^e_a6
]QgYo5 ^V_Rf_UY]do U\p `a_SVa[Y [_aaV[c^_bcY SlX_SQ cQ[Yf `_U`a_TaQ]]
Y U\p TV^VaQgYY ]QiY^^_T_ [_UQ5 _bdjVbcS\pojVT_ SlX_Sl 1nc_ ]_WVc `_6
caVR_SQcm `aV_RaQX_SQ^YZ cY`_S SlaQWV^YZ5 cQ[ hc_ cY`l `QaQ]Vca_S `_U6
`a_TaQ]]l S c_h[V Vݷ SlX_SQ U_\W^l Rlcm YXSVbc^l [_]`Y\pc_ad ^V c_\m[_
U\p `a_SVa[Y [_aaV[c^_bcY27

@aY `_bca_V^YY SXQY]^_Z aV[dabYY ]l b^QhQ\Q S `a_TaQ]]V `aYS_UY] UV6
[\QaQgYo 1b_ b\_S_] 6?BG1B42 `VaS_Z YX `_U`a_TaQ]]5 dhQbcSdojYf S ^VZ5
XQcV] _`YblSQV] 1`_\^_bcmo5 b cV\_]2 Sc_ado YX ncYf `_U`a_TaQ]]5 Y dWV
XQcV] `aYS_UY] `_\^_V _`YbQ^YV `VaS_Z7 @aY nc_] S _R_Yf cV\Qf [_]`Y\p6
c_ad SYU^l Y]V^Q _RVYf `_U`a_TaQ]] Y Sbp Y^e_a]QgYp5 ^dW^Qp U\p Yf
SlX_SQ5 hc_ ^Q]5 b_RbcSV^^_5 Y caVR_SQ\_bm7

Pb^_5 hc_ XQUV[\QaYa_SQ^^Qp `_U`a_TaQ]]Q U_\W^Q Rlcm `_XWV _`YbQ^QD
Vb\Y nc_T_ ^V bUV\Qcm5 `aY [_]`Y\pgYY `a_YX_ZUݷc _iYR[Q7

;7::7;7 FQ^_Zb[YV RQi^Y

8QUQhd _ fQ^_Zb[Yf RQi^pf ]l aQbb]QcaYSQ\Y S_ SS_U^_Z hQbcY [^Y6
TY `aY _RbdWUV^YY `_^pcYp Q\T_aYc]Q 1b]7 27<7>7:ݷ C_TUQ WV ]l `__RVjQ\Y
`a_UV]_^bcaYa_SQcm cV[bc nc_Z `a_TaQ]]l b^QhQ\Q ^Q @Qb[Q\V5 Q XQcV] Y ^Q
BYD bVZhQb bQ]_V SaV]p Yb`_\^Ycm `VaSdo hQbcm _RVjQ^Yp7

>Q`_]^Y]5 hc_ S nc_Z XQUQhV UQ^l caY bcVaW^p5 ^Q _UY^ YX [_c_alf ^Q6
UVc_ 𝑁 `\_b[Yf UYb[_S5 aQX\YhQojYfbp `_ aQX]Vad5 S^YXd bQ]lZ R_\mi_Z
UYb[5 bSVafd bQ]lZ ]Q\V^m[YZ7 8Q _UY^ f_U ]_W^_ `VaV]VbcYcm _UY^ UYb[
b _U^_T_ bcVaW^p ^Q UadT_Z5 `aY nc_] ]_W^_ [\Qbcm c_\m[_ ]V^miYZ UYb[
bSVafd ^Q R_\miYZD ^Q `dbc_Z bcVaWV^m ]_W^_ `_]VbcYcm \oR_Z UYb[7 2aQcm
baQXd ^Vb[_\m[_ UYb[_S ^V\mXp7 GV\m S c_]5 hc_Rl XQ ^QY]V^miVV S_X]_W^_V
hYb\_ f_U_S `VaV]VbcYcm SbV UYb[Y b _U^_T_ bcVaW^p ^Q UadT_Z5 `_\mXdpbm
caVcmY] S [QhVbcSV `a_]VWdc_h^_T_7

;Q[ ]l dWV _RbdWUQ\Y S 5<7>7:ݷ bQ]_V `a_bc_V Y YXSVbc^_V aViV^YV bca_6
Ycbp S SYUV aV[dabYS^_Z `a_gVUdal `VaV^_bQ XQUQ^^_T_ [_\YhVbcSQ 𝑛 UYb[_S
b XQUQ^^_T_ Ybf_U^_T_ bcVaW^p ^Q XQUQ^^lZ gV\VS_Z b Yb`_\mX_SQ^YV] XQUQ^6
^_T_ `a_]VWdc_h^_T_ 1VT_ ]_W^_ Rl\_ Rl SlhYb\Ycm5 ^_ `a_jV `_\dhYcm VT_
^_]Va `QaQ]Vca_] `a_gVUdal2D S [QhVbcSV R_\VV `a_bc_T_ b\dhQp Slbcd`QVc
`VaV^_b 𝑛 − 1 UYb[_S5 Q S [QhVbcSV RQXYbQ aV[dabYY ‑ Sla_WUV^^lZ b\d6
hQZ 𝑛 = 05 [_TUQ ^YhVT_ ^Y[dUQ `VaV^_bYcm dWV ^V ^dW^_7

3 a_\Y Ybf_U^lf UQ^^lf U\p ^QiVZ `a_TaQ]]l Slbcd`QVc _RjVV hYb6
\_ UYb[_S5 [_c_a_V ]l U\p dU_RbcSQ `_\dhY] S [QhVbcSV `QaQ]VcaQ [_]Q^U6
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^_Z bca_[Y=A7 AV[dabYS^do aVQ\YXQgYo Q\T_aYc]Q _e_a]Y] S SYUV `a_gVUd6
al5 [_c_aQp U\p ^QT\pU^_bcY `_\dhQVc hVclaV `QaQ]VcaQC ^_]Va Ybf_U^_T_
bcVaW^p 1C?EB3525 ^_]Va gV\VS_T_ bcVaW^p 1D1B75D25 ^_]Va `a_]VWdc_h^_T_
bcVaW^p 1DB1>C9D2 Y [_\YhVbcS_ UYb[_S 1>27 BQ]d `a_gVUdad ^QX_Sݷ] 7ݷC?<F5ݷ
3 f_UV aQR_cl _^Q RdUVc `VhQcQcm bca_[Y Sa_UV C:ݷ < 6G ݷ; Y\Y C@ݷ : 6G
5ݷ> [_c_alV RdUdc _X^QhQcm5 b__cSVcbcSV^^_5 `VaV^_b UYb[Q ❷ : b caVcmVT_
bcVaW^p ^Q Sc_a_Z Y UYb[Q ❷ @ b `VaS_T_ ^Q caVcYZ7 4\QS^Qp `a_TaQ]]Q5
`aV_RaQX_SQS `QaQ]Vca [_]Q^U^_Z bca_[Y S hYb\_=B5 SlX_SVc `_U`a_TaQ]]d
C?<F5 b `QaQ]VcaQ]Y :5 <5 ;5 W5 S aVXd\mcQcV hVT_ XQUQhQ RdUVc aViV^Q7
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bcYcm SbV UYb[Y5 [a_]V bQ]_T_ R_\mi_T_5 ^Q `a_]VWdc_h^lZ bcVaWV^m5 XQcV]
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bcYcm SbV _bcQ\m^lV UYb[Y b `a_]VWdc_h^_T_ bcVaW^p ^Q gV\VS_Z7 >Vb]_cap
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`aYhݷ] bVZhQb [Q[ aQX `lcQV]bp _bS_R_UYcm caVcYZ UYb[5 hc_Rl `_c_]
VT_ `VaV^VbcY ^Q caVcYZ bcVaWV^m5 U\p hVT_
∙ aViQV] XQUQhd `VaV^_bQ USdf UYb[_S b_ Sc_a_T_ bcVaW^p ^Q `VaSlZ5

`aYhݷ] bVZhQb [Q[ aQX `lcQV]bp _bS_R_UYcm Sc_a_Z UYb[5 hc_Rl `_c_]
`VaV^VbcY VT_ ^Q `VaSlZ bcVaWV^m5 U\p hVT_
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:7 ]l Vjݷ S__RjV ^YhVT_ ^V UV\Q\YD b\VUdojVV UVZbcSYV S nc_] b\dhQV ‑
aQbhYbcYcm bQ]lZ R_\mi_Z YX ^QiYf UYb[_S5 dRaQS SbV5 [_c_alV ]V^miV
VT_5 ^Q `a_]VWdc_h^lZ bcVaWV^mD
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;Q[ ]l dWV _RbdWUQ\Y5 Vb\Y d[QXQcV\m ^Q `VaSlZ n\V]V^c b`Yb[Q `VaVUQcm
S `_U`a_TaQ]]d [Q[ `QaQ]Vca6`VaV]V^^do5 c_ cQ[Qp `_U`a_TaQ]]Q b]_WVc
SbcQS\pcm Y dUQ\pcm n\V]V^cl S \oR_] ]VbcV b`Yb[Q5 S c_] hYb\V Y S ^QhQ6
\V7 ;a_]V c_T_5 `_\VX^_ RdUVc `aY`_]^Ycm5 hc_ SbcQS[Q n\V]V^cQ S `dbc_Z
_U^_bSpX^lZ b`Yb_[ Y SbcQS[Q n\V]V^cQ S ^QhQ\_ ^V`dbc_T_ b`Yb[Q `a_YXS_6
Upcbp QRb_\oc^_ _UY^Q[_S_5 hc_ `_XS_\pVc _RkVUY^Ycm USQ `VaSlf b\dhQp
S _UY^5 [_c_alZ [Q[ aQX Y `_b\dWYc RQXYb_] aV[dabYY7 8Q]VcY]5 hc_ a_\m
d[QXQcV\pݷ ^Q `VaSlZ n\V]V^cݷ U\p c_T_ b`Yb[Q5 [_c_alZ pS\pVcbp _bcQc[_]
Ybf_U^_T_5 YTaQVc `_\V >5HD S `VaS_] n\V]V^cV Ybf_U^_T_ b`Yb[Q7 B dhݷc_]
SbVT_ nc_T_ `a_gVUdaQ5 SbcQS\pojQp ^_SlZ n\V]V^c S _cb_acYa_SQ^^lZ b`Y6
b_[ b b_faQ^V^YV] b_acYa_S[Y5 RdUVc SlT\pUVcm cQ[C
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BaQS^YcV nc_ b [_U_]5 `aYSVUݷ^^l] ^Q bca7 =9:5 Y `_pb^V^Yp]Y [ ^V]d7 ;_]6
]V^cQaYY5 [Q[ T_S_aYcbp5 YX\Yi^Y7

;7::7>7 AQR_cQ b US_Yh^l] UVaVS_] `_Yb[Q

?RbdWUQp US_Yh^lV UVaVSmp S 7:97A5;ݷ ]l ^Q]VaV^^_ ^V `aYS_UY\Y `aY6
]Va_S [_UQ U\p aQR_cl b ^Y]Y5 _bcQSYS nc_c S_`a_b U_ _RbdWUV^Yp aV[dabYS6
^lf ]Vc_U_S aQR_cl7 6b\Y S b\dhQV b _U^_bSpX^l]Y b`Yb[Q]Y `aY]V^V^YV
aV[dabYY b`_b_R^_ ^Vb[_\m[_ _R\VThYcm aQR_cd5 c_ U\p UVaVSmVS aVhm U_\W6
^Q YUcY b[_aVV ^V _ c_]5 hc_Rl aQR_cd _R\VThYcm5 Q _ c_]5 hc_Rl bUV\Qcm Vݷ
S_X]_W^_Z7

5\p `aY]VaQ aQbb]_caY] US_Yh^_V UVaVS_ `_Yb[Q5 b_UVaWQjVV gV\lV hYb6
\Q cY`Q <?>79>D5 [_c_a_V ]_WVc b_bc_pcm5 ^Q`aY]Va5 YX cQ[Yf dX\_SC

DI@5
]B55W?45YDB F g]B55W?45D
]B55W?45 F B53?B4

41D1C <?>79>DD
<56D5 B978DC ]B55W?45YDBD

5>4D

5\p aQR_cl b ^Y] ^Q] `_caVRdVcbp d[QXQcV\m5 [_c_alZ hQbc_ ^QXlSQoc [_a6
^V] UVaVSQD S`a_hV]5 [_a^V] ^V ]V^VV hQbc_ ^QXlSQoc ^QhQ\m^lZ dXV\ bQ] `_
bVRV5 Q ^V d[QXQcV\m ^Q ^VT_7 9X [_^cV[bcQ _Rlh^_ \VT[_ `_^pcm5 _ hݷ] YUݷc
aVhm7 ;_a^VS_Z d[QXQcV\m _`YiV] cQ[C

F1B
B??DC ]B55W?45YDB F >9<D

CV`Vam ]l ]_WV] `aYbcd`Qcm [ _`YbQ^Yo _b^_S^lf UVZbcSYZ b UVaVS_]7 @_6
b[_\m[d ^Q] `aYUݷcbp Q[cYS^_ Yb`_\mX_SQcm aV[dabYo5 ]l [QWU_V UVZbcSYV
RdUV] _e_a]\pcm S SYUV `_U`a_TaQ]]l7 Hc_Rl `aYR\YXYcV\m^_ `_^pcm5 [Q[
Sbݷ nc_ RdUVc SlT\pUVcm5 U\p ^QhQ\Q `aVU`_\_WY]5 hc_ UVaVS_ dWV `_bca_6
V^_5 Y ^Q`YiV] ed^[gYo5 [_c_aQp SlhYb\pVc bd]]d X^QhV^YZ S_ SbVf VT_
dX\Qf7 5\p nc_T_ XQ]VcY]5 hc_ U\p `dbc_T_ UVaVSQ cQ[Qp bd]]Q5 _hVSYU^_5
aQS^Q ^d\oD Vb\Y WV UVaVS_ ^V`dbc_V5 c_ U\p `_UbhݷcQ Yb[_]_Z bd]]l ^dW^_
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RdUVc SlhYb\Ycm U\p ^QhQ\Q bd]]d \VS_T_ `_UUVaVSQ5 `_c_] bd]]d `aQS_T_
`_UUVaVSQ5 b\_WYcm Yf ]VWUd b_R_Z Y `aYRQSYcm hYb\_ YX cV[djVT_ dX\Q7
@_b[_\m[d \VS_V Y `aQS_V `_UUVaVSmp `aVUbcQS\poc b_R_Z cQ[YV WV UVaVSmp5
[Q[ Y UVaVS_ gV\Y[_]5 c_\m[_ b ]V^miY] [_\YhVbcS_] dX\_S5 ]l ]_WV] U\p
SlhYb\V^Yp bd]] `_UUVaVSmVS S_b`_\mX_SQcmbp c_Z WV ed^[gYVZ5 [_c_ado
`YiV]C
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2579>

96 @ F >9< D85>
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5<C5
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B_RbcSV^^_ T_S_ap5 `aQ[cYhVb[Y Sb5ݷ hc_ ]l UV\QV] b UVaVS_]5 bca_Ycbp `_
nc_Z WV bfV]VC S [QhVbcSV Sla_WUV^^_T_ b\dhQp U\p RQXYbQ aV[dabYY Yb`_\m6
XdVcbp `dbc_V UVaVS_5 Q UQ\miV UV\Qocbp aV[dabYS^lV SlX_Sl U\p \VS_T_
Y8Y\Y `aQS_T_ `_UUVaVSQ7 @a_U_\WY] ^Qi ^QR_a `aY]Va_S `_U`a_TaQ]]_Z5
U_RQS\pojVZ S UVaVS_ ^_SlZ n\V]V^cD [_TUQ UVaVS_ `dbc_V5 ^V_Rf_UY]_ b_6
XUQcm n\V]V^c _[ap`ݷ XUVbm5ݷ c_ Vbcm YX]V^Ycm c_c d[QXQcV\m5 [_c_alZ b\d6
WYc U\p UQ^^_T_ UVaVSQ [_a^VSl]D b dhݷc_] nc_T_ d[QXQcV\m S `a_gVUdad Rd6
UV] `VaVUQSQcm [Q[ `QaQ]Vca6`VaV]V^^do7 6b\Y WV UVaVS_ ^V `dbc_5 c_ Vbcm5
`_ [aQZ^VZ ]VaV5 bdjVbcSdVc VT_ [_a^VS_Z n\V]V^c5 c_ c_TUQ S_X]_W^l caY
b\dhQp7 3_6`VaSlf5 U_RQS\pV]lZ n\V]V^c ]_WVc Rlcm bca_T_ ]V^miV c_T_5 [_6
c_alZ ^Qf_UYcbp S [_a^VS_] n\V]V^cVD c_TUQ U_RQS\V^YV b\VUdVc `a_YXSVbcY
S \VS_V `_UUVaVS_7 3_6Sc_alf5 _^ ]_WVc Rlcm bca_T_ R_\miV5 Y c_TUQ b\VUd6
Vc Yb`_\mX_SQcm `aQS_V `_UUVaVS_7 CaVcYZ SQaYQ^c `_acYc ^Q] Sbo [QacY^d5
U_RQS\pp _b_RlZ b\dhQZC hYb\Q ]_Tdc _[QXQcmbp aQS^l]Y7 3 XQSYbY]_bcY _c
XQUQhY S cQ[_Z bYcdQgYY S_X]_W^l aQX\Yh^lV `_Uf_Ul [ UQ\m^VZiY] UVZ6
bcSYp]C Y^_TUQ `aY b_S`QUV^YY [\ohVZ SlUQoc _iYR[d5 Y^_TUQ dSV\YhYSQoc
[Q[_Z6^YRdUm bhݷchY[5 hc_Rl `_[QXQcm5 hc_ UQ^^lZ [\oh XQ^_bY\bp ^Q _UY^
aQX R_\miV5 Y^_TUQ S__RjV ^YhVT_ ^V UV\Qoc7 =l _bcQ^_SY]bp ^Q c_]5 hc_
b__RjY] SlXlSQojV]d _ ^VS_X]_W^_bcY Sl`_\^V^Yp U_RQS\V^YpD U\p nc_T_
^Qid `a_gVUdad b^QRUY] `QaQ]Vca_] cY`Q 2??<51>5 S [_c_alZ _^Q RdUVc XQ6
^_bYcm 5ݷYbcY^dݷ [_TUQ X^QhV^YV db`Vi^_ U_RQS\V^_5 Y 5ݷWm_\ݷ [_TUQ S_X^Y[
[_^e\Y[c [\ohVZ7 @_\dhYcbp b\VUdojVVC
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6b\Y `_`a_R_SQcm ^Q`YbQcm `a_gVUdad5 _`aVUV\pojdo5 Vbcm \Y S UQ^^_] UV6
aVSV XQUQ^^_V hYb\_5 `_\dhYcbp ^Vhc_ _hV^m `_f_WVV7 3__RjV6c_ Rl\_ Rl
`aQSY\m^VV _e_a]Ycm ncd `_U`a_TaQ]]d [Q[ ed^[gYo5 _^Q SVUm ^YhVT_ ^V
ݷUV\QVcݷ S b]lb\V YX]V^V^YZ5 `a_bc_ SlhYb\pVc aVXd\mcQcD ^_ ^Q] bVZhQb
SQW^VV `_[QXQcm `_\dhQojVVbp `_U_RYV USdf `a_gVUdaC
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Bf_WVbcm USdf `a_gVUda ^V b\dhQZ^Q5 SVUm S _R_Yf b\dhQpf `a_YXS_UYcbp
`_Yb[7 5\p `_Yb[Q ^dW^_Z `_XYgYY bc_Yc5 `_6SYUY]_]d5 ^Q`YbQcm _U^d _R_R6
jݷ^^do `_U`a_TaQ]]d5 b Yb`_\mX_SQ^YV] [_c_a_Z XQcV] aVQ\YX_SQcm Y U_RQS6
\V^YV5 Y `a_SVa[d ^Q\YhYpC ncQ `_U`a_TaQ]]Q RdUVc `_ XQUQ^^_]d UVaVSd Y
X^QhV^Yo Yb[Qcm `_XYgYo S UVaVSV5 TUV U_\WV^ ^Qf_UYcmbp 1^_ ^V _RpXQcV\m^_
^Qf_UYcbp2 dXV\ b cQ[Y] X^QhV^YV]7 CQ[Qp ݷXYgYp_`ݷ Vbcm ^V hc_ Y^_V5 [Q[ QU6
aVb c_T_ d[QXQcV\p5 [_c_alZ d[QXlSQVc ^Q b__cSVcbcSdojYZ dXV\ Y\Y U_\WV^
^Q ^VT_ d[QXlSQcm5 Vb\Y dX\Q `_[Q ^Vc7 5\p aQX^__RaQXYp Sb6ݷcQ[Y _e_a]Y]
ncd `_U`a_TaQ]]d [Q[ ed^[gYo5 SVUm _^Q `a_bc_ SlhYb\pVc bS_Z aVXd\mcQc5
^YhVT_ ^YTUV ^V YX]V^pp7 @_b[_\m[d QUaVb d[QXQcV\p RdUVc b\dWYcm S_XSaQ6
jQV]l] X^QhV^YV] ed^[gYY5 b__cSVcbcSdojYZ cY` X^QhV^Yp ^Q] `aYUݷcbp
_`YbQcm Y b^QRUYcm Y]V^V]C
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>QiQ ed^[gYp U_\W^Q S ^V[_c_alf b\dhQpf S_XSaQjQcm QUaVb c_T_ d[QXQcV6
\p5 [_c_alZ VZ UQ\Y ‑ Vb\Y UVaVS_ _[QXQ\_bm `dbcl]5 Q aQS^_ Y S c_] b\dhQV5
Vb\Y [_a^VS_Z n\V]V^c UVaVSQ b_UVaWYc Yb[_]_V hYb\_7 Hc_Rl SVa^dcm cQ[_Z
QUaVb5 VT_ ^dW^_ `_ ]V^miVZ ]VaV X^Qcm5 Y U\p nc_T_ ]l d[QXQcV\m RdUV] `V6
aVUQSQcm [Q[ `QaQ]Vca6`VaV]V^^doD Y]p cQ[_T_ `QaQ]VcaQ5 [Q[ ]l `_]^Y]5
^Q SaV]p Sl`_\^V^Yp `_U`a_TaQ]]l bcQ^_SYcbp bY^_^Y]_] `VaV]V^^_Z5 Yb6
`_\mX_SQ^^_Z S [QhVbcSV `QaQ]VcaQ S c_h[V SlX_SQ5 cQ[ hc_ _`VaQgYp SXpcYp
QUaVbQ5 `aY]V^ݷ^^Qp [ Y]V^Y `QaQ]VcaQ5 [Q[ aQX Y UQbc ^Q] QUaVb nc_Z `V6
aV]V^^_Z7 3_6Sc_alf5 b\dhQY `dbc_T_ UVaVSQ Y aQSV^bcSQ Yb[_]_T_ X^QhV^Yp
X^QhV^Yo S [_a^VS_] dX\V cV`Vam ]_W^_ _RkVUY^YcmC S b\dhQV aQSV^bcSQ ]l
^Qi\Y `_XYgYo5 TUV b__cSVcbcSdojVV hYb\_ ^Qf_UYcbp5 Q S b\dhQV `dbc_T_
`_UUVaVaSQ ‑ `_XYgYo5 TUV _^_ U_\W^_ Rl\_ Rl ^Qf_UYcmbp7 AQX\YhYcm ncY
USQ b\dhQp b]_WVc SlXlSQojYZ5 `a_SVaYS5 hV]d aQSV^ d[QXQcV\m5 aQb`_\_6
WV^^lZ `_ `_\dhV^^_]d YX ed^[gYY QUaVbdC >9< Y\Y ^Vc7 CV[bc ed^[gYY
`_\dhQVcbp cQ[_ZC
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9b`_\mXdp ncd ed^[gYo5 ]l ]_WV] USV aQ^VV ^Q`YbQ^^lV `_U`a_TaQ]]l `V6
aV`YbQcm `_6^_S_]d5 `aY nc_] _^Y bcQ^dc XQ]Vc^_ [_a_hV7 >Y[Q[_T_ `_U_RYp
]VWUd Yf cV[bcQ]Y cV`Vam ^V RdUVc5 `_b[_\m[d Sb5ݷ hc_ ]VWUd ^Y]Y Rl\_ _R6
jVT_5 ]l Sl^Vb\Y S \51B38]B55D cQ[ hc_ cV`Vam ^Yhc_ ^V ]ViQVc ^Q] Sb6ݷcQ[Y
_e_a]Ycm RCR>]B55 [Q[ ed^[gYo7 @_\dhYcbp S_c cQ[C
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>VR_\mido UV]_^bcaQgY_^^do `a_TaQ]]d5 Yb`_\mXdojdo ncY `_U`a_TaQ]6
]l5 Sl ^QZUݷcV S eQZ\V DB5545=?7@1C7 ; b_WQ\V^Yo5 ]l Sl^dWUV^l ^Q6
`_]^Ycm _ bVamݷX^_] ^VU_bcQc[V US_Yh^lf UVaVSmVS `_Yb[QC `aY ^VdUQh^_]
`_apU[V XQ^VbV^Yp S ^Yf faQ^Y]lf X^QhV^YZ UVaVS_ ]_WVc `_\dhYcmbp ^VbRQ6
\Q^bYa_SQ^^l]7 BdjVbcSdVc ^Vb[_\m[_ `_Uf_U_S [ cQ[_]d `_bca_V^Yo US_Yh6
^_T_ UVaVSQ `_Yb[Q5 `aY [_c_a_] aQXRQ\Q^bYa_S[Q \YR_ S__RjV ^V S_X^Y[QVc5
\YR_ _`VaQcYS^_ dbcaQ^pVcbp5 ^_ aQbb[QX _ ^Yf Slf_UYc UQ\V[_ XQ aQ][Y ^Q6
iVZ [^YTY7

>Q b\dhQZ S_X^Y[^_SV^Yp d hYcQcV\p ^V`aV_U_\Y]_T_ WV\Q^Yp _bS_Ycm Q\T_aYc]l
RQ\Q^bYa_S[Y UVaVSmVS S_Xm]ݷ] ^Q bVRp b]V\_bcm _RaQcYcm VT_ S^Y]Q^YV ^Q ^Vb[_\m[_
[^YT5 S [_c_alf b__cSVcbcSdojYV S_`a_bl `_Ua_R^_ aQX_RaQ^l7 >QhQcm bc_Yc b dhVR^Y6
[Q >7 3YacQ T_aYc]l\1ݷ Y bcad[cdal UQ^^lfݷ dAfD YX\_WV^YV S nc_Z [^YTV _c\YhQVcbp
\Q[_^Yh^_bcmo Y `_^pc^_bcmo5 `_b[_\m[d aQbbhYcQ^_ ^Q ^QhY^QojYf7 6b\Y nc_T_ ^V
fSQcY\_5 `_`a_RdZcV S_b`_\mX_SQcmbp _Ta_]^_Z `_ _Rkݷ]d [^YT_Z ;_a]V^Q5 <VZXVab_^Q
Y AYSVbcQ dBfD ^Q[_^Vg5 U\p bY\m^lf Udf_] bdjVbcSdVc Vjݷ Y hVclaݷfc_]^Y[ 5_^Q\mUQ
;^dcQ5 caVcYZ c_] [_c_a_T_ d:9f b_UVaWYc `_Ua_R^lZ Q^Q\YX SbVS_X]_W^lf bcad[cda
UQ^^lf5 _aYV^cYa_SQ^^lf ^Q b_acYa_S[d Y `_Yb[7

3 [QhVbcSV d`aQW^V^Yp aYb[^ݷ] `aVU\_WYcm hYcQcV\o `_`a_R_SQcm ^Q6
`YbQcm `_U`a_TaQ]]l U\p aQR_cl b UVaVSmp]Y RVX Yb`_\mX_SQ^Yp aV[dabYY7
?c]VcY]5 hc_ `_Yb[ S UVaVSV `aY nc_] aVQ\YXdVcbp baQS^YcV\m^_ `a_bc_ Y
^V]^_T_ `_f_W ^Q SbcQS[d n\V]V^cQ S ^dW^_V ]Vbc_ _U^_bSpX^_T_ b`Yb[Q5 [Q[
nc_ Rl\_ `_[QXQ^_ S 7?7:97;ݷ 9XapU^_ b\_W^VV _[QXlSQVcbp Q\T_aYc] _Rf_UQ
UVaVSQ5 [_c_alZ ^dWV^ S c_] hYb\V U\p `_UbhݷcQ bd]]l n\V]V^c_S b`Yb[QD
^_ Y XUVbm ]l dWV db`V\Y aQbb]_caVcm ^Vhc_ `_f_WVV5 [_TUQ aViQ\Y XQUQhd
_ fQ^_Zb[Yf RQi^pf 27;7::7;ݷ1 3 `a_TaQ]]V5 _RbdWUV^YV [_c_a_Z ]l ^QhQ\Y
^Q bca7 =:>5 ^Q] `aYf_UY\_bm XQ`_]Y^Qcm5 [Q[Y] `dcݷ] ]l `aYi\Y [ ^V_R6
f_UY]_bcY bUV\Qcm c_ Y\Y Y^_V UVZbcSYV5 Q XQcV] S_XSaQjQcmbp _RaQc^_ Y
`a_U_\WQcm `aVaSQ^^do UVpcV\m^_bcm7 @aY _Rf_UV UVaVSQ ^dW^_5 `_ bdcY5
c_ WV bQ]_VC U\p [QWU_T_ dX\Q5 S [_c_alZ ]l `_`Q\Y5 ]l Sl^dWUV^l `_]6
^Ycm c_5 _c[dUQ ]l S ^VT_ `_`Q\Y5 Q cQ[WV c_5 hc_ dWV db`V\Y S nc_] dX\V
bUV\Qcm5 Y\Y5 c_h^VV5 hc_ ^Q] `aVUbc_Yc UV\Qcm5 [_TUQ ]l b^_SQ SVa^ݷ]bp [
nc_]d dX\d7

6b\Y ^V `_\dhYcbp ‑ ^YhVT_ bcaQi^_T_5 ncQ XQUQhQ U_S_\m^_ b\_W^QpD ]l
SVa^ݷ]bp [ ^VZ5 [_TUQ RdUV] YXdhQcm pXl[ BY7



;7:;7 6jݷ _R _e_a]\V^YY `a_TaQ]] =;B

;7:;7 6jݷ _R _e_a]\V^YY `a_TaQ]]

6b\Y Rl bca_YcV\Y bca_Y\Y U_]Q cQ[5 [Q[
`a_TaQ]]Ybcl `Yidc `a_TaQ]]l5 c_ `VaSlZ
XQ\VcVSiYZ UpcV\ aQXadiY\ Rl
gYSY\YXQgYo7

3c_a_Z XQ[_^ 3QZ^RVaTQ

=l dWV ^V_U^_[aQc^_ _RaQjQ\Y S^Y]Q^YV hYcQcV\p 1b]7 bca7 ;;=2 ^Q c_5
hc_ cV[bc `a_TaQ]]l ^V\mXp `YbQcm [Q[ `_`Q\_C _^ `aVU^QX^QhQVcbp S `VaSdo
_hVaVUm U\p hYcQcV\p6hV\_SV[Q5 Y \Yim S_ Sc_ado ‑ U\p [_]`Y\pc_aQ5 Y Vb\Y
_R nc_] XQRlcm5 c_ S SQiVZ `a_TaQ]]V ^V c_\m[_ UadTYV \oUY ^YhVT_ ^V `_Z6
]dc5 ^_ Y5 hc_ _b_RV^^_ _RYU^_5 Sl aYb[dVcV bQ]Y XQR\dUYcmbp S b_RbcSV^^_Z
`a_TaQ]]V5 ^V db`VS Vݷ U_`YbQcm7

5\p `_SliV^Yp `_^pc^_bcY Y hYcQV]_bcY `a_TaQ]]l bdjVbcSdVc apU `a_6
bclf5 ^_ _hV^m SQW^lf `aQSY\7 @_`a_RdV] be_a]d\Ya_SQcm ^QYR_\VV SQW^lV
YX ^Yf7

;7:;7:7 ? a_\Y J\LRR6^QR_aQ Y Q^T\YZb[_T_ pXl[Q

=l dWV ^Vb[_\m[_ aQX d`_]Y^Q\Y _ ^V_Rf_UY]_bcY Yb`_\mX_SQ^Yp Q^6
T\YZb[_T_ pXl[Q S [_]]V^cQaYpf Y `aY SlR_aV Y]5^ݷ ^_ UV\Q\Y nc_ _Rlh^_ S
b^_b[Qf5 ^V SUQSQpbm S `_Ua_R^_bcY7 @_`a_RdV] UQcm aQXSݷa^dc_V _Rkpb^V^YV
nc_]d caVR_SQ^Yo7

B_XUQSQp cV[bc `a_TaQ]]l5 b\VUdVc dhYclSQcm5 hc_ S ]YaV bdjVbcSdoc
bQ]lV aQX^lV _`VaQgY_^^lV bYbcV]l Y baVUl5 `a_TaQ]]Ybcl Yb`_\mXdoc
^Vb[_\m[_ UVbpc[_S 1Vb\Y ^V b_cV^2 aVUQ[c_a_S cV[bc_S ^Q \oR_Z S[db5 Q cQ[6
WV SbVS_X]_W^lV SYXdQ\YXQc_al [_UQ5 ed^[gYY [_c_alf ]_Tdc bY\m^_ aQX6
\YhQcmbp7 5Q\V[_ ^V SbV `a_TaQ]]Ybcl T_S_apc `_6adbb[YD [a_]V c_T_5 U\p
bY]S_\_S [YaY\\Ygl bdjVbcSdoc aQX\Yh^lV [_UYa_S[Y7 >Q[_^Vg5 _c _U^_T_
aQR_hVT_ ]VbcQ [ UadT_]d ]_Tdc bdjVbcSV^^_ aQX\YhQcmbp aQX]Val n[aQ^Q Y
Yb`_\mXdV]lf iaYec_S7 @aY nc_] `aVU`_\_WV^Yp b_ b\_S_] ݷY[_TUQ^ݷ UV6
\Qcm S__RjV SaVU^_D nc_ _c^_bYcbp Y [ `aVU`_\_WV^Yo5 hc_ SQid `a_TaQ]]d
ݷY[_TUQ^ݷ ^V bcQ^dc hYcQcm `a_TaQ]]Ybcl YX UadTYf bcaQ^7

B hcV^YV] `aQSY\m^_ _e_a]\V^^_Z `a_TaQ]]l ^V U_\W^_ S_X^Y[^dcm
`a_R\V]5 [c_ Rl ^Y hYcQ\ SQid `a_TaQ]]d Y [Q[do Rl _`VaQgY_^^do baV6
Ud _^ `aY nc_] ^Y Yb`_\mX_SQ\7 Nc_T_ ]_W^_ U_RYcmbp5 S__adWYSiYbm SbVT_
caV]p `a_bcl]Y `aQSY\Q]YC bY]S_\l YX ^QR_aQ J\LRR U_bcd`^l SbVTUQ5 Q^6
T\YZb[YZ pXl[ X^Qoc SbV5 Q n[aQ^ ^V RlSQVc ]V^miV5 hV] ;=HA9 X^Q[_]Vbc5
^_ R_\miV _^ Rlcm ^V _RpXQ^7 ; S_`a_bd _ iYaY^V cV[bcQ `a_TaQ]]l ]l
SVa^ݷ]bp S 5@7;:7;ݷ Q bVZhQb _RbdUY] `VaSlV USQ `aQSY\Q YX caݷf7

6jݷ S_ SS_U^_Z hQbcY 2<7=7:ݷ1 ]l aQbb[QXQ\Y _ [_UYa_S[V J\LRR Y `aY6
hY^Qf Vݷ d^YSVabQ\m^_bcY7 6b\Y Yb`_\mX_SQcm S cV[bcV `a_TaQ]]l c_\m[_
bY]S_\l YX ^QR_aQ J\LRR5 ]_W^_ Rlcm dSVaV^^l]5 hc_ nc_c cV[bc db`Vi^_
`a_hYcQVcbp ^Q \oR_] [_]`mocVaV ]YaQ5 S \oR_Z _`VaQgY_^^_Z bYbcV]V5 b



=<9 PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

`_]_jmo \oR_Z `a_TaQ]]l5 `aVU^QX^QhV^^_Z U\p aQR_cl b cV[bc_]5 Y cQ[
UQ\VV7 >Q`_]^Y]5 hc_ S nc_c ^QR_a Sf_UpcC
∙ XQT\QS^lV Y bca_h^lV Rd[Sl \QcY^b[_T_ Q\eQSYcQ RVX UYQ[aYcYhVb[Yf

X^Q[_SC JKLMNOPQRSTUVWXYZ[\]^_`abc5 123456789:;<=>?@ABCDEFGHIJD
∙ QaQRb[YV gYealC 9:;<=>?@ABD
∙ X^Q[Y QaYe]VcYhVb[Yf UVZbcSYZ5 b[_R[Y Y X^Q[Y `aV`Y^Q^YpC
75DC’2‘6H1I345g612dfKMEGF4638NeLD

∙ X^Q[ `_Uhݷa[YSQ^Yp hD
∙ `a_RV\m^lV bY]S_\l ‑ `a_RV\5 cQRd\pgYp Y `VaVS_U bca_[Y7

>Y[Q[YV UadTYV bY]S_\l S nc_c ^QR_a ^V Sf_Upc7 3 J\LRR ^V ^Qi\_bm ]V6
bcQ U\p bY]S_\_S ^QgY_^Q\m^lf Q\eQSYc_S5 S[\ohQp adbb[do [YaY\\Ygd5 Q
cQ[WV U\p \QcY^b[Yf Rd[S b UYQ[aYcYhVb[Y]Y X^Q[Q]Y5 cQ[Yf [Q[ ȑ\ Y\Y �J7
>Vc S nc_] ^QR_aV ]^_TYf `aYSlh^lf ^Q] cY`_TaQeb[Yf bY]S_\_S5 cQ[Yf
[Q[ U\Y^^_V cYaV5 [QSlh[Y6ݷݷ\_h[Y5ݷ Y ]^_TYf UadTYf7 BY]S_\l5 ^V Sf_6
UpjYV S ^QR_a J\LRR5 S cV[bcV `a_TaQ]] Yb`_\mX_SQcm ^V\mXp ‑
UQWV S [_]]V^cQaYpf5 ^V T_S_ap dWV _ bca_[_Slf [_^bcQ^cQf Y cV] R_\VV _R
YUV^cYeY[Qc_aQf7 ?c]VcY]5 hc_ R_\miY^bcS_ pXl[_S `a_TaQ]]Ya_SQ^Yp ^V
`_XS_\Yc Yb`_\mX_SQcm hc_ `_`Q\_ S YUV^cYeY[Qc_aQf5 ^_ Vbcm Y cQ[YV caQ^b6
\pc_al5 [_c_alV bhYcQoc bY]S_\l5 ^V Sf_UpjYV S J\LRR6cQR\Ygd5 U_`dbcY6
]l]Y S YUV^cYeY[Qc_aQf ‑ `aY]Va_] ]_WVc b\dWYcm R_\miY^bcS_ Y^cVa6
`aVcQc_a_S <Yb`Q7 >d Q ^Q b_UVaWY]_V bca_[_Slf [_^bcQ^c Y [_]]V^cQaYVS
R_\miY^bcS_ caQ^b\pc_a_S S__RjV ^V _RaQjQVc S^Y]Q^Yp5 `_XS_\pp SbcQSYcm
cdUQ `aQ[cYhVb[Y hc_ dT_U^_7 9 cV] ^V ]V^VV5 `_`dbcYcV\mbcS_ caQ^b\pc_a_S
^V U_\W^_ bRYSQcm ^Qb b c_\[dC cV[bc `a_TaQ]]l ^Q \oR_] pXl[V `a_TaQ]]Y6
a_SQ^Yp _RpXQ^ b_bc_pcm YX J\LRR6bY]S_\_S Y c_\m[_ YX ^Yf7 <oR_Z bY]S_\5
^V Sf_UpjYZ S J\LRR5 ]_WVc `aVSaQcYcmbp S_ hc_6c_ b_SVaiV^^_ Y^_V `aY
`VaV^_bV cV[bcQ ^Q UadT_Z [_]`mocVa5 ]_WVc `a_bc_ ^V `a_hYcQcmbp Y c7 U7

?bcQݷcbp S_`a_b5 [Q[ Rlcm5 Vb\Y `a_TaQ]]Q5 [_c_ado Sl `YiVcV5 U_\W^Q
_RjQcmbp b `_\mX_SQcV\V] `_6adbb[Y7 ?cSVc ]l UQUY] `_XWVD `_[Q WV _c]V6
cY]5 hc_ _TaQ^YhV^YV ^Q Yb`_\mXdV]lZ ^QR_a bY]S_\_S ‑ ^V VUY^bcSV^^Qp
`aYhY^Q5 `_ [_c_a_Z S `a_TaQ]]Qf ^V U_`db[QVcbp Yb`_\mX_SQ^YV adbb[_T_
pXl[QD R_\miV c_T_5 [_^[aVc^_ adbb[YZ pXl[ cdc S__RjV ^Y `aY h7[ݷ CQ[5
^QR_a Rd[S5 Sf_UpjYf S J\LRR5 U_bcQc_hV^ U\p `aVUbcQS\V^Yp cV[bcQ ^Q YcQ6
\mp^b[_]5 Q b Yb`_\mX_SQ^YV] XQ]V^l _cUV\m^lf Rd[S UYTaQeQ]Y ‑ Y ^Q
^V]Vg[_] pXl[V5 ^_ ^Y YcQ\mp^b[YZ5 ^Y ^V]Vg[YZ S cV[bcV `a_TaQ]]l `aY6
]V^pcm ^V\mXp c_h^_ cQ[ WV5 [Q[ Y adbb[YZ7 6bcm \Yim _UY^ pXl[5 [_6
c_alZ U_`dbcY] S cV[bcV [_]`mocVa^_Z `a_TaQ]]l5 Y nc_c pXl[ ‑
Q^T\YZb[YZ7 5\p `a_TaQ]]Ybc_S Q^T\YZb[YZ pXl[ ‑ ^V a_b[_im5 Q baVUbcS_
SXQY]_`_^Y]Q^Yp7 @_ b\_WYSiVZbp caQUYgYY `a_TaQ]]Ybcl SbVT_ ]YaQ Yb6
`_\mXdoc Y]V^^_ Q^T\YZb[YZ pXl[ U\p _RjV^Yp ]VWUd b_R_Z>97 ;Q[ `aQSY\_5

>9?bcQSY] S bc_a_^V S_`a_b _ c_]5 f_a_i_ nc_ Y\Y `\_f_5 Y _TaQ^YhY]bp [_^bcQcQgYVZ
eQ[cQ7 ?c]VcY]5 S`a_hV]5 hc_ d SaQhVZ Y eQa]QgVSc_S SbVT_ ]YaQ Vbcm caQUYgYp XQ`_\^pcm
aVgV`cl Y ^V[_c_alV UadTYV ]VUYgY^b[YV U_[d]V^cl ^Q \QcY^b[_] pXl[V5 Q5 ^Q`aY]Va5
_eYgYQ\m^l] pXl[_] 3bV]Ya^_T_ `_hc_S_T_ b_oXQ pS\pVcbp eaQ^gdXb[YZD cQ[ Y\Y Y^QhV5
bdjVbcS_SQ^YV VUY^_T_ `a_eVbbY_^Q\m^_T_ pXl[Q _RjV^Yp _[QXlSQVcbp S_ ]^_T_] `_\VX^_7



;7:;7 6jݷ _R _e_a]\V^YY `a_TaQ]] =<:

]_W^_ `aVU`_\QTQcm5 hc_ \oR_Z hV\_SV[5 aQR_cQojYZ b cV[bcQ]Y [_]`mocVa6
^lf `a_TaQ]]5 `_Z]ݷc f_cp Rl ^V _hV^m b\_W^lZ cV[bc ^Q Q^T\YZb[_] pXl[V5
SVUm Y]V^^_ ^Q nc_] pXl[V ^Q`YbQ^Q U_[d]V^cQgYp [ aQX^__RaQX^l] RYR\Y_6
cV[Q]5 SbVS_X]_W^lV b`VgYeY[QgYY5 _`YbQ^Yp bVcVSlf `a_c_[_\_S5 YXUQ^_
]^_WVbcS_ [^YT `_ `a_TaQ]]Ya_SQ^YoD [_^Vh^_5 ]^_TYV [^YTY Y UadTYV cV[6
bcl `VaVSVUV^l ^Q adbb[YZ 1Q aQS^_ Y ^Q eaQ^gdXb[YZ5 p`_^b[YZ5 SV^TVab[YZ5
fY^UY Y `a_hYV ^QgY_^Q\m^lV pXl[Y25 ^_ Rl\_ Rl ^VaQXd]^_ _WYUQcm5 hc_
\oR_Z ^dW^lZ SQ] cV[bc _[QWVcbp U_bcd`V^ ^Q adbb[_] ‑ c_TUQ [Q[ ^Q Q^6
T\YZb[_] U_bcd`^Q `aQ[cYhVb[Y \oRQp `a_TaQ]]Ybcb[Qp Y^e_a]QgYp7

9X nc_T_ SlcV[Qoc caY SQW^lf caVR_SQ^Yp7 3_6`VaSlf5 \oRlV YUV^cY6
eY[Qc_al S `a_TaQ]]V U_\W^l b_bc_pcm YX Q^T\YZb[Yf b\_S Y\Y
Rlcm QRRaVSYQcdaQ]Y Q^T\YZb[Yf b\_S7 6b\Y Sl XQRl\Y ^dW^_V b\_6
S_5 ^V `_\V^YcVbm XQT\p^dcm S b\_SQam7 @_UhVa[^ݷ]5 hc_ b\_SQ U_\W^l Rlcm
Y]V^^_ Q^T\YZb[YV ‑ ^V ^V]Vg[YV5 ^V eaQ^gdXb[YV5 ^V \QcY^b[YV Y cV] R_6
\VV ^V adbb[YV ݷ[_caQ^b\Ycݷ 1`_b\VU^VV S__RjV bhYcQVcbp d `a_eVbbY_^Q\_S
[aQZ^V Uda^l] c_^_]27 3_6Sc_alf5 [_]]V^cQaYY S `a_TaQ]]V U_\W^l
Rlcm ^Q`YbQ^l `_6Q^T\YZb[YD [Q[ dWV T_S_aY\_bm5 \dhiV S__RjV ^V `Y6
bQcm [_]]V^cQaYY5 ^VWV\Y `lcQcmbp `YbQcm Yf ^Q pXl[V5 _c\Yh^_] _c Q^T\YZ6
b[_T_7 95 ^Q[_^Vg5 `_\mX_SQcV\mb[YZ Y^cVaeVZb `a_TaQ]]l U_\WV^
Rlcm \YR_ Q^T\_pXlh^l]5 \YR_ 5ݷ[VWUd^Qa_U^l[ݷ c_ Vbcm U_`db[Q6
ojY] `VaVS_U ^Q \oR_Z pXl[7

; ^Qbc_pjV]d ]_]V^cd d ^V[_c_alf hYcQcV\VZ ]_T S_X^Y[^dcm XQ[_^_6
]Va^lZ S_`a_bC 1ݷ hc_ UV\Qcm5 Vb\Y p ^V X^Qo Q^T\YZb[_T_7ݷ ?cSVc RdUVc
caYSYQ\V^C ba_h^_ dhYcm7 @a_TaQ]]Ybc5 ^V d]VojYZ R_\VV6]V^VV TaQ]_c^_
`YbQcm `_6Q^T\YZb[Y 1Y cV] R_\VV ^V `_^Y]QojYZ Q^T\YZb[_T_25 S b_SaV]V^6
^lf db\_SYpf `a_eVbbY_^Q\m^_ ^V`aYT_UV^5 b[_\m Rl ^V`aYpc^_ nc_ ^Y XSd6
hQ\_7

?bcQݷcbp S_`a_b5 hc_ UV\Qcm5 Vb\Y `a_TaQ]]Q b_T\Qb^_ `_bcQS\V^^l] caV6
R_SQ^Yp] U_\W^Q _RjQcmbp b `_\mX_SQcV\V] ^Q pXl[V5 _c\Yh^_] _c Q^T\YZ6
b[_T_D S b__cSVcbcSYY b_ be_a]d\Ya_SQ^^l]Y SliV `aQSY\Q]Y nc_ X^QhYc5
hc_ Vݷ ^dW^_ bUV\Qcm ]VWUd^Qa_U^_Z5 ^_ [Q[ Vݷ `aQSY\m^_ cQ[_Z bUV\QcmH
?b^_S^_Z `aY^gY` cdc U_bcQc_h^_ `a_bcC SbV b__RjV^Yp ^Q pXl[Qf5 _c\Yh^lf
_c Q^T\YZb[_T_5 U_\W^l Rlcm Sl^VbV^l S _cUV\m^lV eQZ\l5 S^Vi^YV `_ _c6
^_iV^Yo [ SQiVZ `a_TaQ]]V7 3QiQ `a_TaQ]]Q S cQ[_] b\dhQV RdUVc hYcQcm
ncY eQZ\l5 Q^Q\YXYa_SQcm Yf Y SlUQSQcm `_\mX_SQcV\o b__RjV^Yp5 `_\dhV^6
^lV YX eQZ\_SD nc_ ^Y[Q[ ^QiYf `aY^gY`_S ^V ^QadiQVc5 SVUm _RaQRQclSQcm
`a_TaQ]]Q ]_WVc QRb_\oc^_ \oRlV UQ^^lV5 S c_] hYb\V Y cV[bcl ^Q \oRlf
pXl[Qf5 Q XQ`aVc ^Q pXl[Y5 _c\Yh^lV _c Q^T\YZb[_T_5 [QbQVcbp c_\m[_ cV[bcQ
bQ]_Z `a_TaQ]]l7

OB55 Y1C31< UQWV b_UVaWYc b`VgYQ\m^lV baVUbcSQ U\p b_XUQ^Yp ]VWUd^Q6
a_U^lf `a_TaQ]]5 ^_ aQbb]QcaYSQcm ncY baVUbcSQ ]l ^V RdUV]5 hc_Rl bn[_^_6
]Ycm SaV]p Y bY\l ‑ S ^QUVWUV5 hc_ hYcQcV\m ^Q YXdhV^YY @Qb[Q\p ^V _bcQ6
^_SYcbp7 3_ Sc_a_] c_]V ^QiVZ [^YTY ]l aQbb[QWV] _R _U^_Z YX RYR\Y_cV[5
`aVU^QX^QhV^^lf U\p b_XUQ^Yp ]VWUd^Qa_U^lf `a_TaQ]] ^Q pXl[V BY7



=<; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp
G89<5 @ EG >9< 4?
2579>

C CF C 4 @g741D1D
@ CF @g7>5HD

5>4D

G89<5 @ EG >9< 4? 2579>
C CF C 4 @g741D1D
@ CF @g7>5HD

5>4D

G89<5 @ EG >9< 4?
2579>

C CF C 4 @g741D1D
@ CF @g7>5HD

5>4D

AYb7 ;7:>7 CaY bcY\p aQb`_\_WV^Yp _`VaQc_a^lf b[_R_[

;7:;7;7 5_`dbcY]lV bcY\Y bcad[cda^lf _cbcd`_S

=l dWV X^QV]5 hc_ S\_WV^^lV eaQT]V^cl b\VUdVc bUSYTQcm S`aQS_ _c^_6
bYcV\m^_ c_T_5 S_ hc_ _^Y S\_WV^l5 Q bca_[Y5 ^QhY^QojYV Y XQ[Q^hYSQojYV
\oRdo [_^bcad[gYo5 U_\W^l ^QhY^Qcmbp S _U^_Z Y c_Z WV T_aYX_^cQ\m^_Z
`_XYgYY7 @aY nc_] aQX]Va bUSYTQ S`aQS_5 ^QXlSQV]_T_ cQ[WV bcad[cda^l]
_cbcd`_]5 ]_WVc b_bcQS\pcm USQ `a_RV\Q5 caY `a_RV\Q5 hVclaV `a_RV\Q Y\Y
_UY^ bY]S_\ cQRd\pgYYD Sl ]_WVcV SlRaQcm \oR_Z YX ncYf hVclaݷf SQaYQ^6
c_S5 ^_ XQcV] `aYUVaWYSQcmbp YXRaQ^^_T_ SQaYQ^cQ S_ SbVZ SQiVZ `a_TaQ]]V7
CQ[5 SbV `aY]Val `a_TaQ]] S nc_Z [^YTV ^QRaQ^l b Yb`_\mX_SQ^YV] _cbcd`Q
S hVclaV `a_RV\Q7

=l cQ[WV dWV X^QV]5 hc_ bdjVbcSdVc caY U_`dbcY]lf SQaYQ^cQ aQb`_6
\_WV^Yp _`VaQc_a^lf b[_R_[ 1U\p @Qb[Q\p nc_ b\_SQ 2579> Y 5>427 3_ SbVf
`a_TaQ]]Qf ^Q @Qb[Q\V5 `aYSVUݷ^^lf S nc_Z hQbcY [^YTY5 ]l SbVTUQ b^_bY\Y
b\_S_ 2579> ^Q b\VUdojdo bca_[d `_b\V XQT_\_S[Q _`VaQc_aQ 1G89<5 Y\Y 9625
`aY nc_] `YbQ\Y VT_5 ^QhY^Qp b c_Z WV `_XYgYY5 TUV ^QhY^QVcbp bQ] XQT_\_S_[5
c_ Vbcm ]l ^V UV\Q\Y _cUV\m^_T_ bUSYTQ U\p _`VaQc_a^lf b[_R_[ 1aYb7 ;7:>5
b\VSQ27 3 hYb\_ U_`dbcY]lf Sf_Upc Vjݷ USQ SQaYQ^cQ7 B\_S_ 2579> ]_W^_
_bcQSYcm ^Q _U^_Z bca_[V b XQT_\_S[_] _`VaQc_aQ5 `aY nc_] 5>4 aQb`_\QTQVc6
bp c_h^_ `_U ^QhQ\_] _`VaQc_aQ 1Q ^V `_U b\_S_] 2579>125 [Q[ nc_ `_[QXQ^_
^Q c_] WV aYbd^[V S bVaVUY^VD Y]V^^_ cQ[ RdUdc _e_a]\V^l `a_TaQ]]l ^Q
BY S b__cSVcbcSdojYf hQbcpf ^QiVZ [^YTY7 >Q[_^Vg5 ]_W^_ 2579> b^VbcY
^Q b\VUdojdo bca_[d5 ^_ `aY nc_] `aVUdb]_caVcm U\p _`VaQc_a^lf b[_R_[
_cUV\m^lZ bUSYT 1^Q aYbd^[V nc_c SQaYQ^c `_[QXQ^ b`aQSQ27 @aY Yb`_\mX_6
SQ^YY `_b\VU^VT_ SQaYQ^cQ _Rlh^_ SlRYaQoc aQX]Va _cbcd`Q S USQ `a_RV\Q5
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^Q S_`a_b5 [Q[ Sbݷ nc_ _e_a]\pcm7 C_h^VV5 bQ] _`VaQc_a 7?D? ^Y[Q[Yf `a_6
R\V] b _e_a]\V^YV] ^V SlXlSQVc5 nc_ _Rl[^_SV^^lZ _`VaQc_a5 _e_a]\pV]lZ
`_ _Rlh^l] `aQSY\Q]D ^_ S_c c_5 [Q[ b\VUdVc bcQSYcm ]Vc[d5 ]_WVc bcQcm
`aVU]Vc_] WQa[_Z UYb[dbbYY7

>Q`_]^Y]5 hc_ ]Vc[_Z SbVTUQ `_]VhQVcbp _`VaQc_a5 c_ Vbcm5 UQWV Vb\Y ]l
`_]VcY] ]Vc[_Z dbc_V`ݷ ]Vbc_5ݷ [_]`Y\pc_a RdUVc bhYcQcm5 hc_ cQ] aQb`_\Q6
TQVcbp `dbc_Z _`VaQc_a7 3_`a_b_S5 ^Q [_c_alV ^dW^_ UQcm 1XQeY[bYa_SQcm2
_cSVc5 _[QXlSQVcbp USQC bUSYTQcm \Y ]Vc[d _c^_bYcV\m^_ _RkV]\ojVZ [_^6
bcad[gYY 1_c]VcY]5 hc_ b Q^Q\_TYh^_Z UY\V]]_Z ]l dWV SbcaVhQ\Ybm `aY
_RbdWUV^YY _`VaQc_a_S SlR_aQ S 2=7;:7;ݷ Y aQX]VjQcm \Y `_]VhV^^lZ _`V6
aQc_a ^Q c_Z WV bca_[V5 TUV ]Vc[Q5 Y\Y ^Q _cUV\m^_Z7

>QYR_\VV `_`d\paV^ SQaYQ^c5 `aY [_c_a_] ]Vc[Q ^V bUSYTQVcbp5 c_ Vbcm
`YiVcbp S c_Z WV T_aYX_^cQ\m^_Z `_XYgYY5 S [_c_a_Z aQX]VjV^l ^QhQ\_ Y
[_^Vg _RkV]\ojVZ d`aQS\pojVZ bcad[cdal5 Q `_]VhV^^lZ _`VaQc_a b^_bYc6
bp ^Q b\VUdojdo bca_[d5 ^Q`aY]VaC
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5>4D

=Vc[Q XUVbm _[QXQ\Qbm S [aQZ^VZ \VS_Z `_XYgYY Yb[\ohYcV\m^_ `_c_]d5 hc_
Y]V^^_ cQ] aQX]VjQVcbp _RkV]\ojQp bcad[cdaQ 1S UQ^^_] b\dhQV nc_ `_U6
`a_TaQ]]Q27 =Vc[Q ]_WVc SbcaVcYcmbp Y ^V ^Q SVaf^V] da_S^V5 ^Q`aY]VaC
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GB9D5<>127? ?>77722
5>4

5>4

@aYSVUݷ^^lZ SQaYQ^c ^QYR_\VV `_`d\paV^5 ^_ nc_ ^V VUY^bcSV^^lZ U_`dbcY6
]lZ SQaYQ^c7 5_S_\m^_ hQbc_ _`VaQc_a5 `_]VhV^^lZ ]Vc[_Z5 `Yidc S c_Z WV
bca_[V5 hc_ Y ]Vc[d5 `aY]Va^_ cQ[C

K 777 M
AE9DC 49C@?C51A2D

49C@?C51@2
5>4D

Nc_c SQaYQ^c ^V`\_f_ b]_caYcbp5 Vb\Y ]Vc[Q ‑ S]VbcV b US_Vc_hYV] Y `a_6
RV\_] `_b\V ^VT_ ‑ XQ^Y]QVc `_ T_aYX_^cQ\Y ]V^miV ]VbcQ5 hV] SlRaQ^^lZ
aQX]Va _cbcd`Q5 hc_ `_XS_\pVc SlUVaWQcm T_aYX_^cQ\m^_V SlaQS^YSQ^YV U\p
_`VaQc_a_SC

K 777 M
AC 49C@?C5112D

49C@?C5122
5>4D

@_b[_\m[d Y]p ]Vc[Y YX _U^_Z Rd[Sl bQ]_ `_ bVRV SlT\pUYc ^V b\Yi[_] `aY6
pc^_5 _Rlh^_ cQ[_Z bcY\m `aY]V^poc S b_hVcQ^YY b _cbcd`Q]Y S cQRd\pgYo
1]Q[bY]Q\m^Qp U\Y^Q Y]V^Y ]Vc[Y `aY nc_] b_bcQS\pVc ? bY]S_\_S27

>V[_c_alV `a_TaQ]]Ybcl `aVU`_hYcQoc aQbb]QcaYSQcm ]Vc[d `a_bc_ [Q[
hQbcm `_]VhV^^_T_ _`VaQc_aQ5 ^V SlUV\pp Vݷ [Q[ _b_Rdo bdj^_bcmD _`VaQc_a
bUSYTQoc [Q[ _Rlh^_5 ^_ ^Q nc_c aQX dWV S]VbcV b ]Vc[_Z7 ;_^g_S[Q SliV6
`aYSVUݷ^^lf `_U`a_TaQ]] S cQ[_] bcY\V RdUVc SlT\pUVcm cQ[C

K 777 M
AE9DC 49C@?C51A2D
49C@?C51@2

5>4D

9^_TUQ ]Vc[d bUSYTQoc5 ^_ `_]VhV^^lZ _`VaQc_a b^_bpc ^Q b\VUdojdo bca_6
[d5 `aY]Va^_ cQ[C

K 777 M
AE9DC
49C@?C51A2D
49C@?C51@2

5>4D

?b^_S^_Z ^VU_bcQc_[ cQ[Yf aViV^YZ ‑ ]Vc[Q b\YSQVcbp b _[adWQojY]
5ݷ[VZXQWV`ݷ `VaVbcQݷc Rlcm XQ]Vc^Q S [QhVbcSV _b_R_Z c_h[Y S bcad[cdaV
[_UQD S_Xm]ݷ] ^Q bVRp b]V\_bcm aV[_]V^U_SQcm S_XUVaWQcmbp _c cQ[_T_ bcY\p5
^_5 cV] ^V ]V^VV5 b_faQ^Y] aViV^YV XQ hYcQcV\V]7
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;7:;7@7 =Q[bY]Q\m^Qp iYaY^Q cV[bcQ `a_TaQ]]l

]8?E C81<D >?D 3B?CC A9 3?<E=>C 9> D8I fi<5>:

1]85 C13B54 A9 3?<E=> BE<52

CaQUYgY_^^Qp S `a_TaQ]]Ya_SQ^YY iYaY^Q cV[bcQ b_bcQS\pVc A9 bY]S_6
\_S7 @a_Ybf_WUV^YV hYb\Q A9 S_bf_UYc [_ SaV]V^Q] `Vae_[QacD `Vae_[Qacl
^QYR_\VV `_`d\pa^_T_ e_a]QcQ5 `aVU\_WV^^_T_ eYa]_Z RKV5 b_UVaWQ\Y A9
[_\_^_[ U\p `a_RYSQ^Yp _cSVabcYZ5 `aYhݷ] `aY Yb`_\mX_SQ^YY ncYf [Qac
U\p `aVUbcQS\V^Yp cV[bc_S_Z Y^e_a]QgYY [QWUQp [_\_^[Q XQUQSQ\Q _UY^
bY]S_\7 ?U^Q `Vae_[QacQ5 cQ[Y] _RaQX_]5 b_UVaWQ\Q bca_[d cV[bcQ U_ A9
bY]S_\_S U\Y^_Z5 Y Y]V^^_ YX cQ[Yf bca_[ b_bc_p\Y cV[bcl [_]`mocVa^lf
`a_TaQ]] cVf SaV]7^ݷ 5\Y^Q bca_[Y cV[bcQ5 aQS^Qp A9 bY]S_\Q]5 Vjݷ S ^QhQ\V
:BB96f T_U_S _bcQSQ\Qbm _U^Y] YX bcQ^UQac_S U\p ]QcaYh^lf `aY^cVa_S7 @aY
`_pS\V^YY S ^QhQ\V :B@96f Q\eQSYc^_6gYea_Slf cVa]Y^Q\_S Yf iYaY^Q b_6
bcQSY\Q A9 X^Q[_]Vbc5 hc_Rl _RVb`VhYcm b_S]VbcY]_bcm USdf `aY^gY`YQ\m^_
aQX\Yh^lf b`_b_R_S SS_UQ [_]`mocVa^lf `a_TaQ]]7 5_ bYf `_a [_]`mocVal
`_b\V S[\ohV^Yp `YcQ^Yp ^QhY^Qoc aQR_cd S cV[bc_S_] aVWY]V5 Y \Yim `_6
b\V XQTadX[Y _`VaQgY_^^_Z bYbcV]l `VaV[\ohQocbp S TaQeYhVb[YZ aVWY]D
iYaY^Q n[aQ^Q S cV[bc_S_] aVWY]V S R_\miY^bcSV b\dhQVS b_bcQS\pVc Sbݷ cV
WV A9 X^Q[_]Vbc7 >Q[_^Vg5 Y S f_a_i_ X^Q[_]lf ^Q] n]d\pc_aQf cVa]Y^Q\Q
iYaY^Q bca_[Y `_ d]_\hQ^Yo b_bcQS\pVc A9 bY]S_\_S5 f_cp nc_ _Rlh^_ \VT[_
Yb`aQSYcm5 `a_bc_ YX]V^YS aQX]Val _[^Q7

HYb\_ A9 S_X^Y[\_ ^V b\dhQZ^_7 6b\Y _TaQ^YhV^YV ^Q U\Y^d bca_[ bUV\Qcm
bdjVbcSV^^_ ]V^miY]5 `YbQcm `a_TaQ]]l bcQ^Vc ^VdU_R^_5 S _b_RV^^_bcY [_6
TUQ aVhm YUݷc _ bcad[cdaYa_SQ^^lf pXl[Qf5 S [_c_alf ^V_Rf_UY]_ Yb`_\mX_6
SQ^YV bcad[cda^lf _cbcd`_SD cQ[5 S iYaY^d =9 bY]S_\_S ^V d\_WQcbp UQWV
bQ]lV `a_bcV^m[YV `a_TaQ]]l7 B UadT_Z bc_a_^l5 `a_TaQ]]l b bdjVbcSV^6
^_ R_\VV U\Y^^l]Y bca_[Q]Y cpWV\_ hYcQcm5 UQWV Vb\Y b__cSVcbcSdojYV
bca_[Y `_]VjQocbp ^Q n[aQ^V Y\Y \YbcV Rd]QTY7 @aYhY^Q XUVbm bdTdR_ na6
T_^_]YhVb[Qp Y bSpXQ^Q b ^V_Rf_UY]_bcmo `VaVS_UYcm SXT\pU S\VS_6S`aQS_7
HYcQcV\m ]_WVc \VT[_ dRVUYcmbp bQ]5 hc_ S \oR_Z cY`_TaQeb[Y YXT_c_S6
\V^^_Z [^YTV iYaY^Q `_\_bl ^QR_aQ ^V `aVSliQVc @> bY]S_\_SD
aV[_]V^U_SQ^^Qp U\Y^Q [^YW^_Z bca_[Y b_bcQS\pVc >9‑?> bY]S_\_S5 bca_[Y
U_ @> bY]S_\_S bhYcQocbp U_`dbcY]l]Y5 ^_ dWV ^V R_\miVD nc_c QTYhV6[ݷ
b[YZݷ \Y]Yc Rl\ YXSVbcV^ [^YT_YXUQcV\p] XQU_\T_ U_ [_]`mocVa^_Z nal7
USVa^dSiYVbp_@ݷ `_U ad[d>;ݷ A96[_\_^_h^lV `Vae_[Qacl f_a_i_ `_U_i\Y
U\p `aVUbcQS\V^Yp bca_[ cV[bcQC `VaSlV hVclaV [_\_^[Y _Rlh^_ _cS_UY\Ybm

>:5Q ^V SlZUVim cl XQ A9 bc_\Rg_S S eQZ\V cS_ݷ] 88 BSpjV^^_V `aQSY\_ S_bm]YUVbpc_T_
bc_\RgQ 1Q^T\72

>;AQX\Yh^lV `Vae_[Qacl5 ^V c_\m[_ A96[_\_^_h^lV5 [_]`Q^Yp RKV Sl`db[Q\Q Vjݷ S
caYUgQclV T_Ul aaS7 ‑ ]^_T_ aQ^miV `_pS\V^Yp `VaSlf N3=D _^Y `aVU^QX^QhQ\Ybm U\p
b_acYadojYf QSc_]Qc_S ‑ cQRd\pc_a_S5 [_c_alV Yb`_\mX_SQ\Ybm5 S hQbc^_bcY5 U\p _RaQ6
R_c[Y bcQcYbcYhVb[_Z Y^e_a]QgYY7 3`a_hV]5 Vjݷ S aRa S7 Q^Q\_TY `Vae_[Qac `aY]V^p\Ybm
U\p d`aQS\V^Yp c[Qg[Y]Y bcQ^[Q]Y7



==; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

`_U ^_]Va bca_[Y5 `pcQp b_UVaWQ\Q `a_RV\5 _cUV\pojYZ ^_]Va _c b_UVaWQ6
^Yp5 Y ^Q b_RbcSV^^_ bca_[d _bcQSQ\_bm [Q[ aQX @> `_XYgYZ7

@aY b_SaV]V^^_] aQX]VaV UYb`\VVS5 Yf TaQeYhVb[_] aQXaViV^YY Y S_X6
]_W^_bcY bYUVcm [ ^Y] R\YX[_ RVX SaVUQ U\p XU_a_Smp ]^_TYV `a_TaQ]]Ybcl
^V SYUpc ^YhVT_ `\_f_T_ S aVUQ[cYa_SQ^YY cV[bcQ `aY iYaY^V _[^Q5 bdjV6
bcSV^^_ `aVSliQojVZ A9 X^Q[_]Vbc7 B c_h[Y XaV^Yp naT_^_]Y[Y cQ[_V aV6
iV^YV ^V S`_\^V dUQh^_D gV\Vb__RaQX^_ \YR_ bUV\Qcm iaYec [ad`^VV5 hc_Rl
T\QXQ ]V^miV dbcQSQ\Y5 \YR_ Yb`_\mX_SQcm iYaY^d n[aQ^Q U\p aQX]VjV^Yp
^Vb[_\m[Yf _[_^ b S_X]_W^_bcmo _U^_SaV]V^^_T_ aVUQ[cYa_SQ^Yp aQX^lf
eQZ\_S ‑ nc_ bUV\QVc R_\VV dU_R^_Z ^QSYTQgYo S SQiV] [_UV5 SVUm [_U b\_W6
^lf `a_TaQ]] _Rlh^_ b_bc_Yc YX ]^_WVbcSQ eQZ\_S5 Y S^_bYcm YX]V^V^Yp
hQbc_ `aYf_UYcbp _U^_SaV]V^^_ S ^Vb[_\m[_ YX ^Yf7 ?[_^^lV cV[bc_SlV aV6
UQ[c_al5 _aYV^cYa_SQ^^lV ^Q `a_TaQ]]Ya_SQ^YV5 cQ[YV [Q[ 751>I5 7549D5
;1D5 Y c7 `75 icQc^_ `_[QXlSQoc ^Q n[aQ^V \Y^Yo `aQS_Z TaQ^Ygl ‑ [Q[ aQX
^Q da_S^V A96T_ X^Q[_]VbcQ7

>V]Q\_V hYb\_ `a_TaQ]]Ybc_S `aVU`_hYcQVc ^V aQb`QfYSQcm _[^_ cV[bc_6
S_T_ aVUQ[c_aQ iYaV5 hV] ^Q A9 X^Q[_]VbcD R_\VV c_T_5 ]^_TYV `a_TaQ]]Ybcl
`_\mXdocbp aVUQ[c_aQ]Y cV[bc_S5 aQR_cQojY]Y S n]d\pc_aV cVa]Y^Q\Q5 cQ6
[Y]Y5 [Q[ F9= Y\Y 5=13CD _RQ aVUQ[c_aQ Y]Voc TaQeYhVb[YV SVabYY5 ^_ ^V
SbV] `a_TaQ]]YbcQ] ncY SVabYY ^aQSpcbp7 5_S_\m^_ hQbc_ S `a_gVbbV n[b6
`\dQcQgYY `a_TaQ]]l S_X^Y[QVc `_caVR^_bcm `a_b]QcaYSQcm Y UQWV aVUQ[6
cYa_SQcm Ybf_U^lV cV[bcl ^Q dUQ\ݷ^^_Z ]QiY^V5 `aY nc_] [QhVbcS_ bSpXY
1\YR_ `_\YcY[Q RVX_`Qb^_bcY2 ]_WVc ^V `_XS_\pcm Yb`_\mX_SQ^YV TaQeY[Y5
Y c_TUQ _[^_ Q\eQSYc^_6gYea_S_T_ cVa]Y^Q\Q bcQ^_SYcbp VUY^bcSV^^l] U_6
bcd`^l] Y^bcad]V^c_]7 9XSVbc^l `a_TaQ]]^lV baVUbcSQ5 `aVU^QX^QhV^^lV
U\p aQR_cl b Ybf_U^l]Y cV[bcQ]Y `a_TaQ]] 1^Q`aY]Va5 SlpS\pojYV aQX6
\YhYp ]VWUd USd]p SVabYp]Y _U^_T_ Y c_T_ WV Ybf_U^_T_ cV[bcQ25 [_c_alV
aVQ\YX_SQ^l S `aVU`_\_WV^YY5 hc_ bca_[Y Ybf_U^_T_ cV[bcQ ^V `aVSliQoc
A9 bY]S_\_S S U\Y^d7

HQbc_ \YbcY^T `a_TaQ]]l RlSQVc ^dW^_ ^Q`VhQcQcm ^Q Rd]QTV7 >Q\YhYV
U\Y^^lf bca_[ S cQ[_Z bYcdQgYY `_bcQSYc SQb `VaVU ^V`aYpc^l] SlR_a_]7
=_W^_ XQbcQSYcm U\Y^^lV bca_[Y d]VjQcmbp ^Q Rd]QTV S _U^d bca_h[d ‑
\YR_ d]V^miYS aQX]Va iaYecQ5 \YR_ Yb`_\mXdp R_\VV iYa_[YZ \Ybc Rd]QTY
Y\Y ݷVZXQW^do`ݷ _aYV^cQgYo ‑ ^_ `aY nc_] R�_\miQp hQbcm `\_jQUY \YbcQ
Rd]QTY _bcQ^Vcbp `dbc_Z5 Q hYcQcm cQ[_Z \YbcY^T RdUVc cadU^VVD Vb\Y bca_[Y
_RaVXQcm5 `_`a_bcd _cRa_bYS ^Vb[_\m[_ `aQSlf `_XYgYZ5 Vbcm aYb[ d`dbcYcm
hc_6c_ SQW^_VD ^Q[_^Vg5 Vb\Y XQbcQSYcm bca_[Y QSc_]QcYhVb[Y `VaV^_bYcmbp5
hYcQV]_bcm `_\dhV^^_T_ Rd]QW^_T_ \YbcY^TQ RdUVc fdWV5 ^VWV\Y hYcQV]_bcm
Ybf_U^_T_ cV[bcQ b n[aQ^Q5 hc_ dWV b_SbV] ^Y[dUQ ^V T_UYcbp7

3lS_U YX SbVT_ SliVb[QXQ^^_T_ ^Q`aQiYSQVcbp U_S_\m^_ _hVSYU^lZC [Q6
[Y] Rl cV[bc_Sl] aVUQ[c_a_] Sl ^Y `_\mX_SQ\Ybm5 ^V b\VUdVc U_`db[Qcm `_6
pS\V^Yp S `a_TaQ]]V bca_[5 U\Y^Q [_c_alf `aVS_bf_UYc A9 bY]S_\_S7 3 UVZ6
bcSYcV\m^_bcY WV\QcV\m^_ SbVTUQ d[\QUlSQcmbp S @> bY]S_\_SD nc_ `_XS_\Yc
[_]e_ac^_ aQR_cQcm b SQiY] cV[bc_]5 ^Q`aY]Va5 `a_TaQ]]Ybcd5 Yb`_\mXd6



;7:;7 6jݷ _R _e_a]\V^YY `a_TaQ]] ==<

ojV]d aVUQ[c_a F9= b S[\ohݷ^^_Z ^d]VaQgYVZ bca_[D YX cQ[_T_ Ybf_U^_T_
[_UQ ]_W^_ RdUVc be_a]Ya_SQcm [aQbYSlZ Y \VT[_ hYcQV]lZ \YbcY^T b `a_6
^d]Va_SQ^^l]Y bca_[Q]Y7

>V[_c_alV ad[_S_UbcSQ `_ bcY\o _e_a]\V^Yp [_UQ U_`db[Qoc Sݷ Yb[\ohYcV\m^lf
b\dhQpfݷ `aVSliQcm `aVUV\ U\Y^l bca_[Y7 >Q`aY]Va5 bcY\m _e_a]\V^Yp5 dbcQ^_S6
\V^^lZ U\p pUaQ ?B U9>EH5 [QcVT_aYhVb[Y XQ`aVjQVc aQX^_bYcm ^Q ^Vb[_\m[_ bca_[
cV[bc_SlV b__RjV^Yp5 Y U\p nc_T_ b\dhQp T_S_aYcbp5 hc_ \dhiV RdUVc5 Vb\Y bca_[Q Yb6
f_U^_T_ cV[bcQ ݷSl\VXVcݷ XQ dbcQ^_S\V^^do TaQ^Ygd7 @aYhY^Q cQ[_T_ XQ`aVcQ S`_\^V
_hVSYU^Q7 PUa_ U9>EH ‑ `a_TaQ]]Q [aQZ^V _RiYa^Qp5 Y _aYV^cYa_SQcmbp S Vݷ Ybf_U6
^lf cV[bcQf U_S_\m^_ cadU^_7 HQbc_ S `a_gVbbV n[b`\dQcQgYY S_X^Y[QVc `_caVR^_bcm
dX^Qcm5 [Q[_Z Y]V^^_ eaQT]V^c Ybf_U^_T_ cV[bcQ bcQ\ `aYhY^_Z `_pS\V^Yp c_T_ Y\Y
Y^_T_ b__RjV^Yp S bYbcV]^_] Wda^Q\V5 Y `a_jV SbVT_ ^QZcY b__cSVcbcSdojVV ]Vbc_
`a_bcl] cV[bc_Sl] `_Yb[_]5 [_c_alZ5 aQXd]VVcbp5 ^V baQR_cQVc5 Vb\Y b__RjV^YV5 [_6
c_a_V ]l `lcQV]bp ^QZcY5 aQX^VbV^_ ^Q ^Vb[_\m[_ cV[bc_Slf [_^bcQ^c5 ^Qf_UpjYfbp S
aQX^lf bca_[Qf Ybf_U^Y[Q7

CV] ^V ]V^VV5 `aVSliV^YV U_`dbcY]_Z U\Y^l bca_[ _bcQݷcbp ^VWV\QcV\m^l]7 3 c_]
WV ad[_S_UbcSV `_ _e_a]\V^Yo [_UQ U\p pUaQ U9>EH ^Q nc_c bhݷc Y]Vocbp U_`_\^Y6
cV\m^lV _TaQ^YhV^Yp ‑ cQ[5 XQ `aQS_Z TaQ^YgVZ n[aQ^Q ^V U_\W^_ Rlcm _YhVT^ݷ bdjV6
bcSV^^_T_5ݷ hc_Rl hV\_SV[5 RVT\_ `a_b]QcaYSQojYZ `a_TaQ]]d Y ^V SYUpjYZ cV[bcQ
b`aQSQ _c TaQ^Ygl5 ^V `a_`dbcY\ [Q[_V6c_ SQW^_V Vݷ bS_ZbcS_7 Hc_Rl _`aVUV\Ycm5 ^Q6
b[_\m[_ U_`dbcY] SQi b\dhQZ5 ]_WVc `_caVR_SQcmbp bVamݷX^lZ _`lc7 @_nc_]d ^QY\dh6
iY] SQaYQ^c_] RdUVc Sbݷ WV bhYcQcm caVR_SQ^YV b_R\oUV^Yp A96bY]S_\m^_Z TaQ^Ygl
Wݷbc[Y]5 c_ Vbcm ^V U_`db[QojY] Yb[\ohV^YZD [Q[ `_[QXlSQVc `aQ[cY[Q5 b ncY] SbVTUQ
]_W^_ b`aQSYcmbp5 dUQh^_ aQXRYS SlaQWV^YV5 b_[aQcYS cV[bc_S_V b__RjV^YV5 d]V^miYS
da_SV^m S\_WV^^_bcY `dcݷ] Sl^VbV^Yp hQbcVZ Q\T_aYc]Q S_ Sb`_]_TQcV\m^lV `_U`a_6
TaQ]]l7

;a_]V bcQ^UQac^_Z iYaY^l n[aQ^Q5 b\VUdVc _RaQcYcm S^Y]Q^YV cQ[WV
Y ^Q VT_ Slb_cd7 ;Q[ dWV T_S_aY\_bm SliV5 `_U`a_TaQ]]l b\VUdVc `_ S_X6
]_W^_bcY UV\Qcm ^VR_\miY]Y5 hc_Rl _^Y `_]VjQ\Ybm ^Q n[aQ^ `_ Slb_cVD
_bcQݷcbp S_`a_b5 [Q[_Z b\VUdVc `aVU`_\QTQcm ncd Slb_cdݷ n[aQ^Q7ݷ CaQUYgY6
_^^lZ _cSVc ^Q nc_c S_`a_b ‑ ;> bca_[5 f_cp Y]Vocbp Y SQaYQgYY 1^Q`aY]Va5
;= bca_[Y27 @aVU`_\QTQcm5 hc_ n[aQ^ RdUVc R_\miV5 ^V b\VUdVcD S`a_hV]5 [Q[
dWV T_S_aY\_bm5 U\Y^Q `_U`a_TaQ]]l S ^V[_c_alf b\dhQpf Y]VVc `aQS_ b\VT6
[Q `aVSliQcm Slb_cd n[aQ^Q5 ^_ ^V ^Q]^_T_7

;7:;7A7 ;Q[ aQXRYcm U\Y^^do bca_[d

;_\m b[_a_ ]l aViY\Y ^V Slf_UYcm XQ A9 [_\_^_[5 \_TYh^_ S_X^Y[QVc
S_`a_bC hc_ WV UV\Qcm5 Vb\Y _hVaVU^Qp bca_[Q `a_TaQ]]l ^Y[Q[ ^V f_hVc
S nc_c \Y]Yc d[\QUlSQcmbp7 >Qh^ݷ] b _RbdWUV^Yp b\dhQp5 [_TUQ b\Yi[_]
U\Y^^l] _[QXQ\bp XQT_\_S_[ _`VaQc_aQ 1965 G89<5 Y\Y 31C527

@aVWUV SbVT_ b\VUdVc `_Ud]Qcm5 ^V\mXp \Y `_Ub_[aQcYcm db\_S^_V SlaQ6
WV^YV7 3_ ]^_TYf b\dhQpf U\Y^^lV SlaQWV^Yp S XQT_\_S[Qf bcad[cda^lf
_`VaQc_a_S S_X^Y[Qoc S bY\d ^VU_bcQc[Q _`lcQ `a_TaQ]]YbcQD cQ[5 QSc_a
hQbc_ SYUV\ S bcdUV^hVb[Yf `a_TaQ]]Qf `a_SVa[d `aY^QU\VW^_bcY bY]S_\Q
[ c_]d Y\Y Y^_]d ]^_WVbcSd 1^Q`aY]Va5 ]^_WVbcSd X^Q[_S `aV`Y^Q^Yp2 hV6
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aVX `_b\VU_SQcV\m^_bcm pS^_ `a_`YbQ^^lf baQS^V^YZ b [QWUl] YX n\V]V^c_S
]^_WVbcSQ5 hc_6c_ Sa_UVC
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AQXd]VVcbp5 XUVbm ^Y[Q[_Z `a_R\V]l b ^VU_bcQc[_] ]VbcQ S bca_[V ^Q bQ]_]
UV\V ^Vc5 Vbcm \Yim `a_R\V]Q ^VU_bcQc_h^_bcY S__RaQWV^Yp7 @a_TaQ]]Ybc5
]Y^_SQSiYZ bcQUYo ^_SYh[Q5 S cQ[_Z bYcdQgYY _`YiVc ed^[gYo5 `a_SVap6
ojdo `aY^QU\VW^_bcm XQUQ^^_T_ bY]S_\Q `aVU_`aVUV\ݷ^^_]d ]^_WVbcSd5 Q
XQT_\_S_[ 96’Q RdUVc b_UVaWQcm SlX_S nc_Z ed^[gYYC

96 RCYE>3DE1D9?>112 D85>

2_\VV _`lc^lZ `a_TaQ]]Ybc S_b`_\mXdVcbp T_c_S_Z ed^[gYVZ YX bcQ^UQac6
^_Z RYR\Y_cV[Y5 Q Vjݷ R_\VV _`lc^lZ5 S_X]_W^_5 XQpSYc5 hc_ bcQ^UQac^Qp
ed^[gYp haVX]Va^_ b\_W^Q5 `_b[_\m[d XQSYbYc _c ^Qbca_V[ \_[Q\Y S _[ad6
WV^YY5 Y SVa^ݷcbp [ SQaYQ^cd b_ bS_VZ b_RbcSV^^_Z ed^[gYVZ7 CQ[ Y\Y Y^QhV5
^Y[Q[_Z `a_R\V]l b U\Y^_Z XQT_\_S[Q cdc ^Vc7

; b_WQ\V^Yo5 ^V SbVTUQ `a_R\V]l aViQocbp cQ[ `a_bc_7 =^_T_bca_h^lV
XQT_\_S[Y5 [Q[ Rl ]l ^Y `lcQ\Ybm Yf `_R_a_cm5 Sbݷ aQS^_ Y^_TUQ S `a_TaQ]6
]V S_X^Y[Qoc7 ?U^_X^Qh^_T_ _cSVcQ5 [Q[ b ^Y]Y `_bcd`Ycm5 [ b_WQ\V^Yo5 ^VcD
]l aQbb]_caY] _UY^ YX S_X]_W^lf SQaYQ^c_S5 [_c_alZ ^Q] `aVUbcQS\pVcbp
^QYR_\VV `aQ[cYh^l] Y _cSVhQojY] `_bcQS\V^^_Z XQUQhV hYcQV]_bcY `a_6
TaQ]]l7

9cQ[5 Vb\Y XQT_\_S_[ b\_W^_T_ _`VaQc_aQ `aYf_UYcbp aQX^VbcY
^Q ^Vb[_\m[_ bca_[5 c_C
∙ aQXRVZcV SlaQWV^YV S XQT_\_S[V ^Q ^Vb[_\m[_ bca_[D `aVU`_6

hcYcV\m^_ aQXalSQcm bca_[d `_ VaQgYY`_ݷ SVaf^VT_ da_S^p5ݷ
nc_ _Rlh^_ \_TYhVb[Qp bSpX[Q ݷYݷ \YR_ DݷY\Yݷ
∙ [QWUdo `_b\VUdojdo bca_[d XQT_\_S[Q bUSY^mcV _c^_bYcV\m6

^_ `VaS_Z bca_[Y XQT_\_S[Q ^Q _Rlh^lZ aQX]Va _cbcd`QD
∙ S^V XQSYbY]_bcY _c [_\YhVbcSQ `a_bclf _`VaQc_a_S S cV\V5 _Rp6

XQcV\m^_ S_Xm]YcV cV\_ SQiVT_ _`VaQc_aQ S _`VaQc_a^lV b[_R6
[Y5 c_ Vbcm bUV\QZcV VT_ b_bcQS^l] _`VaQc_a_]D
∙ S^V XQSYbY]_bcY _c Yb`_\mXdV]_T_ bcY\p5 b^VbYcV _c[alSQo6

jdo _`VaQc_a^do b[_R[d ^Q b\VUdojdo bca_[d5 hc_Rl _^Q
`_b\dWY\Q XaYcV\m^l] aQXUV\YcV\V] ]VWUd bca_[Q]Y XQT_6
\_S[Q Y bca_[Q]Y cV\Q SQiVT_ _`VaQc_aQ7

3bݷ S]VbcV RdUVc SlT\pUVcm `aY]Va^_ cQ[C
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CQ[_Z SQaYQ^c ^_a]Q\m^_ baQR_cQVc5 Vb\Y Sl ^V bUSYTQVcV b_bcQS^_Z _`VaQc_a
_c^_bYcV\m^_ XQT_\_S[QD Vb\Y WV Sl `aVU`_h\Y Y]V^^_ nc_c 2ݷcaVcYZݷ1 bcY\m
_e_a]\V^Yp5 ]_W^_ `_b_SVc_SQcm b^VbcY ^Q b\VUdojdo bca_[d b\_S_ D85>5
4? Y\Y ?65 `aY]Va^_ cQ[C
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A_\m XaYcV\m^_T_ aQXUV\YcV\p XUVbm YTaQVc XQSVaiQojVV b\_S_ YX XQT_\_S[Q7
6b\Y Sl Yb`_\mXdVcV bcY\m5 `aY [_c_a_] _c[alSQojQp _`VaQc_a^Qp b[_R6

[Q _bcQS\pVcbp ^Q _U^_Z bca_[V b XQT_\_S[_]5 Sl ]_WVcV S_b`_\mX_SQcmbp
Vjݷ _U^Y] SQaYQ^c_] e_a]QcYa_SQ^YpC [Q[ S `aVUlUdjV] `aY]VaV5 b^VbY6
cV `_b\VU^oo \V[bV]d XQT_\_S[Q ^Q _cUV\m^do bca_[d5 Y ^Q nc_Z WV bca_[V
_bcQSmcV _c[alSQojdo _`VaQc_a^do b[_R[dC
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CQ[_Z bcY\m ^aQSYcbp ^V SbV]5 ^_ Sl Y ^V _RpXQ^l V]d b\VU_SQcmD UQWV Vb\Y
SVXUV Sl _bcQS\pVcV _`VaQc_a^do b[_R[d ^Q bca_[V XQT_\_S[Q5 U\p ]^_T_6
bca_h^_T_ XQT_\_S[Q Sl S`_\^V ]_WVcV bUV\Qcm Yb[\ohV^YV Y _e_a]\pcm VT_
cQ[5 [Q[ `_[QXQ^_ S `VaS_] `aY]VaV nc_T_ `QaQTaQeQ7

AQbb]_caY] UadTYV bYcdQgYY5 [_TUQ bca_[Q ]_WVc ^V `_]VbcYcmbp S _cSV6
Uݷ^^_V T_aYX_^cQ\m^_V `a_bcaQ^bcS_7 F_cV\_bm Rl baQXd XQ]VcYcm5 hc_ \dh6
iYZ b`_b_R b`aQSYcmbp b cQ[Y]Y bYcdQgYp]Y ‑ nc_ ^V U_`db[Qcm Yf7 HQbc_
ad[_S_UbcSQ `_ bcY\o _e_a]\V^Yp [_UQ `Yidcbp S `aVU`_\_WV^YY5 hc_ `a_6
TaQ]]Ybc SbVTUQ ]_WVc YXRVWQcm ^VWV\QcV\m^_Z bYcdQgYY5 Y cQ] `_`a_bcd
^V T_S_aYcbp _ c_]5 hc�_ WV ^dW^_ UV\Qcm5 Vb\Y bYcdQgYp Sb6ݷcQ[Y b\_WY\QbmD
cQ[_V d]_\hQ^YV `aYS_UYc [ c_]d5 hc_ `a_TaQ]]Ybcl ^QhY^Qoc Slf_UYcm YX
`_\_WV^Yp [Q[ `_`Q\_5 `aYhݷ] hQbc_ UQWV aQX^l]Y b`_b_RQ]Y S aQ][Qf _U6
^_Z `a_TaQ]]l7 3_ YXRVWQ^YV nc_T_ ]l `aYSVUݷ] ^Vb[_\m[_ `aY]Va_S c_T_5
[Q[ ]_W^_ UVZbcS_SQcm5 Vb\Y U\Y^^Qp bca_[Q ^Y[Q[ ^V f_hVc bcQ^_SYcmbp
[_a_hV7

5_`dbcY]5 b\Yi[_] U\Y^^_V SlaQWV^YV SbcaVcY\_bm S `aQS_Z hQbcY `aY6
bSQYSQ^Yp7 @VaS_V5 hc_ ]l `_b_SVcdV] ‑ nc_ `_`lcQcmbp aQXRYcm bca_[d
`_ X^Q[d `aYbSQYSQ^Yp7 6b\Y b\VSQ _c `aYbSQYSQ^Yp bc_Yc hc_6c_ U_bcQ6
c_h^_ U\Y^^_V5 cQ[_Z SQaYQ^c S`_\^V ]_WVc `_]_hm5 ^Q`aY]VaC
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?RaQcYcV S^Y]Q^YV5 hc_ SlaQWV^YV5 bc_pjVV b`aQSQ _c `aYbSQYSQ^Yp5 ]l
^V `a_bc_ b^Vb\Y ^Q b\VUdojdo bca_[d5 ^_ Y bUSY^d\Y S`aQS_ ^Q aQX]Va
_cbcd`Q7 6b\Y `_b\V nc_T_ SlaQWV^YV `_6`aVW^V]d ^V `_]VjQVcbp ^Q n[aQ^5
]_W^_ ^QhQcm aQXRYSQcm Y VT_5 Y UV\Qcm nc_ \dhiV SbVT_ `_ X^Q[Q] _`VaQgYZ
^QY]V^miVT_ `aY_aYcVcQ5 ^Q`aY]VaC
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=_WVc `_\dhYcmbp cQ[5 hc_ UQWV `_b\V nc_T_ n[aQ^ _bcQ^Vcbp b\Yi[_] dX6
[Y] U\p SQiVT_ SlaQWV^Yp7 C_TUQ ]_W^_ `_`lcQcmbp ^QhQcm aQXRYSQcm
^Q ^Vb[_\m[_ bca_[ `_USlaQWV^Yp5 Sf_UpjYV S SQiV SlaQWV^YVD Yf hQbcY
^dW^_5 S bS_o _hVaVUm5 bUSY^dcm Vjݷ ^Q _UY^ _cbcd`5 hc_Rl SlaQWV^YV
R_\VV6]V^VV \VT[_ hYcQ\_bm5 ^Qb[_\m[_ S__RjV S_X]_W^_ U\p cQ[_T_ ]_^bcad6
_X^_T_ SlaQWV^Yp T_S_aYcm _ T[_bcYݷ\ `a_hcV^YpC
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6b\Y SlaQWV^YV b_bc_Yc YX R_\mi_T_ [_\YhVbcSQ `_USlaQWV^YZ SVaf^VT_
da_S^p 1^Q`aY]Va5 b\QTQV]lf25 [_c_alV bQ]Y `_ bVRV ^V _hV^m U\Y^^l5 S`_\^V
U_`dbcY]_ _bcQS\pcm ^Vb[_\m[_ cQ[Yf `_USlaQWV^YZ S _U^_Z bca_[VC

VIJBB1Id61H2f7]85YDBg7VIO95<4 CF
1 4 2 4 3 4 4 4 5 4 6 4 7 4 8 4 9 4 : 4 ; 4 < 4 = 4
> 4 ? 4 @ 4 A 4 B 4 C 4 D 4 E 4 F 4 G 4 H 4 I 4 JD

;_^Vh^_5 Vb\Y S aVQ\m^_bcY SQ] `aYi\_bm S_c cQ[ b\_WYcm ;? `VaV]V^^lf5 c_
nc_ `_S_U XQUd]Qcmbp5 `_hV]d Sl ^V Yb`_\mXdVcV ]QbbYSD XUVbm ]l `aYS_UY]
bd]]d `a_bclf `VaV]V^^lf Yb[\ohYcV\m^_ U\p Y\\obcaQgYY5 S aVQ\m^_Z
WYX^Y S]Vbc_ `VaV]V^^lf d SQb RdUVc hc_6c_ R_\VV b\_W^_V7

?cUV\m^_T_ _RbdWUV^Yp XQb\dWYSQVc bYcdQgYp5 [_TUQ b\VSQ _c `aYbSQYSQ6
^Yp bc_Yc `a_bc_V Y]p `VaV]V^^_Z Y\Y UQWV SlaQWV^YV5 ^_ [_a_c[_V5 cQ[ hc_
aQXRYS[Q bca_[Y `_ X^Q[d `aYbSQYSQ^Yp ^V UQݷc ^Y[Q[_T_ 1Y\Y `_hcY ^Y[Q[_6
T_2 SlYTaliQ7 6bcVbcSV^^_5 SlaQWV^YV b`aQSQ _c `aYbSQYSQ^Yp `_6`aVW^V]d
\dhiV SbVT_ aQXRYSQcm `_ _`VaQgYp] ^YXiVT_ `aY_aYcVcQD S_`a_b \Yim S c_]5
b [Q[_Z `_XYgYY ^QhY^Qcm [QWUdo b\VUdojdo bca_[d7 ?cSVc_S ^Q nc_c S_6
`a_b a_S^_ USQC [QWUdo b\VUdojdo bca_[d ]_W^_ \YR_ bUSYTQcm ^Q _UY^
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_cbcd`5 [Q[ S `aY]VaQf SliV5 \YR_ aQX]VjQcm Vݷ ^QhQ\_ c_h^_ `_U ^QhQ\_]
SlaQWV^Yp S `VaS_Z bca_[V ^QiVT_ `aYbSQYSQ^Yp 1baQXd `_b\V X^Q[Q `aYbSQ6
YSQ^Yp27 BaQS^YcV5 S_c `aY]Va `VaS_T_ SQaYQ^cQC
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1 S_c cQ[ c_c WV [_U RdUVc SlT\pUVcm5 Vb\Y SlRaQcm Sc_a_Z SQaYQ^cC
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?RQ SQaYQ^cQ U_`dbcY]l5 ^_ Y]Voc bdjVbcSV^^lV ^VU_bcQc[Y7 @VaSlZ SQaY6
Q^c XQ]Vc^_ `a_YTalSQVc Sc_a_]d S pb^_bcY5 ^_ Sc_a_Z SQaYQ^c caVRdVc U\p
Sc_a_Z Y `_b\VUdojYf bca_[ ^VbcQ^UQac^_T_ aQX]VaQ _cbcd`Q5 [_c_alZ _[Q6
XlSQVcbp XQSYbpjY] _c U\Y^l SlaQWV^Yp b\VSQ _c `aYbSQYSQ^Yp7 ?c]VcY]5
hc_ nc_c 1Sc_a_Z2 SQaYQ^c b_SVaiV^^_ ^V T_UYcbp5 Vb\Y Sl Yb`_\mXdVcV S [Q6
hVbcSV _cbcd`Q cQRd\pgYo5 `_c_]d hc_ U_RYcmbp cQ[_T_ SlaQS^YSQ^Yp ]_W^_
c_\m[_ `a_RV\Q]Y5 Q b]ViYSQcm `a_RV\l Y cQRd\pgYY ^V b\VUdVc ^Y S [_V]
b\dhQV7

6b\Y ^VU_bcQc[Y _R_Yf SQaYQ^c_S [QWdcbp SQ] bdjVbcSV^^l]Y5 Sl ]_6
WVcV SXpcm bVRV XQ `aQSY\_ SbVTUQ `VaVS_UYcm bca_[d `_b\V X^Q[Q `aYbSQYSQ6
^Yp5 Vb\Y SVbm _`VaQc_a gV\Y[_] ^V `_]VbcY\bp ^Q _U^d bca_[d7 CQ[_Z SQaY6
Q^c 1aQbb]_caV^^lZ S ^QhQ\V `QaQTaQeQ2 bS_R_UV^ _c _R_Yf ^VU_bcQc[_S5 ^_
caVRdVc Yb`_\mX_SQ^Yp \Yi^VZ bca_[YD S`a_hV]5 XQ`Qb bca_[ S_ 3bV\V^^_Z
^V_TaQ^YhV^7 3lT\pUVcm nc_ RdUVc cQ[C
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B\VUdojYZ b\dhQZ5 caVRdojYZ aQbb]_caV^Yp ‑ nc_ b\Yi[_] U\Y^^lZ Sl6
X_S `_U`a_TaQ]]l7 6b\Y `aY _RaQjV^YY [ `a_gVUdaV Y\Y ed^[gYY d SQb
^V `_]VjQocbp S _U^d bca_[d `QaQ]Vcal5 c_ bca_[d5 VbcVbcSV^^_5 `aYUݷcbp
aQX_aSQcm5 Y _Rlh^_ nc_ UV\Qoc `_b\V _hVaVU^_Z XQ`pc_Z5 _cUV\pojVZ `QaQ6
]Vcal UadT _c UadTQ7 ;Q[ Y S b\dhQV b aQXRa_bQ^^l] `_ ^Vb[_\m[Y] bca_[Q]
SlaQWV^YV]5 S_X^Y[QVc S_`a_b5 b [Q[_Z `_XYgYY ^QhQcm Sc_ado Y `_b\VUdo6
jYV bca_[Y5 Y SQaYQ^c_S c_WV USQC bUSY^dcm Yf \YR_ ^Q aQX]Va _cbcd`Q5 \YR_
cQ[5 hc_Rl SbV `QaQ]Vcal _[QXQ\Ybm XQ`YbQ^l Sݷ bc_\RY[7ݷ @VaSlZ SQaYQ^c
SlT\pUYc `aY]Va^_ cQ[C
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3c_a_Z SQaYQ^c U\p `aYSVUݷ^^_T_ `aY]VaQ RdUVc SlT\pUVcm cQ[C
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?c]VcY]5 hc_ nc_ SQaYQ^c5 [Q[ Y Q^Q\_TYh^lZ SQaYQ^c e_a]QcYa_SQ^Yp Sl6
aQWV^YZ5 ^V T_UYcbp `aY Yb`_\mX_SQ^YY cQRd\pgYY S [QhVbcSV aQX]VaQ _c6
bcd`QC U_RYcmbp cQ[_T_ SlaQS^YSQ^Yp ]_W^_ c_\m[_ `a_RV\Q]Y5 Q b]ViYSQcm
`a_RV\l Y cQRd\pgYY ^V b\VUdVc7

6b\Y _RQ SQaYQ^cQ SQ] `_ cV] Y\Y Y^l] `aYhY^Q] ^V `_^aQSY\Ybm5 ]l ]_6
WV] `aVU\_WYcm Vjݷ _UY^ SQaYQ^c5 [_c_alZ Yb`_\mXdVcbp _hV^m aVU[_5 f_cp
Y SlT\pUYc S`_\^V \_TYh^l]C aQbb]QcaYSQcm Y]p `_U`a_TaQ]]l Y [adT\lV
b[_R[Y S [QhVbcSV _RkV]\ojVZ [_^bcad[gYY5 Q `QaQ]Vcal ‑ S [QhVbcSV S\_6
WV^^lf n\V]V^c_S7 3 nc_] b\dhQV ^Qi `aY]Va RdUVc SlT\pUVcm cQ[C

_5BIP??4YB?354EB51
2]89C 9C D85 69BCD @1B1=5D5B25
2J>?D85B @1B1=5D5B25 b5DJ>?D85BY1B1=5D5B5
V?B5 4 Y1B1=5D5BC 3 ]?L?=5

2D

HQbc_ RlSQVc cQ[5 hc_ b\Yi[_] U\Y^^l] _[QXlSQVcbp XQT_\_S_[ `_U`a_TaQ]6
]l7 3 nc_Z bYcdQgYY b\VUdVc `aVWUV SbVT_ S^Y]QcV\m^_ aQbb]_caVcm S_X]_W6
^_bcY VT_ b_[aQjV^Yp5 `aY nc_] U_`db[Qp5 S hYb\V `a_hVT_5 SQaYQ^c b YX]V6
^V^YV] aQXRYS[Y [_UQ ^Q `_U`a_TaQ]]l7 ;Q[ dWV T_S_aY\_bm5 `_U`a_TaQ]6
]Q]Y b iVbcmo Y R_\VV `QaQ]VcaQ]Y _hV^m cpWV\_ `_\mX_SQcmbp5 cQ[ hc_5
Vb\Y `aYhY^_Z ݷaQb`dfQ^Ypݷ XQT_\_S[Q _[QXQ\_bm R_\mi_V [_\YhVbcS_ `QaQ6
]Vca_S5 b\VUdVc `_Ud]Qcm5 ^V\mXp \Y cQ[ YX]V^Ycm SQid QafYcV[cdad5 hc_Rl
nc_ [_\YhVbcS_ b_[aQcYcm 1S_X]_W^_5 gV^_Z `_pS\V^Yp R�_\miVT_ [_\YhVbcSQ
`_U`a_TaQ]]27

B\VUdojVV5 ^Q hc_ ^dW^_ _RaQcYcm S^Y]Q^YV ‑ nc_ Y]V^Q 1YUV^cYeY[Q6
c_al2 `QaQ]Vca_S7 @_b[_\m[d ncY Y]V^Q \_[Q\m^l U\p SQiVZ `_U`a_TaQ]]l5
Yf S`_\^V ]_W^_ bUV\Qcm [_a_c[Y]Y5 S`\_cm U_ USdf6caݷf Rd[S7 ;_^Vh^_5
`aY nc_] ]l \YiQV] ncY Y]V^Q bQ]_`_pb^pojVZ bY\l5 ^_ XQT_\_S_[ `_U`a_6
TaQ]]l S \oR_] b\dhQV _Rlh^_ b^QRWQoc [_]]V^cQaYV]5 f_cp Rl [_a_c[Y]5
Y b__cSVcbcSdojYV `_pb^V^Yp _ b]lb\V [QWU_T_ `QaQ]VcaQ ]_W^_ Sl^VbcY
S nc_c [_]]V^cQaYZ7

2lSQVc5 hc_ UQWV `_b\V SbVf ncYf dfYjaV^YZ XQT_\_S_[ `_6`aVW^V]d ^V
`_]VjQVcbp S @B X^Q[_]Vbc7 B[_aVV SbVT_5 `aYUݷcbp aQX^VbcY ^Q aQX^lV bca_6
[Y b`Yb_[ `QaQ]Vca_S5 ^_ `aVWUV hV] nc_ UV\Qcm5 bc_Yc `_`lcQcmbp dRaQcm
^Q _cUV\m^lV bca_[Y ^QhQ\_ Y [_^Vg XQT_\_S[Q7 CQ[5 ]_W^_ ^Q`YbQcm ^Q _c6
UV\m^_Z bca_[V b\_S_ @B?354EB5 Y\Y 6E>3D9?> 1b\VUdojQp bca_[Q `aY nc_]
^V bUSYTQVcbp127 ;a_]V c_T_5 cY` S_XSaQjQV]_T_ X^QhV^Yp ed^[gYY5 d[QXQ^6
^lZ S [_^gV XQT_\_S[Q5 cQ[WV ]_W^_ b^VbcY ^Q _cUV\m^do bca_[d S]VbcV b



;7:;7 6jݷ _R _e_a]\V^YY `a_TaQ]] ==B

US_Vc_hYV]5 ^_ ncd bca_[d b\VUdVc bUSY^dcm cQ[5 hc_Rl cY` S_XSaQjQV]_6
T_ X^QhV^Yp _[QXQ\bp TUV6c_ `_U [_^g_] b`Yb[Q `QaQ]Vca_S 1UQWV Vb\Y Sl
Yb`_\mXdVcV cQRd\pgYY27 5V\_ S c_]5 hc_ hYcQcV\m SQiVZ `a_TaQ]]l Y]V^6
^_ cQ] 1TUV6c_ b`aQSQ2 _WYUQVc dSYUVcm cY` S_XSaQjQV]_T_ X^QhV^Yp5 Y ^Q
c_5 hc_Rl _clb[Qcm VT_ ^Q b\VUdojVZ bca_h[V b\VSQ5 Q ^V b`aQSQ5 hYcQcV\o
`aYUݷcbp `_caQcYcm \Yi^YV dbY\Yp7 3bݷ S]VbcV ]_WVc SlT\pUVcm `aY]Va^_
cQ[C
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6b\Y nc_ ^V `_]_T\_ Y XQT_\_S_[ `_6`aVW^V]d b\Yi[_] U\Y^^lZ5 _bcQݷcbp
c_\m[_ _UY^ SQaYQ^c ‑ aQXRYcm ^Q hQbcY b`Yb_[ `QaQ]Vca_S7 6bcVbcSV^^_5 `V6
aVS_Ul bca_[ SbcQS\pocbp ]VWUd _`YbQ^Yp]Y _cUV\m^lf `QaQ]Vca_S7 6b\Y
`aY nc_] ^Vb[_\m[_ `QaQ]Vca_S Y]Voc _UY^ cY` Y `VaVhYb\V^l hVaVX XQ`p6
cdo5 WV\QcV\m^_ _bcQSYcm Yf ^Q _U^_Z bca_[V5 Q aQXalSl bca_[ `_]VjQcm
`_b\V c_h[Y b XQ`pc_Z5 bc_pjVZ `_b\V Y]V^Y cY`Q7 3 \oR_] b\dhQV _bcQݷcbp
S_`a_b _c^_bYcV\m^_ T_aYX_^cQ\m^_T_ aQX]VjV^Yp 1bUSYTQ2 Sc_a_Z Y `_b\V6
UdojYf bca_[7 ;Q[ Y U\p aQbb]_caV^^lf SliV b\dhQVS U\Y^^_T_ SlaQWV6
^Yp Y U\Y^^_T_ SlX_SQ `_U`a_TaQ]]l5 XUVbm Vbcm caY SQaYQ^cQ7 3_6`VaSlf5
]_W^_ ^QhQcm b`Yb_[ `QaQ]Vca_S ^Q _U^_Z bca_[V b Y]V^V] `_U`a_TaQ]]l5
Q `_b\VUdojYV bca_[Y bUSY^dcm ^Q aQX]Va _cbcd`Q7 3_6Sc_alf5 ]_W^_ ^Q6
hQcm b`Yb_[ ^Q _U^_Z bca_[V b Y]V^V] `_U`a_TaQ]]l5 Q `_b\VUdojYV bca_[Y
bUSY^dcm cQ[5 hc_Rl SbV _`YbQ^Yp `QaQ]Vca_S ^QhY^Q\Ybm S _U^_Z Y c_Z WV
`_XYgYY 1nc_c b\dhQZ ^V T_UYcbp5 [_TUQ U\p e_a]QcYa_SQ^Yp Yb`_\mXdVcbp
cQRd\pgYp27 >Q[_^Vg5 ]_W^_5 aQbb]QcaYSQp Y]p `_U`a_TaQ]]l Y _c[alSQ6
ojdo b[_R[d [Q[ XQT_\_S_[ b\_W^_Z bcad[cdal5 b^VbcY _`YbQ^YV `VaS_T_
`QaQ]VcaQ ^Q b\VUdojdo bca_[d5 bUSY^dS VT_ ^Q aQX]Va _cbcd`Q5 _bcQ\m^lV
`QaQ]Vcal aQX]VbcYcm `_U ^Y]5 Q [adT\do b[_R[d5 XQ[alSQojdo b`Yb_[ `Q6
aQ]Vca_S5 aQX]VbcYcm ^Q _cUV\m^_Z bca_[V S `VaS_Z `_XYgYY 1`_U ^QhQ\_]
XQT_\_S[Q27

>Vb[_\m[_ _b_R^p[_] bc_Yc S ^QiV] b`Yb[V b\dhQZ U\Y^^_Z bca_[_S_Z
[_^bcQ^cl7 ;_^Vh^_5 bQ]_V fdUiVV5 hc_ ]_W^_ bUV\Qcm ‑ nc_ XQn[aQ^Ya_6ݷ
SQcmݷ bY]S_\ `VaVS_UQ bca_[Y5 `a_U_\WYS bca_[_SlZ \YcVaQ\ S ^QhQ\V b\V6
UdojVZ bca_h[Y [_UQ7 >V UV\QZcV cQ[ ^Y[_TUQC
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3 @Qb[Q\V R\QT_UQap _`VaQgYY b\_WV^Yp bca_[ ]_W^_ bUV\Qcm cQ[C
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>_ Y nc_ ^V S`_\^V `aQSY\m^_7 6UY^_V cV[bc_S_V b__RjV^YV5 SlUQSQV]_V [Q[
_U^Q bca_[Q 1c7 V7 ^V b_UVaWQjVV bY]S_\_S `VaVS_UQ bca_[Y baVUY SlUQSQV]_6
T_ cV[bcQ25 S__RjV \dhiV ^V aQX^_bYcm ^Q aQX^lV bca_[Y [_UQ 1b]7 XQ]VhQ^YV
^Q bca7 ==<27 ?bcQݷcbp `_`a_R_SQcm Vjݷ USQ b`_b_RQ R_amRl b U\Y^_Z bca_[_6
S_T_ \YcVaQ\Q7

3_6`VaSlf5 [Q[ nc_ ^Y RQ^Q\m^_5 bc_Yc `_Ud]Qcm5 ^V\mXp \Y b_[aQcYcm
b_UVaWQjdobp S bca_[V eaQXd RVX `_cVaY b]lb\Q7 ;Q[ YXSVbc^_5 [aQc[_bcm ‑
bVbcaQ cQ\Q^cQ7 >Q`aY]Va5 U\p aQbb]QcaYSQV]_T_ `aY]VaQ S_X]_WV^ cQ[_Z
SQaYQ^cC

GB9D5<>1’\DB9>7 D?? <?>7 D? 69D ?> 1 <9>5’2D

B]lb\ Q^T\YZb[_Z eaQXl ]l _bcQSY\Y `aVW^Y]5 ^_ cV`Vam _^Q5 S_`aV[Y b_R6
bcSV^^_]d b_UVaWQ^Yo5 S`_\^V ^_a]Q\m^_ `_]VjQVcbp S bca_[V [_UQ7

3_6Sc_alf 1Vb\Y b_[aQjQcm ^YhVT_ ^V f_hVcbp25 ]_W^_ XQ]VcYcm5 hc_ ^V[_6
c_alV bca_[_SlV [_^bcQ^cl d]VbcY\Ybm Rl S bca_[V [_UQ5 Vb\Y Rl b_UVaWQ6
jYZ Yf _`VaQc_a ^QhY^Q\bp S [aQZ^VZ \VS_Z `_XYgYY5 c7 V7 Vb\Y Rl ^V bcad[6
cda^lZ _cbcd`7 3 cQ[_Z bYcdQgYY b`aQSYcmbp b d`ap]_Z [_^bcQ^c_Z b_SbV]
\VT[_C U_bcQc_h^_ UQcm VZ Y]p ‑ ^Q`aY]Va5 _`YbQcm S bV[gYY [_^bcQ^cC

3?>CD ]85U?>7\DB9>7 F
’]89C CDB9>7 3?E<4 25 D?? <?>7 96 9D G1C @<1354 9> D85 3?45’D

K 777 M

GB9D5<>1]85U?>7\DB9>72D

; b_WQ\V^Yo5 RlSQVc Y cQ[5 hc_ ^Y _UY^ YX `VaVhYb\V^^lf b`_b_R_S ^V `_6
]_TQVc7 C_TUQ _bcQݷcbp \Yim `_b\VU_SQcm `aQSY\Q] YX U9>EH T5B>5< L?49>7
\DI<5 PE945 Y _bcQSYcm S [_UV bca_[d5 U\Y^Q [_c_a_Z `aVSliQVc A9 bY]S_\_S7
B\VUYcV c_\m[_5 hc_Rl nc_ `aVSliV^YV ^V Slf_UY\_ XQ TaQ^m aQXd]^_T_7 CQ[5
Vb\Y `_\dhYSiQpbp bca_[Q [_UQ ݷSl\VX\Qݷ XQ :99 bY]S_\_S5 Y `aY nc_] SQ]
[QWVcbp5 hc_ ^Y _U^Y] YX SliV`VaVhYb\V^^lf b`_b_R_S `_R_a_cm X\_SaVU6
^do [_^bcQ^cd ^V\mXp5 c_ nc_ SQ]5 b[_aVV SbVT_5 c_\m[_ [QWVcbpD QSc_a ncYf
bca_[ ^Y aQXd XQ Sbo bS_o `aQ[cY[d ^V SYUV\ bYcdQgYY5 S [_c_a_Z bca_[_Sdo
[_^bcQ^cd ^V\mXp Rl\_ Rl d]VbcYcm S _Rlh^lV A9 bY]S_\_S5 ^V T_S_ap dWV _
bcQ7



;7:;7 6jݷ _R _e_a]\V^YY `a_TaQ]] =>:

;7:;7B7 @a_RV\l Y aQXUV\YcV\Y

8^Q[Y5 [_c_alV S cV[bcV `a_TaQ]]l SlUV\pocbp S _cUV\m^lV \V[bV]l
^VXQSYbY]_ _c ^Q\YhYp Y\Y _cbdcbcSYp S_[adT ^Yf `a_RV\m^lf bY]S_\_S5
^QXlSQocbp aQXUV\YcV\p]Y7 ?Rlh^_ nc_ X^Q[Y QaYe]VcYhVb[Yf _`VaQgYZ5
b[_R[Y Y X^Q[Y `aV`Y^Q^Yp5 cQ[YV [Q[ XQ`pcQp5 c_h[Q b XQ`pc_Z Y US_Vc_hYV7
>Q`aY]Va5 _`VaQgYY 4 Y 6 pS\pocbp aQXUV\YcV\p]Y5 `_b[_\m[d ]_W^_ ^Q6
`YbQcm 1 4 25 Q ]_W^_ Y 1425 b]lb\ _c nc_T_ ^V YX]V^Ycbp7 3 c_ WV SaV]p
_`VaQgYp 1>4 aQXUV\YcV\V] ^V pS\pVcbpC 1 1>4 2 ‑ nc_ ^V c_ WV bQ]_V5 hc_
11>427

>Vb]_cap ^Q c_5 hc_ `a_RV\m^lV bY]S_\l S_[adT aQXUV\YcV\VZ ^V _RpXQ6
cV\m^l5 S apUV b\dhQVS Yf U_RQS\V^YV ]_WVc bUV\Qcm cV[bc `a_TaQ]]l R_\VV
nbcVcYh^l] Y hYcQV]l] ‑ ^_ ^V SbVTUQ7 @aY nc_]5 [Q[ S_UYcbp5 ^VS_X]_W6
^_ `aVU\_WYcm VUY^lZ d^YSVabQ\m^lZ bS_U `aQSY\ `_ `_S_Ud aQbbcQ^_S[Y
cQ[Yf `a_RV\_SD bdjVbcSdoc aQX\Yh^lV `_Uf_Ul5 Y]VojYV bS_Y U_bc_Y^bcSQ
Y ^VU_bcQc[Y7 B dSVaV^^_bcmo ]_W^_ b[QXQcm5 hc_ U\p X^Q[_S `aV`Y^Q6
^Yp ‑ XQ`pclf5 c_hV[ b XQ`pc_Z Y US_Vc_hYZ ‑ \dhiV SbVT_ `_Uf_UYc
_U^_ `a_bc_V `aQSY\_C `VaVU ^Y]Y `a_RV\l ^V bcQSpcbp5 Q `_b\V ^Yf ‑
^Q_R_a_c5 bcQSpcbp 1nc_ ]_WVc Rlcm [Q[ b_RbcSV^^_ `a_RV\5 cQ[ Y `VaVS_U
bca_[Y27

>V[_c_alV `a_TaQ]]Ybcl bcQSpc `a_RV\l b S^dcaV^^VZ bc_a_^l b[_R_[
1[adT\lf5 [SQUaQc^lf5 eYTda^lf Y dT\_Slf25 `aY]Va^_ cQ[C

VIYB?354EB51 15 2d 94H 4 > f5 3 2D

=l ^V aV[_]V^UdV] cQ[ UV\Qcm5 f_cp nc_ Y U_`dbcY]_D \dhiV ^Q`YbQcm cQ[C

VIYB?354EB5115 2d94H 4 >f5 32D

@aY _RaQjV^YY [ `a_gVUdaQ] Y ed^[gYp] `a_RV\ ]VWUd Y]V^V] SlXl6
SQV]_Z `_U`a_TaQ]]l Y _c[alSQojVZ b[_R[_Z _Rlh^_ ^V bcQSpc5
cQ[ WV [Q[ Y `a_RV\ ]VWUd Y]V^V] ]QbbYSQ Y _c[alSQojVZ [SQUaQc^_Z b[_R6
[_Z _`VaQgYY Y^UV[bYa_SQ^Yp7

>Vb[_\m[_ _b_R^p[_] bc_Yc S_`a_b _ c_]5 [Q[YV YX QaYe]VcYhVb[Yf _`V6
aQgYZ b\VUdVc SlUV\pcm `a_RV\Q]Y5 Y [Q[ ‑ b _U^_Z bc_a_^l Y\Y b _RVYf7
?U^Q YX bQ]lf `_`d\pa^lf Y `aY nc_] S^pc^lf aV[_]V^UQgYZ XSdhYc cQ[C
bY]S_\l RY^Qa^lf _`VaQgYZ SlUV\pocbp `a_RV\Q]Y b _RVYf bc_6
a_^5 bY]S_\l d^Qa^lf _`VaQgYZ `a_RV\Q]Y ^V SlUV\pocbp7 @aY
nc_] b\VUdVc dhYclSQcm5 hc_ _`VaQgYp SlR_a[Y `_\p YX b\_W^_Z `VaV]V^6
^_Z 1S @Qb[Q\V nc_ c_h[Q2 RY^Qa^_Z ^V pS\pVcbp5 `_b[_\m[d b`aQSQ d ^Vݷ ^V
_`VaQ^U5 Q ^QXSQ^YV `_\p5 [_c_a_V ^V ]_WVc Rlcm X^QhV^YV] SlaQWV^Yp7 @_U6
hVa[^ݷ]5 hc_ cQ[_Z bcY\m pS\pVcbp ^QYR_\VV `_`d\pa^l]5 ^_ ^Y[_Y] _RaQX_]
^V VUY^bcSV^^l]D S_X]_W^_ b\VU_SQ^YV b_SbV] UadTY] `aQSY\Q]5 ^Q`aY]Va ‑
S \oR_] SlaQWV^YY SlUV\pcm `a_RV\Q]Y RY^Qa^lV _`VaQgYY ^QY]V^miVT_
`aY_aYcVcQ 1c_ Vbcm _`VaQgYY bQ]_T_ ݷ_SVaf^VTݷ da_S^p25 Q _bcQ\m^lV `a_6
RV\Q]Y ^V SlUV\pcm5 Y c7 U7



=>; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

;7:;7:97 3lR_a Y]ݷ^ 1YUV^cYeY[Qc_a_S2

?RjVV `aQSY\_ `aY SlR_aV Y]ݷ^ U_bcQc_h^_ _hVSYU^_C YUV^cYeY[Qc_6
al b\VUdVc SlRYaQcm S b__cSVcbcSYY b cV]5 U\p hVT_ _^Y Yb`_\mXd6
ocbp7 >V[_c_alV QSc_al dcSVaWUQoc5 hc_ YUV^cYeY[Qc_al SbVTUQ _RpXQ^l
Rlcm _b]lb\V^^l]Y Y b_bc_pcm YX ^Vb[_\m[Yf b\_S7 >Q bQ]_] UV\V nc_ ^V
SbVTUQ cQ[C Vb\Y `VaV]V^^Qp Yb`_\^pVc bdTdR_ \_[Q\m^do XQUQhd Y Vݷ `aY]V6
^V^YV _TaQ^YhV^_ ^Vb[_\m[Y]Y bca_h[Q]Y `a_TaQ]]l5 Y]p cQ[_Z `VaV]V^^_Z
S`_\^V ]_WVc b_bc_pcm YX _U^_Z Rd[Sl7 3 hQbc^_bcY5 gV\_hYb\V^^do `VaV]V^6
^do5 YTaQojdo a_\m `VaV]V^^_Z gY[\Q5 hQjV SbVT_ ^QXlSQoc `a_bc_ 5ݷ9ݷ Y S
nc_] ^Vc ^YhVT_ `\_f_T_7 >_ _U^_Rd[SV^^lV `VaV]V^^lV d]Vbc^l c_\m[_ c_6
TUQ5 [_TUQ YX [_^cV[bcQ _U^_X^Qh^_ 1Y RVX U_`_\^YcV\m^lf dbY\YZ ^Q Q^Q\YX
[_UQ2 `_^pc^_5 hc_ nc_ cQ[_V Y XQhV] _^_ ^dW^_5 ^d Y Vj5ݷ `_WQ\dZ5 aQXSV hc_
S cVf aVU[Yf b\dhQpf5 [_TUQ `VaV]V^^Qp b_UVaWYc ^V[do eYXYhVb[do SV\YhY6
^d5 caQUYgY_^^_ _R_X^QhQV]do Y]V^^_ cQ[_Z Rd[S_Z ‑ ^Q`aY]Va5 cV]`VaQcd6
ad S`_\^V ]_W^_ faQ^Ycm S `VaV]V^^_Z D5 Q `a_bcaQ^bcSV^^lV [__aUY^Qcl ‑
S `VaV]V^^lf H5 I Y J7 D[QXQcV\m ]_W^_ ^QXSQcm @ Y\Y @DB5 bca_[d ‑ CDB5 `V6
aV]V^^do U\p SaV]V^^_T_ faQ^V^Yp [Q[_T_6c_ X^QhV^Yp ‑ D=@D `VaV]V^^do5
X^QhV^YV [_c_a_Z RdUVc aVXd\mcQc_] SlhYb\V^Yp ed^[gYY5 hQbc_ ^QXlSQoc
B5CE<D Y\Y `a_bc_ B5C5 U\p bd]]Qc_aQ S`_\^V `_U_ZUݷc \Q[_^Yh^_V CE= Y cQ[
UQ\VV7

3QW^_ `_^Y]Qcm5 hc_ `_U_R^lV \Q[_^Yh^_bcY `_Uf_Upc \Yim U\p \_[Q\m6
^lf YUV^cYeY[Qc_a_S5 c_ Vbcm cQ[Yf5 _R\Qbcm SYUY]_bcY [_c_alf _TaQ^YhV6
^Q ‑ ^Q`aY]Va5 _U^_Z `_U`a_TaQ]]_Z7 6b\Y WV YUV^cYeY[Qc_a SYUV^ S_ SbVZ
`a_TaQ]]V5 _^ `a_bc_ _RpXQ^ Rlcm U\Y^^l] Y `_^pc^l] ‑ f_cp Rl U\p c_T_5
hc_Rl ^V S_X^Y[Q\_ [_^e\Y[c_S b YUV^cYeY[Qc_aQ]Y YX UadTYf `_UbYbcV]7
Hc_Rl `_^pcm5 _ hݷ] YUݷc aVhm5 `aVUbcQSmcV bVRV `a_TaQ]]d5 ^QU [_c_a_Z
aQR_cQoc USQ `a_TaQ]]YbcQ5 Y _UY^ YX ^Yf Y]VVc UV\_ b cV]`VaQcda^l]
UQchY[_]5 Q UadT_Z ‑ b hQbQ]YD [Q[ cV]`VaQcdaQ5 cQ[ Y SaV]p caQUYgY_^6
^_ _R_X^QhQocbp Rd[S_Z D5 ^_ Vb\Y ^QiY `a_TaQ]]Ybcl S_b`_\mXdocbp ncY]
_Rbc_pcV\mbcS_] U\p Y]V^_SQ^Yp T\_RQ\m^_ SYUY]lf _RkV[c_S5 c_ `a_R\V]
^V ]Y^_SQcmC `a_TaQ]]Q5 S [_c_a_Z Vbcm USV aQX^lV T\_RQ\m^lV `VaV]V^^lV
b _U^Y] Y cV] WV Y]V^V]5 ^V Y]VVc iQ^b_S `a_ZcY ncQ` [_]`_^_S[Y7

2_\VV c_T_5 [_TUQ aVhm YUݷc _ T\_RQ\m^_ SYUY]lf YUV^cYeY[Qc_aQf5 bQ6
]Q `_ bVRV U\Y^Q Y ]^_T_b\_S^_bcm Vjݷ ^V TQaQ^cYadVc _cbdcbcSYp `a_R\V]7
5_`dbcY]5 ^Q] `_caVR_SQ\_bm ^Q`YbQcm ed^[gYo5 [_c_aQp _`aQiYSQVc UQc6
hY[ cV]`VaQcdal Y S_XSaQjQVc `_\dhV^^_V X^QhV^YVD Vb\Y ]l ^QX_Sݷ] Vݷ
P5D]5=@5B1DEB55 c_ e_a]Q\m^_ Sa_UV Rl Sbݷ S `_apU[V5 ^Q bQ]_] WV UV\V
b _hV^m f_a_iVZ SVa_pc^_bcmo ^Q] S UadT_Z `_UbYbcV]V `_caVRdVcbp dX^Qcm
cV]`VaQcdad5 aQ^VV XQ`YbQ^^do S eQZ\ Y\Y `a_bc_ faQ^pjdobp TUV6c_ S `Q]p6
cY `a_TaQ]]l5 Y U\p cQ[_T_ UVZbcSYp c_WV S`_\^V `_U_ZUݷc YUV^cYeY[Qc_a
P5D]5=@5B1DEB57 ; b_WQ\V^Yo5 ^V bdjVbcSdVc d^YSVabQ\m^_T_ aVgV`cQ5 [Q[
YXRVWQcm cQ[Yf [_^e\Y[c_S5 ^_ [_V6hc_ `_b_SVc_SQcm Sbݷ WV ]_W^_C SlRY6
aQp Y]p U\p T\_RQ\m^_ SYUY]_T_ _RkV[cQ5 `_Ud]QZcV5 ^V ]_T\_ Rl
cQ[_V Y]p _R_X^QhQcm hc_6c_ UadT_V7 3 aQbb]QcaYSQV]_] `aY]VaV U\p



;7:;7 6jݷ _R _e_a]\V^YY `a_TaQ]] =><

YUV^cYeY[Qc_aQ P5D]5=@5B1DEB5 ]_W^_ baQXd `aVU\_WYcm USV6caY Q\mcVa6
^QcYS^lV a_\Y5 cQ[ hc_ VT_ b\VUdVc `aYX^Qcm ^VdUQh^l]7 2_\VV dUQh^l] ]_T
Rl Rlcm5 ^Q`aY]Va5 YUV^cYeY[Qc_a \31>]5=@5B1DEB5\5>C?B5 ^_ \Yim S c_]
b\dhQV5 Vb\Y _^ Yb`_\mXdVcbp U\p aQR_cl b_ SbV]Y cV]`VaQcda^l]Y UQchY[Q6
]Y5 b [_c_al]Y Y]VVc UV\_ SQiQ `a_TaQ]]Q ‑ ^Q`aY]Va5 Vb\Y cQ[_Z UQchY[
XQSVU_]_ VUY^bcSV^^lZ5 \YR_ Vb\Y ed^[gYp \31>]5=@5B1DEB5\5>C?B `_\dhQ6
Vc ^Q Sf_U ^_]Va Y\Y UadT_Z YUV^cYeY[Qc_a UQchY[Q7 6b\Y WV SQiQ ed^[gYp
`aVU^QX^QhV^Q U\p YX]VaV^Yp5 [ `aY]Vad5 cV]`VaQcdal S bQ\_^V QSc_]_RY6
\p5 `aYhݷ] bdjVbcSdVc Vjݷ Y UQchY[5 b[QWV]5 cV]`VaQcdal _f\QWUQojVZ
WYU[_bcY S USYTQcV\V5 c_ S Y]p ed^[gYY b\VUdVc U_RQSYcm Vjݷ _U^_ b\_S_5
hc_Rl `_\dhV^^_V Y]p YUV^cYeYgYa_SQ\_ `a_Ybf_UpjVV _U^_X^Qh^_5 ^Q`aY6
]VaC \31>L129>]5=@5B1DEB5\5>C?B7

;7:;7::7 AVTYbca Rd[S S Y]V^Qf Y [\ohVSlf b\_SQf

?U^Q YX _b_RV^^_bcVZ @Qb[Q\p ‑ VT_ `aY^gY`YQ\m^Qp ^VhdSbcSYcV\m^_bcm
[ aVTYbcad Rd[SC _UY^ Y c_c WV YUV^cYeY[Qc_a ]_W^_ ^Q`YbQcm [Q[ =I>1=55
VbWJVN5 VIW1=55 =b>J=N Y cQ[ UQ\VV7 C_ WV bQ]_V [QbQVcbp Y [\ohVSlf b\_SC
2579>5 K579>5 KNPRW5 2N7R>777 [_]`Y\pc_a Sbݷ bcVa`Yc7

CV] ^V ]V^VV5 ^QYR_\VV aQb`a_bcaQ^V^_ ]^V^YV5 hc_ [\ohVSlV b\_SQ
b\VUdVc `YbQcm S ^YW^V] aVTYbcaV 1c7 V7 ]Q\V^m[Y]Y Rd[SQ]Y2 Y ^V
`aYUd]lSQcm ^Q ncd cV]d ^YhVT_ \Yi^VT_7 9X nc_T_ `aQSY\Q ]_W^_ bUV\Qcm
_U^_ S`_\^V \_TYh^_V Yb[\ohV^YVC ^Q`YbQcm R_\miY]Y Rd[SQ]Y cV KNPRW Y
NWM5 [_c_alV _RaQ]\poc T\QS^do hQbcm `a_TaQ]]l 1]l S ^QiVZ [^YTV cQ[
^V UV\QV]5 ^_ S__RjV nc_ U_S_\m^_ aQb`a_bcaQ^ݷ^^Qp `aQ[cY[Q27

9^_TUQ ]_W^_ SbcaVcYcm `a_TaQ]]l ^Q @Qb[Q\V5 S [_c_alf [\ohVSlV
b\_SQ ^Q`YbQ^l b R_\mi_Z Rd[SlC K579>5 N>45 R6 Y c7 U7D `_`QUQocbp cQ[WV
`a_TaQ]]l5 S [_c_alf b R_\mi_Z Rd[Sl ^Q`YbQ^l c_\m[_ ^QXSQ^Yp d`aQS6
\pojYf _`VaQc_a_S 1R65 `89<55 O?B5 [5@51D25 Q SbV `a_hYV5 S[\ohQp 2579> Y
5>45 `Yidcbp S ^YW^V] aVTYbcaV7 3bݷ nc_ U_`dbcY]_5 f_cp Y n[X_cYh^_D ^dW^_
c_\m[_ hݷc[_ be_a]d\Ya_SQcm U\p bVRp `aQSY\Q5 S [Q[Yf b\dhQpf ]l `YiV]
[\ohVSlV b\_SQ cQ[Y] Y\Y Y^l] _RaQX_]5 Y ^Vd[_b^YcV\m^_ b\VU_SQcm ncY]
1bS_Y] b_RbcSV^^l]12 `aQSY\Q] S_ SbVZ `a_TaQ]]V7

B_SbV] aVU[_ ]_W^_ SbcaVcYcm cV[bc5 TUV SbV [\ohVSlV b\_SQ ^QRaQ^l
XQT\QS^l]Y Rd[SQ]Y7 ;Q[ `_[QXlSQVc `aQ[cY[Q5 cQ[_Z cV[bc hYcQVcbp cpWV6
\VVD b\VU_SQcV\m^_5 cQ[ `YbQcm ^V ^QU_7 >d Y5 VbcVbcSV^^_5 ^V ^QU_ `aYRVTQcm
[ YXlb[Q] Sa_UV K5P9W Y\Y5 b[QWV]5 OE>3D9?W ‑ cQ[_V c_WV SbcaVhQVcbp5 ^_
_c^_bYcbp [ _R\QbcY RVbb]lb\V^^_T_ `_XݷabcSQ7

Hc_ [QbQVcbp SlR_aQ Y]ݷ^ U\p YUV^cYeY[Qc_a_S5 c_ S @Qb[Q\V b\_WY6
\Ybm _`aVUV\ݷ^^lV caQUYgYY ^Q ncd cV]d7 6b\Y Y]p `VaV]V^^_Z b_bc_Yc YX
_U^_Z Rd[Sl Y\Y `aVUbcQS\pVc b_R_Z [_a_c[do QRRaVSYQcdad 1hc_ S`_\^V
U_`dbcY]_ U\p \_[Q\m^lf `VaV]V^^lf5 b]7 7:925;:7;ݷ Y]p cQ[_Z `VaV]V^^_Z
_Rlh^_ `Yidc ]Q\V^m[Y]Y Rd[SQ]YC 95 :5 D5 D=@5 B5C5 3>D Y c7 `7 6b\Y WV Y]p
`VaV]V^^_Z 1Q aQS^_ Y]p cY`Q5 `a_gVUdal Y\Y ed^[gYY5 [_^bcQ^cl5 ]Vc[Y



=>= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

Y c7 U72 b_bc_Yc YX ^Vb[_\m[Yf b\_S5 c_ ncY b\_SQ XQ`YblSQoc b\Yc^_5 ^QhY^Qp
[QWU_V b R_\mi_Z Rd[SlC \DB1>75P<?21<_1B912<55 U9CDYDB5 ^C5BU9CDRD5=5
NH35<<5>DOE>3D9?>5 T9<<]85=J<<5 YB?4E35\?=5L?=@<5D5V5CC Y c7 `7 ?bcQݷc6
bp S_`a_b5 [Q[ Rlcm b Y]V^Q]Y5 `aVUbcQS\pojY]Y b_R_Z _U^_ b\_S_D ]l S
^QiVZ [^YTV `YbQ\Y Yf S ^YW^V] aVTYbcaV 13?E>D5B5 6<175 9D5=25 ^_ ]^_6
TYV `a_TaQ]]Ybcl `aVU`_hYcQoc `YbQcm Yf b R_\mi_Z Rd[Sl 1L?E>D5B5 O<175
RD5=2D Y^_TUQ [_a_c[YV Y]V^Q `VaV]V^^lf Y cY`_S `Yidc b ]Q\V^m[_Z Rd[6
Sl5 Q Y]V^Q ed^[gYZ Y `a_gVUda ‑ b R_\mi_Z7 ;Q[ _Rlh^_ S cQ[Yf b\dhQpf5
SlR_a XQ SQ]Y5 c_\m[_ UVZbcSdZcV SbVTUQ S b__cSVcbcSYY b _U^Y]Y Y cV]Y WV
SlRaQ^^l]Y `aY^gY`Q]Y7

;7:;7:;7 ;Q[ b`aQSYcmbp b bV[gYp]Y _`YbQ^YZ

BcQ^UQac @Qb[Q\p caVRdVc WVbc[_T_ `_apU[Q b\VU_SQ^Yp bV[gYZ _`YbQ6
^YZ5 ^_5 [ bhQbcmo5 bdjVbcSdojYV aVQ\YXQgYY nc_]d caVR_SQ^Yo ^V b\VUdoc5
`_XS_\pp aQb`_\QTQcm bV[gYY _`YbQ^YZ S `a_YXS_\m^_] `_apU[V Y b_XUQSQcm
R_\miV _U^_Z bV[gYY \oR_T_ cY`Q ‑ S hQbc^_bcY5 ^V _RpXQcV\m^_ _TaQ^YhY6
SQcmbp _U^_Z bV[gYVZ _`YbQ^Yp `VaV]V^^lf7

3bݷ nc_ UQݷc S_X]_W^_bcm _c\YhQcm ^Qbc_pjYV T\_RQ\m^lV `VaV]V^^lV
_c `VaV]V^^lf5 [_c_alV ^dW^l S T\QS^_Z hQbcY `a_TaQ]]l5 ^_ [ [_c_al]
`aY nc_] ^V ^dWV^ U_bcd` YX `_U`a_TaQ]]7 >Q`aY]Va5 Vb\Y S T\QS^_Z hQbcY
`aYbdcbcSdVc gY[\ Y U\p ^VT_ ^dW^Q gV\_hYb\V^^Qp `VaV]V^^Qp gY[\Q5 c_5
XQ ^VY]V^YV] \dhiVT_5 _`YblSQcm cQ[do `VaV]V^^do `aYUݷcbp S bV[gYY _`Y6
bQ^YZ `VaV]V^^lf5 _c^_bpjVZbp [_ SbVZ `a_TaQ]]V5 _U^Q[_ b_SVaiV^^_ pb6
^_5 hc_ ^Y[Q[_T_ _c^_iV^Yp [ T\_RQ\m^l] `VaV]V^^l] _^Q ^V Y]VVc7 3 bSp6
XY b ncY] Sb5ݷ hc_ ^dW^_ S T\QS^_Z hQbcY `a_TaQ]]l Y c_\m[_ S
^VZ ‑ `VaV]V^^lV5 ]Vc[Y5 Y^_TUQ cY`l5 [_c_alV ^V Yb`_\mXdocbp
^YTUV5 [a_]V T\QS^_Z hQbcY ‑ b\VUdVc _`YbQcm ^V`_baVUbcSV^^_ `V6
aVU b\_S_] 2579>5 _R_X^QhQojY] ^QhQ\_ T\QS^_Z hQbcY5 c7 V7 `_b\V
SbVf _`YbQ^YZ `_U`a_TaQ]]7 6b\Y SQ] ^dW^l ^Qbc_pjYV T\_RQ\m^lV `V6
aV]V^^lV ‑ c_ Vbcm cQ[YV5 U_bcd` [ [_c_al] _bdjVbcS\pVcbp YX R_\VV hV]
_U^_Z `_U`a_TaQ]]l5 \YR_ YX T\QS^_Z `a_TaQ]]l Y `_U`a_TaQ]]l ‑ c_ U\p
Yf _`YbQ^Yp b\VUdVc b_XUQcm Vjݷ _U^d bV[gYo F1B5 ^Q nc_c aQX `VaVU _`YbQ6
^Yp]Y `_U`a_TaQ]]7

8Q]VcY]5 hc_ `VaVf_U ]VWUd hQbcp]Y `a_TaQ]]l `_ ]Vc[Q] ^VS_X]_WV^5
cQ[ hc_ ]Vc[Y5 Yb`_\mXdV]lV S `_U`a_TaQ]]Qf5 U_\W^l S ^Yf WV Y
_`YblSQcmbp5 c_TUQ [Q[ ]Vc[Y5 _`YblSQV]lV S T\_RQ\m^_Z bV[gYY _`YbQ^Yp
]Vc_[5 U_\W^l `aVU^QX^QhQcmbp U\p T\QS^_Z `a_TaQ]]l7 B\VU_SQcV\m^_5 Vb6
\Y S T\QS^_Z `a_TaQ]]V Yb`_\mXdocbp ]Vc[Y5 bV[gYp Yf _`YbQ^YZ
U_\W^Q ^Qf_UYcmbp ^V`_baVUbcSV^^_ `VaVU ^QhQ\_] T\QS^_Z `a_6
TaQ]]l7



;7:;7 6jݷ _R _e_a]\V^YY `a_TaQ]] =>>

;7:;7:<7 >V`aValS^_bcm b_R\oUV^Yp `aQSY\

3 XQ[\ohV^YV aQXT_S_aQ _R _e_a]\V^YY `a_TaQ]] _c]VcY] _UY^ [aQZ^V
SQW^lZ ]_]V^c7 @aQSY\Q _e_a]\V^Yp U_\W^l b_R\oUQcmbp S cV[bcV
`a_TaQ]]l ^V`aValS^_ ^Q `a_cpWV^YY SbVT_ SaV]V^Y bdjVbcS_SQ6
^Yp nc_T_ cV[bcQ ‑ ^QhY^Qp _c c_T_ ]_]V^cQ5 [_TUQ ^Q`YbQ^Q `VaSQp
bca_h[Q RdUdjVZ `a_TaQ]]l5 Y UQ\VV5 b_RbcSV^^_ T_S_ap5 SbVTUQ7

?U^Q YX bQ]lf T\d`lf Y `aY nc_] bVamݷX^lf _iYR_[5 [_c_ado hQbc_ U_6
`db[Qoc ^QhY^QojYV5 _R_X^QhQVcbp b\_S_] 7ݷ[_c_`ݷ ;_TUQ QSc_a `a_TaQ]]l
`a_YX^_bYc5 Y\Y UQWV ^V `a_YX^_bYc5 ^_ Ud]QVc eaQXl Sa_UV S_cݷ bVZhQb XQ6
bcQS\o Vݷ XQaQR_cQcm8_c[_]`Y\Ya_SQcmbp8hc_6c_ cQ] Vj5ݷ Q `_c_]7775ݷ _^ cV]
bQ]l] U_`db[QVc c_5 hVT_ U_`db[Qcm ^Y[Q[ ^V\mXpC S_X]_W^_bcm ݷ_^^SaV]Vݷ
_R_ZcYbm RVX `aQSY\7 5V\_ cdc S c_]5 hc_ 5ݷ[_c_`ݷ [_TUQ `a_TaQ]]Q dWV ^Q6
`YbQ^Q5 Vݷ TaQ]_c^_V _e_a]\V^YV ]_WVc _[QXQcmbp ^V ^dW^_7 ;_^Vh^_5 Vb\Y
Sl SVa^ݷcVbm [ nc_]d cV[bcd hVaVX ^V[_c_a_V SaV]p5 Y\Y5 Vjݷ fdWV5 cV[bc
RdUVc Sl^dWUV^ hYcQcm [c_6c_ UadT_Z5 c_ RVXTaQ]_c^lZ cV[bc b f_a_iVZ SV6
a_pc^_bcmo `aYUݷcbp `a_bc_ SlRa_bYcmD ^_ ]_WVc `_\dhYcmbp Y cQ[5 hc_ [
UQ^^_]d [_^[aVc^_]d cV[bcd ^V SVa^ݷcbp dWV ^Y[c_ Y ^Y[_TUQ5 S c_] hYb\V
Y `_c_]d5 hc_ Sl VT_ cQ[ Y ^V U_`YiVcV5 Y ^V S `_b\VU^oo _hVaVUm YX6XQ
b_RbcSV^^_T_ _c^_iV^Yp [ `aQSY\Q] _e_a]\V^Yp7

@a_TaQ]]d `aYf_UYcbp hYcQcm ^V c_\m[_ 1Y ^V bc_\m[_2 5ݷ[_c_`ݷ b[_\m[_
`ap]_ S `a_gVbbV Vݷ b_XUQ^Yp5 SVUm dUVaWQcm SVbm cV[bc S `Q]pcY ^VaVQ\m^_D
S_ SaV]p ^Q`YbQ^Yp `a_TaQ]]l `aQSY\m^Qp aQbbcQ^_S[Q cVf WV bcad[cda6
^lf _cbcd`_S [Q[ aQX Y ^dW^Q R_\miV SbVT_5 ^Vb_R\oUV^YV RQX_Slf `aQSY\
_e_a]\V^Yp SVUݷc [ `VaVaQbf_Ud Y^cV\\V[cdQ\m^lf dbY\YZ5 \Yi^Y] _iYR6
[Q] Y dbY\Yp] `_ Yf dbcaQ^V^Yo5 \Yi^Y] bdU_a_W^l] `_`lc[Q]Y Sb`_]6
^Ycm5 [Q[ dbca_V^ c_c Y\Y Y^_Z eaQT]V^c Y hc_ _^ UV\QVc7 NcY] bS_Y] `aV6
b\_Sdcl] ݷ[_c_`ݷ ^QhY^QojYV _Rlh^_ `lcQocbp bn[_^_]Ycm SaV]p Y bY\l5
^_ S UVZbcSYcV\m^_bcY neeV[c `_\dhQVcbp `ap]_ `a_cYS_`_\_W^lZC `_`l6
cQSiYbm bn[_^_]Ycm ^Vb[_\m[_ bV[d^U5 Sl ]_WVcV `_cVapcm ^Vb[_\m[_ hQb_S7

;_TUQ Sl ^QRVaݷcV ^V]^_T_ _`lcQ5 ^V`aValS^_V `_UUVaWQ^YV `aQ6
SY\m^_bcY _e_a]\V^Yp cV[bcQ `a_TaQ]]l `VaVbcQ^Vc caVR_SQcm _c SQb
b[_\m[_6^YRdUm XQ]Vc^lf dbY\YZ ‑ _^_5 [Q[ T_S_apc5 cݷZU_`ݷ ^Q aVe\V[6
bQf5ݷ SQiY ad[Y ^Qh^dc S^_bYcm ^dW^lV YX]V^V^Yp S cV[bc QSc_]QcYhVb[Y5
^V `aValSQp _b^_S^_T_ f_UQ ]lb\Y7 5_bcYhm nc_T_ da_S^p ]_W^_ U_S_\m6
^_ Rlbca_ ‑ Rd[SQ\m^_ XQ ^VUV\o Y\Y USV5 ^_ U\p nc_T_ `_caVRdVcbp baQXd
WV Wݷbc[_ _c[QXQcmbp _c \oRlf c[\QUlSQ^YZ_ݷ ^Q `_c_]5ݷ `a_bc_ ^V `_XS_6
\pcm bVRV _bcQS\pcm S cV[bcV f_cm [Q[YV6c_ eaQT]V^cl b ^QadiV^Yp]Y `aQSY\
_e_a]\V^Yp7

?RVb`VhV^YV f_a_iVZ hYcQV]_bcY cV[bcQ ‑ XQUQhQ `VaS__hVaVU6
^QpD `a_TaQ]]Q5 S cV[bcV [_c_a_Z ^QadiV^l `aQSY\Q _e_a]\V6
^Yp5 S__RjV ^V ]_WVc aQbb]QcaYSQcmbp S [QhVbcSV `aQSY\m^_Z Y\Y
^V`aQSY\m^_Z5 aQR_cQojVZ Y\Y ^VaQR_cQojVZ5 `_\VX^_Z Y\Y RVb`_6
\VX^_Z7 5_ cVf `_a5 `_[Q ^QadiV^Yp S _e_a]\V^YY ^V RdUdc dbcaQ6
^V^l5 _^Y `aVUbcQS\poc b_R_Z VUY^bcSV^^_V bS_ZbcS_ `a_TaQ]]l5



=>? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

[_c_a_V ]_W^_ _RbdWUQcm5 Q Yf dbcaQ^V^YV ‑ nc_ VUY^bcSV^^_V5 hc_
b cQ[_Z `a_TaQ]]_Z U_`dbcY]_ UV\Qcm7

6b\Y Sl SYUYcV S cV[bcV ^QadiV^YV _cbcd`_S ‑ ^V]VU\V^^_5 S_c `ap]_
baQXd Yb`aQSmcV VT_5 Y `_[Q ^V Yb`aQSYcV5 ^V UV\QZcV b `a_TaQ]]_Z ^YhVT_
UadT_T_7 ?hV^m b[_a_ nc_ bcQ^Vc `aYSlh[_Z Y `VaVbcQ^Vc SlXlSQcm S^dc6
aV^^YZ `a_cVbc7 6jݷ aQX `_UhVa[^ݷ]C UQ5 nc_ _hV^m SQW^_7 ?cbcd`l ]_Tdc
_[QXQcmbp ^QadiV^l5 [_TUQ Sl `VaV]VjQVcV eaQT]V^c YX _U^_T_ ]VbcQ S Uad6
T_V5 U_RQS\pVcV Y\Y dRYaQVcV [Q[_Z6^YRdUm 96 1aVWV ‑ gY[\2 Y c7 U7 3 \oR_]
cQ[_] b\dhQV SbVTUQ b^QhQ\Q aQbbcQSmcV _cbcd`l [Q[ ^QU_5 Y c_\m[_ `_b\V
nc_T_ `a_U_\WQZcV b_UVaWQcV\m^do aQR_cd b cV[bc_]7 ?RaQcYcV S^Y]Q^YV5
hc_ \oR_Z `a_TaQ]]Ybcb[YZ aVUQ[c_a cV[bc_S `_XS_\pVc bUSYTQcm
SlUV\V^^lZ R\_[ cV[bcQ S`aQS_ Y\Y S\VS_ ^Q XQUQ^^_V [_\YhVbcS_
`_XYgYZ5 U\p `a_TaQ]]Ybc_S ncQ _`VaQgYp adcY^^QD Vb\Y Sl ^V X^QVcV5
[Q[ nc_ bUV\Qcm S SQiV] aVUQ[c_aV ‑ aQXRVaYcVbm1 >V caQcmcV SaV]p
^Q adh^_V S[_\QhYSQ^YV Y dUQ\V^YV `a_RV\_S S [QWU_Z bca_h[V5 nc_c `a_gVbb
b`aQSVU\YS_ SlXlSQVc _cSaQjV^YV Y ]_WVc `_]ViQcm SQ] b\VU_SQcm `aY^6
gY`d ^V`aValS^_bcY b_R\oUV^Yp `aQSY\7

;7:<7 CVbcYa_SQ^YV Y _c\QU[Q

;7:<7:7 ?c\QU[Q S WYX^Y `a_TaQ]]YbcQ

; ^Qbc_pjV]d ]_]V^cd SQiY X^Q^Yp U_bcQc_h^l5 hc_Rl ^Q`YbQcm `a_6
TaQ]]d XQ]Vc^_T_ _Rkݷ]QD Vb\Y Sl f_cp Rl aQX `a_R_SQ\Y nc_ bUV\Qcm5 c_
X^QVcV5 hc_ bSVWV^Q`YbQ^^Qp `a_TaQ]]Q `_hcY ^Y[_TUQ ^V aQR_cQVc cQ[5 [Q[
_c ^Vݷ _WYUQVcbpD caVRdVcbp U_\TYZ [a_`_c\YSlZ `a_gVbb `_Yb[Q Y Yb`aQS6
\V^Yp _iYR_[5 [_c_alZ ^QXlSQVcbp _c\QU[_Z 7

5\p ^QhQ\Q ]l `_`lcQV]bp be_a]d\Ya_SQcm apU RQX_Slf `aY^gY`_S5 bSp6
XQ^^lf b _c\QU[_Z5 Y bUV\QV] nc_ S cQ[_Z e_a]V5 hc_ _^Y5 S_X]_W^_5 `_[Q6
Wdcbp SQ] idc[_ZD Sl Sb[_aV bQ]Y dRVUYcVbm5 hc_ S nc_Z idc[V U_\p idc[Y
b_SbV] ^VX^QhYcV\m^Q5 Q Sbݷ _bcQ\m^_V ‑ bQ]Qp ^Qbc_pjQp \ocQp `aQSUQ7
9cQ[C
∙ _iYR[Q SbVTUQ VbcmD
∙ _iYR[Q SbVTUQ ^V cQ]D
∙ Vb\Y Sl c_h^_ X^QVcV5 TUV _iYR[Q5 c_ d _iYR[Y ]_WVc _[QXQcmbp UadT_V

]^V^YVD
∙ Vb\Y Sl bhYcQVcV5 hc_ `a_TaQ]]Q U_\W^Q aQR_cQcm5 c_ bQ]_V SaV]p

Sb`_]^Ycm5 hc_ ݷ^U_\WVݷ ‑ nc_ [_TUQ SXp\ SXQZ]l Y ^V _cUQ\D
∙ Vb\Y _c\QU[Q ‑ nc_ `a_gVbb Yb`aQS\V^Yp _iYR_[5 c_ ^Q`YbQ^YV `a_TaQ]6

]l ‑ nc_ `a_gVbb Yf S^VbV^YpD
∙ baQXd `_b\V _R^QadWV^Yp _iYR[Y UV\_ SbVTUQ SlT\pUYc RVX^QUݷW^l]D
∙ ^QZUV^^Qp _iYR[Q SbVTUQ [QWVcbp T\d`_ZD
∙ hV] RVX^QUݷW^VV Sbݷ SlT\pUV\_5 cV] T\d`VV [QWVcbp ^QZUV^^Qp _iYR[QD
∙ [_]`mocVa UV\QVc ^V c_5 hVT_ Sl f_cYcV5 Q c_5 _ hݷ] Sl `_`a_bY\YD
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∙ [_aaV[c^Qp `a_TaQ]]Q aQR_cQVc `aQSY\m^_ S \oRlf db\_SYpf5 ^V[_a6
aV[c^Qp ‑ c_WV Y^_TUQ aQR_cQVcD
∙ Y \dhiV Rl _^Q ^V aQR_cQ\QD
∙ Vb\Y `a_TaQ]]Q aQR_cQVc5 c_ nc_ Vjݷ ^YhVT_ ^V X^QhYcD
∙ Vb\Y `a_TaQ]]Q 5ݷbSQ\Y\Qbmݷ ^QU_ aQU_SQcmbpC _iYR[Q bVRp `a_pSY\Q5

X^QhYc5 Vݷ cV`Vam ]_W^_ ^QZcYD
∙ hV] Ta_]hV Ta_f_c Y pahV b`VgneeV[cl `aY ݷQUV^YY`ݷ `a_TaQ]]l5 cV]

\dhiV ‑ XQ]Vc^do _iYR[d Yb[Qcm T_aQXU_ `a_jVD
∙ Vb\Y _iYR[Q S `a_TaQ]]V c_h^_ Vbcm5 Q `a_TaQ]]Q Sb6ݷcQ[Y aQR_cQVc5

SQ] ^V `_SVX\_ ‑ nc_ bQ]lZ `a_cYS^lZ b\dhQZD
∙ ^Y [_]`Y\pc_a5 ^Y RYR\Y_cV[Q5 ^Y _`VaQgY_^^Qp bYbcV]Q ^Y S hݷ] ^V

SY^_SQclD
∙ ^Y[c_ ^V f_hVc SQiVZ b]VacY5 ^_ Vb\Y hc_ ‑ ^Y[c_ ^V aQbbca_YcbpD
∙ ^Q bQ]_] UV\V Sbݷ b_SbV] ^V cQ[ `\_f_ ‑ Sbݷ Vjݷ fdWVD
∙ `VaSQp ^Q`YbQ^^Qp bca_h[Q cV[bcQ RdUdjVZ `a_TaQ]]l UV\QVc ncQ` _c6

\QU[Y ^VYXRVW^l]D
∙ Vb\Y Sl ^V T_c_Sl [ _c\QU[V ‑ ^V ^QhY^QZcV `a_TaQ]]Ya_SQcmD
∙ [_]`mocVa ^V SX_aSݷcbpD ^_ R_\miVT_ SQ] ^Y[c_ ^V _RVjQ\7

3 [_]`mocVa^lf [\QbbQf hQbc_ 1_b_RV^^_ ^Q [_^ca_\m^lf aQR_cQf Y XQhݷcQf2
]_W^_ ^QR\oUQcm bcdUV^c_S5 [_c_alV5 ^Q`YbQS ^V[YZ cV[bc ^Q pXl[V `a_TaQ]6
]Ya_SQ^Yp5 U_RYSiYbm b T_aV] `_`_\Q] db`Vi^_Z [_]`Y\pgYY Y dRVUYSiYbm5
hc_ `_\dhV^^lZ aVXd\mcQc ^Y[Q[ ^V _cSVhQVc `_bcQS\V^^_Z XQUQhV5 ^Q nc_]
[Q[do6\YR_ [_^bcad[cYS^do UVpcV\m^_bcm `aV[aQjQoc5 `VaV[\ohQpbm5 ^Q6
`aY]Va5 ^Q UadTdo XQUQhd ‑ [Q[ `aQSY\_5 b Q^Q\_TYh^l] aVXd\mcQc_] ^Q
Slf_UV7 Bc_\m bcaQ^^lZ SlR_a bcaQcVTYY _^Y _Rlh^_ _Rkpb^poc bQ[aQ]V^6
cQ\m^_Z eaQX_Z d5^ݷ p Vݷ ^Q`YbQ\5 Q _^Q ^V aQR_cQVc5ݷ `aYhݷ] `a_YX^_bYcbp b
Y^c_^QgYVZ5 `_UaQXd]VSQojVZ5 hc_ S_ Sbݷ] SY^_SQcQ bQ]Q `a_TaQ]]Q5 Q Vjݷ
`aV`_UQSQcV\m5 [_]`mocVa5 `_T_UQ S 1eaY[V5 `_b_\ 1aTV^cY^l S ISVgYY
Y\Y RdeVchYgQ YX bcdUV^hVb[_Z bc_\_S_Z5 ^_ dW c_h^_ ^V T_S_apjYZ ‑ SVUm
_^ WV ^Q`YbQ\ `a_TaQ]]d7

3 cQ[_Z bYcdQgYY b\VUdVc baQXd WV Sb`_]^Ycm _UY^ `a_bc_Z `aY^gY`C
[_]`mocVa UV\QVc a_S^_ c_5 hc_ ^Q`YbQ^_ S `a_TaQ]]V7 Nc_c eQ[c [QWVcbp
RQ^Q\m^l]5 ^_ YX ^VT_ ^V]VU\V^^_ b\VUdVc Sc_a_Z5 Q Y]V^^_C Vb\Y `a_TaQ]]Q
aQR_cQVc ^V`aQSY\m^_5 c_ _^Q ^V`aQSY\m^_ ^Q`YbQ^Q7 B dhݷc_] nc_T_ dcSVa6
WUV^YV pݷ ^Q`YbQ\ `a_TaQ]]dݷ caVRdVc dc_h^V^YpC `aQSY\m^VV RdUVc b[QXQcm
pݷ ^Q`YbQ\ ^V`aQSY\m^do `a_TaQ]]d7ݷ

Pb^_5 hc_ ^Q`YbQ^YV ^V`aQSY\m^_Z `a_TaQ]]l5 `dbcm UQWV db`Vi^_ `a_6
f_UpjVZ [_]`Y\pgYo5 dW c_h^_ ^V pS\pVcbp b[_\m[_6^YRdUm U_bc_Z^l] S^Y6
]Q^Yp UV\_]D S [_^gV [_^g_S5 `a_bcVZiYZ cV[bc ^Q @Qb[Q\V5 db`Vi^_ `a_f_6
UpjYZ [_]`Y\pgYo5 b_bc_Yc SbVT_ YX USdf b\_S Y _U^_Z c_h[YC <2579ݷ ݷ47<5
;_^Vh^_5 ncQ `a_TaQ]]Q ^V aViQVc `_bcQS\V^^do XQUQhd ‑ ^_ SVUm Y cQ5 [_6
c_ado Q`YbQ\Y5^ݷ Q _^Q ^V aQR_cQVc5ݷ c_WV ^YhVT_ ^V aViQVc5 Y hV] WV _^Q S
cQ[_] b\dhQV \dhiVH
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>V ]V^VV cY`Yh^Q Y UadTQp bYcdQgYp5 c_WV S_X^Y[QojQp `aVY]djVbcSV^6
^_ ^Q [_^ca_\m^lf aQR_cQf Y SlaQWQojQpbp eaQX_Z pݷ Sbݷ ^Q`YbQ\5 Q _c\Q6
UYcm SaV]V^Y ^V fSQcY\_7ݷ @a_R\V]Q XUVbm S ^Q`_\^V^YY b\_SQ CݷݷSbݷ QSc_al
cQ[Yf `a_TaQ]] hQbc_ UQWV ^V `_U_XaVSQoc5 ^Qb[_\m[_ ^Q bQ]_] UV\V _^Y
Rl\Y UQ\V[Y _c aViV^Yp XQUQhY7

?jdjV^Yp ^_SYh[Q5 b cadU_] _bY\YSiVT_ ^Q`YbQ^YV cV[bcQ `a_TaQ]]l
Y _R^QadWYSiVT_5 hc_ `a_TaQ]]Q b_SVaiV^^_ ^V WV\QVc b__cSVcbcS_SQcm VT_
_WYUQ^Yp]5 UQWV ]_W^_ `_^pcm7 BQ] `a_gVbb ^Q`YbQ^Yp `a_TaQ]]l5 _Rlh^_
^QXlSQV]lZ 5ݷ[UYa_SQ^YV_]ݷ ^_SYh[d Sbݷ Vjݷ [QWVcbp UV\_] _hV^m cadU^l]5
cQ[ hc_ `_Ub_X^QcV\m^_ QSc_a cQ[_Z `a_TaQ]]l _WYUQVc f_cm [Q[_T_6^YRdUm
S_X^QTaQWUV^Yp XQ ݷ_^db`Viݷ `aV_U_\ݷ^^lV cadU^_bcY5 Q c_5 hc_ UV\QVc S
Yc_TV [_]`mocVa5 b[_aVV ^Q`_]Y^QVc ^V S_X^QTaQWUV^YV5 Q YXUVSQcV\mbcS_7

?`lc^lV `a_TaQ]]Ybcl S_b`aY^Y]Qoc Sbݷ nc_ b_SVaiV^^_ Y^QhV7 3_6`Va6
Slf5 _^Y c_h^_ X^Qoc5 hc_ [_UYa_SQ^YV5 c_ Vbcm bQ] `a_gVbb ^Q`YbQ^Yp cV[6
bcQ `a_TaQ]]l ‑ nc_ \Yim ^VR_\miQp hQbcm aQX^__RaQX^_Z UVpcV\m^_bcY5
^QXlSQV]_Z `a_TaQ]]Ya_SQ^YV]5 Y ^V `a_bc_ ^VR_\miQp5 ^_ SU_RQS_[ Vjݷ Y
bQ]Qp T[Qp7ݷ\ 3_6Sc_alf5 Y]Vp _`lc b_XUQ^Yp `a_TaQ]]5 `a_TaQ]]Ybc f_a_6
i_ `_^Y]QVc5 hc_ S ]_]V^c5 [_TUQ cV[bc `a_TaQ]]l ^Q[_^Vg db`Vi^_ `a_iݷ\
[_]`Y\pgYo5 ^YhVT_ ^V XQ[Q^hYSQVcbp5 Q ^Q_R_a_c ‑ ^QhY^QVcbp bQ]Qp cadU_6
Qp][ݷ eQXQ b_XUQ^Yp `a_TaQ]]l5 Y]V^dV]Qp5 [Q[ ]l dWV U_TQUQ\Ybm5 _c\QU6
[_Z7 ?c\QU[Q _c^Y]QVc R_\miV bY\5 hV] [_UYa_SQ^YV5 caVRdVc bdjVbcSV^^_
R_\VV YX_jaݷ^^lf ^QSl[_S5 Q T\QS^_V ‑ `_ SaV]V^Y ]_WVc cp^dcmbp U_\miV
S ^Vb[_\m[_ aQX5 Y nc_ ^Yhdcm ^V `aVdSV\YhV^YV7

2dUdhY `bYf_\_TYhVb[Y T_c_Sl] [ _c\QU[V5 `a_TaQ]]Ybc aQgY_^Q\m^_
aQbbhYclSQVc bS_Y bY\l Y SaV]p5 cQ[ hc_ _iYR[Y5 _R^QadWV^^lV `aY `Va6
S_] XQ`db[V `a_TaQ]]l5 VT_ ^V _RVb[daQWYSQocC cQ[ Y U_\W^_ Rlcm1 6b\Y
]Q\_6]Q\mb[Y b\_W^Qp `a_TaQ]]Q `aY `VaSlf XQ`db[Qf ^V `a_pS\pVc _iY6
R_[ ‑ nc_ U_S_\m^_ bcaQ^^_7 @a_R\V]Q ^_SYh[Q ]_WVc _[QXQcmbp S c_]5 hc_5
XQRlS _ `aVUbc_pjVZ _c\QU[V5 _^ Sbݷ bS_ݷ SaV]p Y bY\l `_caQcY\ ^Q ^Q`YbQ6
^YV `VaS_Z SVabYY cV[bcQD [_TUQ UV\_ U_f_UYc U_ bQ]_T_ Y^cVaVb^_T_5 ^Y bY\5
^Y SaV]V^Y dWV ^Vc7

1\m`Y^Ybcl5 icda]dojYV bVamݷX^lV T_al5 cSݷaU_ b\VUdoc _U^_]d SQW6
^VZiV]d `aY^gY`dC gV\m S_bf_WUV^Yp ^V S c_]5 hc_Rl U_bcYhm SVaiY^l5 Q S
c_]5 hc_Rl SVa^dcmbp _RaQc^_7 CV5 [c_ `a_ nc_c `aY^gY` XQRlSQoc5 XQhQbcdo5
U_bcYT^dS S_WUV\V^^_Z SVaiY^l5 `_c_] TYR^dc ^Q b`db[V7 ;_^Vh^_5 b `a_6
TaQ]]Ya_SQ^YV] Sbݷ ^V bc_\m WVbc_[_ ‑ S_ Sbp[_] b\dhQV5 TYRV\m SQ] XUVbm
^V Ta_XYcD ^_ Vb\Y SQiQ gV\m ‑ ^Q`YbQcm `a_TaQ]]d5 [_c_aQp UV\QVc5 hc_ _c
^Vݷ caVRdVcbp5 c_ SQ] ^dW^Q T_c_S^_bcm `_caQcYcm USV caVcY SaV]V^Y Y bY\
Y]V^^_ ^Q _c\QU[d5 Q ^V ^Q hc_6c_ UadT_V7

9XRVWQcm _c\QU[Y ^VS_X]_W^_5 ^_ b_R\oUV^YV ^V[_c_alf U_bcQc_h^_ `a_6
bclf `aQSY\ ]_WVc Vݷ YXapU^_ _R\VThYcm7 9cQ[5 bQ]_V T\QS^_VC bcQaQZcVbm
`a_SVapcm aQR_cd _cUV\m^lf hQbcVZ `a_TaQ]]l `_ ]VaV Yf ^Q`Y6
bQ^Yp7 8UVbm ^Q SQb aQR_cQoc baQXd USQ XQ[_^QC S_6`VaSlf5 c_\m[_ hc_ ^Q6
`YbQ^^lZ [_U _c\QWYSQcm T_aQXU_ `a_jV5 hV] c_c5 [_c_alZ Sl dWV db`V\Y
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`_UXQRlcmD S_6Sc_alf5 b a_bc_] _Rkݷ]Q cV[bcQ5 [_c_alZ ^dW^_ _c\QWYSQcm5
b\_W^_bcm _c\QU[Y aQbcݷc ^V\Y^VZ^_7 ;bcQcY5 YX nc_T_ `aQSY\Q SlcV[QVc U_6
S_\m^_ _hVSYU^_V b\VUbcSYVC bcQaQZcVbm aQXRYSQcm `a_TaQ]]d ^Q `_U6
`a_TaQ]]l cQ[5 hc_Rl _^Y [Q[ ]_W^_ ]V^miV XQSYbV\Y UadT _c
UadTQD `_]Y]_ UadTYf SlT_U5 nc_c `_Uf_U `_XS_\Yc d`a_bcYcm aQXUV\m^_V
cVbcYa_SQ^YV hQbcVZ SQiVZ `a_TaQ]]l7 =_W^_ `aVU\_WYcm Vjݷ R_\VV _R6
jYZ `aY^gY`C [_TUQ Sl `YiVcV [_U5 Ud]QZcV _ c_]5 [Q[ Sl RdUVcV VT_
_c\QWYSQcm7 ?c\QU[Q ^V `a_jQVc RVXQ\QRVa^_bcY5 `a_pS\V^^_Z ^Q bcQUYY
[_UYa_SQ^YpD UQWV cQ[_V ݷRVX_RYU^_Vݷ ^QadiV^YV bcY\p _e_a]\V^Yp5 [Q[
[_a_c[_V cV\_ _`VaQc_aQ SVcS\V^Yp Y\Y gY[\Q5 _bcQS\V^^_V ^Q _U^_Z bca_h6
[V b XQT_\_S[_] _`VaQc_aQ5 ]_WVc SQ] bc_Ycm YXapU^_T_ [_\YhVbcSQ S`dbcdo
Yb`_ahV^^lf ^VaS_S7

3c_a_V `aQSY\_ ]l dWV SYUV\Y S ^QhQ\V `QaQTaQeQ S SYUV `a_bc_Z Y
Z_][ݷ eaQXlC _iYR[Q SbVTUQ ^V cQ]7 6b\Y d SQb S_X^Y[\Q Y^cdYcYS^Qpݷ
dSVaV^^_bcm5ݷ hc_ [ c_]d neeV[cd5 [_c_alZ Sl ^QR\oUQVcV5 ]_WVc `aYSVbcY5
[_^Vh^_ WV5 c_\m[_ _iYR[Q S_c S nc_Z `a_gVUdaV5 S_c S nc_] gY[\V5 S_c S
nc_] eaQT]V^cV ‑ ^V SVamcV bS_VZ Y^cdYgYY7 3 gV\_] Y^cdYgYp ‑ `aV[aQb6
^Qp icd[Q5 ^_ S_ SaV]p _c\QU[Y `a_TaQ]] _^Q ^V aQR_cQVc7 ?Rkpb^pVcbp nc_
_hV^m `a_bc_C Vb\Y Rl SQiQ Y^cdYgYp hVT_6c_ bc_Y\Q `a_cYS UQ^^_Z [_^[aVc6
^_Z _iYR[Y5 c_ Sl Rl ncd _iYR[d ^V U_`dbcY\Y7 9cQ[5 `aVWUV hV] `lcQcmbp
Yb`aQSYcm c_c Y\Y Y^_Z eaQT]V^c5 SQ] ^V_Rf_UY]_ _RkV[cYS^_ 1Q ^V Y^6ݷ
cdYcYS^_2ݷ dRVUYcmbp S c_]5 hc_ _iYR[Q ^Qf_UYcbp Y]V^^_ XUVbm7 @_]^YcVC
S cQ[_] ]VbcV `a_TaQ]]l5 TUV Sl X^QVcV5 hc_ ]_W^_ _iYRYcmbp5 Sl b[_aVV
SbVT_ ^V _iYRݷcVbmD ^Q`a_cYS5 bQ]lV XQ[_SlaYbclV _iYR[Y _[QXlSQocbp [Q[
aQX cQ]5 TUV Sl ^Y[Q[ ^V ]_T\Y Yf _WYUQcmD ]VWUd `a_hY]5 Y]V^^_ `_nc_]d
_^Y cQ] Y _[QXlSQocbp7

; _RkV[cYS^l] ]Vc_UQ] \_[Q\YXQgYY _iYR_[ _c^_bpcbp _c\QU_h^Qp `V6
hQcm Y `_iQT_S_V Sl`_\^V^YV `_U d`aQS\V^YV] `a_TaQ]]l6_c\QUhY[QD Vb\Y
Sl ^QUVVcVbm RVX ^Yf _R_ZcYbm5 \dhiV S__RjV ^V ^QhY^QZcV `YbQcm `a_TaQ]6
]lD Y XUVbm ]l `_Uf_UY] [ caVcmV]d `aQSY\dC ]Vc_U `aYbcQ\m^_T_ SXT\p6
UQ S f_UV _c\QU[Y `aQ[cYhVb[Y ^V aQR_cQVc7 B[_\m[_ Rl Sl ^Y `p\Y\Ybm
S bS_Z cV[bc5 aVXd\mcQc RdUVc SlaQWQcmbp eaQX_Z Sa_UVݷ Sbݷ `aQSY\m^_5 `_6
hV]d WV _^Q ^V aQR_cQVcH1ݷ ?`pcm WV5 `aYhY^Q XUVbm U_bcQc_h^_ _hVSYU^QC
Vb\Y Rl Sl ]_T\Y dSYUVcm b_RbcSV^^do _iYR[d5 Sl Rl ^V _iYR\Ybm7 =_W6
^_ ^QXSQcm Vjݷ USQ b__RaQWV^Yp S `_\mXd ^VneeV[cYS^_bcY _aYbcQ\m^_T`ݷ
SXT\pUQݷC ^QYR_\VV S^Y]QcV\m^_ Sl RdUVcV `a_b]QcaYSQcm cV eaQT]V^cl bS_6
VT_ [_UQ5 TUV _WYUQVcV _R^QadWYcm _iYR[d5 Q _^Q5 [Q[ ]l dWV X^QV]5 ^QSVa6
^p[Q ^V cQ]D `\ob [ c_]d XUVbm S[\ohQVcbp cQ[_V f_a_i_ YXSVbc^_V pS\V^YV5
[Q[ XQ]l\V^^_bcmݷ SXT\pUQݷ ‑ UQWV T\pUp `ap]_ ^Q cd bca_h[d `a_TaQ]]l5
S [_c_a_Z U_`djV^Q _iYR[Q5 Sl SapU \Y _iYR[d XQ]VcYcV7 @aYhY^d nc_T_ ne6
eV[cQ c_WV ^Vb\_W^_ `_^pcmC Sl bQ]Y c_\m[_ hc_ ^Q`YbQ\Y nc_c eaQT]V^c
[_UQ5 XQUVZbcS_SQS ^V[YV b__RaQWV^Yp5 [_c_alV [QWdcbp SQ] `aQSY\m^l]Y5
Y5 [Q[ b\VUbcSYV5 bQ] eaQT]V^c [_UQ `a_U_\WQVc SQ] [QXQcmbp `aQSY\m^l]5
UQWV Vb\Y ^Q bQ]_] UV\V b_UVaWYc _iYR[d7 9cQ[5 ^V cp^YcV aVXY^d Y ^V
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caQcmcV UaQT_gV^^_V SaV]p ^Q S^Y]QcV\m^_Vݷ YXdhV^YVݷ b_RbcSV^6
^_T_ [_UQC _c\QWYSQcm `a_TaQ]]d Sbݷ aQS^_ `aYUݷcbp7

?c]VcY] XUVbm Vjݷ _UY^ ]_]V^cC `VaV`YblSQ^YV `a_TaQ]]l XQ^_S_ ‑ S
gV\_] UV\_ f_a_iVV5 ^_ YXRVWQcm _c\QU[Y nc_ SQ] ^V `_]_WVcD b[_aVV SbVT_5
Sl `a_bc_ b^_SQ ^QUV\QVcV _iYR_[ S cVf WV ]VbcQf7 Hc_ [QbQVcbp `VaV`Y6
blSQ^Yp XQ^_S_ _cUV\m^lf eaQT]V^c_S `a_TaQ]]l5 c_ b ncY] Sbݷ Vjݷ fdWVC
_iYR[Q ^QSVa^p[Q _[QWVcbp ^V S c_] eaQT]V^cV5 [_c_alZ Sl aViYcV `VaV6
`YbQcm7

B\VUdojVV `aQSY\_ XSdhYc cQ[C ^V ^QUVZcVbm5 hc_ _iYR[Q TUV6c_ S^V
SQiVZ `a_TaQ]]l7 ;_^Vh^_5 [_]`Y\pc_a Y _`VaQgY_^^Qp bYbcV]Q ‑ nc_ c_6
WV `a_TaQ]]l5 Y S ^Yf c_WV Vbcm _iYR[Y5 ^_ SbV `a_bclV _iYR[Y cQ] dWV
`_Sl\QS\YSQ\Y b_c^Y clbph UadTYf `_\mX_SQcV\VZ7 3Va_pc^_bcm ^QaSQcmbp
^Q ^VYXSVbc^do _iYR[d S bYbcV]^_] `a_TaQ]]^_] _RVb`VhV^YY ]^_T_ ^YWV5
hV] iQ^b SlYTaQcm UWV[`_c S [Q[_Z6^YRdUm \_cVaVV7 @_[Q SQiY `a_TaQ]6
]l ^V `aVSliQoc ^Vb[_\m[Yf b_cV^ bca_[5 Sl ]_WVcV bhYcQcm5 hc_ d ^Yf
`a_bc_6^Q`a_bc_ ^V cQ SVb_SQp [QcVT_aYpC hc_Rl `a_pSYcm _iYR[d S c_] WV
[_]`Y\pc_aV5 ^dW^_ hc_6c_ bdjVbcSV^^_ R_\VV fYca_V7 >d Q [ c_]d SaV]V6
^Y5 [_TUQ SQiY `a_TaQ]]l bcQ^dc U_bcQc_h^_ b\_W^l]Y5 Sl bQ]Y `_Z]ݷcV5
hc_ `_`lc[Y bSQ\Ycm SY^d ^Q [_]`Y\pc_a Y _`VaQgY_^[d SlT\pUpc U_S_\m^_
^V\V`_7

6jݷ _UY^ ]_]V^c5 [_c_alZ bc_Yc dhYclSQcmC Vb\Y Sl bQ]Y ^V ]_WV6
cV ^QZcY _iYR[d S bS_VZ `a_TaQ]]V5 c_ ^Y[c_ UadT_Z Vݷ cV] R_\VV
^V ^QZUݷc7 BcdUV^cl hQbc_ XQUQoc _UY^ Y c_c WV S_`a_bC Qݷ `_hV]d ]_p
`a_TaQ]]Q ^V aQR_cQVcHݷ 3Qi `_[_a^lZ b\dTQ5 b\liQ nc_c S_`a_b5 _Rlh^_5
S bS_o _hVaVUm5 b`aQiYSQVc5 XQ [_T_ VT_ YXS_\pc UVaWQcmC XQ n[bcaQbV^bQ5 XQ
cV\V`QcQ Y\Y XQ pb^_SYUpjVT_7 AQX_RaQcmbp S SQiVZ `a_TaQ]]V bc_a_^^V]d
hV\_SV[d S R_\miY^bcSV b\dhQVS b\_W^VV5 hV] ^Q`YbQcm Q^Q\_TYh^do `a_6
TaQ]]d b ^d\p7 ;a_]V c_T_5 nc_ WV SQiQ `a_TaQ]]QD bQ]Y ^QS_a_cY\Y5 bQ]Y
aQXRYaQZcVbm7 9^cVaVb^_5 hc_ S `_UQS\pojV] R_\miY^bcSV b\dhQVS bcdUV^c5
XQUQojYZ cQ[_Z S_`a_b5 UQWV ^V `lcQ\bp ^YhVT_ bUV\Qcm U\p _c\QU[Y bS_VZ
`a_TaQ]]l7

8Q[_^hYcm nc_c `QaQTaQe ]l `_`a_RdV] S `_XYcYS^_] [\ohV7 ?c\QU[Q ‑
UV\_ ^VYXRVW^_V Y _hV^m cpWݷ\_V5 ^_5 [Q[ nc_ hQbc_ RlSQVc5 `a_gVbb _c\QU6
[Y _[QXlSQVcbp XQ^pcYV] SVbm]Q dS\V[QcV\m^l]5 UQWV QXQac^l]7 >V[_c_6
alV `a_TaQ]]Ybcl XQpS\poc5 hc_ `a_TaQ]]Q6_c\QUhY[ ‑ nc_ Yf \oRY]Qp
[_]`mocVa^Qp YTaQ5 `_b[_\m[d ^Y[Q[Qp bcaQcVTYp5 ^Y[Q[_Z `Qbmp^b5 ^Y[Q6
[YV Qa[QUl ^V UQoc cQ[_T_ aQX^__RaQXYp T_\_S_\_]_[ Y `YjY U\p ]_XT_S5
^Y[Q[YV \VcQ\[Y Y bcaV\p\[Y ^V `aYS_Upc [ SlUV\V^Yo cQ[_T_ [_\YhVbcSQ
QUaV^Q\Y^Q5 [Q[ `a_gVbb _c\QU[Y5 Y ^Y[Q[YV db`Vi^lV `a_f_WUV^Yp [SVbc_S
^V `aY^_bpc cQ[_T_ dU_S\VcS_aV^Yp5 [Q[ db`Vi^_ ^QZUV^^Qp Y YX^Yhc_WV^^Qp
_iYR[Q S `a_TaQ]]V7 ;Q[ ^Vb\_W^_ U_TQUQcmbp5 S_`a_b cdc Yb[\ohYcV\m^_
S SQiV] \Yh^_] _c^_iV^YY [ `a_Ybf_UpjV]dC `_bcQaQZcVbm S_b`aY^Y]Qcm
nc_ [Q[ YTad b _iYR[_Z S _c]ݷ [_T_5ݷ Y Sl dSYUYcV5 hc_ UQWV nc_c Qb`V[c
`a_TaQ]]Ya_SQ^Yp b`_b_RV^ U_bcQS\pcm dU_S_\mbcSYV7
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;7:<7;7 CVbcl

6b\Y Sl _R^QadWY\Y5 hc_ SQiQ `a_TaQ]]Q b_UVaWYc _iYR[d ‑ X^QhYc5
Sl `_ ]V^miVZ ]VaV _UY^ aQX XQ`dbcY\Y Vݷ Y5 b[_aVV SbVT_5 `_UQ\Y VZ ^Q
Sf_U [Q[YV6c_ UQ^^lVD S`a_hV]5 `_b\VU^VV ^V _RpXQcV\m^_5 S ^V[_c_alf b\d6
hQpf `a_TaQ]]l ݷQUQoc`ݷ baQXd `_b\V bcQacQ5 ^V db`VS ^YhVT_ `a_hYcQcm7
CQ[ Y\Y Y^QhV5 Sl dWV `aYbcd`Y\Y [ cVbcYa_SQ^Yo SQiVZ `a_TaQ]]lD _R
_aTQ^YXQgYY nc_T_ UV\Q c_WV bc_Yc b[QXQcm `Qad b\_S7

>QhY^QojYV5 [Q[ `aQSY\_5 ݷcVbcYadocݷ bS_Y `a_TaQ]]l _hV^m `a_bc_C
XQ`db[Qoc5 ^QRYaQoc [Q[YV6c_ Sf_U^lV UQ^^lV Y b]_capc5 hc_ `_\dhYcbp7 CQ6
[_Z `_Uf_U ^Q bQ]_] UV\V ^Y[dUQ ^V T_UYcbp5 ^_ nc_5 dSl5 bcQ^_SYcbp `_^pc^_
^V baQXd Y ^V SbV]D QSc_ad `aYf_UY\_bm SbcaVhQcm `a_eVbbY_^Q\m^lV [_]Q^Ul
`a_TaQ]]Ybc_S5 S [_c_alf UQWV Vbcm b`VgYQ\m^_ ^Q^pclV cVbcYa_SjY[Y5 Y
_^Y b dcaQ U_ SVhVaQ UV\Qoc Y]V^^_ nc_C T_^poc cVbcYadV]do `a_TaQ]]d Y
cQ[ Y ncQ[5 S[_\QhYSQp aQX^__RaQX^lV UQ^^lV S cV Y\Y Y^lV e_a]l SS_UQ5
^QWY]Qp ^Q [^_`_h[Y Y b_SVaiQp UadTYV cV\_USYWV^Yp S ^QUVWUV aQ^_ Y\Y
`_XU^_ ^Qc[^dcmbp ^Q [Q[do6^YRdUm ^Vb__RaQX^_bcm7 ;_TUQ `a_TaQ]]Ybcl
S^_bpc S `a_TaQ]]d YX]V^V^Yp5 aQR_cQ cQ[Yf ݷcVbcYa_SjY[_Sݷ ^QhY^QVcbp b
bQ]_T_ ^QhQ\Q5 SVUm5 [Q[ YXSVbc^_5 `aY \oRlf YX]V^V^Ypf b\_]Qcmbp ]_WVc
hc_ dT_U^_7

1^Q\_TYh^do [QacY^d ]_W^_ ^QR\oUQcm S [_]`mocVa^lf [\QbbQfC bcd6
UV^cl `aY [QWU_] XQ`db[V bS_Yf `a_TaQ]] ^QRYaQoc Sf_U^lV UQ^^lV ^Q
[\QSYQcdaV5 cQ[ hc_ _UY^ Y c_c WV cV[bc ^QRYaQVcbp `_ UVbpcm5 `_ USQUgQcm5
`_ b_a_[ aQX7 @aY SYUV cQ[_Z [QacY^l bQ] b_R_Z S_X^Y[QVc S_`a_b5 ^d [_TUQ
WV nc_]d bcdUV^cd bcQ^Vc f_cm hdcm6hdcm \V^m XQ^Y]Qcmbp `_U_R^_Z Vad^U_Z7

Hc_Rl `_^pcm5 S hݷ] cQ[_Z bcdUV^c ^V`aQS Y [Q[ UVZbcS_SQcm `aQSY\m^_5
Sb`_]^Y]5 hc_ `_c_[ bcQ^UQac^_T_ SS_UQ ^V _RpXQcV\m^_ bSpXQ^ b [\QSYQcd6
a_ZD `aY XQ`db[V `a_TaQ]]l ]l ]_WV] bQ]Y aViYcm5 _c[dUQ _^Q RdUVc hYcQcm
Y^e_a]QgYo7 =l dWV Yb`_\mX_SQ\Y nc_5 `aYhݷ] aVhm i\Q _ cVbcYa_SQ^YY
_hV^m `a_bclf `a_TaQ]] 1b]7 bca7 ;<=2D UQWV U\p `a_TaQ]]l5 [_c_a_Z ^Q Sf_U
caVRdVcbp `_UQcm SbVT_ _U^_ gV\_V hYb\_5 ]l `aVU`_h\Y ^V SS_UYcm nc_ hYb6
\_ [QWUlZ aQX5 Q S_b`_\mX_SQ\Ybm [_]Q^U_Z 538?7 ;_^Vh^_5 hYb\_ Sb6ݷcQ[Y
`aYf_UYcbp ^QRYaQcm5 [_TUQ ]l e_a]YadV] [_]Q^Ud5 ^_ bQ]Q [_]Q^UQ _bcQ6
cbpݷ S Ybc_aYY5 [_c_ado U\p ^Qb XQ`_]Y^QVc [_]Q^U^lZ Y^cVa`aVcQc_a5 cQ[
hc_ Sc_a_Z aQX ^Q] c_ WV hYb\_ ^QRYaQcm ^V ^dW^_C S]Vbc_ nc_T_ ]l S_b6
`_\mXdV]bp bcaV\[_Zݷ SSVafݷ Y\Y `_Yb[_] hVaVX LDB<6[ 1b]7 7A25;7:ݷ hc_Rl
`_Sc_aYcm [_]Q^Ud5 [_c_ado dWV SS_UY\Y7

;_^Vh^_5 Yb`_\mX_SQcm S_X]_W^_bcY [_]Q^U^_T_ Y^cVa`aVcQc_aQ U\p faQ6
^V^Yp Y `_Sc_a^_T_ `a_T_^Q cVbc_Slf `aY]Va_S ]_W^_ aQXSV hc_ S bQ]lf
`a_bclf b\dhQpfD Vb\Y `_Uf_UYcm [ UV\d `aQSY\m^_5 c_ U\p `a_SVa[Y aQR_6
cl `a_TaQ]]l b\VUdVc b_XUQcm ^QR_a cVbc_S 5 `aVUbcQS\V^^lZ S [Q[_]6c_
_RkV[cYS^_] SYUV ‑ [Q[ `aQSY\_5 S SYUV eQZ\Q Y\Y ^Vb[_\m[Yf eQZ\_S7

@_U cVbc_] `_^Y]QVcbp5 Y nc_ _hV^m SQW^_5 Sbp Y^e_a]QgYp5 [_c_aQp
^dW^Q5 hc_Rl XQ`dbcYcm `a_TaQ]]d Y\Y [Q[do6c_ Vݷ hQbcm5 `_UQcm ^Q Sf_U
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cQ[YV UQ^^lV5 [_c_alV `a_pS\poc c_c Y\Y Y^_Z Qb`V[c Vݷ ed^[gY_^Ya_SQ6
^Yp5 `a_SVaYcm aVXd\mcQc Y SlUQcm SVaUY[c _ c_]5 `aQSY\m^_ Sbݷ _caQR_cQ\_
Y\Y ^Vc7 CVbc ]_WVc b_bc_pcm YX _U^Yf c_\m[_ UQ^^lf ‑ ^Q`aY]Va5 S _U^_]
eQZ\V ]l ]_WV] be_a]Ya_SQcm UQ^^lV5 [_c_alV `a_TaQ]]V b\VUdVc `_UQcm
^Q Sf_U5 S UadT_] eQZ\V ‑ c_5 hc_ ]l _WYUQV] `_\dhYcm ^Q Slf_UV7 2_\VV
b\_W^lZ cVbc ]_WVc S[\ohQcm S bVRp b`VgYQ\m^lZ cVbc_SlZ `a_TaQ]]^lZ
[_U ‑ Y]V^^_ cQ[ `aYf_UYcbp UVZbcS_SQcm `aY cVbcYa_SQ^YY _cUV\m^lf hQ6
bcVZ `a_TaQ]]l5 ^Q`aY]Va5 _cUV\m^lf Vݷ `_U`a_TaQ]]7 >Q[_^Vg5 b\_W^lV
cVbcl _e_a]\poc S SYUV gV\lf `a_TaQ]] ‑ cQ[Yf5 [_c_alV bQ]Y XQ`db[Qoc
cVbcYadV]do `a_TaQ]]d5 `_UQoc VZ ^Q Sf_U cV Y\Y Y^lV UQ^^lV Y `a_SVapoc
aVXd\mcQcl7

5_`dbcY]5 ]l aViY\Y ^Q`YbQcm `a_TaQ]]d U\p b_[aQjV^Yp `a_bclf Ua_6
RVZC ^Q Sf_U VZ `_UQocbp USQ gV\lf hYb\Q5 _X^QhQojYV hYb\YcV\m Y X^Q]V6
^QcV\m5 S [QhVbcSV aVXd\mcQcQ _^Q c_WV `VhQcQVc USQ hYb\Q ‑ hYb\YcV\m Y
X^Q]V^QcV\m c_Z WV Ua_RY5 `aYSVUݷ^^_Z [ `a_bcVZiV]d S_X]_W^_]d SYUd7

;_TUQ `a_TaQ]]Q RdUVc ^Q`YbQ^Q Y `a_ZUݷc [_]`Y\pgYo5 UQ\m^VZiYV
UVZbcSYp ^QhY^QojVT_ `a_TaQ]]YbcQ5 ^Y[_TUQ ^V XQUd]lSQSiVT_bp _ `aQ6
SY\m^_Z _aTQ^YXQgYY cVbcYa_SQ^Yp5 ]_Tdc SlT\pUVcm cQ[C

>5G295I8?CDCN8G?B;4 786B31>35<
;> :>
> <
>5G295I8?CDCN8G?B;4 786B31>35<
@ :;
@ :;
>5G295I8?CDCN8G?B;4 786B31>35<
:99 ;999
: ;9
>5G295I8?CDCN8G?B;4

3 R_\miY^bcSV b\dhQVS ^QhY^QojYV ^Q nc_] db`_[QYSQocbp5 aViYS5 hc_ `a_6
TaQ]]Q 5ݷaQSY\m^Qp`ݷ ^_ XQUQhQ b_[aQjV^Yp Ua_RY ^V bc_\m `a_bcQ5 [Q[ [Q6
WVcbp ^Q `VaSlZ SXT\pU7 6b\Y `a_TaQ]]d ^Q`YbQcm Sݷ \_R5ݷ _^Q5 b[_aVV SbVT_5
^V RdUVc aQR_cQcm U\p _caYgQcV\m^lf hYbV\7 ?R nc_] ^QiV]d ^QhY^QojV]d
]_WVc b[QXQcm VT_ R_\VV _`lc^lZ c_SQaYj Y\Y5 Vb\Y UV\_ `a_Ybf_UYc ^Q XQ6
^pcYpf S [\QbbV ‑ `aV`_UQSQcV\mD `_`a_R_SQS XQ`dbcYcm bS_o `a_TaQ]]d Y
`_UQcm VZ ^Q Sf_U hc_6^YRdUm bݷ ]Y^db_]5ݷ Vݷ QSc_a ]_WVc dRVUYcmbp5 hc_
bcQaiYV c_SQaYjY `aQSl Y `a_TaQ]]Q5 [ `aY]Vad5 ݷXQgY[\Y\Qbmݷ 1Y]V^^_
nc_ `a_YX_ZUݷc b `a_bcVZiVZ aVQ\YXQgYVZ Q\T_aYc]Q 6S[\YUQ5 [_c_aQp ^V
dhYclSQVc _b_RV^^_bcVZ aQR_cl _`VaQgYY =?4 U\p _caYgQcV\m^lf _`VaQ^6
U_S27 ;_^Vh^_5 Yb`aQSYcm `a_TaQ]]d _b_Rlf `a_R\V] ^V b_bcQS\pVc5 SQW^VV
UadT_VC \oRlV Yb`aQS\V^Yp ]_Tdc ݷb\_]Qcmݷ c_5 hc_ U_ nc_T_ aQR_cQ\_5 cQ[
hc_ ^_Sdo SVabYo `a_TaQ]]l `aYUݷcbp cVbcYa_SQcm b bQ]_T_ ^QhQ\Q5 c_
Vbcm cVbc_SlV XQ`db[Y5 [_c_alV dWV Rl\Y `a_UV\Q^l5 `aYUݷcbp `_Sc_aYcm5
[QWUlZ aQX SS_Up hYb\Q b [\QSYQcdal7
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;Q[ dWV5 b[_aVV SbVT_5 U_TQUQ\bp hYcQcV\m5 cVbcYa_SQ^YV S Yb`_\^V^YY
R_\VV _`lc^_T_ `a_TaQ]]YbcQ ]_T\_ Rl SlT\pUVcm cQ[C
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Nc_c `_Uf_U5 ^Vb_]^V^^_5 \dhiV `aVUlUdjVT_5 ^_ Y _^ `_[Q Vjݷ UQ\ݷ[ _c `_\6
^_gV^^_T_ cVbcYa_SQ^Yp5 SVUm U\p `_Sc_aV^Yp [QWU_T_ YX cVbc_S VT_ ^dW^_
RdUVc ^QZcY S Ybc_aYY Sadh^do5 Q `_b\V XQ`db[Q caQcYcm SaV]p5 `a_SVapp5
`aQSY\m^lV hYb\Q ^Q`VhQcQ^l Y\Y ^Vc7

Hc_Rl `_^pcm5 [Q[ `aQSY\m^_ _aTQ^YX_SQcm cVbcYa_SQ^YV `a_TaQ]]l5 UQ6
SQZcV U\p ^QhQ\Q XQ]VcY]5 hc_ [QWUlZ cVbc d ^Qb b_bc_Yc YX hVclaݷf hYbV\C
USQ YX ^Yf `a_TaQ]]V `_UQocbp ^Q Sf_U5 Q USQ UadTYf ^dW^l5 hc_Rl baQS6
^Ycm b ^Y]Y ^Q`VhQcQ^^lZ `a_TaQ]]_Z aVXd\mcQc7 CQ[_Z cVbc ]_W^_ XQ`YbQcm
S _U^d bca_h[dD cQ[5 caY cVbcQ YX ^QiVT_ `aY]VaQ SlaQWQocbp bca_[Q]Y

;> :> > <
@ :; @ :;
:99 ;999 : ;9

?bcQ\_bm `aYUd]Qcm [Q[_Z6^YRdUm ]VfQ^YX]5 [_c_alZ5 Y]Vp ^QR_a cVbc_S S
cQ[_] SYUV5 bQ]5 RVX ^QiVT_ dhQbcYp XQ`dbcYc cVbcYadV]do `a_TaQ]]d ^dW6
^_V hYb\_ aQX5 `_UQbc VZ ^Q Sf_U cVbc_SlV UQ^^lV Y `a_SVaYc `aQSY\m^_bcm
aVXd\mcQc_S7 3 ^QiVZ bYcdQgYY bQ]lZ `a_bc_Z b`_b_R U_RYcmbp nc_T_ ‑ ^Q`Y6
bQcm b[aY`c ^Q pXl[V [_]Q^U^_T_ Y^cVa`aVcQc_aQD Vb\Y Sl ^V `_]^YcV5 [Q[
nc_ UV\QVcbp5 `VaVhYcQZcV 7<:7;7:ݷ

Hc_Rl `_^pcm5 [Q[ ^Qi b[aY`c RdUVc SlT\pUVcm5 `aVUbcQSY] bVRV5 hc_
hVclaV hYb\Q5 b_bcQS\pojYf cVbc5 aQb`_\QTQocbp S `VaV]V^^lf 415 425 43 Y
447 ݷa_T^Qcm@ݷ cVbc ]_W^_ [_]Q^U_Z ?538ݷ 41 42 L 786B31>35<ݷD ^_ ^Q]
^dW^_ ^V `a_bc_ XQ`dbcYcm `a_TaQ]]d5 Q baQS^Ycm aVXd\mcQc b _WYUQV]l]5
U\p hVT_ aVXd\mcQc ^dW^_ c_WV `_]VbcYcm S `VaV]V^^do7 5\p nc_T_ ]_W^_
S_b`_\mX_SQcmbp `aYbSQYSQ^YV] Y RaQc^l]Y_ݷ Q`_bca_eQ]Y5ݷ [_c_alV5 [Q[
]l `_]^Y]5 `_UbcQS\poc S]Vbc_ bVRp aVXd\mcQc Sl`_\^V^Yp [_]Q^UlC

B5CF‘538? 41 42 L 786B31>35<‘

AVXd\mcQc5 `_`QSiYZ S `VaV]V^^do 4B5C5 ]_W^_ baQS^Ycm b _WYUQV]l]5 Y
Vb\Y _R^QadWV^_ ^Vb_S`QUV^YV5 b__RjYcm _R nc_] `_\mX_SQcV\oC

96 d H243 442 1F H24B5C2 fD D85>
538? ]N\] 41 42 OJRUNMC 5H@53D54 243 4425 7?D 24B5C2

69
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@_b\VU_SQcV\m^_ ݷXQT^Qcmݷ S `VaV]V^^lV 415 425 43 Y 44 hYb\Q YX cVbc_S ^Q]
`_]_WVc Sbca_V^^Qp S Y^cVa`aVcQc_a [_]Q^UQ B514D S [QhVbcSV `QaQ]Vca_S
ncQ [_]Q^UQ `aY^Y]QVc Y]V^Q `VaV]V^^lf 1RVX X^Q[Q 25ݷ4ݷ hYcQVc YX bS_VT_
`_c_[Q SS_UQ bca_[d5 aQXRYSQVc Vݷ ^Q b\_SQ Y ݷaQb[\QUlSQVcݷ ncY b\_SQ `_
XQUQ^^l] `VaV]V^^l]5 `aYhݷ] Vb\Y b\_S _[QXQ\_bm R_\miV5 c_ S `_b\VU^oo
`VaV]V^^do `_`QUݷc SVbm _bcQc_[ bca_[Y5 b_bc_pjYZ YX SbVf ݷYi^Yf\ݷ b\_S7
;_]Q^UQ B514 _R\QUQVc `_\VX^l] bS_ZbcS_]C Vb\Y _hVaVU^do bca_[d `a_hY6
cQcm dUQ\_bm5 _^Q XQSVaiQVcbp db`Vi^_5 Q Vb\Y `_c_[ [_^hY\bp ‑ ^Vdb`Vi^_7
Nc_ `_XS_\pVc b Vݷ `_]_jmo _aTQ^YX_SQcm gY[\ G89<5 `aY]Va^_ cQ[C

G89<5 B514 1 2 3 4D 4?
3 XUVbm RdUVc cV\_ gY[\Q

4?>5

3 cV\V cQ[_T_ gY[\Q `VaV]V^^lV 415 425 43 Y 44 `_b\VU_SQcV\m^_ `aY^Y]Q6
oc bS_Y]Y X^QhV^Yp]Y `VaS_V5 Sc_a_V5 caVcmV Y hVcSݷac_V b\_S_ YX _hVaVU^_Z
bca_[Y7 ?c]VcY]5 hc_ [QWUlZ ^Qi cVbc [Q[ aQX `aVUbcQS\pVc b_R_Z bca_[d YX
hVclaݷf b\_S 1S a_\Y b\_S Slbcd`Qoc hYb\Q5 ^_ _^Y SVUm c_WV b_bc_pc YX bY]6
S_\_SD S [_]Q^U^_6b[aY`c_Slf pXl[Qf ^Vc ^YhVT_5 [a_]V bca_[27 3 cV\V gY[\Q
]l `_]VbcY] `aYSVUݷ^^lZ SliV 965 `a_T_^pojYZ _cUV\m^lZ cVbc5 Y _bcQ^Vc6
bp c_\m[_ `aYUd]Qcm5 [Q[ `_UQcm `_\dhYSiVZbp [_^bcad[gYY ^Q bcQ^UQac^lZ
SS_U `_b\VU_SQcV\m^_bcm ^QiYf cVbc_S7 5\p nc_T_ ]_W^_ S_b`_\mX_SQcmbp `V6
aV^Q`aQS\V^YV] SYUQ U_[d]V^cݷ XUVbm5ݷ [_c_a_V UV\QVcbp b `_]_jmo X^Q[Q
7ݷEEݷ @_b\V nc_T_ X^Q[Q bcQSYcbp ^V[_c_a_V b\_S_ 25ݷ_bc_`6b\_Sݷ1 Q XQcV] `Y6
iVcbp cV[bc5 [_c_alZ b\VUdVc `_UQcm ^Q Sf_U [_]Q^UV5 Y XQSVaiQVcbp nc_c
cV[bc bca_[_Z5 b_bc_pjVZ gV\Y[_] YX bc_`6b\_SQ7

3bݷ S]VbcV RdUVc SlT\pUVcm `aY]Va^_ cQ[C

31829>8C8
3 6B31>35<hD5CD7C8

G89<5 B514 1 2 3 4 D 4?
B5CF‘538? 41 42 L 786B31>35<‘
96 d H243 442 1F H24B5C2 fD D85>

538? ]N\] 41 42 OJRUNMC 5H@53D54 243 4425 7?D 24B5C2
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>Vb]_cap ^Q bS_o `aY]YcYS^_bcm5 nc_ dWV bQ]lZ ^Qbc_pjYZ `_\^_gV^^lZ
[_]`\V[c cVbc_S b S_X]_W^_bcmo QSc_]QcYhVb[_T_ `a_T_^Q7 ;Q[ ]_W^_ XQ6
]VcYcm5 U_RQS\V^YV ^_S_T_ cVbcQ bS_UYcbp [ S`YblSQ^Yo Vjݷ _U^_Z bca_h[Y
`VaVU NWM5 ^_ nc_ ^V T\QS^_VD SQW^VV c_5 hc_ `a_T_^ SbVf cVbc_S ^V caVRdVc _c
^Qb ^Y[Q[Yf dbY\YZ5 ]l `a_bc_ XQ`db[QV] b[aY`c Y b]_caY]5 SlUQbc \Y _^
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hc_6^YRdUm7 6b\Y _^ ^YhVT_ ^V SlUQ\ ‑ `a_T_^ `a_iݷ\ db`Vi^_7 ?RjVV `aQ6
SY\_5 [_c_a_]d ]l eQ[cYhVb[Y dWV `_b\VU_SQ\Y5 XSdhYc cQ[C cVbc ]_WVc
Rlcm cadU^_ ^Q`YbQcm5 ^_ U_\W^_ Rlcm \VT[_ `a_T^Qcm7

5V\_ cdc S_c S h7[ݷ CVbcl ^dW^l ^V c_\m[_ U\p c_T_5 hc_Rl `_`lcQcmbp
SlpSYcm _iYR[Y baQXd `_b\V ^Q`YbQ^Yp `a_TaQ]]l5 ^_ Y U\p c_T_5 hc_Rl
`_b\V [QWU_T_ Yb`aQS\V^Yp ]_W^_ Rl\_ U_ [Q[_Z6c_ aQXd]^_Z bcV`V^Y dSV6
aYcm bVRp5 hc_ ]l5 S^_bp YX]V^V^Yp5 ^YhVT_ ^V b\_]Q\Y7 @_nc_]d _c\QU[d
^Y[_TUQ ^V b\VUdVc bhYcQcm _[_^hV^^_Z5 Q cVbcl ^Y S [_V] b\dhQV ^V ^QU_
SlRaQblSQcm 1^Q`aY]Va5 bcYaQcm2 ‑ _^Y Vjݷ ^V aQX `aYT_UpcbpD Y5 [_^Vh^_
WV5 ^V_Rf_UY]_ aQbhYclSQcm ^Q c_5 hc_ `_b\V \oRlf ]Q\_6]Q\mb[Y XQ]Vc^lf
YX]V^V^YZ S `a_TaQ]]V ^Q] ^dW^_ RdUVc `_USVaT^dcm Vݷ `a_SVa[V ^Q SbVf
Y]VojYfbp d ^Qb cVbcQf5 Q UV\Qcm nc_ Sadh^do5 `_^pc^_V UV\_5 ^Vb[_\m[_
^Q[\QU^_7

6b\Y _hVaVU^_Z cVbc SlpSY\ _iYR[d S `a_TaQ]]V5 ^V c_a_`YcVbm Ra_bQcm6
bp hc_6c_ Yb`aQS\pcm7 5\p ^QhQ\Q bc_Yc `_Ud]Qcm5 ^V\mXp \Y d`a_bcYcm cVbc5
^Q [_c_a_] `a_pSY\Qbm _iYR[Q5 c_ Vbcm ^V\mXp \Y ^Q`YbQcm cVbc5 `a_pS\po6
jYZ cd WV _iYR[d5 ^_ `aY nc_] R_\VV `a_bc_Z7 ;_^Vh^_5 nc_ ^V X^QhYc5 hc_
R_\VV b\_W^lZ cVbc `aY nc_] ^dW^_ SlRa_bYcm7 CVbcl S__RjV ^V ^QU_ SlRaQ6
blSQcm7 >_ hV] cVbc `a_jV5 cV] ]V^miV eQ[c_a_S5 [_c_alV ]_Tdc `_S\Ypcm ^Q
aQR_cd `a_TaQ]]l5 Y cV] \VThV RdUVc ^QZcY _iYR[d7 @_b\VU_SQcV\m^_ d`a_6
jQp _UY^ cVbc5 Sl ]_WVcV b_XUQcm gV\_V bV]VZbcS_ cVbc_S5 `aYh5[ݷ S_X]_W^_5
bQ]lV `a_bclV YX ^Yf dWV ^V RdUdc `a_pS\pcm _iYR[d7 Nc_ ^V `_S_U _bcQ6
^QS\YSQcmbpC `_`a_RdZcV SXpcm bQ]lZ `a_bc_Z YX cVbc_S5 [_c_alZ Sbݷ Vjݷ
5ݷiYRQVcbp_ݷ Y d`a_bcYcm VT_ S [Q[_]6^YRdUm UadT_] ^Q`aQS\V^YY7 3 \oR_]
b\dhQV SbV b_XUQ^^lV cVbcl5 S^V XQSYbY]_bcY _c c_T_5 `a_pS\poc \Y _^Y `ap6
]_ bVZhQb [Q[do6c_ _iYR[d Y\Y ^Vc5 gV^^l U\p UQ\m^VZiVZ _c\QU[YC _U^Y
]_Tdc d[QXQcm `dcm `_Yb[Q _iYR[Y5 UadTYV ‑ `_[QXQcm5 TUV _iYR[d Yb[Qcm
c_h^_ ^V ^QU_7

BdjVbcSdVc _b_RlZ `_Uf_U [ ^Q`YbQ^Yo `a_TaQ]]5 [_c_alZ ^QXlSQVcbp D5CD fiBCD ‑
^Q adbb[YZ nc_ ]_W^_ `aYR\YXYcV\m^_ `VaVSVbcY [Q[ cVbcݷ b^QhQ\Q7ݷ @aY nc_] `_Uf_UV
b^QhQ\Q `Yidc cVbcl5 XQ`db[Qoc Yf5 dRVWUQocbp5 hc_ _^Y ^V aQR_cQoc5 Q XQcV] `Yidc
cV[bc `a_TaQ]]l cQ[5 hc_Rl XQbcQSYcm cVbcl XQaQR_cQcm7 6b\Y `a_TaQ]]Ybcd ^QhY^QVc
[QXQcmbp5 hc_ `a_TaQ]]Q Sbݷ aQS^_ ^Q`YbQ^Q ^V cQ[5 [Q[ U_\W^Q Rlcm5 V]d ^dW^_ b^Q6
hQ\Q ^Q`YbQcm ^_SlZ cVbc5 [_c_alZ5 ^V baQR_cQS5 cV] bQ]l] UQbc ^V[_V _RkV[cYS^_V
`_UcSVaWUV^YV ݷV`aQSY\m^_bcY^ݷ `a_TaQ]]l5 Y \Yim XQcV] YX]V^Ycm `a_TaQ]]d cQ[5
hc_Rl `a_f_UY\ Y ^_SlZ cVbc5 Y SbV bcQalV7 >Q`YbQ^YV `a_TaQ]]^_T_ cV[bcQ5 `aVU6
^QX^QhV^^_T_ U\p hVT_6c_ Y^_T_5 [a_]V dU_S\VcS_aV^Yp Y]VojYfbp cVbc_S5 `_\^_bcmo
Yb[\ohQVcbp7

@aY nc_] `_Uf_UV cVbcl S _b^_S^_] `Yidc ^V U\p `a_TaQ]]l gV\Y[_]5 Q U\p [QW6
U_Z Vݷ `a_gVUdal Y ed^[gYY5 U\p `_UbYbcV]5 S[\ohQojYf ^Vb[_\m[_ bSpXQ^^lf ]VWUd
b_R_Z `a_gVUda Y c7 U7 B\VU_SQ^YV `aY^gY`d D5CDݷ fiBCDݷ `_XS_\pVc `aQSYcm `a_TaQ]]d
b]V\VV5 ^V R_pbm Vݷ Yb`_acYcmC Vb\Y ]l hc_6c_ Yb`_acY]5 _R nc_] ^Q] b[QWdc `VaVbcQS6
iYV aQR_cQcm cVbcl5 Vb\Y WV hc_6c_ Yb`_acYcbp5 ^_ ^Y _UY^ cVbc `aY nc_] ^V `VaVbcQ^Vc
aQR_cQcm ‑ X^QhYc5 cVbc_S_V `_[alcYV ^VU_bcQc_h^_ Y ^dW^_ ^Q`YbQcm R_\miV cVbc_S7

;_^Vh^_5 Sl ^V _RpXQ^l b\VU_SQcm nc_]d `_Uf_Ud5 ^_ X^Qcm _ VT_ bdjVbcS_SQ^YY Y
Y]Vcm S SYUd S_X]_W^_bcm VT_ `aY]V^V^Yp RdUVc [Q[ ]Y^Y]d] `_\VX^_7
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;7:<7<7 ?c\QU_h^Qp `VhQcm

;_TUQ YX cVbc_S SlWQc_ Sbݷ hc_ c_\m[_ ]_W^_5 eQ^cQXYp ^Q cV]d _hcݷ
Rl Vjݷ `a_SVaYcmݷ _[_^hQcV\m^_ Ybbp[\Q5 Q `a_TaQ]]Q `a_U_\WQVc aQR_cQcm
^V`aQSY\m^_5 ^Qbcd`QVc ]_]V^c5 [_TUQ ^V_Rf_UY]_ `_^pcm5 `_hV]d cVbcl UQ6
oc bc_\m ^V_WYUQ^^lV aVXd\mcQclD Y^QhV T_S_ap5 ^dW^_ Slpb^Ycm5 hc_ S
UVZbcSYcV\m^_bcY `a_Ybf_UYc S `a_TaQ]]V7

@_WQ\dZ5 bQ]lZ SlZݷUViݷ Y bVaUYclZݷ b`_b_R U\p nc_T_ ‑ SbcQSYcm S
`a_TaQ]]d U_`_\^YcV\m^lV _`VaQc_al5 [_c_alV RdUdc hc_6c_ `VhQcQcm7 9^6
e_a]QgYp5 [_c_ado cQ[YV _`VaQc_al `VhQcQoc5 ^V Y]VVc _c^_iV^Yp [ aViQV6
]_Z XQUQhV5 _^Q ^dW^Q c_\m[_ S `a_gVbbV _c\QU[YD b_RbcSV^^_ T_S_ap5 Sbݷ nc_
cQ[ Y ^QXlSQVcbp ‑ _c\QU_h^Qp `VhQcm7 HQjV SbVT_ _c\QU_h^Qp `VhQcm
`_XS_\pVc Slpb^Ycm _cSVcl ^Q USQ S_`a_bQC U_f_UYcݷ \Y `a_TaQ]]Q U_ nc_T_
]VbcQݷ Y ]Q]ݷ YX]V^pVcbp 1[Q[_V X^QhV^YV `_\dhQVc2 ncQ `VaV]V^^Qp7ݷ

@VaS_V5 hc_ ^dW^_ XQ`_]^Ycm _c^_bYcV\m^_ _c\QU_h^_Z `VhQcYC _c\QU_h6
^lV b__RjV^Yp U_\W^l Rlcm \VT[_ dX^QSQV]l Y ^V U_\W^l b\Y6
SQcmbp b _bcQ\m^_Z Y^e_a]QgYVZ5 [_c_ado SlUQݷc SQiQ `a_TaQ]]Q7
=_W^_ ^QhQcm [QWU_V _c\QU_h^_V b__RjV^YV5 ^Q`aY]Va5 b `pcY XSݷXU_hV[5
Y\Y b_ b\_SQ ݷMNK^Pݷ 1_RpXQcV\m^_ XQT\QS^l]Y Rd[SQ]Y5 Vb\Y c_\m[_ SQiQ
`a_TaQ]]Q icQc^_ ^V SlUQݷc b__RjV^YZ XQT\QS^l]Y ‑ S cQ[_] b\dhQV ]Qa[Va
_c\QU_h^_Z `VhQcY bc_Yc ^QRaQcm5 ^Q`a_cYS5 bca_h^l]Y25 Y\Y b \Q[_^Yh^_6
T_ Dݷaaaݷ T\QS^_V ‑ hc_Rl _c\QU_h^do `VhQcm Rl\_ f_a_i_ SYU^_7 3c_a_V
`a_bc_V `aQSY\_ U\p _c\QU_h^_Z `VhQcY ‑ ^V XQRlSQZcV `a_ `VaVS_Ul
bca_[D U\p @Qb[Q\p nc_ _X^QhQVc5 hc_ ^dW^_ `aY]V^pcm GB9D5<>7 5V\_ cdc S
cQ[ ^QXlSQV]_Z RdeVaYXQgYY SlS_UQD b__RjV^YV5 [_c_a_V ^V XQ[_^hY\_bm `V6
aVS_U_] bca_[Y5 Sl ]_WVcV dSYUVcm ^V baQXd5 Q Vb\Y `a_TaQ]]Q XQSVaiYcbp
QSQaYZ^_ ‑ c_ Y S__RjV ^V dSYUVcm5 hc_ b_SVaiV^^_ ^V T_UYcbp U\p _c\QU_h6
^_Z `VhQcY7

6b\Y T_S_aYcm c_h^VV5 _`VaQgYY SlS_UQ `_]VjQoc Y^e_a]QgYo S RdeVa5 YX [_c_a_6
T_ _^Q _cUQݷcbp _`VaQgY_^^_Z bYbcV]V U\p SlUQhY S `_c_[ S _`aVUV\ݷ^^lf b\dhQpfC `aY
XQ`_\^V^YY RdeVaQ5 `aY XQSVaiV^YY `a_TaQ]]l5 `aY SlX_SV `a_gVUdal5 `aY^dUYcV\m6
^_ _hYjQojVZ RdeVa 1U\p OB55 Y1C31< cQ[Qp `a_gVUdaQ ^QXlSQVcbp 6<EC8D S hQbc^_bcY5
6<EC81?ED@ED2 `aY^dUYcV\m^_ SlcVb^pVc RdeVa bcQ^UQac^_T_ `_c_[Q SlS_UQ27 ;a_]V
c_T_5 `aY SlS_UV ^Q cVa]Y^Q\ 1S _c\YhYV _c SlS_UQ S eQZ\2 SlcVb^V^YV `a_YXS_UYcbp
cQ[WV `aY SlUQhV `VaVS_UQ bca_[Y Y `aY XQcaVR_SQ^YY `a_TaQ]]_Z _`VaQgYY SS_UQ ‑
^Q b\dhQZ5 Vb\Y `VaVU ncY] Rl\_ SlUQ^_ `aYT\QiV^YV [ SS_Ud7

6jݷ _UY^ ]_]V^c5 bSpXQ^^lZ b _c\QU_h^_Z `VhQcmo5 U_S_\m^_ _hVSYUV^5
^_ ^V[_c_al] dhV^Y[Q] nc_ `_hV]d6c_ `aYf_UYcbp `_Sc_apcm `_ ^Vb[_\m[_
aQXC U\p _`VaQc_a_S5 bSpXQ^^lf b _c\QU_h^_Z `VhQcmo5 bcad[cda6
^lV _cbcd`l ^Y[c_ ^V _c]V^p\7 5QWV Vb\Y Sl ^Q]VaV^l hVaVX `pcm ]Y6
^dc SlhYbcYcm YX cV[bcQ `a_TaQ]]l SbcQS\pV]lV _`VaQc_al5 nc_ ^V `_S_U
`aVSaQjQcm cV[bc `a_TaQ]]l S ^V\V`lV [QaQ[d\Y5 `dbcm UQWV SbVT_ \Yim ^Q
`pcm ]Y^dc7

3`a_hV]5 ^V c_a_`YcVbm dRYaQcm YX cV[bcQ _c\QU_h^do `VhQcm7 ;Q[ `_6
[QXlSQVc `aQ[cY[Q Y T\QbYc SbV\V^b[YZ XQ[_^ `_U\_bcY5 [Q[ c_\m[_ YX `a_6
TaQ]]l RdUVc dRaQ^ `_b\VU^YZ _`VaQc_a _c\QU_h^_Z `VhQcY5 S ^VZ cdc WV
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_R^QadWYcbp _hVaVU^Qp _iYR[Q5 U\p _c\_SQ [_c_a_Z R�_\mido hQbcm c_\m[_
hc_ dRaQ^^lf _`VaQc_a_S `aYUݷcbp SbcQSYcm _RaQc^_7 2dUVc \dhiV SXpcm _c6
\QU_h^lV _`VaQc_al S eYTda^lV b[_R[Y5 `aVSaQcYS Yf S [_]]V^cQaYY 1^_ ^V
^QadiQp `aY nc_] bcad[cda^lf _cbcd`_S12 ?U^Q[_ UQWV SbcQS[Q Y dUQ\V^YV
X^Q[_S [_]]V^cQaYp ]_WVc _[QXQcmbp ^V_`aQSUQ^^_ cadU_ݷ][Y] UV\_]7 @aQ6
SY\m^VV RdUVc S_b`_\mX_SQcmbp UYaV[cYSQ]Y db\_S^_Z [_]`Y\pgYY 5 [_6
c_alV `aYi\Y S @Qb[Q\m YX pXl[Q BY Y ^Q `VaSlZ SXT\pU SlT\pUpc U_S_\m^_
bcaQ^^_7 5\p db\_S^_Z [_]`Y\pgYY Yb`_\mXdocbp 5ݷbY]S_\lݷ [_c_alV ^dW6
^_ DݷaVUV\pcm`_ݷ ^Y U\p hVT_ UadT_T_ _^Y ^V T_Upcbp5 S _c\YhYV _c BY5 TUV
_b^_S^Qp a_\m Q^Q\_TYh^lf ݷbY]S_\_Sݷ b_SVaiV^^_ Y^Qp7 CQ[ Y\Y Y^QhV5
`aYUd]QZcV bVRV [Q[_Z6c_ YUV^cYeY[Qc_a5 [_c_alZ Sl RdUVcV Yb`_\mX_SQcm
S [QhVbcSV ݷbY]S_\Qݷ U\p S[\ohV^Yp Y _c[\ohV^Yp _c\QU_h^_Z `VhQcY Y
R_\miV ^Y U\p hVT_D ]_W^_ `_aV[_]V^U_SQcm ^Q ncd a_\m b\_S_ 7ݷMNK^Pݷ @_6
]VbcYcV S ^QhQ\V `a_TaQ]]l UYaV[cYSd K4MNORWNݷ MNK^PM5ݷ [_c_aQp aV6`_ݷ
UV\Ycݷ nc_c bY]S_\7 CV`Vam [QWUlZ eaQT]V^c `a_TaQ]]l5 `aVU^QX^QhV^^lZ
U\p _c\QU_h^_Z `VhQcY5 `_]VbcYcV ]VWUd UYaV[cYSQ]Y db\_S^_Z [_]`Y\p6
gYY5 `aY]Va^_ cQ[C

K4ROMNO MNK^PM
GB9D5<>1’MNK^PC H F ’5 H5 ’ I F ’5 I2D
K4NWMROM

@_[Q S ^QhQ\V `a_TaQ]]l Vbcm UYaV[cYSQ5 _`aVUV\pojQp bY]S_\ MNK^P5 cQ6
[_Z _`VaQc_a GB9D5<> RdUVc dhYclSQcmbp [_]`Y\pc_a_]5 [Q[ _Rlh^_5 ^_ Vb6
\Y dRaQcm UYaV[cYSd MNORWN5 ݷ\_bY]Sݷ MNK^P bcQ^Vc ^V_`aVUV\5^ݷ Y Sb5ݷ hc_
XQ[\ohV^_ ]VWUd K4ROMNO MNK^PM Y K4NWMROM5 [_]`Y\pc_a `a_bc_ `a_YT^_6
aYadVc7 8Q]VcY]5 UYaV[cYSd MNORWN UQWV ^V _RpXQcV\m^_ dRYaQcm `_\^_bcmo5
U_bcQc_h^_ dRaQcm YX ^Vݷ bY]S_\ 5ݷ4ݷ Y _^Q `aVSaQcYcbp S _Rlh^lZ [_]]V^6
cQaYZ5 Q Sbp _c\QU_h^Qp `VhQcm _c[\ohYcbpD Vb\Y _c\QU_h^Qp `VhQcm `_caV6
RdVcbp b^_SQ5 U_bcQc_h^_ RdUVc SbcQSYcm bY]S_\ ^Q ]Vbc_7 >_ ]_W^_ bUV\Qcm
Vjݷ \dhiVC UYaV[cYSd MNORWN S `a_TaQ]]d S__RjV ^V SbcQS\pcm5 Q bY]S_\
`aY ^V_Rf_UY]_bcY _`aVUV\pcm YX [_]Q^U^_Z bca_[Y [_]`Y\pc_aQ7 5\p nc_6
T_ U_bcQc_h^_ U_RQSYcm S [_]Q^U^_Z bca_[V e\QW_[ 5ݷ64MNK^Pݷ `aY]Va^_
cQ[C

6@3 64MNK^P =I@B?77@1C

5VZbcSdp cQ[5 ]l ]_WV] [_]`Y\Ya_SQcm ^Qid `a_TaQ]]d b Yb`_\mX_SQ^YV]
_c\QU_h^_Z `VhQcY Y\Y RVX5 ^V YX]V^pp `aY nc_] Ybf_U^lZ cV[bc7 @_hV]d nc_
]_WVc _[QXQcmbp SQW^l]5 Sl `_Z]ݷcV5 [_TUQ ^Qh^ݷcV Yb`_\mX_SQ^YV bYbcV]l
[_^ca_\p SVabYZ7

3 ^V[_c_alf b\dhQpf `aY _c\QU[V caVRdVcbp dX^Qcm5 [Q[_S_ cV[djVV ^Q6
`_\^V^YV b\_W^_Z bcad[cdal UQ^^lf ‑ b`Yb[Q5 UVaVSQ5 fVi6cQR\Ygl Y\Y
hVT_6c_ Vjݷ R_\VV b\_W^_T_7 2_pcmbp cQ[Yf bYcdQgYZ ^V b\VUdVc5 ^YhVT_
b\_W^_T_ _^Y b_R_Z ^V `aVUbcQS\pocD `a_bc_ bc_Yc5 `_6SYUY]_]d5 _`YbQcm
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[Q[do6^YRdUm `a_gVUdad5 b`VgYQ\m^_ `aVU^QX^QhV^^do U\p aQb`VhQc[Y cV6
[djVT_ b_bc_p^Yp ^dW^_Z ^Q] bcad[cdal UQ^^lf7 CQ[do `a_gVUdad ]_W^_
gV\Y[_] XQ[\ohYcm S db\_S^_6[_]`Y\YadV]lZ eaQT]V^c5 hc_Rl S SVabYo Yb6
`_\^pV]_T_ eQZ\Q RVX _c\QU_h^_Z `VhQcY `a_gVUdaQ ^V Sf_UY\Q Y ^V dSV\Y6
hYSQ\Q _Rkݷ] ]QiY^^_T_ [_UQ7

;7:<7=7 ?c\QUhY[ 742

?c\QU_h^Qp `VhQcm ‑ baVUbcS_5 RVbb`_a^_5 ]_j^_V5 ^_ S apUV b\dhQVS
]l ]_WV] aQX_RaQcmbp S `a_Ybf_UpjV] T_aQXU_ RlbcaVV5 Vb\Y ^Q] `_XS_\pc
Sl`_\^Ycm ^Qid `a_TaQ]]d `_ iQTQ] b `a_b]_ca_] cV[djYf X^QhV^YZ `VaV6
]V^^lf7 5\p nc_T_ Yb`_\mXdVcbp b`VgYQ\m^Qp `a_TaQ]]Q5 [_c_aQp ^QXlSQVcbp
_c\QUhY[_] D S b_SaV]V^^lf SVabYpf ?B ^>9H5 S c_] hYb\V U9>EH5 ^QYR_\VV
`_`d\paV^ _c\QUhY[ 742 1PW^ M52E775B25 VT_ ]l bVZhQb Y `_`a_RdV] XQUVZ6
bcS_SQcm7

@VaS_V5 hc_ ^dW^_ dpb^Ycm5 ^QhY^Qp aQR_cQcm b _c\QUhY[_] ‑ ^Q] `_caV6
RdVcbp _`aVUV\ݷ^^Qp `_]_jm b_ bc_a_^l [_]`Y\pc_aQ7 ?c\QUhY[ aQR_cQVc
b Yb`_\^pV]l] eQZ\_]5 S [_c_a_] b_UVaWYcbp aVXd\mcQc `VaVS_UQ ^QiVZ
`a_TaQ]]l S ]QiY^^lZ [_UD [Q[ b\VUbcSYV5 cQ] _Rlh^_ ^Vc ^Y[Q[_Z Y^e_a6
]QgYY _R Y]V^Qf ^QiYf `VaV]V^^lf Y `_U`a_TaQ]]5 _ bca_[Qf Ybf_U^_T_
cV[bcQ Y c7 `7D _c\QUhY[ ]_T Rl5 [_^Vh^_5 `_[QXQcm ^Q] ]QiY^^lZ [_U5 `_\d6
hYSiYZbp YX ^QiVZ `a_TaQ]]l5 S SYUV ]^V]_^YhVb[Yf 1QbbV]R\Va^lf2 _R_6
X^QhV^YZ5 Y `aVU\_WYcm ^Q] `a_ZcYbm `_ ^V]d `_iQT_Sl] Sl`_\^V^YV]5 ^_
c_\[d _c nc_T_ Rl\_ Rl ^V b\Yi[_] ]^_T_C b[_aVV SbVT_5 T\pUp ^Q ]^V]_^Y[Y
]QiY^^lf [_]Q^U5 ]l `a_bc_ ^V dX^QV] [_^bcad[gYY `a_TaQ]]l5 YX [_c_alf
nc_c [_U `_\dhY\bp7 B nc_Z `a_R\V]_Z `_XS_\pVc b`aQSYcmbp cQ[ ^QXlSQV]Qp
_c\QU_h^Qp Y^e_a]QgYp 5 [_c_ado [_]`Y\pc_a ]_WVc `_ ^QiVZ `a_bmRV
SbcQSYcm S Yb`_\^pV]lZ eQZ\7 NcQ Y^e_a]QgYp S[\ohQVc bSVUV^Yp _R_ SbVf
Y]V^Qf5 [_c_alV ]l Yb`_\mX_SQ\Y S `a_TaQ]]V5 Q cQ[WV _R Y]V^Qf eQZ\_S5
b_UVaWQSiYf Ybf_U^lZ cV[bc ^QiVZ `a_TaQ]]l5 Y _ ^_]VaQf bca_[ Ybf_U^_T_
cV[bcQ5 YX [_c_alf `_\dhY\bp c_c Y\Y Y^_Z eaQT]V^c ]QiY^^_T_ [_UQ7

?c\QU_h^Qp Y^e_a]QgYp XQ^Y]QVc baQS^YcV\m^_ ]^_T_ ]VbcQ S Yb`_\^p6
V]_] eQZ\V5 ^Y[Q[ ^V _caQWQpbm ^Q Yb`_\^V^YY `a_TaQ]]l ‑ _^Q ^dW^Q
c_\m[_ `aY Yb`_\mX_SQ^YY _c\QUhY[Q7 @_nc_]d [_]`Y\pc_a ^V b^QRWQVc Yb6
`_\^pV]lZ eQZ\ _c\QU_h^_Z Y^e_a]QgYVZ5 Vb\Y VT_ _R nc_] ^V `_`a_bYcmD
^d Q `_`a_bYcm ]_W^_5 d[QXQS S [_]Q^U^_Z bca_[V [\oh 67C

6@3 67 =I@B?77@1C

@_\dhV^^lZ Yb`_\^pV]lZ eQZ\ bcQ^Vc ^Q]^_T_ R_\miV `_ aQX]Vad5 ^_ XQc_
]l b]_WV]5 Sl`_\^pp ^Qid `a_TaQ]]d `_U d`aQS\V^YV] _c\QUhY[Q5 SYUVcm
eaQT]V^cl ^QiVT_ Ybf_U^_T_ cV[bcQ Y Yb`_\mX_SQcm Y]V^Q `VaV]V^^lf7

?c\QUhY[ 742 `aVUbcQS\pVc b_R_Z `a_TaQ]]d5 Y]Vojdo bS_Z b_RbcSV^^lZ
Sbca_V^^lZ Y^cVa`aVcQc_a [_]Q^U^_Z bca_[YD SbV UVZbcSYp b ^QiVZ `a_TaQ]6
]_Z ]l Sl`_\^pV]5 UQSQp _c\QUhY[d [_]Q^Ul7 ?c\QUhY[ d]VVc aQR_cQcm S



;7:<7 CVbcYa_SQ^YV Y _c\QU[Q =?B

aQX^lf aVWY]Qf ‑ S hQbc^_bcY5 VT_ ]_W^_ `_U[\ohYcm [ dWV XQ`djV^^_Z
`a_TaQ]]V 1`a_gVbbd25 Q cQ[WV b VT_ `_]_jmo ]_W^_ aQX_RaQcmbp5 S [Q[_]
]VbcV `a_TaQ]]l Y `_ [Q[Y] `aYhY^Q] `a_YX_i\_ QSQaYZ^_V XQSVaiV^YV><5
^_ ^Q] `_[Q RdUVc U_bcQc_h^_ aQX_RaQcmbp c_\m[_ b _U^Y]5 ^QYR_\VV `_`d6
\pa^l] aVWY]_]5 `aY [_c_a_] _c\QUhY[ bQ] XQ`db[QVc ^Qid `a_TaQ]]d Y
[_^ca_\YadVc f_U Vݷ Sl`_\^V^Yp5 `_SY^dpbm ^QiY] [_]Q^UQ]7 ;_]Q^U^Qp
bca_[Q5 Sbca_V^^Qp S 7425 _b^QjV^Q ed^[gYp]Y aVUQ[cYa_SQ^Yp5 QSc_U_`_\6
^V^Yp 1c_\m[_ U_`_\^pocbp5 VbcVbcSV^^_5 ^V Y]V^Q eQZ\_S5 Q Y]V^Q `VaV]V^6
^lf Y `_U`a_TaQ]]25 faQ^V^Yp Ybc_aYY SSVUݷ^^lf [_]Q^U Y `_Yb[Q `_ ^VZ5
cQ[ hc_ aQR_cQcm b 742 _[QXlSQVcbp U_S_\m^_ dU_R^_ ‑ `aY db\_SYY5 hc_ ]l
d]VV] nc_ UV\Qcm7

8Q`dbcYcm _c\QUhY[ U\p aQR_cl S nc_] aVWY]V ]_W^_5 d[QXQS `QaQ]Vca_]
Y]p Yb`_\^pV]_T_ eQZ\QC

742 78=I@B?7

6b\Y ^dW^_ `VaVUQcm ^QiVZ `a_TaQ]]V cV Y\Y Y^lV QaTd]V^cl [_]Q^U^_Z
bca_[Y5 nc_ UV\QVcbp b `_]_jmo [\ohQ 661B7C5 ^Q`aY]VaC

742 661B7C 78=I@B?7 12B1 C38G12B1 ;1412B1

1S nc_] `aY]VaV `a_TaQ]]Q =I@B?7 RdUVc XQ`djV^Q b caV]p QaTd]V^cQ]Y [_6
]Q^U^_Z bca_[Y ‑ 12B15 C38G12B1 Y ;1412B127

@_b\V XQ`db[Q _c\QUhY[ b__RjYc bS_o SVabYo Y ^V[_c_ado UadTdo Y^6
e_a]QgYo Y SlUQbc `aYT\QiV^YV bS_VZ [_]Q^U^_Z bca_[Y5 _Rlh^_ SlT\pUp6
jVV cQ[C

17422

>QhQcm Sl`_\^V^YV `a_TaQ]]l ]l ]_WV] [_]Q^U_Z CD1BD5 S nc_] b\dhQV
_c\QUhY[ XQ`dbcYc ^Qid `a_TaQ]]d5 ^_ _bcQ^_SYc Vݷ ^Q `VaS_] WV _`VaQc_aV
T\QS^_Z hQbcY5 ^V `_XS_\YS VZ ^YhVT_ bUV\QcmD UQ\m^VZiVV Sl`_\^V^YV RdUVc
`a_Ybf_UYcm `_U ^QiY] [_^ca_\V]7 =_W^_ `_bcd`Ycm Y^QhVC UQcm [_]Q^Ud
BE>5 c_TUQ `a_TaQ]]Q XQ`dbcYcbp Y RdUVc aQR_cQcm [Q[ _Rlh^_ 1c_ Vbcm cQ[5
[Q[ _^Q aQR_cQVc RVX _c\QUhY[Q25 Y Vb\Y Sbݷ RdUVc S `_apU[V5 c_ `a_TaQ]]Q
R\QT_`_\dh^_ XQSVaiYcbp5 Q _c\QUhY[ cQ[ ^YhVT_ Y ^V bUV\QVcD ^_ Vb\Y Sl6
`_\^V^YV `a_TaQ]]l `aVaSQcm ^QWQcYV] LDB<6L5 c_ `aY Sl`_\^V^YY `_U _c6
\QUhY[_] `a_TaQ]]Q ^V RdUVc d^Yhc_WV^QD S]Vbc_ nc_T_ _c\QUhY[ _bcQ^_SYc
Vݷ Y SlUQbc bS_ݷ `aYT\QiV^YV [_]Q^U^_Z bca_[Y5 b`aQiYSQp ^Qb5 hc_ UQ\m6
iV UV\Qcm7 ;a_]V c_T_5 Vb\Y S f_UV Sl`_\^V^Yp `a_TaQ]]l `_U _c\QUhY[_]
`a_YX_ZUݷc Vݷ QSQaYZ^_V XQSVaiV^YV5 _c\QUhY[ `_[QWVc ^Q] c_ ]Vbc_ S Yb6
f_U^_] cV[bcV5 TUV nc_ `a_YX_i\_5 Y `_XS_\Yc `a_b]_caVcm cV[djYV X^QhV^Yp
`VaV]V^^lf5 hc_ S R_\miY^bcSV b\dhQVS `_XS_\pVc `_^pcm5 `_hV]d `a_YX_i\Q
QSQaYp7

><6b\Y _`VaQgY_^^Qp bYbcV]Q `aY nc_] bTV^VaYa_SQ\Q cQ[ ^QXlSQV]lZ 3?B56eQZ\D S`a_6
hV]5 b `a_TaQ]]Q]Y5 _c[_]`Y\Ya_SQ^^l]Y b `_]_jmo 6@35 nc_T_ _Rlh^_ ^V `a_Ybf_UYc7
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;_TUQ _c\QWYSQV]Qp `a_TaQ]]Q _bcQ^_S\V^Q5 ]l ]_WV] `aY[QXQcm _c\QU6
hY[d Sl`_\^Ycm S ^VZ _UY^ iQTD S_`a_b S c_]5 hc_ RdUVc bhYcQcmbp 7ݷ[_iQTݷ
?cSVc_S ^Q nc_c S_`a_b `aVUdb]_caV^_ USQ7 ;_]Q^UQ >5HD aQbb]QcaYSQVc S
[QhVbcSV ݷiQTQݷ _U^d bca_[d cV[bcQ Ybf_U^_Z `a_TaQ]]l5 `aYhݷ] Vb\Y S nc_Z
bca_[V SbcaVhQocbp SlX_Sl `a_gVUda Y ed^[gYZ5 Yf Sl`_\^V^YV aQbb]QcaY6
SQVcbp [Q[ hQbcm 5ݷiQTQݷ c_ Vbcm S^dcam SlXlSQV]lf `_U`a_TaQ]] [_]Q^6
UQ >5HD ^V XQf_UYc7 3c_aQp [_]Q^UQ U\p _U^_T_ݷ iQTQݷ ^QXlSQVcbp CD5@ Y
_c\YhQVcbp cV]5 hc_ XQf_UYc S^dcam SlXlSQV]lf `a_gVUda Y ed^[gYZ5 c_
Vbcm Vb\Y S cV[djVZ bca_[V `aYbdcbcS_SQ\ SlX_S `_U`a_TaQ]]l Y ]l UQ\Y
[_]Q^Ud CD5@5 c_ `_b\V nc_T_ cV[djVZ bcQ^Vc `VaSQp bca_[Q cV[bcQ nc_Z `_U6
`a_TaQ]]l7 ;_]Q^Ul CD5@ Y >5HD ]_W^_ `_Sc_apcm5 `a_bc_ ^QWY]Qp N>D5B5
hc_ YXapU^_ db[_apVc `_iQT_S_V Sl`_\^V^YV7

?bcQ^_SYS Sl`_\^V^YV `a_TaQ]]l 1S c_] hYb\V `_b\V [_]Q^U CD5@ Y\Y
>5HD25 _c\QUhY[ _Rlh^_ `_[QXlSQVc bca_[d Ybf_U^_T_ cV[bcQ5 [_c_a_Z b__c6
SVcbcSdVc cV[djQp c_h[Q Sl`_\^V^Yp5 hc_ S R_\miY^bcSV b\dhQVS `_XS_\pVc
b_aYV^cYa_SQcmbp Y `_^pcm5 TUV ]l7 6b\Y SlUQ^^_Z bca_[Y ^VU_bcQc_h^_5
]_W^_ S_b`_\mX_SQcmbp [_]Q^U_Z <9CD5 [_c_aQp SlUQbc ^Q n[aQ^ _[aVbc^_6
bcY cV[djVZ bca_[Y ‑ `pcm bca_hV[ `VaVU ^VZ5 Vݷ bQ]d Y `pcm bca_hV[ `_b\V7
6b\Y Y nc_T_ ^V fSQcQVc5 ]_W^_ d[QXQcm [_]Q^UV <9CD ^_]Va bca_[Y5 b [_c_6
a_T_ ^QhQcmD ^Q`aY]Va5 9CD>ݷ ݷ9;: SlUQbc UVbpcm bca_[5 ^QhY^Qp b_ :;96Z7
@aY WV\Q^YY ]_W^_ dSYUVcm b\VUdojYV UVbpcm bca_[5 ^QWQS N>D5B S]Vbc_
SS_UQ b\VUdojVZ [_]Q^Ul5 Y cQ[ U_ [_^gQ eQZ\Q7

6b\Y 5ݷiQT_Sݷ Sl`_\^pV]lf `a_TaQ]]_Z5 _[QXlSQVcbp b\Yi[_] ]^_T_
U\p `_iQT_S_T_ Sl`_\^V^Yp5 ]l ]_WV] XQ`dbcYcm `a_TaQ]]d ^Q _Rl[^_SV^6
^_V Yb`_\^V^YV5 S f_UV [_c_a_T_ _^Q ^V RdUVc _bcQ^QS\YSQcmbp `_b\V [QWU_T_
iQTQD `aY ^QhQ\m^_] XQ`db[V5 [Q[ dWV Rl\_ b[QXQ^_5 U\p nc_T_ Yb`_\mXdVcbp
[_]Q^UQ BE>5 Vb\Y WV `a_TaQ]]Q Rl\Q `aY_bcQ^_S\V^Q5 `a_U_\WYcm Vݷ Sl6
`_\^V^YV ]_W^_ [_]Q^U_Z 3?>D 1_c b\_SQ 3?>D9>E527 ?Rlh^_ `VaVU cV]5 [Q[
S_b`_\mX_SQcmbp _U^_Z YX ncYf [_]Q^U5 S `a_TaQ]]V aQbbcQS\poc cQ[ ^QXl6
SQV]lV c_h[Y _bcQ^_SQ D U_ZUp U_ cQ[_Z c_h[Y5 `a_TaQ]]Q _bcQ^_SYcbp5 Q
_c\QUhY[ SlUQbc ^Q] `aYT\QiV^YV5 Yb`aQiYSQp UQ\m^VZiYf d[QXQ^YZ7 C_h6
[Y _bcQ^_SQ dbcQ^QS\YSQocbp b `_]_jmo [_]Q^Ul 2B51;5 [_c_a_Z ^V_Rf_UY]
`QaQ]VcaD nc_ ]_WVc Rlcm \YR_ ^_]Va bca_[Y Ybf_U^_T_ cV[bcQ 1Q `aY _c\QU[V
`a_TaQ]]l5 b_bc_pjVZ YX ^Vb[_\m[Yf Ybf_U^lf cV[bc_S ‑ Y]p eQZ\Q Y ^_]Va
bca_[Y5 aQXUV\ݷ^^lV US_Vc_hYV]25 \YR_ Y]p `_U`a_TaQ]]l 1`a_gVUdal Y\Y
ed^[gYY27 3 `VaS_] b\dhQV `a_TaQ]]Q RdUVc _bcQ^_S\V^Q5 U_ZUp U_ d[QXQ^6
^_Z bca_[Y 1^_ U_ c_T_5 [Q[ ncQ bca_[Q RdUVc Sl`_\^V^Q25 S_ Sc_a_] b\dhQV
`a_TaQ]]Q _bcQ^_SYcbp5 [Q[ c_\m[_ RdUVc SlXSQ^Q d[QXQ^^Qp `_U`a_TaQ]]Q7

?c]VcY]5 hc_5 `_b[_\m[d @Qb[Q\m ^V aQX\YhQVc S YUV^cYeY[Qc_aQf XQ6
T\QS^lV Y bca_h^lV Rd[Sl5 ^Q da_S^V _RkV[c^_T_ [_UQ 1Y S c_] hYb\V _c\Q6
U_h^_Z Y^e_a]QgYY2 [_]`Y\pc_a `aYS_UYc SbV Y]V^Q [ SVaf^V]d aVTYbcad7
Nc_ _X^QhQVc5 hc_ `aY Yb`_\mX_SQ^YY _c\QUhY[Q Y]V^Q `a_gVUda Y
ed^[gYZ `aYUݷcbp `YbQcm XQT\QS^l]Y Rd[SQ]Y5 Y^QhV _c\QUhY[ ^Qb
^V `_Z]ݷc7 E_a]Q\m^_ T_S_ap5 c_ WV bQ]_V [QbQVcbp Y Y]ݷ^ `VaV]V^^lf5 ^_5
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^Q`aY]Va5 SVabYY [_]`Y\pc_aQ Y _c\QUhY[Q5 [_c_alV Yb`_\mX_SQ\ QSc_a ncYf
bca_[ `aY `_UT_c_S[V [^YTY5 `aV[aQb^_ `_^Y]Q\Y Y]V^Q \_[Q\m^lf `VaV]V^6
^lf5 ^Q`YbQ^^lV S \oR_] aVTYbcaV7

@aY b_XUQ^YY ^_S_Z c_h[Y _bcQ^_SQ _c\QUhY[ `_[QXlSQVc Vݷ ^_]Va5 [_c_6
al] ]_W^_ S_b`_\mX_SQcmbp U\p R_\VV TYR[_Z aQR_cl b _bcQ^_S[Q]Y7 >Q`aY6
]Va5 [_]Q^UQ 49C12<5ݷ ݷ> SaV]V^^_ Sl[\ohYc c_h[d _bcQ^_SQ ❷ <5 Q [_]Q^UQ
5>12<5ݷ ݷ> S[\ohYc Vݷ _RaQc^_7 ;_]Q^UQ B5?<97ݷ < ݷ9<< d[QWVc _c\QUhY[d5
hc_ c_h[d _bcQ^_SQ ❷ < b\VUdVc a_b\VU_SQcm`ݷ RVX _bcQ^_S[Yݷ 1`a_YT^_aYa_6
SQcm2 >>9 aQX5 Q _bcQ^_SYcmbp \Yim `_b\V nc_T_ ‑ c_ Vbcm Vb\Y [_TUQ6^YRdUm
U_ ^Vݷ U_ZUݷc UV\_ S >>:6Z aQX7 >Q[_^Vg5 [_]Q^UQ 3?>4 1_c b\_SQ 3?>49D9?>1<2
`_XS_\pVc XQUQcm db\_SYV _bcQ^_SQ S SYUV \_TYhVb[_T_ SlaQWV^Yp7 >Q`aY]Va5

3?>4 > R E :99

d[QXlSQVc5 hc_ _bcQ^QS\YSQcmbp ^Q c_h[V ❷> b\VUdVc \Yim S c_] b\dhQV5 Vb\Y
X^QhV^YV `VaV]V^^_Z 9 _[QWVcbp ]V^miV bcQ7 ;_]Q^UQ ?6<9ݷ 2B51;@?9>DCݷ
`_XS_\pVc dX^Qcm5 [Q[YV d SQb Y]Vocbp c_h[Y _bcQ^_SQ5 [Q[_Sl dbcQ^_S\V^^lV
U\p ^Yf db\_SYp5 bhݷchY[Y YT^_aYa_SQ^Yp Y c7 `7

@a_b]_caVcm X^QhV^Yp `VaV]V^^lf5 [_TUQ `a_TaQ]]Q _bcQ^_S\V^Q5 ]_W^_
b `_]_jmo [_]Q^Ul 9>C@53D7 @aY ^V_Rf_UY]_bcY [_]Q^UQ C5Dݷ F1Bݷ `_X6
S_\pVc YX]V^Ycm X^QhV^YV `VaV]V^^_Z5 f_cp nc_ Yb`_\mXdVcbp baQS^YcV\m^_
aVU[_D ^Q`aY]Va5 C5Dݷ F1B HF>9ݷ `aY^dUYcV\m^_ XQ^Vbݷc S `VaV]V^^do H X^Q6
hV^YV >97

3 `a_TaQ]]V5 Q[cYS^_ Yb`_\mXdojVZ `_U`a_TaQ]]l5 _hV^m `_\VX^Q ]_6
WVc _[QXQcmbp [_]Q^UQ 2D 1Y\Y5 Vb\Y `_\^_bcmo5 213;DB13527 NcQ [_]Q^UQ
`_[QXlSQVc5 [Q[YV `_U`a_TaQ]]l Rl\Y SlXSQ^l 1^_ Vjݷ ^V XQSVaiY\Ybm25
b [Q[Y]Y `QaQ]VcaQ]Y _^Y Rl\Y SlXSQ^l Y YX [Q[Yf ]Vbc `a_TaQ]]l7 >Q6
`aY]Va5 S f_UV _c\QU[Y `a_TaQ]]l 81>?9; 1b]7 2;7::7;ݷ [_]Q^UQ 2D ]_T\Q Rl
SlUQcmC

17422 2D
39 VX_NUJ[PN[ 1[XM\F7772 1D 81>?9;7@1CC>;
3: 9H9A9=A<4B 9> \XU_N 1WF;92 1D 81>?9;7@1CCB:
3; 9H9A9=A>;: 9> =19> 12 1D 81>?9;7@1CC::9

Nc_ _X^QhQVc5 hc_ bVZhQb Q[cYS^Q `a_gVUdaQ VX_NUJ[PN[ 1S cV[bcV `a_TaQ]6
]l _^Q ^QXlSQVcbp V?F5U1B75B25 cV[djQp bca_[Q ‑ >;6p S eQZ\V 81>?9;7@1CD
`a_gVUdaQ V?F5U1B75B Rl\Q SlXSQ^Q YX `a_gVUdal \XU_N 1\?<F525 SlX_S aQb6
`_\_WV^ S bca_[V B:7 >Q[_^Vg5 \?<F5 SlXSQ^Q YX T\QS^_Z hQbcY `a_TaQ]]l
1_R_X^QhQVcbp b\_S_] =19>D UV\_ cdc S c_]5 hc_ 742 _aYV^cYa_SQ^ S _b^_S6
^_] ^Q pXl[ BY5 Q S [ݷ^ S]Vbc_ T\QS^_Z `a_TaQ]]l Yb`_\mXdVcbp ed^[gYp b
Y]V^V] =19>25 SlX_S ^Qf_UYcbp S bca_[V ::97

@VaS_V hYb\_ S [QWU_Z bca_[V SlUQhY [_]Q^Ul 2D ‑ nc_ ^_]Va eaVZ]Q7
9b`_\mXdp nc_c ^_]Va5 ]l ]_WV] `VaV[\ohQcmbp ]VWUd [_^cV[bcQ]Y `VaV6
hYb\V^^lf `_U`a_TaQ]]D ^Q`aY]Va5 hc_Rl `a_b]_caVcm X^QhV^Yp `VaV]V^6
^lf S c_h[Qf5 TUV Rl\Y SlXSQ^l ^YWVbc_pjYV `_U`a_TaQ]]l7 >Q`aY]Va5 S



=@; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

^QiV] `aY]VaV [_]Q^UQ 6B1=5ݷ ݷ: `_XS_\Yc ^Q] XQT\p^dcm S c_ ]Vbc_ `a_6
gVUdal \?<F55 TUV _^Q SlXlSQVc V?F5U1B75B7 @_b\V [_]Q^Ul 6B1=5 ]_W^_
S_b`_\mX_SQcmbp [_]Q^UQ]Y <9CD Y 9>C@53D5 _^Y RdUdc SlUQSQcm Y^e_a]Q6
gYo5 _c^_bpjdobp [ cV[djVZ `_XYgYY SlRaQ^^_T_ eaVZ]Q7

6jݷ _U^Q `_\VX^Qp [_]Q^UQ ‑ 31<<D _^Q `_XS_\pVc S \oR_Z ]_]V^c Sl6
XSQcm \oRdo YX SQiYf `_U`a_TaQ]] b XQUQ^^l]Y `QaQ]VcaQ]Y7 ; b_WQ\V6
^Yo5 XUVbm Y]Vocbp _`aVUV\ݷ^^lV _TaQ^YhV^YpD 742 ^YhVT_ ^V X^QVc5 ^Q`aY6
]Va5 _ `Qb[Q\VSb[Yf bca_[Qf5 cQ[ hc_5 Vb\Y SQiQ `_U`a_TaQ]]Q caVRdVc bca_6
[Y S [QhVbcSV _U^_T_ YX `QaQ]Vca_S5 Sl ]_WVcV SlXSQcm V5ݷ d[QXQS S [QhVbcSV
`QaQ]VcaQ [Q[do6^YRdUm `_Uf_Upjdo `VaV]V^^do5 ^_ [_^[aVc^_V bca_[_S_V
X^QhV^YV XQUQcm ^V `_\dhYcbp7

3lf_U YX _c\QUhY[Q `a_YXS_UYcbp [_]Q^U_Z AE9D5 Y\Y Sl ]_WVcV dbca_6
Ycm bYcdQgYo Vg^_]ݷ eQZ\Q5ݷ ^QWQS LDB<6M7 ;a_]V c_T_5 `_\VX^_ X^Qcm5 hc_
S _c\QUhY[V Vbcm [_]Q^UQ 85<@5 f_cp aQR_cQcm b ^VZ ^V cQ[ `a_bc_7

;Q[ Rl\_ b[QXQ^_ S ^QhQ\V `QaQTaQeQ5 742 ]_WVc Yb`_\mX_SQcmbp S aQX6
^lf aVWY]Qf7 CQ[5 Vb\Y Sl dWV XQ`dbcY\Y SQid `a_TaQ]]d5 _^Q SVUݷc bVRp
^V`aQSY\m^_5 ^_ SQ] ^V f_hVcbp `_Sc_apcm UVZbcSYp5 [_c_alV SlXSQ\Y cQ6
[_V `_SVUV^YV5 \YR_ Sl ^V dSVaV^l5 hc_ S__RjV b]_WVcV S_bb_XUQcm Y]Vo6
jdobp bYcdQgYo5 ]_W^_ `_U[\ohYcm _c\QUhY[ [ bdjVbcSdojV]d `a_gVbbd7
5\p nc_T_ ^dW^_5 VbcVbcSV^^_5 dX^Qcm ^_]Va `a_gVbbQD [Q[ nc_ UV\QVcbp5 ]l
aQbb[QXlSQ\Y S 7B7;7:ݷ 5Q\VV 742 XQ`db[QVcbp b USd]p `QaQ]VcaQ]YC Y]V^V]
Yb`_\^pV]_T_ eQZ\Q Y ^_]Va_] `a_gVbbQ5 ^Q`aY]VaC

742 78=I@B?7B1= ;@?>

9b`_\^pV]lZ eQZ\ ^dWV^ _c\QUhY[d5 hc_Rl SXpcm YX ^VT_ _c\QU_h^do Y^6
e_a]QgYo5 c_ Vbcm bSVUV^Yp _R Y]V^Qf `VaV]V^^lf Y ^_]VaQf bca_[ Ybf_U^_6
T_ cV[bcQ7 @_b\V db`Vi^_T_ `_U[\ohV^Yp _c\QUhY[ `aY_bcQ^QS\YSQVc `a_gVbb
Y WUݷc SQiYf d[QXQ^YZD Sl ]_WVcV b `_]_jmo [_]Q^Ul 2D dX^Qcm5 TUV ^Qf_6
UYcVbm Y [Q[ cdUQ `_`Q\Y5 S_b`_\mX_SQcmbp [_]Q^U_Z 9>C@53D U\p `a_b]_c6
aQ cV[djYf X^QhV^YZ `VaV]V^^lf5 Yb`_\mX_SQcm [_]Q^Ul 2B51;5 3?>D5 CD5@5
>5HD Y c7 U7 @_b\V Slf_UQ YX _c\QUhY[Q `a_gVbb `a_U_\WYc Sl`_\^V^YV5 Vb\Y5
[_^Vh^_5 S f_UV _c\QU[Y Sl VT_ ^V dRY\Y7

@_b\VU^YZ YX caݷf aVWY]_S aQR_cl 742 ‑ aVWY] Q^Q\YXQ 3?B56eQZ\Q ‑ `aY aQR_cV
b OB55 Y1C31< ^V ^dWV^5 `_b[_\m[d OB55 Y1C31< b_XUQݷc Yb`_\^pV]lV eQZ\l cQ[5 hc_Rl
_^Y `VaVfSQclSQ\Y bYT^Q\l _`VaQgY_^^_Z bYbcV]l5 bSYUVcV\mbcSdojYV _ S_X^Y[^_SV6
^YY QSQaYZ^_Z bYcdQgYY5 SlUQSQ\Y b__RjV^YV _R _iYR[V Y XQSVaiQ\Ybm ‑ hc_ b c_h[Y
XaV^Yp bYbcV]l SlT\pUYc [Q[ XQSVaiV^YV [_aaV[c^_V5 Q ^V QSQaYZ^_V5 Y [ b_XUQ^Yo
3?B56eQZ\Q ^V `aYS_UYc7 =l SVa^ݷ]bp [ YXdhV^Yo 742 S_ Sc_a_] c_]VD U\p `a_TaQ]]5
^Q`YbQ^^lf ^Q BY5 ^Q] Q^Q\YX 3?B56eQZ\_S `_caVRdVcbp _RpXQcV\m^_7

;7:=7 =_Ud\Y Y aQXUV\m^Qp [_]`Y\pgYp

@_[Q Ybf_U^lZ cV[bc `a_TaQ]]l b_bc_Yc YX ^Vb[_\m[Yf UVbpc[_S bca_[5
VT_ `a_jV SbVT_ faQ^Ycm S _U^_] eQZ\V7 B dSV\YhV^YV] _Rkݷ]Q `a_TaQ]6
]l5 _U^Q[_5 aQR_cQcm b _U^Y] eQZ\_] bcQ^_SYcbp Sbݷ cadU^VV5 Y c_]d ]_W^_



;7:=7 =_Ud\Y Y aQXUV\m^Qp [_]`Y\pgYp =@<

^QXSQcm ^Vb[_\m[_ `aYhY^7 3_6`VaSlf5 U\Y^^lZ eQZ\ n\V]V^cQa^_ cpWV\_
`VaV\YbclSQcm7 3_6Sc_alf5 [Q[ `aQSY\_5 `a_TaQ]]Ybc S [QWUlZ ]_]V^c aQ6
R_cQVc c_\m[_ b ^VR_\miY] eaQT]V^c_] Ybf_U^_T_ [_UQ5 bcQaQcV\m^_ Sl[Y6
UlSQp YX T_\_Sl _bcQ\m^lV hQbcY `a_TaQ]]l5 hc_Rl ^V _cS\V[Qcmbp5 Y S nc_]
`\Q^V Rl\_ Rl \dhiV5 hc_Rl eaQT]V^cl5 ^V ^Qf_UpjYVbp bVZhQb S aQR_cV5
aQb`_\QTQ\Ybm Rl TUV6^YRdUm `_UQ\miV5 c_ Vbcm cQ[5 hc_Rl ^V `_`QUQcmbp
^Q T\QXQ UQWV b\dhQZ^_7 36caVcmYf5 Vb\Y `a_TaQ]]Q aQXRYcQ ^Q _cUV\m^lV
eQZ\l5 S ^VZ _[QXlSQVcbp T_aQXU_ `a_jV ^QZcY ^dW^_V ]Vbc_5 `_U_R^_ c_6
]d5 [Q[ `a_jV ^QZcY ^dW^do Rd]QTd S i[Qed b _eYb^l]Y `Q`[Q]Y5 ^VWV\Y
S R_\mi_] pjY[V5 ^QRYc_] bSQ\V^^l]Y S RVb`_apU[V Rd]QW[Q]Y7 >Q[_^Vg5
hQbc_ RlSQVc cQ[5 hc_ _UY^ Y c_c WV eaQT]V^c [_UQ Yb`_\mXdVcbp S aQX^lf
`a_TaQ]]Qf ‑ Q SVUm VT_5 b[_aVV SbVT_5 `aYf_UYcbp SaV]p _c SaV]V^Y aVUQ[6
cYa_SQcm 1^Q`aY]Va5 Yb`aQS\pcm _iYR[Y25 Y cdc dWV b_SVaiV^^_ _hVSYU^_5
hc_ T_aQXU_ `a_jV Yb`aQSYcm eQZ\ S _U^_] ]VbcV Y b[_`Ya_SQcm eQZ\ gV6
\Y[_] S_ SbV _bcQ\m^lV `a_V[cl5 hV] Yb`aQS\pcm _UY^ Y c_c WV eaQT]V^c5
[_c_alZ SbcQS\V^ S aQX^lV eQZ\l7

@_hcY SbV pXl[Y `a_TaQ]]Ya_SQ^Yp `_UUVaWYSQoc S[\ohV^YV b_UVaWY6
]_T_ _U^_T_ eQZ\Q S UadT_Z eQZ\ S_ SaV]p caQ^b\pgYYD S R_\miY^bcSV
aVQ\YXQgYZ @Qb[Q\p5 S[\ohQp Y ^Qi OB55 Y1C31<5 nc_ UV\QVcbp UYaV[cYS_Z
K4R Y]pheQZ\QM5 ^Q`aY]VaC

K4R =I69<57@1CM

Nc_ RdUVc aQR_cQcm cQ[ WV5 [Q[ Vb\Y Rl S]Vbc_ nc_Z bca_h[Y Sl `ap]_ S nc_]
]VbcV SbcQSY\Y Sbݷ b_UVaWY]_V =I69<57@1C7

AQXRYV^YV cV[bcQ `a_TaQ]]l ^Q _cUV\m^lV eQZ\l5 b_VUY^pV]lV caQ^b6
\pc_a_]5 b^Y]QVc hQbcm `a_R\V]5 ^_5 [ b_WQ\V^Yo5 ^V SbV5 `_b[_\m[d cQ[_Z
^QR_a eQZ\_S _bcQݷcbp5 [Q[ T_S_apc `a_TaQ]]Ybcl5 _U^_Z VUY^YgVZ caQ^b6
\pgYY ‑ Y^QhV T_S_ap5 ]l ]_WV] Yf _c[_]`Y\Ya_SQcm c_\m[_ SbV S]VbcV5 XQ
_UY^ `aY7[ݷ =VWUd cV]5 f_cp b_SaV]V^^lV [_]`Y\pc_al aQR_cQoc U_S_\m6
^_ Rlbca_5 ^_ _Rkݷ]l ^QYR_\VV bVamݷX^lf `a_TaQ]] cQ[_Sl5 hc_ Yf `_\^Qp
`VaV[_]`Y\pgYp ]_WVc XQ^pcm ^Vb[_\m[_ hQb_S5 Q Y^_TUQ Y bdc_[7 6b\Y `_6
b\V S^VbV^Yp \oR_T_5 UQWV bQ]_T_ ^VX^QhYcV\m^_T_ YX]V^V^Yp S `a_TaQ]]d
^Q]5 hc_Rl `_b]_caVcm5 hc_ `_\dhY\_bm5 `aYUݷcbp WUQcm bdc[Y 1UQ Y `Qad hQ6
b_S ‑ nc_T_ dWV RdUVc U_bcQc_h^_2 ‑ aQR_cQcm bcQ^Vc b_SVaiV^^_ ^VS_X]_W6
^_7 ;a_]V c_T_5 `a_TaQ]]Ybcl `aQ[cYhVb[Y SbVTUQ Yb`_\mXdoc cQ[ ^QXlSQV6
]lV RYR\Y_cV[Y ‑ [_]`\V[cl T_c_Slf `_U`a_TaQ]]5 [_c_alV YX]V^pocbp
_hV^m aVU[_ Y5 b__cSVcbcSV^^_5 `_bc_p^^_ caQcYcm SaV]p ^Q Yf `VaV[_]`Y6
\pgYo Rl\_ Rl T\d`_7 >Q[_^Vg5 `a_R\V]l b_XUQoc `_bc_p^^_ S_X^Y[QojYV
[_^e\Y[cl Y]ݷ^C hV] R_\miV _Rkݷ] [_UQ5 cV] R_\miV S [ݷ^ caVRdVcbp aQX\Yh6
^lf T\_RQ\m^lf YUV^cYeY[Qc_a_S 1[Q[ ]Y^Y]d] Y]ݷ^ `_U`a_TaQ]]25 aQbcݷc
SVa_pc^_bcm b\dhQZ^lf b_S`QUV^YZ5 Q bUV\Qcm b ncY] `aY caQ^b\pgYY S _UY^
`aYݷ] `_hcY ^YhVT_ ^V\mXp7

3bV ncY `a_R\V]l `_XS_\pVc aViYcm cVf^Y[Q aQXUV\m^_Z caQ^b\pgYY 7
Bdcm Vݷ S c_]5 hc_ `a_TaQ]]Q b_XUQݷcbp S SYUV ]^_WVbcSQ _R_b_R\V^^lf hQ6



=@= PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

bcVZ5 [QWUQp YX [_c_alf [_]`Y\YadVcbp _cUV\m^_7 CQ[YV hQbcY ^QXlSQocbp
VUY^YgQ]Y caQ^b\pgYY 5 Y\Y ]_Ud\p]Y 7 2_\miY^bcS_ pXl[_S `a_TaQ]6
]Ya_SQ^Yp5 S[\ohQp @Qb[Q\m5 `aVU`_\QTQVc5 hc_ S a_\Y ]_Ud\VZ Slbcd`Qoc
_cUV\m^lV eQZ\l7 ?Rlh^_ S SYUV _R_b_R\V^^_Z VUY^Ygl caQ^b\pgYY _e_a]6
\poc ^QR_a \_TYhVb[Y bSpXQ^^lf ]VWUd b_R_Z `_U`a_TaQ]]D S ]_Ud\m cQ[WV
`_]VjQoc Y Sbݷ ^V_Rf_UY]_V U\p Yf aQR_cl ‑ ^Q`aY]Va5 T\_RQ\m^lV `VaV6
]V^^lV5 Vb\Y cQ[YV Vbcm5 Q cQ[WV SbVS_X]_W^lV [_^bcQ^cl Y `a_hVV7 ;QWUlZ
]_Ud\m [_]`Y\YadVcbp _cUV\m^_D S aVXd\mcQcV caQ^b\pgYY [QWU_T_ YX ^Yf
`_\dhQVcbp ^V[YZ `a_]VWdc_h^lZ eQZ\5 b_UVaWQjYZ cQ[ ^QXlSQV]lZ _Rk6
V[c^lZ [_U>=5 Y cQ[YV eQZ\l b `_]_jmo aVUQ[c_aQ bSpXVZ 1[_]`_^_S6
jY[Q2 _RkVUY^pocbp S T_c_SlZ Yb`_\^pV]lZ eQZ\D aVUQ[c_a bSpXVZ _Rlh^_
aQR_cQVc ^Qbc_\m[_ Rlbca_5 hc_ `a_Ybf_UpjVV [QWUlZ aQX `VaVbca_V^YV Yb6
`_\^pV]_T_ eQZ\Q YX `a_]VWdc_h^lf ^V b_XUQݷc bdjVbcSV^^lf `a_R\V]7

?hV^m SQW^l] bS_ZbcS_] ]_Ud\p pS\pVcbp ^Q\YhYV d ^VT_ b_RbcSV^^_T_
`a_bcaQ^bcSQ SYUY]_bcY Y]ݷ^ C `aY b_XUQ^YY ]_Ud\p ]l ]_WV] aV6
iYcm5 [Q[YV YX SS_UY]lf Y]ݷ^ RdUdc SYU^l YX UadTYf ]_Ud\VZ5 Q [Q[YV ^VcD
T_S_apc5 hc_ ]_Ud\m n[b`_acYadVc hQbcm SS_UY]lf S [ݷ^ Y]7^ݷ HQbc_ Rl6
SQVc cQ[5 hc_ ]_Ud\m SS_UYc ^Vb[_\m[_ UVbpc[_S5 Q Y^_TUQ Y b_cV^ YUV^cYeY6
[Qc_a_S5 ^_ SbV _^Y _[QXlSQocbp ^dW^l c_\m[_ S [ݷ^ bQ]_]5 Q YX SbVZ _bcQ\m6
^_Z `a_TaQ]]l caVRdocbp _RaQjV^Yp \Yim [ _U^_Z6USd] `_U`a_TaQ]]Q]5 Y
Y]V^^_ Yf Y]V^Q ]_Ud\m n[b`_acYadVc7 Nc_ b^Y]QVc `a_R\V]d [_^e\Y[c_S
Y]ݷ^C S aQX^lf ]_Ud\pf ]_Tdc `_pS\pcmbp ]Vc[Y b _UY^Q[_Sl]Y Y]V^Q]Y5 Y
nc_ ^Y[Q[ ^Q] ^V ]ViQVc5 Vb\Y c_\m[_ _^Y ^V n[b`_acYadocbp7 CVf^YhVb[Y
nc_ _X^QhQVc5 hc_ `aY caQ^b\pgYY Ybf_U^_T_ cV[bcQ ]_Ud\p S _RkV[c^lZ [_U
SbV YUV^cYeY[Qc_al5 [a_]V n[b`_acYadV]lf5 YbhVXQoc7

;7:=7:7 =_Ud\Y S @Qb[Q\V

3 @Qb[Q\V eQZ\5 b_UVaWQjYZ T\QS^do hQbcm `a_TaQ]]l5 bY^cQ[bYhVb[Y
_c\YhQVcbp _c eQZ\_S5 aVQ\YXdojYf _bcQ\m^lV 1Vb\Y dT_U^_5 6^ݷ^UhY_`ݷ
^lV2ݷ VUY^Ygl caQ^b\pgYY7 4\QS^lZ ]_Ud\m5 [Q[ ]l SYUV\Y5 ^QhY^QVcbp b
^V_RpXQcV\m^_T_ XQT_\_S[Q `a_TaQ]]l b [\ohVSl] b\_S_] @B?7B1=D VT\QS6^ݷ
^lVݷ ]_Ud\Y 1b [_c_al]Y ]l `_[Q ^V bcQ\[YSQ\Ybm2 ^QhY^Qocbp b _RpXQcV\m6
^_T_ XQT_\_S[Q b [\ohVSl] b\_S_] E>9DC

E>9D =IE>9DD

3 _c\YhYV _c YUV^cYeY[Qc_aQ5 eYTdaYadojVT_ S XQT_\_S[V `a_TaQ]]l5 [_6
c_alZ QRb_\oc^_ ^Y ^Q hc_ ^V S\YpVc5 YUV^cYeY[Qc_a 1Y]p2 ]_Ud\p ‑ SVjm
_hV^m SQW^Qp7 3_6`VaSlf5 `_ nc_]d Y]V^Y ]_Ud\m YUV^cYeYgYadVcbp S Uad6
TYf VUY^YgQf caQ^b\pgYY5 S c_] hYb\V S T\QS^_Z `a_TaQ]]VD hc_Rl `_\dhYcm

>=?RkV[c^lZ [_U `aVUbcQS\pVc b_R_Z bS_VT_ a_UQ XQT_c_S[d U\p ]QiY^^_T_ [_UQC eaQT6
]V^cl `a_TaQ]]l `aVUbcQS\V^l S [ݷ^ `_b\VU_SQcV\m^_bcp]Y [_U_S [_]Q^U5 ^_ S ncYf [_6
UQf ]_Tdc ^V Rlcm aQbbcQS\V^l ^V[_c_alV QUaVbQ5 `_b[_\m[d ^Q ]_]V^c [_]`Y\pgYY _^Y ^V
Rl\Y YXSVbc^lD _[_^hQcV\m^_V `aVSaQjV^YV [_UQ S ]QiY^^lZ ‑ XQUQhQ aVUQ[c_aQ bSpXVZ7



;7:=7 =_Ud\Y Y aQXUV\m^Qp [_]`Y\pgYp =@>

S bS_ݷ aQb`_apWV^YV S_X]_W^_bcY ]_Ud\p5 ^V_Rf_UY]_ `_]VbcYcm S `a_TaQ]6
]d 1Q `aY ^V_Rf_UY]_bcY ‑ S UadT_Z ]_Ud\m5 ^_ _R nc_] `_XWV2 UYaV[cYSd
EC5C5 dWV X^Q[_]do ^Q] `_ T\QSV _ `_\^_n[aQ^^lf `a_TaQ]]Qf7 9b`_\mX_6
SQSiYZbp ^Q]Y aQ^VV ]_Ud\m 3BD Sf_UYc S [_]`\V[c `_bcQS[Y [_]`Y\pc_aQ5
^_ VT_ `_U[\ohV^YV ^YhV] `aY^gY`YQ\m^_ ^V _c\YhQVcbp _c `_U[\ohV^Yp
]_Ud\VZ5 [_c_alV ]l ^Q`YbQ\Y bQ]YC

@B?7B1= VIYB?7B1=:D
EC5C =IE>9DD

5YaV[cYS EC5C ]_W^_ Yb`_\mX_SQcm ^Vb[_\m[_5 Q ]_W^_ `VaVhYb\Ycm ]_Ud\Y
hVaVX XQ`pcdo S _U^_Z cQ[_Z UYaV[cYSV5 ^Q`aY]VaC

EC5C 3BD5 =I=?4E<55 =I41D1D

@a_jV SbVT_ bUV\Qcm cQ[5 hc_Rl Y]p ]_Ud\p5 d[QXQ^^_V S VT_ XQT_\_S[V5
b_S`QUQ\_ b _b^_S^_Z hQbcmo Y]V^Y eQZ\Q5 Y\Y5 c_h^VV5 hc_Rl Ybf_U^lZ
eQZ\ ]_Ud\p Y]V\ Y]p5 _RaQX_SQ^^_V YX ^QXSQ^Yp ]_Ud\p U_RQS\V^YV] bde6
eY[bQ Dݷ@@7ݷ ^Q`aY]Va5 eQZ\ ]_Ud\p =I=?4E<5 `a_jV SbVT_ RdUVc ^QXSQcm
=I=?4E<57@@7 Nc_ b_T\QiV^YV ]_W^_ _R_ZcY5 ^_ ]l cQ[do S_X]_W^_bcm _R6
bdWUQcm ^V RdUV]7

5Q\m^VZiYZ cV[bc ]_Ud\p U_\WV^ b_bc_pcm YX USdf hQbcVZC Y^cVaeVZ6
bQ 5 `_]VhV^^_T_ [\ohVSl] b\_S_] 9>D5B61355 Y aVQ\YXQgYY 5 `_]VhV^^_Z
[\ohVSl] b\_S_] 9=@<5=5>D1D9?>7 3 Y^cVaeVZb^_Z hQbcY ]l _`YblSQV] Sbݷ
c_5 hc_ RdUVc SYU^_ YX UadTYf VUY^Yg caQ^b\pgYY5 Yb`_\mXdojYf UQ^^lZ
]_Ud\m5 `aYhݷ] U\p `_U`a_TaQ]] S Y^cVaeVZb^do hQbcm ]l `_]VjQV] c_\m6
[_ Yf XQT_\_S[YD [a_]V `_U`a_TaQ]]5 S Y^cVaeVZb^_Z hQbcY ]_W^_ _`YbQcm
cQ[WV [_^bcQ^cl5 cY`l Y T\_RQ\m^lV `VaV]V^^lV 1c_\m[_ ^V ^QU_ `aY nc_]
XQRlSQcm5 hc_ T\_RQ\m^lV `VaV]V^^lV \dhiV S__RjV ^V Yb`_\mX_SQcm27

3 aVQ\YXQgYY ]l U_\W^l5 S_6`VaSlf5 ^Q`YbQcm SbV `_U`a_TaQ]]l5 XQT_6
\_S[Y [_c_alf Sl^VbV^l S Y^cVaeVZb^do hQbcmD S_6Sc_alf5 ]l XUVbm ]_WV]
_`YbQcm \oRlV _RkV[cl5 [_c_alV ^V f_cY] `_[QXlSQcm S^Vi^V]dݷ ]Yadݷ 1c_
Vbcm UadTY] ]_Ud\p]2D nc_ ]_Tdc Rlcm [_^bcQ^cl5 `VaV]V^^lV5 cY`l Y UQWV
`_U`a_TaQ]]l5 XQT_\_S[_S [_c_alf S Y^cVaeVZb^_Z hQbcY ^V Rl\_7

?b^_S^Qp YUVp aQXUV\V^Yp ]_Ud\p ^Q Y^cVaeVZb Y aVQ\YXQgYo b_bc_Yc S
c_]5 hc_ _R_ SbVf _b_RV^^_bcpf Y^cVaeVZbQ ]l Sl^dWUV^l `_Ua_R^_ aQbb[Q6
XlSQcm cV] `a_TaQ]]YbcQ]5 [_c_alV RdUdc Yb`_\mX_SQcm ^Qi ]_Ud\m5 Y^QhV
_^Y `a_bc_ ^V b]_Tdc VT_ Yb`_\mX_SQcm7 B_XUQSQp U_[d]V^cQgYo `_ ^QiV]d
]_Ud\o5 ]l U_\W^l _`YbQcm S ^VZ SbV Y]V^Q5 [_c_alV SS_UYc Y^cVaeVZb^Qp
bV[gYp7 2_\VV c_T_5 [_TUQ [c_6c_ ^Qh^ݷc Yb`_\mX_SQcm ^Qi ]_Ud\m 1XQ]VcY]5
nc_ [QbQVcbp Y b\dhQp5 [_TUQ ]l Yb`_\mXdV] VT_ bQ]Y25 ^Q] `aYUݷcbp UV\Qcm
Sbݷ S_X]_W^_V5 hc_Rl `aQSY\Q Yb`_\mX_SQ^Yp Y]5^ݷ SS_UY]lf S Y^cVaeVZbV5
^V YX]V^p\Ybm5 c_ Vbcm U_RQSYcm ^_SlV cY`l Y\Y `_U`a_TaQ]]l ]l ]_WV]5
Q S_c Vb\Y ^Q] `aYUݷc S T_\_Sd YX]V^Ycm hc_6c_ YX c_T_5 hc_ cQ] dWV Rl6
\_5 `aYUݷcbp b^QhQ\Q f_a_iV^m[_ `_Ud]QcmC SVUm `aY nc_] SbV `a_TaQ]]l5
Yb`_\mXdojYV ^Qi ]_Ud\m5 7ݷb\_]Qocbpݷ



=@? PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

B aVQ\YXQgYVZ Sbݷ bY\m^_ `a_jV7 AQbb[QXlSQcm _ ^VZ `_\mX_SQcV\p] ^Q6
iVT_ ]_Ud\p ^V ^dW^_5 S[\ohQcm S U_[d]V^cQgYo c_WV>>D ]V^pcm Vݷ ]l ]_6
WV] S \oR_Z ]_]V^c5 ^V R_pbm5 hc_ b\_]QVcbp hc_6c_ [a_]V bQ]_T_ ^QiVT_
]_Ud\p7

;a_]V `a_hVT_5 ^V_Rf_UY]_ dhYclSQcm S_X]_W^lV [_^e\Y[cl Y]7^ݷ 6b\Y
SbV Y]V^Q5 Yb`_\mXdV]lV S ]_Ud\V5 RdUdc SYUY]l S_ SbVZ `a_TaQ]]V5 Q bQ]Q
`a_TaQ]]Q _[QWVcbp U_bcQc_h^_ R_\mi_Z5 `a_R\V]Q b\dhQZ^lf [_^e\Y[c_S
Y]ݷ^ SYUQ Z5_ݷ [QWVcbp5 [c_6c_ cQ[ dWV ^QXSQ\ b_SbV] UadTdo `a_gVUdad S
b_SbV] UadT_] ]VbcVݷ U_bcQS\pVc `a_TaQ]]YbcQ] YXapU^do T_\_S^do R_\m5
_b_RV^^_ Vb\Y ^V[_c_alV ]_Ud\Y Yb`_\mXdocbp _U^_SaV]V^^_ S aQX^lf `a_6
TaQ]]Qf7 ?hVSYU^_5 hc_ b_[alcYV S ]_Ud\V cVf Y]5^ݷ [_c_alV ^V `aVU^Q6
X^QhV^l U\p `ap]_T_ Yb`_\mX_SQ^Yp YX UadTYf VUY^Yg caQ^b\pgYY5 aVX[_
b^YWQVc SVa_pc^_bcm cQ[Yf b\dhQZ^lf b_S`QUV^YZ7

B_RbcSV^^lV `a_bcaQ^bcSQ Y]ݷ^ ]_Ud\VZ `_XS_\poc aViYcm ^V c_\m[_
`a_R\V]d [_^e\Y[cQ Y]5^ݷ ^_ Y `a_R\V]d `a_bcVZiVZ XQjYclݷ _c UdaQ[Q5ݷ
_b_RV^^_ Q[cdQ\m^do S [ad`^lf `a_TaQ]]^lf aQXaQR_c[Qf5 S [_c_alf `aY6
^Y]QVc dhQbcYV ^Vb[_\m[_ hV\_SV[7 6b\Y QSc_a ]_Ud\p ^V `aVU`_\QTQVc5 hc_
cQ Y\Y Y^Qp `a_gVUdaQ RdUVc SlXlSQcmbp YX UadTYf ]_Ud\VZ5 \YR_ hc_ `VaV6
]V^^Qp ^V U_\W^Q YX]V^pcmbp ^Y[Q[ Y^QhV5 hV] `a_gVUdaQ]Y c_T_ WV ]_Ud\p5
c_ V]d U_bcQc_h^_ ^V Sl^_bYcm b__cSVcbcSdojYV Y]V^Q S Y^cVaeVZb5 Y ]_W6
^_ ^Y _ hݷ] ^V RVb`_[_Ycmbp ‑ _RaQcYcmbp [ ^Y] UadTYV `a_TaQ]]Ybcl ^V
b]_Tdc hYbc_ cVf^YhVb[Y7

3 gV\_] b_[alcYV UVcQ\VZ aVQ\YXQgYY c_Z Y\Y Y^_Z `_UbYbcV]l S `a_6
TaQ]]V ^QXlSQVcbp Y^[Q`bd\pgYVZ Y `_XS_\pVc `a_TaQ]]YbcQ] R_\VV b]V\_
Yb`aQS\pcm [_U ]_Ud\VZ5 ^V R_pbm5 hc_ UadTYV ]_Ud\Y `aY nc_] `VaVbcQ^dc
aQR_cQcmC U_bcQc_h^_ b_faQ^pcm ^VYX]V^^l]Y Y aQR_cQojY]Y cV Y]V^Q5 [_6
c_alV Sl^VbV^l S Y^cVaeVZb7

;Q[ Y eQZ\ T\QS^_Z `a_TaQ]]l5 eQZ\ ]_Ud\p XQ[Q^hYSQVcbp [\ohVSl]
b\_S_] 5>4 Y c_h[_Z7 @VaVU ncY] ]_W^_ SbcQSYcm cQ[ ^QXlSQV]do bV[gYo
Y^YgYQ\YXQgYY ‑ ^Q`YbQcm b\_S_ 2579>5 ^Vb[_\m[_ _`VaQc_a_S Y c_\m[_ `_6
c_] 5>4 b c_h[_ZD ncY _`VaQc_al RdUdc Sl`_\^pcmbp `VaVU bcQac_] T\QS^_Z
hQbcY `a_TaQ]]l7 >_ UV\Qcm nc_ Y]VVc b]lb\ c_\m[_ `aY ^Q\YhYY T\_RQ\m6
^lf `VaV]V^^lf5 cQ[ hc_5 Vb\Y Sl RdUVcV Sbݷ UV\Qcm `aQSY\m^_5 SQ] bV[gYp
Y^YgYQ\YXQgYY Vjݷ _hV^m U_\T_ ^V `_caVRdVcbp ‑ S_X]_W^_5 UQWV ^Y[_TUQ5
Vb\Y c_\m[_ Sl ^V aViYcV bUV\Qcm OB55 Y1C31< bS_Y] _b^_S^l] Y^bcad]V^c_]7

3 [QhVbcSV `aY]VaQ SVa^ݷ]bp [ ^QiV]d US_Yh^_]d UVaVSd `_Yb[Q YX
<7::7;ݷ Y `_`a_RdV] Sl^VbcY S _cUV\m^lZ ]_Ud\m Sb5ݷ hc_ caVRdVcbp U\p aQR_6
cl b ^Y]7 9^cVaeVZb d ^Qb RdUVc b_bc_pcm YX USdf cY`_S ‑ b_RbcSV^^_ dX\Q
UVaVSQ Y d[QXQcV\p ^Q ^VT_5 c_ Vbcm cY`_S ]B55W?45 Y ]B55W?45YDB5 Q cQ[WV
USdf `_U`a_TaQ]]C `a_gVUdal J44]?]B55 Y ed^[gYY RCR>]B557 @aY nc_] ]l

>>>Q bQ]_] UV\V aVQ\YXQgYo c_WV hQbc_ U_[d]V^cYadoc5 ^_ cQ[Qp U_[d]V^cQgYp `aVU6
^QX^QhV^Q ^V U\p `_\mX_SQcV\VZ ]_Ud\p5 Q U\p cVf `a_TaQ]]Ybc_S5 [_c_alV aQR_cQoc S
_U^_Z [_]Q^UV b ^Q]Y Y [_]d ]_WVc `_caVR_SQcmbp ^Qi ]_Ud\m _c\QWYSQcm Y\Y b_SVaiV^6
bcS_SQcm7



;7:=7 =_Ud\Y Y aQXUV\m^Qp [_]`Y\pgYp =@@

]_WV] XQ]VcYcm5 hc_ ݷQp^^ݷR_Rj_ݷ ed^[gYp \51B38]B555 Q cQ[WV S_XSaQ6
jQV]lZ Vo cY` ]B55W?45Y?C `aVUbcQS\poc b_R_Z _b_RV^^_bcY aVQ\YXQgYY5 _
[_c_alf `_\mX_SQcV\o ]_Ud\p X^Qcm ^V _RpXQcV\m^_C Q SUadT ]l XQf_cY] ncd
aVQ\YXQgYo YX]V^Ycm7 @_nc_]d cY` ]B55W?45Y?C RdUVc _`YbQ^ S aVQ\YXQgY6
_^^_Z hQbcY ]_Ud\p5 Q YX XQT_\_S[_S ed^[gYZ S Y^cVaeVZb^_Z hQbcY RdUdc
`aYbdcbcS_SQcm c_\m[_ J44]?]B55 Y RCR>]B555 ^_ ^V \51B38]B557 3lT\pUVcm
nc_ RdUVc cQ[C

E>9D <>7DB55D K <>7DB557@@ M
9>D5B6135
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<56D5 B978DC ]B55W?45YDBD

5>4D
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6E>3D9?> RCR>]B551@C ]B55W?45YDBD F1<C <?>79>D2C 2??<51>D
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DI@5
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5>4D
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6E>3D9?> RCR>]B551@C ]B55W?45YDBD F1<C <?>79>D2C 2??<51>D
2579>

RCR>]B55 CF \51B38]B551@5 F1<2g EG >9<
5>4D

5>47

5\p UV]_^bcaQgYY aQR_cl nc_T_ ]_Ud\p ^Q`YiV] ^VR_\mido `a_TaQ]]d5 [_6
c_aQp RdUVc hYcQcm b [\QSYQcdal XQ`a_bl SYUQ 4ݷ ݷ<; Y Hݷ 5ݷ?> XQ`a_b `Va6
S_T_ SYUQ RdUVc Yb`_\^pcm5 U_RQS\pp d[QXQ^^_V hYb\_ S UVaVS_5 S _cSVc ^Q
XQ`a_b Sc_a_T_ SYUQ ‑ `VhQcQcm b5C Y\Y W? S XQSYbY]_bcY _c c_T_5 Vbcm d[Q6
XQ^^_V hYb\_ S UVaVSV Y\Y `_[Q ^Vc7 3lT\pUVcm `a_TaQ]]Q RdUVc cQ[C

@B?7B1= ^>9DM5=?D K E>9D45=?7@1C M
EC5C <>7DB55D
F1B

B??DC ]B55W?45YDB F >9<D
3C 381BD
>C <?>79>DD
?;C 2??<51>D

2579>
G89<5 >?D 5?6 4?
2579>

B514<>135 >2D
31C5 3 ?6

’H’C 2579>
96 RCR>]B551B??D5 >2 D85>

GB9D5<>1’b5C1’2
5<C5

GB9D5<>1’W?7’2
5>4D
’4’C 2579>

J44]?]B551B??D5 >5 ?;2D
96 ?; D85>

GB9D5<>1’\E335CC6E<<I 14454’2
5<C5

GB9D5<>1’L?E<4>’’D 1441’2
5>4D
5<C5

GB9D5<>1’^>;>?G> 3?==1>4 2’5 35 ’2’2
5>4

5>4
5>47

5\p [_]`Y\pgYY SbVZ `a_TaQ]]l U_bcQc_h^_ XQ`dbcYcm [_]`Y\pc_a _UY^
aQXC

6@3 E>9D45=?7@1C

=_Ud\m <>7DB557@@ RdUVc _c[_]`Y\Ya_SQ^ QSc_]QcYhVb[Y5 `aYhݷ] c_\m[_ S
c_] b\dhQV5 Vb\Y nc_ caVRdVcbp7 AVXd\mcQc_] RdUdc USQ eQZ\QC <>7DB557@@E



;7:=7 =_Ud\Y Y aQXUV\m^Qp [_]`Y\pgYp =@B

Y <>7DB557?7 6b\Y Ybf_U^lZ cV[bc ]_Ud\p YX]V^Ycm5 c_ `aY b\VUdojVZ `V6
aVbR_a[V SbVZ `a_TaQ]]l [_]`Y\pc_a b^_SQ `VaV[_]`Y\YadVc ]_Ud\m5 Q Vb6
\Y VT_ ^V ca_TQcm5 `VaV[_]`Y\Ya_SQcmbp RdUVc c_\m[_ T\QS^Qp `a_TaQ]]Q7
? c_]5 caVRdVcbp Y\Y ^Vc `VaV[_]`Y\Ya_SQcm ]_Ud\m5 [_]`Y\pc_a dX^Qݷc5
baQS^YS UQcl `_b\VU^VZ ]_UYeY[QgYY eQZ\_S <>7DB557@@ Y <>7DB557@@ED
Vb\Y `VaSlZ ^_SVV 1\YR_ Vb\Y Sc_a_T_ `a_bc_ ^Vc25 [_]`Y\pgYp Sl`_\^pVcbp5
S `a_cYS^_] b\dhQV [_]`Y\pc_a bhYcQVc Vݷ YX\Yi^VZ Y `a_`db[QVc7 3`a_hV]5
^Y[c_ ^V ]ViQVc _c[_]`Y\Ya_SQcm ]_Ud\m 5ݷSadh^doݷ UQS U\p nc_T_ _cUV\m6
^do [_]Q^UdC

6@3 <>7DB557@@

;7:=7;7 9b`_\mX_SQ^YV ]_Ud\VZ UadT YX UadTQ

5_S_\m^_ hQbc_ ]_Ud\p] `aYf_UYcbp Yb`_\mX_SQcm S_X]_W^_bcY UadTYf
]_Ud\VZ7 BQ]lZ `a_bc_Z YX cQ[Yf b\dhQVS S_X^Y[QVc5 [_TUQ ^dW^_ YX `_U`a_6
TaQ]]l _U^_T_ ]_Ud\p SlXSQcm `_U`a_TaQ]]d UadT_T_7 C_h^_ cQ[ WV ]_WVc
S_X^Y[^dcm `_caVR^_bcm Yb`_\mX_SQcm S cV\V `_U`a_TaQ]]l Y]p [_^bcQ^cl5
cY`Q Y\Y T\_RQ\m^_Z `VaV]V^^_Z5 [_c_alV SSVUV^l UadTY] ]_Ud\V]7 3bV ncY
b\dhQY ^V b_XUQoc ^Y[Q[Yf b\_W^_bcVZD U_bcQc_h^_ SbcQSYcm UYaV[cYSd EC5C
S bV[gYo aVQ\YXQgYY 1_Rlh^_ baQXd `_b\V b\_SQ 9=@<5=5>D1D9?>25 Y SbV
S_X]_W^_bcY5 `aVU_bcQS\pV]lV Y^cVaeVZb_] d[QXQ^^_T_ S UYaV[cYSV ]_Ud6
\p5 bcQ^dc SQ] U_bcd`^l7

>Vb[_\m[_ fdWV _Rbc_pc UV\Q5 Vb\Y SQ] `aYf_UYcbp bUV\Qcm Y^cVaeVZb
SQiVT_ ]_Ud\p XQSYbY]l] _c UadT_T_ ]_Ud\p7 ; bhQbcmo5 cQ[YV b\dhQY SbcaV6
hQocbp T_aQXU_ aVWV5 ^_ _^Y Sbݷ WV S_X]_W^l7 >Q`aY]Va5 SQ] ]_WVc `_caV6
R_SQcmbp S Y^cVaeVZb^_Z hQbcY SQiVT_ ]_Ud\p _`YbQcm ^_SlZ cY` ^Q _b^_SV
cY`Q5 SSVUݷ^^_T_ S UadT_] ]_Ud\V 1^Q`aY]Va5 S _U^_] ]_Ud\V Rl\ SSVUݷ^
[Q[_Z6^YRdUm cY`6XQ`Ybm5 Q UadT_Z ]_Ud\m SS_UYc cY`6]QbbYS YX cQ[Yf XQ6
`YbVZ5 Y c7 `727 B cV] WV db`Vf_] SQ] ]_WVc `_caVR_SQcmbp `aY b_XUQ^YY
^_S_T_ cY`Q ]QbbYSQ b_b\Qcmbp ^Q [_^bcQ^cd5 SSVUݷ^^do UadTY] ]_Ud\V]D ^Q6
[_^Vg5 SQ] ]_WVc `_^QU_RYcmbp S SQiYf Y^cVaeVZb^lf `_U`a_TaQ]]Qf `QaQ6
]Vca cY`Q5 _`YbQ^^_T_ S UadT_] ]_Ud\V5 Y\Y S_XSaQc X^QhV^Yp cQ[_T_ cY`Q YX
ed^[gYY5 Y\Y5 S [_^gV [_^g_S5 `a_bc_ T\_RQ\m^Qp `VaV]V^^Qp5 Y]VojQp cY`5
`aYiVUiYZ YX UadT_T_ ]_Ud\p7 3bV ncY bYcdQgYY _RkVUY^V^l _RjY] `aYX^Q6
[_]C S Y^cVaeVZb^_Z hQbcY SQiVT_ ]_Ud\p Sl Yb`_\mXdVcV Y]p5 SSVUݷ^^_V
UadTY] ]_Ud\V]7

3 `aY^gY`V5 _b_Rlf `a_R\V] ^Vc Y S nc_] b\dhQVC U_bcQc_h^_ `_]VbcYcm
UYaV[cYSd EC5C S Y^cVaeVZb^_Z hQbcY 1_Rlh^_ baQXd `_b\V b\_SQ 9>D5B61352
Y\Y S__RjV S bQ]_] ^QhQ\V ]_Ud\p baQXd `_b\V VT_ XQT_\_S[QD neeV[c RdUVc
b_SVaiV^^_ _UY^Q[_Sl]7 B\VUdVc c_\m[_ dhYclSQcm5 hc_ cQ[Qp XQSYbY]_bcm5
S _c\YhYV _c XQSYbY]_bcY ^Q da_S^V aVQ\YXQgYY5 `_a_WUQVc _`aVUV\ݷ^^lV
_TaQ^YhV^YpC Y^cVaeVZb^lV hQbcY USdf Y R_\VV ]_Ud\VZ ^V ]_Tdc
XQSYbVcm UadT _c UadTQ `VaV[aݷbc^_ Y\Y _`ݷ [adTd7ݷ
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3__RjV6c_ `VaV[aݷbc^lf XQSYbY]_bcVZ ]VWUd ]_Ud\p]Y S \oR_] b\dhQV
WV\QcV\m^_ YXRVTQcm5 ^_ Y^_TUQ cQ[_V Sbݷ WV caVRdVcbpD `_XQR_cmcVbm c_TUQ
f_cp Rl _ c_]5 hc_Rl SQiY ]_Ud\Y Yb`_\mX_SQ\Y S_X]_W^_bcY UadT UadTQ
c_\m[_ S bS_Yf aVQ\YXQgYpf5 ^_ ^V S Y^cVaeVZbQf7 8QSYbY]_bcVZ Y^cVaeVZ6
b_S UadT _c UadTQ `a_TaQ]]Ybcl bcQaQocbp YXRVTQcm5 UQWV Vb\Y _^Y ^V `VaV6
[aݷbc^lV5 ^_ nc_ ^V SbVTUQ `_\dhQVcbp7

;7:=7<7 =_Ud\m [Q[ QafYcV[cda^Qp VUY^YgQ

@aY aQb`aVUV\V^YY [_UQ `a_TaQ]]l `_ ]_Ud\p] b\VUdVc `_]^Ycm
^Vb[_\m[_ `aQSY\7

@aVWUV SbVT_5 SbV S_X]_W^_bcY _U^_T_ ]_Ud\p U_\W^l Rlcm \_6
TYhVb[Y bSpXQ^l ]VWUd b_R_Z7 ;_TUQ `a_TaQ]]Q b_bc_Yc YX USdf6caݷf
]_Ud\VZ5 ]l Vjݷ ]_WV] `_]^Ycm5 [Q[ Y]V^^_ aQb`aVUV\V^l `_ ]_Ud\p] hQ6
bcY `a_TaQ]]l5 UQWV Vb\Y cQ[_V aQb`aVUV\V^YV ^V `_UhY^V^_ ^Y[Q[_Z \_TY[V7
BYcdQgYp aVX[_ ]V^pVcbp5 [_TUQ hYb\_ ]_Ud\VZ U_bcYTQVc f_cp Rl UVbpc[QD
]VWUd cV]5 `a_TaQ]]l5 b_bc_pjYV YX b_cV^ ]_Ud\VZ ‑ pS\V^YV U_bcQc_h6
^_ _Rlh^_VD R_\miV c_T_5 ]_W^_ \VT[_ ^QZcY `a_TaQ]]l5 S b_bcQS [_c_alf
Sf_Upc clbphY Y UQWV UVbpc[Y clbph ]_Ud\VZ7 ?aYV^cYa_SQcmbp S cQ[_] _[V6
Q^V [_UQ ]_W^_ c_\m[_ S c_] b\dhQV5 Vb\Y aVQ\YXQgYp `a_TaQ]]l ^V `a_bc_
aQb[YUQ^Q `_ ]_Ud\p]5 ^_ S b__cSVcbcSYY b ^V[_Z \_TY[_Z aQXUV\V^Q ^Q `_U6
bYbcV]l5 [QWUQp YX [_c_alf b_bc_Yc YX _U^_T_ Y\Y ^Vb[_\m[Yf ]_Ud\VZ7

Hc_Rl `a_SVaYcm5 `aQSY\m^_ \Y Sl `a_S_UYcV aQXRYS[d ^Q ]_Ud\Y5 XQUQZ6
cV bVRV `_ `_S_Ud [QWU_T_ ]_Ud\p 1Q cQ[WV `_ `_S_Ud [QWU_Z `_UbYbcV]l5
b_bc_pjVZ YX ^Vb[_\m[Yf ]_Ud\VZ2 `a_bc_Z S_`a_bC XQ hc_ [_^[aVc^_ _cSV6
hQVc nc_c ]_Ud\m 1ncQ `_UbYbcV]Q2H ?cSVc U_\WV^ b_bc_pcm YX _U^_Z
eaQXl5 [Q[ Y S b\dhQV `_U`a_TaQ]]7 6b\Y UQcm cQ[_Z _cSVc ^V `_\dhQVcbp5
c_5 b[_aVV SbVT_5 SQi `aY^gY` aQXRYS[Y ^Q ]_Ud\Y ^dWUQVcbp S [_aaV[gYY7
3 hQbc^_bcY5 Vb\Y ]_Ud\m _cSVhQVc ^V XQ _U^d XQUQhd5 Q XQ USV5 `aYc_] ^V
bSpXQ^^lV ]VWUd b_R_Z5 \_TYh^_ RdUVc aQbb]_caVcm S_`a_b _ aQXRYS[V nc_T_
]_Ud\p ^Q USQ7

?c]VcY] Vjݷ _UY^ ]_]V^c5 bSpXQ^^lZ b T\_RQ\m^l]Y YUV^cYeY[Qc_aQ]Y7 3 @Qb6
[Q\V _cbdcbcSdoc _R_b_R\V^^lV `a_bcaQ^bcSQ U\p Y]ݷ^ T\_RQ\m^lf _RkV[c_S5 cQ[ hc_
S_ YXRVWQ^YV S_X]_W^lf [_^e\Y[c_S Y]ݷ^ SbV T\_RQ\m^_ SYUY]lV YUV^cYeY[Qc_al5
_c^_bpjYVbp [ _U^_Z `_UbYbcV]V 1]_Ud\o Y\Y [Q[_]d6c_ \_TYhVb[Y _RkVUY^ݷ^^_]d ^Q6
R_ad ]_Ud\VZ2 hQbc_ b^QRWQoc _RjY] `aVeY[b_]5 _R_X^QhQojY] ncd `_UbYbcV]d7 >Q6
`aY]Va5 Vb\Y Sl b_XUQݷcV ]_Ud\m U\p aQR_cl b [_]`\V[b^l]Y hYb\Q]Y5 Y]VVc b]lb\
SbV n[b`_acYadV]lV YUV^cYeY[Qc_al cQ[_T_ ]_Ud\p ^QhQcm b_ b\_SQ L?=@<5H5 hc_6c_
Sa_UV L?=@<5HJ449D9?>5 L?=@<5HVE<D9@<931D9?>7 L?=@<5H[51<Y1BD Y c7 U7 3 ^VR_\m6
iYf `a_TaQ]]Qf nc_ ^V bc_\m Q[cdQ\m^_5 ^_ S [ad`^lf `a_V[cQf [_^e\Y[cl Y]ݷ^ ]_Tdc
bcQcm bVamݷX^_Z `a_R\V]_Z7

;7:=7=7 ?b\QR\V^YV bgV`\V^^_bcY ]_Ud\VZ

@aY aVQ\YXQgYY _U^Yf ]_Ud\VZ `_bc_p^^_ `aYf_UYcbp Yb`_\mX_SQcm S_X6
]_W^_bcY5 aVQ\YX_SQ^^lV S UadTYfD T_S_apc5 hc_ aVQ\YXQgYp _U^_T_ ]_Ud\p



;7:=7 =_Ud\Y Y aQXUV\m^Qp [_]`Y\pgYp =A:

XQSYbYc _c bdjVbcS_SQ^Yp UadT_T_5 Y\Y hc_ ]_Ud\Y bgV`\V^l ]VWUd b_R_Z7
?`lc `_[QXlSQVc5 hc_ hV] b\QRVV bgV`\V^^_bcm ]_Ud\VZ5 c_ Vbcm Yf XQ6
SYbY]_bcm UadT _c UadTQ5 cV] ncY ]_Ud\Y `_\VX^VV5 d^YSVabQ\m^VV
Y \VThV `_UUQocbp ]_UYeY[QgYY7

BgV`\V^^_bcm ]_Ud\VZ ]_WVc Rlcm aQX^_ZD S hQbc^_bcY5 Vb\Y _UY^ ]_6
Ud\m Yb`_\mXdVc S_X]_W^_bcY UadT_T_5 ^_ Sc_a_Z ^Y[Q[ ^V XQSYbYc _c `VaS_6
T_5 T_S_apc _R _U^_bc_a_^^VZ XQSYbY]_bcY 5 c_TUQ [Q[ Vb\Y [QWUlZ YX
USdf ]_Ud\VZ ^Q`YbQ^ S `aVU`_\_WV^YY _ bdjVbcS_SQ^YY Sc_a_T_5 `aYf_UYc6
bp T_S_aYcm _ SXQY]^_Z XQSYbY]_bcY 7 ;a_]V c_T_5 Vb\Y ]_Ud\m c_\m[_
SlXlSQVc `_U`a_TaQ]]l YX UadT_T_ ]_Ud\p5 T_S_apc _ bgV`\V^^_bcY `_
SlX_SQ] 5 Vb\Y WV ]_Ud\m _RaQjQVcbp [ T\_RQ\m^l] `VaV]V^^l] UadT_T_
]_Ud\p5 T_S_apc _ bgV`\V^^_bcY `_ `VaV]V^^l] 7 ?c\YhQoc cQ[WV bgV`6
\V^^_bcm `_ UQ^^l] 5 [_TUQ _U^d Y cd WV bcad[cdad UQ^^lf5 ^Qf_Upjdobp
S `Q]pcY5 Yb`_\mXdoc USQ Y R_\VV ]_Ud\pD S__RjV T_S_ap5 cQ[Qp bgV`\V^^_bcm
]_WVc S_X^Y[^dcm Y RVX bgV`\V^^_bcY `_ `VaV]V^^l] ‑ ^Q`aY]Va5 Vb\Y _U6
^Q YX `_U`a_TaQ]]5 Sf_UpjYf S ]_Ud\m5 S_XSaQjQVc d[QXQcV\m ^Q bcad[cdad
UQ^^lf5 `aY^QU\VWQjdo ]_Ud\o7

?`lc `_[QXlSQVc5 hc_ _U^_bc_a_^^pp XQSYbY]_bcm SbVTUQ \dhiV5 ^VWV6
\Y XQSYbY]_bcm SXQY]^Qp5 Q bgV`\V^^_bcm `_ SlX_SQ] SbVTUQ `aVU`_hcYcV\m6
^VV bgV`\V^^_bcY `_ `VaV]V^^l]7 ?b_RV^^_Z _bc_a_W^_bcY caVRdVc bgV`\V^6
^_bcm `_ UQ^^l]5 [_c_aQp hQbc_ bcQ^_SYcbp Ybc_h^Y[_] ^V`aYpc^lf _iYR_[7
3 `a_TaQ]]V5 YUVQ\m^_Z b c_h[Y XaV^Yp aQXRYV^Yp ^Q ]_Ud\Y5 SbV XQSYbY]_6
bcY ]VWUd ]_Ud\p]Y ‑ _U^_bc_a_^^YV5 T\_RQ\m^lf `VaV]V^^lf ^Vc S__RjV5
Q U\p [QWU_Z bcad[cdal UQ^^lf5 aQX]Vjݷ^^_Z S `Q]pcY5 ]_W^_ d[QXQcm Vݷ
S\QUV\mgQ 1]_Ud\m5 [_c_alZ _cSVhQVc5 ^Q`aY]Va5 XQ bS_VSaV]V^^_V d^Yhc_WV6
^YV nc_Z bcad[cdal25 `aYhݷ] `_\mXdVcbp [QWU_Z bcad[cda_Z UQ^^lf c_\m[_
Vݷ S\QUV\Vg7

@aQ[cY[Q S^_bYc ^V[_c_alV [_aaV[cYSl S ݷYUVQ\m^lVݷ caVR_SQ^Yp7 HQ6
bc_ S_X^Y[QVc ^V_Rf_UY]_bcm S_ SXQY]_XQSYbY]lf ]_Ud\pf7 ;_^Vh^_5 _bcQݷc6
bp S_X]_W^_bcm b\Ycm cQ[YV ]_Ud\Y S _UY^5 Y S ^V[_c_alf b\dhQpf Y]V^^_
cQ[ Y b\VUdVc `_bcd`Ycm5 ^_ ^V SbVTUQ7 ; `aY]Vad5 `aY aVQ\YXQgYY ]^_T_`_\m6
X_SQcV\mb[_Z YTal ]l ]_T\Y Rl SlUV\Ycm S _UY^ ]_Ud\m _RjV^YV b `_\m6
X_SQcV\V]5 Q S UadT_Z ‑ `_UUVaW[d bSpXY b UadTY]Y n[XV]`\paQ]Y ^QiVZ
`a_TaQ]]l5 [_c_alV _Rb\dWYSQoc UadTYf YTa_[_SD `aQ[cYhVb[Y ^VYXRVW^_
cQ[YV ]_Ud\Y RdUdc Sl^dWUV^l _RaQjQcmbp UadT [ UadTd5 ^_ `_b[_\m[d [QW6
UlZ YX ^Yf _cSVhQVc XQ bS_o 1hݷc[_ be_a]d\Ya_SQ^^do12 `_UXQUQhd5 _RkVUY6
^pcm Yf S _UY^ ]_Ud\m ^V ^dW^_ ‑ pb^_bcm `a_TaQ]]l _c nc_T_ ^Yb[_\m[_
^V SlYTaQVc7 =_W^_ b[QXQcm5 hc_ SXQY]^_Z XQSYbY]_bcY ]_Ud\VZ b\VUdVc `_
S_X]_W^_bcY YXRVTQcm5 ^_ SbVamݷX R_pcmbp Vݷ S_X^Y[^_SV^Yp ^V bc_Yc7

9^QhV _Rbc_Yc UV\_ b_ bgV`\V^^_bcmo `_ `VaV]V^^l] Y `_ UQ^^l]7 2VX
T\_RQ\m^lf `VaV]V^^lf ]_W^_ _R_ZcYbm SbVTUQ5 Y5 [Q[ ]l dWV _RbdWUQ\Y
SliV 1b]7 25<7>7;ݷ RVX ^Yf ^dW^_ bcQaQcmbp _Rf_UYcmbp5 `_b[_\m[d Yf Yb`_\m6
X_SQ^YV ]_WVc b\Yi[_] U_a_T_ bc_Ycm7 >_ `_[Q T\_RQ\m^Qp `VaV]V^^Qp \_6
[Q\YX_SQ^Q S ]_Ud\V5 bYcdQgYo ]_W^_ [_V6[Q[ UVaWQcm `_U [_^ca_\V]5 SVUm



=A; PXl[ @Qb[Q\m Y ^QhQ\Q `a_TaQ]]Ya_SQ^Yp

]_Ud\m ‑ nc_ Vjݷ ^V Sbp `a_TaQ]]Q7 6b\Y WV T\_RQ\m^Qp `VaV]V^^Qp SYU^Q
S_ SbVZ `a_TaQ]]V 1n[b`_acYadVcbp YX bS_VT_ ]_Ud\p25 c_5 S_6`VaSlf5 \oR_V
Vݷ YX]V^V^YV `_cV^gYQ\m^_ ]_WVc ^QadiYcm aQR_cd \oR_Z YX `_UbYbcV] `a_6
TaQ]]l5 Y5 S_6Sc_alf5 YX]V^V^Yp S ^Vݷ ]_WVc S^VbcY [c_ dT_U^_5 c_ Vbcm
`aYf_UYcbp Rlcm T_c_Sl]Y Yb[Qcm `aYhY^d \oR_T_ bR_p `_ SbVZ `a_TaQ]]V7

BgV`\V^^_bcm `_ `VaV]V^^l] Y]VVc Y UadT_Z ^VTQcYS^lZ neeV[cC cQ[YV
]_Ud\Y b\_W^VV ]_UYeYgYa_SQcm7 @aVUbcQSmcV bVRV5 hc_ [Q[_Z6c_ YX SQiYf
]_Ud\VZ U_\WV^ ݷYcm^[_`ݷ [__aUY^Qcl ^V[_VT_ _RkV[cQ S `a_bcaQ^bcSV7 5_6
`dbcY]5 `aY VT_ b_XUQ^YY Sl aViY\Y faQ^Ycm _Rlh^lV _ac_T_^Q\m^lV 1UV6
[Qac_Sl2 [__aUY^Qcl7 DWV S `a_gVbbV n[b`\dQcQgYY `a_TaQ]]l ]_WVc Sl6
pb^Ycmbp5 hc_ dU_R^VV faQ^Ycm ^V UV[Qac_Sl5 Q `_\pa^lV [__aUY^QclD Vb\Y
]_Ud\Y _RjQocbp ]VWUd b_R_Z c_\m[_ `dcݷ] SlX_SQ `_U`a_TaQ]]5 cQ[Qp ]_6
UYeY[QgYp ^Y[Q[Yf `a_R\V] ^V b_bcQSYc5 ^_ Vb\Y `VaV]V^^lV5 S [_c_alf faQ6
^pcbp [__aUY^Qcl5 U_bcd`^l YX UadTYf ]_Ud\VZ Y Q[cYS^_ Y]Y Yb`_\mXdocbp5
c_ _ ]_UYeY[QgYY5 b[_aVV SbVT_5 `aYUݷcbp XQRlcm ‑ `VaV`YblSQ^YV SbVZ `a_6
TaQ]]l ]_WVc _[QXQcmbp haVX]Va^_ b\_W^l]7 ;a_]V c_T_5 hQbc_ S_X^Y[QVc
cQ[Qp bYcdQgYp5 [_TUQ X^QhV^Yp ^Vb[_\m[Yf `VaV]V^^lf [Q[6c_ UadT b Uad6
T_] bSpXQ^l5 cQ[ hc_ `aY YX]V^V^YY _U^_Z `VaV]V^^_Z U_\W^Q YX]V^Ycmbp
Y UadTQp 1UadTYV2D S cQ[Yf b\dhQpf T_S_apc5 hc_ ^V_Rf_UY]_ _RVb`VhYcm gV6
\_bc^_bcm b_bc_p^Yp 7 BgV`\V^^_bcm `_ T\_RQ\m^l] `VaV]V^^l] \YiQVc
]_Ud\m S_X]_W^_bcY TQaQ^cYa_SQcm cQ[do gV\_bc^_bcm7

FdWV SbVT_ _Rbc_pc UV\Q b_ bgV`\V^^_bcmo `_ UY^Q]YhVb[Y] bcad[cdaQ]
UQ^^lf7 6b\Y RVX T\_RQ\m^lf `VaV]V^^lf SbVTUQ ]_W^_ _R_ZcYbm5 Y S R_\m6
iY^bcSV b\dhQVS nc_ ^V b\Yi[_] cadU^_5 c_ `VaVUQSQcm d[QXQcV\Y ^Q UY^Q]Y6
hVb[YV `VaV]V^^lV YX _U^_T_ ]_Ud\p S UadT_Z ]l5 [Q[ `aQSY\_5 Sl^dWUV^l5
Y bUV\Qcm b ncY] ^YhVT_ ^V\mXp7 1 UQ\miV5 ^Q`aY]Va5 _UY^ YX ]_Ud\VZ ]_6
WVc `_bhYcQcm ^V^dW^_Z Y dUQ\Ycm ^V[do bcad[cdad UQ^^lf5 c_TUQ [Q[ S
UadTYf ]_Ud\pf d[QXQcV\Y ^Q ^Vݷ _bcQ^dcbp Y RdUdc `_6`aVW^V]d Yb`_\mX_6
SQcmbp7 3_X^Y[QojYV `aY nc_] _iYR[Y `aQ[cYhVb[Y ^VS_X]_W^_ \_[Q\YX_6
SQcm7 @_nc_]d b\VUdVc bca_T_ `aYUVaWYSQcmbp aQSY\Q`ݷ _U^_T_ S\QUV\mgQݷC
d [QWU_Z b_XUQSQV]_Z UY^Q]YhVb[_Z bcad[cdal UQ^^lf U_\WV^
Rlcm 5ݷS\QUV\Vgݷ S a_\Y [_c_a_T_ ]_WVc Slbcd`Qcm `_UbYbcV]Q5
]_Ud\m Y\Y UQWV UadTQp 2ݷT\QS^Qpݷ1 bcad[cdaQ UQ^^lf>?5 Y cQ[_Z
S\QUV\Vg U_\WV^ Rlcm _UY^ Y c_\m[_ _UY^7

8Q SaV]p bS_VT_ bdjVbcS_SQ^Yp UY^Q]YhVb[Qp bcad[cdaQ UQ^^lf ]_WVc
`_]V^pcm S\QUV\mgQ ‑ ^Q`aY]Va5 `_U`a_TaQ]]l _U^_T_ ]_Ud\p ]_Tdc b_6
XUQcm [Q[_Z6^YRdUm b`Yb_[ Y\Y UVaVS_5 Q Yb`_\mX_SQcm Yf RdUVc UadT_Z ]_6
Ud\m7 >QU_ b[QXQcm5 hc_ XUVbm UQWV ^V _RpXQcV\m^_ S_X^Y[QVc b_RbcSV^^_
bgV`\V^^_bcmC Vb\Y5 b[QWV]5 _UY^ ]_Ud\m _RaQjQVcbp [ `_U`a_TaQ]]V Uad6
T_T_ ]_Ud\p5 hc_Rl _^Q b_XUQ\Q ^V[YZ b`Yb_[5 XQRYaQVc nc_c b`Yb_[ bVRV Y
UQ\miV ^Vbݷc XQ ^VT_ _cSVcbcSV^^_bcm5 Q S ]_Ud\V5 b_XUQSiV] b`Yb_[5 ^Y[Q6
[Yf bSVUV^YZ _ [ݷ^ ^V b_faQ^pVcbp ‑ c_ ^Vc Y bgV`\V^^_bcY5 SVUm S [QW6

>?3 _RkV[c^_6_aYV^cYa_SQ^^lf pXl[Qf `a_TaQ]]Ya_SQ^Yp [ nc_]d b`Yb[d U_RQS\pVcbp
Vjݷ Y _RkV[c7



;7:=7 =_Ud\Y Y aQXUV\m^Qp [_]`Y\pgYp =A<

UlZ ]_]V^c SaV]V^Y b_ b`Yb[_] aQR_cQVc c_\m[_ VT_ S\QUV\Vg7 CQ[ Y\Y Y^Q6
hV5 `aQSY\_ bdjVbcS_SQ^Yp Y VUY^bcSV^^_bcY S\QUV\mgQ U_\W^_ b_R\oUQcmbp
^Vd[_b^YcV\m^_5 `aYhݷ] RVX_c^_bYcV\m^_ ^Q\YhYp Y\Y _cbdcbcSYp bgV`\V^^_6
bcY7 9b`_\mX_SQcm bcad[cdad UQ^^lf Y]VVc `aQS_ \YR_ bQ] S\QUV\Vg5 \YR_
[c_6c_5 [_T_ S\QUV\Vg SlXSQ\D S nc_] `_b\VU^V] b\dhQV SlXlSQV]lZ ^V S`aQSV
`aVU`_\QTQcm5 hc_ bcad[cdaQ UQ^^lf `a_bdjVbcSdVc U_\miV5 hV] U_ S_XSaQcQ
d`aQS\V^Yp S\QUV\mgd5 Y ^V U_\WV^ XQ`_]Y^Qcm [Q[YV6\YR_ d[QXQcV\Y ^Q ncd
bcad[cdad UQ^^lf Y\Y ^Q Vݷ hQbcY7

?c]VcY]5 hc_ `_^pcYV ݷS\QUV\mgQݷ UY^Q]YhVb[_Z bcad[cdal UQ^^lf ^V
`_UUVaWYSQVcbp baVUbcSQ]Y pXl[Q `a_TaQ]]Ya_SQ^Yp Y5 b\VU_SQcV\m^_5 bd6
jVbcSdVc \Yim S T_\_SV `a_TaQ]]YbcQ7 6b\Y _c^_iV^YV ݷS\QUV^Ypݷ ^V S`_\^V
_hVSYU^_ YX cV[bcQ `a_TaQ]]l5 _RpXQcV\m^_ ^Q`YiYcV b__cSVcbcSdojYV [_]6
]V^cQaYY5 S _b_RV^^_bcY S b\dhQpf5 [_TUQ S\QUV\Vg ]V^pVcbp7

?RjYZ `_Uf_U [ bgV`\V^^_bcY ]_Ud\VZ ]_W^_ be_a]d\Ya_SQcm b\VUdo6
jY]Y [aQc[Y]Y `aQSY\Q]YC
∙ YXRVTQZcV S_X^Y[^_SV^Yp SXQY]^lf 1USd^Q`aQS\V^^lf2 XQSY6

bY]_bcVZ ]VWUd ]_Ud\p]Y5 Vb\Y nc_ ^V b\_W^_5 ^_ ^V bhYcQZcV
Yf b_SVaiV^^_ ^VU_`dbcY]l]YD
∙ YXRVTQZcV Yb`_\mX_SQ^Yp T\_RQ\m^lf `VaV]V^^lf5 `_[dUQ nc_

S_X]_W^_D `aY]V^pZcV Yf c_\m[_ S b\dhQV5 Vb\Y cQ[_V `aY]V6
^V^YV b`_b_R^_ bn[_^_]Ycm `_ ]V^miVZ ]VaV ^Vb[_\m[_ U^VZ
aQR_cl 1n[_^_]Yo ^Vb[_\m[Yf hQb_S aQR_cl `_S_U_] U\p SSV6
UV^Yp T\_RQ\m^lf `VaV]V^^lf \dhiV ^V bhYcQcm2D
∙ YXRVTQZcV bgV`\V^^_bcY `_ UQ^^l]5 Q Vb\Y nc_ ^VS_X]_W^_5 c_

^Vd[_b^YcV\m^_ b_R\oUQZcV `aQSY\_ _U^_T_ S\QUV\mgQ7



HQbcm <

3_X]_W^_bcY `a_gVbb_aQ Y
pXl[ QbbV]R\VaQ

NcQ hQbcm ^QiVZ [^YTY RdUVc `_bSpjV^Q `a_TaQ]]Ya_SQ^Yo ^Q pXl[V
QbbV]R\VaQ WJ\V ‑ [Q[ _Rlh^_5 S baVUV ?B ^>9H7 =VWUd cV] `_UQS\po6
jVV R_\miY^bcS_ `a_eVbbY_^Q\m^lf `a_TaQ]]Ybc_S5 db\liQS _ cQ[_]5 \Yim
db]Vf^ݷcbp Y XQUQbc aYc_aYhVb[YZ S_`a_bC 5Qݷ [c_ WV `YiVc `_U ^>9H ^Q
QbbV]R\VaVH >Q US_aV SVUm aaR SV[1ݷ BQ]_V Y^cVaVb^_V5 hc_ _^Y RdUdc b_SVa6
iV^^_ `aQSl7 3 b_SaV]V^^_] ]YaV `a_TaQ]]Ya_SQ^YV ^Q pXl[V QbbV]R\VaQ
_[QXQ\_bm SlcVb^V^_ UQWV YX cQ[_Z caQUYgY_^^_ ݷQbbV]R\Va^_Zݷ _R\QbcY5
[Q[ `a_TaQ]]Ya_SQ^YV ]Y[a_[_^ca_\\Va_S ‑ ]Q\V^m[Yf _U^_[aYbcQ\\m^lf
N3=5 `aVU^QX^QhV^^lf U\p SbcaQYSQ^Yp S_ SbVS_X]_W^do cVf^Y[d5 _c bcY6
aQ\m^lf ]QiY^ Y b_c_Slf cV\Ve_^_S U_ bQ]_\ݷc_S Y cdaRY^ ^Q n\V[ca_bcQ^6
gYpf7 3 R_\miY^bcSV b\dhQVS `a_iYS[Y ]Y[a_[_^ca_\\Va_S bVZhQb `Yidc ^Q
pXl[V BY5 Y \Yim ^VR_\miYV SbcQS[Y Sl`_\^poc ^Q pXl[V QbbV]R\VaQD c_ WV
bQ]_V SVa^_ Y U\p pUVa _`VaQgY_^^lf bYbcV]5 Y U\p UadTYf XQUQh5 S [_c_alf
^V_Rf_UY]Q `aYSpX[Q [ S_X]_W^_bcp] [_^[aVc^_T_ `a_gVbb_aQ7

;_^Vh^_5 b_SbV] _R_ZcYbm RVX eaQT]V^c_S ^Q pXl[V QbbV]R\VaQ `_[Q ^V
`_\dhQVcbp7 ?cUV\m^lV QbbV]R\Va^lV ]_Ud\Y5 Q aQS^_ Y QbbV]R\Va^lV SbcQS6
[Y S cV[bc ^Q UadTYf pXl[Qf `aYbdcbcSdoc Y S pUaQf _`VaQgY_^^lf bYbcV]5 Y
S bYbcV]^lf RYR\Y_cV[Qf c_T_ WV pXl[Q BY 1Y UadTYf pXl[_S Slb_[_T_ da_S6
^p2D S _b_Rlf b\dhQpf `a_TaQ]]Ybcl ]Y[a_[_^ca_\\Va_S c_WV Sl^dWUV^l
_c[QXlSQcmbp _c BY Y `YbQcm Q^ݷ QbbV]R\VaV5ݷ hc_Rl5 ^Q`aY]Va5 bn[_^_]Ycm
UVeYgYc^do `Q]pcm7 CQ[5 U_bcQc_h^_ `_`d\pa^lZ ]Y[a_[_^ca_\\Va J]D9>I=
Y]VVc SbVT_ :? RQZc _`VaQcYS^_Z `Q]pcY Y >:; RQZc `bVSU_`_bc_p^^_Z `Q]pcY
U\p faQ^V^Yp [_UQ `a_TaQ]]lD S cQ[Yf db\_SYpf pXl[d QbbV]R\VaQ `aQ[cY6
hVb[Y ^Vc Q\mcVa^QcYSl7 ?U^Q[_ cQ[YV b\dhQY aVU[Y UQWV S ]YaV ]Y[a_[_^6
ca_\\Va_S5 R_\miY^bcS_ YX [_c_alf `aVU_bcQS\pVc `a_TaQ]]Ybcd UQ\V[_ ^V
bc_\m Wݷbc[YV db\_SYp7 =Q\_ [_]d YX SQb5 YXdhQojYf ^l^V `a_TaQ]]Ya_SQ6
^YV ^Q pXl[V QbbV]R\VaQ5 `aYUݷcbp f_cp Rl _UY^ aQX XQ Sbo WYX^m `aYRVT^dcm
[ ncY] ^QSl[Q] ^Q `aQ[cY[V7



=A>

CQ[ XQhV] WV caQcYcm SaV]p ^Q YXdhV^YV QbbV]R\VaQH 3VUm Sbݷ aQS^_ nc_
^Y[_TUQ ^V `aYT_UYcbpH CQ[ nc_ SlT\pUYc \Yim ^Q `VaSlZ SXT\pUD `aY R_\VV
S^Y]QcV\m^_] aQbb]_caV^YY S_`a_bQ d]V^YV ]lb\Ycm S cVa]Y^Qf ]QiY^^lf
[_]Q^U ^V `a_bc_ 5ݷaYT_UYcbp`ݷ _^_ _[QXlSQVcbp WYX^V^^_ ^V_Rf_UY]_ \o6
R_]d `a_eVbbY_^Q\m^_]d `a_TaQ]]Ybcd5 UQWV Vb\Y nc_c `a_TaQ]]Ybc ^Y[_6
TUQ ^V `YiVc ^Q pXl[V QbbV]R\VaQ7 >Q [Q[_] Rl pXl[V Sl ^Y `YbQ\Y bS_Y
`a_TaQ]]l5 ^V_Rf_UY]_ f_cp Rl `aY]Va^_ `aVUbcQS\pcm5 hc_ [_^[aVc^_ Rd6
UVc UV\Qcm `a_gVbb_a5 hc_Rl Yb`_\^Ycm SQid Slb_hQZido S_\o7 6b\Y cQ[_T_
`aVUbcQS\V^Yp ^Vc5 `a_TaQ]]Ybc ^QhY^QVc RVXUd]^_ `aY]V^pcm SbV U_bcd`^lV
_`VaQgYY5 ^V SVUQp5 hc_ ^Q bQ]_] UV\V cS_aYc7 =VWUd cV] _U^_ `aYbSQYSQ6
^YV ^Q f_a_i_ X^Q[_]_] ^Q] @Qb[Q\V ]_WVc Sl`_\^Ycmbp XQ ]Y\\YQaU^do
U_\o bV[d^Ul5 ^_ ]_WVc Y aQbcp^dcmbp ^Q XQ]Vc^_V SaV]p5 Vb\Y5 ^Q`aY]Va5
^Q] `aYUݷc S T_\_Sd `aYbSQYSQcm UadT UadTd R_\miYV ]QbbYSl bca_[7 B R_\VV
b\_W^l]Y pXl[Q]Y `a_TaQ]]Ya_SQ^Yp UV\Q _Rbc_pc Vjݷ Y^cVaVb^VVC `aYbSQ6
YSQ^YV5 XQ`YbQ^^_V ^Q pXl[V BY445 ]_WVc Sl`_\^Ycmbp S _U^d ]QiY^^do
[_]Q^Ud5 Q ]_WVc `_S\Vhm ]Y\\Y_^l [_]Q^U:7 5SQ cQ[Yf `aYbSQYSQ^Yp XQ6
`YblSQocbp S `a_TaQ]]V b_SVaiV^^_ _UY^Q[_S_ 1X^Q[_] aQSV^bcSQ25 ^_ nc_c
eQ[c ^Y[Q[ ^Q] ^V `_]_WVcC ]l ^V b]_WV] QUV[SQc^_ _gV^Ycm aVbdab_6[ݷ
[_bcm c_Z Y\Y Y^_Z _`VaQgYY5 ^V `_^Y]Qp5 [Q[ Y hc_ `aY nc_] UV\QVc `a_gVb6
b_a7 @a_TaQ]]Ybc5 ^V Y]VojYZ _`lcQ aQR_cl ^Q da_S^V [_]Q^U `a_gVbb_aQ5
`_`a_bcd ^V SVUQVc5 hc_ ^Q bQ]_] UV\V cS_aYcD SbcQS\pp S `a_TaQ]]d ^Q pXl6
[V Slb_[_T_ da_S^p cV Y\Y Y^lV _`VaQgYY5 _^ hQbc_ ^V U_TQUlSQVcbp5 b[_\m
b\_W^do XQUQhd bcQSYc `VaVU `a_gVbb_a_]7 >Q Slf_UV ]l Y]VV] _Ta_]^lV
`a_TaQ]]l5 _RVb[daQWYSQojYV bS_VZ ^YX[_Z neeV[cYS^_bcmo ‑ ^Q`aY]Va5
`aY\_WV^Yp U\p QSc_]QcYXQgYY _eYb^_T_ U_[d]V^c__R_a_cQ5 [_c_al] cVb6ݷ
ݷ_^ S hVclaݷf TYTQRQZcQf _`VaQcYS^_Z `Q]pcY Y U\p [_c_alf _[QXlSQVc6
bp [_]b\Yiݷ ]VU\V^^l]ݷ `a_gVbb_a5 ^Q ]^_T_ `_apU[_S `aVS_bf_UpjYZ `_
Rlbca_UVZbcSYo bd`Va[_]`mocVal S_bm]YUVbpclf T_U_S7

?`lc `_[QXlSQVc5 hc_ `a_eVbbY_^Q\m^lZ `_\mX_SQcV\m [_]`mocVa_S5
RdUm c_ `a_TaQ]]Ybc Y\Y bYbcV]^lZ QU]Y^YbcaQc_a5 ]_WVc hVT_6c_ ^V X^Qcm5
^_ ^Y S [_V] b\dhQV ^V ]_WVc `_XS_\Ycm bVRV ^V `_^Y]Qcm5 [Q[ dbca_V^Q Sl6
hYb\YcV\m^Qp bYbcV]Q ^Q SbVf Vݷ da_S^pf5 _c n\V[ca_^^lf \_TYhVb[Yf bfV]
U_ Ta_]_XU[Yf `aY[\QU^lf `a_TaQ]]7 >V `_^Y]Qp hVT_6c_5 ]l _bcQS\pV] S
bS_ݷ] cl\d ]Vbc_ U\p jdjV^Yp_ݷ ]QTYYݷC ^Q [Q[_]6c_ `_hcY `_Ub_X^QcV\m6
^_] da_S^V ^Q] `a_U_\WQVc [QXQcmbp5 hc_ hc_6c_ cQ] ^VhYbc_ Y RVX `Qa_h[Y
hQa_UVVS b S_\iVR^l]Y `Q\_h[Q]Y ^V _R_i\_bm7 CQ[_V _jdjV^YV U\p `a_6
eVbbY_^Q\Q ^VU_`dbcY]_ [QcVT_aYhVb[YC ^Q`a_cYS5 `a_eVbbY_^Q\ _RpXQ^ `_6
^Y]Qcm 1Y Y^cdYcYS^_ _jdjQcm25 hc_ dbca_ZbcS_5 b [_c_al] _^ Y]VVc UV\_5
b_XUQ^_ cQ[Y]Y WV \oUm]Y5 [Q[ Y _^ bQ]5 Y ^YhVT_ ݷ_S_\iVR^_Tݷ Y\Y V`_6^ݷ
X^QSQV]_T_ݷ b_R_Z ^V `aVUbcQS\pVc7

6b\Y bcQSYcm gV\mo U_bcYWV^YV cQ[_T_ da_S^p `_^Y]Q^Yp5 _[QXlSQVcbp
b_SVaiV^^_ ^V SQW^_5 [Q[do [_^[aVc^do QafYcV[cdad Y pXl[ [Q[_T_ [_^6

:5\p X^QojYf BY44 `_pb^Y]C hc_ RdUVc5 Vb\Y `aY]V^Ycm _`VaQgYo `aYbSQYSQ^Yp [
_RkV[cd cY`Q <9CDECDB9>7G5 b_UVaWQjV]d USV6caY clbphY n\V]V^c_SH
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[aVc^_T_ QbbV]R\VaQ YXdhQcm7 8^Qp _UY^ pXl[ QbbV]R\VaQ5 Sl b]_WVcV ^QhQcm
`YbQcm ^Q \oR_] UadT_]5 `_caQcYS USQ6caY hQbQ 1Q c_ Y ]V^miV2 ^Q YXdhV^YV
b`aQS_h^_Z Y^e_a]QgYYD ^_ T\QS^_V cdc S c_]5 hc_5 d]Vp ]lb\Ycm S cVa6
]Y^Qf ]QiY^^lf [_]Q^U5 Sl SbVTUQ RdUVcV X^Qcm5 hc�_ S UVZbcSYcV\m^_bcY
`a_Ybf_UYc `aY Sl`_\^V^YY SQiYf `a_TaQ]]7

>Vb]_cap ^Q Sbݷ SliVb[QXQ^^_V5 b\VUdVc5 `_6SYUY]_]d5 `_pb^Ycm SlR_a
[_^[aVc^_Z QafYcV[cdal7 =QcVaYQ\ ^QiVZ ݷQbbV]R\Va^_Zݷ hQbcY [^YTY _b6
^_SQ^ ^Q bYbcV]V [_]Q^U `a_gVbb_a_S bV]VZbcSQ HA?5 `aYhݷ] ]l RdUV] Yb6
`_\mX_SQcm <;6RYc^lZ SQaYQ^c nc_Z QafYcV[cdal5 cQ[ ^QXlSQV]do bYbcV]d
[_]Q^U 9<A?7 >Q ]_]V^c ^Q`YbQ^Yp nc_T_ cV[bcQ <;6RYc^lV [_]`mocVal bV]VZ6
bcSQ HA? dWV `_hcY `_\^_bcmo SlcVb^V^l [_]`mocVaQ]Y ^Q _b^_SV ?=6RYc^lf
`a_gVbb_a_S;5 ^_5 [ bhQbcmo5 ncY `a_gVbb_al ]_Tdc Sl`_\^pcm `a_TaQ]]l S
<;6RYc^_] aVWY]V7 BQ]d ?=6RYc^do bYbcV]d [_]Q^U ]l YXdhQcm ^V RdUV]5
Y c_]d Vbcm _`aVUV\ݷ^Qp `aYhY^Q7 3bV Y]VojYVbp _`YbQ^Yp nc_Z bYbcV]l
bca_pcbp `_ `aY^gY`d `VaVhYb\V^Yp Vݷ _c\YhYZ _c <;6RYc^_T_ b\dhQpD `_\d6
hQVcbp5 hc_ ^Q] S \oR_] b\dhQV b^QhQ\Q ^dW^_ YXdhYcm <;6RYc^do bYbcV]d
[_]Q^U7 >_ YXdhYS V5ݷ ]l dWV U_bcYT^V] bS_VZ gV\Y ‑ `_\dhY] _`lc aQR_cl
^Q pXl[V QbbV]R\VaQD UQ\m^VZiYZ `VaVf_U [ ?=6RYc^_]d b\dhQo S_X]_WV^5 ^_
U\p ^QiYf gV\VZ ^Vb[_\m[_ YXRlc_hV^7 5QWV <;6RYc^do bYbcV]d [_]Q^U ]l
RdUV] YXdhQcm UQ\V[_ ^V S_ Sbݷ] Vݷ 1[_i]Qa^_]2 SV\Y[_\V`YYC ^Q] fSQcYc
`aY]Va^_ UVbpc_Z U_\Y S_X]_W^_bcVZ YXdhQV]_T_ `a_gVbb_aQ5 hc_Rl Y]Vcm
S_X]_W^_bcm `YbQcm `a_TaQ]]l7

6bcm Y Vjݷ _U^Q `aYhY^Q YXdhQcm Y]V^^_ <;6RYc^do QafYcV[cdad7 ?U6
^_ YX _b^_S^lf cVf^YhVb[Yf YX_RaVcV^YZ5 `_^Y]Q^YV [_c_a_T_ b\VUdVc Sl6
^VbcY YX QbbV]R\Va^_T_ `a_TaQ]]Ya_SQ^Yp ‑ nc_ cQ[ ^QXlSQV]lZ bcV[_6
SlZ eaVZ] 5 `aY]V^pV]lZ `aY SXQY]_UVZbcSYY `_U`a_TaQ]]5 ^Q`YbQ^^lf
^Q pXl[Qf Slb_[_T_ da_S^p7 1afYcV[cdaQ HA?h?= dUS_Y\Q [_\YhVbcS_ U_6
bcd`^lf `a_TaQ]]V aVTYbca_S _RjVT_ ^QX^QhV^Yp5 hc_ bQ]_ `_ bVRV f_a_i_5
^_ cQ[_T_ [_\YhVbcSQ aVTYbca_S `aQ[cYhVb[Y SbVTUQ fSQcQVc5 hc_Rl `VaVUQcm
S \oRdo `_U`a_TaQ]]d SbV Vݷ `QaQ]VcalD bcV[_SlZ eaVZ] `aY nc_] Sla_W6
UQVcbp5 `_cVapS `_\_SY^d bS_VT_ b_UVaWQ^Yp ‑ \_[Q\m^lV UQ^^lV Y QUaVb
S_XSaQcQ `_6`aVW^V]d faQ^pcbp S bcV[V5 ^_ X^QhV^Yp `QaQ]Vca_S ‑ dWV ^Vc7
?c]VcY]5 hc_ n[_^_]Yp cdc ^V cQ[Qp R_\miQp5 SVUm U\p SlX_SQ UadT_Z `_U6
`a_TaQ]]l `_caVRdocbp cV WV bQ]lV aVTYbcal5 cQ[ hc_ Yf Sbݷ aQS^_ `aYUݷcbp
b_faQ^Ycm S bcV[V ‑ `a_bc_ ^V S _R\QbcY `QaQ]Vca_S5 [_c_a_Z cV`Vam ^Vc5 Q
S _R\QbcY \_[Q\m^lf UQ^^lfD aVQ\m^_ hc_6c_ n[_^_]Ycbp c_\m[_ U\p b\dhQp
`_U`a_TaQ]]5 [_c_alV bQ]Y ^Y[_T_ ^V SlXlSQoc7 3 \oR_] b\dhQV `_^Y]Q^YV
c_T_5 [Q[ dbca_V^ bcV[_SlZ eaVZ] S bS_ݷ] `_\^_] SQaYQ^cV5 U\p f_a_iV6
T_ `a_TaQ]]YbcQ _RpXQcV\m^_5 Y b nc_Z c_h[Y XaV^Yp <;6RYc^Qp QafYcV[cdaQ
_[QXlSQVcbp R_\VV dUQh^l] [Q^UYUQc_] ^Q a_\m dhVR^_T_ `_b_RYp7

;1Sc_a bhYcQVc d]Vbc^l] XQ]VcYcm5 hc_ X^QhYcV\m^Qp hQbcm nc_T_ cV[bcQ T_c_SY\Qbm [
`VhQcY ^Q NNNYL6B9:D nc_c ^VcRd[ _b^Qjݷ^ _U^_pUVa^l] <;6RYc^l] `a_gVbb_a_]5 [_c_6
a_T_5 cV] ^V ]V^VV5 fSQcQVc b XQ`Qb_] U\p aViV^Yp SbVf XQUQh5 S_X^Y[QojYf d QSc_aQ S
_Rlh^lf db\_SYpf7



<7:7 3S_U^Qp Y^e_a]QgYp =A@

D]Vbc^_ RdUVc b[QXQcm ^Vb[_\m[_ b\_S _c^_bYcV\m^_ SlR_aQ [_^[aVc^_T_
QbbV]R\VaQ7 ;Q[ YXSVbc^_5 U\p aQR_cl b `a_gVbb_aQ]Y bV]VZbcSQ HA? Yb`_\m6
XdVcbp USQ _b^_S^lf `_Uf_UQ [ bY^cQ[bYbd pXl[Q QbbV]R\VaQ ‑ nc_ bY^cQ[bYb
J]6] Y bY^cQ[bYb R>D5<7 ?U^Q Y cQ WV [_]Q^UQ `a_gVbb_aQ `aVUbcQS\pVcbp S
ncYf bY^cQ[bYhVb[Yf bYbcV]Qf b_SVaiV^^_ `_6aQX^_]dC ^Q`aY]Va5 [_]Q^UQ5 S
bY^cQ[bYbV R>D5< SlT\pUpjQp [Q[

=?F 51H5 d1454Hf

S bY^cQ[bYbV J]6] RdUVc XQ`YblSQcmbp b\VUdojY] _RaQX_]C

=?F< 11554H25 551H

3 baVUV ?B ^>9H caQUYgY_^^_ R_\VV `_`d\paV^ Y]V^^_ bY^cQ[bYb J]6]5 ^_ S
`aY]V^V^YY [ `_bcQS\V^^_Z dhVR^_Z XQUQhV nc_ b_XUQݷc ^V[_c_alV `a_R\V]l7
DhVR^lV `_b_RYp5 _aYV^cYa_SQ^^lV ^Q `a_TaQ]]Ya_SQ^YV ^Q pXl[V QbbV]R\V6
aQ S bY^cQ[bYbV R>D5<5 Sb6ݷcQ[Y bdjVbcSdoc5 c_TUQ [Q[ bY^cQ[bYb J]6] _`Ybl6
SQVcbp Yb[\ohYcV\m^_ S b`VgYQ\m^_Z 1b`aQS_h^_Z2 cVf^YhVb[_Z \YcVaQcdaV5
^V Y]VojVZ gV\mo _RdhV^YV7 ;a_]V c_T_5 ^V_Rf_UY]_ dhYclSQcm Y ]^_T_6
\Vc^VV T_b`_UbcS_ baVUl V\ MX\ S [QhVbcSV `\Qce_a]l U\p Q^Q\_TYh^lf
dhVR^lf [dab_SD Sbݷ nc_ `_XS_\pVc ^QXSQcm bY^cQ[bYb R>D5< bdjVbcSV^^_ R_\VV
`aYSlh^l] U\p `aV`_UQSQcV\VZ 1UQ Y U\p ^V[_c_alf bcdUV^c_S5 [Q[ ^Y bcaQ^6
^_5 c_WV2 Y \dhiV `_UUVaWYSQV]l]7 5\p ^>9H U_bcd`^_ USQ _b^_S^lf QbbV]6
R\VaQ5 `_UUVaWYSQojYf bY^cQ[bYb R>D5<C nc_ WJ\V W5DG945ݷ1 JCC5=2<5B25ݷ
aQXaQR_cQ^^lZ BQZ]_^_] CVcfV]_] Y 5Wd\YQ^_] F_\\_]5 Y OJ\V O<1Dݷ1
JCC5=2<5B25ݷ b_XUQ^^lZ C_]QiV] 4aYicQa_]7 BUV\Qcm _U^_X^Qh^lZ SlR_a
]VWUd ncY]Y QbbV]R\VaQ]Y U_bcQc_h^_ b\_W^_7 3 ^QiVZ [^YTV aQbb]QcaY6
SQVcbp pXl[ QbbV]R\VaQ WJ\V5 S c_] hYb\V Y b`VgYeYhVb[YV U\p ^VT_ ]Q[6
a_baVUbcSQD cQ[_Z SlR_a ^V _Rdb\_S\V^ ^Y[Q[Y]Y bVamݷX^l]Y `aYhY^Q]Y Y
`_`a_bcd b\dhQV^7

<7:7 3S_U^Qp Y^e_a]QgYp

B `_^pcYV] QbbV]R\VaQ ]l dWV X^Q[_]l YX SS_U^_Z hQbcY 1b]7 2D@7=7:ݷ
cQ] WV ]l db`V\Y _RbdUYcm _b^_S^lV `aY^gY`l dbca_ZbcSQ [_]`mocVaQ Y
c_5 [Q[ `a_gVbb_a _RaQRQclSQVc `a_TaQ]]l7 3_X]_W^_5 bVZhQb bQ]_V SaV]p
SVa^dcmbp [ nc_]d `QaQTaQed Y `VaVhYcQcm VT_D R_\VV c_T_5 Rl\_ Rl `_\VX^_
_bSVWYcm S `Q]pcY Sbo T\QSd :7=7

@aVWUV hV] ]l ^Qh^ݷ] `a_TaQ]]Ya_SQcm ^Q SlRaQ^^_] pXl[V QbbV]R\V6
aQ5 ^Q] `aYUݷcbp _bcQ^_SYcmbp Vjݷ ^Q ^V[_c_alf c_^[Yf ]_]V^cQf5 RVX [_6
c_alf RdUVc b\_W^_ `_^pcm `a_Ybf_UpjVV7 3 nc_Z T\QSV ]l _RbdUY] _b_RV^6
^_bcY _[adWV^Yp5 S [_c_a_] RdUdc Sl`_\^pcmbp ^QiY `a_TaQ]]l5 bUV\QV]
^VR_\mi_Z n[b[dab S Ybc_aYo Yb`_\mXdV]_T_ bV]VZbcSQ `a_gVbb_a_S5 `_b\V
hVT_5 hc_Rl `_X^Q[_]Ycmbp b ^_Sl] Y^bcad]V^c_]5 ^Q`YiV] `a_bcdo `a_6
TaQ]]d Y XQbcQSY] Vݷ XQaQR_cQcm7
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<7:7:7 ;\QbbYhVb[YV `aY^gY`l Sl`_\^V^Yp `a_TaQ]]

3_ SS_U^_Z hQbcY ]l dWV SbcaVhQ\Ybm b `_^pcYV] ]QiY^l e_^ >VZ]Q^Q7
Bca_T_ T_S_ap5 `aY^gY`l `_bca_V^Yp SlhYb\YcV\m^lf ]QiY^5 YXSVbc^lV [Q[
QafYcV[cda^lV `aY^gY`l e_^ >VZ]Q^Q 5 `aVU`_\QTQoc5 hc_C
∙ _b^_Sd [_]`mocVaQ b_bcQS\poc gV^caQ\m^lZ `a_gVbb_a 1n\V[ca_^6

^Qp bfV]Q5 Sl`_\^pojQp SlhYb\V^Yp2 Y _`VaQcYS^Qp `Q]pcm 1n\V[6
ca_^^_V dbca_ZbcS_5 _RVb`VhYSQojVV faQ^V^YV Y^e_a]QgYY Y b`_b_R^_V
[ ^V`_baVUbcSV^^_]d SXQY]_UVZbcSYo b gV^caQ\m^l] `a_gVbb_a_]2D
∙ _`VaQcYS^Qp `Q]pcm b_bc_Yc YX phVV[ `Q]pcY D [QWUQp phVZ[Q b`_6

b_R^Q faQ^Ycm 2ݷYcm^[_`ݷ1 hYb\_ YX _`aVUV\ݷ^^_T_ UYQ`QX_^Q 1S hQbc6
^_bcY5 `_UQS\pojVV R_\miY^bcS_ b_SaV]V^^lf [_]`mocVa^lf QafYcV[6
cda Yb`_\mXdVc phVZ[Y aQX]Va_] S A US_Yh^lf aQXapU_SD cQ[Qp phVZ[Q
b`_b_R^Q faQ^Ycm hYb\_ _c 9 U_ ;>>2D SbV phVZ[Y `Q]pcY Y]Voc _UY6
^Q[_S_V dbca_ZbcS_5 _UY^Q[_SlZ aQX]Va Y aQX\YhQocbp c_\m[_ bS_Y]Y
^_]VaQ]Y ‑ cQ[ ^QXlSQV]l]Y QUaVbQ]Y 1`aY^gY` \Y^VZ^_bcY Y
_U^_a_U^_bcY `Q]pcY2D
∙ gV^caQ\m^lZ `a_gVbb_a S \oR_Z ]_]V^c ]_WVc XQ`YbQcm hYb\_ YX nc_6

T_ UYQ`QX_^Q S \oRdo YX phVV[5 Q cQ[WV `a_hYcQcm b_UVaWY]_V \oR_Z
phVZ[Y5 c7 V7 dX^Qcm5 [Q[_V hYb\_ cQ] faQ^Ycbp 1`aY^gY` `ap]_T_ U_6
bcd`Q [ `Q]pcY2D
∙ gV^caQ\m^lZ `a_gVbb_a QSc_]QcYhVb[Y Sl`_\^pVc _U^d XQ UadT_Z _`V6

aQgYY5 `aVU`YbQ^^lV `a_TaQ]]_Z 1`aY^gY` `a_TaQ]]^_T_ d`aQS6
\V^Yp2D
∙ `a_TaQ]]Q faQ^Ycbp S phVZ[Qf _`VaQcYS^_Z `Q]pcY S SYUV ]QiY^6

^lf Y^bcad[gYZ ‑ hYbV\5 `aVUbcQS\pojYf b_R_Z [_U_SlV _R_X^QhV6
^Yp _`VaQgYZ5 [_c_alV b\VUdVc Sl`_\^Ycm 1`aY^gY` faQ^Y]_Z `a_6
TaQ]]l2D
∙ phVZ[Q `Q]pcY bQ]Q `_ bVRV V^ݷ X^QVc5ݷ _c^_bYcbp \Y faQ^pjVVbp S

^VZ hYb\_ [ [_Ud `a_TaQ]]l Y\Y nc_ `a_bc_ ^V[YV UQ^^lV 1`aY^gY`
^VaQX\YhY]_bcY [_]Q^U Y UQ^^lf 27

HQbc_ S nc_c b`Yb_[ S[\ohQoc cQ[WV Yb`_\mX_SQ^YV US_Yh^_Z bYbcV]l bhYb\V^Yp5 ^_
nc_c Qb`V[c cadU^_ bhYcQcm _`aVUV\pojY]5 _^ YXݷ UadT_Z _`Val7ݷ

>VaQX\YhY]_bcm [_]Q^U Y UQ^^lf `_XS_\pVc caQ[c_SQcm `a_TaQ]]l [Q[
UQ^^lV Y b_XUQSQcm `a_TaQ]]l5 U\p [_c_alf S a_\Y _RaQRQclSQV]_Z Y^e_a6
]QgYY Slbcd`Qoc UadTYV `a_TaQ]]l7 2_\VV c_T_5 Vjݷ S bVaVUY^V :BB96f ^Q
^V[_c_alf `\Qce_a]Qf `a_TaQ]]l ]_T\Y ]_UYeYgYa_SQcm bQ]Y bVRp `ap6
]_ S_ SaV]p Yb`_\^V^Yp5 ^_ b_SaV]V^^lV SlhYb\YcV\m^lV bYbcV]l cQ[do
S_X]_W^_bcm Yb[\ohQoc Y\Y [Q[ ]Y^Y]d] XQcadU^poc7

3 b_bcQSV gV^caQ\m^_T_ `a_gVbb_aQ `aYbdcbcSdoc n\V[ca_^^lV bfV]l U\p
faQ^V^Yp Y^e_a]QgYY5 `_U_R^lV phVZ[Q] `Q]pcYD _^Y ^QXlSQocbp aVTY6
bcaQ]Y 7 ?Rlh^_ aQX\YhQoc aVTYbcal _RjVT_ ^QX^QhV^Yp Y b\dWVR6
^lV aVTYbcal 7 AVTYbcal _RjVT_ ^QX^QhV^Yp `aVU^QX^QhV^l U\p [aQc[_6
ba_h^_T_ aQX]VjV^Yp _RaQRQclSQV]lf UQ^^lfD _`VaQgYY b ^Y]Y Sl`_\^poc6
bp ^Q `_apU[Y RlbcaVV5 hV] b phVZ[Q]Y `Q]pcY5 ^_ b_S_[d`^lZ _Rkݷ] aVTY6
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bca_S ]_WVc Rlcm S ]Y\\Y_^l5 Q S b_SaV]V^^lf db\_SYpf ‑ S ]Y\\YQaUl aQX
]V^miV _Rkݷ]Q `Q]pcY5 `_nc_]d S aVTYbcaQf _Rlh^_ aQb`_\QTQocbp Ybf_U^lV
UQ^^lV Y `a_]VWdc_h^lV aVXd\mcQcl U\p aQbhݷc_S5 Sl`_\^pV]lf `ap]_ bVZ6
hQb7 @_ _[_^hQ^YY c_T_ Y\Y Y^_T_ aQbhݷcQ UQ^^lV `VaV^_bpc S _`VaQcYS^do
`Q]pcm5 hc_Rl _bS_R_UYcm aVTYbcal U\p UadTYf gV\VZ7

B\dWVR^lV aVTYbcal b_UVaWQc Y^e_a]QgYo5 ^V_Rf_UY]do bQ]_]d `a_6
gVbb_ad U\p _aTQ^YXQgYY Sl`_\^V^Yp `a_TaQ]]l7 3QW^VZiYZ YX b\dWVR^lf
aVTYbca_S ‑ d[QXQcV\m Y^bcad[gYY 5 Y^_TUQ ^QXlSQV]lZ cQ[WV bhݷchY6
[_] [_]Q^U D S nc_] aVTYbcaV b_UVaWYcbp QUaVb c_Z phVZ[Y `Q]pcY5 _c[dUQ
`a_gVbb_ad ^dW^_ RdUVc YXS\Vhm [_U b\VUdojVT_ UVZbcSYp7

GV^caQ\m^lZ `a_gVbb_a aQR_cQVc5 RVb[_^Vh^_ `_Sc_app gY[\ _RaQR_c[Y
[_]Q^U 5 b_bc_pjYZ YX caݷf iQT_SC
∙ YXS\Vhm [_U _hVaVU^_Z ]QiY^^_Z [_]Q^Ul YX `Q]pcY5 ^QhY^Qp b phVZ[Y5

QUaVb [_c_a_Z bVZhQb ^Qf_UYcbp S d[QXQcV\V Y^bcad[gYYD
∙ dSV\YhYcm X^QhV^YV d[QXQcV\p Y^bcad[gYY ^Q U\Y^d YXS\Vhݷ^^_T_ [_6

UQ<5 `_b\V hVT_ aVTYbca RdUVc b_UVaWQcm QUaVb Y^bcad[gYY5 b\VUdojVZ
XQ cV[djVZD
∙ UViYea_SQcm YXS\Vhݷ^^lZ YX `Q]pcY [_U [_]Q^Ul Y Sl`_\^Ycm b__c6

SVcbcSdojVV nc_]d [_Ud UVZbcSYV7
@_hV]d6c_ ]^_TYf bcdUV^c_S ^Q n[XQ]V^V bcQSYc S cd`Y[ S_`a_b5 _c[dUQ gV^6
caQ\m^lZ `a_gVbb_a X^QVc5 [Q[do Y]V^^_ ]QiY^^do [_]Q^Ud 1YX ]Y\\Y_^_S
[_]Q^U5 ^Qf_UpjYfbp S `Q]pcY2 ^dW^_ Sl`_\^Ycm `ap]_ bVZhQbD `aQSY\m^lZ
_cSVc b_SVaiV^^_ caYSYQ\V^ ‑ QUaVb ^dW^_Z ]QiY^^_Z [_]Q^Ul ^Qf_UYcbp
S d[QXQcV\V Y^bcad[gYY7 @a_gVbb_a ^Y[_Y] _RaQX_] ^V `lcQVcbp S^Y[^dcm
S \_TY[d Sl`_\^pV]_Z `a_TaQ]]l5 S c_5 [Q[Y]Y U_\W^l _[QXQcmbp aVXd\m6
cQcl `a_TaQ]]l S gV\_]D _^ \Yim b\VUdVc aQX Y ^QSbVTUQ dbcQ^_S\V^^_]d
gY[\dC bhYcQcm [_U5 dSV\YhYcm d[QXQcV\m Y^bcad[gYY5 Sl`_\^Ycm Y^bcad[6
gYo5 ^QhQcm b^QhQ\Q7 1Sc_]QcYhVb[_V dSV\YhV^YV QUaVbQ S aVTYbcaV d[QXQ6
cV\p Y^bcad[gYY `aYS_UYc [ c_]d5 hc_ ]QiY^^lV [_]Q^Ul5 b_bcQS\pojYV
`a_TaQ]]d5 Sl`_\^pocbp _U^Q XQ UadT_Z S c_Z `_b\VU_SQcV\m^_bcY5 S [_c_6
a_Z _^Y XQ`YbQ^l S `a_TaQ]]V 1Y aQb`_\_WV^l S `Q]pcY27

;_TUQ d[QXQcV\m Y^bcad[gYY b_UVaWYc QUaVb c_T_ Y\Y Y^_T_ ]VbcQ S _`V6
aQcYS^_Z `Q]pcY5 T_S_apc5 hc_ S nc_] ]VbcV `Q]pcY 1Y\Y5 hc_ c_ WV bQ]_V5
^Q UQ^^_] dhQbc[V `a_TaQ]]l2 ^Qf_UYcbp d`aQS\V^YV7 <_TY[Q nc_T_ cVa]Y^Q
_b^_SQ^Q ^Q c_]5 hc_ UVZbcSYp `a_gVbb_aQ `_UhY^V^l ]QiY^^l] [_]Q^UQ]
1d`aQS\pocbp Y]Y25 `aY nc_] _hVaVU^do [_]Q^Ud `a_gVbb_a RVaݷc YX `Q]pcY
`_ QUaVbd YX d[QXQcV\p Y^bcad[gYY7

5\p _aTQ^YXQgYY f_a_i_ X^Q[_]lf ^Q] SVcS\V^YZ 5 gY[\_S Y SlX_6
S_S `_U`a_TaQ]] `aY]V^pocbp ]QiY^^lV [_]Q^Ul5 `aY^dUYcV\m^_ YX]V6
^pojYV b_UVaWY]_V d[QXQcV\p Y^bcad[gYY5 S aVXd\mcQcV hVT_ `_b\VU_SQcV\m6
^_bcm [_]Q^U ^QadiQVcbp5 Q Sl`_\^V^YV `a_TaQ]]l `a_U_\WQVcbp b UadT_T_
]VbcQ ‑ b c_Z Y^bcad[gYY5 hVZ QUaVb XQ^Vbݷ^ S aVTYbca7 Nc_ ^QXlSQVcbp `V6

<3 hQbc^_bcY5 [_Ul [_]Q^U `a_gVbb_aQ5 [_c_alZ ]l RdUV] YXdhQcm5 ]_Tdc XQ^Y]Qcm _c
: U_ :> phVV[7
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aVf_U_] Y\Y `VaVUQhVZ d`aQS\V^Yp 1^Q UadT_Z dhQbc_[ ]QiY^^_T_ [_UQ27
?c]VcY]5 hc_ aQbb]_caV^^lZ SliV gY[\ Sl`_\^V^Yp [_]Q^Ul `aVU`_\QTQVc
b^QhQ\Q dSV\YhYcm d[QXQcV\m Y^bcad[gYY5 Q `_c_] dWV Sl`_\^Ycm [_]Q^6
Ud5 cQ[ hc_ Vb\Y _hVaVU^Qp [_]Q^UQ `a_YXS_UYc `VaVUQhd d`aQS\V^Yp5 _^Q
XQ`YblSQVc S d[QXQcV\m Y^bcad[gYY ^_SlZ QUaVb `_SVaf dWV ^Qf_UpjVT_bp
cQ] QUaVbQ5 SlhYb\V^^_T_ S f_UV QSc_]QcYhVb[_T_ dSV\YhV^Yp7

=l dWV _RbdWUQ\Y `VaVf_Ul S_ SS_U^_Z hQbcY ^QiVZ [^YTY 1b]7 ?;27 CQ]
WV T_S_aY\_bm5 hc_ [_]Q^Ul `VaVUQhY d`aQS\V^Yp RlSQoc RVXdb\_S^l]Y Y
db\_S^l]Y C `VaSlV `a_bc_ XQ^_bpc XQUQ^^lZ QUaVb S d[QXQcV\m Y^bcad[gYY5
c_TUQ [Q[ Sc_alV b^QhQ\Q `a_SVapoc Sl`_\^V^YV c_T_ Y\Y Y^_T_ db\_SYp5 Y
Vb\Y _^_ ^V Sl`_\^V^_5 ^V UV\Qoc ^YhVT_5 c_ Vbcm `aY nc_] ^Y[Q[_T_ `VaV6
f_UQ ^V `a_Ybf_UYc5 Q Sl`_\^V^YV `a_U_\WQVcbp5 [Q[ _Rlh^_5 b_ b\VUdojVZ
[_]Q^Ul7 9]V^^_ db\_S^lV `VaVf_Ul `_XS_\poc _aTQ^YX_SQcm SVcS\V^Yp5 Q
cQ[WV gY[\l5 U\YcV\m^_bcm Sl`_\^V^Yp [_c_alf XQSYbYc _c db\_SYZD [_]Q^6
Ul RVXdb\_S^lf `VaVf_U_S YTaQoc b[_aVV Sb`_]_TQcV\m^do a_\m5 f_cp Y _hV^m
SQW^do7

2_\miY^bcS_ `a_gVbb_a_S `_UUVaWYSQVc cQ[WV `VaVf_U b XQ`_]Y^Q^Y6
V] QUaVbQ S_XSaQcQ 5 Yb`_\mXdV]lZ U\p SlX_SQ `_U`a_TaQ]]7 @aY Sl`_\6
^V^YY cQ[_T_ `VaVf_UQ QUaVb5 ^Qf_UpjYZbp S d[QXQcV\V Y^bcad[gYY5 b^QhQ\Q
b_faQ^pVcbp TUV6c_ S `Q]pcY 1[Q[ ]l dSYUY] `_XWV5 U\p nc_T_ Yb`_\mXdVcbp
Q``QaQc^lZ bcV[25 Y \Yim `_b\V nc_T_ XQ]V^pVcbp ^Q ^_SlZ5 [Q[ `aQSY\_ ‑
QUaVb ^QhQ\Q ]QiY^^_T_ [_UQ `a_gVUdal Y\Y ed^[gYY7 @_b[_\m[d [ ]_]V^cd
Sl`_\^V^Yp [_]Q^Ul 1S UQ^^_] b\dhQV ‑ [_]Q^Ul `VaVf_UQ b XQ`_]Y^Q^YV]
S_XSaQcQ2 S d[QXQcV\V Y^bcad[gYY ^Qf_UYcbp dWV QUaVb b\VUdojVZ [_]Q^Ul5
Y]V^^_ _^ Y RdUVc XQ`_]^V^7 ;_TUQ `_U`a_TaQ]]Q XQSVaiQVc aQR_cd5 _^Q `a_6
YXS_UYc S_XSaQc d`aQS\V^Yp 5 c_ Vbcm `_]VjQVc S d[QXQcV\m Y^bcad[gYY c_
X^QhV^YV5 [_c_a_V Rl\_ XQ`_]^V^_ `aY Vݷ SlX_SV5 cQ[ hc_ S SlXSQSiVZ hQbcY
`a_TaQ]]l Sl`_\^V^YV `a_U_\WQVcbp b [_]Q^Ul5 b\VUdojVZ XQ [_]Q^U_Z
`VaVf_UQ b XQ`_]Y^Q^YV]7 ?Rlh^_ cQ[do [_]Q^Ud cQ[ Y ^QXlSQoc [_]Q^6
U_Z SlX_SQ 7

@_Sc_aY] Vjݷ aQX5 hc_ `_U `VaVUQhVZ d`aQS\V^Yp `_^Y]QVcbp `aY6
^dUYcV\m^_V YX]V^V^YV QUaVbQ5 ^Qf_UpjVT_bp S aVTYbcaV d[QXQcV\p
Y^bcad[gYY 1bhݷchY[Q [_]Q^U27 Nc_ bc_Yc XQ`_]^Ycm7

<7:7;7 ?b_RV^^_bcY `a_TaQ]]Ya_SQ^Yp `_U d`aQS\V^YV]
]d\mcYXQUQh^lf _`VaQgY_^^lf bYbcV]

@_b[_\m[d ]l b_RYaQV]bp XQ`db[Qcm ^Q`YbQ^^lV ^Q]Y `a_TaQ]]l `_U
d`aQS\V^YV] ?B ^>9H5 d]Vbc^_ RdUVc XQaQ^VV _`YbQcm ^V[_c_alV _b_RV^^_bcY
cQ[Yf bYbcV] b c_h[Y XaV^Yp Sl`_\^pV]lf `a_TaQ]]D ncY _b_RV^^_bcY aQb6
`a_bcaQ^pocbp ^V c_\m[_ ^Q ^>9H Y ^Y[Q[ ^V XQSYbpc _c Yb`_\mXdV]_T_ pXl[Q
`a_TaQ]]Ya_SQ^Yp5 ^_ `aY aQR_cV ^Q pXl[V QbbV]R\VaQ bcQ^_Spcbp _b_RV^^_
XQ]Vc^l7
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@aQ[cYhVb[Y SbV b_SaV]V^^lV _`VaQgY_^^lV bYbcV]l `_XS_\poc XQ`db6
[Qcm Y Yb`_\^pcm ^Vb[_\m[_ `a_TaQ]] _U^_SaV]V^^_7 CQ[_Z aVWY] aQR_6
cl SlhYb\YcV\m^_Z bYbcV]l5 ^QXlSQV]lZ ]d\mcYXQUQh^l]=5 `_a_WUQVc
^V[_c_alV `a_R\V]l5 U\p aViV^Yp [_c_alf caVRdVcbp `_UUVaW[Q b_ bc_a_^l
Q``QaQcdal5 `aVWUV SbVT_ ‑ gV^caQ\m^_T_ `a_gVbb_aQ7

3_6`VaSlf5 ^dW^_ XQjYcYcm Sl`_\^pV]lV `a_TaQ]]l UadT _c UadTQ Y
bQ]d _`VaQgY_^^do bYbcV]d _c `_\mX_SQcV\mb[Yf `a_TaQ]]7 6b\Y 1`dbcm UQ6
WV ^V `_ X\_]d d]lb\d5 Q `_ _iYR[V2 _U^Q YX Sl`_\^pV]lf XQUQh YX]V^Yc
hc_6c_ S `Q]pcY5 `aY^QU\VWQjVZ UadT_Z XQUQhV5 b[_aVV SbVT_ nc_ `aYSVUݷc
[ QSQaYY nc_Z Sc_a_Z XQUQhY5 `aYhݷ] ^QZcY `aYhY^d cQ[_Z QSQaYY _[QWVc6
bp `aY^gY`YQ\m^_ ^VS_X]_W^_7 6b\Y `_\mX_SQcV\mb[Qp XQUQhQ 1_`pcm6cQ[Y `_
_iYR[V2 S^Vbݷc YX]V^V^Yp S `Q]pcm _`VaQgY_^^_Z bYbcV]l5 nc_ `aYSVUݷc dWV
[ QSQaYY SbVZ bYbcV]l5 `aYh5[ݷ _`pcm6cQ[Y5 RVX ]Q\VZiVZ S_X]_W^_bcY aQX_6
RaQcmbp S `aYhY^Qf7 @_nc_]d gV^caQ\m^lZ `a_gVbb_a U_\WV^ `_UUVaWYSQcm
]VfQ^YX] XQjYcl `Q]pcY C [QWU_Z Sl`_\^pojVZbp XQUQhV SlUV\pVcbp
_`aVUV\ݷ^^Qp _R\Qbcm `Q]pcY5 Y [ phVZ[Q] XQ `aVUV\Q]Y nc_Z _R\QbcY XQUQ6
hQ _RaQjQcmbp ^V ]_WVc7

3_6Sc_alf5 S ]d\mcYXQUQh^_] aVWY]V `_\mX_SQcV\mb[YV XQUQhY5 [Q[ `aQ6
SY\_5 ^V U_`db[Qocbp [ `ap]_Z aQR_cV b S^Vi^Y]Y dbca_ZbcSQ]Y>7 6b\Y Rl
nc_ `aQSY\_ ^V Sl`_\^p\_bm5 XQUQhY `_bc_p^^_ [_^e\Y[c_SQ\Y Rl XQ U_6
bcd` [ dbca_ZbcSQ]5 Y cQ[YV [_^e\Y[cl5 aQXd]VVcbp5 `aYS_UY\Y Rl [ QSQ6
aYp]7 Hc_Rl _TaQ^YhYcm S_X]_W^_bcY `_\mX_SQcV\mb[_Z XQUQhY5 b_XUQcV\Y
gV^caQ\m^_T_ `a_gVbb_aQ _RkpSY\Y hQbcm Y]VojYfbp ]QiY^^lf Y^bcad[gYZ
`aYSY\VTYa_SQ^^l]Y 7 @a_gVbb_a ]_WVc aQR_cQcm \YR_ S `aYSY\VTYa_6
SQ^^_] aVWY]V 5 [_c_alZ cQ[WV ^QXlSQoc aVWY]_] bd`VaSYX_aQ 5 \Y6
R_ S _TaQ^YhV^^_] aVWY]V 1_^ WV aVWY] XQUQhY Y\Y `_\mX_SQcV\m6
b[YZ aVWY] G@ 2?7 3 _TaQ^YhV^^_] aVWY]V `aYSY\VTYa_SQ^^lV [_]Q^Ul
^VU_bcd`^lD S `aYSY\VTYa_SQ^^_] aVWY]V `a_gVbb_a ]_WVc Sl`_\^pcm SbV
Y]VojYVbp Y^bcad[gYY5 [Q[ _Rlh^lV5 cQ[ Y `aYSY\VTYa_SQ^^lV7 ?`VaQgY_^6
^Qp bYbcV]Q Sl`_\^pVcbp5 VbcVbcSV^^_5 S `aYSY\VTYa_SQ^^_] aVWY]V5 Q `aY
`VaVUQhV d`aQS\V^Yp `_\mX_SQcV\mb[_Z XQUQhV `VaV[\ohQVc aVWY] S _TaQ6
^YhV^^lZ7 @a_gVbb_a ]_WVc SVa^dcmbp S `aYSY\VTYa_SQ^^lZ aVWY]
c_\m[_ `aY db\_SYY S_XSaQcQ d`aQS\V^Yp _`VaQgY_^^_Z bYbcV]VD nc_
Yb[\ohQVc Sl`_\^V^YV S `aYSY\VTYa_SQ^^_] aVWY]V [_UQ `_\mX_SQcV\mb[Yf
`a_TaQ]]7 ; `aYSY\VTYa_SQ^^l] _c^_bpcbp Y^bcad[gYY5 _bdjVbcS\pojYV
SXQY]_UVZbcSYV b S^Vi^Y]Y dbca_ZbcSQ]YD cQ[WV S ncd [QcVT_aYo `_`QUQ6

=CVa]Y^ 5ݷXQUQhQݷ bca_T_ T_S_ap5 U_S_\m^_ b\_WV^5 ^_ d`a_jݷ^^_ XQUQhd ]_W^_ `_6
^Y]Qcm [Q[ `a_TaQ]]d5 [_c_aQp XQ`djV^Q ^Q Sl`_\^V^YV `_U d`aQS\V^YV] _`VaQgY_^^_Z
bYbcV]lD Y^QhV T_S_ap5 `aY XQ`db[V `a_TaQ]]l S bYbcV]V S_X^Y[QVc XQUQhQ7

>9X nc_T_ `aQSY\Q Vbcm Yb[\ohV^Yp5 bSpXQ^^lV5 ^Q`aY]Va5 b _c_RaQWV^YV] TaQeYhV6
b[_Z Y^e_a]QgYY ^Q UYb`\VV5 ^_ S nc_] b\dhQV dbca_ZbcS_ U_\W^_ Rlcm XQ[aV`\V^_ XQ
_U^_Z `_\mX_SQcV\mb[_Z XQUQhVZ Y bca_T_ ^VU_bcd`^_ U\p UadTYf XQUQh7

?>Q bQ]_] UV\V `a_gVbb_a 9<A? Y VT_ `_c_][Y Y]Voc ^V USQ5 Q hVclaV aVWY]Q5 ^QXlSQ6
V]lV cQ[WV [_\mgQ]Y XQjYcl 5 ^_ aVQ\m^_ _`VaQgY_^^lV bYbcV]l Yb`_\mXdoc c_\m[_
^d\VS_V [_\mg_ 1SlbiYZ S_X]_W^lZ da_SV^m `aYSY\VTYZ2 Y caVcmV [_\mg_ 1^YXiYZ da_SV^m
`aYSY\VTYZ27
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oc Y^bcad[gYY5 Yb`_\mXdV]lV U\p ^Qbca_Z[Y ]VfQ^YX]_S XQjYcl `Q]pcY Y
^V[_c_alV UadTYV [_]Q^Ul5 S\YpojYV ^Q aQR_cd bYbcV]l S gV\_]7 3bV cQ6
[YV ݷT\_RQ\m^lVݷ UVZbcSYp bhYcQocbp `aVa_TQcYS_Z _`VaQgY_^^_Z bYbcV]l7
@aY aQR_cV `_U d`aQS\V^YV] ]d\mcYXQUQh^_Z _`VaQgY_^^_Z bYbcV6
]l `_\mX_SQcV\mb[_Z XQUQhV aQXaViV^_ \Yim `aV_RaQX_SlSQcm Y^6
e_a]QgYo S _cSVUݷ^^_Z VZ _R\QbcY _`VaQcYS^_Z `Q]pcY7 3bݷ SXQY6
]_UVZbcSYV b S^Vi^Y] ]Ya_] XQUQhQ `a_YXS_UYc hVaVX _RaQjV^Yp
[ _`VaQgY_^^_Z bYbcV]V7 5QWV `a_bc_ SlSVbcY ^Q n[aQ^ bca_[d XQUQhQ
bQ]_bc_pcV\m^_ ^V ]_WVc5 VZ ^V_Rf_UY]_ `_`a_bYcm _R nc_] _`VaQgY_^^do
bYbcV]d7 CQ[_V _RaQjV^YV `_\mX_SQcV\mb[_Z XQUQhY [ _`VaQgY_^^_Z bYbcV]V
XQ cV]Y Y\Y Y^l]Y db\dTQ]Y ^QXlSQVcbp bYbcV]^l] SlX_S_] 7 9^cVaVb^_5
hc_ XQSVaiV^YV XQUQhY c_WV b`_b_R^Q Sl`_\^Ycm c_\m[_ _`VaQgY_^^Qp bYbcV6
]QD nc_ bcQ^_SYcbp _hVSYU^_5 Vb\Y Sb`_]^Ycm5 hc_ bQ]Q XQUQhQ ‑ nc_ _RkV[c
_`VaQgY_^^_Z bYbcV]l5 Y]V^^_ _`VaQgY_^^Qp bYbcV]Q XQTadWQVc S `Q]pcm
[_U `a_TaQ]]l5 SlUV\pVc `Q]pcm U\p UQ^^lf5 ^QbcaQYSQVc XQjYcd5 XQ`db[QVc
XQUQhd5 _RVb`VhYSQVc SlUV\V^YV VZ `a_gVbb_a^_T_ SaV]V^YD `aY XQSVaiV^YY
XQUQhY ^V_Rf_UY]_ `_]VcYcm Vݷ `Q]pcm [Q[ bS_R_U^do5 `aV[aQcYcm SlUV\V^YV
nc_Z XQUQhV `a_gVbb_a^_T_ SaV]V^Y Y c7 `75 Y bUV\Qcm nc_5 aQXd]VVcbp5 ]_WVc
c_\m[_ _`VaQgY_^^Qp bYbcV]Q7 CQ[Y] _RaQX_]5 [_aaV[c^_Z `_\mX_SQcV\mb[_Z
XQUQhV ^Y[Q[ ^V _R_ZcYbm RVX bYbcV]^lf SlX_S_S5 SVUm _RaQcYcmbp [ _`VaQ6
gY_^^_Z bYbcV]V ^dW^_ UQWV U\p c_T_5 hc_Rl `a_bc_ XQSVaiYcmbp7

6jݷ _UY^ SQW^lZ ]_]V^c5 [_c_alZ ^dW^_ d`_]p^dcm `VaVU ^QhQ\_] YXd6
hV^Yp [_^[aVc^_T_ `a_gVbb_aQ ‑ nc_ ^Q\YhYV S ^QiVZ baVUV Sl`_\^V^Yp ]V6
fQ^YX]Q SYacdQ\m^_Z `Q]pcY 7 @_`a_RdV] `_^pcm5 hc_ nc_ cQ[_V7 ;Q[ dWV
T_S_aY\_bm5 _`VaQcYS^Qp `Q]pcm UV\Ycbp ^Q _UY^Q[_SlV `_ bS_VZ bcY_][ݷ
phVZ[Y 1S ^QiV] b\dhQV [QWUQp phVZ[Q b_UVaWYc A RYc UQ^^lf25 Y [QWUQp
cQ[Qp phVZ[Q Y]VVc bS_Z `_apU[_SlZ ^_]Va7 9]V^^_ nc_c ^_]Va Yb`_\mXdVc
gV^caQ\m^lZ `a_gVbb_a U\p aQR_cl b phVZ[Q]Y `Q]pcY hVaVX _Rjdo iY^d5
hc_Rl _c\YhQcm Yf _U^d _c UadT_Z7 >QX_Sݷ] nc_c ^_]Va eYXYhVb[Y] QUaV6
b_] phVZ[Y `Q]pcY7 9X^QhQ\m^_ ^Y[Q[Yf UadTYf QUaVb_S5 [a_]V eYXYhVb[Yf5
d phVV[ `Q]pcY ^V Rl\_7 3 ]QiY^^_] [_UV `a_TaQ]] Yb`_\mX_SQ\Ybm Y]V^^_
eYXYhVb[YV QUaVbQ5 [_c_alV ^QXlSQ\Y `a_bc_ 5ݷQUaVbQ]Yݷ RVX dc_h^pojVT_
b\_SQ 7ݷeYXYhVb[YZݷ B aQXSYcYV] ]d\mcYXQUQh^_T_ aVWY]Q aQR_cl SlhYb6
\YcV\m^lf bYbcV] _[QXQ\_bm5 hc_ S bY\d gV\_T_ apUQ `aYhY^ Yb`_\mX_SQ^YV
eYXYhVb[Yf QUaVb_S ^VdU_R^_7 >Q`aY]Va5 `a_TaQ]]Q S ]QiY^^_] [_UV5 S [_6
c_a_Z Yb`_\mXdocbp eYXYhVb[YV QUaVbQ phVV[ `Q]pcY5 ^V b]_WVc aQR_cQcm
S UadT_Z _R\QbcY `Q]pcY ‑ Q SVUm S ]d\mcYXQUQh^_Z bYcdQgYY ]_WVc _[Q6
XQcmbp5 hc_ ^dW^Qp ^Q] _R\Qbcm dWV XQ^pcQ UadT_Z XQUQhVZ7 6bcm Y UadTYV
`aYhY^l5 [ [_c_al] ]l SVa^ݷ]bp S_ Sc_a_] c_]V `aY YXdhV^YY `aY^gY`_S
aQR_cl _`VaQgY_^^_Z bYbcV]l7

3 b_SaV]V^^lf `a_gVbb_aQf Yb`_\mXdVcbp USQ SYUQ QUaVb_S7 BQ] `a_gVb6
b_a aQR_cQVc b `Q]pcmo5 Yb`_\mXdp dWV X^Q[_]lV ^Q] eYXYhVb[YV QUaVbQ5
^_ S `a_TaQ]]Qf5 [_c_alV ^Q `a_gVbb_aV Sl`_\^pocbp5 Yb`_\mXdocbp b_SbV]
UadTYV QUaVbQ ‑ SYacdQ\m^lV7 3YacdQ\m^lZ QUaVb ‑ nc_ hYb\_ YX ^V[_6
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VT_ QRbcaQ[c^_T_ SYacdQ\m^_T_ QUaVb^_T_ `a_bcaQ^bcSQ 7 >Q `a_gVbb_6
aQf 9<A? SYacdQ\m^lV QUaVbQ `aVUbcQS\poc b_R_Z <;6RYc^lV gV\lV hYb\Q5 c_
Vbcm SYacdQ\m^_V QUaVb^_V `a_bcaQ^bcS_ Vbcm ]^_WVbcS_ gV\lf hYbV\ _c 0 U_
232 − 1D QUaVbQ _Rlh^_ XQ`YblSQocbp S iVbc^QUgQcVaYh^_Z bYbcV]V5 cQ[ hc_
QUaVb ]_WVc Rlcm hYb\_] _c 99999999 U_ 666666667 3QW^_ `_^Y]Qcm5 hc_
SYacdQ\m^lZ QUaVb b_SVaiV^^_ ^V _RpXQ^ b__cSVcbcS_SQcm [Q[_Z6c_ phVZ[V
`Q]pcY7 C_h^VV T_S_ap5 ^V[_c_alV SYacdQ\m^lV QUaVbQ b__cSVcbcSdoc eYXY6
hVb[Y] phVZ[Q] `Q]pcY5 ^V[_c_alV ‑ ^V b__cSVcbcSdoc5 Q ^V[_c_alV QUaVbQ
Y S_SbV ]_Tdc c_ b__cSVcbcS_SQcm eYXYhVb[_Z `Q]pcY5 c_ ^V b__cSVcbcS_SQcm7
CQ[YV b__cSVcbcSYp XQUQocbp `dcݷ] ^Qbca_Z[Y gV^caQ\m^_T_ `a_gVbb_aQ5 XQ
[_c_ado _cSVhQVc _`VaQgY_^^Qp bYbcV]Q7 GV^caQ\m^lZ `a_gVbb_a5 `_\dhYS
YX _hVaVU^_Z ]QiY^^_Z Y^bcad[gYY SYacdQ\m^lZ QUaVb5 `aV_RaQXdVc VT_ S
QUaVb eYXYhVb[YZ5 `_ [_c_a_]d _RaQjQVcbp [ _`VaQcYS^_Z `Q]pcY7 CQ[Y]
_RaQX_]5 ]l S `a_TaQ]]Qf Yb`_\mXdV] S [QhVbcSV QUaVb_S ^V eYXYhVb[YV ^_6
]VaQ phVV[ `Q]pcY5 Q SYacdQ\m^lV 1QRbcaQ[c^lV2 QUaVbQ5 [_c_alV `_c_] dWV
bQ] `a_gVbb_a `aV_RaQXdVc S ^Qbc_pjYV ^_]VaQ phVV[7 Dbca_ZbcS_ S b_bcQSV
`a_gVbb_aQ5 `aV_RaQXdojVV SYacdQ\m^lV QUaVbQ S eYXYhVb[YV5 ^QXlSQVcbp
=5=?BI =1>175=5>D E>9D 1VV^5 hYcQVcbp n]6n]6o2D nc_ ]_W^_ `VaVSVbcY
[Q[ Ud\m_[ݷ d`aQS\V^Yp `Q]pcmo5ݷ ^_ _Rlh^_ QRRaVSYQcdad ݷ^VVݷ ^V `V6
aVS_Upc7

>Q\YhYV S `a_gVbb_aV VV^ `_XS_\pVc5 S hQbc^_bcY5 [QWU_Z `a_TaQ]]V
Y]Vcm bS_ݷ b_RbcSV^^_V QUaVb^_V `a_bcaQ^bcS_C UVZbcSYcV\m^_5 ^Y[c_ ^V ]V6
iQVc _`VaQgY_^^_Z bYbcV]V ^Qbca_Ycm `aV_RaQX_SQ^Yp QUaVb_S cQ[5 hc_Rl
_UY^ Y c_c WV SYacdQ\m^lZ QUaVb S _U^_Z `_\mX_SQcV\mb[_Z XQUQhV _c_RaQ6
WQ\bp ^Q _U^d eYXYhVb[do phVZ[d5 Q S UadT_Z XQUQhV ‑ ^Q b_SbV] UadTdo7

@_Ua_R^_V YXdhV^YV SbVf S_X]_W^_bcVZ `a_gVbb_aQ 9<A? S ^QiY `\Q^l
^V Sf_UYcD ]l _TaQ^YhY]bp aQbb]_caV^YV] [_]Q^U5 U_bcd`^lf `_\mX_SQcV\m6
b[_Z XQUQhV5 aQR_cQojVZ S _TaQ^YhV^^_] aVWY]V7 2_\VV c_T_5 UQWV S_X]_W6
^_bcY _TaQ^YhV^^_T_ aVWY]Q ]l aQbb]_caY] ^V SbV7 3 hQbc^_bcY5 _`VaQgY6
_^^lV bYbcV]l bV]VZbcSQ ^>9H Sl`_\^poc `_\mX_SQcV\mb[YV XQUQhY S cQ[
^QXlSQV]_Z `\_b[_Z ]_UV\Y QUaVbQgYY `Q]pcY5 S [_c_a_Z ^V Yb`_\mXdVcbp
hQbcm aVTYbca_S Y ^V[_c_alV SYUl ]QiY^^lf [_]Q^U7 >Q YXdhV^YV ncYf aV6
TYbca_S Y [_]Q^U ]l ^V RdUV] caQcYcm SaV]p5 `_b[_\m[d Sbݷ aQS^_ ^V b]_WV]
Yf `aY]V^Ycm7 @_XWV ]l `_Ua_R^_ aQbb]_caY] ]VfQ^YX]l SXQY]_UVZbcSYp
b _`VaQgY_^^_Z bYbcV]_Z5 S[\ohQp b`_b_Rl _aTQ^YXQgYY bYbcV]^_T_ SlX_SQ
U\p bYbcV] U9>EH Y OB55K\MD _U^Q[_ `_[Q ^Q] ncY ]VfQ^YX]l ^V YXSVbc^l5
]l RdUV] `a_YXS_UYcm SS_U8SlS_U Y XQSVaiV^YV `a_TaQ]]l b `_]_jmo T_6
c_Slf ]Q[a_b_S ‑ b`VgYQ\m^lf YUV^cYeY[Qc_a_S5 [_c_alV ^Qi QbbV]R\Va
aQXSVa^ݷc S gV\lV `_b\VU_SQcV\m^_bcY ]QiY^^lf [_]Q^U Y dWV S cQ[_] SY6
UV _ccaQ^b\YadVc7 ;_^Vh^_5 b_ SaV]V^V] ]l ^QdhY]bp ^V c_\m[_ _Rf_UYcmbp
RVX ncYf ]Q[a_b_S5 ^_ Y b_XUQSQcm cQ[YV ]Q[a_bl bQ]_bc_pcV\m^_5 `a_bc_
^QU_ WV bVZhQb b hVT_6c_ ^QhQcm7
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3 :B@: T_Ud [_a`_aQgYp R>D5< Sl`dbcY\Q S bSVc bV]VZbcS_ ]Y[a_bfV]5 `_6
\dhYSiVV ^QXSQ^YV VL\6=7 ?U^Q YX ncYf ]Y[a_bfV]5 R>D5< =99=5 [_c_ado ]l
dWV d`_]Y^Q\Y S_ SSVUV^YY5 `aVUbcQS\p\Q b_R_Z `VaSlZ S ]YaV XQ[_^hV^^lZ
gV^caQ\m^lZ `a_gVbb_a ^Q _U^_] [aYbcQ\\V5 c7 V75 Y^QhV T_S_ap5 `VaSlZ S Yb6
c_aYY ]Y[a_`a_gVbb_a ‑ S_ Sbp[_] b\dhQV5 YX U_bcd`^lf iYa_[_Z `dR\Y[V7
=QiY^^_V b\_S_@ nc_T_ `a_gVbb_aQ b_bcQS\p\_ hVclaV RYcQ7 4_U b`dbcp R>D5<
Sl`dbcY\Q S_bm]YRYc^lZ `a_gVbb_a R>D5< A99A5 Q S :B@= T_Ud ‑ R_\VV b_SVa6
iV^^lZ R>D5< A9A97 9^cVaVb^_5 hc_ A9A9 Yb`_\mX_SQ\ Y^lV [_Ul _`VaQgYZ5 ^_
`aY nc_] `a_TaQ]]l5 ^Q`YbQ^^lV ^Q pXl[V QbbV]R\VaQ U\p A99A5 ]_T\Y Rlcm
RVX YX]V^V^YZ _ccaQ^b\Ya_SQ^l Y U\p A9A97 1^Q\_TYh^do b_S]VbcY]_bcmݷ `_
Ybf_U^_]d [_Udݷ [_^bcad[c_al R>D5< `_UUVaWQ\Y Y U\p `_pSYSiVT_bp S :B@A
T_Ud :?6RYc^_T_ `a_gVbb_aQ R>D5< A9A?7 3l`djV^^lZ T_U_] `_XWV `a_gVbb_a
R>D5< A9AA `aVUbcQS\p\ b_R_Z `aQ[cYhVb[Y cQ[_V WV dbca_ZbcS_5 _c\YhQojV6
Vbp c_\m[_ aQXapU^_bcmo S^Vi^VZ iY^l UQ^^lf 1U\p A9AA _^Q b_bcQS\p\Q A
RYc5 U\p A9A? ‑ :? RYc27 9]V^^_ `a_gVbb_a A9AA Rl\ Yb`_\mX_SQ^ S [_]`mo6
cVaV RKV YL5 UQSiV] ^QhQ\_ ]^_T_hYb\V^^_]d Y ^VSVa_pc^_ `_`d\pa^_]dA

bV]VZbcSd ]QiY^5 U_ bYf `_a ^QXlSQV]lf RKV YL6b_S]VbcY]l]Y Y\Y
`a_bc_ RKV6b_S]VbcY]l]Y7

@a_gVbb_al A9A? Y A9AA ^V `_UUVaWYSQ\Y XQjYcl `Q]pcY Y ^V Y]V\Y
aQXUV\V^Yp [_]Q^U ^Q _Rlh^lV Y `aYSY\VTYa_SQ^^lV5 cQ[ hc_ XQ`dbcYcm
`_\^_gV^^do ]d\mcYXQUQh^do _`VaQgY_^^do bYbcV]d ^Q [_]`mocVaQf b ncY6
]Y `a_gVbb_aQ]Y Rl\_ ^VS_X]_W^_B7 CQ[ WV _Rbc_p\_ UV\_ Y b `a_gVbb_a_]
A9:A?5 Sl`djV^^l] S :BA; T_Ud7 3 baQS^V^YY b_ bS_Y]Y `aVUiVbcSV^^Y[Q]Y
nc_c `a_gVbb_a aQR_cQ\ T_aQXU_ RlbcaVV5 `_b[_\m[d S [ݷ^ Rl\Y Q``QaQc^_
aVQ\YX_SQ^l ^V[_c_alV _`VaQgYY5 Sl`_\^pSiYVbp S `aVUlUdjYf `a_gVbb_6
aQf ]Y[a_[_U_]D cQ[c_SQp hQbc_cQ c_WV S_Xa_b\Q7 @a_gVbb_a S[\ohQ\ S bVRp
^V[_c_alV `_UbYbcV]l5 [_c_alV aQ^VV caVR_SQ\_bm `_UUVaWYSQcm b `_]_jmo
U_`_\^YcV\m^lf ]Y[a_bfV] ‑ cQ[YV [Q[ [_^ca_\\Va `aValSQ^YZ Y [_^ca_\6
\Va `ap]_T_ U_bcd`Q [ `Q]pcY7 ;a_]V c_T_5 bYbcV]Q [_]Q^U `a_gVbb_aQ Rl\Q
aQbiYaV^Q SSVUV^YV] U_`_\^YcV\m^lf [_]Q^UD cQ[5 bcQ\_ S_X]_W^_ b `_]_6
jmo _U^_Z [_]Q^Ul XQ^VbcY S bcV[ SbV aVTYbcal _RjVT_ ^QX^QhV^Yp7 1UaVb6
^Qp iY^Q `a_gVbb_a_S A9A?5 A9AA Y A9:A? Rl\Q ;96aQXapU^_Z5 hc_ `_XS_\p\_
QUaVb_SQcm ^V R_\VV : VK _`VaQcYS^_Z `Q]pcY 1220 phVV[27

@>Q`_]^Y]5 hc_ ]QiY^^l] b\_S_] ^QXlSQVcbp `_agYp Y^e_a]QgYY5 _RaQRQclSQV]Qp
`a_gVbb_a_] S _UY^ `aY7[ݷ

A@_`d\pa^_bcm RKV6b_S]VbcY]lf ]QiY^ `aVUbcQS\pVc b_R_Z pS\V^YV SVbm]Q ^V_U^_6
X^Qh^_VD ]^_TYV UadTYV QafYcV[cda^lV aViV^Yp5 Y]VSiYV bdjVbcSV^^_ \dhiYZ UYXQZ^5 ^V
b]_T\Y SlWYcm ^Q al^[V5 XQc_`\V^^_] RKV6b_S]VbcY]l]Y [_]`mocVaQ]Y5 R_\VV UViVSl6
]Y YX6XQ Yf ]Qbb_S_bcY7 CQ[ Y\Y Y^QhV5 bVZhQb bYcdQgYp Y]V^^_ cQ[_SQ Y bdjVbcSV^^lf
YX]V^V^YZ `_[Q ^V `aVUSYUYcbp7

B=d\mcYXQUQh^lV bYbcV]l U\p ncYf ]QiY^ YXSVbc^l5 ^_ RVX XQjYcl `Q]pcY5 c_ Vbcm
S db\_SYpf5 [_TUQ \oRQp YX Sl`_\^pojYfbp `a_TaQ]] ]_WVc bUV\Qcm b_ SbVZ bYbcV]_Z
Rd[SQ\m^_ hc_ dT_U^_5 `aQ[cYhVb[Qp `aY]V^Y]_bcm cQ[Yf bYbcV] _bcQSQ\Qbm [aQZ^V b_6
]^YcV\m^_Z7
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3 c_] WV :BA; T_Ud dSYUV\ bSVc `a_gVbb_a A9;A?5 bcQSiYZ `_b\VU^Y]
:?6RYc^l] `a_gVbb_a_] S aQbb]QcaYSQV]_] apUd7 Nc_c `a_gVbb_a `_UUVaWY6
SQ\ cQ[ ^QXlSQV]lZ ݷlZ^^ݷXQjYjݷ aVWY] aQR_cl 1@B?D53D54 =?452 Y bVT6
]V^c^do ]_UV\m SYacdQ\m^_Z `Q]pcY5 `_UaQXd]VSQojdo baVUY `a_hYf S_X6
]_W^_bcVZ XQjYcd `Q]pcYD hVclaV [_\mgQ XQjYcl `_XS_\Y\Y XQ`aVcYcm
`_\mX_SQcV\mb[Y] XQUQhQ] Sl`_\^V^YV UVZbcSYZ5 S\YpojYf ^Q bYbcV]d S
gV\_]5 hc_ ^V_Rf_UY]_ `aY aQR_cV ]d\mcYXQUQh^_Z _`VaQgY_^^_Z bYbcV]l7
1UaVb^Qp iY^Q `_\dhY\Q hVclaV U_`_\^YcV\m^lf aQXapUQ5 dSV\YhYS ]Q[bY6
]Q\m^_V [_\YhVbcS_ ^V`_baVUbcSV^^_ U_bcd`^_Z `Q]pcY U_ :? VK7

>Qbc_pjYV ]d\mcYXQUQh^lV _`VaQgY_^^lV bYbcV]l Rl\Y b_XUQ^l \Yim
U\p b\VUdojVT_ `a_gVbb_aQ S apUd5 <;6aQXapU^_T_ R>D5< A9<A?5 U\p [aQc[_6
bcY _R_X^QhQV]_T_ `a_bc_ 7ݷ?A>9ݷ Nc_c `a_gVbb_a5 ]Qbb_SlZ Sl`db[ [_c_a_T_
^QhQ\bp S :BA? T_Ud5 _c\YhQ\bp _c bS_Yf `aVUiVbcSV^^Y[_S dSV\YhV^YV] aV6
TYbca_S U_ <; RYc5 bdjVbcSV^^l] aQbiYaV^YV] bYbcV]l [_]Q^U5 dSV\YhV^YV]
QUaVb^_Z iY^l U_ <; aQXapU_S5 hc_ `_XS_\p\_ ^V`_baVUbcSV^^_ QUaVb_SQcm
U_ = PK eYXYhVb[_Z `Q]pcY7 5_RQS\V^YV `_UUVaW[Y bcaQ^Yh^_Z _aTQ^Y6
XQgYY SYacdQ\m^_Z `Q]pcY 5 ^QY\dhiY] _RaQX_] `aYT_U^_Z U\p aVQ\Y6
XQgYY ]d\mcYXQUQh^_T_ aVWY]Q aQR_cl5 XQSVaiY\_ [QacY^d7 9]V^^_ b `_pS6
\V^YV] 9<A? cQ[ ^QXlSQV]lV RKV6b_S]VbcY]lV [_]`mocVal ^Q[_^Vg bcQ\Y
`_\^_gV^^l]Y SlhYb\YcV\m^l]Y bYbcV]Q]Y7 3]VbcV b cV] 9<A? `_\^_bcmo
b_faQ^Y\ b_S]VbcY]_bcm b `aVUiVbcSdojY]Y `a_gVbb_aQ]Y bS_VZ bVaYY5 hV]
_Rdb\_S\V^Q U_bcQc_h^_ bcaQ^^Qp ^Q `VaSlZ SXT\pU bYbcV]Q aVTYbca_S7 >Q6
`aY]Va5 d^YSVabQ\m^lV aVTYbcal `a_gVbb_a_S A9A?‑A9;A? ^QXlSQ\Ybm Ja5 Ka5
La Y Ma Y b_UVaWQ\Y :? RYc UQ^^lf [QWUlZD S `a_gVbb_aV 9<A? Y R_\VV `_XU6
^Yf `a_gVbb_aQf \Y^VZ[Y Y]Vocbp aVTYbcal5 b_UVaWQjYV `_ <; RYcQ Y ^QXl6
SQojYVbp NJa5 NKa5 NLa Y NMa 1Rd[SQ N _X^QhQVc b\_S_ 5ݷ5HD5>454ݷ c7 V7 aQb6ݷ
iYaV^^lZ25ݷ `aYhݷ] ]\QUiYV :? RYc [QWU_T_ YX ncYf aVTYbca_S b_faQ^poc
bcQalV ^QXSQ^Yp 1b__cSVcbcSV^^_ Ja5 Ka5 La Y Ma2 Y `_6`aVW^V]d U_bcd`^l
U\p aQR_cl RVX bS_Yf ݷaQbiYaV^^lfݷ hQbcVZ7

5Q\m^VZiVV aQXSYcYV bV]VZbcSQ `a_gVbb_a_S HA? S`\_cm U_ ;99< T_UQ Rl6
\_ hYbc_ [_\YhVbcSV^^l]C dSV\YhYSQ\Qbm b[_a_bcm5 U_RQS\p\Ybm ^_SlV [_6
]Q^Ul5 ^_ `aY^gY`YQ\m^lf YX]V^V^YZ QafYcV[cdal ^V `a_Ybf_UY\_7 3 ;99:
T_Ud Q\mp^b [_]`Q^YZ Q5G<<5DD Y13;1B4 Y R>D5< Sl`dbcY\ `a_gVbb_a RD1>9E=
1V5B35425 QafYcV[cdaQ [_c_a_T_5 `_\dhYSiQp ^QXSQ^YV RJ6?=5 Rl\Q b HA?
^Vb_S]VbcY]Q5 ^_ S[\ohQ\Q n]d\pgYo Sl`_\^V^Yp [_]Q^U QafYcV[cdal 9<A?D
n]d\pgYp _[QXQ\Qbm b\Yi[_] ]VU\V^^_Z U\p `aQ[cYhVb[_T_ `aY]V^V^Yp5 Q
b_XUQSQcm `a_TaQ]]l Y _`VaQgY_^^lV bYbcV]l U\p ^_S_Z QafYcV[cdal ^Y6
[c_ ^V c_a_`Y\bp7 3 ;99< T_Ud [_]`Q^Yp JVM `aVUbcQSY\Q ^_SlZ `a_gVbb_a5
X@D5B?>5 QafYcV[cdaQ [_c_a_T_ bcQ\Q ?=6RYc^l] aQbiYaV^YV] QafYcV[cdal
HA? `_U_R^_ c_]d5 [Q[ <;6RYc^Qp 9<A? bcQ\Q aQbiYaV^YV] Ybf_U^_Z :?6RYc^_Z
QafYcV[cdal `a_gVbb_aQ A9A?7 >_SQp bYbcV]Q [_]Q^U `_\dhY\Q ^QXSQ^YV
7ݷ=?HA?hݷ @_pS\V^YV X@D5B?> _[_^hQcV\m^_ U_RY\_ QafYcV[cdad RD1>9E=5 [_6
c_aQp cQ[ Y ^V b]_T\Q `_\dhYcm bVamݷX^_T_ aQb`a_bcaQ^V^Yp5 f_cp `a_gVbb_al
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nc_Z QafYcV[cdal Sl`db[Qocbp U_ bYf `_a7 3`a_hV]5 Y bQ] R>D5< dWV S ;99=
T_Ud Sl`dbcY\ `a_gVbb_a a5?>5 Y]VSiYZ QafYcV[cdad HA?h?=7

@_b\VU_SQSiYV XQ ncY] ݷT_pUVa^lV_^[ݷ QafYcV[cdal `aVUbcQS\poc b_R_Z ^V R_6
\VV hV] [_\YhVbcSV^^_V aQXSYcYV5 `aYc_] S ^Q`aQS\V^YY5 `aQ[cYhVb[Y ^V dSV\YhYSQ6
ojV] aVQ\m^_V Rlbca_UVZbcSYV bYbcV]l7 5V\_ S c_]5 hc_ UQWV Slb_[_ XQTadWV^^lV
bVaSVa^lV ]QiY^l S _b^_S^_] ݷd`YaQocbpݷ S bS_VZ `a_YXS_UYcV\m^_bcY ^V S b[_a_bcm
aQR_cl `a_gVbb_aQ Y cV] R_\VV ^V S [_^[daV^gYo `a_TaQ]] XQ VUY^bcSV^^lZ `a_gVb6
b_a5 Q b[_aVV S b[_a_bcm UYb[_Slf _R]V^_S Y aQR_cl iY^lD ^Y ^Q c_5 ^Y ^Q UadT_V
ݷT_pUVa^_bcm_^[ݷ `_S\Ypcm ^V S b_bc_p^YY7 ;Q[ `aQSY\_5 SbV pUaQ5 [a_]V _U^_T_5 S
bYbcV]V R�_\mido hQbcm SaV]V^Y `a_bc_ `a_bcQYSQoc7

@a_gVbb_al QafYcV[cdal HA?h?= ]_Tdc Sl`_\^pcm <;6RYc^lV `a_TaQ]]l5
hc_ bdjVbcSV^^_ _R\VThQVc ]YTaQgYo7 3 hQbc^_bcY5 b[_aVV SbVT_ [_]`mocVa5
^Q [_c_a_] Sl `lcQVcVbm `a_TaQ]]Ya_SQcm5 [Q[ aQX ?=6RYc^lZD `aY nc_] ^Q
[ݷ^ ]_WVc Rlcm dbcQ^_S\V^Q <;6RYc^Qp Y\Y ?=6RYc^Qp _`VaQgY_^^Qp bYbcV]Q7
3QiY b_RbcSV^^lV `a_TaQ]]l ^Q pXl[V QbbV]R\VaQ RdUdc <;6RYc^l]Y5 ^_ nc_
^Y[_Y] _RaQX_] ^V `_]ViQVc Yf Sl`_\^pcm7

<7:7=7 8^Q[_]Y]bp b Y^bcad]V^c_]

Hc_Rl `YbQcm `a_TaQ]]l ^Q pXl[V QbbV]R\VaQ5 ^dW^_ YXdhYcm5
S_6`VaSlf5 `a_gVbb_a5 b [_c_al] ]l RdUV] aQR_cQcm 1`dbcm UQWV ^V SbV VT_
S_X]_W^_bcY5 ^_ f_cp Rl ^V[_c_ado bdjVbcSV^^do Yf hQbcm25 Y5 S_6Sc_alf5
bY^cQ[bYb pXl[Q QbbV]R\VaQ7 ; b_WQ\V^Yo5 XUVbm S_X^Y[QVc _`aVUV\ݷ^^Qp
`a_R\V]QC YXdhQcm ncY USV SVjY _U^_SaV]V^^_ ^V `_\dhQVcbp5 ^_ YXdhQcm bY6
bcV]d [_]Q^U `a_gVbb_aQ5 ^V Y]Vp ^Y[Q[_T_ `aVUbcQS\V^Yp _ bY^cQ[bYbV pXl6
[Q QbbV]R\VaQ5 Q aQS^_ Y YXdhQcm bY^cQ[bYb5 ^V Y]Vp `aVUbcQS\V^Yp _ bYbcV]V
[_]Q^U ‑ XQUQhQ ^VR\QT_UQa^Qp5 cQ[ hc_ b hVT_ Rl ]l ^Y ^QhQ\Y5 aVXd\mcQc
`_\dhYcbp ^Vb[_\m[_ bcaQ^^lZ7 =l `_`a_RdV] `_ZcY Y^l] `dcݷ]C U\p ^Q6
hQ\Q b_bcQSY] f_cm [Q[_V6c_ `aVUbcQS\V^YV [Q[ _ bYbcV]V [_]Q^U5 cQ[ Y _
bY^cQ[bYbV pXl[Q QbbV]R\VaQ5 `dbcm UQWV nc_ `aVUbcQS\V^YV RdUVc _hV^m Y
_hV^m `_SVaf^_bc^l]5 Q XQcV] dWV `aYbcd`Y] [ bYbcV]QcYhVb[_]d YXdhV^Yo
c_T_ Y UadT_T_7

BVZhQb ]l ^Q`YiV] aQR_cQojdo `a_TaQ]]d ^Q pXl[V QbbV]R\VaQ5 _c6
caQ^b\YadV] Vݷ Y XQ`dbcY]7 @_^QhQ\d S cV[bcV `a_TaQ]]l RdUVc UQ\V[_ ^V Sbݷ
`_^pc^_D hc_6c_ ]l _Rkpb^Y] `ap]_ bVZhQb5 hc_6c_ _bcQSY] U_ R_\VV `_Uf_Up6
jVT_ ]_]V^cQ7 8QUQhd ]l U\p bVRp SlRVaV] _hV^m `a_bcdoC ^Q`VhQcQcm 1c7 V7
SlSVbcY ^Q n[aQ^5 Y\Y5 Vb\Y T_S_aYcm bca_T_5 SlSVbcY S `_c_[ bcQ^UQac^_T_
SlS_UQ2 `pcm aQX b\_S_ 7ݷ?>>Q5ݷ ;Q[ ]l dWV T_S_aY\Y ^Q bca7 =B<5 U\p SlS_UQ
bca_[Y ^Q n[aQ^5 Q cQ[WV U\p [_aaV[c^_T_ XQSVaiV^Yp `a_TaQ]]l ^Q] `_caV6
RdVcbp _RaQjQcmbp [ _`VaQgY_^^_Z bYbcV]V5 ^_ ]l `_[Q S_b`_\mXdV]bp U\p
nc_T_ dWV T_c_Sl]Y ]Q[a_bQ]Y5 [_c_alV _`YbQ^l S _cUV\m^_] eQZ\V7 1bbV]6
R\Va5 bSVappbm b ncY] eQZ\_] Y b ^QiY]Y d[QXQ^Yp]Y5 `aV_RaQXdVc [QWU_V
Yb`_\mX_SQ^YV cQ[_T_ ]Q[a_bQ S_ eaQT]V^c [_UQ ^Q pXl[V QbbV]R\VaQ Y bQ]
WV ncY eaQT]V^cl XQcV] _ccaQ^b\YadVc7
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3S_Up S @7=7:ݷ `_^pcYV QbbV]R\VaQ5 ]l _c]VcY\Y5 hc_ ]QiY^^lV [_]Q^6
Ul S pXl[V QbbV]R\VaQ _R_X^QhQocbp dU_R^l]Y U\p XQ`_]Y^Q^Yp [_a_c[Y]Y
b\_SQ]Y5 cQ[ ^QXlSQV]l]Y ]^V]_^Y[Q]Y 7 ;a_]V ]^V]_^Y[5 S `a_TaQ]]Qf
^Q pXl[V QbbV]R\VaQ SbcaVhQocbp cQ[WV UYaV[cYSl 5 c_ Vbcm `ap]lV `aY6
[QXl QbbV]R\Vad5 Y ]Q[a_SlX_Sl 5 XQUVZbcSdojYV S_X]_W^_bcY ]Q[a_b_S7
3 ^QiVZ `VaS_Z `a_TaQ]]V RdUVc ^V cQ[ ]^_T_ ]^V]_^Y[5 UYaV[cYSl Y ]Q[6
a_SlX_Sl XQZ]dc S ^VZ R_\miV ]VbcQ7 9cQ[5 `YiV]C

59>3<E45 2CDE4h9?79>32
7<?21< hCD1BD

C53D9?> 7D5HD
hCD1BDC =?F 51H5 9
1719>C Y[RW] 2Q5<<?2

Y^]LQJ[ :9
9>3 51H
3=@ 51H5 >
:< 1719>
ORWR\Q

@_`a_RdV] cV`Vam [_V6hc_ _Rkpb^Ycm7 @VaSQp bca_h[Q `a_TaQ]]l b_UVaWYc
UYaV[cYSd 59>3<E455 [_c_aQp `aVU`YblSQVc QbbV]R\Vad SbcQSYcm ^Q ]Vbc_
bQ]_Z UYaV[cYSl Sbݷ b_UVaWY]_V ^V[_c_a_T_ eQZ\Q5 S UQ^^_] b\dhQV ‑ eQZ6
\Q CDE4h9?79>37 Nc_c eQZ\ cQ[WV ^Q`YbQ^ ^Q pXl[V QbbV]R\VaQ Y b_UVa6
WYc _`YbQ^Yp ]Q[a_b_S Y[RW]5 Y^]LQJ[ Y ORWR\Q5 [_c_alV ]l RdUV] `aY6
]V^pcm b__cSVcbcSV^^_ U\p `VhQcY bca_[Y5 U\p `VaVf_UQ ^Q b\VUdojdo bca_6
[d ^Q n[aQ^V Y U\p XQSVaiV^Yp `a_TaQ]]l7 DSYUVS Y Sl`_\^YS UYaV[cYSd
59>3<E455 QbbV]R\Va `a_hYcQVc eQZ\ b _`YbQ^Yp]Y ]Q[a_b_S5 hc_ `_XS_\Yc
^Q] Yf Yb`_\mX_SQcm7

3QW^_ _c]VcYcm5 hc_ UYaV[cYSQ 59>3<E45 _RpXQcV\m^_ U_\W^Q bc_pcm S
cV[bcV `a_TaQ]]l aQ^miV5 hV] cQ] SbcaVcpcbp Y]V^Q ]Q[a_b_S7 1bbV]R\Va
`a_b]QcaYSQVc cV[bc bSVafd S^YX7 9X^QhQ\m^_ _^ ^YhVT_ ^V X^QVc _ ]Q[a_6
bQf Y ^V b]_WVc Yf _RaQR_cQcm5 Vb\Y V]d _ ^Yf ^V b__RjYcm7 @a_b]_caVS
eQZ\5 b_UVaWQjYZ _`YbQ^Yp ]Q[a_b_S5 QbbV]R\Va XQ`_]Y^QVc ncY _`YbQ^Yp
Y `a_U_\WQVc Yf `_]^Ycm U_ _[_^hQ^Yp caQ^b\pgYY5 cQ[ hc_ ]l ]_WV] Yf Yb6
`_\mX_SQcm S `a_TaQ]]V ‑ ^_ ^V aQ^miV5 hV] _ ^Yf dX^QVc QbbV]R\Va7 9]V^^_
`_nc_]d ]l `_bcQSY\Y UYaV[cYSd 59>3<E45 S bQ]_V ^QhQ\_ `a_TaQ]]lC cV6
`Vam ]Q[a_bl ]_W^_ Yb`_\mX_SQcm S_ Sbݷ] Vݷ cV[bcV7

@_b\V UYaV[cYSl 59>3<E45 ]l SYUY] bca_[d b_ b\_S_] 7<?21<D nc_ c_WV
UYaV[cYSQ5 [ ^VZ ]l SVa^ݷ]bp hdcm `_XU^VV7

B\VUdojQp bca_[Q `a_TaQ]]l b_UVaWYc UYaV[cYSd C53D9?>D `_`a_RdV]
_Rkpb^Ycm Vݷ b]lb\7 9b`_\^pV]lZ eQZ\ S ?B ^>9H dbca_V^ cQ[5 hc_ S [ݷ^
]QiY^^lV [_]Q^Ul faQ^pcbp S _U^_] ]VbcV5 Q Y^YgYQ\YXYa_SQ^^lV 1c7 V7 cQ6
[YV5 [_c_al] `ap]_ S `a_TaQ]]V XQUQݷcbp ^QhQ\m^_V X^QhV^YV2 UQ^^lV ‑ S
UadT_]5 Y5 ^Q[_^Vg5 S caVcmV] ]VbcV b_UVaWYcbp Y^e_a]QgYp _ c_]5 b[_\m6
[_ `a_TaQ]]V `_caVRdVcbp `Q]pcY `_U ^VY^YgYQ\YXYa_SQ^^lV UQ^^lV7 B__c6
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SVcbcSdojYV hQbcY Yb`_\^pV]_T_ eQZ\Q [Q[ aQX Y ^QXlSQocbp bV[gYp]Y 7
@aY XQTadX[V Yb`_\^pV]_T_ eQZ\Q S `Q]pcm _`VaQgY_^^Qp bYbcV]Q b_XUQݷc
_cUV\m^lV _R\QbcY `Q]pcY 1cQ[ ^QXlSQV]lV bVT]V^cl2 U\p ]QiY^^_T_ [_6
UQ 1SXpS XQ _b^_Sd ^Qid bV[gYo5 b_UVaWQjdo ]QiY^^lZ [_U25 U\p UQ^^lf
1XUVbm _RkVUY^pocbp Y^YgYQ\YXYa_SQ^^lV Y ^VY^YgYQ\YXYa_SQ^^lV UQ^^lVD
S _RjV] b\dhQV bVT]V^c ]_WVc b_bc_pcm YX ^Vb[_\m[Yf bV[gYZ2 Y U\p bcV[Q
1nc_]d bVT]V^cd ^Y[Q[YV bV[gYY ^V b__cSVcbcSdoc27

1bbV]R\Va ^Q _b^_SV cV[bcQ ^QiVZ `a_TaQ]]l e_a]YadVc _cUV\m^lV _RaQ6
Xl 1c_ Vbcm RdUdjVV b_UVaWY]_V `Q]pcY2 U\p [QWU_Z YX bV[gYZD ]l U_\W^l
^Qi Yb`_\^pV]lZ [_U `_]VbcYcm S _U^d bV[gYo5 _`YbQ^Yp _R\QbcVZ `Q]pcY b
XQUQ^^l] ^QhQ\m^l] X^QhV^YV] ‑ S UadTdo bV[gYo5 _`YbQ^Yp _R\QbcVZ `Q6
]pcY RVX XQUQ^Yp ^QhQ\m^lf X^QhV^YZ ‑ S caVcmo bV[gYo7 B__cSVcbcSdojYV
bV[gYY ^QXlSQocbp 7D5HD5 741D1 Y 72CC7 BV[gYo bcV[Q _`VaQgY_^^Qp bYbcV]Q
e_a]YadVc RVX ^QiVT_ dhQbcYp5 cQ[ hc_ _^Q S `a_TaQ]]Qf ^Q pXl[V QbbV]6
R\VaQ ^V d`_]Y^QVcbp7 3 ^QiVZ `a_bc_Z `a_TaQ]]V ]l _Rf_UY]bp c_\m[_
bV[gYVZ 7D5HDD aQbb]QcaYSQV]Qp UYaV[cYSQ [Q[ aQX `aY[QXlSQVc QbbV]R\Vad
`aYbcd`Ycm [ e_a]Ya_SQ^Yo nc_Z bV[gYY7 3 RdUdjV] `aY aQbb]_caV^YY R_6
\VV b\_W^lf `a_TaQ]] ^Q] `aYUݷcbp SbcaVcYcmbp b_ SbV]Y caV]p bV[gYp]Y7

5Q\VV S `a_TaQ]]V ]l SYUY] bca_[d

hCD1BDC =?F 51H5 9

B\_S_] =?F _R_X^QhQVcbp [_]Q^UQ5 XQbcQS\pojQp `a_gVbb_a `VaVb\Qcm ^V[_6
c_alV UQ^^lV YX _U^_T_ ]VbcQ S UadT_V7 @_b\V [_]Q^Ul d[QXQ^l USQ `QaQ6
]VcaQ5 [_c_alV ^QXlSQoc _`VaQ^UQ]Y D U\p [_]Q^Ul =?F `VaSlZ _`VaQ^U
XQUQݷc5 [dUQ b\VUdVc b[_`Ya_SQcm UQ^^lV5 Q Sc_a_Z _`VaQ^U d[QXlSQVc5 [Q[YV
UQ^^lV b\VUdVc cdUQ b[_`Ya_SQcm7 3 UQ^^_] [_^[aVc^_] b\dhQV [_]Q^UQ caV6
RdVc XQ^VbcY hYb\_ 9 1^_\m2 S aVTYbca NJa:97 8^QhV^YV5 faQ^Y]_V S aVTYbcaV
NJa5 ]l RdUV] Yb`_\mX_SQcm S [QhVbcSV bhݷchY[Q gY[\Q5 c_ Vbcm _^_ RdUVc
_X^QhQcm5 b[_\m[_ aQX ]l dWV ^Q`VhQcQ\Y b\_S_ Dݷ?>>Q5ݷ pb^_5 hc_ S ^QhQ\V
Sl`_\^V^Yp `a_TaQ]]l nc_c bhݷchY[ U_\WV^ Rlcm aQSV^ ^d\o5 `_b[_\m[d
]l `_[Q ^V ^Q`VhQcQ\Y ^YhVT_7

9cQ[5 aQbb]QcaYSQV]Qp bca_[Q _X^QhQVc `aY[QX `a_gVbb_ad XQ^VbcY ^_\m
S NJaD ^_ hc_ XQ XQTQU_h^_V ݷhCD1BDCݷ S ^QhQ\V bca_[YH

B\_S_ hCD1BD 1X^Q[ `_Uhݷa[YSQ^Yp S UQ^^_] b\dhQV pS\pVcbp hQbcmo b\_6
SQ2 ‑ nc_ cQ[ ^QXlSQV]Qp ]Vc[Q 7 @_`a_RdV] b^QhQ\Q _Rkpb^Ycm5 hc_ cQ[_V
b_R_Z `aVUbcQS\poc ncY ]Vc[Y 5ݷS__RjVݷ Q `_c_] aQbb[QWV]5 XQhV] ^dW^Q
]Vc[Q S UQ^^_] [_^[aVc^_] b\dhQV7

:9HYcQcV\m5 dWV Y]VojYZ _`lc `a_TaQ]]Ya_SQ^Yp ^Q pXl[V QbbV]R\VaQ5 ]_WVc XQ]V6
cYcm5 hc_ ݷaQSY\m^VV`ݷ nc_ bUV\Qcm b_SbV] UadT_Z [_]Q^U_ZC H?B 51H5 51H5 `_b[_\m[d nc_
`_XS_\pVc U_bcYhm c_T_ WV neeV[cQ RlbcaVV Y b ]V^miY]Y XQcaQcQ]Y `Q]pcYD _U^Q[_ U\p
`a_bcVZiVT_ dhVR^_T_ `aY]VaQ cQ[_Z cao[ caVRdVc b\Yi[_] U\Y^^lf `_pb^V^YZ7 3`a_hV]5
`_XWV ]l [ nc_]d S_`a_bd SVa^ݷ]bp Y _RpXQcV\m^_ aQbb]_caY] nc_c Y UadTYV `_U_R^lV
cao[Y7
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;_]Q^Ud =?F 51H59 QbbV]R\Va `aV_RaQXdVc S ]QiY^^lZ [_U 1b]7 >7:7:ݷݷ
Y :7=7@27 ?c]VcY] U\p ^QT\pU^_bcY5 hc_ ]QiY^^lZ [_U nc_Z [_]Q^Ul b_bc_6
Yc YX `pcY RQZc_SC 2A 99 99 99 995 `VaSlZ YX [_c_alf XQUQݷc b_RbcSV^^_ UVZ6
bcSYV VbcYcm[_`ݷ XQUQ^^_V hYb\_ S aVTYbca5ݷ Q cQ[WV Y ^_]Va aVTYbcaQ NJa7
?bcQ\m^lV hVclaV RQZcQ 1SbV S]VbcV2 XQUQoc c_ hYb\_5 [_c_a_V U_\W^_ Rlcm
`_]VjV^_ S aVTYbcaD S UQ^^_] b\dhQV nc_ hYb\_ 97 3_ SaV]p Sl`_\^V^Yp `a_6
TaQ]]l nc_c [_U RdUVc ^Qf_UYcmbp S [Q[_Z6c_ _R\QbcY _`VaQcYS^_Z `Q]pcY
1S UQ^^_] b\dhQV ‑ S `pcY phVZ[Qf5 YUdjYf `_UapU27 3 ^V[_c_alf b\dhQ6
pf ^Q] ^dW^_ X^Qcm5 [Q[_Z QUaVb RdUVc Y]Vcm cQ Y\Y Y^Qp _R\Qbcm `Q]pcYD
Vb\Y T_S_aYcm _ [_]Q^UQf5 c_ QUaVb ^Q] ]_WVc `_caVR_SQcmbp5 ^Q`aY]Va5 hc_6
Rl S [Q[_Z6c_ ]_]V^c XQbcQSYcm `a_gVbb_a `VaVUQcm d`aQS\V^YV S nc_ ]Vbc_
`a_TaQ]]l 1c7 V7 bUV\Qcm boUQ db\_S^lZ Y\Y RVXdb\_S^lZ `VaVf_U27

;_^Vh^_5 S _`VaQcYS^_Z `Q]pcY ]_W^_ faQ^Ycm ^V c_\m[_ [_]Q^Ul5 ^_ Y
UQ^^lV7 ?R\QbcY `Q]pcY5 `aVU^QX^QhV^^lV U\p UQ^^lf5 ]l _Rlh^_ ^QXlSQV]
`VaV]V^^l]Y Y UQݷ] Y] Y]V^Q `_hcY cQ[ WV5 [Q[ Y S `aYSlh^lf ^Q] pXl6
[Qf `a_TaQ]]Ya_SQ^Yp Slb_[_T_ da_S^p5 S c_] hYb\V S @Qb[Q\V7 6bcVbcSV^^_5
^Q] caVRdVcbp X^Qcm5 [Q[_Z QUaVb Y]VVc ^QhQ\_ _R\QbcY `Q]pcY5 _cSVUݷ^^_Z
`_U `VaV]V^^do7 1UaVb5 [Q[ ]l dWV T_S_aY\Y5 XQUQݷcbp:: hYb\_] YX S_bm6
]Y iVbc^QUgQcVaYh^lf gYea5 ^Q`aY]Va5 :A2=19697 8Q`_]Y^Qcm cQ[YV hYb\Q
^VdU_R^_5 [ c_]d WV ^Q ]_]V^c ^Q`YbQ^Yp `a_TaQ]]l ]l Vjݷ ^V X^QV]5 S [Q6
[_] Y]V^^_ ]VbcV `Q]pcY S Yc_TV _[QWVcbp aQX]VjV^Q cQ Y\Y Y^Qp [_]Q^UQ
Y\Y `VaV]V^^Qp7 9 XUVbm ^Q] ^Q `_]_jm [Q[ aQX Y `aYf_Upc ]Vc[Y7 =Vc[Q ‑
nc_ SS_UY]_V `a_TaQ]]Ybc_] b\_S_ 1YUV^cYeY[Qc_a25 b [_c_al] Qb6
bV]R\Va Qbb_gYYadVc ^V[_c_a_V hYb\_5 hQjV SbVT_ ‑ QUaVb S `Q]pcY5
^_ ^V SbVTUQD ]Vc[Q ]_WVc _R_X^QhQcm `a_bc_ hYb\_5 b QUaVbQ]Y ^Y[Q[ ^V bSp6
XQ^^_V7 3 UQ^^_] b\dhQV hCD1BD [Q[ aQX Y Vbcm ]Vc[Q5 bSpXQ^^Qp b QUaVb_]
S `Q]pcY7 6b\Y QbbV]R\Va SYUYc ]Vc[d `VaVU [_]Q^U_Z 1Y\Y5 [Q[ ]l dSYUY]
`_XWV5 `VaVU UYaV[cYS_Z5 SlUV\pojVZ `Q]pcm `_U `VaV]V^^do25 _^ S_b`aY6
^Y]QVc nc_ [Q[ d[QXQ^YV XQSVbcY S bS_Yf S^dcaV^^Yf cQR\YgQf ^_Sdo ]Vc[d
Y bSpXQcm b ^VZ b__cSVcbcSdojYZ QUaVb5 Vb\Y WV ]Vc[Q SbcaVhQVcbp S `QaQ6
]VcaQf [_]Q^Ul5 c_ QbbV]R\Va Sb`_]Y^QVc5 [Q[_Z Y]V^^_ QUaVb 1Y\Y `a_bc_
hYb\_2 bSpXQ^_ b UQ^^_Z ]Vc[_Z Y `_UbcQS\pVc nc_c QUaVb 1hYb\_2 S]Vbc_ ]Vc6
[Y S [_]Q^Ud7 CQ[5 b ]Vc[_Z hCD1BD S ^QiVZ `a_TaQ]]V RdUVc bSpXQ^ QUaVb
phVZ[Y5 ^QhY^Qp b [_c_a_Z S _`VaQcYS^_Z `Q]pcY RdUVc aQX]Vjݷ^ ]QiY^^lZ
[_U5 b__cSVcbcSdojYZ [_]Q^UV =?F 51H59 1[_U 2A 99 99 99 9927

3QW^_ `_^Y]Qcm5 hc_ ]Vc[Y bdjVbcSdoc S `Q]pcY bQ]_T_ QbbV]R\VaQ S_
SaV]p caQ^b\pgYY `a_TaQ]]l5 ^V[_c_alV `a_U_\WQoc bdjVbcS_SQcm S_ SaV6
]p aQR_cl aVUQ[c_aQ bSpXVZ5 ^_ T_c_SQp [ Yb`_\^V^Yo `a_TaQ]]Q5 `aVUbcQS6
\V^^Qp S ]QiY^^_] [_UV5 ^V RdUVc b_UVaWQcm ^Y[Q[Yf ]Vc_[5 Q c_\m[_ `_U6
bcQS\V^^lV S]Vbc_ ^Yf QUaVbQ7

@_b\V ]Vc[Y S _RbdWUQV]_Z bca_[V bc_Yc bY]S_\ US_Vc_hYp7 9^cVaVb^_5
hc_ ]l ]_T\Y Rl VT_ Y ^V bcQSYcm7 >V[_c_alV QbbV]R\Val _c\YhQoc ]Vc[Y5
b^QRWV^^lV US_Vc_hYp]Y5 _c ]Vc_[ RVX US_Vc_hYZD ^_ ^Qi WJ\V [ cQ[Y] ^V

::3_ Sbp[_] b\dhQV5 U\p c_T_ `a_gVbb_aQ Y c_Z bYbcV]l5 [_c_alV ]l aQbb]QcaYSQV]7
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_c^_bYcbp5 XUVbm ]l bQ]Y aViQV]5 bcQSYcm US_Vc_hYV `_b\V ]Vc[Y Y\Y ^Vc7
?Rlh^_ `a_TaQ]]Ybcl bcQSpc US_Vc_hYp `_b\V ]Vc_[5 [_c_al]Y `_]VhV^l
]QiY^^lV [_]Q^Ul 1c_ Vbcm `_b\V cQ[Yf ]Vc_[5 [dUQ ]_W^_ `VaVUQcm d`aQS6
\V^YV25 ^_ ^V bcQSpc US_Vc_hYp `_b\V ]Vc_[5 `_]VhQojYf UQ^^lV S `Q]pcY
1`VaV]V^^lV27 @_b[_\m[d ]Vc[Q hCD1BD `_]VhQVc [_]Q^Ud5 `_b\V ^Vݷ ]l US_V6
c_hYV aViY\Y `_bcQSYcm7

3^Y]QcV\m^lZ hYcQcV\m ]_WVc _RaQcYcm S^Y]Q^YV5 hc_ ^Y[Q[Yf `VaVf_6
U_S ^Q ]Vc[d hCD1BD S ^QiVZ `a_TaQ]]V ^V UV\QVcbp7 8QhV] WV _^Q c_TUQ
^dW^QH 5V\_ S c_]5 hc_ b\_S_ ݷhCD1BDݷ ‑ nc_ b`VgYQ\m^Qp ]Vc[Q5 [_c_a_Z
`_]VhQVcbp c_h[Q Sf_UQ S `a_TaQ]]d5 c_ Vbcm c_ ]Vbc_ S `a_TaQ]]V5 [dUQ
_`VaQgY_^^Qp bYbcV]Q U_\W^Q `VaVUQcm d`aQS\V^YV `_b\V XQTadX[Y `a_TaQ]6
]l S _`VaQcYS^do `Q]pcmD Y^QhV T_S_ap5 ]Vc[Q hCD1BD _R_X^QhQVc ]Vbc_5 b
[_c_a_T_ ^Qh^ݷcbp Sl`_\^V^YV `a_TaQ]]l7

3Va^ݷ]bp [ cV[bcd `a_TaQ]]l Y aQbb]_caY] b\VUdojdo bca_h[dC

1719>C Y[RW] 2Q5<<?2

;Q[ ^Vb\_W^_ U_TQUQcmbp5 b\_S_ 1719> S ^QhQ\V bca_[Y ‑ nc_ Vjݷ _U^Q ]Vc[Q7
B\_S_ ݷ<1719ݷ `_6Q^T\YZb[Y _X^QhQVc 7ݷb^_SQݷ Hc_Rl b\_S_ Q5<<? _[QXQ\_bm
^Q`VhQcQ^_ `pcm aQX5 ^Q] `aYUݷcbp Vjݷ hVclaV aQXQ SVa^dcmbp S ncd c_h[d
`a_TaQ]]lD _cboUQ Y ^QXSQ^YV ]Vc[Y7 Bc_pjVV UQ\VV S bca_[V b\_S_ Y[RW]
pS\pVcbp Y]V^V] ]Q[a_bQ 5 Q bca_[Q 2Q5<<?2 ‑ `QaQ]Vca_] nc_T_ ]Q[6
a_bQ7 BQ] ]Q[a_b _`YbQ^5 [Q[ dWV T_S_aY\_bm5 S eQZ\V CDE4h9?79>37 DSYUVS
Y]p ]Q[a_bQ Y `QaQ]Vca5 ^Qi QbbV]R\Va `_UbcQSYc S]Vbc_ ^Yf gV\lZ apU [_6
]Q^U Y UYaV[cYS5 Yb`_\^V^YV [_c_alf `aYSVUݷc S [_^Vh^_] Yc_TV [ SlUQhV
^Q n[aQ^ bca_[Y 7ݷ?>>Q5ݷ

?hV^m SQW^_ `_^Y]Qcm5 hc_ Y[RW] ^V Y]VVc ^Y[Q[_T_ _c^_iV^Yp [ S_X6
]_W^_bcp] gV^caQ\m^_T_ `a_gVbb_aQ7 =l dWV ^Vb[_\m[_ aQX d`_]Y^Q\Y nc_c
eQ[c5 ^_ cV] ^V ]V^VV `_Sc_aY] Vjݷ aQXC Y[RW] ‑ nc_ ^V Y]p [Q[_Z6\YR_
[_]Q^Ul `a_gVbb_aQ5 `a_gVbb_a ^V d]VVc ^YhVT_ `VhQcQcm7 AQbb]QcaYSQV]Qp
^Q]Y bca_h[Q `a_TaQ]]l `aVUbcQS\pVc b_R_Z ^V [_]Q^Ud5 Q UYaV[cYSd5 cQ[WV
^QXlSQV]do ]Q[a_SlX_S_] 7 @_SY^dpbm nc_Z UYaV[cYSV5 QbbV]R\Va be_a]Y6
adVc eaQT]V^c cV[bcQ ^Q pXl[V QbbV]R\VaQ 1_c]VcY] U\p ^QT\pU^_bcY5 hc_ S
UQ^^_] b\dhQV nc_c eaQT]V^c RdUVc b_bc_pcm YX ;< bca_[ S b\dhQV `aY]V^V^Yp
?B U9>EH Y YX :> bca_hV[ ‑ U\p ?B OB55K\M2 Y bQ] WV _ccaQ^b\YadVc nc_c
eaQT]V^c5 `_\dhYS `_b\VU_SQcV\m^_bcm ]QiY^^lf Y^bcad[gYZ7 NcY Y^bcad[6
gYY RdUdc b_UVaWQcm5 S hYb\V `a_hVT_5 _RaQjV^YV [ _`VaQgY_^^_Z bYbcV]V XQ
db\dT_Z SlS_UQ UQ^^lf 1bYbcV]^lZ SlX_S GB9D527 >QR_a ]Q[a_b_S5 S[\ohQ6
ojYZ S bVRp Y ]Q[a_b Y[RW]5 SSVUݷ^ U\p dU_RbcSQ aQR_cl ^Q `VaSlf `_aQf5
`_[Q ]l Vjݷ ^V X^QV]5 [Q[ _RaQjQcmbp [ _`VaQgY_^^_Z bYbcV]V7 @_XWV ]l
dX^QV] nc_5 Y c_TUQ ]Q[a_bl5 _`YbQ^^lV S eQZ\V CDE4h9?79>35 bcQ^dc ^Q] ^V
^dW^lD R_\VV c_T_5 ]l bQ]Y ^QdhY]bp b_XUQSQcm cQ[YV ]Q[a_bl7

3Va^ݷ]bp [ cV[bcd ^QiVT_ `aY]VaQ7 B\VUdojQp bca_h[Q Y]VVc SYU

Y^]LQJ[ :9
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Nc_ c_WV SlX_S ]Q[a_bQ5 ^QXlSQV]_T_ Y^]LQJ[ Y `aVU^QX^QhV^^_T_ U\p Sl6
S_UQ ^Q `VhQcm _U^_T_ bY]S_\Q7 3 UQ^^_] b\dhQV ]l Yb`_\mXdV] VT_ U\p
SlS_UQ bY]S_\Q b [_U_] :9D [Q[ ]l dWV X^QV]5 nc_ bY]S_\ `VaVS_UQ bca_[Y5
c_ Vbcm `aY SlS_UV nc_T_ bY]S_\Q ^Q `VhQcm [dab_a ^Q n[aQ^V `VaVZUݷc ^Q
b\VUdojdo bca_[d7 ?RaQcYcV S^Y]Q^YV5 hc_ S nc_Z Y `_b\VUdojYf bca_[Qf
`aYbdcbcSdoc c_\m[_ [_]Q^Ul Y ]Q[a_SlX_Sl5 Q ]Vc_[ ^Vc7 ?^Y ^Q] ^V ^dW6
^l5 `_b[_\m[d ^Y ^Q _U^d YX `_b\VUdojYf [_]Q^U ]l ^V b_RYaQV]bp UV\Qcm
`VaVf_Ul5 Y5 X^QhYc5 ^Q] ^V ^dW^Q Y^e_a]QgYp _R QUaVbQf S `Q]pcY5 TUV
RdUdc aQb`_\QTQcmbp ncY [_]Q^Ul7

B\VUdojQp bca_[Q S `a_TaQ]]V cQ[QpC

9>3 51H

8UVbm ]l SYUY] ]QiY^^do [_]Q^Ud 9>35 _X^QhQojdo `aY[QX dSV\YhYcm XQ6
UQ^^lZ aVTYbca ^Q 17 3 UQ^^_] b\dhQV dSV\YhYSQVcbp aVTYbca NJa7 >Q`_]6
^Y]5 hc_ S aVTYbcaV NJa ]l db\_SY\Ybm faQ^Ycm Y^e_a]QgYo _ c_]5 b[_\m[_
aQX dWV ^Q`VhQcQ^_ b\_S_ 7ݷ?>>Q5ݷ @_b[_\m[d Sl`_\^V^YV USdf `aVUlUdjYf
bca_hV[ `a_TaQ]]l5 b_UVaWQjYf SlX_Sl ]Q[a_b_S Y[RW] Y Y^]LQJ[5 `aYSV\_
S [_^Vh^_] bhݷcV [Q[ aQX [ `VhQcY b\_SQ 5ݷ?>>Q5ݷ b\VUdVc _caQXYcm nc_c eQ[c
S aVTYbcaV5 hc_ ]l Y UV\QV]7 <oR_`lc^_5 hc_ ]QiY^^lZ [_U nc_Z [_]Q^6
Ul _[QXlSQVcbp _hV^m [_a_c[Y] ‑ SbVT_ _UY^ RQZc 1iVbc^QUgQcVaYh^_V =95
UVbpcYh^_V ?=27

5Q\VV S ^QiVZ `a_TaQ]]V YUݷc [_]Q^UQ baQS^V^YpC

3=@ 51H5 >

=QiY^^Qp [_]Q^UQ baQS^V^Yp USdf gV\lf hYbV\ _R_X^QhQVcbp ]^V]_^Y[_Z
3=@ _c Q^T\YZb[_T_ D? 3?=@1B5 ‑ 7ݷbaQS^YSQcmݷ 3 UQ^^_] b\dhQV baQS^YSQ6
ocbp b_UVaWY]_V aVTYbcaQ NJa Y hYb\_ >7 AVXd\mcQcl baQS^V^Yp XQ`YblSQ6
ocbp S b`VgYQ\m^lZ aVTYbca `a_gVbb_aQ5 ^QXlSQV]lZ aVTYbca_] e\QT_S 7
Nc_ `_XS_\pVc5 S hQbc^_bcY5 `a_YXSVbcY db\_S^lZ `VaVf_U S XQSYbY]_bcY
_c aVXd\mcQc_S `aVUiVbcSdojVT_ baQS^V^Yp5 hc_ ]l S b\VUdojVZ bca_h[V
`a_TaQ]]l Y UV\QV]C

:< 1719>

8UVbm :< 1:E=@ 96 <5CC2 ‑ nc_ ]^V]_^Y[Q U\p ]QiY^^_Z [_]Q^Ul db\_S^_T_
`VaVf_UQ5 [_c_alZ Sl`_\^pVcbp S b\dhQV5 Vb\Y `aVUiVbcSdojVV baQS^V^YV
UQ\_ aVXd\mcQc VaSlZ`ݷ _`VaQ^U ]V^miV Sc_a_T_5ݷ c_ Vbcm S ^QiV] b\dhQV ‑
Vb\Y hYb\_ S aVTYbcaV NJa _[QXQ\_bm ]V^miV5 hV] >7 3 cVa]Y^Qf ^QiVZ XQ6
UQhY nc_ X^QhYc5 hc_ b\_S_ ݷ?>>Q5ݷ Rl\_ ^Q`VhQcQ^_ ]V^miV `pcY aQX5 cQ[
hc_ ^dW^_ `a_U_\WQcm VT_ `VhQcQcm5 U\p hVT_ UV\QVcbp `VaVf_U 1`VaVUQhQ
d`aQS\V^Yp2 ^Q [_]Q^Ud5 `_]VhV^^do ]Vc[_Z 1719>7

6b\Y aVXd\mcQc baQS^V^Yp Rl\ \oRl]5 [a_]V 5ݷV^miV[ݷ [_]Q^UQ :< ^Y6
hVT_ ^V bUV\QVc5 cQ[ hc_ `a_gVbb_a `VaVZUݷc [ Sl`_\^V^Yo b\VUdojVZ `_
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`_apU[d [_]Q^Ul7 Nc_ `a_YX_ZUݷc S b\dhQV5 Vb\Y b\_S_ ݷ?>>Q5ݷ dWV Rl\_
^Q`VhQcQ^_ `pcm aQX5 c_ Vbcm [Q[ aQX c_TUQ5 [_TUQ gY[\ RdUVc `_aQ XQ[Q^hY6
SQcm7 @_b\V _[_^hQ^Yp gY[\Q ^QiQ Ybf_U^Qp XQUQhQ _[QXlSQVcbp aViV^Q5 cQ[
hc_ `a_TaQ]]d c_WV `_aQ XQSVaiQcm7 5\p nc_T_ Y `aVU^QX^QhV^Q b\VUdojQp
bca_[Q `a_TaQ]]lC

ORWR\Q

B\_S_ ORWR\Q _R_X^QhQVc5 [Q[ dWV _c]VhQ\_bm5 ]Q[a_b5 [_c_alZ aQXS_aQhYSQ6
Vcbp S `_b\VU_SQcV\m^_bcm [_]Q^U5 Sl`_\^pojYf _RaQjV^YV [ _`VaQgY_^^_Z
bYbcV]V b `a_bmR_Z XQSVaiYcm Sl`_\^V^YV ^QiVZ `a_TaQ]]l7

>Q] _bcQ\_bm SVa^dcmbp [ ^QhQ\d `a_TaQ]]l Y aQbb]_caVcm bca_[d

7<?21< hCD1BD

B\_S_ 7<?21< ‑ nc_ UYaV[cYSQ5 [_c_aQp caVRdVc _c QbbV]R\VaQ bhYcQcm ^V[_6
c_ado ]Vc[d 5ݷT\_RQ\m^_Zݷ c_ Vbcm [Q[ Rl SYUY]_Z YXS^V 1Vb\Y T_S_aYcm
bca_T_5 SYUY]_Z YXS^V _RkV[c^_T_ ]_Ud\pD nc_ `_^pcYV ]l RdUV] aQbb]QcaY6
SQcm `_XU^VV27 3 UQ^^_] b\dhQV T\_RQ\m^_Z _RkpS\pVcbp ]Vc[Q hCD1BD7 ;Q[
]l dWV X^QV]5 nc_ b`VgYQ\m^Qp ]Vc[Q5 [_c_a_Z `_]VhQVcbp c_h[Q Sf_UQ S
`a_TaQ]]d 5 c_ Vbcm c_ ]Vbc_ S `a_TaQ]]V5 [dUQ _`VaQgY_^^Qp bYbcV]Q U_\W6
^Q `VaVUQcm d`aQS\V^YV `_b\V XQTadX[Y `a_TaQ]]l S _`VaQcYS^do `Q]pcm7
Pb^_5 hc_ ncQ ]Vc[Q U_\W^Q Rlcm SYU^Q YXS^V5 hc_ Y U_bcYTQVcbp UYaV[cYS_Z
7<?21<7

9cQ[5 ^QiQ `a_TaQ]]Q b_bc_Yc YX caݷf hQbcVZC `_UT_c_S[Y5 gY[\Q5 ^QhQ\_
[_c_a_T_ _c]VhV^_ ]Vc[_Z 1719>5 Y XQSVaiQojVZ hQbcY5 b_bc_pjVZ YX _U^_Z
bca_h[Y ORWR\Q7 @VaVU ^QhQ\_] gY[\Q ]l XQ^_bY] S aVTYbca NJa hYb\_ 95
XQcV] ^Q [QWU_Z YcVaQgYY gY[\Q `VhQcQV] b\_S_ 5ݷ?>>Q5ݷ UV\QV] `VaVS_U
bca_[Y5 dSV\YhYSQV] ^Q VUY^Ygd b_UVaWY]_V aVTYbcaQ NJa5 baQS^YSQV] VT_
b hYb\_] >D Vb\Y S aVTYbcaV NJa Sbݷ Vjݷ b_UVaWYcbp hYb\_ ]V^miV `pcY5
`VaVf_UY] b^_SQ [ ^QhQ\d gY[\Q 1c_ Vbcm ^Q ]Vc[d 1719>25 S `a_cYS^_] b\dhQV
Slf_UY] YX gY[\Q Y XQSVaiQV] Sl`_\^V^YV `a_TaQ]]l7

Hc_Rl `_`a_R_SQcm `aYSVUݷ^^do `a_TaQ]]d5 [Q[ T_S_aYcbp5 S UV\V5 ^dW6
^_ S__adWYcmbp [Q[Y]6^YRdUm aVUQ[c_a_] cV[bc_S5 ^QRaQcm ncd `a_TaQ]]d Y
b_faQ^Ycm Vݷ S eQZ\V b Y]V^V]5 XQ[Q^hYSQojY]bp ^Q ݷ=71Cݷ ‑ Y]V^^_ cQ[
_Rlh^_ ^QXlSQoc eQZ\l5 b_UVaWQjYV Ybf_U^lZ cV[bc ^Q pXl[V QbbV]R\VaQ7

5_`dbcY]5 ]l b_faQ^Y\Y cV[bc `a_TaQ]]l S eQZ\V 85<<?>71C=7 5\p `_6
\dhV^Yp Yb`_\^pV]_T_ eQZ\Q ^dW^_ Sl`_\^Ycm USQ UVZbcSYp7 @VaS_V ‑ XQ6
`db[ QbbV]R\VaQ WJ\V5 [_c_alZ5 Yb`_\mXdp XQUQ^^lZ ^Q]Y Ybf_U^lZ cV[bc5
`_bca_Yc _RkV[c^lZ ]_Ud\m7 ?RkV[c^lZ ]_Ud\m ‑ nc_ Vjݷ ^V Yb`_\^p6
V]lZ eQZ\7 ;Q[ ]l dWV X^QV] YX hQbcY `a_ @Qb[Q\m5 R_\miYV `a_TaQ]]l
_Rlh^_ b_bc_pc YX gV\_T_ ^QR_aQ Ybf_U^lf eQZ\_S5 ^QXlSQV]lf ]_Ud\p6
]Y 5 `\ob [ c_]d ]l ]_WV] XQf_cVcm S_b`_\mX_SQcmbp hmY]Y6c_ bc_a_^^Y]Y
`_U`a_TaQ]]Q]Y5 _RkVUY^ݷ^^l]Y S RYR\Y_cV[Y 7 ;QWUlZ ]_Ud\m [_]`Y\Y6
adVcbp _cUV\m^_5 UQSQp S aVXd\mcQcV _RkV[c^lZ eQZ\D VT_ b_UVaWY]_V ‑ cQ[
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^QXlSQV]lZ _RkV[c^lZ [_U 5 [_c_a_]d U\p `aVSaQjV^Yp S ]QiY^^lZ [_U5
T_c_SlZ [ Yb`_\^V^Yo `a_gVbb_a_]5 caVRdVcbp Vjݷ _U^Q bcQUYp _RaQR_c[Y7
5\p `_\dhV^Yp Yb`_\^pV]_T_ eQZ\Q ^dW^_ b_VUY^Ycm S]VbcV SbV _RkV[c^lV
eQZ\l5 `_\dhV^^lV YX ]_Ud\VZ5 `_U[\ohYcm [ ^Y] RYR\Y_cV[Y Y _[_^hQ6
cV\m^_ aQbbcQSYcm SbV bbl\[Y 1QUaVbQ25 cV] bQ]l] `aVSaQcYS _RkV[c^lZ [_U
S ]QiY^^lZD ncY] XQ^Y]QVcbp [_]`_^_SjY[ 5 cQ[WV ^QXlSQV]lZ Y^_TUQ
aVUQ[c_a_] bSpXVZ Y\Y \Y^[Va_] 7

>QiQ `a_TaQ]]Q b_bc_Yc SbVT_ YX _U^_T_ ]_Ud\p Y ^V ^dWUQVcbp ^Y S [Q6
[Yf RYR\Y_cV[Qf5 ^_ bcQUYY bR_a[Y 1[_]`_^_S[Y2 nc_ ^V Yb[\ohQVc7 Nc_ Y Vbcm
Sc_a_V UVZbcSYV5 ^dW^_V U\p `_bca_V^Yp Yb`_\^pV]_T_ eQZ\QC XQ`dbcYcm [_]6
`_^_SjY[5 hc_Rl _^ YX _RkV[c^_T_ eQZ\Q `_bca_Y\ eQZ\ Yb`_\^pV]lZ7 ;Q[
aQX ^Q nc_Z bcQUYY RdUVc Yb`_\mX_SQ^Q ]Vc[Q hCD1BDD ]l ]_WV] dc_h^Ycm5
hc_ UYaV[cYSQ 7<?21< ^V `a_bc_ UV\QVc ]Vc[d SYUY]_Zݷ YXS^V5ݷ Q XQbcQS\pVc
QbbV]R\Va SbcQSYcm S _RkV[c^lZ eQZ\ Y^e_a]QgYo _R nc_Z ]Vc[V5 SYUY]do
U\p [_]`_^_SjY[Q7

9cQ[5 U\p ^QhQ\Q SlXlSQV] QbbV]R\Va WJ\VC

>1C= 66 5<6 85<<?>71C=

E\QW_[ 66ݷ ݷ6>5 d[QXlSQVc QbbV]R\Vad5 hc_ ^Q Slf_UV ]l _WYUQV] _Rk6
V[c^lZ eQZ\ S e_a]QcV NUO 15H53ED12<5 1>4 <9>;12<5 6?B=1D ‑ e_a]Qcݷ U\p
Yb`_\^pV]lf Y b_RYaQV]lf eQZ\_S2ݷ ‑ Y]V^^_ nc_c e_a]Qc Yb`_\mXdVcbp
S ^QiVZ bYbcV]V U\p Yb`_\^pV]lf eQZ\_S:;7 AVXd\mcQc_] XQ`db[Q QbbV]R\V6
aQ bcQ^Vc eQZ\ 85<<?>7?5 b_UVaWQjYZ _RkV[c^lZ ]_Ud\m7 CV`Vam ]l ]_WV]
XQ`dbcYcm [_]`_^_SjY[5 [_c_alZ ^QXlSQVcbp <4C

<4 85<<?>7? 6? 85<<?>

6b\Y Sl aQR_cQVcV b ?=6RYc^_Z _`VaQgY_^^_Z bYbcV]_Z5 Q S ^QiV SaV]p nc_5 b[_aVV
SbVT_5 cQ[ Y Vbcm5 `aYUݷcbp U_RQSYcm Vjݷ _UY^ [\oh U\p [_]`_^_SjY[Q5 hc_Rl c_c
`a_YXSݷ\ bR_a[d <;6RYc^_T_ Yb`_\^pV]_T_ eQZ\QD S hQbc^_bcY5 U\p PW^ <4 `_U U9>EH
nc_ RdUVc SlT\pUVcm cQ[C

<4 6= 5<6h9<A? 85<<?>7? 6? 85<<?>

Q `aY aQR_cV b OB55K\M ‑ cQ[C

<4 6= 5<6h9<A?h62C4 85<<?>7? 6? 85<<?>

DX^Qcm5 b [Q[_Z Q``QaQc^_Z `\Qce_a]_Z Sl Y]VVcV UV\_5 ]_W^_ b `_]_jmo [_]Q^6
Ul E>1=5ݷ 7ݷ61 NcQ [_]Q^UQ SlUQbc _U^d U_S_\m^_ U\Y^^do bca_[d cV[bcQ5 R\YWV [
[_^gd [_c_a_Z Sl ^QZUݷcV _R_X^QhV^YV Q``QaQc^_Z QafYcV[cdalC 9<A?5 9>A?5 9?A?5 HA?
d[QXlSQoc ^Q <;6RYc^lV `a_gVbb_al5 c_TUQ [Q[ HA?h?=5 1=4?= Y c7 `7 ‑ ^Q ?=6RYc^lV7
=_WVc _[QXQcmbp Y cQ[5 hc_ SQi [_]`mocVa S__RjV ^V _c^_bYcbp [ bV]VZbcSd 9<A?5 _

:;Nc_ SVa^_ `_ [aQZ^VZ ]VaV U\p b_SaV]V^^lf SVabYZ _`VaQgY_^^lf bYbcV] U9>EH Y
OB55K\M7 3 UadTYf bYbcV]Qf ]_WVc `_caVR_SQcmbp UadT_Z e_a]Qc _RkV[c^lf Y Yb`_\^pV6
]lf eQZ\_S7
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hݷ] ]_WVc bSYUVcV\mbcS_SQcm [Q[_V6^YRdUm 1B=F?< 1^Q`aY]Va5 Y]V^^_ cQ[_S_ _R_X^Q6
hV^YV QafYcV[cdal [1C@25BBI Y925 ^_ S nc_] b\dhQV cQ] b_SbV] UadTQp bYbcV]Q [_]Q^U5 Q
QbbV]R\VaQ WJ\V5 b[_aVV SbVT_5 S__RjV ^Vc7 B ncY] ^YhVT_ `_UV\Qcm ^V\mXp5 `aYUݷcbp
^QZcY UadT_Z [_]`mocVa7

E\QW[_] 6? 1_c b\_SQ ?ED@ED ‑ SlS_U2 ]l XQUQ\Y Y]p Yb`_\^pV]_T_ eQZ6
\Q 185<<?>5 ^Q nc_c aQX RVX bdeeY[bQ27 8Q`dbcY] VT_ ^Q Yb`_\^V^YV5 UQS [_6
]Q^Ud 7ݷ<?>>7885ݷ 6b\Y ]l ^YTUV ^V _iYR\Ybm5 ]l dSYUY] `pcm bca_hV[
Q5<<?7

<7:7>7 =Q[a_bl YX eQZ\Q CDE4h9?79>3

=Q[a_bl5 _`YbQ^^lV S eQZ\V CDE4h9?79>35 ^Q] ^V_U^_[aQc^_ `_caVRdoc6
bp S UQ\m^VZiV]5 `_nc_]d5 hc_Rl ^V S_XSaQjQcmbp [ ^Y]5 Vjݷ aQX `aYSVUݷ]
_`YbQ^YV Yf S_X]_W^_bcVZ7 BQ] nc_c eQZ\ Sl ^QZUݷcV S QafYSV `aY]Va_S5
`aY\_WV^^_] [ ^QiVZ [^YTV7 @_U U9>EH Sl b]_WVcV Yb`_\mX_SQcm eQZ\ S
c_] SYUV5 S [_c_a_] _^ ^Qf_UYcbp S QafYSV7

5\p aQR_cl `_U OB55K\M eQZ\ `aYUݷcbp b\VT[Q YX]V^Ycm7 5\p nc_T_ _c[a_ZcV eQZ\
S aVUQ[c_aV cV[bc_S5 [_c_alZ Sl Yb`_\mXdVcV U\p `a_TaQ]]Ya_SQ^Yp5 Y ^QZUYcV S bQ]_]
VT_ ^QhQ\V 1`_b\V [_]]V^cQaYp6Q^^_cQgYY2 b\VUdojYV USV bca_[YC

54569>5 \]^MhRXhURW^a
D54569>5 \]^MhRXhO[NNK\M

BY]S_\ c_h[Y b XQ`pc_Z _X^QhQVc XUVbm [_]]V^cQaYZ5 c_ Vbcm `VaSdo YX ncYf USdf
bca_[ QbbV]R\Va SYUYc5 Q Sc_ado bhYcQVc [_]]V^cQaYV] Y YT^_aYadVc7 Hc_Rl QUQ`cY6
a_SQcm eQZ\ U\p OB55K\M5 ^dW^_ `VaSdo bca_h[d YX aQR_cl SlSVbcY5 Q Sc_ado SSVbcY7
5\p nc_T_ c_h[d b XQ`pc_Z S ^QhQ\V Sc_a_Z bca_h[Y dRYaQV]5 Q S ^QhQ\V `VaS_Z bca_h6
[Y ‑ bcQSY]7 @_\dhQVcbp S_c cQ[C

D54569>5 \]^MhRXhURW^a
54569>5 \]^MhRXhO[NNK\M

@_b\V nc_Z `aQS[Y SQi eQZ\ CDE4h9?79>3 T_c_S [ aQR_cV `_U OB55K\M7
3 `a_TaQ]]V5 [_c_ado ]l aQX_RaQ\Y S `aVUlUdjV] `QaQTaQeV5 ]l Yb6

`_\mX_SQ\Y ]Q[a_bl Y[RW]5 Y^]LQJ[ Y ORWR\Q7 ;a_]V ncYf caݷf ]Q[a_b_S
^Qi eQZ\ CDE4h9?79>3 `_UUVaWYSQVc Vjݷ ]Q[a_b PN]LQJ[5 cQ[ hc_ SbVT_ Yf
hVclaV7

=Q[a_b Y[RW] `aVU^QX^QhV^ U\p `VhQcY bca_[YD VT_ QaTd]V^c_] U_\W^Q
Rlcm bca_[Q S Q`_bca_eQf Y\Y US_Z^lf [QSlh[Qf5 ^YhVT_ UadT_T_ _^ `VhQcQcm
^V d]VVc7

=Q[a_b Y^]LQJ[ `aVU^QX^QhV^ U\p SlS_UQ ^Q `VhQcm _U^_T_ bY]S_\Q7 3 [Q6
hVbcSV QaTd]V^cQ _^ `aY^Y]QVc [_U bY]S_\Q5 XQ`YbQ^^lZ S SYUV hYb\Q Y\Y
S SYUV bQ]_T_ bY]S_\Q5 SXpc_T_ S [QSlh[Y Y\Y Q`_bca_elD cQ[WV ]_W^_ S
[QhVbcSV QaTd]V^cQ nc_T_ ]Q[a_bQ Yb`_\mX_SQcm _U^_RQZc_SlZ aVTYbca ‑ JU5
JQ5 KU5 KQ5 LU5 LQ5 MU Y\Y MQ7 9b`_\mX_SQcm UadTYV aVTYbcal S [QhVbcSV
QaTd]V^cQ Y^]LQJ[ ^V\mXp1 ;a_]V c_T_5 QaTd]V^c_] nc_T_ ]Q[a_bQ ]_WVc
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Slbcd`Qcm Yb`_\^YcV\m^lZ QUaVb5 XQ[\ohݷ^^lZ S [SQUaQc^lV b[_R[Y ‑ c_6
TUQ [_U bY]S_\Q RdUVc SXpc YX phVZ[Y `Q]pcY `_ nc_]d QUaVbd7

=Q[a_b PN]LQJ[ bhYclSQVc bY]S_\ YX `_c_[Q bcQ^UQac^_T_ SS_UQ 1b [\QSY6
Qcdal27 @_b\V bhYclSQ^Yp [_U bY]S_\Q XQ`YblSQVcbp S aVTYbca NJaD `_b[_\m6
[d [_U bY]S_\Q SbVTUQ d]VjQVcbp S _UY^ RQZc5 VT_ ]_W^_ YXS\Vhm YX aVTYbcaQ
JU5 _bcQ\m^lV aQXapUl NJa RdUdc aQS^l ^d\o7 6b\Y bY]S_\_S R_\miV ^Vc
1U_bcYT^dcQ f_a_i_ X^Q[_]Qp ^Q] bYcdQgYp [_^gQ eQZ\Q ‑ ^Q`_]^Y]5
S ?B ^>9H Vݷ ]_W^_ bl]YcYa_SQcm ^QWQcYV] LDB<6M25 S NJa RdUVc XQ^VbV^_
X^QhV^YV 6: 1iVbc^QUgQcVaYh^_V OOOOOOOO5 c_ Vbcm SbV <; aQXapUQ aVTYbcaQ
aQS^l VUY^YgQ]27 >Y[Q[Yf `QaQ]Vca_S nc_c ]Q[a_b ^V `aY^Y]QVc7

=Q[a_b ORWR\Q XQSVaiQVc Sl`_\^V^YV `a_TaQ]]l7 Nc_c ]Q[a_b ]_W^_
SlXSQcm RVX `QaQ]Vca_S5 Q ]_W^_ SlXSQcm b _U^Y] hYb\_Sl] `QaQ]Vca_]5
XQUQojY] [_U XQSVaiV^Yp `a_gVbbQ 1b]7 bca7 ;AA27

<7:7?7 @aQSY\Q _e_a]\V^Yp QbbV]R\Va^lf `a_TaQ]]

9XdhQp pXl[ @Qb[Q\m5 ]l ]^_T_ S^Y]Q^Yp dUV\p\Y `aQSY\Q] _e_a]\V6
^Yp cV[bcQ `a_TaQ]]l7 BS_Y `aQSY\Q bdjVbcSdoc Y U\p `a_TaQ]] ^Q pXl[V
QbbV]R\VaQ5 `aYhݷ] _^Y U_bcQc_h^_ bY\m^_ _c\YhQocbpD hYcQcV\m dWV ]_T
XQ]VcYcm nc_ `_ cV[bcd `aY]VaQ5 aQX_RaQ^^_T_ SliV7

BS_V_RaQX^lZ bcY\m5 `aY]V^pV]lZ `aY aQR_cV ^Q pXl[V QbbV]R\VaQ5 _Rd6
b\_S\V^ USd]p `aYhY^Q]Y7 3_6`VaSlf5 pXl[Y QbbV]R\VaQ _c^_bpcbp [ U_bcQ6
c_h^_ ^V]^_T_hYb\V^^_Z Tad``V pXl[_S `a_TaQ]]Ya_SQ^Yp5 S [_c_alf bca_6
[Q Ybf_U^_T_ [_UQ `aVUbcQS\pVc b_R_Z _b^_S^do bY^cQ[bYhVb[do VUY^Ygd7
3 ^QiV SaV]p S R_\miY^bcSV pXl[_S [_^Vg bca_[Y aQbb]QcaYSQVcbp [Q[ _UY^
YX `a_RV\m^lf bY]S_\_S5 ^YhV] `aY^gY`YQ\m^l] ^V _c\YhQojYZbp _c `a_6
RV\Q Y cQRd\pgYY7 ;a_]V pXl[_S QbbV]R\VaQ5 `_bca_h^lZ bY^cQ[bYb bVZhQb
b_faQ^Y\bp aQXSV hc_ S E_acaQ^V7 9^cVaVb^_5 hc_ Y]V^^_ E_acaQ^ 1c_h^VV5
VT_ aQ^^YV SVabYY2 XQ\_WY\ _`aVUV\ݷ^^do caQUYgYo _e_a]\V^Yp [_UQ5 [_6
c_aQp bVZhQb Yb`_\mXdVcbp U\p pXl[Q QbbV]R\VaQD hc_ [QbQVcbp bQ]_T_ E_a6
caQ^Q5 c_ U\p ^VT_ S `_b\VU^YV T_Ul `_`d\paV^ cQ[ ^QXlSQV]lZ bS_R_U^lZ
bY^cQ[bYb5 `_XS_\pojYZ Yb`_\mX_SQcm caQUYgY_^^lV bcad[cda^lV _cbcd`lD
SbcaVhQocbp5 S`a_hV]5 Y cQ[YV `a_TaQ]]Ybcl5 [_c_alV `aVU`_hYcQoc `YbQcm
^Q E_acaQ^V 7ݷ6bcQaY^[V_`ݷ

CaQUYgYp _eY[bYa_SQ^^_Tݷ bY^cQ[bYbQݷ S_bf_UYc [ cV] SaV]V^Q]5 [_TUQ `a_TaQ]6
]Q ^Q E_acaQ^V `aVUbcQS\p\Q b_R_Z [_\_Ud `Vae_[Qac7 AQ^^YV SVabYY E_acaQ^Q caVR_6
SQ\Y5 hc_Rl ]Vc[Q5 [_c_aQp S E_acaQ^V `aVUbcQS\pVc b_R_Z gV\_V hYb\_5 XQ`YblSQ\Qbm
S bc_\RgQf b `VaS_T_ `_ `pclZ5 `aYhݷ] hQbc_ ]Vc[d [_a_hV `pcY gYea bUSYTQ\Y S`aQ6
S_5 _bcQS\pp `VaSlV `_XYgYY `dbcl]Y7 3 `VaS_Z `_XYgYY ]_W^_ Rl\_ cQ[WV `_]VbcYcm
bY]S_\ L5 _R_X^QhQojYZ [_]]V^cQaYZD `_XWV [_]]V^cQaYZ bcQ\_ ]_W^_ _R_X^QhQcm
bY]S_\Q]Y 3 Y\Y 17 CV[bc _`VaQc_aQ U_\WV^ Rl\ ^QhY^Qcmbp bca_T_ b bVUm]_Z `_XYgYY5
Q `VaVU ^Y] S iVbc_Z `_XYgYY caVR_SQ\_bm `_]VbcYcm `a_RV\D ^V`a_RV\m^lZ bY]S_\ S
iVbc_Z `_XYgYY _X^QhQ\5 hc_ ncQ bca_[Q 1c_h^VV5 `Vae_[QacQ2 pS\pVcbp `a_U_\WV^YV]
`aVUlUdjVZ5 `aY nc_] `dbcl]Y U_\W^l Rl\Y _bcQcmbp `VaSlV `pcm `_XYgYZ7

BdjVbcSdVc Y Sc_aQp `aYhY^Q5 YX6XQ [_c_a_Z QbbV]R\Va^lV `a_TaQ]]l ^V
`_f_WY ^Q `a_TaQ]]l ^Q c_] WV @Qb[Q\VC `a_TaQ]]Q ^Q pXl[V QbbV]R\V6
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aQ `aVUbcQS\pVc b_R_Z `a__RaQX b_UVaWY]_T_ _`VaQcYS^_Z `Q]pcY5
[_c_aQp5 b_T\Qb^_ `aY^gY`Q] e_^ >VZ]Q^Q5 \Y^VZ^Q Y _U^_a_U^Q7 9]V^^_ `_
nc_Z `aYhY^V XUVbm5 [Q[ dWV5 ^QSVa^_V5 XQ]VcY\ hYcQcV\m5 ^V Yb`_\mXdocbp
^Y[Q[YV bcad[cda^lV _cbcd`l Y ^V UV\QVcbp `_`lc_[ _c_ZcY _c Yb`_\mX_6
SQ^Yp bca_[ S [QhVbcSV _b^_S^lf bY^cQ[bYhVb[Yf VUY^Yg7 5\p SlUV\V^Yp
d`aQS\pojYf [_^bcad[gYZ _bcQocbp c_\m[_ [_]]V^cQaYY5 Y dW Yf b\VUdVc
Yb`_\mX_SQcm Q^ݷ Sbo [Qcdi[d5ݷ Vb\Y c_\m[_ Sl ^V f_cYcV S Yc_TV `_\dhYcm
cV[bc5 S [_c_a_] bQ]Y ^Y[_TUQ ^V aQXRVaݷcVbm7 @_UhVa[^ݷ] Vjݷ aQXC S `a_6
TaQ]]Qf ^Q pXl[V QbbV]R\VaQ `YiYcV [Q[ ]_W^_ R_\VV `_Ua_R^lV
[_]]V^cQaYY1 3 _c\YhYV _c UadTYf pXl[_S5 TUV [_]]V^cQaYVS ]_WVc _[Q6
XQcmbp [_]b\Yiݷ ]^_T_5ݷ QbbV]R\Va^do `a_TaQ]]d ݷVaV[_]]V^cYa_SQcm`ݷ
`aQ[cYhVb[Y ^VS_X]_W^_7

B_SaV]V^^lZ cV[bc ^Q pXl[V QbbV]R\VaQ _Rlh^_ ^Vb[_\m[_ ^Q`_]Y^QVc
`a_TaQ]]l ^Q aQ^^Yf SVabYpf E_acaQ^Q7 ?RjYZ `aY^gY` _e_a]\V^Yp QbbV]6
R\Va^_T_ [_UQ U_S_\m^_ `a_bc7 B\VUdVc ]lb\V^^_ aQXUV\Ycm T_aYX_^cQ\m^_V
`a_bcaQ^bcS_ n[aQ^Q ^Q USV hQbcY ‑ _R\Qbcm ]Vc_[ Y _R\Qbcm [_]Q^U7 HQbc_
SlUV\poc cQ[WV _R\Qbcm [_]]V^cQaYVS7 ;_U `YiVcbp Sݷ bc_\RY[ݷ `aY]Va^_
cQ[C

H?B 52H5 52H D J5B? 52H
H?B 53H5 53H D J5B? 53H

<@C =?F 2<5 d5C9453Hf D 1>?D85B 2ID5 6B?= D85 CDB9>7
3=@ 2<5 9 D 9C D85 CDB9>7 ?F5BH
:5 <@AE9D D 5>4 D85 <??@ 96 C?
@EC8 52H D
9>3 53H D >5HD 9>45H
:=@ <@ D B5@51D D85 <??@

<@AE9DC :53HJ 4?>5 D 69>9C8 96 D85 CDB9>7 9C 5=@DI
=?F 5495 5C9 D @?9>D D? D85 2E665B’C 2579>

<@;C @?@ 52H D 75D 1 381B
=?F d549f5 2< D CD?B5 D85 381B
9>3 549 D >5HD 144B5CC
<??@ <@; D B5@51D 53H D9=5C

4?>5C

6b\Y ]Vc[Q ^V `_]VjQVcbp S _cSVUݷ^^_V U\p ]Vc_[ `a_bcaQ^bcS_5 Vݷ aQb`_\Q6
TQoc ^Q _cUV\m^_Z bca_[VC

69<<h=5=?BIC
:53HJ 6=hA

6=h<@C =?F d549f5 1<
9>3 549
<??@ 6=h<@

6=hAC B5D

?Rlh^_ `aY aQR_cV ^Q pXl[V QbbV]R\VaQ `_U ]Vc[Y SlUV\poc bc_\RVg iYaY6
^_Z S _U^d cQRd\pgYo Y5 VbcVbcSV^^_5 Y]V^^_ bY]S_\ cQRd\pgYY 1Q ^V `a_RV6
\l12 bcQSpc `VaVU [QWU_Z [_]Q^U_Z 1S c_] hYb\V Y `_b\V ]Vc_[27 >V[_c_alV
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`a_TaQ]]Ybcl `aVU`_hYcQoc _cUQcm `_U ]Vc[Y USV cQRd\pgYYD nc_ `_XS_\pVc
Yb`_\mX_SQcm R_\VV U\Y^^lV ]Vc[Y RVX SlUV\V^Yp U\p ^Yf _cUV\m^lf bca_[C

69<<h=5=?BIC :53HJ 6=hA
6=h<@C =?F d549f5 1<

9>3 549
<??@ 6=h<@

6=hAC B5D

5_S_\m^_ hQbc_ ]_W^_ SbcaVcYcm bcY\m5 `aVU`_\QTQojYZ _cUV\m^do [_\_^[d
U\p _R_X^QhV^Yp [_]Q^Ul7 3lT\pUYc nc_ `aY]Va^_ cQ[C

69<<h=5=?BIC :53HJ 6=hA
6=h<@C =?F d549f5 1<

9>3 549
<??@ 6=h<@

6=hAC B5D

; b_WQ\V^Yo5 nc_c bcY\m ݷQVcbp[_\ݷ `aY Yb`_\mX_SQ^YY5 ^Q`aY]Va5 ]Q[a_6
b_S b Y]V^Q]Y U\Y^^VV bV]Y bY]S_\_S5 `_b[_\m[d Y]p cQ[_T_ ]Q[a_bQ `aY
]Q[a_SlX_SV b\VUdVc XQ`YbQcm5 hc_ S`_\^V VbcVbcSV^^_5 S [_\_^[d [_]Q^Ul5
^_ `a_bcaQ^bcSQ S nc_Z [_\_^[V ^V fSQcQVc7 3`a_hV]5 U\p ]Q[a_b_S ]_W^_
bUV\Qcm Yb[\ohV^YV YX `aQSY\7

B\VUdVc `_UhVa[^dcm5 hc_ gV\lZ apU _RjYf `aY^gY`_S _e_a]\V^Yp [_UQ
UVZbcSdVc U\p pXl[Q QbbV]R\VaQ c_h^_ cQ[ WV5 [Q[ Y U\p \oR_T_ UadT_T_
pXl[Q `a_TaQ]]Ya_SQ^Yp7 @_`lcQV]bp `VaVhYb\Ycm Yf7

@aVWUV SbVT_ ^Q`_]^Y]5 hc_ cV[bc `a_TaQ]]l U_\WV^ b_bc_pcm Yb6
[\ohYcV\m^_ YX J\LRR6bY]S_\_SD \oRlV bY]S_\l5 ^V Sf_UpjYV S ^QR_a
J\LRR5 ^VU_`dbcY]l S cV[bcV `a_TaQ]]l UQWV S [_]]V^cQaYpf5 ^V T_S_ap dWV
_ bca_[_Slf [_^bcQ^cQf Y\Y cV] R_\VV YUV^cYeY[Qc_aQf7 =l dWV ^Vb[_\m[_
aQX d`_]Y^Q\Y nc_c ]_]V^c ‑ S hQbc^_bcY5 S b^_b[Qf ^Q bca7 ;<B Y ;>=7 3 hYb6
\V `a_hVT_ Rl\_ XQpS\V^_5 hc_ [_]]V^cQaYY b\VUdVc `YbQcm ^Q Q^T\YZb[_]
pXl[V5 S `a_cYS^_] b\dhQV Yf S__RjV \dhiV ^V `YbQcmD U\p pXl[Q QbbV]R\VaQ
cQ[Qp aV[_]V^UQgYp ^V T_UYcbp5 _R_ZcYbm RVX [_]]V^cQaYVS XUVbm b_SVaiV^^_
^VS_X]_W^_5 ^_ b\VUdVc YX nc_T_ c_\m[_ _U^_C Vb\Y d SQb Y]Vocbp [Q[YV6c_
`a_R\V]l b Q^T\YZb[Y]5 Yf ^dW^_ ba_h^_ aViQcm5 Q ^Q `VaSlf `_aQf `_\m6
X_SQcmbp b\_SQa7[ݷ

;Q[ Y U\p \oRlf `a_TaQ]]5 U\p cV[bcQ ^Q pXl[V QbbV]R\VaQ UVZbcSdVc
`aQSY\_ S_bm]YUVbpc_Z [_\_^_[YC bca_[Y SQiVZ `a_TaQ]]l ^V U_\W^l
`aVSliQcm @B bY]S_\_S S U\Y^d7 @aYhY^l nc_T_ `_Ua_R^_ _RbdWUQ\Ybm
S 27@7;:7;ݷ

6bcVbcSV^^_5 ^V bc_Yc XQRlSQcm _ SlR_aV _b]lb\V^^lf Y]ݷ^ U\p ]Vc_[5
cV] R_\VV hc_ S QbbV]R\Va^lf `a_TaQ]]Qf R_\miY^bcS_ SS_UY]lf `a_TaQ]6
]Ybc_] YUV^cYeY[Qc_a_S ‑ T\_RQ\m^lVD `aQSY\Q aQXRYS[Y [_UQ ^Q _cUV\m^lV
`_U`a_TaQ]]l5 Q cQ[WV ^Q ]_Ud\Y Y `_UbYbcV]l c_WV b_SVaiV^^_ ^V XQSYbpc
_c Yb`_\mXdV]_T_ pXl[Q Y `aY]V^Y]l [ pXl[d QbbV]R\VaQ c_h^_ cQ[ WV5 [Q[
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EAX AH AL

AX

1631 15 8 07

EBX BH BL

BX

1631 15 8 07

ECX CH CL

CX

1631 15 8 07

EDX DH DL

DX

1631 15 8 07

1631 15 0

ESI SI

1631 15 0

EDI DI

1631 15 0

EBP BP

1631 15 0

SPESP

1631 15 0

IPEIP

CS

15 0

SS

15 0

DS

15 0

ES

15 0

FS

15 0

GS

15 0

15 031
EFLAGS

FLAGS
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AYb7 <7:7 BYbcV]Q aVTYbca_S 9<A?

Y SVXUVD XUVbm ]l ]_WV] `_b_SVc_SQcm b^_SQ SVa^dcmbp [ hQbcY _ @Qb[Q\V Y
`VaVhYcQcm 5=7=7;ݷݷ ;7:;7:95 ;7:=7< Y ;7:=7=7

<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A?

3 nc_Z T\QSV ]l `aYSVUݷ] bQ]lV `a_bclV Y bQ]lV ^V_Rf_UY]lV bSVUV^Yp
_R QafYcV[cdaV `a_gVbb_aQ 9<A?C aQbb]_caY] VT_ bYbcV]d aVTYbca_S5 [_]Q^Ul
U\p [_`Ya_SQ^Yp Y^e_a]QgYY5 U\p Sl`_\^V^Yp gV\_hYb\V^^lf QaYe]VcYhV6
b[Yf UVZbcSYZ Y U\p d`aQS\V^Yp Sl`_\^V^YV] `a_TaQ]]l7 3_`a_bQ]5 bSpXQ^6
^l] b _aTQ^YXQgYVZ `_U`a_TaQ]]5 Q cQ[WV QaYe]VcY[V hYbV\ b `\QSQojVZ
c_h[_Z RdUdc `_bSpjV^l _cUV\m^lV T\QSl7

;_]Q^Ul `a_gVbb_aQ5 [_c_alV ]_W^_ XQUVZbcS_SQcm c_\m[_ S `aYSY\VTY6
a_SQ^^_] aVWY]V Y [_c_al]Y5 b__cSVcbcSV^^_5 `_\mXdVcbp c_\m[_ _`VaQgY6
_^^Qp bYbcV]Q5 ]l ^V RdUV] aQbb]QcaYSQcm S__RjVC aQbb[QX _ ^Yf XQ^p\ Rl
b\Yi[_] ]^_T_ ]VbcQ5 Q hc_Rl Yf `_`a_R_SQcm S UV\V5 `aYi\_bm Rl ^Q`Y6
bQcm bS_o _`VaQgY_^^do bYbcV]d7 5\p `_bcQS\V^^lf dhVR^lf gV\VZ nc_ ^V
caVRdVcbp5 Q `aY WV\Q^YY hYcQcV\m ]_WVc bQ]_bc_pcV\m^_ S_b`_\mX_SQcmbp
b`aQS_h^_Z \YcVaQcda_Z U\p R_\VV T\dR_[_T_ X^Q[_]bcSQ b S_X]_W^_bcp]Y
`a_gVbb_aQ7

<7;7:7 BYbcV]Q aVTYbca_S

AVTYbca_] ^QXlSQoc n\V[ca_^^_V dbca_ZbcS_ S b_bcQSV gV^caQ\m^_T_
`a_gVbb_aQ5 b`_b_R^_V b_UVaWQcm S bVRV _`aVUV\ݷ^^_V [_\YhVbcS_ UQ^^lf S
SYUV US_Yh^lf aQXapU_S7 3 R_\miY^bcSV b\dhQVS 1^_ ^V SbVTUQ2 b_UVaWY]_V



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? >9B

aVTYbcaQ caQ[cdVcbp [Q[ gV\_V hYb\_5 XQ`YbQ^^_V S US_Yh^_Z bYbcV]V bhYb\V6
^Yp7 AVTYbcal `a_gVbb_aQ 9<A? ]_W^_ db\_S^_ aQXUV\Ycm ^Q aVTYbcal _R6
jVT_ ^QX^QhV^Yp 5 bVT]V^c^lV aVTYbcal Y b`VgYQ\m^lV aVTYbcal 7
;QWUlZ aVTYbca Y]VVc bS_ݷ ^QXSQ^YV5 b_bc_pjVV YX USdf6caݷf \QcY^b[Yf
Rd[SD S nc_] `a_gVbb_al bV]VZbcSQ HA? _c\YhQocbp _c ]^_TYf UadTYf `a_6
gVbb_a_S5 TUV aVTYbcal ^d]Vadocbp5 Q ^V Y]V^docbp7

BVT]V^c^lV aVTYbcal 1L\5 M\5 \\5 N\5 P\ Y O\2 S ݷb[_Z_\`ݷ ]_UV\Y `Q6
]pcY ^V Yb`_\mXdocbp7 C_h^VV T_S_ap5 `VaVU `VaVUQhVZ d`aQS\V^Yp `_\mX_6
SQcV\mb[_Z XQUQhV _`VaQgY_^^Qp bYbcV]Q XQ^_bYc S ncY aVTYbcal ^V[_c_alV
X^QhV^Yp5 [_c_alV XQUQhQ cV_aVcYhVb[Y ]_WVc YX]V^Ycm5 ^_ ^YhVT_ f_a_iVT_
YX nc_T_ ^V SlZUVc ‑ b[_aVV SbVT_5 `a_YX_ZUݷc QSQaYZ^_V XQSVaiV^YV7 =l
`aY^Y]QV] S_ S^Y]Q^YV bdjVbcS_SQ^YV ncYf aVTYbca_S5 ^_ R_\VV [ ^Y] S_X6
SaQjQcmbp ^V RdUV]7

AQ^VV 1b]7 bca7 =B@2 ]l d`_]Y^Q\Y5 hc_ `Q]pcm `_\mX_SQcV\mb[_Z XQUQhY b_bc_Yc
YX bVT]V^c_S ‑ bVT]V^cQ [_UQ5 bVT]V^cQ UQ^^lf Y bVT]V^cQ bcV[Q7 E_a]Q\m^_ T_S_ap5
nc_ V^ݷ cVݷ bVT]V^cl7 6b\Y T_S_aYcm b_SbV] c_h^_5 bVT]V^c^lV aVTYbcal `aVUbcQS\poc
b_R_Z hQbcm Q``QaQc^_Z `_UUVaW[Y5 [_c_aQp `aVUdb]_caV^Q S `a_gVbb_aV U\p e_a]Ya_6
SQ^Yp bVT]V^c_S `_\mX_SQcV\mb[_Z XQUQhY5 ^_ bYbcV]l bV]VZbcSQ ^>9H nc_Z `_UUVaW[_Z
^V `_\mXdocbpD nc_ ^V _c]V^pVc eQ[cQ bdjVbcS_SQ^Yp bVT]V^c_S5 `a_bc_ bUV\Q^l _^Y
^V cQ[5 [Q[ nc_ `aVU`_\QTQ\Y b_XUQcV\Y `a_gVbb_aQ7

AVTYbcal _RjVT_ ^QX^QhV^Yp `a_gVbb_aQ 9<A? ‑ nc_ <;6RYc^lV aVTYbcal
NJa5 NKa5 NLa5 NMa5 N\R5 NMR5 NKY Y N\Y7 ;Q[ dWV _c]VhQ\_bm ^Q bca7 =B>5 Rd[SQ
N S ^QXSQ^YY ncYf aVTYbca_S _X^QhQVc b\_S_ 5HD5>4545 [_c_a_V `_pSY\_bm `aY
`VaVf_UV _c :?6RYc^lf aVTYbca_S bcQalf `a_gVbb_a_S [ <;6RYc^l] aVTYbcaQ]
`a_gVbb_aQ 9<A?7 5\p b_S]VbcY]_bcY b `aVUlUdjY]Y `a_gVbb_aQ]Y bV]VZbcSQ
HA? S [QWU_] <;6RYc^_] aVTYbcaV SlUV\pVcbp _R_b_R\V^^Qp ]\QUiQp `_\_6
SY^Q 1]\QUiYV :? RYc25 Y]VojQp _cUV\m^_V ^QXSQ^YV5 `_\dhQV]_V _cRaQbl6
SQ^YV] Rd[Sl ND Y^QhV T_S_ap5 ]l ]_WV] aQR_cQcm cQ[WV b :?6RYc^l]Y aVTY6
bcaQ]Y Ja5 Ka5 La5 Ma5 \R5 MR5 KY Y \Y5 [_c_alV `aVUbcQS\poc b_R_Z ]\QUiYV
`_\_SY^l b__cSVcbcSdojYf <;6RYc^lf aVTYbca_S7

;a_]V c_T_5 aVTYbcal Ja5 Ka5 La Y Ma cQ[WV UV\pcbp ^Q ]\QUiYV Y bcQa6
iYV hQbcY5 cV`Vam dWV S_bm]YRYc^lV7 CQ[5 U\p aVTYbcaQ Ja VT_ ]\QUiYZ
RQZc Y]VVc cQ[WV ^QXSQ^YV JU5 Q bcQaiYZ RQZc ‑ JQ 1_c b\_S <?G Y 897827
1^Q\_TYh^_ ]l ]_WV] aQR_cQcm b aVTYbcaQ]Y KU5 KQ5 LU5 LQ5 MU Y MQ5 [_c_6
alV `aVUbcQS\poc b_R_Z ]\QUiYV Y bcQaiYV RQZcl aVTYbca_S Ka5 La Y Ma7
?bcQ\m^lV aVTYbcal _RjVT_ ^QX^QhV^Yp cQ[Yf _R_b_R\V^^lf _U^_RQZc_Slf
`_UaVTYbca_S ^V Y]Voc7

@_hcY SbV aVTYbcal _RjVT_ ^QX^QhV^Yp S ^V[_c_alf b\dhQpf YTaQoc b`VgYeYhV6
b[do a_\m5 hQbcYh^_ XQ[_UYa_SQ^^do S Y]V^Y aVTYbcaQ7 CQ[5 S Y]V^Y aVTYbcaQ Ja Rd[SQ
J _R_X^QhQVc b\_S_ Dݷ133E=E<1D?Bݷ ^Q ]^_TYf QafYcV[cdaQf5 S[\ohQp X^Q]V^YclZ RJ\
5W_^Q e_^ >VZ]Q^Q5 Q[[d]d\pc_a_] ^QXlSQ\Y aVTYbca5 dhQbcSdojYZ S \oRlf QaYe6
]VcYhVb[Yf _`VaQgYpf S a_\Y _U^_T_ YX _`VaQ^U_S Y S [QhVbcSV ]VbcQ5 [dUQ b\VUdVc
`_]VbcYcm aVXd\mcQc7 BSpXQ^^Qp b ncY] _b_RQp a_\m aVTYbca_S Ja Y NJa `a_pS\pVcbp S
[_]Q^UQf gV\_hYb\V^^_T_ d]^_WV^Yp Y UV\V^Yp 1b]7 7A27;7>ݷ
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3 Y]V^Y aVTYbcaQ Ka Rd[SQ K _R_X^QhQVc b\_S_ 5ݷ21C5ݷ ^_ ^Y[Q[_Z _b_R_Z a_\Y S
<;6RYc^lf `a_gVbb_aQf nc_]d aVTYbcad ^V _cSVUV^_5 f_cp S :?6RYc^lf `a_gVbb_aQf cQ[Qp
a_\m bdjVbcS_SQ\Q7

3 Y]V^Y La Rd[SQ L b__cSVcbcSdVc b\_Sd ݷE>D5B?3ݷ 1bhݷchY[27 AVTYbcal NLa5 La5 Q
S ^V[_c_alf b\dhQpf UQWV LU Yb`_\mXdocbp S_ ]^_TYf ]QiY^^lf [_]Q^UQf5 `aVU`_\Q6
TQojYf 1S c_] Y\Y Y^_] b]lb\V2 _`aVUV\ݷ^^_V [_\YhVbcS_ YcVaQgYZ7

9]p aVTYbcaQ Ma bY]S_\YXYadVc b\_S_ ݷ41D1ݷ 1UQ^^lV27 3 _b_R_Z a_\Y aVTYbca
NMa 1Y\Y Ma5 Vb\Y Sl`_\^pVcbp iVbc^QUgQcYaQXapU^Qp _`VaQgYp2 Slbcd`QVc `aY Sl6
`_\^V^YY _`VaQgYZ gV\_hYb\V^^_T_ d]^_WV^Yp 1U\p faQ^V^Yp hQbcY aVXd\mcQcQ5 ^V `_6
]VbcYSiVZbp S Q[[d]d\pc_a2 Y gV\_hYb\V^^_T_ UV\V^Yp 1U\p faQ^V^Yp bcQaiVZ hQbcY
UV\Y]_T_5 Q `_b\V Sl`_\^V^Yp _`VaQgYY ‑ U\p faQ^V^Yp _bcQc[Q _c UV\V^Yp27

9]V^Q aVTYbca_S \R Y MR _X^QhQoc b__cSVcbcSV^^_ C?EB35ݷ 9>45Hݷ Y <?45CD9>1D9ݷ
9>45Hݷ 1Y^UV[b Ybc_h^Y[Q Y Y^UV[b ^QX^QhV^Yp27 AVTYbcal N\R Y NMR Yb`_\mXdocbp S
[_]Q^UQf5 aQR_cQojYf b ]QbbYSQ]Y UQ^^lf5 `aYhݷ] N\R faQ^Yc QUaVb cV[djVZ `_XY6
gYY S ]QbbYSV6Ybc_h^Y[V 1^Q`aY]Va5 S _R\QbcY `Q]pcY5 [_c_ado ^dW^_ [dUQ6c_ b[_`Y6
a_SQcm25 Q NMR faQ^Yc QUaVb cV[djVZ `_XYgYY S ]QbbYSV6gV\Y 1S _R\QbcY `Q]pcY5 [dUQ
`a_YXS_UYcbp [_`Ya_SQ^YV Y\Y XQ`YblSQocbp UQ^^lV27

9]p aVTYbcaQ KY _RaQX_SQ^_ _c b\_S 21C5ݷ @?9>D5Bݷ 1d[QXQcV\m RQXl27 ;Q[ `aQSY\_5
aVTYbca NKY Yb`_\mXdVcbp U\p faQ^V^Yp RQX_S_T_ QUaVbQ bcV[_S_T_ eaVZ]Q S `_U`a_6
TaQ]]Qf5 Y]VojYf `QaQ]Vcal Y \_[Q\m^lV `VaV]V^^lV7

>Q[_^Vg5 Y]p aVTYbcaQ \Y _R_X^QhQVc ;CD13ݷ @?9>D5Bݷ 1d[QXQcV\m bcV[Q27 >Vb]_cap
^Q `aY^QU\VW^_bcm aVTYbcaQ N\Y [ Tad``V aVTYbca_S _RjVT_ ^QX^QhV^Yp5 S aVQ\m^_bcY
_^ SbVTUQ Yb`_\mXdVcbp Y]V^^_ S [QhVbcSV d[QXQcV\p bcV[Q5 c_ Vbcm faQ^Yc QUaVb cV[djVZ
`_XYgYY SVaiY^l Q``QaQc^_T_ bcV[Q7 @_b[_\m[d _R_ZcYbm RVX bcV[Q cpWV\_5 Q UadTYV
aVTYbcal U\p nc_Z gV\Y ^V `_Uf_Upc5 ]_W^_ bhYcQcm5 hc_ N\Y ^Y[_TUQ ^V Slbcd`QVc
^Y S [Q[_Z Y^_Z a_\Y7 ; Tad``V aVTYbca_S _RjVT_ ^QX^QhV^Yp VT_ _c^_bpc \Yim ^Q
c_] _b^_SQ^YY5 hc_ VT_ ]_W^_ Yb`_\mX_SQcm S QaYe]VcYhVb[Yf _`VaQgYpf ^QaQS^V b
UadTY]Y aVTYbcaQ]Y nc_Z Tad``l7

; aVTYbcaQ] b`VgYQ\m^_T_ ^QX^QhV^Yp ]l _c^Vbݷ] bhݷchY[ [_]Q^U 5 _^
WV d[QXQcV\m cV[djVZ Y^bcad[gYY NRY Y aVTYbca e\QT_S OUJP\7

AVTYbca NRY5 Y]p [_c_a_T_ _RaQX_SQ^_ _c b\_S 5HD5>454 9>CDBE3D9?> @?9>D5B5
faQ^Yc S bVRV QUaVb c_T_ ]VbcQ S _`VaQcYS^_Z `Q]pcY5 _c[dUQ `a_gVbb_ad
b\VUdVc YXS\Vhm b\VUdojdo ]QiY^^do Y^bcad[gYo5 `aVU^QX^QhV^^do [ Sl6
`_\^V^Yo7 @_b\V YXS\VhV^Yp Y^bcad[gYY YX `Q]pcY X^QhV^YV S aVTYbcaV NRY
QSc_]QcYhVb[Y dSV\YhYSQVcbp ^Q U\Y^d `a_hYcQ^^_Z Y^bcad[gYY 1_c]VcY]5
hc_ Y^bcad[gYp ]_WVc XQ^Y]Qcm S `Q]pcY _c _U^_Z U_ _UY^^QUgQcY YUdjYf
`_UapU phVV[25 cQ[ hc_ aVTYbca b^_SQ b_UVaWYc QUaVb [_]Q^Ul5 [_c_ado ^dW6
^_ Sl`_\^Ycm b\VUdojVZ7

AVTYbca e\QT_S OUJP\ ‑ VUY^bcSV^^lZ YX aQbb]QcaYSQV]lf ^Q]Y aVTY6
bca_S5 [_c_alZ _hV^m aVU[_ Yb`_\mXdVcbp [Q[ VUY^_V gV\_V Y S_SbV ^Y[_TUQ
^V aQbb]QcaYSQVcbp [Q[ hYb\_7 3]Vbc_ nc_T_ [QWUlZ US_Yh^lZ aQXapU 1RYc2
nc_T_ aVTYbcaQ `aVUbcQS\pVc b_R_Z e\QT 5 Y]VojYZ b_RbcSV^^_V Y]p7 >V[_6
c_alV YX ncYf e\QT_S `a_gVbb_a bQ] dbcQ^QS\YSQVc S ^_\m Y\Y VUY^Ygd S
XQSYbY]_bcY _c aVXd\mcQcQ _hVaVU^_Z Sl`_\^V^^_Z [_]Q^UlD UadTYV e\QTY
dbcQ^QS\YSQocbp S pS^_] SYUV b__cSVcbcSdojY]Y Y^bcad[gYp]Y Y S UQ\m6
^VZiV] S\Ypoc ^Q f_U Sl`_\^V^Yp ^V[_c_alf [_]Q^U7 3 hQbc^_bcY5 e\QTY
Yb`_\mXdocbp U\p Sl`_\^V^Yp db\_S^lf `VaVf_U_S C ^V[Qp [_]Q^UQ Sl`_\6
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^pVc QaYe]VcYhVb[do Y\Y UadTdo _`VaQgYo5 Q b\VUdojQp [_]Q^UQ `VaVUQݷc
d`aQS\V^YV S UadT_V ]Vbc_ `a_TaQ]]l5 ^_ c_\m[_ Vb\Y aVXd\mcQc `aVUlUdjVZ
_`VaQgYY dU_S\VcS_apVc cV] Y\Y Y^l] db\_SYp]D ncY db\_SYp `a_SVapocbp
`_ dbcQ^_S\V^^l] e\QTQ]7 @VaVhYb\Y] ^V[_c_alV e\QTYC
∙ cO ‑ e\QT ^d\VS_T_ aVXd\mcQcQ 1J5B? fl172D nc_c e\QT dbcQ^QS\YSQVcbp S

f_UV Sl`_\^V^Yp QaYe]VcYhVb[Yf _`VaQgYZ Y _`VaQgYZ baQS^V^YpC Vb\Y
S aVXd\mcQcV _`VaQgYY `_\dhY\bp ^_\m5 cO dbcQ^QS\YSQVcbp S VUY^YgdD
∙ LO ‑ e\QT `VaV^_bQ 131BBI fl172D `_b\V Sl`_\^V^Yp QaYe]VcYhVb[_Z _`V6

aQgYY ^QU RVXX^Q[_Sl]Y hYb\Q]Y nc_c e\QT SlbcQS\pVcbp S VUY^Ygd5
Vb\Y `_caVR_SQ\bp `VaV^_b YX bcQaiVT_ aQXapUQ5 c_ Vbcm aVXd\mcQc ^V
`_]VbcY\bp S aVTYbca5 \YR_ `_caVR_SQ\bp XQݷ] YX ^VbdjVbcSdojVT_ aQX6
apUQ `aY SlhYcQ^YY5 c_ Vbcm SlhYcQV]_V _[QXQ\_bm R_\miV5 hV] d]V^m6
iQV]_V 1b]7 2D;7=7:ݷ S `a_cYS^_] b\dhQV e\QT SlbcQS\pVcbp S ^_\mD
∙ \O ‑ e\QT X^Q[Q 1C97> fl172D dbcQ^QS\YSQVcbp aQS^l] bcQaiV]d RYcd

aVXd\mcQcQ5 [_c_alZ U\p X^Q[_Slf hYbV\ b__cSVcbcSdVc X^Q[d hYb\Q
1b]7 bca7 :B<2D
∙ XO ‑ e\QT `VaV`_\^V^Yp 1?F5Bfl?G fl172D SlbcQS\pVcbp S VUY^Ygd5

Vb\Y `aY aQR_cV b_ X^Q[_Sl]Y hYb\Q]Y `a_YX_i\_ `VaV`_\^V^YV
1b]7 bca7 :B<2D
∙ MO ‑ e\QT ^Q`aQS\V^Yp 149B53D9?> fl172D nc_c e\QT ]_W^_ dbcQ^_SYcm

[_]Q^U_Z CD4 Y _R^d\Ycm [_]Q^U_Z 3<4D S XQSYbY]_bcY _c VT_ X^QhV6
^Yp bca_[_SlV _`VaQgYY5 [_c_alV ]l RdUV] aQbb]QcaYSQcm ^Vb[_\m[_
`_XWV5 Sl`_\^pocbp S `ap]_] Y\Y S _RaQc^_] ^Q`aQS\V^YYD
∙ YO Y JO ‑ e\QT hݷc^_bcY 1@1B9DI fl172 Y e\QT `_\d`VaV^_bQ 11EH9<91BI

31BBI fl172D ^Q] ncY e\QTY ^V `_caVRdocbpD
∙ RO Y ]O ‑ e\QTY aQXaViV^Yp `aValSQ^YZ 19>D5BBE@D fl172 Y \_Sdi[Y

1DB1@ fl172D ncY e\QTY ^Q] ^VU_bcd`^l5 Yf ]_W^_ YX]V^pcm c_\m[_ S
`aYSY\VTYa_SQ^^_] aVWY]V aQR_cl `a_gVbb_aQ7

>Q bQ]_] UV\V cQ[_Z ^QR_a e\QT_S bdjVbcS_SQ\ U_ `a_gVbb_aQ 9<A?D `aY `VaVf_UV [
`a_gVbb_ad 9<A? aVTYbca e\QT_S5 [Q[ Y SbV _bcQ\m^lV aVTYbcal5 dSV\YhY\bp S aQX]VaQf
Y `_]V^p\ ^QXSQ^YV ^Q NOUJP\5 ^_ SbV ^_SlV e\QTY S _TaQ^YhV^^_] aVWY]V ^VU_bcd`^l5
cQ[ hc_ aQbb]QcaYSQcm Yf ]l ^V RdUV]7

<7;7;7 @Q]pcm `_\mX_SQcV\mb[_Z XQUQhY7 BVT]V^cl

Pb^_5 hc_ aVTYbca_S gV^caQ\m^_T_ `a_gVbb_aQ XQSVU_]_ ^V fSQcYc U\p faQ6
^V^Yp SbVZ Y^e_a]QgYY5 ^dW^_Z S \oR_Z R_\VV6]V^VV b\_W^_Z `a_TaQ]]V7
@_nc_]d aVTYbcal Yb`_\mXdocbp \Yim U\p [aQc[_ba_h^_T_ faQ^V^Yp `a_]V6
Wdc_h^lf aVXd\mcQc_S5 [_c_alV S_c6S_c `_^QU_Rpcbp b^_SQ7 ;a_]V aVTYbca_S5
`a_TaQ]]Q ]_WVc S_b`_\mX_SQcmbp U\p faQ^V^Yp Y^e_a]QgYY _`VaQcYS^_Z
`Q]pcmo7

;Q[ ]l _RbdWUQ\Y S 7:7:5>ݷ QafYcV[cdaQ e_^ >VZ]Q^Q `aVU`_\QTQVc5 hc_
Y bQ]Q `a_TaQ]]Q 1c_ Vbcm b_bcQS\pojYV Vݷ ]QiY^^lV [_]Q^Ul25 Y SbV UQ^6
^lV5 b [_c_al]Y _^Q aQR_cQVc5 aQb`_\QTQocbp S phVZ[Qf `Q]pcY5 _UY^Q[_Slf
`_ bS_V]d dbca_ZbcSd Y Y]VojYf QUaVbQ YX VUY^_T_ QUaVb^_T_ `a_bcaQ^bcSQ7



>:; 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

3 ^QiV] b\dhQV [QWUQp phVZ[Q `Q]pcY b`_b_R^Q faQ^Ycm S_bV]m RYc 1_UY^
RQZc2 Y Y]VVc bS_Z d^Y[Q\m^lZ QUaVb ‑ hYb\_ YX <; RYc 1aVhm YUݷc5 VbcVbcSV^6
^_5 _ SYacdQ\m^lf QUaVbQf5 [_c_alV ]l _RbdWUQ\Y S 27;7:7>ݷ

>Vb]_cap ^Q c_5 hc_ eYXYhVb[Y SbV phVZ[Y `Q]pcY QRb_\oc^_ _UY^Q[_6
Sl5 _`VaQgY_^^Qp bYbcV]Q ]_WVc dbcQ^_SYcm U\p `_\mX_SQcV\mb[_Z XQUQhY
aQX^lV S_X]_W^_bcY `_ U_bcd`d [ aQX\Yh^l] _R\Qbcp] `Q]pcY7 Nc_ U_bcY6
TQVcbp baVUbcSQ]Y Q``QaQc^_Z XQjYcl `Q]pcY5 [_c_alV ]l dWV d`_]Y^Q\Y7
3 hQbc^_bcY5 ^V[_c_alV _R\QbcY `Q]pcY ]_Tdc Rlcm U_bcd`^l XQUQhV c_\m[_
U\p hcV^Yp5 ^_ ^V U\p YX]V^V^YpD [a_]V c_T_5 ^V Sbp[do _R\Qbcm `Q]pcY aQX6
aViQVcbp aQbb]QcaYSQcm [Q[ ]QiY^^lZ [_U5 c_ Vbcm XQ^_bYcm QUaVbQ phVV[
YX nc_Z _R\QbcY S aVTYbca bhݷchY[Q [_]Q^U7 6b\Y XQUQhV `_XS_\V^_ aQbb]Qc6
aYSQcm b_UVaWY]_V _R\QbcY `Q]pcY [Q[ eaQT]V^c Yb`_\^pV]_Z ]QiY^^_Z
`a_TaQ]]l5 T_S_apc5 hc_ _R\Qbcm `Q]pcY U_bcd`^Q ^Q Yb`_\^V^YVD _R\Qbcm
`Q]pcY5 b_UVaWY]_V [_c_a_Z XQUQhQ ]_WVc ]_UYeYgYa_SQcm5 ^QXlSQoc U_6
bcd`^_Z ^Q XQ`Ybm7 HQbc_ ]_W^_ SbcaVcYcm cQ[WV cVa]Y^ U_bcd` ^Q hcV^YV5
^_ S `aY]V^V^YY [ _`VaQcYS^_Z `Q]pcY _cbdcbcSYV nc_T_ SYUQ U_bcd`Q _Rlh^_
_X^QhQVc _cbdcbcSYV [Q[_T_6\YR_ U_bcd`Q S__RjV7

?Rlh^_ b_SaV]V^^lV _`VaQgY_^^lV bYbcV]l SlbcaQYSQoc SYacdQ\m^_V
QUaVb^_V `a_bcaQ^bcS_ `_\mX_SQcV\mb[_Z XQUQhY5 aQXUV\YS VT_ ^Q ^Vb[_\m6
[_ bVT]V^c_S 5 baVUY [_c_alf SlUV\pocbp caY _b^_S^lfC bVT]V^c [_UQ 5
bVT]V^c UQ^^lf Y bVT]V^c bcV[Q 7 @aY XQ`db[V `a_TaQ]]l `VaSlV USQ
bVT]V^cQ e_a]Yadocbp S `Q]pcY ^Q _b^_SV Y^e_a]QgYY5 XQ`YbQ^^_Z S Yb`_\6
^pV]_] eQZ\V5 Q caVcYZ ‑ bcV[ ‑ ]_T Rl b_XUQSQcmbp `dbcl]5 ^_ S bYbcV]Qf
bV]VZbcSQ ^>9H nc_c bVT]V^c `aY XQ`db[V b_UVaWYc Y^e_a]QgYo _ `QaQ]Vc6
aQf [_]Q^U^_Z bca_[Y Y _ `VaV]V^^lf _[adWV^Yp 1b]7 5?7;7:ݷݷ :7;7:?5 ;7?7:;27
;Q[ ]l dWV _c]VhQ\Y S 5=7:7>ݷ Y^e_a]QgYp S Yb`_\^pV]_] eQZ\V _a6
TQ^YX_SQ^Q S SYUV bV[gYZ 5 `aYhݷ] b_UVaWY]_V _U^_T_ bVT]V^cQ ]_WVc
Rlcm be_a]Ya_SQ^_ YX _U^_Z Y\Y ^Vb[_\m[Yf bV[gYZD [a_]V c_T_5 ^V[_c_alV
bV[gYY Sl`_\^poc Sb`_]_TQcV\m^do a_\m Y S `Q]pcm `aY XQ`db[V ^V XQTad6
WQocbp7

3 bVT]V^cV [_UQ aQb`_\QTQVcbp ]QiY^^lZ [_U5 YX [_c_a_T_5 b_RbcSV^^_
T_S_ap5 Y b_bc_Yc Yb`_\^pV]Qp `a_TaQ]]Q7 6bcVbcSV^^_5 _R\Qbcm `Q]pcY5 Sl6
UV\V^^Qp `_U bVT]V^c [_UQ5 U_bcd`^Q XQUQhV ^Q Yb`_\^V^YV7 @aY nc_] _`VaQ6
gY_^^Qp bYbcV]Q ^V `_XS_\pVc `_\mX_SQcV\mb[Y] XQUQhQ] ]_UYeY6
gYa_SQcm b_UVaWY]_V bVT]V^cQ [_UQD `_`lc[Q XQUQhY XQ`YbQcm hc_6c_ S
bS_Z bVT]V^c [_UQ aQbb]QcaYSQVcbp [Q[ ^QadiV^YV XQjYcl `Q]pcY7 BUV\Q^_
nc_ `_ U_bcQc_h^_ `a_bc_Z `aYhY^VC Vb\Y S bYbcV]V _U^_SaV]V^^_ XQ`djV^_
S SYUV XQUQh ^Vb[_\m[_ n[XV]`\pa_S _U^_Z Y c_Z WV `a_TaQ]]l5 _`VaQgY6
_^^Qp bYbcV]Q _Rlh^_ faQ^Yc S eYXYhVb[_Z `Q]pcY c_\m[_ _UY^ n[XV]`\pa
]QiY^^_T_ [_UQ cQ[_Z `a_TaQ]]l7 Nc_ SVa^_ UQWV S b\dhQV5 Vb\Y XQ`djV^6
^lV XQUQhY `aY^QU\VWQc aQX^l] `_\mX_SQcV\p] Y Y]Voc aQX^lV `_\^_]_6
hYp S bYbcV]V7 6b\Y _U^Q YX cQ[Yf XQUQh ]_UYeYgYadVc ݷbS_Zݷ bVT]V^c [_UQ5
_hVSYU^_5 hc_ nc_ `_]ViQVc aQR_cQcm _bcQ\m^l] ‑ SVUm Yf ]QiY^^lZ [_U
aQb`_\_WV^ 1eYXYhVb[Y2 S c_Z WV bQ]_Z _R\QbcY `Q]pcY7 ?U^Q[_ ^Q hcV^YV



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? >:<

bVT]V^c [_UQ U_bcd`V^5 cQ[ hc_ VT_ ]_W^_ Yb`_\mX_SQcm ^V c_\m[_ U\p [_UQ
[Q[ cQ[_S_T_5 ^_ Y U\p faQ^V^Yp [_^bcQ^c^lf UQ^^lf ‑ cQ[_Z Y^e_a]QgYY5
[_c_aQp ^V YX]V^pVcbp S_ SaV]p Sl`_\^V^Yp `a_TaQ]]l7

BVT]V^c [_UQ S `Q]pcY e_a]YadVcbp YX XQ`YbQ^^_Z S Yb`_\^pV]lZ eQZ\
bV[gYY [_UQ 5 [_c_aQp S `a_TaQ]]Qf _R_X^QhQVcbp Dݷ7D5HDݷ c_h[Q `VaVU ^Q6
XSQ^YV] bV[gYY _RpXQcV\m^Q Y pS\pVcbp hQbcmo ^QXSQ^Yp7

3c_a_Z YX caݷf _b^_S^lf bVT]V^c_S ^QXlSQVcbp bVT]V^c_] UQ^^lf D
XUVbm faQ^pcbp T\_RQ\m^lV Y UY^Q]YhVb[YV `VaV]V^^lV7 Nc_c bVT]V^c U_bcd6
`V^ XQUQhV [Q[ ^Q hcV^YV5 cQ[ Y ^Q XQ`Ybm5 ^_ _`VaQgY_^^Qp bYbcV]Q _Rlh^_
XQ`aVjQVc `VaVUQhd d`aQS\V^Yp S^dcam bVT]V^cQ UQ^^lf5 hc_Rl ^Vb[_\m[_
XQcadU^Ycm ݷ[_\SXݷ [_]`mocVa^lf `a_TaQ]]7 @VaS_^QhQ\m^_V b_UVaWY]_V
bVT]V^cQ UQ^^lf _`aVUV\pVcbp USd]p bV[gYp]Y Yb`_\^pV]_T_ eQZ\Q7 @VaSQp
YX ^Yf ^QXlSQVcbp b_RbcSV^^_ bV[gYVZ UQ^^lf 5 S `a_TaQ]]Qf _R_X^QhQ6
Vcbp ݷ>:741D1ݷ Y b_UVaWYc Y^YgYQ\YXYa_SQ^^lV UQ^^lV5 c_ Vbcm cQ[YV T\_6
RQ\m^lV `VaV]V^^lV5 U\p [_c_alf S `a_TaQ]]V XQUQ^_ ^QhQ\m^_V X^QhV^YV7
3c_aQp bV[gYp ^QXlSQVcbp bV[gYVZ ^VY^YgYQ\YXYa_SQ^^lf UQ^^lf Y\Y
bV[gYVZ K\\:= Y _R_X^QhQVcbp Dݷ72CCݷ [Q[ pb^_ YX ^QXSQ^Yp5 ncQ bV[gYp
`aVU^QX^QhV^Q U\p `VaV]V^^lf5 U\p [_c_alf ^QhQ\m^_V X^QhV^YV ^V XQUQ^_7
BV[gYp K\\ _c\YhQVcbp _c bV[gYY UQ^^lf _U^_Z SQW^_Z _b_RV^^_bcmoC `_6
b[_\m[d b_UVaWY]_V bV[gYY UQ^^lf ^Q ]_]V^c bcQacQ `a_TaQ]]l U_\W^_
Rlcm cQ[Y]5 [Q[ nc_ XQUQ^_ `a_TaQ]]_Z5 S Yb`_\^pV]_] eQZ\V `aYf_UYc6
bp faQ^Ycm Vݷ _RaQX 1SVbm gV\Y[_]25 c_TUQ [Q[ U\p bV[gYY K\\ U_bcQc_h^_
faQ^Ycm c_\m[_ Vݷ aQX]Va7 DWV S_ SaV]p aQR_cl XQUQhQ ]_WVc _RaQcYcmbp [
_`VaQgY_^^_Z bYbcV]V b `a_bmR_Z dSV\YhYcm bVT]V^c UQ^^lfD S aVXd\mcQcV _R6
aQXdVcbp ^_SQp _R\Qbcm `Q]pcY5 [_c_ado ]_W^_ Yb`_\mX_SQcm U\p faQ^V^Yp
UY^Q]YhVb[Yf `VaV]V^^lf 1b]7 27>7:97;ݷ 3`a_hV]5 b`_b_R _cSVUV^Yp `Q]pcY
U\p [dhY 1^Q`_]^Y]5 Y]V^^_ cQ[ ^QXlSQVcbp _R\Qbcm `Q]pcY5 S [_c_a_Z aQX6
]VjQocbp UY^Q]YhVb[V `VaV]V^^lV2 XQSYbYc _c _`VaQgY_^^_Z bYbcV]l Y _c
Yb`_\mXdV]_T_ [_]`Y\pc_aQD hQbc_ `_U [dhd b_XUQݷcbp _cUV\m^lZ bVT]V^c7

=l ^V RdUV] aQbb]QcaYSQcm aQR_cd b UY^Q]YhVb[_Z `Q]pcmo ^Q pXl[V QbbV]R\VaQ5
^_ U\p \oR_X^QcV\m^lf hYcQcV\VZ b__RjY]5 hc_ S ?B U9>EH SlUV\V^YV U_`_\^YcV\m^_Z
`Q]pcY `a_YXS_UYcbp bYbcV]^l] SlX_S_] 2B;5 _ [_c_a_] ]_W^_ dX^Qcm YX cVf^YhVb[_Z
U_[d]V^cQgYY `_ pUadD nc_c SlX_S `_XS_\pVc YX]V^Ycm 1_Rlh^_ ‑ dSV\YhYcm2 bVT]V^c
UQ^^lf7 3lUV\V^YV U_`_\^YcV\m^_Z `Q]pcY S ?B OB55K\M `a_YXS_UYcbp baVUbcSQ]Y
bYbcV]^_T_ SlX_SQ ==1@5 [_c_alZ5 [ b_WQ\V^Yo5 ^Q]^_T_ b\_W^VV5 _b_RV^^_ U\p Yb6
`_\mX_SQ^Yp S `a_TaQ]]Qf ^Q pXl[V QbbV]R\VaQD ]l SVa^ݷ]bp [ nc_]d SlX_Sd S_ Sc_6
a_] c_]V `_b\V YXdhV^Yp pXl[Q BY7 AVXd\mcQc_] aQR_cl ==1@ bcQ^_SYcbp _cUV\m^lZ
bVT]V^c7

CaVcYZ _b^_S^_Z bVT]V^c ‑ nc_ cQ[ ^QXlSQV]lZ bVT]V^c bcV[Q D _^
^dWV^ U\p faQ^V^Yp \_[Q\m^lf `VaV]V^^lf S `_U`a_TaQ]]Qf Y QUaVb_S S_X6
SaQcQ YX `_U`a_TaQ]]7 @_Ua_R^lZ aQbb[QX _ bcV[V d ^Qb Vjݷ S`VaVUY5 `_[Q

:<M1D1 1Q^T\72 ‑ UQ^^lVD hYcQVcbp 7ݷUnZcQݷ
:=9X^QhQ\m^_ QRRaVSYQcdaQ K\\ _R_X^QhQ\Q K<?3; \D1BD54 2I \I=2?<5 hc_ Rl\_ _Rd6

b\_S\V^_ _b_RV^^_bcp]Y _U^_T_ bcQa_T_ QbbV]R\VaQ7 BVZhQb `a_TaQ]]Ybcl `aVU`_hYcQoc
aQbiYea_SlSQcm K\\ [Q[ K<1>; \D1D93 \D?B1757



>:= 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

]l c_\m[_ _c]VcY]5 hc_ nc_c bVT]V^c cQ[WV U_bcd`V^ ^Q XQ`YbmD U_bcd`^_bcm
VT_ ^Q Yb`_\^V^YV XQSYbYc _c [_^[aVc^_Z _`VaQgY_^^_Z bYbcV]l Y UQWV _c
[_^[aVc^_Z SVabYY pUaQC ^Q`aY]Va5 S R_\miY^bcSV SVabYZ U9>EH S bV[gYo
bcV[Q ]_W^_ `VaVUQSQcm d`aQS\V^YV5 ^_ b`VgYQ\m^lZ <:ݷQch`ݷ [ Ybf_U^l]
cV[bcQ] pUaQ ncd S_X]_W^_bcm dbcaQ^pVc7 NcQ bV[gYp cQ[WV ]_WVc dSV\Y6
hYSQcmbp S aQX]VaQf `_ ]VaV ^V_Rf_UY]_bcY5 `aYhݷ] nc_ `a_Ybf_UYc QSc_6
]QcYhVb[Y 1S _c\YhYV _c dSV\YhV^Yp bVT]V^cQ UQ^^lf5 [_c_a_V ^V_Rf_UY]_
XQcaVR_SQcm _c _`VaQgY_^^_Z bYbcV]l pS^_27 BVT]V^c bcV[Q `aYbdcbcSdVc S
`_\mX_SQcV\mb[_Z XQUQhV SbVTUQD VT_ Ybf_U^_V b_UVaWY]_V XQSYbYc c_\m[_ _c
`QaQ]Vca_S XQ`db[Q `a_TaQ]]l7 >Y[Q[_Z Y^e_a]QgYY _R nc_] bVT]V^cV Yb6
`_\^pV]lZ eQZ\ ^V b_UVaWYc5 cQ[ hc_ ^Y[Q[YV bV[gYY [ ^V]d _c^_iV^Yp ^V
Y]Voc7

<7;7<7 5YaV[cYSl U\p _cSVUV^Yp `Q]pcY

B_UVaWY]_V nc_T_ `QaQTaQeQ ^V Y]VVc `ap]_T_ _c^_iV^Yp [ QafYcV[cdaV `a_gVbb_6
aQ 9<A?D XUVbm ]l aQbb]_caY] UYaV[cYSl5 b`VgYeYh^lV U\p [_^[aVc^_T_ QbbV]R\VaQ7
=l Sl^dWUV^l aQbb[QXQcm _ ^Yf `ap]_ bVZhQb5 `_b[_\m[d S UQ\m^VZiV] YX\_WV^YY
RVX ^Yf ^Y[Q[ ^V _R_ZcYbm7

>Q`YbQ^^lV ^Q]Y db\_S^lV _R_X^QhV^Yp ]QiY^^lf [_]Q^U QbbV]R\Va
caQ^b\YadVc S ^V[YZ _RaQX _R\QbcY `Q]pcY ‑ ]QbbYS hYbV\ 1UQ^^lf25 [_6
c_alV ^dW^_ RdUVc XQ`YbQcm S b]VW^lV phVZ[Y _`VaQcYS^_Z `Q]pcY7 8QcV]
`aY XQ`db[V `a_TaQ]]l S ncd _R\Qbcm `Q]pcY RdUVc `VaVUQ^_ d`aQS\V^YV 1c_
Vbcm QUaVb [Q[_Z6c_ YX ncYf phVV[ RdUVc XQ`YbQ^ S aVTYbca NRY2 Y gV^caQ\m6
^lZ `a_gVbb_a ^Qh^ݷc Sl`_\^V^YV ^QiVZ `a_TaQ]]l5 Yb`_\mXdp hYb\Q YX
b_XUQ^^_T_ QbbV]R\Va_] _RaQXQ S [QhVbcSV [_U_S [_]Q^U7

1^Q\_TYh^_ ]_W^_ Yb`_\mX_SQcm QbbV]R\Va U\p b_XUQ^Yp _RaQXQ _R\QbcY
`Q]pcY5 b_UVaWQjVZ UQ^^lV5 Q ^V [_]Q^Ul7 5\p nc_T_ ^dW^_ b__RjYcm Qb6
bV]R\Vad5 b[_\m[_ `Q]pcY ^Q] caVRdVcbp `_U cV Y\Y Y^lV ^dWUl5 Y `aY nc_]5
S_X]_W^_5 XQUQcm cV X^QhV^Yp5 [_c_alV S ncd `Q]pcm RdUdc `_]VjV^l `VaVU
bcQac_] `a_TaQ]]l7

@_\mXdpbm ^QiY]Y d[QXQ^Yp]Y5 QbbV]R\Va be_a]YadVc _cUV\m^_ _RaQX `Q6
]pcY5 b_UVaWQjVZ [_]Q^Ul 1_RaQX bV[gYY 7D5HD25 Y _cUV\m^_ _RaQX `Q]pcY5
b_UVaWQjVZ Y^YgYQ\YXYa_SQ^^lV UQ^^lV 1_RaQX bV[gYY 741D125 Q [a_]V c_T_5
b_bhYcQVc5 b[_\m[_ ^Q] ^dW^_ cQ[_Z `Q]pcY5 _ ^QhQ\m^_] X^QhV^YY [_c_a_Z
]l ^V RVb`_[_Y]bp5 cQ[ hc_ U\p ^Vݷ ^V ^dW^_ e_a]Ya_SQcm _RaQX5 Q ^dW^_
\Yim d[QXQcm _RjYZ _Rkݷ] 1aQX]Va bV[gYY 72CC27 3bݷ nc_ QbbV]R\Va XQ`Y6
iVc S eQZ\ b _RkV[c^l] [_U_]5 Q [_]`_^_SjY[ YX cQ[Yf eQZ\_S 1S_X]_W^_5

:>1^T\YZb[Y] b\_S_] @1D38 `a_TaQ]]Ybcl _R_X^QhQoc eQZ\5 b_UVaWQjYZ e_a]Q\m^lZ
b`Yb_[ aQX\YhYZ ]VWUd USd]p SVabYp]Y Ybf_U^lf cV[bc_S `a_TaQ]]lD Y]Vp ^QhQ\m^do
SVabYo Ybf_U^lf cV[bc_S Y cQ[_Z eQZ\5 ]_W^_ b `_]_jmo b`VgYQ\m^_Z `a_TaQ]]l `_\d6
hYcm YX]V^ݷ^^do SVabYo5 hc_ `_XS_\pVc `VaVbl\Qcm UadT UadTd ^V Sbo `a_TaQ]]d gV\Y[_]5
Q c_\m[_ eQZ\5 b_UVaWQjYZ ^dW^lV YX]V^V^Yp7 B\_S_ @1D38 Rd[SQ\m^_ `VaVS_UYcbp [Q[
5ݷXQ`\Qc[Qݷ ^_ d `a_TaQ]]Ybc_S nc_c `VaVS_U ^V `aYWY\bp7 Dbc_pSiVT_bp adbb[_pXlh^_T_
cVa]Y^Q5 b__cSVcbcSdojVT_ Q^T\YZb[_]d @1D385 cQ[ Y ^V `_pSY\_bm5 S R_\miY^bcSV b\dhQVS
Yb`_\mXdVcbp `ap]Qp caQ^b\YcVaQgYp b Q^T\YZb[_T_ ‑ 7ݷQch`ݷ
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^Vb[_\m[Yf2 be_a]YadVc Yb`_\^pV]lZ eQZ\5 b_UVaWQjYZ5 [a_]V b_RbcSV^^_
]QiY^^_T_ [_UQ5 S_6`VaSlf5 cV UQ^^lV5 [_c_alV ^dW^_ XQ`YbQcm S `Q]pcm
`VaVU bcQac_] `a_TaQ]]l5 Y5 S_6Sc_alf5 d[QXQ^Yp ^Q c_5 b[_\m[_ `a_TaQ]]V
`_^QU_RYcbp Vjݷ `Q]pcY5 [a_]V c_Z5 hc_ ^dW^Q `_U aQX]VjV^YV ]QiY^^_T_
[_UQ Y Ybf_U^lf UQ^^lf7 Hc_Rl b__RjYcm QbbV]R\Vad5 S [Q[_Z bV[gYY U_\WV^
Rlcm aQX]Vjݷ^ c_c Y\Y Y^_Z eaQT]V^c e_a]YadV]_T_ _RaQXQ `Q]pcY5 ]l S
`a_TaQ]]V ^Q pXl[V QbbV]R\VaQ U_\W^l Yb`_\mX_SQcm UYaV[cYSd C53D9?>D
^Q`aY]Va5 bca_h[Q

C53D9?> 7D5HD

_X^QhQVc5 hc_ aVXd\mcQc _RaQR_c[Y `_b\VUdojYf bca_[ U_\WV^ aQX]VjQcmbp
S bV[gYY [_UQ5 Q bca_h[Q

C53D9?> 72CC

XQbcQS\pVc QbbV]R\Va `VaVZcY [ e_a]Ya_SQ^Yo bV[gYY ^VY^YgYQ\YXYa_SQ^6
^lf UQ^^lf7 5YaV[cYSl `VaV[\ohV^Yp bV[gYZ ]_Tdc SbcaVhQcmbp S `a_TaQ]6
]V b[_\m[_ dT_U^_ aQX ‑ ]l ]_WV] be_a]Ya_SQcm hQbcm _U^_Z bV[gYY5 XQcV]
hQbcm UadT_Z5 `_c_] SVa^dcmbp [ e_a]Ya_SQ^Yo `VaS_Z7

B__RjYcm QbbV]R\Vad _ ^QiYf `_caVR^_bcpf S _`VaQcYS^_Z `Q]pcY ]_W6
^_ b `_]_jmo UYaV[cYS aVXVaSYa_SQ^Yp `Q]pcY 5 [_c_alV UV\pcbp ^Q
USQ SYUQC UYaV[cYSl aVXVaSYa_SQ^Yp ^VY^YgYQ\YXYa_SQ^^_Z `Q]pcY Y UY6
aV[cYSl XQUQ^Yp Ybf_U^lf UQ^^lf7 ?Rlh^_ `VaVU UYaV[cYSQ]Y _R_Yf SYU_S
bcQSYcbp ]Vc[Q5 hc_Rl ]_W^_ Rl\_ bbl\Qcmbp b Vݷ `_]_jmo ^Q QUaVb S `Q6
]pcY5 TUV QbbV]R\Va _cSݷ\ U\p ^Qb caVRdV]lV phVZ[Y7

5YaV[cYSl aVXVaSYa_SQ^Yp `Q]pcY 1_R_Yf SYU_S2 S QbbV]R\VaV WJ\V Yb6
`_\mXdoc S [QhVbcSV VUY^Yg YX]VaV^Yp _Rkݷ]Q `Q]pcY RQZcl5 b\_SQ5 Q cQ[6
WV US_Z^lV Y dhVcSVaݷ^^lV b\_SQ5 Y b nc_Z cVa]Y^_\_TYVZ Vbcm ^VR_\miQp
`a_R\V]Q7 =l dWV ^V_U^_[aQc^_ d`_]Y^Q\Y5 hc_ YXdhQV]lZ ^Q]Y `a_gVbb_a
9<A? ‑ <;6RYc^lZ5 c_ Vbcm VT_ ]QiY^^_V b\_S_ 1b]7 bca7 :7=7@2 b_bcQS\pVc <;
RYcQ7 9X >7:7>ݷ ]l X^QV]5 hc_ `aVUiVbcSdojYV `a_gVbb_al c_Z WV \Y^VZ[Y
1U_ A9;A? S[\ohYcV\m^_2 Rl\Y :?6aQXapU^l]Y5 c_ Vbcm Y]V\Y ]QiY^^_V b\_6
S_ aQX]Va_] :? RYc7 @a_TaQ]]Ybcl5 aQR_cQojYV b ncY]Y `a_gVbb_aQ]Y ^Q
da_S^V ]QiY^^lf [_]Q^U5 `aYSl[\Y ^QXlSQcm ݷ[_b\_Sݷ Y]V^^_ USQ RQZcQ
Y^e_a]QgYY5 Q hVclaV RQZcQ ^QXlSQ\Y [US_Z^lݷ b\_S_]7ݷ ;_TUQ b Slf_U_]
_hVaVU^_T_ `a_gVbb_aQ aQX]Va b\_SQ dUS_Y\bp5 `a_TaQ]]Ybcl ^V bcQ\Y ]V6
^pcm `aYSlh^do cVa]Y^_\_TYo5 UQ Y SapU \Y ]_T\Y Rl nc_ bUV\Qcm7 CQ[5
^Qi QbbV]R\Va WJ\V d]VVc `_a_WUQcm ]QiY^^lZ [_U U\p SbVf `a_gVbb_a_S
\Y^VZ[Y HA? ‑ ^V c_\m[_ U\p <;6RYc^lf5 ^_ Y U\p :?6RYc^lf5 Y U\p ?=6RYc^lfD
Rl\_ Rl bcaQ^^l] c_ Y UV\_ ]V^pcm X^QhV^YV cVa]Y^Q ݷ_b\_Sݷ S a_\Y VUY6
^Ygl YX]VaV^Yp [_\YhVbcSQ `Q]pcY5 SVUm e_a]Ya_SQ^YV _RaQXQ bV[gYZ5 ^V
b_UVaWQjYf ]QiY^^lf [_]Q^U 1bV[gYZ 741D1 Y 72CC2 S__RjV ^Y[Q[ ^V XQSp6
XQ^_ ^Q cY` Yb`_\mXdV]_T_ `a_gVbb_aQ7



>:? 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

3bݷ nc_ `_a_WUQVc _`aVUV\ݷ^^do `dcQ^YgdC ]l `_]^Y]5 hc_ ]QiY^^_V
b\_S_ d ^Qb <; RYcQ5 c_ Vbcm hVclaV RQZcQ5 ^_ `aY nc_] b\_S_] G?B4 S `a_TaQ]6
]Qf ^Q pXl[V QbbV]R\VaQ _R_X^QhQV] _R\Qbcm `Q]pcY S USQ RQZcQD hVclaݷf6
RQZc^Qp _R\Qbcm `Q]pcY ^QXlSQVcbp [US_Z^lݷ b\_S_]ݷ 14G?B45 4?E2<5 G?B425
cQ[WV YXaVU[Q `aY]V^pocbp ݷlV^^ݷdhVcSVaݷ b\_SQ 1AG?B45 AE14B? G?B427

5YaV[cYSl aVXVaSYa_SQ^Yp ^VY^YgYQ\YXYa_SQ^^_Z `Q]pcY
`aY[QXlSQoc QbbV]R\Vad SlUV\Ycm XQUQ^^_V [_\YhVbcS_ phVV[ `Q]pcY5 `aY6
hݷ] ^YhVT_5 [a_]V [_\YhVbcSQ5 ^V dc_h^pVcbp7 =l ^V caVRdV] _c QbbV]R\VaQ
XQ`_\^pcm _cSVUݷ^^do `Q]pcm [Q[Y]Y6\YR_ [_^[aVc^l]Y X^QhV^Yp]Y5 ^Q]
U_bcQc_h^_5 hc_Rl ncQ `Q]pcm S__RjV Rl\Q S ^Q\YhYY7 5\p aVXVaSYa_SQ^Yp
XQUQ^^_T_ [_\YhVbcSQ _U^_RQZc_Slf phVV[ Yb`_\mXdVcbp UYaV[cYSQ B5C25 U\p
aVXVaSYa_SQ^Yp `Q]pcY `_U _`aVUV\ݷ^^_V [_\YhVbcS_ 5ݷb\_Sݷ c_ Vbcm USdfRQZ6
c_Slf X^QhV^YZ 1^Q`aY]Va5 [_a_c[Yf gV\lf hYbV\2 ‑ UYaV[cYSQ B5CG5 U\p
US_Z^lfݷ b\_Sݷ 1hVclaݷfRQZc^lf X^QhV^YZ2 ‑ B5C4D `_b\V UYaV[cYSl d[QXl6
SQVcbp 1S [QhVbcSV `QaQ]VcaQ2 hYb\_5 _R_X^QhQojVV [_\YhVbcS_ X^QhV^YZ5 `_U
[_c_a_V ]l aVXVaSYadV] `Q]pcm7 ;Q[ dWV T_S_aY\_bm5 _Rlh^_ `VaVU UYaV[6
cYS_Z aVXVaSYa_SQ^Yp `Q]pcY bcQSYcbp ]Vc[Q7 >Q`aY]Va5 Vb\Y ]l ^Q`YiV]
b\VUdojYV bca_[YC

CDB9>7 B5C2 ;9
3?E>D B5CG ;>?
H B5C4 :

‑ c_ `_ QUaVbd5 bSpXQ^^_]d b ]Vc[_Z CDB9>75 RdUVc aQb`_\_WV^ ]QbbYS YX
;9 _U^_RQZc_Slf phVV[ 1cQ[_Z ]QbbYS ]_W^_5 ^Q`aY]Va5 Yb`_\mX_SQcm U\p
faQ^V^Yp bca_[Y bY]S_\_S2D `_ QUaVbd 3?E>D QbbV]R\Va _cSVUݷc ]QbbYS YX ;>?
USdRQZc^lf ݷb\_Sݷ 1c7 V7 >:; phVV[25 [_c_alV ]_W^_ Yb`_\mX_SQcm5 ^Q`aY]Va5
U\p [Q[Yf6^YRdUm bhݷchY[_SD ^Q[_^Vg5 `_ QUaVbd H RdUVc aQb`_\QTQcmbp _U^_
US_Z^_Vݷ b\_S_5ݷ c_ Vbcm hVclaV RQZcQ `Q]pcY5 S [_c_alf ]_W^_ faQ^Ycm
U_bcQc_h^_ R_\mi_V gV\_V hYb\_5 Q ]_W^_ ‑ Y QUaVb [Q[_Z6c_ UadT_Z _R\QbcY
`Q]pcY5 SVUm QUaVbQ d ^Qb5 [Q[ ]l `_]^Y]5 [Q[ aQX <;6RYc^lV7

5YaV[cYSl Sc_a_T_ cY`Q5 ^QXlSQV]lV UYaV[cYSQ]Y XQUQ^Yp Ybf_U6
^lf UQ^^lf 5 ^V `a_bc_ aVXVaSYadoc `Q]pcm5 Q d[QXlSQoc5 [Q[YV X^QhV^Yp
S nc_Z `Q]pcY U_\W^l ^Qf_UYcmbp [ ]_]V^cd XQ`db[Q `a_TaQ]]l7 B__cSVc6
bcSdojYV X^QhV^Yp d[QXlSQocbp `_b\V UYaV[cYSl hVaVX XQ`pcdoD `Q]pcY
_cS_UYcbp bc_\m[_5 b[_\m[_ d[QXQ^_ X^QhV^YZ7 5\p XQUQ^Yp _U^_RQZc_Slf
X^QhV^YZ Yb`_\mXdVcbp UYaV[cYSQ 425 U\p XQUQ^Yp ݷb\_Sݷ ‑ UYaV[cYSQ 4G Y
U\p XQUQ^Yp US_Z^lfݷ b\_Sݷ ‑ UYaV[cYSQ 447 >Q`aY]Va5 bca_[Q

692?> 4G :5 :5 ;5 <5 >5 A5 :<5 ;:

XQaVXVaSYadVc `Q]pcm `_U S_bV]m USdRQZc^lf ݷb\_Sݷ 1c_ Vbcm SbVT_ :? RQZc25
`aYhݷ] S `VaSlV USQ ݷb\_SQݷ RdUVc XQ^VbV^_ hYb\_ :5 S caVcmV b\_S_ ‑ hYb6
\_ ;5 S hVcSݷac_V ‑ hYb\_ < Y c7 U7 B QUaVb_] `VaS_T_ RQZcQ _cSVUݷ^^_Z Y
XQ`_\^V^^_Z cQ[Y] _RaQX_] `Q]pcY RdUVc Qbb_gYYa_SQ^Q ]Vc[Q 692?>7



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? >:@

HYb\Q ]_W^_ XQUQSQcm ^V c_\m[_ S UVbpcYh^_] SYUV5 ^_ Y S iVbc^QUgQcV6
aYh^_]5 S_bm]VaYh^_] Y US_Yh^_]7 IVbc^QUgQcVaYh^_V hYb\_ S QbbV]R\VaV
WJ\V ]_W^_ XQUQcm caV]p b`_b_RQ]YC `aYRQSYS S [_^gV hYb\Q Rd[Sd 8 1^Q6
`aY]Va5 ;16<825 \YR_ ^Q`YbQS `VaVU hYb\_] bY]S_\ 4 14;16<25 \YR_ `_bcQSYS
`VaVU hYb\_] bY]S_\l 9H5 [Q[ S pXl[V BY 19H;16<27 @aY Yb`_\mX_SQ^YY bY]6
S_\Q 4 ^QU_ b\VUYcm5 hc_Rl baQXd `_b\V 4 bc_p\Q gYeaQ5 Q ^V Rd[SQ5 cQ[ hc_
Vb\Y hYb\_ ^QhY^QVcbp b Rd[Sl5 ^V_Rf_UY]_ U_RQSYcm 9 1^Q`aY]Va5 ^Q`YbQcm
496B5 Q ^V 46B27 1^Q\_TYh^_ ^dW^_ b\VUYcm XQ `VaSl] bY]S_\_] Y `aY Yb`_\m6
X_SQ^YY Rd[Sl 8C ^Q`aY]Va5 1;:8 QbbV]R\Va S_b`aY]Vc [Q[ YUV^cYeY[Qc_a5
Q ^V [Q[ hYb\_5 cQ[ hc_ b\VUdVc ^Q`YbQcm 91;:8D Q S_c b hYb\_] ;618 cQ[_Z
`a_R\V]l YX^QhQ\m^_ ^V S_X^Y[QVc5 `_b[_\m[d `VaSlZ bY]S_\ S VT_ XQ`YbY ‑
gYeaQ7 3_bm]VaYh^_V hYb\_ _R_X^QhQVcbp U_RQS\V^YV] `_b\V hYb\Q Rd[Sl ?
Y\Y A 1^Q`aY]Va5 ?<=?5 @>=A27 >Q[_^Vg5 US_Yh^_V hYb\_ _R_X^QhQVcbp Rd[S_Z
2 1:99::9::227

?cUV\m^_T_ d`_]Y^Q^Yp XQb\dWYSQoc [_Ul bY]S_\_S Y cV[bc_SlV bca_6
[Y7 ;Q[ ]l dWV X^QV]5 U\p aQR_cl b cV[bc_Sl]Y UQ^^l]Y [QWU_]d bY]S_\d
`aY`YblSQVcbp [_U bY]S_\Q ‑ ^VR_\mi_V gV\_V `_\_WYcV\m^_V hYb\_7 =l
dWV X^Q[_]l b [_UYa_S_h^_Z cQR\YgVZ J\LRR 1b]7 27<7=7:ݷ Hc_Rl `a_TaQ]]Y6
bcd ^V ^dW^_ Rl\_ XQ`_]Y^Qcm [_Ul5 b__cSVcbcSdojYV `VhQc^l] bY]S_\Q]
1Rd[SQ]5 gYeaQ] Y c7 `725 QbbV]R\Va `_XS_\pVc S]Vbc_ [_UQ ^Q`YbQcm bQ] bY]6
S_\5 SXpS VT_ S Q`_bca_el Y\Y US_Z^lV [QSlh[Y7 CQ[5 UYaV[cYSQ

697@ 42 ’@’

aQX]VbcYc S `Q]pcY RQZc5 b_UVaWQjYZ hYb\_ >> ‑ [_U bY]S_\Q 5ݷa[Qݷ[bVݷ Q
QUaVb nc_Z phVZ[Y bSpWVc b ]Vc[_Z 697@7 =l ]_WV] ^Q`YbQcm Y baQXd gV\do
bca_[d5 ^Q`aY]Va5 S_c cQ[C

G5<=C7 42 ’`5<3?=5 D? LI25BC@1351’

3 nc_] b\dhQV `_ QUaVbd G5<=C7 RdUVc aQb`_\QTQcmbp bca_[Q YX ;; bY]S_6
\_S 1c_ Vbcm ]QbbYS _U^_RQZc_Slf phVV[5 b_UVaWQjYf [_Ul b__cSVcbcSdo6
jYf bY]S_\_S27 ;Q[ dWV Rl\_ b[QXQ^_5 WJ\V `_XS_\pVc Yb`_\mX_SQcm [Q[
_UY^_h^lV [QSlh[Y 1Q`_bca_el25 cQ[ Y US_Z^lV5 cQ[ hc_ b\VUdojQp bca_[Q
`_\^_bcmo Q^Q\_TYh^Q `aVUlUdjVZC

G5<=C7 42 2`5<3?=5 D? LI25BC@13512

3^dcaY US_Z^lf [QSlhV[ Q`_bca_el aQbb]QcaYSQocbp [Q[ _Rlh^lZ bY]S_\D
c_ WV bQ]_V ]_W^_ b[QXQcm Y _ bY]S_\V US_Z^lf [QSlhV[ S^dcaY Q`_bca_6
e_S7 >Q`aY]Va5 eaQXd ?\ݷ R C1IC 2M?>’D ݷ9312<1@ ]_W^_ XQUQcm b\VUdo6
jY] _RaQX_]C

@1>93 42 ’\? R C1IC 2M?>’5 2’25 ’D @1>932’



>:A 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

8UVbm ]l b^QhQ\Q S_b`_\mX_SQ\Ybm Q`_bca_e_]5 hc_Rl _R_X^QhYcm ^QhQ\_
bca_[_S_T_ \YcVaQ\Q5 cQ[ hc_ bY]S_\ US_Z^lf [QSlhV[5 _R_X^QhQojYZ ^QhQ6
\_ `ap]_Z aVhY5 S_iV\ S ^Qid bca_[d [Q[ `a_bc_Z bY]S_\7 8QcV]5 [_TUQ ^Q]
S bca_[V `_caVR_SQ\bp Q`_bca_e5 ]l XQ[al\Y _UY^_h^lV [QSlh[Y Y S_b`_\m6
X_SQ\Ybm US_Z^l]Y5 hc_Rl ^QRaQcm S^dcaY ^Yf bY]S_\ Q`_bca_eQ7 3 [_^gV
]l b^_SQ S_b`_\mX_SQ\Ybm Q`_bca_eQ]Y5 hc_Rl XQUQcm _bcQc_[ ^QiVZ eaQXl5
S[\ohQp Y XQ[Q^hYSQojYZ `ap]do aVhm bY]S_\ US_Z^lf [QSlhV[7

?c]VcY]5 hc_ bca_[Q]Y S _UY^_h^lf Y US_Z^lf [QSlh[Qf ]_W^_ `_\mX_SQcmbp ^V
c_\m[_ b UYaV[cYS_Z 425 ^_ Y b UYaV[cYSQ]Y 4G Y 445 _U^Q[_ `aY nc_] ^dW^_ dhYclSQcm
^V[_c_alV c_^[_bcY5 [_c_alV ]l aQbb]QcaYSQcm ^V RdUV]7

@aY ^Q`YbQ^YY `a_TaQ]] _Rlh^_ UYaV[cYSl XQUQ^Yp Ybf_U^lf UQ^^lf
aQb`_\QTQoc S bV[gYY 741D1 1c_ Vbcm `VaVU _`YbQ^YV] UQ^^lf bcQSpc UY6
aV[cYSd C53D9?> 741D125 Q UYaV[cYSl aVXVaSYa_SQ^Yp `Q]pcY SlUV\poc S
bV[gYo 72CC7 Nc_ _Rdb\_S\V^_ dWV d`_]Y^QSiY]bp aQX\YhYV] S Yf `aYa_UVC
Y^YgYQ\YXYa_SQ^^lV UQ^^lV ^dW^_ faQ^Ycm S Yb`_\^pV]_] eQZ\V5 c_TUQ [Q[
U\p ^VY^YgYQ\YXYa_SQ^^lf U_bcQc_h^_ d[QXQcm Yf _RjVV [_\YhVbcS_7 BV[gYp
72CC5 [Q[ ]l `_]^Y]5 [Q[ aQX Y _c\YhQVcbp _c 741D1 cV]5 hc_ S Yb`_\^pV]_]
eQZ\V U\p ^Vݷ faQ^Ycbp c_\m[_ d[QXQ^YV aQX]VaQD Y^QhV T_S_ap5 aQX]Va Yb6
`_\^pV]_T_ eQZ\Q ^V XQSYbYc _c aQX]VaQ bV[gYY 72CC7 CQ[5 Vb\Y ]l U_RQSY]
S bV[gYo 741D1 UYaV[cYSd

42 2]89C 9C 1 CDB9>72

‑ c_ aQX]Va Yb`_\^pV]_T_ eQZ\Q dSV\YhYcbp ^Q :? RQZc 1^QU_ WV TUV6c_
faQ^Ycm bca_[d 2]89C 9C 1 CDB9>7225 c_TUQ [Q[ Vb\Y ]l U_RQSY] S bV[gYo
72CC UYaV[cYSd

B5C2 :?

‑ QbbV]R\Va SlUV\Yc :? RQZc `Q]pcY5 ^_ aQX]Va Yb`_\^pV]_T_ eQZ\Q `aY
nc_] S__RjV ^Y[Q[ ^V YX]V^Ycbp7

AQb`_\_WYcm UYaV[cYSl XQUQ^Yp Ybf_U^lf UQ^^lf ]l ]_WV] Y S bV[gYY 7D5HD5
cQ[ hc_ _^Y S_ SaV]p aQR_cl _[QWdcbp S bVT]V^cV [_UQD ^dW^_ c_\m[_ `_]^Ycm5 hc_
c_TUQ ncY UQ^^lV ^V\mXp RdUVc YX]V^Ycm S_ SaV]p aQR_cl `a_TaQ]]l7 >_ Vb\Y S ^QiVZ
`a_TaQ]]V Vbcm R_\mi_Z ]QbbYS5 [_c_alZ ^V ^dW^_ YX]V^pcm 1[Q[Qp6^YRdUm cQR\YgQ
[_^bcQ^c5 Q hQjV ‑ ^V[YZ cV[bc5 [_c_alZ ^QiQ `a_TaQ]]Q U_\W^Q ^Q`VhQcQcm25 Sl6
T_U^VV aQX]VbcYcm ncY UQ^^lV Y]V^^_ S bVT]V^cV [_UQ5 `_b[_\m[d Vb\Y `_\mX_SQcV\Y
XQ`dbcpc _U^_SaV]V^^_ ]^_T_ n[XV]`\pa_S ^QiVZ `a_TaQ]]l5 bVT]V^c [_UQ d ^Yf RdUVc
_UY^ ^Q SbVf Y ]l bn[_^_]Y] `Q]pcm7 Pb^_5 hc_ cQ[Qp n[_^_]Yp S_X]_W^Q c_\m[_ U\p
^VYX]V^pV]lf UQ^^lf7 @_]^YcV5 hc_ `_`lc[Q YX]V^Ycm S_ SaV]p Sl`_\^V^Yp b_UVa6
WY]_V bVT]V^cQ [_UQ `aYSVUݷc [ QSQaYZ^_]d XQSVaiV^Yo `a_TaQ]]l1

1bbV]R\Va `_XS_\pVc Yb`_\mX_SQcm \oRlV [_]Q^Ul Y UYaV[cYSl S \oRlf bV[gYpf7
3 hQbc^_bcY5 ]l ]_WV] S bV[gYo UQ^^lf `_]VbcYcm ]QiY^^lV [_]Q^Ul5 Y _^Y RdUdc5
[Q[ _Rlh^_5 _ccaQ^b\Ya_SQ^l S b__cSVcbcSdojYZ ]QiY^lZ [_U5 ^_ `VaVUQcm d`aQS\V6
^YV ^Q nc_c [_U ]l ^V b]_WV]7 3bݷ WV S ^V[_c_alf n[X_cYhVb[Yf b\dhQpf cQ[_V ]_WVc
Y]Vcm b]lb\ 1S bQ]_] UV\V5 ]l SVUm ]_WV] caQ[c_SQcm `a_TaQ]]l [Q[ UQ^^lV5 c_
Vbcm bdjVbcSdoc `a_TaQ]]l5 aQR_cQojYV b ]QiY^^l] [_U_] [Q[ b UQ^^l]Y25 `_nc_]d



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? >:B

QbbV]R\Va ]_\hQ Sl`_\^Yc ^QiY d[QXQ^Yp5 be_a]Ya_SQS ]QiY^^lZ [_U5 [_c_alZ ^Y6
[_TUQ ^V Sl`_\^pVcbp7 3bcaVcYS UYaV[cYSl aVXVaSYa_SQ^Yp `Q]pcY 1B5C25 B5CG Y Ua72
S bV[gYY 741D15 QbbV]R\Va c_WV bUV\QVc bS_ݷ UV\_5 ^_ S nc_] b\dhQV RdUVc SlUQ^_ `aV6
Ud`aVWUQojVV b__RjV^YVD UVZbcSYcV\m^_5 bYcdQgYp ^Vb[_\m[_ bcaQ^^Qp5 `_b[_\m[d RVX
Sbp[_T_ c_\[Q dSV\YhYSQVc aQX]Va Yb`_\^pV]_T_ eQZ\Q5 f_cp Y ^V `aYS_UYc ^Y [ [Q[Y]
eQcQ\m^l] `_b\VUbcSYp]7 6jݷ R_\VV bcaQ^^_ RdUdc SlT\pUVcm UYaV[cYSl aVXVaSYa_6
SQ^Yp ^VY^YgYQ\YXYa_SQ^^_Z `Q]pcY S bV[gYY [_UQC UVZbcSYcV\m^_5 Vb\Y ^QhQ\m^_V
X^QhV^YV ^V XQUQ^_5 Q YX]V^Ycm ncd `Q]pcm ]l ^V ]_WV] ‑ X^QhYc5 ^Y[Q[_V _b]lb6
\V^^_V X^QhV^YV S cQ[do `Q]pcm ^Y[_TUQ ^V `_`QUݷc5 Y [Q[_Z S cQ[_] b\dhQV _c ^Vݷ
c_\[H1 CV] ^V ]V^VV5 QbbV]R\Va Y S nc_] b\dhQV `a_U_\WYc caQ^b\pgYo5 SlUQS c_\m[_
`aVUd`aVWUQojVV b__RjV^YV7 @aVUd`aVWUV^YV RdUVc SlUQ^_ cQ[WV Y S b\dhQV5 Vb\Y
S bV[gYY K\\ SbcaVcYcbp hc_6^YRdUm [a_]V UYaV[cYS aVXVaSYa_SQ^Yp ^VY^YgYQ\YXYa_6
SQ^^_Z `Q]pcYC QbbV]R\Va c_h^_ X^QVc5 hc_ be_a]Ya_SQ^^lZ U\p nc_Z bV[gYY _RaQX
V]d RdUVc ^V[dUQ XQ`YblSQcm7 >Vb]_cap ^Q c_5 hc_ S_ SbVf `VaVhYb\V^^lf b\dhQpf Qb6
bV]R\Va5 SlUQS `aVUd`aVWUV^YV5 `a_U_\WQVc aQR_cd5 `aQSY\m^VV RdUVc `aVU`_\_WYcm5
hc_ Sl _iYR\Ybm5 Y Yb`aQSYcm `a_TaQ]]d7

<7;7=7 ;_]Q^UQ =?F Y SYUl _`VaQ^U_S

?U^Q YX bQ]lf hQbc_ SbcaVhQojYfbp S `a_TaQ]]Qf ^Q pXl[V QbbV]R\V6
aQ [_]Q^U ‑ nc_ [_]Q^UQ `VaVbl\[Y UQ^^lf YX _U^_T_ ]VbcQ S UadT_V7 ?^Q
^QXlSQVcbp =?F 1_c b\_SQ D? =?F5 ‑ `VaV]VjQcm27 5\p ^Qb ncQ [_]Q^UQ Y^cV6
aVb^Q Vjݷ Y cV]5 hc_ ^Q Vݷ `aY]VaV ]_W^_ YXdhYcm gV\lZ apU _hV^m SQW^lf
S_`a_b_S5 cQ[Yf [Q[ SYUl _`VaQ^U_S5 `_^pcYV U\Y^l _`VaQ^UQ5 `ap]do Y
[_bSV^^do QUaVbQgYo5 _RjYZ SYU Yb`_\^YcV\m^_T_ QUaVbQ5 aQR_cd b ]Vc[Q]Y
Y c7 U7

9cQ[5 [_]Q^UQ =?F Y]VVc USQ _`VaQ^UQ5 c7 V7 USQ `QaQ]VcaQ5 XQ`YblSQV6
]lf `_b\V ]^V]_[_UQ [_]Q^Ul 1S UQ^^_] b\dhQV ‑ b\_SQ 2ݷF?=ݷ Y XQUQojYf
_RkV[cl5 ^QU [_c_al]Y [_]Q^UQ RdUVc aQR_cQcm7 @VaSlZ _`VaQ^U XQUQݷc c_
]Vbc_5 [dUQ RdUdc `_]VjV^l UQ^^lV5 Q Sc_a_Z _`VaQ^U ‑ c_5 _c[dUQ UQ^^lV
RdUdc SXpcl7 CQ[5 dWV X^Q[_]Qp ^Q] `_ SS_U^l] `aY]VaQ] Y^bcad[gYp

=?F 51H5 52H

[_`YadVc UQ^^lV YX aVTYbcaQ NKa S aVTYbca NJa7 3QW^_ _c]VcYcm5 hc_ [_6
]Q^UQ =?F c_\m[_ [_`YadVc UQ^^lV5 ^V Sl`_\^pp ^Y[Q[Yf `aV_RaQ6
X_SQ^YZ7 5\p `aV_RaQX_SQ^Yp UQ^^lf bdjVbcSdoc UadTYV [_]Q^Ul7

3 `aY]VaQf5 aQbb]_caV^^lf SliV5 ]l SbcaVhQ\Y `_ ]V^miVZ ]VaV USQ
SQaYQ^cQ Yb`_\mX_SQ^Yp [_]Q^Ul =?FC

=?F 51H5 52H
=?F 53H5 >

@VaSlZ SQaYQ^c [_`YadVc b_UVaWY]_V _U^_T_ aVTYbcaQ S UadT_Z aVTYbca5 c_6
TUQ [Q[ Sc_a_Z SQaYQ^c XQ^_bYc S aVTYbca ^V[_c_a_V hYb\_5 XQUQ^^_V ^V`_6
baVUbcSV^^_ S bQ]_Z [_]Q^UV 1S UQ^^_] b\dhQV hYb\_ >27 >Q nc_] `aY]VaV
^QT\pU^_ SYU^_5 hc_ _`VaQ^Ul RlSQoc aQX^lf SYU_S7 6b\Y S a_\Y _`VaQ^UQ



>;9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

Slbcd`QVc ^QXSQ^YV aVTYbcaQ5 c_ T_S_apc _ aVTYbca_S_] _`VaQ^UV D Vb\Y WV
X^QhV^YV d[QXQ^_ `ap]_ S bQ]_Z [_]Q^UV5 cQ[_Z _`VaQ^U ^QXlSQVcbp ^V`_6
baVUbcSV^^l] _`VaQ^U_] 7

>Q bQ]_] UV\V S aQbb]QcaYSQV]_] b\dhQV b\VUdVc T_S_aYcm UQWV ^V _ aQX\Yh^lf
cY`Qf _`VaQ^U_S5 Q _ USdf aQX^lf [_]Q^UQf5 [_c_alV `a_bc_ _R_X^QhQocbp _UY^Q[_S_Z
]^V]_^Y[_Z7 5SV [_]Q^Ul =?F YX ^QiVT_ `aY]VaQ `VaVS_Upcbp S b_SVaiV^^_ aQX^lV
]QiY^^lV [_Ul5 `aYhݷ] `VaSQp YX ^Yf XQ^Y]QVc S `Q]pcY USQ RQZcQ5 Q Sc_aQp ‑ `pcm5
hVclaV YX [_c_alf caQcpcbp ^Q aQX]VjV^YV ^V`_baVUbcSV^^_T_ _`VaQ^UQ7

;a_]V ^V`_baVUbcSV^^lf Y aVTYbca_Slf _`VaQ^U_S5 bdjVbcSdVc Vjݷ Y caV6
cYZ SYU _`VaQ^UQ ‑ QUaVb^lZ _`VaQ^U 5 ^QXlSQV]lZ cQ[WV _`VaQ^U_] cY6
`Q 7ݷQ]pcm`ݷ 3 nc_] b\dhQV _`VaQ^U cV] Y\Y Y^l] b`_b_R_] XQUQݷc QUaVb
phVZ[Y Y\Y _R\QbcY `Q]pcY5 b [_c_a_Z ^QU\VWYc `a_YXSVbcY XQUQ^^_V [_6
]Q^U_Z UVZbcSYV7 >V_Rf_UY]_ `_]^Ycm5 hc_ S pXl[V QbbV]R\VaQ WJ\V
_`VaQ^U cY`Q ݷQ]pcm`ݷ QRb_\oc^_ SbVTUQ _R_X^QhQVcbp [SQUaQc^l6
]Y b[_R[Q]Y5 S [_c_alf Y `YiVcbp b_RbcSV^^_ QUaVb7 3 `a_bcVZiV] b\dhQV
QUaVb XQUQݷcbp S pS^_] SYUV5 c_ Vbcm S e_a]V hYb\QD _Rlh^_ `aY `a_TaQ]]Ya_6
SQ^YY ^Q pXl[V QbbV]R\VaQ S]Vbc_ hYbV\ ]l5 [Q[ dWV T_S_aY\_bm5 Yb`_\mXdV]
]Vc[Y7 >Q`aY]Va5 ]l ]_WV] ^Q`YbQcmC

C53D9?> 741D1
D 777
3?E>D 44 9

1bY]S_\ ݷDݷ S pXl[V QbbV]R\VaQ _X^QhQVc [_]]V^cQaYZ25 _`YbQS _R\Qbcm
`Q]pcY aQX]Va_] S = RQZcQ5 b QUaVb_] [_c_a_Z bSpXQ^Q ]Vc[Q 3?E>D Y S
[_c_a_Z Ybf_U^_ faQ^Ycbp hYb\_ 97 6b\Y cV`Vam ^Q`YbQcm

C53D9?> 7D5HD
D 777

=?F d3?E>Df5 51H

‑ ncQ [_]Q^UQ =?F RdUVc _R_X^QhQcm [_`Ya_SQ^YV UQ^^lf YX aVTYbcaQ NJa S
_R\Qbcm `Q]pcY5 `_]VhV^^do ]Vc[_Z 3?E>D5 Q5 ^Q`aY]Va5 [_]Q^UQ

=?F 54H5 d3?E>Df

RdUVc5 ^Q_R_a_c5 _R_X^QhQcm [_`Ya_SQ^YV YX `Q]pcY `_ QUaVbd 3?E>D S aVTYbca
NMa7 Hc_Rl `_^pcm a_\m [SQUaQc^lf b[_R_[5 aQbb]_caY] [_]Q^Ud

=?F 54H5 3?E>D

3b`_]^Y]5 hc_ ]Vc[d 1S UQ^^_] b\dhQV 3?E>D25 [Q[ ]l dWV T_S_aY\Y ^Q
bca7 =BB5 QbbV]R\Va `a_bc_ XQ]V^pVc ^Q ^V[_c_a_V hYb\_5 S UQ^^_] b\dhQV ‑
QUaVb _R\QbcY `Q]pcY7 >Q`aY]Va5 Vb\Y _R\Qbcm `Q]pcY 3?E>D aQb`_\_WV^Q
S phVZ[Qf5 QUaVbQ [_c_alf ^QhY^Qocbp b =96;199A5 c_ SliV`aYSVUݷ^^Qp [_6
]Q^UQ ‑ nc_ QRb_\oc^_ c_ WV bQ]_V5 [Q[ Vb\Y Rl ]l ^Q`YbQ\Y

=?F 54H5 =96;199A8



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? >;:

CV`Vam _hVSYU^_5 hc_ nc_ `a_bc_ dWV X^Q[_]Qp ^Q] e_a]Q [_]Q^Ul =?F b
^V`_baVUbcSV^^l] _`VaQ^U_]5 c7 V7 ncQ [_]Q^UQ XQ^_bYc S aVTYbca NMa hYb\_
=96;199A5 ^V S^Y[Qp5 pS\pVcbp \Y nc_ hYb\_ QUaVb_] [Q[_Z6\YR_ phVZ[Y `Q6
]pcY Y\Y ^Vc7 6b\Y WV ]l U_RQSY] [SQUaQc^lV b[_R[Y5 aVhm `_ZUݷc dWV _R
_RaQjV^YY [ `Q]pcY `_ XQUQ^^_]d QUaVbd5 c_ Vbcm hYb\_ RdUVc Yb`_\mX_SQ^_
[Q[ QUaVb _R\QbcY `Q]pcY5 TUV aQX]VjV^_ X^QhV^YV5 b [_c_al] ^QU_ aQR_cQcm
1S UQ^^_] b\dhQV ‑ `_]VbcYcm S aVTYbca NMa27

<7;7>7 ;_bSV^^Qp QUaVbQgYpD Yb`_\^YcV\m^lZ QUaVb

8QUQcm QUaVb _R\QbcY `Q]pcY S SYUV hYb\Q Y\Y ]Vc[Y S_X]_W^_ ^V SbVTUQ7
3_ ]^_TYf b\dhQpf ^Q] `aYf_UYcbp cV] Y\Y Y^l] b`_b_R_] SlhYb\pcm QUaVb
Y dWV XQcV] _RaQjQcmbp [ _R\QbcY `Q]pcY `_ cQ[_]d SlhYb\V^^_]d QUaVbd7
>Q`aY]Va5 Y]V^^_ cQ[ RdUdc _Rbc_pcm UV\Q5 Vb\Y ^Q] `_caVRdVcbp XQ`_\^Ycm
SbV n\V]V^cl [Q[_T_6^YRdUm ]QbbYSQ XQUQ^^l]Y X^QhV^Yp]YC QUaVb ^QhQ\Q
]QbbYSQ ^Q] ^QSVa^p[Q YXSVbcV^5 ^_ ^dW^_ RdUVc _aTQ^YX_SQcm gY[\ 1`_ n\V6
]V^cQ] ]QbbYSQ2 Y ^Q [QWU_] iQTV gY[\Q Sl`_\^pcm [_`Ya_SQ^YV XQUQ^^_T_
X^QhV^Yp S _hVaVU^_Z 1[QWUlZ aQX UadT_Z2 n\V]V^c ]QbbYSQ7 BQ]lZ `a_bc_Z
b`_b_R Yb`_\^Ycm nc_ ‑ `VaVU Sf_U_] S gY[\ XQUQcm ^V[YZ QUaVb aQS^l]
QUaVbd ^QhQ\Q ]QbbYSQ Y ^Q [QWU_Z YcVaQgYY dSV\YhYSQcm VT_7

3QW^_V _c\YhYV _c `a_bcVZiVT_ b\dhQp5 aQbb]_caV^^_T_ S `aVUlUdjV]
`QaQTaQeV5 b_bc_Yc S c_]5 hc_ QUaVb5 Yb`_\mXdV]lZ U\p U_bcd`Q [ `Q]pcY5
RdUVc SlhYb\pcmbp S_ SaV]p Yb`_\^V^Yp `a_TaQ]]l5 Q ^V XQUQSQcmbp `aY Vݷ
^Q`YbQ^YY7 CQ[Y] _RaQX_]5 S]Vbc_ d[QXQ^Yp `a_gVbb_ad RaQcYbm_ݷ [ _R\QbcY
`Q]pcY `_ cQ[_]d6c_ QUaVbdݷ ^Q] ^dW^_ `_caVR_SQcm UVZbcSYp R_\VV b\_W^_6
T_C S_Xm]Yݷ cQ]6c_ 1^Q`aY]Va5 S aVTYbcaV2 X^QhV^YV5 Yb`_\mXdZ nc_ X^QhV^YV
S [QhVbcSV QUaVbQ Y `_ nc_]d QUaVbd _RaQcYbm [ `Q]pcY7ݷ CQ[_Z b`_b_R _RaQ6
jV^Yp [ `Q]pcY ^QXlSQoc [_bSV^^_Z QUaVbQgYVZ 1S _c\YhYV _c `ap]_Z
QUaVbQgYY 5 `aY [_c_a_Z QUaVb XQUQݷcbp pS^_27

@a_gVbb_a 9<A? `_XS_\pVc U\p [_bSV^^_Z QUaVbQgYY Yb`_\mX_SQcm c_\m6
[_ X^QhV^Yp5 faQ^Y]lV S aVTYbcaQf `a_gVbb_aQ7 @a_bcVZiYZ SYU [_bSV^^_Z
QUaVbQgYY ‑ nc_ _RaQjV^YV [ `Q]pcY `_ QUaVbd5 faQ^pjV]dbp S _U^_] YX
aVTYbca_S _RjVT_ ^QX^QhV^Yp7 >Q`aY]Va5 [_]Q^UQ

=?F 52H5 d51Hf

_X^QhQVc S_Xm]Yݷ X^QhV^YV S aVTYbcaV NJa5 Yb`_\mXdZ nc_ X^QhV^YV S [QhVbcSV
QUaVbQ5 `_ nc_]d QUaVbd _RaQcYbm [ `Q]pcY5 S_Xm]Y _ccdUQ hVclaV RQZcQ Y
XQ^VbY Yf S aVTYbca NKa5ݷ c_TUQ [Q[ [_]Q^UQ

=?F 52H5 51H

_X^QhQ\Q5 [Q[ ]l dWV SYUV\Y5 `a_bc_ b[_`YadZݷ b_UVaWY]_V aVTYbcaQ NJa S
aVTYbca NKa7ݷ

AQbb]_caY] ^VR_\mi_Z `aY]Va7 @dbcm d ^Qb Vbcm ]QbbYS YX _U^_RQZc_Slf
n\V]V^c_S5 `aVU^QX^QhV^^lZ U\p faQ^V^Yp bca_[Y bY]S_\_S5 Y caVRdVcbp S



>;; 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

[QWUlZ n\V]V^c nc_T_ ]QbbYSQ XQ^VbcY [_U bY]S_\Q ’I’7 @_b]_caY]5 b `_6
]_jmo [Q[_T_ eaQT]V^cQ [_UQ ]l ]_WV] nc_ bUV\Qcm 1S_b`_\mXdV]bp [_]Q^6
UQ]Y5 dWV X^Q[_]l]Y ^Q] YX `aY]VaQ ^Q bca7 =B@5 U_RQSYS [ ^Y] [_]Q^Ud
UV[aV]V^cQ 4535 [_c_aQp bS_Z _`VaQ^U d]V^miQVc ^Q VUY^Ygd2C

C53D9?> 72CC
1BB1I B5C2 ;>? D ]QbbYS aQX]Va_] ;>? RQZc

C53D9?> 7D5HD
D 777

=?F 53H5 ;>? D [_\6S_ n\V]V^c_S 6G S bhݷchY[ 1NLa2
=?F 5495 1BB1I D QUaVb ]QbbYSQ 6G S NMR
=?F 1<5 ’I’ D ^dW^lZ [_U 6G S _U^_RQZc_SlZ JU

1719>C =?F d549f5 1< D XQ^_bY] [_U S _hVaVU^_Z n\V]V^c
9>3 549 D dSV\YhYSQV] QUaVb
453 53H D d]V^miQV] bhݷchY[
:>J 1719> D Vb\Y cQ] ^V ^_\m5 `_Sc_apV] gY[\

8UVbm ]l Yb`_\mX_SQ\Y aVTYbca NLa U\p faQ^V^Yp hYb\Q YcVaQgYZ gY[\Q5 [_6
c_alV Vjݷ _bcQ\_bm Sl`_\^Ycm 1YX^QhQ\m^_ ;>?5 ^Q [QWU_Z YcVaQgYY d]V^m6
iQV] ^Q VUY^Ygd5 U_bcYT^dS ^d\p ‑ XQ[Q^hYSQV] gY[\25 Q U\p faQ^V^Yp QU6
aVbQ ]l S_b`_\mX_SQ\Ybm aVTYbca_] NMR5 S [_c_alZ `VaVU Sf_U_] S gY[\ XQ6
^Vb\Y QUaVb ^QhQ\Q ]QbbYSQ 1BB1I Y ^Q [QWU_Z YcVaQgYY dSV\YhYSQ\Y VT_ ^Q
VUY^Ygd5 `VaVf_Up5 cQ[Y] _RaQX_]5 [ b\VUdojVZ phVZ[V7

3^Y]QcV\m^lZ hYcQcV\m ]_WVc XQ]VcYcm5 hc_ eaQT]V^c [_UQ ^Q`YbQ^ ^V b_SbV] aQ6
gY_^Q\m^_7 3_6`VaSlf5 ]_W^_ Rl\_ Rl Yb`_\mX_SQcm \Yim _UY^ YX]V^pV]lZ aVTYbca5
\YR_ baQS^YSQp VT_ ^V b ^d\5[ݷ Q b hYb\_] ;>?5 \YR_ `a_b]QcaYSQp ]QbbYS b [_^gQ7
3_6Sc_alf5 ^V b_SbV] `_^pc^_5 XQhV] U\p faQ^V^Yp [_UQ bY]S_\Q Yb`_\mX_SQ\bp aV6
TYbca JU5 SVUm ]_W^_ Rl\_ Yb`_\mX_SQcm ^V`_baVUbcSV^^lZ _`VaQ^U `ap]_ S [_]Q^UV5
XQ^_bpjVZ X^QhV^YV S _hVaVU^_Z n\V]V^c ]QbbYSQ7

3bݷ nc_ UVZbcSYcV\m^_ cQ[5 ^_ c_TUQ ^Q] `aYi\_bm Rl S_b`_\mX_SQcmbp5 S_6`VaSlf5
pS^l] d[QXQ^YV] aQX]VaQ _`VaQ^UQ5 Q nc_ ]l Vjݷ ^V _RbdWUQ\YD Y5 S_ Sc_alf5 `aY6
i\_bm Rl Yb`_\mX_SQcm [_]Q^Ud 3=@ \YR_ db\_W^Ycm [_]Q^Ud `aYbSQYSQ^Yp ^QhQ\m^_T_
X^QhV^Yp QUaVbQ7 @aY]V^V^YS XUVbm ^V b_SbV] aQgY_^Q\m^lZ [_U5 ]l b]_T\Y _TaQ^Y6
hYcmbp ]V^miY] [_\YhVbcS_] `_pb^V^YZ5 _cS\V[QojYf S^Y]Q^YV _c _b^_S^_Z XQUQhY7

9cQ[5 QUaVb U\p _RaQjV^Yp [ `Q]pcY ^V SbVTUQ XQUQ^ XQaQ^VVD ]l ]_WV]
SlhYb\Ycm QUaVb dWV S_ SaV]p Sl`_\^V^Yp `a_TaQ]]l5 XQ^VbcY aVXd\mcQc
SlhYb\V^YZ S aVTYbca `a_gVbb_aQ Y S_b`_\mX_SQcmbp [_bSV^^_Z QUaVbQgYVZ7
1UaVb5 `_ [_c_a_]d _hVaVU^Qp ]QiY^^Qp [_]Q^UQ `a_YXSVUݷc _RaQjV^YV [
`Q]pcY 1^VSQW^_5 XQUQ^ nc_c QUaVb pS^_ Y\Y SlhYb\V^2 ^QXlSQVcbp Yb`_\^Y6
cV\m^l] QUaVb_] 7 3liV ]l aQbb]QcaYSQ\Y bYcdQgYY5 [_TUQ QUaVb SlhYb6
\V^5 aVXd\mcQc SlhYb\V^YZ XQ^Vbݷ^ S aVTYbca Y Y]V^^_ X^QhV^YV5 faQ^pjVVbp
S aVTYbcaV5 Yb`_\mXdVcbp S [QhVbcSV Yb`_\^YcV\m^_T_ QUaVbQ7 5\p dU_RbcSQ
`a_TaQ]]Ya_SQ^Yp `a_gVbb_a 9<A? `_XS_\pVc XQUQSQcm Yb`_\^YcV\m^lZ QU6
aVb cQ[5 hc_Rl _^ SlhYb\p\bp dWV S f_UV Sl`_\^V^Yp [_]Q^Ul7

6b\Y T_S_aYcm c_h^VV5 ]l ]_WV] `_caVR_SQcm _c `a_gVbb_aQ SXpcm ^V[_6
c_a_V XQaQ^VV XQUQ^^_V X^QhV^YV 1S_X]_W^_5 aQS^_V ^d\o25 `aYRQSYcm [ ^V]d
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AYb7 <7;7 ?RjYZ SYU Yb`_\^YcV\m^_T_ QUaVbQ

X^QhV^YV5 faQ^pjVVbp S _U^_] YX aVTYbca_S5 Q XQcV] SXpcm X^QhV^YV5 faQ^p6
jVVbp S UadT_] aVTYbcaV5 d]^_WYcm ^Q :5 ;5 = Y\Y A Y `aYRQSYcm aVXd\mcQc [
dWV Y]VojV]dbp QUaVbd7 >Q`aY]Va5 ]l ]_WV] ^Q`YbQcm

=?F 51H5 d1BB1I452H4;3549f

3l`_\^pp ncd [_]Q^Ud5 `a_gVbb_a b\_WYc hYb\_5 XQUQ^^_V ]Vc[_Z 1BB1I:?5 b
b_UVaWY]l] aVTYbcaQ NKa Y dUS_V^^l] b_UVaWY]l] aVTYbcaQ NMR5 aVXd\mcQc
b\_WV^Yp Yb`_\mXdVc S [QhVbcSV Yb`_\^YcV\m^_T_ QUaVbQ5 YXS\Vhݷc YX _R\Q6
bcY `Q]pcY `_ nc_]d QUaVbd = RQZcQ Y b[_`YadVc Yf S aVTYbca NJa7 ;QWU_V
YX caݷf b\QTQV]lf5 Yb`_\mXdV]lf S Yb`_\^YcV\m^_] QUaVbV5 pS\pVcbp ^V_Rp6
XQcV\m^l]5 c_ Vbcm ]l ]_WV] Yb`_\mX_SQcm c_\m[_ USQ b\QTQV]lf Y\Y SbVT_
_U^_ ‑ [Q[5 b_RbcSV^^_5 ]l Y `_bcd`Q\Y U_ bYf `_a7

3QW^_ `_^Y]Qcm5 hc_ SlaQWV^YV S [SQUaQc^lf b[_R[Qf ^Y[_Y] _RaQX_]
^V ]_WVc Rlcm `a_YXS_\m^l]7 >Q`aY]Va5 ]l ^V ]_WV] SXpcm caY aVTYbcaQ5
^V ]_WV] d]^_WYcm _UY^ aVTYbca ^Q ;5 Q UadT_Z ^Q =5 ^V ]_WV] d]^_WQcm
^Q Y^lV hYb\Q5 [a_]V :5 ;5 = Y A5 ^V ]_WV] `VaV]^_WYcm USQ aVTYbcaQ ]VW6
Ud b_R_Z Y\Y SlhVbcm X^QhV^YV aVTYbcaQ5 S]Vbc_ c_T_ hc_Rl `aYRQS\pcm VT_5
Y c7 `7 ?RjYZ SYU Yb`_\^YcV\m^_T_ QUaVbQ `_[QXQ^ ^Q aYb7 <7;D [Q[ ]_W^_
XQ]VcYcm5 S [QhVbcSV aVTYbcaQ5 `_U\VWQjVT_ U_]^_WV^Yo ^Q [_neeYgYV^c5
^V\mXp Yb`_\mX_SQcm N\YD `aY nc_] S [QhVbcSV aVTYbcaQ5 X^QhV^YV [_c_a_T_
`a_bc_ U_RQS\pVcbp [ XQUQ^^_]d QUaVbd5 ]_W^_ Yb`_\mX_SQcm \oR_Z YX S_bm6
]Y aVTYbca_S _RjVT_ ^QX^QhV^Yp7

1bbV]R\Va U_`db[QVc _`aVUV\ݷ^^lV S_\m^_bcY b XQ`Ybmo QUaVbQ5 Vb\Y c_\m[_ _^
`aY nc_] ]_WVc [_aaV[c^_ `aV_RaQX_SQcm QUaVb S ]QiY^^do [_]Q^Ud7 3_6`VaSlf5 b\Q6
TQV]lV ]_W^_ aQb`_\_WYcm S `a_YXS_\m^_] `_apU[V7 3_6Sc_alf5 ]_W^_ Yb`_\mX_SQcm
^V _U^d [_^bcQ^cd5 Q USV Y\Y ^Vb[_\m[_C QbbV]R\Va bQ] b\_WYc Yf Y aVXd\mcQc XQ`YiVc
S `_\dhQojdobp ]QiY^^do [_]Q^Ud7 >Q[_^Vg5 ]_W^_ d]^_WYcm aVTYbca ^Q <5 > Y\Y BC
Vb\Y Sl ^Q`YiVcV5 ^Q`aY]Va5 d51H3>f5 QbbV]R\Va ݷcݷVaVSVU`ݷ nc_ [Q[ d51H451H3=f7
;_^Vh^_5 Vb\Y Sl `_`lcQVcVbm ^Q`YbQcm d51H452H3>f5 QbbV]R\Va SlUQbc _iYR[d5 SVUm
^dW^_V V]d b\QTQV]_V Sl dWV Yb`_\mX_SQ\Y7

Hc_Rl `_^pcm5 XQhV] ]_WVc `_^QU_RYcmbp cQ[_Z b\_W^lZ SYU Yb`_\^Y6
cV\m^_T_ QUaVbQ5 U_bcQc_h^_ `aVUbcQSYcm bVRV USd]Va^lZ ]QbbYS5 b_bc_pjYZ5

:?>Q`_]^Y]5 hc_ ]Vc[Q Vbcm ^V hc_ Y^_V5 [Q[ _R_X^QhV^YV ^V[_c_a_T_ hYb\Q5 S UQ^^_]
b\dhQV5 b[_aVV SbVT_5 QUaVbQ ^QhQ\Q [Q[_T_6c_ ]QbbYSQ7



>;= 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

^Q`aY]Va5 YX :9 bca_[5 [QWUQp YX [_c_alf b_UVaWYc :> hVclaݷfRQZc^lf gV6
\lf hYbV\7 >QX_Sݷ] nc_c ]QbbYS =1DB9H5 `_bcQSYS `VaVU VT_ _`YbQ^YV] b__c6
SVcbcSdojdo ]Vc[dC

=1DB9H B5C4 :93:>

5\p U_bcd`Q [ n\V]V^cQ] 𝑁 6Z bca_[Y cQ[_T_ ]QbbYSQ ]l ]_WV] SlhYb\Ycm
b]VjV^YV _c ^QhQ\Q ]QbbYSQ U_ ^QhQ\Q nc_Z 𝑁 6Z bca_[Y 1U\p nc_T_ ^dW^_
d]^_WYcm 𝑁 ^Q U\Y^d bca_[Y5 b_bcQS\pojdo 15 * 4 = 60 RQZc25 XQ^VbcY aV6
Xd\mcQc SlhYb\V^YZ5 b[QWV]5 S NJa5 XQcV] S UadT_Z aVTYbca 1^Q`aY]Va5 S NKa2
XQ^VbcY ^_]Va ^dW^_T_ n\V]V^cQ S bca_[V ‑ Y Yb`_\^YcV\m^lZ QUaVb SYUQ
d=1DB9H451H4=352Hf S c_h^_bcY d[QWVc ^Q] ]Vbc_ S `Q]pcY5 TUV aQb`_\_WV^
^dW^lZ n\V]V^c7

3_X]_W^_bcY `a_gVbb_aQ `_ SlhYb\V^Yo Yb`_\^YcV\m^_T_ QUaVbQ ]_W6
^_ `aY WV\Q^YY XQUVZbcS_SQcm _cUV\m^_ _c _RaQjV^Yp [ `Q]pcY7 5\p nc_T_
`aVUdb]_caV^Q [_]Q^UQ <51 1_c b\_S <?14 5ff53D9F5 144B5CC27 ;_]Q^UQ Y]VVc
USQ _`VaQ^UQ5 `aYhݷ] `VaSlZ YX ^Yf _RpXQ^ Rlcm aVTYbca_Sl] 1aQX]Va_] ;
Y\Y = RQZcQ25 Q Sc_a_Z ‑ _`VaQ^U_] cY`Q 7ݷQ]pcm`ݷ @aY nc_] ^Y[Q[_T_ _R6
aQjV^Yp [ `Q]pcY [_]Q^UQ ^V UV\QVcD S]Vbc_ nc_T_ S aVTYbca5 d[QXQ^^lZ
`VaSl] _`VaQ^U_]5 XQ^_bYcbp QUaVb5 SlhYb\V^^lZ _Rlh^l] b`_b_R_] U\p
Sc_a_T_ _`VaQ^UQ7 6b\Y `VaSlZ _`VaQ^U ‑ USdfRQZc^lZ aVTYbca5 c_ S ^VT_
RdUdc XQ`YbQ^l ]\QUiYV :? RYc SlhYb\V^^_T_ QUaVbQ7 >Q`aY]Va5 [_]Q^UQ

<51 51H5 d:999452H4A353Hf

S_Xm]ݷc X^QhV^YV aVTYbcaQ NLa5 d]^_WYc VT_ ^Q A5 `aYRQSYc [ nc_]d X^QhV^YV
aVTYbcaQ NKa Y hYb\_ :9995 Q `_\dhV^^lZ aVXd\mcQc XQ^Vbݷc S aVTYbca NJa7
AQXd]VVcbp5 S]Vbc_ hYb\Q ]_W^_ Yb`_\mX_SQcm Y ]Vc[d7 ?TaQ^YhV^Yp ^Q Sl6
aQWV^YV S b[_R[Qf c_h^_ cQ[YV WV5 [Q[ Y S UadTYf b\dhQpf Yb`_\mX_SQ^Yp
_`VaQ^UQ cY`Q ݷQ]pcm`ݷ 1b]7 aYb7 <7; ^Q bca7 >;<27

@_UhVa[^ݷ] Vjݷ aQX5 hc_ [_]Q^UQ <51 c_\m[_ SlhYb\pVc QUaVb5 ^V
_RaQjQpbm [ `Q]pcY5 ^Vb]_cap ^Q Yb`_\mX_SQ^YV _`VaQ^UQ cY`Q 7ݷQ]pcm`ݷ
@aY]V^pcm Vݷ ]_W^_ U\p _Rlh^lf QaYe]VcYhVb[Yf aQbhݷc_S5 S c_] hYb\V
^Y[Q[ ^V bSpXQ^^lf b QUaVbQ]Y5 Y5 ^QU_ b[QXQcm5 Y^_TUQ nc_ RlSQVc _hV^m
dU_R^_7 ;Q[ ]l dSYUY] `_XU^VV5 [_]Q^Ul gV\_hYb\V^^_T_ d]^_WV^Yp U_6
S_\m^_ Ta_]_XU[Y5 cQ[ hc_5 b[QWV]5 Vb\Y caVRdVcbp d]^_WV^YV ^Q caY5 `pcm
Y\Y UVSpcm5 `a_jV SbVT_ nc_ bUV\Qcm Y]V^^_ b `_]_jmo <517

<7;7?7 AQX]Val _`VaQ^U_S Y Yf U_`dbcY]lV [_]RY^QgYY

>Q`_]^Y]5 hc_ S =7;7>ݷ ]l SSV\Y caY cY`Q _`VaQ^U_SC ^V`_baVUbcSV^6
^lV 5 XQUQojVV X^QhV^YV `ap]_ S [_]Q^UVD aVTYbca_SlV 5 `aVU`YblSQojYV
SXpcm X^QhV^YV YX XQUQ^^_T_ aVTYbcaQ Y8Y\Y `_]VbcYcm X^QhV^YV S nc_c aV6
TYbcaD Y _`VaQ^Ul cY`Q 5ݷQ]pcm`ݷ XQUQojYV QUaVb5 `_ [_c_a_]d S `Q]p6
cY ^Qf_UYcbp ^dW^_V X^QhV^YV Y8Y\Y `_ [_c_a_]d S `Q]pcm ^dW^_ XQ`YbQcm
aVXd\mcQc aQR_cl [_]Q^Ul7



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? >;>

3 aQX^lf bYcdQgYpf ]_Tdc UVZbcS_SQcm _`aVUV\ݷ^^lV _TaQ^YhV^Yp ^Q cY`
_`VaQ^U_S7 >Q`aY]Va5 _hVSYU^_5 hc_ ^V`_baVUbcSV^^lZ _`VaQ^U ^V\mXp Yb6
`_\mX_SQcm S [QhVbcSV `VaS_T_ QaTd]V^cQ [_]Q^Ul =?F5 SVUm nc_c QaTd]V^c
U_\WV^ XQUQSQcm ]Vbc_5 [dUQ `a_YXS_UYcbp [_`Ya_SQ^YV UQ^^lfD ]l ]_WV]
[_`Ya_SQcm UQ^^lV S aVTYbca Y\Y S _R\Qbcm _`VaQcYS^_Z `Q]pcY5 _U^Q[_ ^V`_6
baVUbcSV^^lV _`VaQ^Ul ^Y c_T_5 ^Y UadT_T_ ^V XQUQoc7 9]Vocbp Y UadTYV
_TaQ^YhV^Yp5 ^Q\QTQV]lV5 [Q[ `aQSY\_5 dbca_ZbcS_] bQ]_T_ `a_gVbb_aQ [Q[
n\V[ca_^^_Z bfV]l7 CQ[5 ^Y S [_]Q^UV =?F5 ^Y S UadTYf [_]Q^UQf ^V\mXp Yb6
`_\mX_SQcm baQXd USQ _`VaQ^UQ cY`Q 7ݷQ]pcm`ݷ 6b\Y `_^QU_RYcbp5 ^Q`aY]Va5
b[_`Ya_SQcm X^QhV^YV YX _R\QbcY `Q]pcY H S _R\Qbcm `Q]pcY I5 UV\Qcm nc_
`aYUݷcbp hVaVX aVTYbcaC

=?F 51H5 dHf
=?F dIf5 51H

;_]Q^UQ =?F dIf5dHf RdUVc _cSVaT^dcQ QbbV]R\Va_] [Q[ _iYR_h^Qp5 `_6
b[_\m[d VZ ^V b__cSVcbcSdVc ^Y[Q[_Z ]QiY^^lZ [_UC `a_gVbb_a `_`a_bcd ^V
d]VVc Sl`_\^pcm cQ[_V [_`Ya_SQ^YV XQ _U^d Y^bcad[gYo7

3bV _bcQ\m^lV [_]RY^QgYY cY`_S _`VaQ^U_S U\p [_]Q^Ul =?F U_`dbcY]l5
c_ Vbcm XQ _U^d [_]Q^Ud =?F ]l ]_WV] b[_`Ya_SQcm X^QhV^YVC

∙ YX aVTYbcaQ S aVTYbcaD
∙ YX aVTYbcaQ S `Q]pcmD
∙ YX `Q]pcY S aVTYbcaD
∙ YX ^V`_baVUbcSV^^_T_ _`VaQ^UQ 1c7 V7 YX [_UQ [_]Q^Ul2 S aVTYbcaD
∙ YX ^V`_baVUbcSV^^_T_ _`VaQ^UQ S phVZ[d Y\Y _R\Qbcm `Q]pcY7

@_b\VU^YZ SQaYQ^c XQb\dWYSQVc _b_R_T_ aQbb]_caV^Yp7 5_ bYf `_a S_ SbVf
[_]Q^UQf5 [_c_alV ]l Yb`_\mX_SQ\Y S `aY]VaQf5 f_cp Rl _UY^ YX _`VaQ^U_S
Rl\ aVTYbca_Sl]D nc_ `_XS_\p\_ ^V Ud]Qcm _ aQX]VaV _`VaQ^U_S5 c_ Vbcm _
c_]5 pS\pocbp \Y ^QiY _`VaQ^Ul _cUV\m^l]Y RQZcQ]Y5 USdfRQZc_Sl]Y b\_6ݷ
SQ]Yݷ Y\Y hVclaݷfRQZc_Sl]Y US_Z^l]Yݷ b\_SQ]Y7ݷ ?c]VcY]5 hc_ [_]Q^UQ
=?F ^V ]_WVc `VaVbl\Qcm UQ^^lV ]VWUd _`VaQ^UQ]Y aQX^_T_ aQX]VaQ 1^Q6
`aY]Va5 ]VWUd _U^_RQZc_Sl] aVTYbca_] JU Y USdfRQZc_Sl] aVTYbca_] La2D
`_nc_]d SbVTUQ5 Vb\Y f_cp Rl _UY^ YX _`VaQ^U_S pS\pVcbp aVTYbca_Sl]5 ]_W6
^_ _U^_X^Qh^_ b[QXQcm5 [Q[_T_ aQX]VaQ `_agYp UQ^^lf `_U\VWYc _RaQR_c[V
1S b\dhQV =?F ‑ `a_bc_]d [_`Ya_SQ^Yo27 ?U^Q[_ WV S SQaYQ^cV5 [_TUQ `VaSlZ
_`VaQ^U [_]Q^Ul =?F XQUQݷc QUaVb S `Q]pcY5 [dUQ ^dW^_ XQ`YbQcm X^QhV^YV5
Q Sc_a_Z pS\pVcbp ^V`_baVUbcSV^^l] 1c_ Vbcm XQ`YblSQV]_V X^QhV^YV XQUQ6
^_ `ap]_ S [_]Q^UV25 QbbV]R\Va ^V X^QVc Y ^V Y]VVc _b^_SQ^YZ `aVU`_\QTQcm5
[Q[_T_ [_^[aVc^_ aQX]VaQ `_agYo UQ^^lf ^dW^_ `VaVb\Qcm5 Y\Y5 Y^QhV T_S_6
ap5 b[_\m[_ RQZc `Q]pcY5 ^QhY^Qp b XQUQ^^_T_ QUaVbQ5 U_\W^_ Rlcm XQ`YbQ^_7
@_nc_]d5 ^Q`aY]Va5 [_]Q^UQ

=?F dHf5 ;> D ?I92;1111



>;? 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

RdUVc _cSVaT^dcQ [Q[ _iYR_h^QpC ^V`_^pc^_5 Y]VVcbp S SYUd RQZc b_ X^QhV6
^YV] ;>5 ݷ_b\_Sݷ b_ X^QhV^YV] ;> Y\Y US_Z^_Vݷ b\_S_ݷ b_ X^QhV^YV] ;>7 CV]
^V ]V^VV5 [_]Q^UQ5 `_U_R^Qp SliV`aYSVUݷ^^_Z5 S`_\^V ]_WVc `_^QU_RYcmbp5
Y `a_gVbb_a d]VVc cQ[do [_]Q^Ud Sl`_\^pcm7 Hc_Rl S_b`_\mX_SQcmbp cQ[_Z
[_]Q^U_Z5 ^Q] ^dW^_ _Rkpb^Ycm QbbV]R\Vad5 hc_ [_^[aVc^_ ]l Y]VV] S SYUd5
`_bcQSYS `VaVU \oRl] YX _`VaQ^U_S b`VgYeY[Qc_a aQX]VaQ ‑ b\_S_ 2ID55
G?B4 Y\Y 4G?B45 _R_X^QhQojYV b__cSVcbcSV^^_ RQZc5 b\_S_ Y\Y US_Z^_V b\_S_
1c7 V7 aQX]Va :5 ; Y\Y = RQZcQ27 >Q`aY]Va5 hc_Rl XQ^VbcY hYb\_ ;> S hVclaݷf6
RQZc^do _R\Qbcm `Q]pcY5 ^Qf_Upjdobp `_ QUaVbd H5 ]l ]_WV] ^Q`YbQcm

=?F dHf5 4G?B4 ;>

Y\Y

=?F 4G?B4 dHf5 ;>

BUV\QV] _U^_ SQW^_V XQ]VhQ^YV7 AQX\Yh^lV ]QiY^^lV [_]Q^Ul5 Sl`_\^po6
jYV bf_WYV UVZbcSYp5 ]_Tdc _R_X^QhQcmbp _U^_Z Y c_Z WV ]^V]_^Y[_Z7 CQ[5

=?F 51H5 ;
=?F 51H5 dHf
=?F dHf5 51H
=?F dHf5 1<

`aVUbcQS\poc b_R_Z hVclaV b_SVaiV^^_ aQX^lV ]QiY^^lV [_]Q^Ul5 _^Y Y]V6
oc aQX^lV X^QhV^Yp ]QiY^^_T_ [_UQ Y UQWV XQ^Y]Qoc aQX^_V [_\YhVbcS_
RQZc_S S `Q]pcY7 3]VbcV b cV] [_]Q^Ul

=?F 51H5 :@
=?F 51H5 H

Yb`_\mXdoc _UY^ Y c_c WV ]QiY^^lZ [_U _`VaQgYY Y aQX\YhQocbp c_\m[_
X^QhV^YV] Sc_a_T_ _`VaQ^UQ5 [_c_alZ S _R_Yf b\dhQpf ^V`_baVUbcSV^^lZD
UVZbcSYcV\m^_5 SVUm ]Vc[Q H RdUVc XQ]V^V^Q ^Q QUaVb5 c_ Vbcm `a_bc_ hYb\_7

<7;7@7 GV\_hYb\V^^_V b\_WV^YV Y SlhYcQ^YV

?`VaQgYY b\_WV^Yp Y SlhYcQ^Yp ^QU gV\l]Y hYb\Q]Y `a_YXS_Upcbp b_6
_cSVcbcSV^^_ [_]Q^UQ]Y 144 Y CE27 ?RV [_]Q^Ul Y]Voc `_ USQ _`VaQ^UQ5
`aYhݷ] `VaSlZ YX ^Yf XQUQݷc Y _U^_ YX hYbV\5 dhQbcSdojYf S _`VaQgYY5 Y
]Vbc_5 [dUQ b\VUdVc XQ`YbQcm aVXd\mcQcD Sc_a_Z _`VaQ^U XQUQݷc Sc_a_V hYb\_
U\p _`VaQgYY 1Sc_a_V b\QTQV]_V5 \YR_ SlhYcQV]_V27 @VaSlZ _`VaQ^U U_\WV^
Rlcm aVTYbca_Sl] Y\Y cY`Q 5ݷQ]pcm`ݷ Q Sc_a_Z _`VaQ^U d _RVYf [_]Q^U ]_6
WVc Rlcm \oR_T_ cY`Q5 ^_ ^V\mXp S _U^_Z [_]Q^UV Yb`_\mX_SQcm USQ _`VaQ^UQ
cY`Q ݷQ]pcm`ݷ ‑ c7 V7 U\p ncYf [_]Q^U S_X]_W^l cV WV `pcm e_a]5 hc_ Y U\p
[_]Q^Ul =?F7 >Q`aY]Va5 [_]Q^UQ



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? >;@

144 51H5 52H

_X^QhQVc SXpcmݷ X^QhV^YV YX aVTYbcaQ NJa5 `aYRQSYcm [ ^V]d X^QhV^YV YX
aVTYbcaQ NKa5 Q aVXd\mcQc XQ`YbQcm _RaQc^_ S aVTYbca NJa7ݷ ;_]Q^UQ

CE2 dHf5 53H

_X^QhQVc SXpcmݷ hVclaݷfRQZc^_V hYb\_ YX `Q]pcY `_ QUaVbd H5 SlhVbcm YX
^VT_ X^QhV^YV YX aVTYbcaQ NLa5 aVXd\mcQc XQ`YbQcm _RaQc^_ S `Q]pcm `_ c_]d
WV QUaVbd7ݷ ;_]Q^UQ

144 54H5 :;

dSV\YhYc ^Q :; b_UVaWY]_V aVTYbcaQ NMa5 Q [_]Q^UQ

144 4G?B4 dHf5 :;

bUV\QVc c_ WV bQ]_V b hVclaݷfRQZc^_Z _R\Qbcmo `Q]pcY `_ QUaVbd HD _RaQ6
cYcV S^Y]Q^YV5 hc_ ^Q] `aYi\_bm pS^_ d[QXQcm aQX]Va _`VaQ^UQ5 [Q[ nc_
_RbdWUQ\_bm S `aVUlUdjV] `QaQTaQeV7

9^cVaVb^_5 hc_ [_]Q^Ul 144 Y CE2 ^V XQR_cpcbp _ c_]5 bhYcQV] \Y ]l Yf
_`VaQ^Ul hYb\Q]Y X^Q[_Sl]Y Y\Y RVXX^Q[_Sl]Y:@7 B\_WV^YV Y SlhYcQ^YV
X^Q[_Slf Y RVXX^Q[_Slf hYbV\ b c_h[Y XaV^Yp aVQ\YXQgYY Sl`_\^pVcbp QRb_6
\oc^_ _UY^Q[_S_5 cQ[ hc_ `aY b\_WV^YY Y SlhYcQ^YY `a_gVbb_a ]_WVc
^V X^Qcm 1Y ^V X^QVc25 b_ X^Q[_Sl]Y Y\Y b RVXX^Q[_Sl]Y hYb\Q]Y
_^ aQR_cQVc7 @_]^Ycm _ c_]5 [Q[YV hYb\Q Y]Vocbp S SYUd ‑ _RpXQ^^_bcm
`a_TaQ]]YbcQ7

3 b__cSVcbcSYY b `_\dhV^^l] aVXd\mcQc_] [_]Q^Ul 144 Y CE2 SlbcQS\poc
X^QhV^Yp e\QT_S XO5 LO5 cO Y \O 1b]7 bca7 >::27 E\QT cO dbcQ^QS\YSQVcbp5 Vb\Y
S aVXd\mcQcV `_b\VU^VZ _`VaQgYY `_\dhY\bp ^_\m5 S `a_cYS^_] b\dhQV e\QT
bRaQblSQVcbpD pb^_5 hc_ X^QhV^YV nc_T_ e\QTQ _b]lb\V^^_ [Q[ U\p X^Q[_Slf5
cQ[ Y U\p RVXX^Q[_Slf hYbV\5 SVUm `aVUbcQS\V^YV ^d\p U\p ^Yf _UY^Q[_S_7

E\QTY \O Y XO Y]VVc b]lb\ aQbb]QcaYSQcm c_\m[_ `aY aQR_cV b_ X^Q[_Sl6
]Y hYb\Q]Y7 \O dbcQ^QS\YSQVcbp5 Vb\Y `_\dhV^_ _caYgQcV\m^_V hYb\_5 Y^QhV
_^ bRaQblSQVcbp7 @a_gVbb_a `a_YXS_UYc dbcQ^_S[d nc_T_ e\QTQ5 [_`Yadp S
^VT_ bcQaiYZ RYc aVXd\mcQcQD U\p X^Q[_Slf hYbV\ bcQaiYZ RYc5 [Q[ ]l X^Q6
V]5 b__cSVcbcSdVc X^Q[d hYb\Q7 E\QT XO dbcQ^QS\YSQVcbp5 Vb\Y `a_YX_i\_ `V6
aV`_\^V^YV5 hc_ _X^QhQVc5 hc_ X^Q[ `_\dhV^^_T_ aVXd\mcQcQ ^V b__cSVcbcSdVc
c_]d5 [_c_alZ U_\WV^ Rl\ `_\dhYcmbp Ybf_Up YX ]QcV]QcYhVb[_T_ b]lb\Q
_`VaQgYZ ‑ ^Q`aY]Va5 Vb\Y S aVXd\mcQcV b\_WV^Yp USdf `_\_WYcV\m^lf `_6
\dhY\_bm _caYgQcV\m^_V Y\Y ^Q_R_a_c7 Pb^_5 hc_ nc_c e\QT ^V Y]VVc ^Y[Q[_T_
b]lb\Q U\p RVXX^Q[_Slf hYbV\7

:@8^Q[_S_bcm Y RVXX^Q[_S_bcm gV\lf hYbV\ ]l _RbdWUQ\Y S_ SS_U^_Z hQbcY5 b]7 D;7=7:ݷ
Vb\Y Sl ^V hdSbcSdVcV dSVaV^^_bcY S _RaQjV^YY b ncY]Y cVa]Y^Q]Y5 _RpXQcV\m^_ `VaV6
hYcQZcV nc_c `QaQTaQe Y aQXRVaYcVbm S S_`a_bVD `aY ^V_Rf_UY]_bcY ^QZUYcV [_T_6^YRdUm5
[c_ b]_WVc SQ] Sbݷ _Rkpb^Ycm7 3 `a_cYS^_] b\dhQV Sl aYb[dVcV UQ\miV S__RjV ^YhVT_ ^V
`_^pcm7



>;A 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

>Q[_^Vg5 e\QT LO dbcQ^QS\YSQVcbp5 Vb\Y 1S cVa]Y^Qf RVXX^Q[_Slf hYbV\2
`a_YX_iV\ `VaV^_b YX bcQaiVT_ aQXapUQ5 \YR_ `a_YX_iV\ XQݷ] YX ^VbdjVbcSd6
ojVT_ aQXapUQ7 @_ b]lb\d nc_c e\QT pS\pVcbp Q^Q\_T_] XO S `aY]V^V^YY [
RVXX^Q[_Sl] hYb\Q] 1aVXd\mcQc ^V `_]VbcY\bp S aQX]Va _`VaQ^UQ5 \YR_ `_6
\dhY\bp _caYgQcV\m^l]27 5\p X^Q[_Slf hYbV\ LO b]lb\Q ^V Y]VVc7

>V X^Qp5 [Q[YV hYb\Q Y]Vocbp S SYUd5 `a_gVbb_a `aY Sl`_\^V^YY [_]Q^U
144 Y CE2 dbcQ^QS\YSQVc SbV hVclaV e\QTQD `a_TaQ]]Ybc U_\WV^ Yb`_\mX_SQcm
cV YX ^Yf5 [_c_alV b__cSVcbcSdoc b]lb\d `a_SVUݷ^^_Z _`VaQgYY7

>Q\YhYV e\QTQ `VaV^_bQ `_XS_\pVc _aTQ^YX_SQcm b\_WV^YV Y SlhYcQ^YV
RVXX^Q[_Slf hYbV\5 ^V `_]VjQojYfbp S aVTYbcal5 b`_b_R_]5 ^Q`_]Y^QojY]
i[_\m^_V b\_WV^YV Y SlhYcQ^YV Sݷ bc_\RY[ݷ ‑ cQ[ ^QXlSQV]_V b\_WV^YV
Y SlhYcQ^YV b `VaV^_b_] 7 5\p nc_T_ S `a_gVbb_aV 9<A? `aVUdb]_caV^l
[_]Q^Ul 143 Y C227 @_ bS_VZ aQR_cV Y bS_ZbcSQ] _^Y `_\^_bcmo Q^Q\_TYh6
^l [_]Q^UQ] 144 Y CE25 ^_ _c\YhQocbp _c ^Yf cV]5 hc_ dhYclSQoc X^QhV^YV
e\QTQ `VaV^_bQ 1LO2 ^Q ]_]V^c ^QhQ\Q Sl`_\^V^Yp _`VaQgYY7 ;_]Q^UQ 143
U_RQS\pVc [ bS_V]d Yc_T_S_]d aVXd\mcQcd X^QhV^YV e\QTQ `VaV^_bQ5 [_]Q^6
UQ C225 ^Q`a_cYS5 SlhYcQVc X^QhV^YV e\QTQ `VaV^_bQ YX bS_VT_ aVXd\mcQcQ7
@_b\V c_T_ [Q[ aVXd\mcQc be_a]Ya_SQ^5 _RV [_]Q^Ul XQ^_S_ SlbcQS\poc SbV
e\QTY5 S[\ohQp Y LO5 dWV S b__cSVcbcSYY b ^_Sl] aVXd\mcQc_]7

@aYSVUݷ] `aY]Va7 @dbcm d ^Qb Vbcm USQ ?=6RYc^lf gV\lf hYb\Q5 `aYhݷ]
`VaS_V XQ`YbQ^_ S aVTYbcal NMa 1bcQaiYV <; RYcQ2 Y NJa 1]\QUiYV <; RYcQ25
Q Sc_a_V c_h^_ cQ[ WV XQ`YbQ^_ S aVTYbcal NKa Y NLa7 C_TUQ b\_WYcm ncY USQ
hYb\Q ]_W^_ [_]Q^UQ]Y

144 51H5 53H D b[\QUlSQV] ]\QUiYV hQbcY
143 54H5 52H D cV`Vam bcQaiYV5 b dhݷc_] `VaV^_bQ

6b\Y WV ^Q] `_^QU_RYcbp SlhYcQ^YV5 c_ nc_ UV\QVcbp [_]Q^UQ]Y

CE2 51H5 53H D SlhYcQV] ]\QUiYV hQbcY
C22 54H5 52H D cV`Vam bcQaiYV5 b dhݷc_] XQZ]Q

; _`VaQgYp] b\_WV^Yp Y SlhYcQ^Yp b\VUdVc _c^VbcY Vjݷ ^Vb[_\m[_ [_]Q^U7
DSV\YhV^YV Y d]V^miV^YV gV\_T_ hYb\Q ^Q VUY^Ygd `aVUbcQS\pVc b_R_Z ^Q6
bc_\m[_ hQbc_ SbcaVhQojYZbp hQbc^lZ b\dhQZ5 hc_ U\p ^VT_ `aVUdb]_caV^l
b`VgYQ\m^lV [_]Q^Ul Y^[aV]V^cQ Y UV[aV]V^cQ 9>3 Y 4537 NcY [_6
]Q^Ul5 b [_c_al]Y ]l dWV bcQ\[YSQ\Ybm S aQ^VV `aYSVUݷ^^lf `aY]VaQf5
Y]Voc SbVT_ _UY^ _`VaQ^U 1aVTYbca_SlZ Y\Y cY`Q 2ݷQ]pcm`ݷ Y `a_YXS_Upc
b__cSVcbcSV^^_ dSV\YhV^YV Y d]V^miV^YV ^Q VUY^Ygd7 ?RV [_]Q^Ul dbcQ^QS6
\YSQoc e\QTY cO5 XO Y \O5 ^_ ^V XQcaQTYSQoc e\QT LO7 @aY Yb`_\mX_SQ^YY
ncYf [_]Q^U b _`VaQ^U_] cY`Q ݷQ]pcm`ݷ pS^_V d[QXQ^YV aQX]VaQ _`VaQ^UQ
_[QXlSQVcbp _RpXQcV\m^l]5 SVUm U\p QbbV]R\VaQ ^Vc UadT_T_ b`_b_RQ `_^pcm5
[Q[_T_ aQX]VaQ _R\Qbcm `Q]pcY Y]VVcbp S SYUd7

;_]Q^UQ >575 cQ[WV Y]VojQp _UY^ _`VaQ^U5 _R_X^QhQVc b]V^d X^Q[Q5 c_
Vbcm _`VaQgYo d^Qa^lZݷ ]Y^db7ݷ ?Rlh^_ Vݷ `aY]V^poc [ X^Q[_Sl] hYb\Q]D



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? >;B

cV] ^V ]V^VV _^Q dbcQ^QS\YSQVc SbV hVclaV e\QTQ cO5 XO Y \O Y LO5 [Q[ Vb\Y
Rl _`VaQ^U SlhYcQ\bp YX ^d\p7

>Q[_^Vg5 [_]Q^UQ 3=@ 1_c b\_SQ 3?=@1B5 ‑ 2ݷbaQS^Ycmݷ `a_YXS_UYc c_h^_
cQ[_V WV SlhYcQ^YV5 [Q[ Y [_]Q^UQ CE25 XQ Yb[\ohV^YV] c_T_5 hc_ aVXd\mcQc
^Y[dUQ ^V XQ`YblSQVcbp7 ;_]Q^UQ SlXlSQVcbp aQUY dbcQ^_S[Y e\QT_S5 _Rlh6
^_ baQXd `_b\V ^Vݷ b\VUdVc [_]Q^UQ db\_S^_T_ `VaVf_UQ7 Bc_Yc XQ`_]^Ycm5
hc_ `VaSlZ _`VaQ^U [_]Q^Ul 3=@ ^V ]_WVc Rlcm ^V`_baVUbcSV^^l]D
^Q `VaSlZ SXT\pU nc_ [QWVcbp ^V\_TYh^l]5 ^_ `_^pcm `aYhY^d nc_T_ _TaQ^Y6
hV^Yp _hV^m `a_bc_C [_]Q^UQ CE2 ^V ]_WVc aQR_cQcm b ^V`_baVUbcSV^^l] _`V6
aQ^U_] S a_\Y `VaS_T_5 `_b[_\m[d cdUQ ^QU_ XQ`YblSQcm aVXd\mcQc5 ^d Q 3=@
Sl`_\^pVcbp c_h^_ cQ[ WV5 [Q[ Y CE25 XQ Yb[\ohV^YV] `_b\VU^VT_ UVZbcSYp
`_ XQ`YbY aVXd\mcQcQD hc_Rl XQbcQSYcm 3=@ `aY^Y]Qcm ^V`_baVUbcSV^^lZ _`V6
aQ^U b\VSQ5 `aYi\_bm Rl bdjVbcSV^^_ db\_W^Ycm Vݷ Q``QaQc^do aVQ\YXQgYo7

<7;7A7 GV\_hYb\V^^_V d]^_WV^YV Y UV\V^YV

3 _c\YhYV _c b\_WV^Yp Y SlhYcQ^Yp5 d]^_WV^YV Y UV\V^YV bfV]QcYhVb[Y
aVQ\YXdVcbp baQS^YcV\m^_ b\_W^_:A5 cQ[ hc_ [_]Q^Ul d]^_WV^Yp Y UV\V^Yp
]_Tdc `_[QXQcmbp _aTQ^YX_SQ^^l]Y _hV^m ^VdU_R^_ U\p `a_TaQ]]YbcQ7 @aY6
hY^Q nc_T_5 `_6SYUY]_]d5 S c_]5 hc_ b_XUQcV\Y `a_gVbb_aQ 9<A? Y VT_ `aVUiV6
bcSV^^Y[_S UVZbcS_SQ\Y XUVbm `aVWUV SbVT_ YX b__RaQWV^YZ dU_RbcSQ aVQ\Y6
XQgYY bQ]_T_ `a_gVbb_aQ7

>QU_ b[QXQcm5 hc_ d]^_WV^YV Y UV\V^YV U_bcQS\pVc ^V[_c_alV b\_W^_6
bcY ^V c_\m[_ aQXaQR_chY[Q] `a_gVbb_a_S5 ^_ Y `a_TaQ]]YbcQ]5 Y _c^oUm
^V c_\m[_ S bY\d ^VdU_R^_bcY b__cSVcbcSdojYf [_]Q^U5 ^_ Y `_ bQ]_Z bS_VZ
`aYa_UV7 3_6`VaSlf5 S _c\YhYV _c b\_WV^Yp Y SlhYcQ^Yp5 d]^_WV^YV Y UV\V6
^YV U\p X^Q[_Slf Y RVXX^Q[_Slf hYbV\ `a_YXS_UYcbp b_SVaiV^^_ `_6aQX^_]d5
cQ[ hc_ ^VRf_UY]l Y aQX\Yh^lV [_]Q^Ul7

3_6Sc_alf5 Y^cVaVb^lV SVjY `a_Ybf_Upc b aQX]VaQ]Y _`VaQ^U_S7 @aY
d]^_WV^YY aQX]Va 1[_\YhVbcS_ X^QhQjYf RYc_S2 aVXd\mcQcQ ]_WVc Rlcm
SUS_V R_\miV5 hV] aQX]Va Ybf_U^lf _`VaQ^U_S 1Q ^V ^Q _UY^6VUY^bcSV^^lZ
RYc5 [Q[ `aY b\_WV^YY Y SlhYcQ^YY25 cQ[ hc_5 Vb\Y ]l ^V f_cY] `_cVapcm
Y^e_a]QgYo5 c_ _U^Y] e\QW[_] dWV ^V _R_ZUݷ]bpC ^dWV^ U_`_\^YcV\m^lZ
aVTYbca U\p faQ^V^Yp bcQaiYf RYc_S aVXd\mcQcQ7 B UV\V^YV] bYcdQgYp Vjݷ
Y^cVaVb^VVC Vb\Y ]_Ud\m UV\YcV\p `aVS_bf_UYc :5 aQX]Va aVXd\mcQcQ RdUVc
]V^miV aQX]VaQ UV\Y]_T_ 1Vb\Y c_h^VV5 [_\YhVbcS_ X^QhQjYf RYc_S aVXd\m6
cQcQ US_Yh^_T_ UV\V^Yp ^V `aVS_bf_UYc 𝑛 −𝑚 + 15 TUV 𝑛 Y 𝑚 ‑ [_\YhVbcS_
X^QhQjYf RYc_S UV\Y]_T_ Y UV\YcV\p b__cSVcbcSV^^_25 cQ[ hc_ WV\QcV\m^_
Y]Vcm S_X]_W^_bcm XQUQSQcm UV\Y]_V R_\VV U\Y^^_V5 hV] UV\YcV\m Y aVXd\m6
cQc7 ;a_]V c_T_5 gV\_hYb\V^^_V UV\V^YV UQݷc S [QhVbcSV aVXd\mcQcQ ^V _U^_5
Q USQ hYb\QC hQbc^_V Y _bcQc_[7 >Qf_WUV^YV hQbc^_T_ Y _bcQc[Q WV\QcV\m^_

:A>Q ^V[_c_alf `a_gVbb_aQf5 UQWV b_SaV]V^^lf5 ncYf _`VaQgYZ S__RjV ^Vc5 Y `aYhY^Q
nc_T_ ‑ Slb_[Qp b\_W^_bcm Yf Q``QaQc^_Z aVQ\YXQgYY7 >Q cQ[Yf `a_gVbb_aQf Sl`_\^pcm
d]^_WV^YV `aYf_UYcbp 5ݷSadh^doݷ US_Yh^l] bc_\RY[_]D _Rlh^_ U\p cQ[_T_ d]^_WV^Yp
b_XUQoc `_U`a_TaQ]]d7



><9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

CQR\YgQ <7:7 AQb`_\_WV^YV ^VpS^_T_ _`VaQ^UQ Y aVXd\mcQc_S U\p _`VaQgYZ
gV\_hYb\V^^_T_ UV\V^Yp Y d]^_WV^Yp

d]^_WV^YV UV\V^YV
aQXapU^7 ^VpS^lZ aVXd\mcQc UV\Y]_V hQbc^_V _bcQc_[

1RYc2 ]^_WYcV\m d]^_WV^Yp
A JU Ja Ja JU JQ
:? Ja MaCJa MaCJa Ja Ma
<; NJa NMaCNJa NMaCNJa NJa NMa

b_S]VbcYcm S _U^_Z _`VaQgYY5 Y^_V ]_WVc `aYSVbcY [ USdf[aQc^_]d Sl`_\6
^V^Yo 1^Q da_S^V n\V[ca_^^lf bfV]2 _U^Yf Y cVf WV UVZbcSYZ7

3bV [_]Q^Ul gV\_hYb\V^^_T_ d]^_WV^Yp Y UV\V^Yp Y]Voc c_\m6
[_ _UY^ _`VaQ^U:B5 XQUQojYZ Sc_a_Z ]^_WYcV\m S [_]Q^UQf d]^_WV^Yp Y
UV\YcV\m S [_]Q^UQf UV\V^Yp5 `aYhݷ] nc_c _`VaQ^U ]_WVc Rlcm aVTYbca_Sl]
Y\Y cY`Q 5ݷQ]pcm`ݷ ^_ ^V ^V`_baVUbcSV^^l]7 3 a_\Y `VaS_T_ ]^_WYcV\p Y
UV\Y]_T_5 Q cQ[WV ]VbcQ U\p XQ`YbY aVXd\mcQcQ Yb`_\mXdocbp ^VpS^lZ _`V6
aQ^U 5 S [QhVbcSV [_c_a_T_ Slbcd`Qoc aVTYbcal JU5 Ja5 NJa5 Q `aY ^V_Rf_UY]_6
bcY ‑ Y aVTYbca_SlV `Qal MaCJa Y NMaCNJa 1^Q`_]^Y]5 hc_ Rd[SQ J _X^QhQVc
b\_S_ DݷQ[[d]d\pc_aݷ nc_ Y Vbcm _b_RQp a_\m aVTYbcaQ NJa5 _ [_c_a_Z T_S_6
aY\_bm ^Q bca7 >9B27

5\p d]^_WV^Yp RVXX^Q[_Slf hYbV\ `aY]V^poc [_]Q^Ud =E<5 U\p d]^_WV6
^Yp X^Q[_Slf ‑ [_]Q^Ud 9=E<7 3 _R_Yf b\dhQpf S XQSYbY]_bcY _c aQXapU^_6
bcY _`VaQ^UQ 1Sc_a_T_ ]^_WYcV\p2 `VaSlZ ]^_WYcV\m RVaݷcbp YX aVTYbcaQ JU
1U\p _U^_RQZc^_Z _`VaQgYY25 \YR_ Ja 1U\p USdfRQZc^_Z _`VaQgYY25 \YR_ NJa
1U\p hVclaݷfRQZc^_Z25 Q aVXd\mcQc `_]VjQVcbp S aVTYbca Ja 1Vb\Y _`VaQ^Ul
Rl\Y _U^_RQZc^l]Y25 \YR_ S aVTYbca_Sdo `Qad MaCJa 1U\p USdfRQZc^_Z _`V6
aQgYY25 \YR_ S aVTYbca_Sdo `Qad NMaCNJa 1U\p hVclaݷfRQZc^_Z _`VaQgYY27
Nc_ ]_W^_ R_\VV ^QT\pU^_ `aVUbcQSYcm S SYUV cQR\Ygl 1b]7 cQR\7 <7:27

;_]Q^Ul =E< Y 9=E< bRaQblSQoc e\QTY LO Y XO5 Vb\Y bcQaiQp `_\_SY^Q
aVXd\mcQcQ eQ[cYhVb[Y ^V Yb`_\mXdVcbp5 c_ Vbcm SbV X^QhQjYV RYcl aVXd\m6
cQcQ d]VbcY\Ybm S ]\QUiVZ `_\_SY^V7 5\p =E< nc_ _X^QhQVc5 hc_ SbV aQXapUl
bcQaiVZ `_\_SY^l aVXd\mcQcQ b_UVaWQc ^d\Y5 U\p 9=E< ‑ hc_ SbV aQXapUl
bcQaiVZ `_\_SY^l aVXd\mcQcQ aQS^l bcQaiV]d RYcd ]\QUiVZ `_\_SY^l aV6
Xd\mcQcQ5 c_ Vbcm SVbm aVXd\mcQc gV\Y[_]5 RdUm c_ aVTYbca Ja Y\Y aVTYbca_SlV
`Qal MaCJa5 NMaCNJa5 `aVUbcQS\pVc b_R_Z X^Q[_S_V aQbiYaV^YV bS_VZ ]\QU6
iVZ `_\_SY^l 1b__cSVcbcSV^^_ aVTYbcal JU5 Ja Y\Y NJa27 3 `a_cYS^_] b\dhQV
LO Y XO dbcQ^QS\YSQocbp 1_RQ27 8^QhV^Yp _bcQ\m^lf e\QT_S `_b\V Sl`_\^V6
^Yp =E< Y 9=E< ^V _`aVUV\V^lD nc_ X^QhYc5 hc_ ^YhVT_ _b]lb\V^^_T_ b[QXQcm
_R Yf X^QhV^Ypf ^V\mXp5 `aYhݷ] aQX^lV `a_gVbb_al ]_Tdc dbcQ^QS\YSQcm Yf
`_6aQX^_]d5 Y UQWV S aVXd\mcQcV Sl`_\^V^Yp c_Z WV [_]Q^Ul ^Q c_] WV

:B>Q bQ]_] UV\V YX nc_T_ `aQSY\Q Vbcm Yb[\ohV^YVC [_]Q^UQ gV\_hYb\V^^_T_ d]^_WV^Yp
X^Q[_Slf hYbV\ 9=E< Y]VVc USdf]Vbc^do Y UQWV caݷf]Vbc^do e_a]l5 ^_ aQbb]QcaYSQcm
ncY e_a]l ]l ^V RdUV]C `_\mX_SQcmbp Y]Y Vjݷ b\_W^VV5 hV] _Rlh^_Z _U^_]Vbc^_Z e_a]_Z7



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? ><:

`a_gVbb_aV b cV]Y WV X^QhV^Yp]Y _`VaQ^U_S e\QTY ]_Tdc 1`_ [aQZ^VZ ]VaV5
cV_aVcYhVb[Y2 `_\dhYcm UadTYV X^QhV^Yp7

5\p UV\V^Yp 1Y ^Qf_WUV^Yp _bcQc[Q _c UV\V^Yp2 gV\lf hYbV\ `aY]V^poc
[_]Q^Ud 49F 1U\p RVXX^Q[_Slf2 Y 949F 1U\p X^Q[_Slf27 6UY^bcSV^^lZ _`V6
aQ^U [_]Q^Ul5 [Q[ dWV T_S_aY\_bm SliV5 XQUQݷc UV\YcV\m7 3 XQSYbY]_bcY _c
aQXapU^_bcY nc_T_ UV\YcV\p 1:5 ; Y\Y = RQZcQ2 UV\Y]_V RVaݷcbp YX aVTYbcaQ
Ja5 aVTYbca_S_Z `Qal MaCJa Y\Y aVTYbca_S_Z `Qal NMaCNJa5 hQbc^_V `_]VjQ6
Vcbp S aVTYbca JU5 Ja Y\Y NJa5 Q _bcQc_[ _c UV\V^Yp ‑ S aVTYbcal JQ5 Ma Y\Y
NMa b__cSVcbcSV^^_ 1b]7 cQR\7 <7:27 HQbc^_V SbVTUQ _[adT\pVcbp S bc_a_^d ^d\p
1U\p RVXX^Q[_Slf Y `_\_WYcV\m^lf ‑ S ]V^mido5 U\p _caYgQcV\m^lf ‑ S
R�_\mido bc_a_^d27 8^Q[ _bcQc[Q5 SlhYb\pV]_T_ [_]Q^U_Z 949F5 SbVTUQ b_S6
`QUQVc b_ X^Q[_] UV\Y]_T_5 Q QRb_\oc^Qp SV\YhY^Q 1]_Ud\m2 _bcQc[Q SbVTUQ
bca_T_ ]V^miV ]_Ud\p UV\YcV\p7 8^QhV^Yp e\QT_S `_b\V Sl`_\^V^Yp gV\_6
hYb\V^^_T_ UV\V^Yp ^V _`aVUV\V^l7

?cUV\m^_T_ aQbb]_caV^Yp XQb\dWYSQVc bYcdQgYp5 [_TUQ S UV\YcV\V ^Q ]_]V^c Sl6
`_\^V^Yp [_]Q^Ul 49F Y\Y 949F ^Qf_UYcbp hYb\_ 97 5V\Ycm ^Q ^_\m5 [Q[ YXSVbc^_5
^V\mXp5 Q b_RbcSV^^lf baVUbcS5 hc_Rl b__RjYcm _R _iYR[V5 d `a_gVbb_aQ ^Vc7 @_nc_]d
`a_gVbb_a Y^YgYYadVc cQ[ ^QXlSQV]_V Yb[\ohV^YV5 ^QXlSQV]_V cQ[WV S^dcaV^^Y]
`aValSQ^YV]5 S aVXd\mcQcV [_c_a_T_ d`aQS\V^YV `_\dhQVc _`VaQgY_^^Qp bYbcV]QD S
R_\miY^bcSV b\dhQVS _^Q b__RjQVc _R _iYR[V Y XQSVaiQVc cV[djdo XQUQhd [Q[ QSQ6
aYZ^do7 C_ WV bQ]_V `a_YX_ZUݷc Y S b\dhQV5 Vb\Y aVXd\mcQc UV\V^Yp ^V d]VbcY\bp S
_cSVUݷ^^lV V]d aQXapUlC ^Q`aY]Va5 Vb\Y ]l XQ^Vbݷ] S NMa hYb\_ :985 Q S NJa ‑ \o6
R_V UadT_V5 UQWV `a_bc_ 95 Y `_`lcQV]bp `_UV\Ycm nc_ 1c_ Vbcm iVbc^QUgQcVaYh^_V
:9999999995 Y\Y 23625 b[QWV]5 ^Q ; 1XQ`YbQS VT_5 ^Q`aY]Va5 S NKa5 hc_Rl bUV\Qcm UV\V6
^YV <;6aQXapU^l]25 c_ aVXd\mcQc 12352 S <; aQXapUQ V^ݷ S\VXVc5ݷ Y `a_gVbb_ad `aYUݷcbp
Y^YgYYa_SQcm Yb[\ohV^YV7 @_Ua_R^VV _R Yb[\ohV^Ypf 1S^dcaV^^Yf `aValSQ^Ypf2 ]l
aQbb[QWV] S 7>7?7>ݷ

@aY gV\_hYb\V^^_] UV\V^YY X^Q[_Slf hYbV\ hQbc_ `aYf_UYcbp `VaVU UV6
\V^YV] aQbiYapcm UV\Y]_VC Vb\Y ]l aQR_cQ\Y b _U^_RQZc^l]Y hYb\Q]Y5 YX
_U^_RQZc^_T_ UV\Y]_T_5 ^Qf_UpjVT_bp S JU5 b\VUdVc b^QhQ\Q bUV\Qcm USdf6
RQZc^_V5 ^Qf_UpjVVbp S Ja5 U\p hVT_ S bcQaido `_\_SY^d Ja ^dW^_ XQ^VbcY
95 Vb\Y hYb\_ ^V_caYgQcV\m^_V5 Y OO165 Vb\Y _caYgQcV\m^_V7 9^QhV T_S_ap5
eQ[cYhVb[Y ^dW^_ XQ`_\^Ycm bcQaido `_\_SY^d Ja X^Q[_Sl] RYc_] _c JU7
Nc_ ]_W^_ bUV\Qcm b `_]_jmo [_]Q^Ul 32G 13?>F5BD 2ID5 D? G?B427 1^Q\_6
TYh^l] _RaQX_] [_]Q^UQ 3G4 13?>F5BD G?B4 D? 4?E2<5G?B42 aQbiYapVc hYb\_
S aVTYbcaV Ja U_ aVTYbca_S_Z `Qal MaCJa5 c_ Vbcm XQ`_\^pVc aQXapUl aVTY6
bcaQ Ma7 ;_]Q^UQ 3G45 13?>F5BD G?B4 D? 4G?B45 5HD5>D4542 aQbiYapVc c_c WV
aVTYbca Ja U_ aVTYbcaQ NJa5 XQ`_\^pp bcQaiYV :? aQXapU_S nc_T_ aVTYbcaQ7
>Q[_^Vg5 [_]Q^UQ 34A 13?>F5BD 4G?B4 D? AG?B42 aQbiYapVc NJa U_ aVTYbca_S_Z
`Qal NMaCNJa5 XQ`_\^pp aQXapUl aVTYbcaQ NMa7 ?R\Qbcm `aY]V^V^Yp ncYf [_6
]Q^U ^V _TaQ^YhYSQVcbp gV\_hYb\V^^l] UV\V^YV]5 _b_RV^^_ Vb\Y T_S_aYcm _
3G457 ;_]Q^Ul 32G5 3G45 3G45 Y 34A ^V Y]Voc _`VaQ^U_S5 `_b[_\m[d SbVTUQ
aQR_cQoc b _U^Y]Y Y cV]Y WV aVTYbcaQ]Y7

8Q]VcY]5 hc_ `aY UV\V^YY RVXX^Q[_Slf hYbV\ b`VgYQ\m^lV [_]Q^Ul U\p
aQbiYaV^Yp aQXapU^_bcY hYb\Q ^V ^dW^lC U_bcQc_h^_ `a_bc_ _R^d\Ycm bcQa6
ido hQbcm UV\Y]_T_5 RdUm c_ JQ5 Ma Y\Y NMa7



><; 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

<7;7B7 Db\_S^lV Y RVXdb\_S^lV `VaVf_Ul

;Q[ dWV _c]VhQ\_bm5 S _Rlh^_V `_b\VU_SQcV\m^_V Sl`_\^V^YV [_]Q^U
]_W^_ S]ViQcmbp5 Sl`_\^YS `VaVUQhd d`aQS\V^Yp 5 ^QXlSQV]do cQ[WV `V6
aVf_U_] D [_]Q^UQ `VaVUQhY d`aQS\V^Yp `aY^dUYcV\m^_ XQ`YblSQVc ^_SlZ
QUaVb S aVTYbca NRY5 XQbcQS\pp `a_gVbb_a `a_U_\WYcm Sl`_\^V^YV `a_TaQ]6
]l b UadT_T_ ]VbcQ7 AQX\YhQoc [_]Q^Ul RVXdb\_S^lf `VaVf_U_S 5 Sl`_\^p6
ojYV `VaVUQhd d`aQS\V^Yp S UadT_V ]Vbc_ `a_TaQ]]l RVX Sbp[Yf `a_SVa_[5
Y [_]Q^Ul db\_S^lf `VaVf_U_S 5 [_c_alV ]_Tdc S XQSYbY]_bcY _c aVXd\mcQ6
cQ `a_SVa[Y ^V[_c_a_T_ db\_SYp \YR_ Sl`_\^Ycm `VaVf_U S XQUQ^^do c_h[d5
\YR_ ^V Sl`_\^pcm VT_ ‑ S nc_] b\dhQV Sl`_\^V^YV `a_TaQ]]l5 [Q[ _Rlh^_5
`a_U_\WYcbp b_ b\VUdojVZ [_]Q^Ul7

@aVWUV hV] _RbdWUQcm Y]VojYVbp S bYbcV]V [_]Q^U `a_gVbb_aQ 9<A?
baVUbcSQ U\p Sl`_\^V^Yp `VaVf_U_S5 ^Q] U\p ^QhQ\Q `aYUݷcbp _c]VcYcm5 hc_
S bYbcV]V [_]Q^U `a_gVbb_aQ 9<A? SbV [_]Q^Ul `VaVUQhY d`aQS\V^Yp `_UaQX6
UV\pocbp ^Q caY cY`Q S XQSYbY]_bcY _c ݷUQ\m^_bcYݷ cQ[_Z `VaVUQhY7
∙ 5Q\m^YV 161B2 `VaVf_Ul `_UaQXd]VSQoc `VaVUQhd d`aQS\V^Yp S_ eaQT6

]V^c `a_TaQ]]l5 aQb`_\_WV^^lZ S UadT_] bVT]V^cV;97 @_b[_\m[d `_U
d`aQS\V^YV] ?B ^>9H ]l Yb`_\mXdV] ݷb[do_\`ݷ ]_UV\m `Q]pcY5 cQ6
[YV `VaVf_Ul ^Q] `_^QU_RYcmbp ^V ]_TdcC d ^Qb `_`a_bcd ^Vc UadTYf
bVT]V^c_S7
∙ 2\YX[YV 1>51B2 `VaVf_Ul ‑ nc_ `VaVUQhQ d`aQS\V^Yp S `a_YXS_\m^_V

]Vbc_ S^dcaY _U^_T_ bVT]V^cQD eQ[cYhVb[Y cQ[YV `VaVf_Ul `aVUbcQS\p6
oc b_R_Z pS^_V YX]V^V^YV X^QhV^Yp NRY7 3 ݷb[_Z_\`ݷ ]_UV\Y `Q]pcY nc_
Y]V^^_ c_c SYU `VaVf_U_S5 b `_]_jmo [_c_a_T_ ]l ]_WV] ݷalT^dcm`ݷ
S `a_YXS_\m^_V ]Vbc_ S ^QiV] QUaVb^_] `a_bcaQ^bcSV7
∙ ;_a_c[YV 1C8?BD2 `VaVf_Ul Yb`_\mXdocbp U\p _`cY]YXQgYY S b\dhQV5

Vb\Y c_h[Q5 [dUQ ^QU\VWYc 5ݷalT^dcm`ݷ _cbc_Yc _c cV[djVZ [_]Q^Ul
^V R_\VV hV] ^Q :;@ RQZc S`VaݷU Y\Y :;A RQZc ^QXQU7 3 ]QiY^^_] [_UV
cQ[_Z [_]Q^Ul b]VjV^YV XQUQݷcbp SbVT_ _U^Y] RQZc_]5 _cboUQ b__cSVc6
bcSdojVV _TaQ^YhV^YV7

3YU `VaVf_UQ ]_W^_ d[QXQcm pS^_5 `_bcQSYS `_b\V [_]Q^Ul b\_S_ C8?BD Y\Y
>51B 1QbbV]R\Va `_^Y]QVc5 aQXd]VVcbp5 Y b\_S_ 61B5 ^_ ^Q] nc_ ^V ^dW^_27 6b6
\Y nc_T_ ^V bUV\Qcm5 QbbV]R\Va SlRYaQVc cY` `VaVf_UQ `_ d]_\hQ^Yo5 `aYhݷ]
U\p RVXdb\_S^lf `VaVf_U_S nc_ >51B5 hc_ ^Qb _Rlh^_ dbcaQYSQVc5 Q S_c U\p
db\_S^lf `VaVf_U_S `_ d]_\hQ^Yo Yb`_\mXdVcbp C8?BD5 hc_ b_XUQݷc _`aVUV6
lV^^ݷ\ b\_W^_bcY7

;_]Q^UQ RVXdb\_S^_T_ `VaVf_UQ ^QXlSQVcbp :=@ 1_c b\_SQ :E=@5 [_c_a_V
Rd[SQ\m^_ `VaVS_UYcbp [Q[ 27ݷ]_alW`ݷ D [_]Q^Ul `aVUdb]_caV^ _UY^ _`V6
aQ^U5 _`aVUV\pojYZ b_RbcSV^^_ QUaVb5 [dUQ b\VUdVc `VaVUQcm d`aQS\V^YV7
HQjV SbVT_ Yb`_\mXdVcbp e_a]Q [_]Q^Ul :=@ b ^V`_baVUbcSV^^l] _`VaQ^6
U_]5 c_ Vbcm QUaVb_]5 d[QXQ^^l] `ap]_ S [_]Q^UVD VbcVbcSV^^_5 d[QXlSQV]
]l ^V hYb\_S_Z QUaVb5 [_c_a_T_ _Rlh^_ `a_bc_ ^V X^QV]5 Q ]Vc[d7 CQ[WV

;98UVbm Y]Vocbp S SYUd bVT]V^cl S ݷY]Q^YY^_`ݷ `a_gVbb_aQD b]7 XQ]VhQ^YV ^Q bca7 >9B7



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? ><<

S_X]_W^_ Yb`_\mX_SQcm aVTYbca_SlZ _`VaQ^U 1S nc_] b\dhQV `VaVf_U `a_YX6
S_UYcbp `_ QUaVbd5 SXpc_]d YX aVTYbcaQ2 Y\Y _`VaQ^U cY`Q ݷQ]pcm`ݷ 1QUaVb
hYcQVcbp YX US_Z^_T_ b\_SQ5 aQb`_\_WV^^_T_ S XQUQ^^_Z `_XYgYY S `Q]pcY2D
cQ[YV `VaVf_Ul ^QXlSQoc [_bSV^^l]Y 5 S _c\YhYV _c `ap]lf 5 U\p [_c_alf
QUaVb XQUQݷcbp pS^_7 @aYSVUݷ] ^Vb[_\m[_ `aY]Va_SC

:=@ 3I3<5 D `VaVf_U ^Q ]Vc[d 3I3<5
:=@ 51H D `VaVf_U `_ QUaVbd YX aVTYbcaQ NJa
:=@ d144Bf D `VaVf_U `_ QUaVbd5 b_UVaWQjV]dbp

D S `Q]pcY5 [_c_aQp `_]VhV^Q ]Vc[_Z 144B
:=@ d51Hf D `VaVf_U `_ QUaVbd5 `a_hYcQ^^_]d YX

D `Q]pcY5 aQb`_\_WV^^_Z `_ QUaVbd5
D SXpc_]d YX aVTYbcaQ NJa

8UVbm `VaSQp [_]Q^UQ XQUQݷc `ap]_Z `VaVf_U5 Q _bcQ\m^lV ‑ [_bSV^^lZ7
;_TUQ S [_]Q^UV :=@ Yb`_\mXdVcbp ^V`_baVUbcSV^^lZ _`VaQ^U5 ^Q bQ]_] UV\V QbbV]6

R\Va SlhYb\pVc aQX^Ygd QUaVb_S ]VWUd c_Z ]Vc[_Z5 [dUQ ]l f_cY] `VaVZcY5 Y QUaVb_]
[_]Q^Ul5 ^V`_baVUbcSV^^_ b\VUdojVZ XQ :=@D Y]V^^_ ncQ aQX^YgQ Y b\dWYc ^Qbc_p6
jY] ^V`_baVUbcSV^^l] _`VaQ^U_] S `_\dhQV]_Z S Yc_TV ]QiY^^_Z [_]Q^UV7 4_S_apc5
hc_ `aY Sl`_\^V^YY `VaVf_UQ ^Q pS^l] _RaQX_] XQUQ^^lZ QUaVb Yb`_\mXdVcbp _c^_bY6
cV\m^Qp QUaVbQgYp7 @aY b_XUQ^YY `a_TaQ]]l ^Q pXl[V QbbV]R\VaQ _R nc_] ]_]V^cV
]_W^_ ^V XQUd]lSQcmbp Y UQWV S__RjV VT_ ^V X^Qcm5 SVUm S cV[bcV `a_TaQ]]l ]l S [_6
]Q^UQf `a_bc_ d[QXlSQV] ]Vc[Y5 Q UQ\m^VZiVV ‑ XQR_cQ QbbV]R\VaQ7 ?c]VcY]5 hc_ Sbݷ
nc_ SVa^_ c_\m[_ U\p [_]Q^Ul `ap]_T_ `VaVf_UQ5 Q [_bSV^^lV `VaVf_Ul Sl`_\^pocbp
`_ ݷQbc_pjV]d^ݷ 1QRb_\oc^_]d2 QUaVbd7

6b\Y ]Vc[Q5 ^Q [_c_ado ^dW^_ `VaVZcY5 ^Qf_UYcbp U_bcQc_h^_ R\YX[_ [ cV[djVZ
`_XYgYY5 ]_W^_ `_`lcQcmbp _`cY]YXYa_SQcm ]QiY^^lZ [_U5 `aY]V^YS b\_S_ C8?BDC

=I<125<C
D 777
D ^VR_\mi_V [_\YhVbcS_ [_]Q^U
D 777
:=@ C8?BD =I<125<

>Q T\QX _Rlh^_ cpWV\_ _`aVUV\Ycm5 UVZbcSYcV\m^_ \Y ]Vc[Q ^Qf_UYcbp U_bcQc_h^_
R\YX[_5 cV] R_\VV hc_ ]Q[a_bl 1^Q`aY]Va5 PN]LQJ[2 ]_Tdc bTV^VaYa_SQcm gV\lZ apU
[_]Q^U5 Y^_TUQ b\QR_ `aVUb[QXdV]lZ `_ U\Y^V7 >_ _R nc_] ]_W^_ ^V RVb`_[_YcmbpC
Vb\Y aQbbc_p^YV U_ ]Vc[Y _[QWVcbp R_\miV U_`dbcY]_T_5 QbbV]R\Va SlUQbc _iYR[d
`aY]Va^_ cQ[_T_ SYUQC

69<571C=C<>C 5BB?BC C8?BD :E=@ 9C ?ED ?6 B1>75

Y _bcQ^Vcbp c_\m[_ ^QZcY bca_[d b d[QXQ^^l] ^_]Va_] 1S UQ^^_] b\dhQV <>2 Y dRaQcm
ݷVbaQR_cQSiVV^ݷ 3\_S_ C8?BD7

AQbb]_caY] cV`Vam [_]Q^Ul db\_S^lf `VaVf_U_S7 9f `a_gVbb_a `_UUVa6
WYSQVc U_S_\m^_ ]^_T_C `VaVf_U ]_WVc Sl`_\^pcmbp S XQSYbY]_bcY _c X^Q6
hV^Yp _U^_T_ e\QTQ5 [_]RY^QgYY e\QT_S Y UQWV S XQSYbY]_bcY _c X^QhV^Yp
aVTYbcaQ7
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CQR\YgQ <7;7 @a_bcVZiYV [_]Q^Ul db\_S^_T_ `VaVf_UQ
[_]Q^UQ db\_SYV [_]Q^UQ db\_SYV

`VaVf_UQ `VaVf_UQ
:J cOF: :>J cOF9
:C \OF: :>C \OF9
:3 LOF: :>3 LOF9
:? XOF: :>? XOF9
:@ YOF: :>@ YOF9

BaQXd WV bUV\QV] SQW^_V XQ]VhQ^YV7 3 `a_cYS_`_\_W^_bcm [_]Q^UQ] RVX6
db\_S^_T_ `VaVf_UQ5 [_]Q^Ul db\_S^_T_ `VaVf_UQ QbbV]R\Va `_ d]_\hQ^Yo
bhYcQVc 5ݷa_c[Y]Y_]ݷ Vb\Y ^V d[QXQcm cY` `VaVf_UQ pS^_7 CQ[_Z bcaQ^^lZ
`_Uf_U [ [_]Q^UQ] `VaVf_U_S _Rdb\_S\V^ Ybc_aYhVb[Y]Y `aYhY^Q]YC ^Q aQ^6
^Yf `a_gVbb_aQf \Y^VZ[Y HA? db\_S^lV `VaVf_Ul Rl\Y c_\m[_ [_a_c[Y]Y5
UadTYf ^V Rl\_7 @a_gVbb_a 9<A? Y SbV R_\VV `_XU^YV5 [_^Vh^_ WV5 `_UUVa6
WYSQoc Y R\YX[YV db\_S^lV `VaVf_UlD UQ\m^YV db\_S^lV `VaVf_Ul U_ bYf
`_a ^V `_UUVaWYSQocbp5 ^_ ^Q] _^Y Sbݷ aQS^_ ^V ^dW^l7 6jݷ _UY^ ^VcaY6
SYQ\m^lZ ]_]V^c b_bc_Yc S c_]5 hc_ SbV [_]Q^Ul db\_S^lf `VaVf_U_S
U_`db[Qoc c_\m[_ ^V`_baVUbcSV^^lZ _`VaQ^U 1_Rlh^_ nc_ `a_bc_ ]Vc6
[Q27 >Y YX aVTYbcaQ5 ^Y YX `Q]pcY SXpcm QUaVb U\p cQ[_T_ `VaVf_UQ ^V\mXp7
?Rlh^_ cQ[_V ^V ^dW^_5 ^_ Vb\Y Sbݷ WV `_caVRdVcbp5 ]_W^_ bUV\Qcm `VaVf_U
`_ `a_cYS_`_\_W^_]d db\_SYo ^Q USV [_]Q^Ul S`VaݷU5 Q b\VUdojVZ [_]Q^6
U_Z `_bcQSYcm RVXdb\_S^lZ `VaVf_UD `_\dhYcbp5 hc_ hVaVX nc_c RVXdb\_S^lZ
`VaVf_U ]l R\QT_`_\dh^_ `VaV`alT^V]5 Vb\Y Ybf_U^_V db\_SYV `VaVf_UQ ^V
Sl`_\^V^_5 Y5 ^Q_R_a_c5 Sl`_\^Y] `VaVf_U5 Vb\Y db\_SYV Rl\_ Sl`_\^V^_7

;Q[ Y U\p RVXdb\_S^lf `VaVf_U_S5 `aY caQ^b\pgYY [_]Q^U db\_S^lf `VaVf_U_S S
]QiY^^lZ [_U S [QhVbcSV _`VaQ^UQ SbcQS\pVcbp ^V QUaVb [Q[ cQ[_S_Z5 Q aQX^YgQ ]VWUd
`_XYgYVZ S `Q]pcY5 [dUQ b\VUdVc 5ݷalTQcm`ݷ Y Y^bcad[gYVZ5 b\VUdojVZ XQ cV[djVZ5 c_
Vbcm Yb`_\mXdVcbp _c^_bYcV\m^Qp QUaVbQgYp7

@a_bcVZiYV [_]Q^Ul db\_S^_T_ `VaVf_UQ `a_YXS_Upc `VaVf_U `_ d[QXQ^6
^_]d QUaVbd S XQSYbY]_bcY _c X^QhV^Yp _U^_T_ e\QTQ7 9]V^Q ncYf [_]Q^U
_RaQXdocbp YX Rd[Sl S 1_c b\_SQ :E=@25 `VaS_Z Rd[Sl ^QXSQ^Yp e\QTQ 1^Q`aY6
]Va5 c U\p e\QTQ cO2 Y5 S_X]_W^_5 SbcQS\V^^_Z ]VWUd ^Y]Y Rd[Sl W 1_c b\_SQ
25ݷD?<ݷ Vb\Y `VaVf_U ^dW^_ `a_YXSVbcY `aY db\_SYY aQSV^bcSQ e\QTQ ^d\o7
3bV ncY [_]Q^Ul `aYSVUV^l S cQR\7 <7;7 >Q`_]^Y]5 hc_ b]lb\ [QWU_T_ YX
e\QT_S ]l aQbb]_caV\Y ^Q bca7 >::7

CQ[YV [_]Q^Ul db\_S^_T_ `VaVf_UQ _Rlh^_ bcQSpc ^V`_baVUbcSV^^_ `_b\V
QaYe]VcYhVb[_Z _`VaQgYY 1^Q`aY]Va5 baQXd `_b\V [_]Q^Ul 3=@5 b]7 bca7 >;B27
CQ[5 USV [_]Q^Ul

3=@ 51H5 52H
:J 1B5h5AE1<

]_W^_ `a_hYcQcm [Q[ `aY[QX baQS^Ycmݷ X^QhV^Yp S aVTYbcaQf NJa Y NKa Y
Vb\Y _^Y aQS^l5 `VaVZcY ^Q ]Vc[d 1B5h5AE1<7ݷ



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? ><>

6b\Y ^Q] ^dW^_ baQS^Ycm USQ hYb\Q ^Q aQSV^bcS_5 Sbݷ U_S_\m^_ `a_bc_C
U_bcQc_h^_5 [Q[ S `aVUlUdjV] `aY]VaV5 S_b`_\mX_SQcmbp e\QT_] cO7 >_ hc_
UV\Qcm5 Vb\Y ^Qb Y^cVaVbdVc5 ^Q`aY]Va5 db\_SYV 𝑎 < 𝑏H B^QhQ\Q ]l5 VbcVbcSV^6
^_5 `aY]V^Y] [_]Q^Ud

3=@ 𝑎5 𝑏

;_]Q^UQ Sl`_\^Yc baQS^V^YV bS_Yf _`VaQ^U_S ‑ c_h^VV5 SlhcVc YX 𝑎 X^QhV6
^YV 𝑏 Y b__cSVcbcSdojY] _RaQX_] SlbcQSYc X^QhV^Yp e\QT_S7 5Q\m^VZiVV5
[Q[ ]l bVZhQb dSYUY]5 _[QXlSQVcbp ^Vb[_\m[_ b\_W^VV7

6b\Y hYb\Q 𝑎 Y 𝑏 ‑ X^Q[_SlV5 c_ ^Q `VaSlZ SXT\pU Sbݷ `a_bc_C SlhYcQ6
^YV 𝑎 − 𝑏 `aY db\_SYY 𝑎 < 𝑏 UQݷc hYb\_ bca_T_ _caYgQcV\m^_V5 cQ[ hc_ e\QT
X^Q[Q 1\O5 C97> fl172 U_\WV^ Rlcm dbcQ^_S\V^5 Y ]l ]_WV] S_b`_\mX_SQcmbp
[_]Q^U_Z :C Y\Y :>C7 >_ SVUm aVXd\mcQc ]_T Y ^V `_]VbcYcmbp S U\Y^d _`V6
aQ^UQ 1^Q`aY]Va5 S <; RYcQ5 Vb\Y ]l baQS^YSQV] <;6aQXapU^lV hYb\Q25 c_ Vbcm
]_T\_ S_X^Y[^dcm `VaV`_\^V^YV1 3 nc_] b\dhQV X^QhV^YV e\QTQ \O _[QWVcbp
`a_cYS_`_\_W^l] YbcY^^_]d X^Q[d aVXd\mcQcQ5 XQc_ RdUVc SXSVUݷ^ e\QT XO
1?F5Bfl?G fl1727 9^QhV T_S_ap5 `aY Sl`_\^V^YY db\_SYp 𝑎 < 𝑏 `_b\V Sl`_\^V6
^Yp baQS^V^Yp 1Y\Y SlhYcQ^Yp2 S_X]_W^l USQ SQaYQ^cQ X^QhV^YZ e\QT_SC
\OF:5 ^_ XOF9 1c_ Vbcm `VaV`_\^V^Yp ^V Rl\_5 hYb\_ `_\dhY\_bm _caYgQcV\m6
^_V25 \YR_ \OF95 ^_ XOF: 1hYb\_ `_\dhY\_bm `_\_WYcV\m^_V5 ^_ nc_ aVXd\mcQc
`VaV`_\^V^Yp5 Q ^Q bQ]_] UV\V aVXd\mcQc _caYgQcV\m^lZ27 9^QhV T_S_ap5 ^Qb
Y^cVaVbdVc5 hc_Rl e\QTY \O Y XO ^V Rl\Y aQS^l UadT UadTd C \O ̸=XO7 5\p cQ[_T_
b\dhQp S `a_gVbb_aV 9<A? `aVUdb]_caV^Q [_]Q^UQ :< 1_c b\_S :E=@ 96 <5CC D81>5
alT^dcm5`ݷ Vb\Y ]V^VV hV]25ݷ _R_X^QhQV]Qp cQ[WV ]^V]_^Y[_Z :>75 1:E=@ 96
>?D 7B51D5B ?B 5AE1<5 alT^dcm5`ݷ Vb\Y ^V R_\miV Y\Y aQS^_27ݷ

AQbb]_caY] cV`Vam bYcdQgYo5 [_TUQ hYb\Q 𝑎 Y 𝑏 ‑ RVXX^Q[_SlV7 ;Q[ ]l
dWV _RbdWUQ\Y S @7;7>ݷ 1b]7 bca7 >;@25 `_ Yc_TQ] QaYe]VcYhVb[Yf _`VaQgYZ
^QU RVXX^Q[_Sl]Y hYb\Q]Y e\QTY XO Y \O aQbb]QcaYSQcm ^V Y]VVc b]lb\Q5
^_ XQc_ _b]lb\V^^l] bcQ^_SYcbp aQbb]_caV^YV e\QTQ LO 131BBI fl1725 [_c_alZ
SlbcQS\pVcbp S VUY^Ygd5 Vb\Y `_ Yc_TQ] QaYe]VcYhVb[_Z _`VaQgYY `a_YX_6
iV\ `VaV^_b YX bcQaiVT_ aQXapUQ 1`aY b\_WV^YY2 \YR_ XQݷ] YX ^VbdjVbcSd6
ojVT_ aQXapUQ 1U\p SlhYcQ^Yp27 9]V^^_ nc_ ^Q] XUVbm Y ^dW^_C Vb\Y 𝑎 Y 𝑏
aQbb]QcaYSQocbp [Q[ RVXX^Q[_SlV Y 𝑎 < 𝑏5 c_ `aY SlhYcQ^YY 𝑎 − 𝑏 [Q[ aQX
Y `a_YX_ZUݷc cQ[_Z XQ5[ݷ cQ[ hc_ ]_W^_ S_b`_\mX_SQcmbp X^QhV^YV] e\QTQ
LO5 c_ Vbcm Sl`_\^Ycm [_]Q^Ud :35 [_c_aQp b`VgYQ\m^_ U\p UQ^^_Z bYcdQgYY
Y]VVc bY^_^Y]l :2 1:E=@ 96 25<?G5 alT^dcm5`ݷ Vb\Y ^YWV2ݷ Y :>15 1:E=@ 96
>?D 12?F5 ?B 5AE1<5 alT^dcm5`ݷ Vb\Y ^V SliV Y\Y aQS^_27ݷ

;_TUQ ^Qb Y^cVaVbdoc b__c^_iV^Yp ݷR_\miVݷ Y V^miV[ݷ \YR_ aQS^_5ݷ
`aYf_UYcbp S[\ohYcm S aQbb]_caV^YV e\QT cO5 [_c_alZ 1[Q[ U\p X^Q[_Slf5
cQ[ Y U\p RVXX^Q[_Slf hYbV\2 _R_X^QhQVc aQSV^bcS_ QaTd]V^c_S `aVUiVbcSd6
ojVZ [_]Q^Ul 3=@7

3bV [_]Q^Ul db\_S^lf `VaVf_U_S `_ aVXd\mcQcd QaYe]VcYhVb[_T_ baQS^V6
^Yp `aYSVUV^l S cQR\7 <7<7



><? 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

CQR\YgQ <7<7 ;_]Q^Ul db\_S^_T_ `VaVf_UQ `_ aVXd\mcQcQ] QaYe]VcYhVb[_T_
baQS^V^Yp 13=@ 𝑎5 𝑏2

Y]p :E=@ 96777 Sla7 db\_SYV bY^_6
[_]7 𝑎 ∨ 𝑏 `VaVf_UQ ^Y]

aQSV^bcS_
:5 5AE1< 𝑎 = 𝑏 cO= 1 :J
:>5 >?D 5AE1< 𝑎 ̸= 𝑏 cO= 0 :>J

^VaQSV^bcSQ U\p X^Q[_Slf hYbV\
:< <5CC 𝑎 < 𝑏 \O ̸=XO

:>75 >?D 7B51D5B ?B 5AE1<
:<5 <5CC ?B 5AE1< 𝑎 6 𝑏 \O ̸=XO Y\Y cO= 1
:>7 >?D 7B51D5B
:7 7B51D5B 𝑎 > 𝑏 \O=XO Y cO= 0

:><5 >?D <5CC ?B 5AE1<
:75 7B51D5B ?B 5AE1< 𝑎 > 𝑏 \O=XO
:>< >?D <5CC

^VaQSV^bcSQ U\p RVXX^Q[_Slf hYbV\
:2 25<?G 𝑎 < 𝑏 LO= 1 :3

:>15 >?D 12?F5 ?B 5AE1<
:25 25<?G ?B 5AE1< 𝑎 6 𝑏 LO= 1 Y\Y cO= 1
:>1 >?D 12?F5
:1 12?F5 𝑎 > 𝑏 LO= 0 Y cO= 0

:>25 >?D 25<?G ?B 5AE1<
:15 12?F5 ?B 5AE1< 𝑎 > 𝑏 LO= 0 :>3
:>2 >?D 25<?G

<7;7:97 ? `_bca_V^YY SVcS\V^YZ Y gY[\_S

>_SYh[Y hQbc_ cVapocbp5 `lcQpbm b `_]_jmo [_]Q^U db\_S^lf Y RVX6
db\_S^lf `VaVf_U_S `_bca_Ycm `aYSlh^lV `_ c_]d WV @Qb[Q\o [_^bcad[gYY
SVcS\V^Yp 1_`VaQc_a 96‑5<C52 Y\Y gY[\Q b `aVUdb\_SYV] 1_`VaQc_a G89<527
BV[aVc Yf `_bca_V^Yp b_bc_Yc S c_]5 hc_ db\_S^lZ `VaVf_U S R_\miY^bcSV
b\dhQVS `aYf_UYcbp UV\Qcm `_ `a_cYS_`_\_W^_]d db\_SYoD ^Q`aY]Va5 Vb6
\Y S @Qb[Q\V ]l Rl ^Q`YbQ\Y gY[\ b XQT_\_S[_] Sa_UV G89<5ݷ 1 F 9 5ݷ?4
c_ ^Q pXl[V QbbV]R\VaQ ^Q] `aYUݷcbp b^QhQ\Q baQS^Ycm 1 b ^d\ݷ] 1^Q`aY]Va5
[_]Q^U_Z 3=@ 4G?B4 d1f5 925 Q XQcV] bUV\Qcm `VaVf_U [_]Q^U_Z :>J5 c_ Vbcm
:E=@ 96 >?D J5B?7

3__RjV _Rlh^lZ `Qb[Q\VSb[YZ gY[\ b `aVUdb\_SYV]

G89<5 db\_SYV 4? cV\_

baVUbcSQ]Y ]QiY^^lf [_]Q^U aVQ\YXdVcbp `_ b\VUdojVZ bfV]VC
3I3<5C SlhYb\V^YV db\_SYp

SWH 3I3<5hAE9D D Slf_U
Sl`_\^V^YV cV\Q
SVY 3I3<5 D `_Sc_a

3I3<5hAE9DC



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? ><@

Q SVcS\V^YV S VT_ `_\^_] SQaYQ^cV

96 db\_SYV D85> SVcSm: 5<C5 SVcSm;

`aVSaQjQVcbp S
SlhYb\V^YV db\_SYp
SWH 5<C5h2B1>38 D ^Q SVc[d 5<C5
Sl`_\^V^YV SVcSY:
SVY 96hAE9D D _Rf_U SVc[Y 5<C5

5<C5h2B1>38C
Sl`_\^V^YV SVcSY;

96hAE9DC

3 _R_Yf b\dhQpf ݷV]_^Y[_Z^[ݷ SWH ]l _R_X^QhY\Y db\_S^lZ `VaVf_U `_
^VSl`_\^V^Yo db\_SYp5 c_ Vbcm `VaVf_U5 [_c_alZ Sl`_\^pVcbp5 Vb\Y db\_SYV
_[QXQ\_bm \_W^_7 Nc_ S`_\^V `_^pc^_5 Vb\Y dhVbcm5 hc_ baQXd XQ db\_SYV] S
`VaS_] b\dhQV YUݷc cV\_ gY[\Q5 S_ Sc_a_] ‑ SVc[Q D85>5 c_ Vbcm Y]V^^_ cV
UVZbcSYp5 [_c_alV ^dW^_ bUV\Qcm5 Vb\Y db\_SYV Sl`_\^V^_ 1YbcY^^_2D ^_ S
cQ[_] b\dhQV ^Q] ^V ^dW^_ ^Y[dUQ 5ݷalTQcm`ݷ ]l dWV ^Qf_UY]bp5 TUV ^Q6
U_7 ݷ]_alW@ݷ ^dW^_ Sl`_\^Ycm5 Vb\Y cV\_5 `aVU^QX^QhV^^_V [ Yb`_\^V^Yo5
caVRdVcbp `a_`dbcYcm ^V Yb`_\^pp ‑ c_ Vbcm Vb\Y db\_SYV _[QXQ\_bm \_W^l]7

@aY `a_TaQ]]Ya_SQ^YY ^Q pXl[V QbbV]R\VaQ ]_W^_ XQ]VcYcm5 hc_ db\_S6
^lV `VaVf_Ul `_ ^VSl`_\^V^Yo db\_SYp S__RjV SbcaVhQocbp ^Q]^_T_ hQjV5
hV] `VaVf_Ul `_ VT_ Sl`_\^V^Yo7 Bc_Yc b[QXQcm5 hc_ S cQ[Yf b\dhQpf `aY
^Q\YhYY SlR_aQ \dhiV `aY]V^pcm ]^V]_^Y[Y b Rd[S_Z >5 cQ[YV [Q[ :>25 :>15
:>755 :><5 Y c7 `75 hc_Rl `_UhVa[^dcmC `VaVf_U b_SVaiQVcbp `_ `a_cYS_`_6
\_W^_]d db\_SYoD nc_ U_RQSYc pb^_bcY SQiVZ `a_TaQ]]V7 >Q`_]^Y]5 hc_
Rd[SQ > S_ SbVf ncYf ]^V]_^Y[Qf _X^QhQVc >?D7

<7;7::7 Db\_S^lV `VaVf_Ul Y aVTYbca NLaD gY[\l

;Q[ dWV T_S_aY\_bm5 ^V[_c_alV aVTYbcal _RjVT_ ^QX^QhV^Yp S ^V[_c_alf
b\dhQpf YTaQoc _b_Rdo a_\m7 3 hQbc^_bcY5 aVTYbca NLa \dhiV UadTYf `aY6
b`_b_R\V^ [ a_\Y bhݷchY[Q gY[\QC S bYbcV]V [_]Q^U `a_gVbb_aQ 9<A? Y]Vocbp
b`VgYQ\m^lV [_]Q^Ul U\p `_bca_V^Yp gY[\_S b NLa S a_\Y bhݷchY[Q5 Q U\p
UadTYf aVTYbca_S cQ[Yf [_]Q^U ^Vc7

?U^Q YX cQ[Yf [_]Q^U ^QXlSQVcbp <??@ Y `aVU^QX^QhV^Q U\p _aTQ^YXQ6
gYY gY[\_S b XQaQ^VV YXSVbc^l] [_\YhVbcS_] YcVaQgYZ7 3 [QhVbcSV bhݷchY[Q
gY[\Q _^Q Yb`_\mXdVc aVTYbca NLa5 S [_c_alZ `VaVU ^QhQ\_] gY[\Q b\VUdVc
XQ^VbcY hYb\_ ^dW^lf YcVaQgYZ7 BQ]Q [_]Q^UQ <??@ Sl`_\^pVc USQ UVZ6
bcSYpC d]V^miQVc ^Q VUY^Ygd X^QhV^YV S aVTYbcaV NLa Y5 Vb\Y S aVXd\mcQcV
X^QhV^YV ^V bcQ\_ aQS^l] ^d\o5 `a_YXS_UYc `VaVf_U ^Q XQUQ^^do ]Vc[d7 ?c6
]VcY]5 hc_ d [_]Q^Ul <??@ Vbcm _U^_ SQW^_V _TaQ^YhV^YVC _^Q Sl`_\^pVc
c_\m[_ ݷa_c[YV_]ݷ `VaVf_Ul5 c_ Vbcm b Vݷ `_]_jmo ^VS_X]_W^_ _bdjVbcSYcm
`VaVf_U ^Q ]Vc[d5 _cbc_pjdo _c bQ]_Z [_]Q^Ul R_\VV hV] ^Q :;A RQZc7



><A 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

@dbcm5 ^Q`aY]Va5 d ^Qb Vbcm ]QbbYS YX :999 US_Z^lf b\_S5 XQUQ^^lZ b
`_]_jmo UYaV[cYSl

1BB1I B5C4 :999

Y ]l f_cY] `_bhYcQcm bd]]d VT_ n\V]V^c_S7 Nc_ ]_W^_ bUV\Qcm b `_]_jmo
b\VUdojVT_ eaQT]V^cQ [_UQC

=?F 53H5 :999 D [_\6S_ YcVaQgYZ
=?F 5C95 1BB1I D QUaVb `VaS_T_ n\V]V^cQ
=?F 51H5 9 D ^QhQ\m^_V X^QhV^YV bd]]l

<@C 144 51H5 d5C9f D `aYRQS\pV] hYb\_ [ bd]]V
144 5C95 = D QUaVb b\VUdojVT_ n\V]V^cQ
<??@ <@ D d]V^miQV] bhݷchY[D

D Vb\Y ^dW^_ 6 `a_U_\WQV]

8UVbm ]l Yb`_\mX_SQ\Y eQ[cYhVb[Y USV `VaV]V^^lV gY[\Q ‑ aVTYbca NLa
S [QhVbcSV bhݷchY[Q Y aVTYbca N\R U\p faQ^V^Yp QUaVbQ cV[djVT_ n\V]V^cQ
]QbbYSQ7

;_^Vh^_5 ]_W^_ `a_YXSVbcY Q^Q\_TYh^_V UVZbcSYV Y U\p \oR_T_ UadT_T_
aVTYbcaQ _RjVT_ ^QX^QhV^Yp5 S_b`_\mX_SQSiYbm USd]p [_]Q^UQ]Y7 >Q`aY]Va5
]l ]_WV] d]V^miYcm ^Q VUY^Ygd aVTYbca NJa Y `VaVZcY ^Q ]Vc[d <@ `aY
db\_SYY5 hc_ `_\dhV^^lZ S NJa aVXd\mcQc ^V aQSV^ ^d\oD nc_ RdUVc SlT\pUVcm
cQ[C

453 51H
:>J <@

C_h^_ cQ[ WV ]_W^_ XQ`YbQcm USV [_]Q^Ul Y U\p aVTYbcaQ NLaC

453 53H
:>J <@

@aVY]djVbcS_ [_]Q^Ul <??@ <@ `VaVU ncY]Y USd]p [_]Q^UQ]Y b_bc_Yc S
c_]5 hc_ Vݷ ]QiY^^lZ [_U XQ^Y]QVc ]V^miV `Q]pcY5 f_cp5 [Q[ ^Y bcaQ^^_5
^Q R_\miY^bcSV `a_gVbb_a_S aQR_cQVc ]VU\V^^VV7

3 `aY]VaV b ]QbbYS_] ]_W^_ _R_ZcYbm Y RVX N\R5 _U^Y] c_\m[_ bhݷchY[_]C

=?F 53H5 :999
=?F 51H5 9

<@C 144 51H5 d1BB1I4=353H6=f
<??@ <@

8UVbm Vbcm USQ Y^cVaVb^lf ]_]V^cQ7 3_6`VaSlf5 ]QbbYS ]l Sl^dWUV^l `a_f_UYcm
_c [_^gQ [ ^QhQ\d7 3_6Sc_alf5 Yb`_\^YcV\m^lZ QUaVb S [_]Q^UV 144 Y]VVc ^Vb[_\m6
[_ bcaQ^^lZ SYU7 5VZbcSYcV\m^_5 aVTYbca NLa `a_RVTQVc X^QhV^Yp _c :999 U_ : 1U\p
^d\VS_T_ X^QhV^Yp gY[\ dWV ^V Sl`_\^pVcbp25 c_TUQ [Q[ QUaVbQ n\V]V^c_S ]QbbYSQ `a_6
RVTQoc X^QhV^Yp _c 1BB1I4=3BBB U_ 1BB1I4=395 cQ[ hc_ d]^_WQcm ^Q = b\VU_SQ\_ Rl
^V NLa5 Q 153H6:27 ?U^Q[_ nc_T_ ]l bUV\Qcm ^V ]_WV] Y `a_bc_ SlhYcQV] =7 >Q `VaSlZ



<7;7 ?b^_Sl bYbcV]l [_]Q^U 9<A? ><B

SXT\pU nc_ `a_cYS_aVhYc b[QXQ^^_]d S <7;7>ݷ _c^_bYcV\m^_ _RjVT_ SYUQ Yb`_\^YcV\m6
^_T_ QUaVbQ 1b\QTQV]_V S SYUV [_^bcQ^cl U_\W^_ Rlcm _U^_ \YR_ ^Y _U^_T_25 ^_ ^Q
bQ]_] UV\V QbbV]R\Va WJ\V `ap]_ S_ SaV]p caQ^b\pgYY SlhcVc X^QhV^YV = YX X^Q6
hV^Yp 1BB1I Y dWV S cQ[_] SYUV _ccaQ^b\YadVc5 cQ[ hc_ S Yc_T_S_] ]QiY^^_] [_UV
[_^bcQ^c^_V b\QTQV]_V RdUVc _U^_7

AQbb]_caY] cV`Vam USV U_`_\^YcV\m^lV [_]Q^Ul db\_S^_T_ `VaVf_UQ7 ;_6
]Q^UQ :3HJ 1:E=@ 96 La 9C J5B?2 `a_YXS_UYc `VaVf_U5 Vb\Y S aVTYbcaV La b_UVa6
WYcbp ^_\m7 E\QTY `aY nc_] ^V dhYclSQocbp7 1^Q\_TYh^l] _RaQX_] [_]Q^6
UQ :53HJ `a_YXS_UYc `VaVf_U5 Vb\Y ^_\m b_UVaWYcbp S aVTYbcaV NLa7 ;Q[ Y U\p
[_]Q^Ul <??@5 nc_c `VaVf_U SbVTUQ [_a_c[YZ7 Hc_Rl `_^pcm5 XQhV] SSVUV^l
ncY [_]Q^Ul5 `aVUbcQSmcV5 hc_ ^Q ]_]V^c Sf_UQ S gY[\ S aVTYbcaV NLa dWV
b_UVaWYcbp ^_\m7 C_TUQ b^QhQ\Q Sl`_\^Ycbp cV\_ gY[\Q5 Q `_c_] [_]Q^UQ
<??@ d]V^miYc bhݷchY[ ^Q VUY^Ygd5 S aVXd\mcQcV hVT_ bhݷchY[ _[QWVcbp aQ6
SV^ ]Q[bY]Q\m^_ S_X]_W^_]d gV\_]d RVXX^Q[_S_]d hYb\d 1US_Yh^Qp XQ`Ybm
nc_T_ hYb\Q b_bc_Yc YX SbVf VUY^Yg25 cQ[ hc_ cV\_ gY[\Q RdUVc Sl`_\^V^_
232 aQX5 c_TUQ [Q[ `_ b]lb\d VT_5 b[_aVV SbVT_5 ^V b\VU_SQ\_ Sl`_\^pcm S_6
_RjV7 Hc_Rl YXRVWQcm cQ[Yf ^V`aYpc^_bcVZ5 `VaVU gY[\_] ]_W^_ `_bcQSYcm
[_]Q^Ud :53HJC

D XQ`_\^pV] 53H
:53HJ <@A

<@C D cV\_ gY[\Q
D 777
<??@ <@

<@AC

5\p `_\^_cl [QacY^l d`_]p^V] USV ]_UYeY[QgYY [_]Q^Ul <??@7 ;_]Q^UQ
<??@55 ^QXlSQV]Qp cQ[WV <??@J5 `a_YXS_UYc `VaVf_U5 Vb\Y S aVTYbcaV NLa `_6
b\V VT_ d]V^miV^Yp ^Q VUY^Ygd ‑ ^V ^_\m Y `aY nc_] e\QT cO dbcQ^_S\V^5
c_TUQ [Q[ [_]Q^UQ <??@>5 1Y\Y5 hc_ c_ WV bQ]_V5 <??@>J2 ‑ Vb\Y S aVTYbcaV
NLa ^V ^_\m Y e\QT cO bRa_iV^7 D]V^miV^YV aVTYbcaQ NLa ncY [_]Q^Ul `a_6
YXS_Upc S \oR_] b\dhQV5 c7 V7 UQWV c_TUQ5 [_TUQ cO V^ݷ S c_] `_\_WV^YY7ݷ ;Q[
]_W^_ U_TQUQcmbp5 Rd[SQ ݷ5ݷ XUVbm _X^QhQVc 5AE1<5 Q Rd[SQ ݷJݷ ‑ J5B?7

<7;7:;7 @_RYc_SlV _`VaQgYY

9^e_a]QgYo5 XQ`YbQ^^do S aVTYbcal Y `Q]pcm S SYUV RQZc_S5 b\_S Y
US_Z^lf b\_S ]_W^_ aQbb]QcaYSQcm ^V c_\m[_ [Q[ `aVUbcQS\V^YV gV\lf hY6
bV\5 ^_ Y [Q[ bca_[Y5 b_bc_pjYV YX _cUV\m^lf Y 1S _RjV] b\dhQV2 ^Y[Q[ ^V
bSpXQ^^lf ]VWUd b_R_Z RYc_S7

5\p aQR_cl b cQ[Y]Y RYc_Sl]Y bca_[Q]Y Yb`_\mXdocbp b`VgYQ\m^lV [_6
]Q^Ul `_RYc_Slf _`VaQgYZ 7 @a_bcVZiY]Y YX ^Yf pS\pocbp USdf]Vbc^lV
[_]Q^Ul 1>45 ?B Y H?B5 Sl`_\^pojYV b__cSVcbcSdojdo \_TYhVb[do _`VaQ6
gYo 5ݷYݷ1 5ݷY\Yݷ Yb[\ohQojVVݷ Y\Y2ݷ _cUV\m^_ ^QU `VaSl]Y RYcQ]Y _R_Yf
_`VaQ^U_S5 _cUV\m^_ ^QU Sc_al]Y RYcQ]Y Y c7 U7D aVXd\mcQc5 `aVUbcQS\pojYZ
b_R_Z RYc_Sdo bca_[d c_Z WV U\Y^l5 hc_ Y _`VaQ^Ul5 XQ^_bYcbp5 [Q[ _Rlh^_



>=9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

U\p QaYe]VcYhVb[Yf [_]Q^U5 S aVTYbca Y\Y _R\Qbcm `Q]pcY5 _`aVUV\pV]do
`VaSl] _`VaQ^U_]7 ?TaQ^YhV^Yp ^Q Yb`_\mXdV]lV _`VaQ^Ul d ncYf [_]Q^U
cQ[YV WV5 [Q[ Y d USdf]Vbc^lf QaYe]VcYhVb[Yf [_]Q^UC `VaSlZ _`VaQ^U
U_\WV^ Rlcm \YR_ aVTYbca_Sl]5 \YR_ cY`Q 5ݷQ]pcm`ݷ Sc_a_Z _`VaQ^U ]_WVc
Rlcm \oR_T_ cY`QD ^V\mXp Yb`_\mX_SQcm _`VaQ^U cY`Q ݷQ]pcm`ݷ _U^_SaV]V^^_
U\p `VaS_T_ Y Sc_a_T_ _`VaQ^UQD Vb\Y ^Y _UY^ YX _`VaQ^U_S ^V pS\pVcbp aV6
TYbca_Sl]5 ^V_Rf_UY]_ d[QXQcm aQXapU^_bcm _`VaQgYY b `_]_jmo _U^_T_ YX
b\_S 2ID55 G?B4 Y 4G?B47 ?bdjVbcSYcm `_RYc_S_V _caYgQ^YV 1Y^SVabYo2 ]_W6
^_ b `_]_jmo [_]Q^Ul >?D5 Y]VojVZ _UY^ _`VaQ^U7 ?`VaQ^U ]_WVc Rlcm
aVTYbca_SlZ Y\Y cY`Q DݷQ]pcm`ݷ S `_b\VU^V] b\dhQV5 VbcVbcSV^^_5 U_\W^Q
Rlcm d[QXQ^Q aQXapU^_bcm _`VaQ^UQ7 3bV ncY [_]Q^Ul dbcQ^QS\YSQoc e\QTY
cO5 \O Y YO S b__cSVcbcSYY b aVXd\mcQc_]D _Rlh^_ Yb`_\mXdVcbp c_\m[_ e\QT
cO7

3 `a_TaQ]]Qf ^Q pXl[V QbbV]R\VaQ hQbc_ SbcaVhQVcbp [_]Q^UQ H?B5 _RQ
_`VaQ^UQ [_c_a_Z `aVUbcQS\poc b_R_Z _UY^ Y c_c WV aVTYbca5 ^Q`aY]Va5
H?Bݷ 51H5 51H7ݷ Nc_ _X^QhQVc _R^d\V^YV d[QXQ^^_T_ aVTYbcaQ5 c7 V7 c_ WV bQ6
]_V5 hc_ Y F?=ݷ 51H5 7ݷ9 ;_]Q^Ud H?B U\p nc_T_ Yb`_\mXdoc5 `_c_]d hc_
_^Q XQ^Y]QVc ]V^miV ]VbcQ 1; RQZcQ `a_cYS > U\p [_]Q^Ul =?F2 Y aQR_cQVc
^Q ^Vb[_\m[_ cQ[c_S RlbcaVV7 >V[_c_alV `a_TaQ]]Ybcl S]Vbc_ =?F 51H56:
`aVU`_hYcQoc Yb`_\mX_SQcm USV [_]Q^Ul H?B 51H551H Y >?D 51H5 f_cp Sl6
YTali cdc dWV ^V bc_\m XQ]VcV^ 1= RQZcQ [_UQ `a_cYS >25 Q `_ SaV]V^Y Yb6
`_\^V^Yp ]_W^_ Y `a_YTaQcm7 =_W^_ `aYSVbcY Y UadTYV `aY]Val `_U_R^_T_
Yb`_\mX_SQ^Yp `_RYc_Slf _`VaQgYZ7 CQ[5 b `_]_jmo [_]Q^Ul 1>4 ]_W^_ `_6
\dhYcm _bcQc_[ _c UV\V^Yp RVXX^Q[_S_T_ hYb\Q ^Q bcV`V^m US_Z[Y 1_c : U_
<; bcV`V^Y2D ^Q`aY]Va5 4<1ݷ 51H5<ݷ _bcQSYc S 51H _bcQc_[ _c UV\V^Yp VT_
Ybf_U^_T_ X^QhV^Yp ^Q =5 Q 4<1ݷ 51H5:68ݷ ‑ _c _bcQc_[ _c UV\V^Yp ^Q <;7

;_TUQ ^dW^_ `a_bc_ `a_SVaYcm ^Q\YhYV S hYb\V _U^_T_ YX XQUQ^^lf RY6
c_S5 ]_WVc _[QXQcmbp dU_R^_Z [_]Q^UQ D5CD5 [_c_aQp aQR_cQVc cQ[ WV5 [Q[ Y
[_]Q^UQ 1>45 c_ Vbcm Sl`_\^pVc `_RYc_S_V ݷYݷ ^QU bS_Y]Y _`VaQ^UQ]Y5 ^_ aV6
Xd\mcQc ^Y[dUQ ^V XQ`YblSQVc5 Q c_\m[_ SlbcQS\pVc e\QTY7 3 hQbc^_bcY5 U\p
`a_SVa[Y ^Q aQSV^bcS_ ^d\o S]Vbc_ @=3ݷ 51H5 ݷ9 hQbc_ Yb`_\mXdoc [_]Q^Ud
D5CDݷ 51H5 51H5ݷ [_c_aQp XQ^Y]QVc ]V^miV `Q]pcY Y aQR_cQVc RlbcaVV7

;a_]V [_]Q^U5 aQR_cQojYf ^QU [QWUl] RYc_] _`VaQ^UQ 1_`VaQ^U_S2 Y
aVQ\YXdojYf \_TYhVb[YV _`VaQgYY5 hQbc_ `aYf_UYcbp `aY]V^pcm _`VaQgYY
`_RYc_S_T_ bUSYTQ 5 [_c_alV aQR_cQoc ^QU SbV]Y RYcQ]Y _`VaQ^UQ baQXd5
`_`a_bcd bUSYTQp Yf7 ;_]Q^Ul `a_bc_T_ `_RYc_S_T_ bUSYTQ C8B 1C896D B978D2
Y C8< 1C896D <56D2 Y]Voc USQ _`VaQ^UQ5 `VaSlZ YX [_c_alZ d[QXlSQVc5 hc_
bUSYTQcm5 Q Sc_a_Z ‑ ^Q b[_\m[_ RYc_S `a_YXS_UYcm bUSYT7 @VaSlZ _`VaQ^U
]_WVc Rlcm aVTYbca_Sl] Y\Y cY`Q ݷQ]pcm`ݷ 1S_ Sc_a_] b\dhQV _RpXQcV\m^_
d[QXQ^YV aQXapU^_bcY27 3c_a_Z _`VaQ^U ]_WVc Rlcm \YR_ ^V`_baVUbcSV^^l]5
c_ Vbcm hYb\_] _c : U_ <: 1^Q bQ]_] UV\V ]_W^_ d[QXQcm \oR_V hYb\_5 ^_ _c
^VT_ RdUdc Yb`_\mX_SQcmbp c_\m[_ ]\QUiYV `pcm aQXapU_S25 \YR_ aVTYbca_]
LU D ^Y[Q[YV UadTYV aVTYbcal Yb`_\mX_SQcm ^V\mXp7 @aY Sl`_\^V^YY ncYf
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SHR 0 CF

CFSHL, SAL 0

CFSAR

AYb7 <7<7 BfV]Q aQR_cl [_]Q^U `_RYc_S_T_ bUSYTQ

[_]Q^U b aVTYbca_] LU S [QhVbcSV Sc_a_T_ _`VaQ^UQ `a_gVbb_a YT^_aYadVc SbV
aQXapUl LU5 [a_]V `pcY ]\QUiYf7 BQ] aVTYbca5 VbcVbcSV^^_5 ^V ]V^pVcbp7

BfV]Q bUSYTQ ^Q : RYc b\VUdojQp7 @aY bUSYTV S\VS_ bcQaiYZ RYc bUSY6
TQV]_T_ hYb\Q `VaV^_bYcbp S_ e\QT LO5 _bcQ\m^lV RYcl bUSYTQocbp S\VS_ 1c_
Vbcm RYc b ^_]Va_];: 𝑛 `_\dhQVc X^QhV^YV5 [_c_a_V U_ _`VaQgYY Y]V\ RYc b
^_]Va_] 𝑛−125 S ]\QUiYZ RYc XQ`YblSQVcbp ^_\m7 @aY bUSYTV S`aQS_5 ^Q_R_6
a_c5 S_ e\QT LO XQ^_bYcbp ]\QUiYZ RYc5 SbV RYcl bUSYTQocbp S`aQS_ 1c_ Vbcm
RYc b ^_]Va_] 𝑛 `_\dhQVc X^QhV^YV5 [_c_a_V U_ _`VaQgYY Y]V\ RYc b ^_]Va_]
𝑛+ 125 S bcQaiYZ RYc XQ`YblSQVcbp ^_\m7

?c]VcY]5 hc_ U\p RVXX^Q[_Slf hYbV\ bUSYT ^Q 𝑛 RYc S\VS_ n[SYSQ\V^cV^
d]^_WV^Yo ^Q 2𝑛5 Q bUSYT S`aQS_ ‑ gV\_hYb\V^^_]d UV\V^Yo ^Q 2𝑛 b _cRaQ6
blSQ^YV] _bcQc[Q7 9^cVaVb^_5 hc_ U\p X^Q[_Slf hYbV\ bYcdQgYp b_ bUSYT_]
S\VS_ QRb_\oc^_ Q^Q\_TYh^Q5 Q S_c bUSYT S`aQS_ U\p \oR_T_ _caYgQcV\m^_T_
hYb\Q UQbc `_\_WYcV\m^_V5 SVUm S X^Q[_SlZ RYc RdUVc XQ`YbQ^ ^_\m7 @_nc_]d
^QapUd b [_]Q^UQ]Y `a_bc_T_ bUSYTQ SS_Upcbp cQ[WV Y [_]Q^Ul QaYe]VcY6
hVb[_T_ `_RYc_S_T_ bUSYTQ C1< 1C896D 1B9D8=5D93 <56D2 Y C1B 1C896D 1B9D8=5D93
B978D27 ;_]Q^UQ C1< UV\QVc c_ WV bQ]_V5 hc_ Y [_]Q^UQ C8< 1^Q bQ]_] UV6
\V nc_ _U^Q Y cQ WV ]QiY^^Qp [_]Q^UQ27 Hc_ [QbQVcbp [_]Q^Ul C1B5 c_ _^Q
aQR_cQVc Q^Q\_TYh^_ [_]Q^UV C8B5 XQ Yb[\ohV^YV] c_T_5 hc_ S bcQaiV] RYcV
X^QhV^YV b_faQ^pVcbp cQ[Y] WV5 [Q[Y] _^_ Rl\_ U_ _`VaQgYYD cQ[Y] _RaQX_]5
Vb\Y aQbb]QcaYSQcm bUSYTQV]do RYc_Sdo bca_[d [Q[ XQ`Ybm X^Q[_S_T_ gV\_6
T_ hYb\Q5 c_ _`VaQgYp C1B ^V YX]V^Yc X^Q[ hYb\Q 1`_\_WYcV\m^_V _bcQ^Vcbp
`_\_WYcV\m^l]5 _caYgQcV\m^_V ‑ _caYgQcV\m^l]27 9^QhV T_S_ap5 _`VaQgYp
QaYe]VcYhVb[_T_ bUSYTQ S`aQS_ n[SYSQ\V^c^Q UV\V^Yo ^Q 2𝑛 b _cRaQblSQ^Y6
V] _bcQc[Q U\p X^Q[_Slf gV\lf hYbV\7 ?`VaQgYY `a_bclf Y QaYe]VcYhVb[Yf
bUSYT_S bfV]QcYhVb[Y `_[QXQ^l ^Q aYb7 <7<7

;_]Q^Ul `_RYc_Slf bUSYT_S aQR_cQoc T_aQXU_ RlbcaVV5 hV] [_]Q^Ul
d]^_WV^Yp Y UV\V^YpD [a_]V c_T_5 _RaQjQcmbp b ^Y]Y bdjVbcSV^^_ \VThVC
]_W^_ Yb`_\mX_SQcm \oRlV aVTYbcal5 cQ[ hc_ ^V ^dW^_ Ud]Qcm _ SlbS_R_W6
UV^YY Q[[d]d\pc_aQ7 @_nc_]d `aY d]^_WV^YY Y UV\V^YY ^Q bcV`V^Y US_Z[Y
`a_TaQ]]Ybcl `_hcY SbVTUQ Yb`_\mXdoc Y]V^^_ [_]Q^Ul `_RYc_Slf bUSYT_S7
;_]`Y\pc_al pXl[_S Slb_[_T_ da_S^p `aY caQ^b\pgYY QaYe]VcYhVb[Yf Sl6

;:@_ caQUYgYY ]l `aVU`_\QTQV]5 hc_ RYcl XQ^d]Va_SQ^l b`aQSQ ^Q\VS_5 ^QhY^Qp b ^d\p5
c_ Vbcm5 ^Q`aY]Va5 S <;6RYc^_] hYb\V ]\QUiYZ RYc Y]VVc ^_]Va 95 Q bcQaiYZ ‑ ^_]Va <:7



>=; 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

aQWV^YZ c_WV `_ S_X]_W^_bcY bcQaQocbp Yb`_\mX_SQcm bUSYTY S]Vbc_ d]^_6
WV^Yp Y UV\V^Yp7

;a_]V aQbb]_caV^^lf5 `a_gVbb_a 9<A? `_UUVaWYSQVc cQ[WV [_]Q^Ul
ݷb\_W^lfݷ `_RYc_Slf bUSYT_S C8B4 Y C8<45 aQR_cQojYf hVaVX USQ aVTYbcaQD
[_]Q^Ul gY[\YhVb[_T_ `_RYc_S_T_ bUSYTQ B?B Y B?<D [_]Q^Ul gY[\Y6
hVb[_T_ bUSYTQ hVaVX e\QT LO ‑ B3B Y B3<7 =_Tdc _[QXQcmbp _hV^m `_\VX^l
[_]Q^Ul5 aQR_cQojYV b _cUV\m^l]Y RYcQ]Y bS_Yf _`VaQ^U_S ‑ 2D5 2DC5 2D35
2DB5 2C6 Y 2CB7 3bV ncY [_]Q^Ul ]l aQbb]QcaYSQcm ^V RdUV]D `aY WV\Q^YY
hYcQcV\m ]_WVc _bS_Ycm Yf bQ]_bc_pcV\m^_5 Yb`_\mXdp b`aQS_h^Y[Y7

AQbb]_caY] `aY]Va bYcdQgYY5 S [_c_a_Z gV\Vb__RaQX^_ `aY]V^V^YV RYc_6
Slf _`VaQgYZ7 2Yc_SlV bca_[Y dU_R^_ Yb`_\mX_SQcm U\p `aVUbcQS\V^Yp `_U6
]^_WVbcS YX [_^Vh^_T_ hYb\Q Ybf_U^lf n\V]V^c_SD `_`a_bcd T_S_ap5 d ^Qb
Y]VVcbp [_^Vh^_V ]^_WVbcS_ _RkV[c_S 1^Q`aY]Va5 b_cadU^Y[Y [Q[_T_6^YRdUm
`aVU`aYpcYp5 Y\Y cd]R\Val ^Q [Q[_]6^YRdUm `d\mcV d`aQS\V^Yp5 Y\Y `a_bc_
hYb\Q _c 9 U_ W2 Y ^Q] S `a_TaQ]]V ^dW^Q S_X]_W^_bcm `aVUbcQS\pcm `_U]^_6
WVbcS_ nc_T_ ]^_WVbcSQC [Q[YV YX b_cadU^Y[_S bVZhQb ^Qf_Upcbp ^Q aQR_cVD
[Q[YV YX cd]R\Va_S ^Q `d\mcV dbcQ^_S\V^l S `_\_WV^YV Dݷ_^S[\ohVݷ [Q[YV
YX W b`_acb]V^_S5 dhQbcSdojYf S ]QaQe_^V5 `a_i\Y _hVaVU^_Z [_^ca_\m^lZ
`d^[cD Y c7 `7 >QYR_\VV _hVSYU^_V `aVUbcQS\V^YV U\p `_U]^_WVbcSQ ]^_WV6
bcSQ W n\V]V^c_S ‑ nc_ _R\Qbcm `Q]pcY5 b_UVaWQjQp W US_Yh^lf aQXapU_S
1cQ[5 Vb\Y S ]^_WVbcS_ ]_Tdc Sf_UYcm hYb\Q _c 9 U_ >::5 ^Q] `_caVRdVcbp >:;
aQXapU_S5 c_ Vbcm ?= _U^_RQZc_Slf phVZ[Y25 TUV [QWU_]d YX W S_X]_W^lf
n\V]V^c_S `aY`YblSQVcbp _UY^ aQXapU5 Y nc_c aQXapU RdUVc aQSV^ VUY^YgV5
Vb\Y b__cSVcbcSdojYZ n\V]V^c Sf_UYc S `_U]^_WVbcS_5 Y ^d\o S `a_cYS^_]
b\dhQV7 4_S_apc5 hc_ [QWU_]d YX W _RkV[c_S `aYbS_V^ _UY^ YX USdf bcQcdb_SC
\YR_ Sf_UYcݷ S ]^_WVbcS_ݷ 1:25 \YR_ V^ݷ Sf_UYc S ]^_WVbcS_ݷ 1927

9cQ[5 `dbcm ^Q] `_caVR_SQ\_bm `_U]^_WVbcS_ ]^_WVbcSQ YX >:; n\V]V^6
c_SD nc_ ]_Tdc Rlcm b_SVaiV^^_ `a_YXS_\m^lV _RkV[cl5 ^Qb Y^cVaVbdVc c_\m6
[_ c_5 hc_ d [QWU_T_ YX ^Yf Vbcm d^Y[Q\m^lZ ^_]Va ‑ hYb\_ _c 9 U_ >::7
Hc_Rl faQ^Ycm cQ[_V ]^_WVbcS_5 ]l _`YiV] ]QbbYS YX :? US_Z^lf b\_S 1^Q6
`_]^Y]5 hc_ US_Z^_V b\_S_ b_UVaWYc <; RYcQ5 c7 V7 ]_WVc faQ^Ycm bcQcdb <;
aQX^lf _RkV[c_S27 ;Q[ _Rlh^_5 n\V]V^cl ]QbbYSQ RdUV] bhYcQcm XQ^d]Va_6
SQ^^l]Y 1Y\Y Y]VojY]Y Y^UV[bl2 _c 9 U_ :>7 N\V]V^c ]QbbYSQ b Y^UV[b_] 9
RdUVc faQ^Ycm bcQcdb _RkV[c_S b ^_]VaQ]Y _c 9 U_ <:5 n\V]V^c b Y^UV[b_] : ‑
bcQcdb _RkV[c_S b ^_]VaQ]Y _c <; U_ ?< Y c7 U7 @aY nc_] S^dcaY bQ]_T_ n\V6
]V^cQ RdUV] bhYcQcm RYcl XQ^d]Va_SQ^^l]Y b`aQSQ ^Q\VS_5 c_ Vbcm bQ]lZ
]\QUiYZ aQXapU RdUVc Y]Vcm ^_]Va 95 bQ]lZ bcQaiYZ ‑ ^_]Va <:7 >Q`aY]Va5
bcQcdb _RkV[cQ b ^_]Va_] :@ RdUVc faQ^Ycmbp S :@6] RYcV ^d\VS_T_ n\V]V^cQ
]QbbYSQD bcQcdb _RkV[cQ b ^_]Va_] <@ ‑ S >6] RYcV `VaS_T_ n\V]V^cQD bcQcdb
_RkV[cQ b ^_]Va_] >:9 ‑ S <96] RYcV :>6T_ n\V]V^cQ ]QbbYSQ7 3__RjV5 hc_Rl
`_ ^_]Vad _RkV[cQ a dX^Qcm5 S [Q[_] RYcV [Q[_T_ n\V]V^cQ ]QbbYSQ faQ^Ycbp
VT_ bcQcdb5 U_bcQc_h^_ aQXUV\Ycm a ^Q <; 1[_\YhVbcS_ RYc S [QWU_] n\V]V^cV2
b _bcQc[_]7 HQbc^_V RdUVc b__cSVcbcS_SQcm ^_]Vad n\V]V^cQ S ]QbbYSV5 _bcQ6
c_[ ‑ ^_]Vad RYcQ S nc_] n\V]V^cV7 Nc_ ]_W^_ Rl\_ Rl bUV\Qcm b `_]_jmo
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[_]Q^Ul 49F5 ^_ \dhiV Sb`_]^Ycm5 hc_ hYb\_ <; Vbcm bcV`V^m US_Z[Y 12525 cQ[
hc_ Vb\Y SXpcm ]\QUiYV `pcm RYc hYb\Q a5 ]l `_\dhY] _bcQc_[ _c VT_ UV\V^Yp
^Q <;5 Q Vb\Y Sl`_\^Ycm U\p ^VT_ `_RYc_SlZ bUSYT S`aQS_ ^Q > `_XYgYZ ‑
aVXd\mcQc RdUVc aQSV^ Yb[_]_]d hQbc^_]d7 >Q`aY]Va5 `dbcm hYb\_ a XQ^VbV^_
S aVTYbca NKa5 Y ^Q] ^dW^_ dX^Qcm ^_]Va n\V]V^cQ Y ^_]Va RYcQ S n\V]V^cV7
?RQ ^_]VaQ ^V `aVS_bf_Upc ;>> 1c_h^VV5 ^_]Va n\V]V^cQ ^V `aVS_bf_UYc :>5
Q ^_]Va RYcQ ^V `aVS_bf_UYc <;25 cQ[ hc_ aVXd\mcQc ]l ]_WV] aQX]VbcYcm
S _U^_RQZc_Slf aVTYbcaQfD `dbcm nc_ RdUdc KU 1U\p ^_]VaQ RYcQ2 Y KQ 1U\p
^_]VaQ n\V]V^cQ ]QbbYSQ27 @_b[_\m[d XQ^VbV^YV \oRlf ^_Slf X^QhV^YZ S KU
Y KQ Yb`_acYc b_UVaWY]_V aVTYbcaQ NKa [Q[ gV\_T_5 \_TYh^_ RdUVc b^QhQ\Q
b[_`Ya_SQcm hYb\_ [dUQ6c_ Vj5ݷ ^Q`aY]Va S NMa5 `_c_] S NKa _R^d\Ycm SbV
RYcl5 [a_]V `pcY ]\QUiYf7 @aY nc_] Y X^QhV^YV NKa [Q[ gV\_T_5 Y X^QhV^YV
VT_ ]\QUiVT_ RQZcQ ‑ aVTYbcaQ KU bcQ^dc aQS^l Yb[_]_]d _bcQc[d _c UV\V6
^YpD `_c_] S NMa ]l Sl`_\^Y] bUSYT S`aQS_ Y aVXd\mcQc5 [_c_alZ `_\^_bcmo
d]VbcYcbp S ]\QUiV] RQZcV aVTYbcaQ NMa5 c_ Vbcm S aVTYbcaV MU5 b[_`YadV] S
KQC

=?F 54H5 52H
1>4 52H5 :::::2 D SXp\Y > ]\QUiYf aQXapU_S
C8B 54H5 > D aQXUV\Y\Y _bcQ\m^_V ^Q <;
=?F 285 4<

?U^Q[_ c_ WV bQ]_V ]_W^_ bUV\Qcm Y [_a_hV5 RVX Yb`_\mX_SQ^Yp U_`_\^Y6
cV\m^lf aVTYbca_S5 SVUm SbV ^dW^lV RYcl d ^Qb b bQ]_T_ ^QhQ\Q ^Qf_Upcbp S
NKa7 =\QUiYV `pcm aQXapU_S hYb\Q a ‑ nc_ ^dW^lZ ^Q] _bcQc_[ _c UV\V^Yp5
Q ^dW^_V ^Q] hQbc^_V ‑ nc_ b\VUdojYV ^Vb[_\m[_ 1S UQ^^_] b\dhQV ‑ ^V R_6
\VV hVclaݷf2 aQXapU_S7 ;_TUQ S NKa XQ^Vb\Y hYb\_ a5 ncY aQXapUl _[QXQ\Ybm S
`_XYgYpf ^QhY^Qp b `pc_Z5 Q ^Q] ^dW^_5 hc_Rl _^Y _[QXQ\Ybm S aVTYbcaV KQ5
[_c_alZ Vbcm ^V hc_ Y^_V5 [Q[ Sc_a_Z RQZc aVTYbcaQ NKa5 cQ[ hc_ U_bcQc_h^_
bUSY^dcm Sbݷ b_UVaWY]_V NKa S\VS_ ^Q caY `_XYgYY5 Y ^dW^lZ ^Q] aVXd\mcQc
UV\V^Yp Q[[daQc^_ ݷS`YiVcbpݷ S KQD `_b\V nc_T_ b_UVaWY]_V KU ]l bUSY^V]
_RaQc^_ ^Q cV WV caY RYcQ5 hc_ XQ_U^_ _hYbcYc ^Q] VT_ bcQaiYV RYclC

C8< 52H5 <
C8B 2<5 <

>QdhYSiYbm `aV_RaQX_SlSQcm ^_]Va _RkV[cQ S ^_]Va n\V]V^cQ ]QbbYSQ Y ^_6
]Va aQXapUQ S n\V]V^cV5 SVa^ݷ]bp [ Ybf_U^_Z XQUQhV7 5\p ^QhQ\Q _`YiV]
]QbbYSC

C53D9?> 72CC
C5D>:; B5C4 :?

CV`Vam d ^Qb Vbcm `_Uf_UpjQp _R\Qbcm `Q]pcY5 Y b QUaVb_] Vݷ ^QhQ\Q bSpXQ^Q
]Vc[Q C5D>:;7 4UV6c_ S ^QhQ\V `a_TaQ]]l 1Q S_X]_W^_5 Y ^V c_\m[_ S ^QhQ\V2
^Q]5 SYUY]_5 `_^QU_RYcbp _`VaQgYp _hYbc[Y ]^_WVbcSQ5 c_ Vbcm cQ[_Z ^QR_a
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[_]Q^U5 `_b\V [_c_a_T_ bcQcdb SbVf n\V]V^c_S _[QXlSQVcbp ^d\VS_Z 1S ]^_6
WVbcS_ ^V Sf_UYc ^Y _UY^ n\V]V^c27 5\p nc_T_ U_bcQc_h^_ XQ^VbcY ^d\Y S_
SbV n\V]V^cl ]QbbYSQ5 ^Q`aY]Va5 cQ[C

C53D9?> 7D5HD

D 777

H?B 51H5 51H D 51H CF 9
=?F 53H5 :?
=?F 5C95 C5D>:;

<@C =?F d5C94=353H6=f5 51H
<??@ <@

;_]Q^UQ =?F XUVbm RdUVc Sl`_\^V^Q :? aQX ‑ b_ X^QhV^Yp]Y S NLa _c :? U_
:5 _cboUQ cQ[_V Ta_]_XU[_V SlaQWV^YV S Yb`_\^YcV\m^_] QUaVbV7

@dbcm cV`Vam d ^Qb S aVTYbcaV NKa Y]VVcbp ^_]Va n\V]V^cQ a5 Y ^Q] ^dW6
^_ S^VbcY n\V]V^c S ]^_WVbcS_5 c_ Vbcm dbcQ^_SYcm b__cSVcbcSdojYZ RYc S
VUY^Ygd7 5\p nc_T_ ]l b^QhQ\Q ^QZUݷ] ^_]Va RYcQ S n\V]V^cV ]QbbYSQ Y Sl6
hYb\Y] ]Qb[d ‑ cQ[_V hYb\_5 S [_c_a_] c_\m[_ _UY^ RYc 1[Q[ aQX ^dW^lZ
^Q]2 aQSV^ VUY^YgV5 Q S _bcQ\m^lf aQXapUQf ^d\Y7 8QcV] ]l ^QZUݷ] ^dW^lZ
n\V]V^c ]QbbYSQ Y `aY]V^Y] [ ^V]d Y [ ]Qb[V _`VaQgYo 5ݷY\Yݷ aVXd\mcQc
[_c_a_Z XQ^Vbݷ] _RaQc^_ S n\V]V^c ]QbbYSQ7 @aY nc_] ^dW^lZ ^Q] RYc S
n\V]V^cV _[QWVcbp aQSV^ VUY^YgV5 Q _bcQ\m^lV ^V YX]V^pcbp7 5\p SlhYb\V6
^Yp ]Qb[Y ]l S_Xm]ݷ] VUY^Ygd Y bUSY^V] Vݷ ^Q ^dW^_V [_\YhVbcS_ aQXapU_S
S\VS_7 >Q`_]^Y]5 hc_ YX aVTYbca_S c_\m[_ LU ]_WVc Rlcm Sc_al] QaTd]V^c_]
[_]Q^U `_RYc_Slf bUSYT_S5 cQ[ hc_ ^_]Va RYcQ Y]VVc b]lb\ baQXd SlhYb\pcm
S LU7 9cQ[5 `YiV]C

D S^VbcY S ]^_WVbcS_ C5D>:; n\V]V^c5
D ^_]Va [_c_a_T_ ^Qf_UYcbp S NKa

=?F 3<5 2< D `_\dhQV] ^_]Va RYcQ
1>4 3<5 :::::2 D S aVTYbcaV LU
=?F 51H5 : D b_XUQݷ] ]Qb[d
C8< 51H5 3< D S aVTYbcaV NJa
=?F 54H5 52H D SlhYb\pV] ^_]Va n\6cQ
C8B 54H5 > D S aVTYbcaV 54H
?B dC5D>:;4=354Hf5 51H D `aY]V^pV] ]Qb[d

1^Q\_TYh^_ aViQVcbp Y XQUQhQ `_ Yb[\ohV^Yo n\V]V^cQ YX ]^_WVbcSQ5 c_\m6
[_ ]Qb[Q ^Q nc_c aQX RdUVc Y^SVacYa_SQ^Q 19 S ^dW^_] aQXapUV5 VUY^Ygl S_
SbVf _bcQ\m^lf25 Q `aY]V^pcm ]l Vݷ RdUV] b [_]Q^U_Z 1>4 1\_TYhVb[_V 25ݷYݷ
S aVXd\mcQcV hVT_ ^dW^lZ RYc _R^d\Ycbp5 _bcQ\m^lV ^V YX]V^pcbpC

D dRaQcm YX ]^_WVbcSQ C5D>:; n\V]V^c5
D ^_]Va [_c_a_T_ ^Qf_UYcbp S NKa

=?F 3<5 2< D `_\dhQV] ^_]Va RYcQ
1>4 3<5 :::::2 D S aVTYbcaV LU
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=?F 51H5 : D b_XUQݷ] ]Qb[d
C8< 51H5 3< D S aVTYbcaV NJa
>?D 51H D Y^SVacYadV] ]Qb[d
=?F 54H5 52H D SlhYb\pV] ^_]Va n\6cQ
C8B 54H5 > D S aVTYbcaV 54H
1>4 dC5D>:;4=354Hf5 51H D `aY]V^pV] ]Qb[d

DX^Qcm5 Sf_UYc \Y n\V]V^c b XQUQ^^l] ^_]Va_] S ]^_WVbcS_5 ]_W^_ c_WV b
`_]_jmo ]Qb[Y 1VUY^YgQ S ^dW^_] aQXapUV5 ^d\Y S _bcQ\m^lf2 Y [_]Q^Ul
D5CD7 AVXd\mcQc `_[QWVc e\QT cOC Vb\Y _^ RdUVc SXSVUݷ^ ‑ X^QhYc5 b__cSVc6
bcSdojVT_ n\V]V^cQ S ]^_WVbcSV ^V Rl\_5 Y ^Q_R_a_cC

D dX^Qcm5 Sf_UYc \Y S ]^_WVbcS_ C5D>:; n\V]V^c5
D ^_]Va [_c_a_T_ ^Qf_UYcbp S NKa

=?F 3<5 2< D `_\dhQV] ^_]Va RYcQ
1>4 3<5 :::::2 D S aVTYbcaV LU
=?F 51H5 : D b_XUQݷ] ]Qb[d
C8< 51H5 3< D S aVTYbcaV NJa
=?F 54H5 52H D SlhYb\pV] ^_]Va n\6cQ
C8B 54H5 > D S aVTYbcaV 54H
D5CD dC5D>:;4=354Hf5 51H D `aY]V^pV] ]Qb[d

D cV`Vam cOF: _X^QhQVc5 hc_ n\V]V^c S ]^_WVbcSV
D _cbdcbcS_SQ\5 Q cOF9 6 hc_ `aYbdcbc_SQ\

AQbb]_caY] Vjݷ _UY^ `aY]Va7 @dbcm ^Q] `_caVR_SQ\_bm b_bhYcQcm5 b[_\m[_
n\V]V^c_S Sf_UYc S ]^_WVbcS_7 5\p nc_T_ `aYUݷcbp `a_b]_caVcm SbV n\V]V^6
cl ]QbbYSQ Y S [QWU_] YX ^Yf b_bhYcQcm VUY^Yh^lV RYcl7 @a_jV SbVT_ nc_
bUV\Qcm5 XQTadXYS X^QhV^YV YX n\V]V^cQ ]QbbYSQ S aVTYbca5 Q `_c_] bUSYTQp
X^QhV^YV S`aQS_ ^Q _UY^ RYc Y [QWUlZ aQX `a_SVapp5 VUY^YgQ \Y S ]\QU6
iV] aQXapUVD nc_ ]_W^_ UV\Qcm a_S^_ <; aQXQ5 ^_ `a_jV XQ[_^hYcm5 [_TUQ S
aVTYbcaV _bcQ^Vcbp ^_\m7 =QbbYS ]l RdUV] `a_b]QcaYSQcm b [_^gQ5 Y^UV[bY6
adp `_ NLaC nc_ `_XS_\Yc ^Q] `aY]V^Ycm [_]Q^Ud :53HJ7 3 [QhVbcSV bhݷchY[Q
aVXd\mcQcQ S_b`_\mXdV]bp aVTYbca_] NKa5 Q U\p Q^Q\YXQ n\V]V^c_S ]QbbYSQ
`aY]V^Y] NJa7

D b_bhYcQcm n\V]V^cl S ]^_WVbcSV C5D>:;
H?B 52H5 52H D NKa CF 9
=?F 53H5 :> D `_b\VU^YZ Y^UV[b

<@C =?F 51H5 dC5D>:;4=353Hf D XQTadXY\Y n\V]V^c
<@;C D5CD 51H5 : D VUY^YgQ S ]\QUiV] aQXapUVH

:J >?D?>5 D Vb\Y ^Vc5 `alTQV]
9>3 52H D Vb\Y UQ5 dSV\YhYSQV] bhݷchY[

>?D?>5C C8B 51H5 : D bUSY^d\Y NJa
D5CD 51H5 51H D cQ] Vjݷ hc_6c_ _bcQ\_bmH
:>J <@; D Vb\Y UQ5 `a_U_\WQV]

D S^dcaV^^YZ gY[\
:53HJ AE9D D Vb\Y S NLa ^_\m5 XQ[Q^hYSQV]
453 53H D Y^QhV d]V^miQV] VT_
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:=@ <@ D Y `a_U_\WQV] S^Vi^YZ gY[\
AE9DC
D cV`Vam aVXd\mcQc `_UbhݷcQ ^Qf_UYcbp S NKa

<7;7:<7 Bca_[_SlV _`VaQgYY

5\p dU_RbcSQ aQR_cl b ]QbbYSQ]Y 1^V`aValS^l]Y _R\Qbcp]Y `Q]pcY2
`a_gVbb_a 9<A? SS_UYc ^Vb[_\m[_ [_]Q^U5 _RkVUY^pV]lf S [QcVT_aYo bca_6
[_Slf _`VaQgYZ 7 9]V^^_ ncY [_]Q^Ul Yb`_\mXdoc aVTYbcal N\R Y NMR S
Yf _b_R_Z a_\Y5 _RbdWUQSiVZbp ^Q bca7 >:97 ?RjQp YUVp bca_[_Slf [_]Q^U
b_bc_Yc S c_]5 hc_ hcV^YV YX `Q]pcY Sl`_\^pVcbp `_ QUaVbd YX aVTYbcaQ N\R5
XQ`Ybm S `Q]pcm ‑ `_ QUaVbd YX aVTYbcaQ NMR5 Q XQcV] ncY aVTYbcal dSV\YhYSQ6
ocbp 1Y\Y d]V^miQocbp2 S XQSYbY]_bcY _c [_]Q^Ul ^Q :5 ; Y\Y =7 >V[_c_alV
[_]Q^Ul `a_YXS_Upc hcV^YV S aVTYbca Y\Y XQ`Ybm S `Q]pcm YX aVTYbcaQD S
nc_] b\dhQV Yb`_\mXdVcbp aVTYbca ݷQ[[d]d\pc_aݷ b__cSVcbcSdojVT_ aQX]V6
aQ5 c_ Vbcm aVTYbca JU5 Ja Y\Y NJa7 Bca_[_SlV [_]Q^Ul ^V Y]Voc _`VaQ^U_S5
SbVTUQ Yb`_\mXdp _U^Y Y cV WV aVTYbcal7

ݷQ`aQS\V^YV<ݷ YX]V^V^Yp QUaVb_S 1USYWV^Yp SU_\m bca_[2 _`aVUV\pVcbp
e\QT_] MO 1^Q`_]^Y]5 VT_ Y]p _X^QhQVc 49B53D9?> fl175 c7 V7 e\QTݷ ^Q`aQS\V6
^Yp27ݷ 6b\Y nc_c e\QT bRa_iV^5 QUaVbQ dSV\YhYSQocbp5 c_ Vbcm bca_[_SQp
_`VaQgYp Sl`_\^pVcbp b\VSQ ^Q`aQS_D Vb\Y e\QT dbcQ^_S\V^ ‑ QUaVbQ d]V^m6
iQocbp 1aQR_cQV] b`aQSQ ^Q\VS_27 DbcQ^_SYcm MO ]_W^_ [_]Q^U_Z CD4 1C5D
49B53D9?>25 Q bRa_bYcm ‑ [_]Q^U_Z 3<4 13<51B 49B53D9?>27

BQ]lV `a_bclV YX bca_[_Slf [_]Q^U ‑ [_]Q^Ul CD?C25 CD?CG Y CD?C45 [_6
c_alV XQ`YblSQoc S `Q]pcm `_ QUaVbd d549f b__cSVcbcSV^^_ RQZc5 b\_S_ Y\Y
US_Z^_V b\_S_ YX aVTYbcaQ JU5 Ja Y\Y NJa5 `_b\V hVT_ dSV\YhYSQoc Y\Y d]V^m6
iQoc 1S XQSYbY]_bcY _c X^QhV^Yp MO2 aVTYbca NMR ^Q :5 ; Y\Y =7 >Q`aY]Va5
Vb\Y d ^Qb Vbcm ]QbbYS

2E6 B5C2 :9;=

Y ^dW^_ XQ`_\^Ycm VT_ ^d\p]Y5 ]l ]_WV] `aY]V^Ycm b\VUdojYZ [_UC

H?B 1<5 1< D _R^d\pV] 1<
=?F 5495 2E6 D QUaVb ^QhQ\Q ]QbbYSQ
=?F 53H5 :9;= D U\Y^Q ]QbbYSQ
3<4 D aQR_cQV] S `ap]_] ^Q`aQS\V^YY

<@C CD?C2 D 1< 6G d549f5 dSV\7 549
<??@ <@

;_]Q^Ul <?4C25 <?4CG Y <?4C45 ^Q_R_a_c5 bhYclSQoc RQZc5 b\_S_ Y\Y US_Z6
^_V b\_S_ YX `Q]pcY `_ QUaVbd5 ^Qf_UpjV]dbp S aVTYbcaV N\R5 Y `_]VjQoc
`a_hYcQ^^_V S aVTYbca JU5 Ja Y\Y NJa5 `_b\V hVT_ dSV\YhYSQoc Y\Y d]V^miQ6
oc X^QhV^YV aVTYbcaQ N\R ^Q :5 ; Y\Y =7 @dbcm5 ^Q`aY]Va5 d ^Qb Vbcm ]QbbYS
hVclaݷfRQZc^lf hYbV\

1BB1I B5C4 ;>?
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Y caVRdVcbp b_bhYcQcm bd]]d VT_ n\V]V^c_S7 Nc_ ]_W^_ bUV\Qcm b\VUdojY]
_RaQX_]C

H?B 52H5 52H D _R^d\pV] bd]]d
=?F 5C95 1BB1I
=?F 53H5 ;>?
3<4

<@C <?4C4
144 52H5 51H
<??@ <@

HQbc_ _[QXlSQVcbp dU_R^l] b_hVcQ^YV [_]Q^U bVaYY <?4C b b__cSVcbcSdojY6
]Y [_]Q^UQ]Y CD?C7 @dbcm5 ^Q`aY]Va5 ^Q] ^dW^_ dSV\YhYcm ^Q VUY^Ygd SbV
n\V]V^cl c_T_ WV bQ]_T_ ]QbbYSQ7 Nc_ ]_W^_ bUV\Qcm cQ[C

=?F 5C95 1BB1I
=?F 5495 5C9
=?F 53H5 ;>?
3<4

<@C <?4C4
9>3 51H
CD?C4
<??@ <@

6b\Y WV ^dW^_ `a_bc_ b[_`Ya_SQcm UQ^^lV YX _U^_Z _R\QbcY `Q]pcY S Uad6
Tdo5 _hV^m dU_R^l _[QXlSQocbp [_]Q^Ul =?FC25 =?FCG Y =?FC47 NcY [_]Q^Ul
[_`Yadoc RQZc5 b\_S_ Y\Y US_Z^_V b\_S_ YX `Q]pcY `_ QUaVbd d5C9f S `Q]pcm
`_ QUaVbd d549f5 `_b\V hVT_ dSV\YhYSQoc 1Y\Y d]V^miQoc2 baQXd _RQ aVTY6
bcaQ N\R Y NMR b__cSVcbcSV^^_ ^Q :5 ; Y\Y =7

;_]Q^Ul CD?C𝑋 Y =?FC𝑋 ]_W^_ b^QRUYcm `aVeY[b_] B5@7 ;_]Q^UQ5
b^QRWݷ^^Qp cQ[Y] `aVeY[b_]5 RdUVc Sl`_\^V^Q bc_\m[_ aQX5 [Q[_V hYb\_ Rl6
\_ S aVTYbcaV NLa 1[a_]V [_]Q^U CD?CG Y =?FCGD Vb\Y Yf b^QRUYcm `aVeY[b_]5
c_ RdUVc Yb`_\mX_SQcmbp aVTYbca La27 B `_]_jmo `aVeY[bQ B5@ ]l ]_WV] `V6
aV`YbQcm `aY]Va5 `aYSVUݷ^^lZ SliV U\p CD?C25 RVX Yb`_\mX_SQ^Yp ]Vc[YC

H?B 1<5 1<
=?F 5495 2E6
=?F 53H5 :9;=
3<4
B5@ CD?C2

?c]VcY]5 hc_ B5@ U_`db[QVc S c_] hYb\V Y ^d\VS_V ^QhQ\m^_V X^QhV^YV NLa5
S nc_] b\dhQV bca_[_SQp [_]Q^UQ ^V Sl`_\^pVcbp ^Y _U^_T_ aQXQ 1S _c\YhYV
_c [_]Q^Ul <??@5 TUV ^d\VS_Z b\dhQZ `aYf_UYcbp aQbb]QcaYSQcm _cUV\m^_27

;_]Q^Ul CD?C𝑋 hQbc_ Yb`_\mXdocbp S bSpX[V b <?4C𝑋5 Y S nc_] b\dhQV
`aVeY[b B5@ Yb`_\mX_SQcm ^V `_\dhQVcbp5 `_b[_\m[d _^ _c^_bYcbp c_\m[_ [
_U^_Z ]QiY^^_Z [_]Q^UV 1eQ[cYhVb[Y _^ pS\pVcbp hQbcmo [_]Q^UlD nc_ RQZc
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O<5 [_c_alZ S bQ]_] Rd[SQ\m^_] b]lb\V `aVUSQapVc [_U bQ]_Z [_]Q^Ul5 c_
Vbcm bcQSYcbp `ap]_ `VaVU ^Y]27 B_SbV] UadT_V UV\_ ‑ [_]Q^Ul =?FC𝑋D _^Y
hQjV SbVT_ Yb`_\mXdocbp Y]V^^_ b `aVeY[b_]7 >Q`aY]Va5 Vb\Y d ^Qb Vbcm USQ
bca_[_Slf ]QbbYSQ

2E6: B5C2 :9;=
2E6; B5C2 :9;=

Y ^dW^_ b[_`Ya_SQcm b_UVaWY]_V _U^_T_ YX ^Yf S UadT_Z5 ]_W^_ bUV\Qcm nc_
cQ[C

=?F 53H5 :9;=
=?F 5C95 2E6:
=?F 5495 2E6;
3<4
B5@ =?FC2

2\QT_UQap S_X]_W^_bcY YX]V^pcm ^Q`aQS\V^YV aQR_cl 1b `_]_jmo MO2 ]l
]_WV] `a_YXS_UYcm [_`Ya_SQ^YV hQbcYh^_ `VaV[alSQojYfbp _R\QbcVZ `Q]p6
cY7 @dbcm5 ^Q`aY]Va5 S ]QbbYSV 2E6: b_UVaWYcbp bca_[Q 2]89C 9C 1 CDB9>72
Y ^Q] ^dW^_ `VaVU b\_S_] 2CDB9>72 SbcQSYcm b\_S_ 2<?>727 5\p nc_T_ b^QhQ6
\Q ^dW^_ b[_`Ya_SQcm _R\Qbcm `Q]pcY5 ^QhY^Qp b QUaVbQ d2E6:4:9f5 ^Q `pcm
RQZc S`VaݷU5 hc_Rl _bS_R_UYcm ]Vbc_ U\p b\_SQ 2<?>72 Y `a_RV\Q7 Pb^_5 hc_
`a_YXS_UYcm cQ[_V [_`Ya_SQ^YV ]l ]_WV] c_\m[_ YX [_^gQ S ^QhQ\_5 Y^QhV
hQbcm Rd[S RdUVc XQcݷacQ U_ c_T_5 [Q[ ]l Yf b[_`YadV]7 6b\Y b\_S_ 2<?>7 2
1S]VbcV b `a_RV\_]2 b_UVaWYcbp S RdeVaV 2E6;5 c_ SbcQSYcm VT_ S_ eaQXd5
^Qf_Upjdobp S 2E6:5 ]l ]_WV] cQ[C

CD4
=?F 5495 2E6:4:>4>
=?F 5C95 2E6:4:>
=?F 53H5 ?
B5@ =?FC2
=?F 5C95 2E6;4=
=?F 53H5 >
B5@ =?FC2

@_pb^Y]5 hc_ U\Y^Q Ybf_U^_Z bca_[Y b_bcQS\pVc :? bY]S_\_S5 cQ[ hc_ QUaVb
2E6:4:> ‑ nc_ QUaVb `_b\VU^VZ Rd[Sl S bca_[V ‑ 7 S b\_SV CDB9>77 B[_`Ya_6
SQS iVbcm bY]S_\_S5 c_ Vbcm Sbݷ b\_S_ CDB9>75 S ^_Sdo `_XYgYo5 ]l YX]V^Y\Y
QUaVb ݷYbc_h^Y[Qݷ 12E6;4= ‑ nc_ QUaVb `a_RV\Q S bca_[V 2<?>7 22 Y `a_U_\6
WY\Y [_`Ya_SQ^YV7

;a_]V `VaVhYb\V^^lf5 `a_gVbb_a 9<A? aVQ\YXdVc [_]Q^Ul 3=@C25 3=@CG Y
3=@C4 13?=@1B5 CDB9>7 ‑ baQS^Ycmݷ bca_[d25ݷ Q cQ[WV C31C25 C31CG Y C31C4
1C31> CDB9>7 ‑ b[Q^Ya_SQcmݷ bca_[d27ݷ ;_]Q^Ul bVaYY C31C baQS^YSQoc Q[6
[d]d\pc_a 1b__cSVcbcSV^^_ JU5 Ja Y\Y NJa2 b RQZc_]5 b\_S_] Y\Y US_Z^l]
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b\_S_] `_ QUaVbd d549f5 dbcQ^QS\YSQp e\QTY `_U_R^_ [_]Q^UV 3=@5 Y dSV\Y6
hYSQoc8d]V^miQoc NMR7 ;_]Q^Ul bVaYY 3=@C baQS^YSQoc RQZcl5 b\_SQ Y\Y
US_Z^lV b\_SQ5 ^Qf_UpjYVbp S `Q]pcY `_ QUaVbQ] d5C9f Y d549f5 dbcQ^QS\Y6
SQoc e\QTY Y dSV\YhYSQoc8d]V^miQoc _RQ aVTYbcaQ7

@aVeY[b B5@ U\p ncYf [_]Q^U b]lb\Q ^V Y]VVc5 XQc_ b [_]Q^UQ]Y C31C𝑋
Y 3=@C𝑋 ]_W^_ Yb`_\mX_SQcm `aVeY[bl B5@J Y B5@>J 1cQ[WV ^QXlSQV]l]Y
B5@5 Y B5@>525 [_c_alV5 [a_]V d]V^miV^Yp Y `a_SVa[Y aVTYbcaQ NLa 1Y\Y
La5 Vb\Y [_]Q^UQ USdfRQZc^Qp25 `a_SVapoc Vjݷ X^QhV^YV e\QTQ cO Y `a_U_\6
WQoc aQR_cd5 c_\m[_ Vb\Y nc_c e\QT dbcQ^_S\V^ 1B5@J8B5@52 Y\Y bRa_iV^
1B5@>J8B5@>527

<oR_`lc^_ _c]VcYcm5 hc_ `aVeY[b B5@58B5@J Y]VVc a_S^_ c_c WV ]QiY^^lZ [_U5
hc_ Y `aVeY[b B5@5 `aY]V^pV]lZ b [_]Q^UQ]Y CD?C𝑋 Y =?FC𝑋D `a_gVbb_a 5ݷY]QVc^_`ݷ
^QU_ Y\Y ^V ^QU_ `a_SVapcm e\QT5 S XQSYbY]_bcY _c c_T_5 [Q[do [_]Q^Ud nc_c `aVeY[b
`aVUSQapVc ‑ U\p CD?C Y =?FC e\QT ^V `a_SVapVcbp5 U\p C31C Y 3=@C ‑ `a_SVapVcbp7
@aVeY[b B5@>58B5@>J Y]VVc _cUV\m^lZ [_U7 ;a_]V `VaVhYb\V^^lf [_]Q^U5 `aVeY[b_]
B5@ ]_W^_ b^QRWQcm Vjݷ ^V[_c_alV [_]Q^Ul5 YXS\V[QojYV Y XQ`YblSQojYV Y^e_a6
]QgYo S `_acl SS_UQ6SlS_UQ5 ^_ _^Y _c^_bpcbp [ `aYSY\VTYa_SQ^^l]5 cQ[ hc_ ]l Yf
^V aQbb]QcaYSQV]7

>Q`aY]Va5 Vb\Y ^Q] ^dW^_ ^QZcY Rd[Sd ’1’ S ]QbbYSV bY]S_\_S =ICDB5
Y]VojV] aQX]Va =ICDBh<5>5 ]l ]_WV] UVZbcS_SQcm b\VUdojY] _RaQX_]C

=?F 5495 =ICDB
=?F 53H5 =ICDBh<5>
=?F 1<5 ’1’
3<4
B5@>J C31C2

@_b\VU^pp bca_h[Q RdUVc gY[\YhVb[Y baQS^YSQcm aVTYbca JU5 S [_c_alZ ]l
XQ^Vb\Y [_U ^dW^_Z ^Q] Rd[Sl5 b RQZc_] d549f Y _bcQ^_SYcbp S USdf b\dhQ6
pfC Vb\Y NLa U_iV\ U_ ^d\p Y\Y Vb\Y _hVaVU^_V baQS^V^YV `_[QXQ\_ aQSV^6
bcS_ 1SXSVUݷ^ e\QT cO27 6b\Y `_b\V nc_T_ NLa RdUVc aQSV^ ^d\o5 c_ ^dW^_T_
bY]S_\Q S ]QbbYSV ^V ^Qi\_bm 1]l U_i\Y U_ [_^gQ ]QbbYSQ27 CQ[WV ]_W^_
`a_SVaYcm5 hV]d aQS^_ X^QhV^YV phVZ[Y `_ QUaVbd d549f7

<7;7:=7 6jݷ ^Vb[_\m[_ Y^cVaVb^lf [_]Q^U

>Q bca7 >=? ]l SSV\Y [_]Q^Ul CD4 Y 3<45 b `_]_jmo [_c_alf ]_W^_
dbcQ^_SYcm Y bRa_bYcm e\QT MO 1e\QT ^Q`aQS\V^Yp27 C_h^_ cQ[ WV ]_W^_ `_6
bcd`Ycm b e\QT_] `VaV^_bQ 1LO2C [_]Q^UQ CD3 dbcQ^QS\YSQVc VT_5 Q [_]Q^UQ
3<3 ‑ bRaQblSQVcD Y^_TUQ nc_ Yb`_\mXdVcbp U\p `VaVUQhY Y^e_a]QgYY ]VW6
Ud aQX^l]Y hQbcp]Y `a_TaQ]]l7 ;Q[ ^Y bcaQ^^_5 U\p _bcQ\m^lf YXSVbc^lf
^Q] e\QT_S Q^Q\_TYh^lf [_]Q^U ^V `aVUdb]_caV^_D bdjVbcSdoc [_]Q^Ul
U\p d`aQS\V^Yp `aYSY\VTYa_SQ^^l]Y e\QTQ]Y5 ^Q`aY]Va 3<9 Y CD9 U\p RO
19>D5BBE@D fl1725 ^_ S_b`_\mX_SQcmbp Y]Y S _TaQ^YhV^^_] aVWY]V ^V\mXp7

;_]Q^UQ <186 [_`YadVc b_UVaWY]_V aVTYbcaQ e\QT_S S aVTYbca JQC e\QT
LO [_`YadVcbp S ]\QUiYZ RYc aVTYbcaQ 1RYc ❷ 925 e\QT YO ‑ S RYc ❷ ;5 e\QT



>>9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

JO ‑ S RYc ❷ =5 e\QT cO ‑ S RYc ❷ ? Y5 ^Q[_^Vg5 \O ‑ S RYc ❷ @5 c_ Vbcm bQ]lZ
bcQaiYZ7 ?bcQ\m^lV RYcl _bcQocbp ^V_`aVUV\ݷ^^l]Y7

;_]Q^Ul =?FCH 1=?F5 C97>54 5HD5>C9?>5 VaV]VjV^YV`ݷ b_ X^Q[_Sl] aQb6
iYaV^YV]2ݷ Y =?FJH 1=?F5 J5B? 5HD5>C9?>5 VaV]VjV^YV`ݷ b aQbiYaV^YV] ^d6
\p]Y2ݷ `_XS_\poc b_S]VbcYcm [_`Ya_SQ^YV b dSV\YhV^YV] aQXapU^_bcY7 ?RV
[_]Q^Ul Y]Voc `_ USQ _`VaQ^UQ5 `aYhݷ] `VaSlZ _RpXQ^ Rlcm aVTYbca_Sl]5
Q Sc_a_Z ]_WVc Rlcm aVTYbca_] Y\Y Y]Vcm cY` 5ݷQ]pcm`ݷ Y S \oR_] b\dhQV
U\Y^Q `VaS_T_ _`VaQ^UQ U_\W^Q Rlcm SUS_V R_\miV U\Y^l Sc_a_T_5 c_ Vbcm
]_W^_ [_`Ya_SQcm YX RQZcQ S b\_S_ Y\Y YX b\_SQ S US_Z^_V b\_S_7 >VU_bcQo6
jYV aQXapUl [_]Q^UQ =?FJH XQ`_\^pVc ^d\p]Y5 Q [_]Q^UQ =?FCH ‑ X^QhV^YV]
bcQaiVT_ RYcQ Ybf_U^_T_ _`VaQ^UQ7

5_S_\m^_ \oR_`lc^Q U_bcd`^Qp ^Q `a_gVbb_aQf Y5>D9E= Y R_\VV `_XU6
^Yf [_]Q^UQ 3@E945 b `_]_jmo [_c_a_Z ]_W^_ dX^Qcm5 ^Q [Q[_Z ]_UV\Y `a_6
gVbb_aQ Sl`_\^pVcbp ^QiQ `a_TaQ]]Q Y [Q[YV S_X]_W^_bcY nc_c `a_gVbb_a
`_UUVaWYSQVcD `_Ua_R^_V _`YbQ^YV [_]Q^Ul ]_W^_ ^QZcY S 9^cVa^VcV Y\Y
b`aQS_h^Y[Qf5 XUVbm ]l VT_ `aYS_UYcm ^V RdUV]5 ^_ _ bQ]_] eQ[cV bdjVbcS_6
SQ^Yp nc_Z [_]Q^Ul `_]^Ycm `_\VX^_7

CQ[WV d`_]p^V] RVX `_Ua_R^_T_ aQbb]_caV^Yp [_]Q^Ul H<1D 1dU_R^Q `aY
`VaV[_UYa_S[V cV[bc_Slf UQ^^lf hVaVX `VaV[_UYa_S_h^do cQR\Ygd25 2CG1@
1`_XS_\pVc `VaVbcQSYcm RQZcl XQUQ^^_T_ <;6RYc^_T_ aVTYbcaQ S _RaQc^_] `_6
apU[V5 S`VaSlV `_pSY\Qbm S `a_gVbb_aV A9=A?25 1115 1145 11= Y 11C 1`_XS_\poc
`a_YXS_UYcm QaYe]VcYhVb[YV _`VaQgYY ^QU US_Yh^_6UVbpcYh^l]Y hYb\Q]Y5
S [_c_alf [QWUlZ `_\dRQZc `aVUbcQS\pVc UVbpcYh^do5 Q ^V iVbc^QUgQcVaYh6
^do gYead27

;_]Q^UQ H387 `_XS_\pVc _R]V^pcm ]VbcQ]Y X^QhV^Yp USdf bS_Yf _`VaQ^6
U_S7 3 [QhVbcSV _U^_T_ YX ^Yf Slbcd`QVc \oR_Z YX aVTYbca_S _RjVT_ ^QX^QhV6
^Yp5 S [QhVbcSV Sc_a_T_ ‑ aVTYbca \YR_ _`VaQ^U cY`Q 5ݷQ]pcm`ݷ Y]VojYZ c_c
WV aQX]Va7 AVTYbca_SlZ _`VaQ^U ]_WVc Rlcm d[QXQ^ `VaSl] Y\Y Sc_al] ‑
[Q[ \VT[_ U_TQUQcmbp5 nc_ ^Y ^Q hc_ ^V S\YpVc7 ;_TUQ _RQ _`VaQ^UQ [_]Q^Ul ‑
aVTYbcal5 S `aY^gY`V ^Y[Q[Yf bVamݷX^lf S_X]_W^_bcVZ ncQ [_]Q^UQ ^V UQݷc5
^_ Vb\Y _U^Y] YX _`VaQ^U_S Slbcd`QVc _R\Qbcm `Q]pcY5 Yb`_\mX_SQ^YV H387
`_XS_\pVc XQ _U^_ ^VUV\Y]_V UVZbcSYV XQ^VbcY S ncd `Q]pcm ^V[_c_a_V X^QhV6
^YV5 Q c_ X^QhV^YV5 [_c_a_V cQ] Rl\_ aQ^miV5 b_faQ^Ycm S aVTYbcaV7 @_hV]d
_RVb`VhV^YV ^VUV\Y]_bcY UVZbcSYp b `Q]pcmo cQ[ SQW^_5 ]l dX^QV] YX _RR
hQbcY ^QiVZ [^YTY5 [_c_aQp RdUVc `_bSpjV^Q `QaQ\\V\m^_]d `a_TaQ]]Ya_6
SQ^Yo7

>VUV\Y]_bcY UVZbcSYp ]_W^_ U_RYcmbp Y _c ^V[_c_alf UadTYf [_]Q^U ‑ Q c_h^VV5
_c SbVf [_]Q^U5 [_c_alV `aVU`_\QTQoc5 hc_ YX `Q]pcY RdUVc YXS\VhV^_ ^V[_V X^QhV^YV5
^Q VT_ _b^_SV SlhYb\V^_ ^_S_V Y XQ`YbQ^_ S cd WV `Q]pcmD ^Q`aY]Va5 ^VUV\Y]l]Y ]_W6
^_ bUV\Qcm [_]Q^Ul Sa_UV 3<9ݷ 4G?B4 dHf5ݷ 57<ݷ 2ID5 d2f5ݷ CE2ݷ d=f5 51Hݷ Y c7 `7
Hc_Rl bUV\Qcm cQ[do [_]Q^Ud 5ݷVUV\Y]_Z^ݷ Vݷ ^dW^_ b^QRUYcm `aVeY[b_] <?3;5 c7 V7
^Q`YbQcm hc_6c_ Sa_UV

<?3; CE2 d=f5 51H



<7<7 BcV[5 `_U`a_TaQ]]l5 aV[dabYp >>:

;Q[ Y S b\dhQV b `aVeY[bQ]Y B5@5 B5@5 Y B5@>55 [_c_alV ]l Yb`_\mX_SQ\Y b_S]Vbc^_ b_
bca_[_Sl]Y [_]Q^UQ]Y S 5>:7;7>ݷ `aVeY[b <?3; ‑ nc_ _UY^ RQZc5 [_c_alZ U_RQS\pVcbp
b`VaVUY [ ]QiY^^_]d [_Ud [_]Q^Ul7 5\p ^QT\pU^_bcY _c]VcY]5 hc_ nc_ RQZc O95 ^_
`_]^Ycm nc_ ^V ^dW^_7 3l`_\^pp [_]Q^Ud b ncY] `aVeY[b_]5 `a_gVbb_a SlbcQS\pVc
^Q iY^V d`aQS\V^Yp b`VgYQ\m^lZ e\QT5 XQ`aVjQojYZ UadTY] `a_gVbb_aQ] 1Y Y^l]
UVZbcSdojY] \YgQ] Sa_UV [_^ca_\\Va_S MVJ5 aQbb]_caV^YV [_c_alf ]l _c\_WY] U_
`_b\VU^VZ hQbcY Sc_a_T_ c_]Q2 \oRdo aQR_cd b _`VaQcYS^_Z `Q]pcmoD nc_5 b_RbcSV^^_5
Y _RVb`VhYSQVc ^VUV\Y]_bcm _`VaQgYY7 B\VUdVc c_\m[_ `_^Y]Qcm5 hc_ cQ[Qp [_]Q^UQ
]_WVc Sl`_\^pcmbp S UVbpc[Y aQX ]VU\V^^VV5 hV] cQ WV [_]Q^UQ RVX `aVeY[bQ7 >d Q
U\p [_]Q^Ul H387 `a_gVbb_a XQ`aVjQVc SbV] U_bcd` [ `Q]pcY RVX Sbp[_T_ `aVeY[bQ
<?3;5 `a_bc_ `_c_]d hc_ H387 b`VgYQ\m^_ `aVU^QX^QhV^Q U\p Yb`_\mX_SQ^Yp S db\_SYpf5
[_TUQ ^dW^Q Qc_]Qa^_bcm _`VaQgYY7

AQbb]_caV^YV bYbcV]l [_]Q^U ^V ]_WVc bhYcQcmbp XQ[_^hV^^l] RVX [_6
]Q^Ul >?@7 ?^Q Sl`_\^pVc _hV^m SQW^_V UVZbcSYVC ^V UV\QVc ^YhVT_7 BQ]_
Vݷ ^QXSQ^YV _RaQX_SQ^_ _c b\_S >? ?@5B1D9?>7

<7<7 BcV[5 `_U`a_TaQ]]l5 aV[dabYp

<7<7:7 @_^pcYV bcV[Q Y VT_ `aVU^QX^QhV^YV

;Q[ ]l dWV X^QV]5 `_U bcV[_] S `a_TaQ]]Ya_SQ^YY `_UaQXd]VSQoc
bcad[cdad UQ^^lf5 `_bca_V^^do `_ `aY^gY`d b\VU^YZ_`ݷ S_iV\ ‑ `VaSlZ
SliV\ݷ 1Q^T\7 <1CD 9> fiBCD ?ED5 UROX25 c7 V7 cQ[_Z _RkV[c5 ^QU [_c_al] _`aVUV6
\V^l _`VaQgYY U_RQSYcmݷ n\V]V^cݷ Y YXS\Vhmݷ n\V]V^c5ݷ `aYhݷ] n\V]V^cl5
[_c_alV Rl\Y U_RQS\V^l5 YXS\V[Qocbp S _RaQc^_] `_apU[V7 3 `aY]V^V^YY [
^YX[_da_S^VS_]d `a_TaQ]]Ya_SQ^Yo `_^pcYV bcV[Q bdjVbcSV^^_ �dWVC XUVbm
`_U bcV[_] `_^Y]QVcbp ^V`aValS^Qp _R\Qbcm `Q]pcY5 U\p [_c_a_Z S b`VgYQ\m6
^_] aVTYbcaV faQ^Ycbp QUaVb SVaiY^l bcV[Q D `Q]pcm S aQbb]QcaYSQV]_Z
_R\QbcY SliV SVaiY^l 1c7 V7 b QUaVbQ]Y5 ]V^miY]Y QUaVbQ SVaiY^l2 bhYcQ6
Vcbp bS_R_U^_Z5 Q `Q]pcm _c SVaiY^l U_ [_^gQ _R\QbcY 1U_ bcQaiYf QUaVb_S25
S[\ohQp Y bQ]d SVaiY^d5 bhYcQVcbp XQ^pc_ZD aVTYbca5 faQ^pjYZ QUaVb SVa6
iY^l5 ^QXlSQVcbp d[QXQcV\V] bcV[Q 1b]7 aYb7 <7=27 ?`VaQgYp U_RQS\V^Yp
S bcV[ ^V[_c_a_T_ X^QhV^Yp d]V^miQVc QUaVb SVaiY^l5 bUSYTQp cV] bQ]l]
SVaiY^d SSVaf 1c_ Vbcm S ^Q`aQS\V^YY ]�V^miYf QUaVb_S2 Y S ^_Sdo SVaiY^d
XQ`YblSQVc U_RQS\pV]_V X^QhV^YVD _`VaQgYp YXS\VhV^Yp bhYclSQVc X^QhV^YV
b SVaiY^l bcV[Q Y bUSYTQVc SVaiY^d S^YX5 dSV\YhYSQp Vݷ QUaVb7

3__RjV T_S_ap5 ^Q`aQS\V^YV a_bcQ bcV[Q XQSYbYc _c [_^[aVc^_T_ `a_gVbb_aQD ^Q
cVf ]QiY^Qf5 [_c_alV ]l aQbb]QcaYSQV]5 Y S__RjV ^Q R_\miY^bcSV bdjVbcSdojYf
QafYcV[cda bcV[ cݷaQbcݷ S^YX5ݷ c_ Vbcm S ^Q`aQS\V^YY dRlSQ^Yp QUaVb_S5 ^_ ]_W^_
^QZcY Y cQ[YV `a_gVbb_al5 ^Q [_c_alf bcV[ cݷaQbcݷ SSVaf5ݷ Y cQ[YV5 TUV ^Q`aQS\V^YV
a_bcQ bcV[Q ]_W^_ SlRYaQcm5 Y UQWV cQ[YV5 TUV bcV[ _aTQ^YX_SQ^ gY[\YhVb[Y7

BcV[ ]_W^_ Yb`_\mX_SQcm5 ^Q`aY]Va5 U\p SaV]V^^_T_ faQ^V^Yp X^QhV^YZ
aVTYbca_SD Vb\Y S ^V[_c_a_] aVTYbcaV faQ^Ycbp X^QhV^YV5 ^dW^_V S UQ\m^VZ6
iYf SlhYb\V^Ypf5 Q ^Q] `_^QU_RY\_bm SaV]V^^_ XQUVZbcS_SQcm nc_c aVTYbca
U\p hVT_6c_ Vj5ݷ c_ bQ]lZ `a_bc_Z b`_b_R SlZcY YX `_\_WV^Yp ‑ b_faQ^Ycm
X^QhV^YV aVTYbcaQ S bcV[V5 XQcV] Yb`_\mX_SQcm aVTYbca `_U UadTYV ^dWUl5
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AYb7 <7=7 BcV[

`_b\V hVT_ YXS\Vhm b_faQ^ݷ^^_V X^QhV^Yp YX bcV[Q _RaQc^_ S aVTYbca7 Nc_ U_6
S_\m^_ dU_R^_5 ^_ ^Q]^_T_ SQW^VV UadT_VC bcV[ Yb`_\mXdVcbp `aY SlX_SQf
`_U`a_TaQ]] U\p faQ^V^Yp QUaVb_S S_XSaQcQ5 U\p `VaVUQhY eQ[6
cYhVb[Yf `QaQ]Vca_S S `_U`a_TaQ]]l Y U\p faQ^V^Yp \_[Q\m^lf
`VaV]V^^lf7 9]V^^_ Yb`_\mX_SQ^YV bcV[Q `_XS_\pVc aVQ\YX_SQcm ]VfQ^YX]
aV[dabYY5 `aY [_c_a_] `_U`a_TaQ]]Q ]_WVc `ap]_ Y\Y [_bSV^^_ SlXSQcm
bQ]Q bVRp7

<7<7;7 ?aTQ^YXQgYp bcV[Q S `a_gVbb_aV 9<A?

2_\miY^bcS_ bdjVbcSdojYf `a_gVbb_a_S `_UUVaWYSQoc aQR_cd b_ bcV[_]
^Q da_S^V ]QiY^^lf [_]Q^U5 Y 9<A? S nc_] `\Q^V ^V Yb[\ohV^YV7 ;_]Q^Ul
aQR_cl b_ bcV[_] `_XS_\poc XQ^_bYcm S bcV[ Y YXS\V[Qcm YX ^VT_ b\_SQ Y
US_Z^lV b\_SQD _cUV\m^lV RQZcl XQ`YblSQcm S bcV[ ^V\mXp5 cQ[ hc_ QUaVb
SVaiY^l bcV[Q SbVTUQ _bcQݷcbp hݷc^l]7 2_\VV c_T_5 `aY aQR_cV S <;6RYc^_]
aVWY]V WV\QcV\m^_ SbVTUQ Yb`_\mX_SQcm S bcV[V US_Z^lV b\_SQ5 b_faQ^pp
QUaVb SVaiY^l [aQc^l] hVclaݷ]D aQR_cQcm Sbݷ RdUVc Y RVX nc_T_5 ^_ [_]Q^Ul
aQR_cl b_ bcV[_] bcQ^dc Sl`_\^pcmbp ]VU\V^^VV7

;Q[ dWV T_S_aY\_bm 1b]7 bca7 >:925 aVTYbca N\Y5 e_a]Q\m^_ _c^_bpjYZbp
[ Tad``V aVTYbca_S _RjVT_ ^QX^QhV^Yp5 cV] ^V ]V^VV `aQ[cYhVb[Y ^Y[_TUQ
^V Yb`_\mXdVcbp ^Y S [Q[_Z Y^_Z a_\Y5 [a_]V a_\Y d[QXQcV\p bcV[Q D ^Q6
XSQ^YV nc_T_ aVTYbcaQ [Q[ aQX Y _X^QhQVc CD13; @?9>D5B7 BhYcQVcbp5 hc_ QUaVb5
b_UVaWQjYZbp S N\Y5 d[QXlSQVc ^Q SVaiY^d bcV[Q5 c_ Vbcm ^Q cd _R\Qbcm `Q6
]pcY5 TUV faQ^Ycbp `_b\VU^VV XQ^Vbݷ^^_V S bcV[ X^QhV^YV7 BcV[ ݷcݷaQbcݷ S
bc_a_^d d]V^miV^Yp QUaVb_S5 c_ Vbcm `aY XQ^VbV^YY S bcV[ ^_S_T_ X^QhV^Yp
N\Y d]V^miQVcbp5 `aY YXS\VhV^YY X^QhV^Yp ‑ dSV\YhYSQVcbp7

8Q^VbV^YV X^QhV^Yp S bcV[ `a_YXS_UYcbp [_]Q^U_Z @EC85 Y]VojVZ _UY^
_`VaQ^U7 Nc_c _`VaQ^U ]_WVc Rlcm ^V`_baVUbcSV^^l]5 aVTYbca_Sl] Y\Y cY6



<7<7 BcV[5 `_U`a_TaQ]]l5 aV[dabYp >><

`Q ݷQ]pcm`ݷ Y Y]Vcm aQX]Va G?B4 Y\Y 4G?B4D Vb\Y _`VaQ^U ^V aVTYbca_SlZ5
c_ aQX]Va `aYUݷcbp d[QXQcm pS^_7 5\p YXS\VhV^Yp X^QhV^Yp YX bcV[Q Yb`_\m6
XdVcbp [_]Q^UQ @?@5 _`VaQ^U [_c_a_Z ]_WVc Rlcm aVTYbca_Sl] Y\Y cY`Q Q6`ݷ
]pcmݷD VbcVbcSV^^_5 _`VaQ^U U_\WV^ Y]Vcm aQX]Va G?B4 Y\Y 4G?B47 @_UhVa[6
[ݷ^ Vjݷ aQX5 hc_ USdfRQZc^lV _`VaQ^Ul `aY aQR_cV b_ bcV[_] Yb`_\mX_SQcm ^V
b\VUdVcD cV] ^V ]V^VV5 ^V_Rf_UY]_ `_]^Ycm `a_ d[QXQ^YV aQX]VaQ _`VaQ^UQ7

;_]Q^Ul @EC8 Y @?@ b_S]VjQoc [_`Ya_SQ^YV UQ^^lf 1^Q SVaiY^d bcV[Q
Y\Y b ^V2ݷ b_ bUSYT_] bQ]_Z SVaiY^l5 c_ Vbcm YX]V^V^YV] X^QhV^Yp aVTYbcaQ
N\Y7 =_W^_ _RaQcYcmbp [ X^QhV^Yo ^Q SVaiY^V bcV[Q5 ^V YXS\V[Qp VT_ ‑
`aY]V^YS 1S \oR_Z [_]Q^UV5 U_`db[QojVZ _`VaQ^U cY`Q 2ݷQ]pcm`ݷ _`VaQ^U
d5C@f7 >Q`aY]Va5 [_]Q^UQ

=?F 51H5 d5C@f

b[_`YadVc hVclaݷfRQZc^_V X^QhV^YV b SVaiY^l bcV[Q S aVTYbca NJa7
6bcVbcSV^^_5 cQ[ ]_W^_ aQR_cQcm ^V c_\m[_ b SVaiY^_Z5 ^_ Y S__RjV b \oRl]Y

UQ^^l]Y S bcV[V5 SVUm nc_ _Rlh^Qp _R\Qbcm `Q]pcYD VUY^bcSV^^_V _TaQ^YhV^YV XUVbm
b_bc_Yc S c_]5 hc_ bS_R_U^do hQbcm bcV[Q ‑ phVZ[Y b QUaVbQ]Y5 ]V^miY]Y5 hV] cV[d6
jVV X^QhV^YV 5C@5 ‑ Yb`_\mX_SQcm ^V b\VUdVc5 `_b[_\m[d _`VaQgY_^^Qp bYbcV]Q ]_WVc
S_b`_\mX_SQcmbp nc_Z `Q]pcmo ]VWUd [SQ^cQ]Y SaV]V^Y5 SlUV\pV]l]Y SQiV]d `a_6
gVbbd5 Y cV] bQ]l] XQcaݷc SQiY UQ^^lV7 >Q`aY]Va5 `aY _RaQR_c[V cQ[ ^QXlSQV]lf
bYT^Q\_S Sbݷ `a_YX_ZUݷc Y]V^^_ cQ[5 Y nc_ ]_WVc b\dhYcmbp S b_SVaiV^^_ `a_YXS_\m6
^lZ ]_]V^c5 SVUm Sl ^V X^QVcV5 ]VWUd [Q[Y]Y [_]Q^UQ]Y SQiQ `a_TaQ]]Q _[QWVcbp
b^pcQ b d`aQS\V^Yp5 hc_Rl UQcm `_aQR_cQcm UadTY] `a_TaQ]]Q]5 Q S nc_ SaV]p [Q[ aQX
Y ]_WVc `aYZcY bYT^Q\7 ?RaQR_c[d bYT^Q\_S ]l `_Ua_R^_ _RbdUY] S_ Sc_a_] c_]V7

;Q[ T_S_aY\_bm SliV5 bcV[ _hV^m dU_R^_ Yb`_\mX_SQcm U\p SaV]V^^_T_
faQ^V^Yp X^QhV^YZ YX aVTYbca_SC

@EC8 51H D XQ`_]Y^QV] 51H
D 777 Yb`_\mXdV] 51H `_U `_bc_a_^^YV ^dWUl 777
@?@ 51H D S_bbcQ^QS\YSQV] 51H

AQbb]_caY] R_\VV b\_W^lZ `aY]Va7 @dbcm aVTYbca N\R b_UVaWYc QUaVb ^V[_6
c_a_Z bca_[Y bY]S_\_S S `Q]pcY5 `aYhݷ] YXSVbc^_5 hc_ bca_[Q XQ[Q^hYSQVcbp
RQZc_] b_ X^QhV^YV] 9 1^_ ^V YXSVbc^_5 [Q[_SQ U\Y^Q bca_[Y2 Y ^Q] ^dW^_
ݷRaQcYcm_ݷ ncd bca_[d5 c_ Vbcm XQ`YbQcm b_bcQS\pojYV Vݷ bY]S_\l S _RaQc^_]
`_apU[V S c_] WV ]VbcV `Q]pcYD ^d\VS_Z RQZc5 YTaQojYZ a_\m _TaQ^YhYcV6
\p5 VbcVbcSV^^_5 _bcQݷcbp `aY nc_] ^Q ]VbcV Y ^Y[dUQ ^V [_`YadVcbp7 ?UY^
YX b`_b_R_S bUV\Qcm nc_ ‑ `_b\VU_SQcV\m^_ XQ`YbQcm [_Ul bY]S_\_S S bcV[5
Q XQcV] b^_SQ `a_ZcY bca_[d b ^QhQ\Q S [_^Vg5 YXS\V[Qp YX bcV[Q bY]S_\l Y
XQ`YblSQp Yf S phVZ[Y5 b_bcQS\pojYV bca_[d7

@_b[_\m[d XQ`YblSQcm S bcV[ _U^_RQZc_SlV X^QhV^Yp ^V\mXp5 Q USdfRQZ6
c_SlV ]_W^_5 ^_ ^VWV\QcV\m^_5 ]l RdUV] XQ`YblSQcm X^QhV^Yp hVclaݷfRQZ6
c_SlV5 Yb`_\mXdp c_\m[_ ]\QUiYZ RQZc7 ;_^Vh^_5 ]_W^_ bUV\Qcm Sbݷ R_\VV
aQgY_^Q\m^_5 ^_ ^Q] bVZhQb SQW^VV ^QT\pU^_bcm ^QiVZ Y\\obcaQgYY7 5\p
`a_]VWdc_h^_T_ faQ^V^Yp RdUV] Yb`_\mX_SQcm aVTYbca NKa5 `aY nc_] c_\m[_



>>= 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

VT_ ]\QUiYZ RQZc 1KU2 RdUVc b_UVaWQcm `_\VX^do Y^e_a]QgYo5 ^_ XQ`Ybl6
SQcm S bcV[ Y YXS\V[Qcm YX bcV[Q ]l RdUV] SVbm NKa gV\Y[_]7 8QUQhQ RdUVc
aViV^Q S USQ gY[\Q7 @VaVU `VaSl] gY[\_] ]l XQ^Vbݷ] ^_\m S aVTYbca NLa5
`_c_] ^Q [QWU_] iQTV RdUV] YXS\V[Qcm RQZc `_ QUaVbd d5C9453Hf Y `_]VjQcm
nc_c RQZc 1S b_bcQSV US_Z^_T_ b\_SQ2 S bcV[5 Q NLa dSV\YhYSQcm ^Q VUY^Ygd5 Y
cQ[ U_ cVf `_a5 `_[Q _hVaVU^_Z YXS\Vhݷ^^lZ RQZc ^V _[QWVcbp ^d\VSl]5 hc_
`_ db\_SYp] XQUQhY _X^QhQVc [_^Vg bca_[Y7 3 Yc_TV SbV ^V^d\VSlV n\V]V^cl
bca_[Y _[QWdcbp S bcV[V5 Q S aVTYbcaV NLa RdUVc U\Y^Q bca_[Y7

@_b[_\m[d U\p Sc_a_T_ gY[\Q XQaQ^VV YXSVbc^_ [_\YhVbcS_ VT_ YcVaQgYZ
1U\Y^Q bca_[Y2 Y _^_ dWV b_UVaWYcbp S NLa5 ]l _aTQ^YXdV] nc_c gY[\ b `_6
]_jmo [_]Q^Ul <??@7 @VaVU Sf_U_] S gY[\ ]l `a_SVaY]5 ^V `dbcQ \Y bca_[Q
1c_ Vbcm ^V aQSV^ \Y NLa ^d\o25 Y Vb\Y bca_[Q Rl\Q `dbcQ5 baQXd WV `VaVZUݷ]
S [_^Vg ^QiVT_ eaQT]V^cQ7 @_b[_\m[d X^QhV^YV S NLa RdUVc d]V^miQcmbp5 Q
bca_[d ^Q] ^dW^_ `a_ZcY S `ap]_] ^Q`aQS\V^YY ‑ ^QapUd b NLa ]l S_b6
`_\mXdV]bp aVTYbca_] NMR5 [_c_alZ S ^QhQ\V dbcQ^_SY] aQS^l] N\R 1c_ Vbcm
d[QXlSQojY] ^Q ^QhQ\_ bca_[Y25 Q ^Q [QWU_Z YcVaQgYY RdUV] VT_ bUSYTQcm7
9cQ[5 `YiV]C

H?B 52H5 52H D _R^d\pV] 52H
H?B 53H5 53H D _R^d\pV] 53H

<@C =?F 2<5 d5C9453Hf D _hVaVU^_Z RQZc YX bca_[Y
3=@ 2<5 9 D [_^Vg bca_[YH
:5 <@AE9D D Vb\Y UQ 6 [_^Vg gY[\Q
@EC8 52H D 2< S b_bcQSV 52H
9>3 53H D b\VUdojYZ Y^UV[b
:=@ <@ D `_Sc_aYcm gY[\

<@AE9DC :53HJ 4?>5 D Vb\Y bca_[Q `dbcQp 6 [_^Vg
=?F 5495 5C9 D _`pcm b ^QhQ\Q RdeVaQ

<@;C @?@ 52H D YXS\V[QV]
=?F d549f5 2< D XQ`YblSQV]
9>3 549 D b\VUdojYZ QUaVb
<??@ <@; D `_Sc_apcm 53H aQX

4?>5C

<7<7<7 5_`_\^YcV\m^lV [_]Q^Ul aQR_cl b_ bcV[_]

@aY ^V_Rf_UY]_bcY ]_W^_ XQ^VbcY S bcV[ X^QhV^YV SbVf aVTYbca_S _R6
jVT_ ^QX^QhV^Yp _U^_Z [_]Q^U_ZD ncQ [_]Q^UQ ^QXlSQVcbp @EC814 1@EC8 1<<
4?E2<5G?B4C5 XQc_\[Qcmݷ SbV US_Z^lV b\_SQ27ݷ Dc_h^Y]5 hc_ ncQ [_]Q^UQ XQ6
^_bYc S bcV[ b_UVaWY]_V aVTYbca_S NJa5 NLa5 NMa5 NKa5 N\Y5 NKY5 N\R Y NMR
1S d[QXQ^^_] `_apU[V25 `aYhݷ] X^QhV^YV N\Y XQ^_bYcbp S c_] SYUV5 S [_c_a_]
_^_ Rl\_ U_ Sl`_\^V^Yp [_]Q^Ul7 B__cSVcbcSdojQp [_]Q^UQ YXS\VhV^Yp YX
bcV[Q ^QXlSQVcbp @?@14 1@?@ 1<< 4?E2<5G?B4C5 Slc_\[Qcmݷ SbV US_Z^lV b\_SQ27ݷ
?^Q YXS\V[QVc YX bcV[Q S_bV]m hVclaݷfRQZc^lf X^QhV^YZ Y XQ^_bYc ncY X^Q6
hV^Yp S aVTYbcal S `_apU[V5 _RaQc^_] `aYSVUݷ^^_]d U\p [_]Q^Ul @EC8145
`aY nc_] X^QhV^YV5 b__cSVcbcSdojVV aVTYbcad N\Y5 YT^_aYadVcbp 1c_ Vbcm YX
bcV[Q YXS\V[QVcbp5 ^_ S aVTYbca ^V XQ^_bYcbp27



<7<7 BcV[5 `_U`a_TaQ]]l5 aV[dabYp >>>

AVTYbca e\QT_S 1NOUJP\2 ]_WVc Rlcm XQ^Vbݷ^ S bcV[ [_]Q^U_Z @EC864 Y
YXS\Vhݷ^ [_]Q^U_Z @?@645 _U^Q[_ `aY nc_]5 Vb\Y ]l aQR_cQV] S _TaQ^YhV^^_]
aVWY]V5 c_\m[_ ^V[_c_alV e\QTY 1Q Y]V^^_ ‑ e\QTY5 U_bcd`^lV [ YX]V^V^Yo
S _TaQ^YhV^^_] aVWY]V2 ]_Tdc Rlcm YX]V^V^l5 ^Q _bcQ\m^lV [_]Q^UQ @?@64
^Y[Q[ ^V `_S\YpVc7

BdjVbcSdoc Q^Q\_TYh^lV [_]Q^Ul U\p :?6RYc^lf aVTYbca_S5 `_UUVaWYSQV]lV U\p
b_S]VbcY]_bcY b_ bcQal]Y `a_gVbb_aQ]YD _^Y ^QXlSQocbp @EC81G5 @?@1G5 @EC86G Y
@?@6G Y aQR_cQoc `_\^_bcmo Q^Q\_TYh^_5 ^_ S]Vbc_ <;6RYc^lf aVTYbca_S Yb`_\mXdoc
b__cSVcbcSdojYV :?6RYc^lV7 ;_]Q^Ul @EC81G Y @?@1G `aQ[cYhVb[Y ^V Yb`_\mXdocbp5
hc_ [QbQVcbp [_]Q^U @EC86G Y @?@6G5 c_ Yf Yb`_\mX_SQ^YV ]_T\_ Rl Y]Vcm b]lb\5 Vb\Y
dhVbcm5 hc_ S ݷaQbiYaV^^_Zݷ hQbcY aVTYbcaQ NOUJP\ ^Vc ^Y _U^_T_ e\QTQ5 X^QhV^YV
[_c_a_T_ ]l ]_T\Y Rl `_]V^pcm S _TaQ^YhV^^_] aVWY]V aQR_clD S aVQ\m^_bcY5 S`a_6
hV]5 ncY [_]Q^Ul c_WV ^V `aY]V^pocbp5 `_b[_\m[d cQ[ ]_W^_ ^QadiYcm SlaQS^YSQ^YV
bcV[Q ^Q QUaVbQ5 [aQc^lV hVcla5[ݷ _chVT_ aQR_cQ b_ bcV[_] XQ]VU\Ycbp7

<7<7=7 @_U`a_TaQ]]lC _RjYV `aY^gY`l

>Q`_]^Y]5 hc_ `_U`a_TaQ]]_Z ^QXlSQVcbp _R_b_R\V^^Qp hQbcm `a_6
TaQ]]^_T_ [_UQ5 [_c_aQp ]_WVc Rlcm SlXSQ^Q YX T\QS^_Z `a_TaQ]]l 1Y\Y YX
UadT_Z `_U`a_TaQ]]l2D `_U SlX_S_] `_^Y]QVcbp SaV]V^^Qp `VaVUQhQ d`aQS6
\V^Yp `_U`a_TaQ]]V b cV]5 hc_Rl5 [_TUQ `_U`a_TaQ]]Q bUV\QVc bS_o aQR_cd5
_^Q SVa^d\Q d`aQS\V^YV S c_h[d5 _c[dUQ Vݷ SlXSQ\Y7 =l dWV SbcaVhQ\Ybm b
`_U`a_TaQ]]Q]Y S SYUV `a_gVUda Y ed^[gYZ @Qb[Q\p7

@aY SlX_SV `_U`a_TaQ]]l ^dW^_ XQ`_]^Ycm QUaVb S_XSaQcQ 5 c_ Vbcm
QUaVb ]QiY^^_Z [_]Q^Ul5 b\VUdojVZ XQ [_]Q^U_Z SlX_SQ `_U`a_TaQ]]l5
`aYhݷ] bUV\Qcm nc_ cQ[5 hc_Rl bQ]Q SlXlSQV]Qp `_U`a_TaQ]]Q ]_T\Q5 [_TUQ
XQ[_^hYc bS_o aQR_cd5 S_b`_\mX_SQcmbp ncY] b_faQ^ݷ^^l] QUaVb_] U\p S_X6
SaQcQ d`aQS\V^Yp7 ;a_]V c_T_5 `_U`a_TaQ]]l hQbc_ `_\dhQoc `QaQ]Vcal 5
S\YpojYV ^Q Yf aQR_cd5 Y Yb`_\mXdoc S aQR_cV \_[Q\m^lV `VaV]V^^lV 7
@_U_ Sbݷ nc_ caVRdVcbp SlUV\Ycm _`VaQcYS^do `Q]pcm 1Y\Y aVTYbcal27 BQ6
]l] `a_bcl] aViV^YV] Rl\_ Rl SlUV\Ycm [QWU_Z `_U`a_TaQ]]V bS_o b_R6
bcSV^^do _R\Qbcm `Q]pcY `_U faQ^V^YV SbVZ \_[Q\m^_Z Y^e_a]QgYY5 S[\o6
hQp Y QUaVb S_XSaQcQ5 Y `QaQ]Vcal5 Y \_[Q\m^lV `VaV]V^^lV7 C_TUQ SlX_S
`_U`a_TaQ]]l `_caVRdVc `aVWUV SbVT_ XQ`YbQcm S `aY^QU\VWQjdo `_U`a_6
TaQ]]V _R\Qbcm `Q]pcY 1S XQaQ^VV _T_S_aݷ^^lV ]VbcQ2 X^QhV^Yp `QaQ]Vca_S
Y QUaVb S_XSaQcQ5 Q XQcV] `VaVUQcm d`aQS\V^YV S ^QhQ\_ `_U`a_TaQ]]l7

9^cVaVb^_5 hc_ [_TUQ6c_ UQS^_ Y]V^^_ cQ[ b `_U`a_TaQ]]Q]Y Y `_bcd`Q6
\Y5 ^_ b aQXSYcYV] ]Vc_U_S Y `aYݷ]_S `a_TaQ]]Ya_SQ^Yp S_X^Y[\Q `_caVR6
^_bcm S aV[dabYY ‑ cQ[_] `_bca_V^YY `a_TaQ]]l5 `aY [_c_a_] ^V[_c_alV
`_U`a_TaQ]]l ]_Tdc `ap]_ Y\Y [_bSV^^_ SlXlSQcm bQ]Y bVRp5 `aYc_] `_6
cV^gYQ\m^_ ^V_TaQ^YhV^^_V hYb\_ aQX 1c_h^VV T_S_ap5 _TaQ^YhV^^_V c_\m[_
_Rkݷ]_] `Q]pcY27 Pb^_5 hc_ `aY [QWU_] aV[dabYS^_] SlX_SV caVRdVcbp ^_6
SlZ n[XV]`\pa _R\QbcY `Q]pcY U\p faQ^V^Yp QUaVbQ S_XSaQcQ5 `QaQ]Vca_S
Y \_[Q\m^lf `VaV]V^^lf5 `aYhݷ] hV] `_XWV cQ[_Z n[XV]`\pa RdUVc b_XUQ^5
cV] aQ^miV b__cSVcbcSdojYZ SlX_S XQ[_^hYc aQR_cd5 c_ Vbcm aV[dabYS^lV
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SlX_Sl `_U`a_TaQ]] S _`aVUV\ݷ^^_] b]lb\V `_UhY^pocbp `aQSY\d b\VU6_`ݷ
^YZ `aYiݷ\ ‑ `VaSlZ di7ݷ\ݷ B_SVaiV^^_ \_TYh^_ YX nc_T_ SlcV[QVc YUVp
Yb`_\mX_SQ^Yp `aY SlX_SQf `_U`a_TaQ]] dWV X^Q[_]_T_ ^Q] bcV[Q7

Bdcm `_Uf_UQ S c_]5 hc_ `VaVU SlX_S_] `_U`a_TaQ]]l S bcV[ `_]VjQ6
ocbp X^QhV^Yp `QaQ]Vca_S SlX_SQ5 XQcV] `a_YXS_UYcbp b_RbcSV^^_ SlX_S5 c_
Vbcm `VaVUQhQ d`aQS\V^Yp5 [_c_aQp b_S]VjV^Q b b_faQ^V^YV] S c_] WV bcV[V
QUaVbQ S_XSaQcQ7 ;_TUQ `_U`a_TaQ]]Q `_\dhQVc d`aQS\V^YV5 _^Q 1dWV bQ]Q2
aVXVaSYadVc S bcV[V _`aVUV\ݷ^^_V [_\YhVbcS_ `Q]pcY U\p faQ^V^Yp \_[Q\m6
^lf `VaV]V^^lf5 _Rlh^_ `a_bc_ bUSYTQp d[QXQcV\m bcV[Q ^Q ^dW^_V hYb\_
phVV[7 ?R\Qbcm bcV[_S_Z `Q]pcY5 b_UVaWQjdo bSpXQ^^lV b _U^Y] SlX_S_]
X^QhV^Yp `QaQ]Vca_S5 QUaVb S_XSaQcQ Y \_[Q\m^lV `VaV]V^^lV5 ^QXlSQoc
bcV[_Sl] eaVZ]_]7

<7<7>7 3lX_S `_U`a_TaQ]] Y S_XSaQc YX ^Yf

3lX_S `_U`a_TaQ]]l5 [Q[ dWV pb^_ YX SliVb[QXQ^^_T_5‑ nc_ `VaVUQhQ
d`aQS\V^Yp `_ QUaVbd ^QhQ\Q `_U`a_TaQ]]l b _U^_SaV]V^^l] XQ`_]Y^Q^YV]
S bcV[V QUaVbQ S_XSaQcQ5 c_ Vbcm QUaVbQ ]QiY^^_Z [_]Q^Ul5 ^V`_baVUbcSV^^_
b\VUdojVZ XQ [_]Q^U_Z SlX_SQ7 @a_gVbb_a 9<A? `aVUdb]QcaYSQVc U\p nc_Z
gV\Y [_]Q^Ud 31<<D Q^Q\_TYh^_ [_]Q^UV :=@5 QaTd]V^c [_]Q^Ul 31<< ]_WVc
Rlcm ^V`_baVUbcSV^^l] 1QUaVb `VaVf_UQ XQUQ^ `ap]_ S [_]Q^UV5 _Rlh^_ ]Vc6
[_ZD [Q[ Y U\p [_]Q^Ul :=@5 S ]QiY^^_] [_UV Yb`_\mXdVcbp aQbbc_p^YV _c
cV[djVZ `_XYgYY5 c7 V7 `aY]V^pVcbp _c^_bYcV\m^Qp QUaVbQgYp25 aVTYbca_Sl]
1QUaVb `VaVUQhY d`aQS\V^Yp ^Qf_UYcbp S aVTYbcaV2 Y cY`Q ݷQ]pcm`ݷ 1`VaVf_U
^dW^_ _bdjVbcSYcm `_ QUaVbd5 `a_hYcQ^^_]d YX XQUQ^^_T_ ]VbcQ `Q]pcY27 ;_6
]Q^UQ 31<< ^V Y]VVc ݷa_c[_Z_]ݷ e_a]lD `_b[_\m[d ݷUQ\m^ppݷ e_a]Q ^Q]5
[Q[ _Rlh^_5 ^V caVRdVcbp S bY\d _cbdcbcSYp bVT]V^c_S5 _bcQݷcbp c_\m[_ _U^Q
e_a]Q ‑ ݷR\YX[Qpݷ 1>51B25 [_c_ado ]l SbVTUQ Y Yb`_\mXdV]7

3_XSaQc YX `_U`a_TaQ]]l `a_YXS_UYcbp [_]Q^U_Z B5D 1_c b\_SQ B5DEB> ‑
27ݷS_XSaQcݷ 3 bS_VZ `a_bcVZiVZ e_a]V ncQ [_]Q^UQ ^V Y]VVc QaTd]V^c_S7
3l`_\^pp ncd [_]Q^Ud5 `a_gVbb_a YXS\V[QVc hVclaV RQZcQ b SVaiY^l bcV[Q
Y XQ`YblSQVc Yf S aVTYbca NRY5 S aVXd\mcQcV hVT_ d`aQS\V^YV `VaVUQݷcbp `_
QUaVbd5 [_c_alZ ^Qf_UY\bp S `Q]pcY ^Q SVaiY^V bcV[Q7

AQbb]_caY] `a_bc_Z `aY]Va7 5_`dbcY]5 S ^QiVZ `a_TaQ]]V hQbc_ `aYf_6
UYcbp XQ`_\^pcm [Q[Y]6c_ _U^_RQZc_Sl] X^QhV^YV] _R\QbcY `Q]pcY aQX^_Z
U\Y^l7 CQ[_V UVZbcSYV S`_\^V ]_W^_ _e_a]Ycm S SYUV `_U`a_TaQ]]l7 5\p
`a_bc_cl [QacY^l `aY]V] b_T\QiV^YV5 hc_ QUaVb ^dW^_Z _R\QbcY `Q]pcY `V6
aVUQݷcbp hVaVX aVTYbca NMR5 [_\YhVbcS_ _U^_RQZc_Slf phVV[5 [_c_alV ^dW^_
XQ`_\^Ycm ‑ hVaVX aVTYbca NLa5 ^d Q bQ]_ X^QhV^YV5 [_c_a_V ^QU_ XQ`YbQcm
S_ SbV ncY phVZ[Y ‑ hVaVX aVTYbca JU7 ;_U b__cSVcbcSdojVZ `_U`a_TaQ]]l
]_WVc SlT\pUVcm5 ^Q`aY]Va5 cQ[C

D 69<< =5=?BI 1549F144B5CC5 53HF<5>7D85 1<FF1<E52
69<<h=5=?BIC

:53HJ 6=hA
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6=h<@C =?F d549f5 1<
9>3 549
<??@ 6=h<@

6=hAC B5D

?RaQcYcmbp [ nc_Z `_U`a_TaQ]]V ]_W^_ cQ[C

=?F 5495 =Ih1BB1I
=?F 53H5 ;>?
=?F 1<5 ’I’
31<< 69<<h=5=?BI

3 aVXd\mcQcV ;>? RQZc `Q]pcY5 ^QhY^Qp b QUaVbQ5 XQUQ^^_T_ ]Vc[_Z =Ih1BB1I5
_[QWdcbp XQ`_\^V^l [_U_] bY]S_\Q ’I’ 1hYb\_ ?=27

<7<7?7 ?aTQ^YXQgYp bcV[_Slf eaVZ]_S

@_U`a_TaQ]]Q5 `aYSVUݷ^^Qp S [QhVbcSV `aY]VaQ S `aVUlUdjV] `QaQTaQ6
eV5 eQ[cYhVb[Y ^V Yb`_\mX_SQ\Q ]VfQ^YX] bcV[_Slf eaVZ]_S5 b_faQ^pp S
bcV[V c_\m[_ QUaVb S_XSaQcQ7 Nc_T_ _[QXQ\_bm U_bcQc_h^_5 `_b[_\m[d `_U`a_6
TaQ]]V ^V caVR_SQ\Ybm \_[Q\m^lV `VaV]V^^lV5 Q `QaQ]Vcal ]l `VaVUQ\Y
hVaVX aVTYbcal7 >Q `aQ[cY[V `_U`a_TaQ]]l aVU[_ RlSQoc cQ[Y]Y `a_bcl6
]Y7 3 R_\VV b\_W^lf b\dhQpf ^Q] ^QSVa^p[Q `_caVRdocbp \_[Q\m^lV `V6
aV]V^^lV5 `_b[_\m[d aVTYbca_S ^Q Sbݷ ^V fSQcYc7 ;a_]V c_T_5 `VaVUQhQ `Q6
aQ]Vca_S hVaVX aVTYbcal c_WV ]_WVc _[QXQcmbp ^VdU_R^QC S_6`VaSlf5 Yf ^V
SbVTUQ fSQcQVc5 Q S_6Sc_alf5 `_U`a_TaQ]]V ]_Tdc Rlcm U_\T_ ^dW^l X^QhV6
^Yp5 `VaVUQ^^lV hVaVX aVTYbcal5 Y nc_ eQ[cYhVb[Y \YiYc Vݷ S_X]_W^_bcY
Yb`_\mX_SQcm `_U bS_Y S^dcaV^^YV ^dWUl cV YX aVTYbca_S5 [_c_alV Rl\Y XQ6
UVZbcS_SQ^l `aY `VaVUQhV `QaQ]Vca_S7 >Q[_^Vg5 Vb\Y `_caVRdVcbp SlXSQcm
Vjݷ [Q[do6c_ `_U`a_TaQ]]d5 [_c_aQp c_WV `aY^Y]QVc `QaQ]Vcal hVaVX aV6
TYbcal5 Y^e_a]QgYo YX aVTYbca_S Sb6ݷcQ[Y `aYUݷcbp [dUQ6c_ ݷSlTadXYcmݷ
1_Rlh^_ S c_c WV bcV[27

@_nc_]d _Rlh^_5 S _b_RV^^_bcY `aY caQ^b\pgYY `a_TaQ]]l b [Q[_T_6\YR_
pXl[Q Slb_[_T_ da_S^p5 b c_T_ WV @Qb[Q\p Y\Y BY5 `QaQ]Vcal S ed^[gYY `V6
aVUQocbp hVaVX bcV[5 Y S bcV[V WV aQX]VjQocbp \_[Q\m^lV `VaV]V^^lV7 ;Q[
Rl\_ b[QXQ^_ SliV5 `QaQ]Vcal S bcV[V aQX]VjQVc SlXlSQojQp `a_TaQ]]Q5
XQcV] `aY SlX_SV `_U`a_TaQ]]l S bcV[ XQ^_bYcbp QUaVb S_XSaQcQ5 Q XQcV] dWV
bQ]Q SlXSQ^^Qp `_U`a_TaQ]]Q aVXVaSYadVc ]Vbc_ S bcV[V `_U \_[Q\m^lV `V6
aV]V^^lV7 3bݷ nc_ S]VbcV [Q[ aQX Y _RaQXdVc bcV[_SlZ eaVZ]7 ; b_UVaWY]_6
]d bcV[_S_T_ eaVZ]Q ]_W^_ _RaQjQcmbp5 Yb`_\mXdp QUaVbQ5 ݷaYSpXQ^^lV`ݷ
[ QUaVbd5 `_ [_c_a_]d b_UVaWYcbp QUaVb S_XSaQcQD Y^QhV T_S_ap5 cd phVZ[d
`Q]pcY5 ^QhY^Qp b [_c_a_Z S bcV[ Rl\ XQ^Vbݷ^ QUaVb S_XSaQcQ5 Yb`_\mXdoc
S [QhVbcSV bS_VT_ a_UQ aV`Va^_Z c_h[Y7 CQ[5 Vb\Y S bcV[ XQ^VbcY caY hVcl6
aݷfRQZc^lf `QaQ]VcaQ5 Q `_c_] SlXSQcm `a_gVUdad5 c_ QUaVb S_XSaQcQ RdUVc
\VWQcm S `Q]pcY `_ QUaVbd d5C@f5 ^d Q `QaQ]Vcal5 _hVSYU^_5 _[QWdcbp U_6
bcd`^l `_ QUaVbQ] d5C@4=f5 d5C@4Af Y d5C@4:;f7 6b\Y WV aQX]VbcYcm S bcV[V
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AYb7 <7>7 Bcad[cdaQ bcV[_S_T_ eaVZ]Q

\_[Q\m^lV hVclaݷfRQZc^lV `VaV]V^^lV5 c_ _^Y _[QWdcbp U_bcd`^l `_ QUaV6
bQ] d5C@6=f5 d5C@6Af Y c7 U7

9b`_\mX_SQcm U\p U_bcd`Q [ `QaQ]VcaQ] aVTYbca N\Y _[QXlSQVcbp ^V
b\Yi[_] dU_R^_5 SVUm S bQ]_Z `a_gVUdaV ^Q] c_WV ]_WVc `_caVR_SQcmbp
bcV[ ‑ [Q[ U\p SaV]V^^_T_ faQ^V^Yp UQ^^lf5 cQ[ Y U\p SlX_SQ UadTYf `_U6
`a_TaQ]]7 @_nc_]d `VaSl] WV bS_Y] UVZbcSYV] `_U`a_TaQ]]Q _Rlh^_ b_faQ6
^pVc X^QhV^YV aVTYbcaQ N\Y S [Q[_]6c_ UadT_] aVTYbcaV 1hQjV SbVT_ NKY2 Y
Y]V^^_ VT_ Yb`_\mXdVc U\p U_bcd`Q [ `QaQ]VcaQ] Y \_[Q\m^l] `VaV]V^^l]5
^d Q aVTYbca N\Y `a_U_\WQVc YTaQcm bS_o a_\m d[QXQcV\p bcV[Q5 YX]V^ppbm
`_ ]VaV ^V_Rf_UY]_bcYD `VaVU S_XSaQc_] YX `_U`a_TaQ]]l VT_ _Rlh^_ S_b6
bcQ^QS\YSQoc S Ybf_U^_] X^QhV^YY5 `_`a_bcd `VaVbl\Qp S ^VT_ X^QhV^YV YX
NKY5 hc_Rl _^ b^_SQ d[QXlSQ\ ^Q QUaVb S_XSaQcQ7

6bcVbcSV^^l] _RaQX_] S_X^Y[QVc Vjݷ _UY^ S_`a_bC Q hc_ Vb\Y UadTYV `_U6
`a_TaQ]]l c_WV Yb`_\mXdoc aVTYbca NKY U\p cVf WV gV\VZH 3VUm S nc_]
b\dhQV `VaSlZ WV SlX_S UadT_Z `_U`a_TaQ]]l Yb`_acYc ^Q] Sbo aQR_cd7
=_W^_5 [_^Vh^_5 b_faQ^pcm NKY S bcV[V `VaVU SlX_S_] [QWU_Z `_U`a_TaQ]6
]l5 ^_ `_b[_\m[d S `a_TaQ]]V _Rlh^_ T_aQXU_ R_\miV SlX_S_S `_U`a_TaQ]]5
hV] bQ]Yf `_U`a_TaQ]]5 n[_^_]^VV _[QXlSQVcbp b\VU_SQcm `a_bc_]d `aQSY\dC
[QWUQp `_U`a_TaQ]]Q U_\W^Q bQ]Q b_faQ^Ycm bcQa_V X^QhV^YV NKY Y S_b6
bcQ^_SYcm VT_ `VaVU S_XSaQc_] d`aQS\V^Yp7 5\p b_faQ^V^Yp X^QhV^Yp NKY
c_WV Yb`_\mXdVcbp bcV[7 B_faQ^V^YV Sl`_\^pVcbp `a_bc_Z [_]Q^U_Z @EC8 52@
baQXd `_b\V `_\dhV^Yp d`aQS\V^Yp5 cQ[ hc_ bcQa_V X^QhV^YV NKY `_]VjQVcbp
S bcV[ ^V`_baVUbcSV^^_ `_b\V QUaVbQ S_XSaQcQ YX `_U`a_TaQ]]l5 Y S [QhVbcSV



<7<7 BcV[5 `_U`a_TaQ]]l5 aV[dabYp >>B

c_h[Yݷ `aYSpX[Yݷ Yb`_\mXdVcbp S UQ\m^VZiV] Y]V^^_ nc_c QUaVb SVaiY^l
bcV[Q7 5\p nc_T_ b\VUdojVZ [_]Q^U_Z Sl`_\^pVcbp =?F 52@55C@7 3 aVXd\m6
cQcV aVTYbca NKY d[QXlSQVc ^Q c_ ]Vbc_ S bcV[V5 TUV ^Qf_UYcbp VT_ WV5 NKY5
b_faQ^ݷ^^_V X^QhV^YVD Vb\Y cV`Vam _RaQcYcmbp [ `Q]pcY `_ QUaVbd d52@4=f5
]l _R^QadWY] cQ] QUaVb S_XSaQcQ YX `_U`a_TaQ]]l5 ^d Q `QaQ]Vcal5 XQ6
^Vbݷ^^lV S bcV[ `VaVU SlX_S_] `_U`a_TaQ]]l5 _[QXlSQocbp U_bcd`^l `_
QUaVbQ] d52@4Af5 d52@4:;f5 d52@4:?f Y c7 U7 @Q]pcm `_U \_[Q\m^lV `VaV]V^6
^lV SlUV\pVcbp `a_bcl] SlhYcQ^YV] ^dW^_T_ hYb\Q YX cV[djVT_ X^QhV^Yp
N\YD cQ[5 Vb\Y `_U \_[Q\m^lV `VaV]V^^lV ^Q] caVRdVcbp :? RQZc5 c_ baQXd
`_b\V b_faQ^V^Yp NKY Y [_`Ya_SQ^Yp S ^VT_ b_UVaWY]_T_ N\Y b\VUdVc Sl`_\6
^Ycm [_]Q^Ud CE2 5C@5:?D Vb\Y 1U\p `a_bc_cl [QacY^l2 SbV ^QiY \_[Q\m^lV
`VaV]V^^lV c_WV XQ^Y]Qoc `_ = RQZcQ5 _^Y _[QWdcbp U_bcd`^l `_ QUaVbQ]
d52@6=f5 d52@6Af Y c7 U7 Bcad[cdaQ bcV[_S_T_ eaVZ]Q b caV]p hVclaݷfRQZc6
^l]Y `QaQ]VcaQ]Y Y hVclam]p hVclaݷfRQZc^l]Y \_[Q\m^l]Y `VaV]V^^l]Y
`_[QXQ^Q ^Q aYb7 <7>7

@_Sc_aY]5 hc_ S ^QhQ\V bS_VZ aQR_cl5 b_T\Qb^_ ^QiY] U_T_S_aݷ^^_bcp]5
[QWUQp `_U`a_TaQ]]Q U_\W^Q Sl`_\^Ycm

@EC8 52@
=?F 52@5 5C@
CE2 5C@5 :? D S]Vbc_ :? `_UbcQSmcV _Rkݷ]

D `Q]pcY `_U \_[Q\m^lV `VaV]V^^lV

8QSVaiV^YV `_U`a_TaQ]]l cV`Vam U_\W^_ SlT\pUVcm cQ[C

=?F 5C@5 52@
@?@ 52@
B5D

@a_gVbb_a 9<A? `_UUVaWYSQVc b`VgYQ\m^lV [_]Q^Ul U\p _Rb\dWYSQ^Yp bcV[_Slf eaVZ6
]_S7 CQ[5 S ^QhQ\V `_U`a_TaQ]]l S]Vbc_ caݷf [_]Q^U5 `aYSVUݷ^^lf SliV5 ]_W^_ Rl\_
Rl UQcm _U^d [_]Q^Ud D5B<5ݷ :?5 5ݷ9 Q S]Vbc_ USdf [_]Q^U `VaVU B5D ]_W^_ Rl\_
Rl ^Q`YbQcm <51F57 @a_R\V]Q5 [Q[ ^Y bcaQ^^_5 S c_]5 hc_ [_]Q^Ul 5>D5B Y <51F5 aQR_6
cQoc ]VU\V^^VV5 hV] b__cSVcbcSdojYZ ^QR_a `a_bclf [_]Q^U5 cQ[ hc_ Yf `aQ[cYhVb[Y
^Y[_TUQ ^V Yb`_\mXdocD Vb\Y UYXQbbV]R\Ya_SQcm ]QiY^^lZ [_U5 bTV^VaYa_SQ^^lZ [_]6
`Y\pc_a_] @Qb[Q\p Y\Y BY5 ]l5 b[_aVV SbVT_5 _R^QadWY] S ^QhQ\V \oR_Z `a_gVUdal
Y\Y ed^[gYY Y]V^^_ cQ[YV [_]Q^Ul5 [Q[ `_[QXQ^_ SliV5 Y ^YhVT_ `_f_WVT_ ^Q 5>D5B7
6UY^bcSV^^l] _`aQSUQ^YV] bdjVbcS_SQ^Yp [_]Q^U 5>D5B Y <51F5 ]_WVc b\dWYcm Yf
[_a_c[Qp XQ`Ybm 1^Q`aY]Va5 ]QiY^^Qp [_]Q^UQ <51F5 XQ^Y]QVc S `Q]pcY SbVT_ _UY^
RQZc25 ^_ S ^QiV SaV]p _R n[_^_]YY `Q]pcY ^Q ]QiY^^_] [_UV _Rlh^_ ^Y[c_ ^V XQUd6
]lSQVcbpD Rlbca_UVZbcSYV5 [Q[ `aQSY\_5 _[QXlSQVcbp SQW^VV7

BUV\QV] Vjݷ _U^_ SQW^_V XQ]VhQ^YV7 @aY aQR_cV `_U d`aQS\V^YV] ?B
^>9H ]l ]_WV] ^V RVb`_[_Ycmbp ^Y _ ^Q\YhYY bcV[Q5 ^Y _ XQUQ^YY VT_ aQX6
]VaQ7 ?`VaQgY_^^Qp bYbcV]Q b_XUQݷc bcV[ QSc_]QcYhVb[Y `aY XQ`db[V \oR_Z
XQUQhY5 Q dWV S_ SaV]p Vݷ Yb`_\^V^Yp `aY ^V_Rf_UY]_bcY dSV\YhYSQVc aQX]Va
U_bcd`^_Z U\p bcV[Q `Q]pcYC `_ ]VaV c_T_ [Q[ SVaiY^Q bcV[Q `a_USYTQVcbp



>?9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

`_ SYacdQ\m^_]d QUaVb^_]d `a_bcaQ^bcSd ݷSSVafݷ 1c_ Vbcm S bc_a_^d d]V^m6
iV^Yp QUaVb_S25 _`VaQgY_^^Qp bYbcV]Q bcQSYc S b__cSVcbcSYV SYacdQ\m^l]
QUaVbQ] Sbݷ ^_SlV Y ^_SlV bcaQ^Ygl eYXYhVb[_Z `Q]pcY7 9]V^^_ `_nc_]d ^Q
aYb7 <7= Y <7> ]l YX_RaQXY\Y SVaf^YZ [aQZ bcV[Q [Q[ ^Vhc_ ^Vhݷc[_V7 3`a_hV]5
`_b\V `_pS\V^Yp S ^>9H6bYbcV]Qf \VT[_SVb^lf `a_gVbb_S 1caVU_S2 ^Q aQX]Va
bcV[Q Rl\_ ^Q\_WV^_ U_S_\m^_ Wݷbc[_V _TaQ^YhV^YVC A VK7 6b\Y VT_ `aVSl6
bYcm5 pUa_ bYbcV]l d^Yhc_WYc SQi `a_gVbb [Q[ QSQaYZ^lZ7

<7<7@7 ?b^_S^lV [_^SV^gYY SlX_S_S `_U`a_TaQ]]

>Vb]_cap ^Q `_Ua_R^_V _`YbQ^YV ]VfQ^YX]Q bcV[_Slf eaVZ]_S5 UQ^^_V
S `aVUlUdjV] `QaQTaQeV5 S ^V[_c_alf S_`a_bQf _bcQݷcbp S_X]_W^_bcm U\p
]Q^ݷSaQ7 CQ[5 ^Q`aY]Va5 S [Q[_] `_apU[V b\VUdVc XQ^_bYcm S bcV[ X^QhV^Yp
`QaQ]Vca_S `_U`a_TaQ]]lH 6b\Y ]l `YiV] `a_TaQ]]d ^Q pXl[V QbbV]R\VaQ5
nc_c S_`a_b5 b_RbcSV^^_ T_S_ap5 ^V SbcQݷcD _U^Q[_ _^ _[QXlSQVcbp ^V_WYUQ^6
^_ `aY^gY`YQ\m^l] `aY b_XUQ^YY [_]`Y\pc_a_S pXl[_S `a_TaQ]]Ya_SQ^Yp
Slb_[_T_ da_S^p7

B_XUQcV\Y [\QbbYhVb[Yf [_]`Y\pc_a_S pXl[Q @Qb[Q\m;; _Rlh^_ i\Y
ݷ[hVSYU^l_ݷ `dcݷ]C SlX_S `a_gVUdal Y\Y ed^[gYY caQ^b\Ya_SQ\bp b @Qb6
[Q\p S SYUV bVaYY [_]Q^U XQ^VbV^Yp S bcV[ X^QhV^YZ5 `aYhݷ] X^QhV^Yp XQ6
^_bY\Ybm S VbcVbcSV^^_] 1U\p hV\_SV[Q2 `_apU[V ‑ b\VSQ ^Q`aQS_D XQcV] S
[_U SbcQS\p\Qbm [_]Q^UQ 31<<7 ;_TUQ cQ[Qp `a_gVUdaQ `_\dhQVc d`aQS\V6
^YV5 X^QhV^Yp eQ[cYhVb[Yf `QaQ]Vca_S aQb`_\QTQocbp S bcV[V b^YXd SSVaf5
c_ Vbcm `_b\VU^YZ `QaQ]Vca _[QXlSQVcbp aQX]Vjݷ^ R\YWV UadTYf [ aV`Va6
^_Z c_h[V eaVZ]Q 1U_bcd`V^ `_ QUaVbd d52@4Af27 9X nc_T_5 S bS_o _hVaVUm5
b\VUdVc5 hc_ U\p U_bcd`Q [ `VaS_]d 1Q aQS^_ Y [ \oR_]d UadT_]d2
`QaQ]Vcad `a_gVUdaQ Y\Y ed^[gYp pXl[Q @Qb[Q\m U_\W^Q X^Qcm
_RjVV [_\YhVbcS_ ncYf `QaQ]Vca_S5 `_b[_\m[d aQb`_\_WV^YV 𝑛6T_ `QaQ6
]VcaQ S bcV[_S_] eaVZ]V `_\dhQVcbp XQSYbpjY] _c _RjVT_ [_\YhVbcSQ7 CQ[5
Vb\Y d `a_gVUdal caY hVclaݷfRQZc^lf `QaQ]VcaQ5 c_ `VaSlZ YX ^Yf _[QWVc6
bp S bcV[V `_ QUaVbd d52@4:?f5 Vb\Y WV Yf `pcm5 c_ `VaSlZ `aYUݷcbp Yb[Qcm
`_ QUaVbd d52@4;=f7 9]V^^_ `_nc_]d pXl[ @Qb[Q\m ^V U_`db[QVc b_XUQ^Yp
`a_gVUda Y\Y ed^[gYZ b `VaV]V^^l] hYb\_] QaTd]V^c_S5 cQ[ ^QXlSQV]lf
SQaYQUYhVb[Yf `_U`a_TaQ]] 1hc_ S`_\^V ^_a]Q\m^_ U\p dhVR^_T_ pXl[Q5
^_ ^V b_SbV] `aYV]\V]_ U\p pXl[Q `a_eVbbY_^Q\m^_T_27 ;Q[ ]l _RbdWUQ6
\Y S :7;ݷ 1b]7 XQ]VhQ^YV ^Q bca7 ;:A25 SbVS_X]_W^lV GB9D5<>5 B514<> Y `a_hYV
bdj^_bcY5 ^Q`_]Y^QojYV SQaYQUYhVb[YV `_U`a_TaQ]]l5 S UVZbcSYcV\m^_bcY
S__RjV `aVUbcQS\poc b_R_Z hQbcm pXl[Q @Qb[Q\m5 c7 V7 Yf b\VUdVc bhYcQcm b[_6
aVV _`VaQc_aQ]Y5 hV] `a_gVUdaQ]Y7

B_XUQcV\Y pXl[Q BY `_i\Y Y^l] `dc7[ݷ @aY caQ^b\pgYY SlX_SQ ed^[6
gYY pXl[Q BY `QaQ]Vcal `_]VjQocbp S bcV[ S _RaQc^_] `_apU[V5 cQ[ hc_

;;;_]`Y\pc_al @Qb[Q\p ^V _RpXQ^l UVZbcS_SQcm Y]V^^_ cQ[D ^Q`aY]Va5 X^Q[_]lZ ^Q]
OB55 Y1C31< bcQaQVcbp `VaVUQcm `QaQ]Vcal hVaVX aVTYbcal5 Y c_\m[_ Vb\Y aVTYbca_S ^V
fSQcQVc ‑ aQX]VjQVc _bcQSiYVbp `QaQ]Vcal S bcV[V5 ^_ `aY nc_] `_apU_[ UVZbcSYcV\m^_
Yb`_\mXdVcbp 7ݷap]_Z`ݷ



<7<7 BcV[5 `_U`a_TaQ]]l5 aV[dabYp >?:

`VaSlZ YX ^Yf 1Vb\Y5 [_^Vh^_5 _^ Vbcm2 SbVTUQ _[QXlSQVcbp U_bcd`V^ `_ QU6
aVbd d52@4Af5 Sc_a_Z ‑ `_ QUaVbd d52@4:;f Y c7 U75 S^V Sbp[_Z XQSYbY]_bcY
_c _RjVT_ [_\YhVbcSQ `QaQ]Vca_S7 Nc_ `_XS_\pVc b_XUQSQcm SQaYQUYhVb[YV
ed^[gYYD S hQbc^_bcY5 S bQ] `_ bVRV pXl[ BY ^V Sf_UYc S__RjV ^Y _U^_Z
ed^[gYY5 ^_ `aY nc_] ݷbcQ^UQac^Qpݷ RYR\Y_cV[Q `aVU_bcQS\pVc gV\lZ apU
ed^[gYZ5 `aVU`_\QTQojYf `VaV]V^^_V hYb\_ QaTd]V^c_S 1cQ[YV [Q[ @B9>D65
C31>6 Y Ua725 Y SbV ncY ed^[gYY c_WV ^Q`YbQ^l ^Q BY 1^Q @Qb[Q\V cQ[ bUV\Qcm
^V `_\dhQVcbp27

B UadT_Z bc_a_^l5 _cbdcbcSYV S @Qb[Q\V SQaYQUYhVb[Yf `_U`a_TaQ]] `_X6
S_\pVc S_X\_WYcm XQR_cl _R _hYbc[V bcV[Q ^Q SlXlSQV]_T_7 5VZbcSYcV\m^_5
`_U`a_TaQ]]Q pXl[Q @Qb[Q\m SbVTUQ X^QVc5 b[_\m[_ ]VbcQ XQ^Y]Qoc eQ[cYhV6
b[YV `QaQ]Vcal S Vݷ bcV[_S_] eaVZ]V 1`_b[_\m[d U\p [QWU_Z `_U`a_TaQ]]l
nc_ [_\YhVbcS_ XQUQ^_ aQX Y ^QSbVTUQ Y ^V ]_WVc YX]V^Ycmbp2 Y5 b__cSVcbcSV^6
^_5 ]_WVc `aY^pcm ^Q bVRp XQR_cd _R _hYbc[V bcV[Q7 ;Q[ dWV T_S_aY\_bm5 Sl6
X_S_S `_U`a_TaQ]] S \oR_Z `a_TaQ]]V R_\miV5 hV] bQ]Yf `_U`a_TaQ]]5 cQ[
hc_ `VaV[\QUlSQ^YV] XQR_cl _R _hYbc[V bcV[Q b SlXlSQojVT_ ^Q SlXlSQV6
]_T_ U_bcYTQVcbp _`aVUV\ݷ^^Qp n[_^_]Yp `Q]pcY 1[_\YhVbcSQ ]QiY^^lf [_6
]Q^U27 @aY Yb`_\mX_SQ^YY b_T\QiV^YZ pXl[Q BY cQ[Qp n[_^_]Yp ^VS_X]_W6
^Q5 `_b[_\m[d `_U`a_TaQ]]Q S _RjV] b\dhQV;< ^V X^QVc Y ^V ]_WVc X^Qcm5
b[_\m[_ `QaQ]Vca_S VZ `VaVUQ\Y5 cQ[ hc_ XQR_cQ _R _hYbc[V bcV[Q _c `QaQ6
]Vca_S _bcQݷcbp ^Q SlXlSQojV]D _Rlh^_ nc_ UV\QVcbp `a_bcl] dSV\YhV^YV]
X^QhV^Yp N\Y ^Q hYb\_5 aQS^_V b_S_[d`^_Z U\Y^V eQ[cYhVb[Yf `QaQ]Vca_S7
>Q`aY]Va5 Vb\Y `_U`a_TaQ]]Q @B?3: `aY^Y]QVc ^Q Sf_U caY hVclaݷfRQZc^lf
`QaQ]VcaQ 1^QX_Sݷ] Yf 1:5 1; Y 1<25 Vݷ SlX_S RdUVc SlT\pUVcm `aY]Va^_ cQ[C

@EC8 4G?B4 1< D XQ^_bY] S bcV[ `QaQ]Vcal
@EC8 4G?B4 1;
@EC8 4G?B4 1:
31<< @B?3: D SlXlSQV] `_U`a_TaQ]]d
144 5C@5 :; D dRYaQV] `QaQ]Vcal YX bcV[Q

3 b\dhQV WV Yb`_\mX_SQ^Yp b_T\QiV^YZ pXl[Q @Qb[Q\m `_b\VU^pp [_]Q^UQ
11442 _[QXlSQVcbp ^V ^dW^Q5 _R_ Sbݷ] `_XQR_cYcbp SlXlSQV]lZ7 @a_gVbb_a
9<A? UQWV Y]VVc U\p nc_T_ b`VgYQ\m^do e_a]d [_]Q^Ul B5D b _U^Y] _`VaQ^6
U_] 1SliV S `aY]VaQf ]l Yb`_\mX_SQ\Y B5D RVX _`VaQ^U_S27 Nc_c _`VaQ^U5
[_c_alZ ]_WVc Rlcm c_\m[_ ^V`_baVUbcSV^^l] Y SbVTUQ Y]VVc U\Y^d USQ
RQZcQ 25ݷ_b\_Sݷ1 XQUQݷc [_\YhVbcS_ `Q]pcY 1S RQZcQf25 XQ^pc_Z `QaQ]VcaQ]Y
ed^[gYY7 >Q`aY]Va5 `a_gVUdad5 `aY^Y]Qojdo hVaVX bcV[ caY hVclaݷfRQZc6
^lf `QaQ]VcaQ5 [_]`Y\pc_a @Qb[Q\p XQ[_^hYc [_]Q^U_Z

B5D :;

;<3 aQX^lf bYcdQgYpf Yb`_\mXdocbp aQX\Yh^lV b`_b_Rl eY[bQgYY [_\YhVbcSQ `QaQ6
]Vca_SD cQ[5 ed^[gYp @B9>D6 dX^Qݷc5 b[_\m[_ `QaQ]Vca_S ^dW^_ YXS\Vhm YX bcV[Q5 `dcݷ]
Q^Q\YXQ e_a]Qc^_Z bca_[Y5 Q ed^[gYp 5H53<@ YXS\V[QVc QaTd]V^cl5 `_[Q ^V ^Qc[^ݷcbp ^Q
^d\VS_Z d[QXQcV\m5 ^_ Y c_ Y UadT_V ‑ \Yim hQbc^lV b\dhQY7
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NcQ [_]Q^UQ5 [Q[ Y _Rlh^Qp [_]Q^UQ B5D5 YXS\Vhݷc YX bcV[Q QUaVb S_XSaQcQ Y
`VaVUQbc `_ ^V]d d`aQS\V^YV5 ^_ [a_]V nc_T_ 1_U^_SaV]V^^_ b ncY]2 dSV\YhYc
X^QhV^YV N\Y ^Q XQUQ^^_V hYb\_ 1S UQ^^_] b\dhQV :;25 YXRQS\pp SlXSQSiVT_
_c _RpXQ^^_bcY `_ _hYbc[V bcV[Q7

3_XSaQc X^QhV^YZ YX ed^[gYZ [Q[ [_]`Y\pc_al @Qb[Q\p5 cQ[ Y [_]`Y\p6
c_al BY _aTQ^YXdoc hVaVX aVTYbca5 `aYhݷ] Yb`_\mXdVcbp bQ]lZݷ T\QS^lZݷ
aVTYbca ‑ U\p 9<A? nc_ NJa5 S nc_] QSc_al [_]`Y\pc_a_S _[QXQ\Ybm VUY^_Udi6
^l7 C_h^VV5 hVaVX NJa S_XSaQjQocbp gV\_hYb\V^^lV X^QhV^Yp5 `_]VjQojY6
Vbp S nc_c aVTYbca 1c_ Vbcm ^V R_\VV hV] hVclaݷfRQZc_SlV27 3_bm]YRQZc_SlV
gV\lV S_XSaQjQocbp hVaVX aVTYbca_Sdo `Qad NMaCNJaD XQRVTQp S`VaݷU5 _c]V6
cY]5 hc_ hYb\Q b `\QSQojVZ c_h[_Z S_XSaQjQocbp hVaVX ݷT\QS^lZݷ aVTYbca
QaYe]VcYhVb[_T_ b_`a_gVbb_aQ7 C_\m[_ Vb\Y S_XSaQjQV]_V X^QhV^YV ^V pS\p6
Vcbp hYb\_] ‑ ^Q`aY]Va5 ^dW^_ SVa^dcm XQ`Ybm 1B53?B4 S @Qb[Q\V5 CDBE3D
S BY2 ‑ S_XSaQc `a_YXS_UYcbp hVaVX `Q]pcm5 `aVU_bcQS\V^^do SlXlSQojY]5
`aYhݷ] QUaVb nc_Z `Q]pcY SlXlSQojYZ _RpXQ^ `VaVUQcm S `_U`a_TaQ]]d hV6
aVX bcV[ S]VbcV b `QaQ]VcaQ]Y7

<7<7A7 <_[Q\m^lV ]Vc[Y

Bdcm Y _b^_S^_V U_bc_Y^bcS_ `_U`a_TaQ]] b_bc_Yc S Yf _R_b_R\V^^_bcY7
9^QhV T_S_ap5 S `a_gVbbV ^Q`YbQ^Yp _U^_Z `_U`a_TaQ]]l ]l _Rlh^_ ^V `_]6
^Y]5 [Q[ YX^dcaY dbca_V^l UadTYV `_U`a_TaQ]]l5 Y S_b`aY^Y]QV] [QWUdo
YX `_U`a_TaQ]]5 [a_]V _U^_Z 1c_Z5 hc_ `YiVcbp `ap]_ bVZhQb2 S SYUV ncQ6
[_Z _U^_Z R_\mi_Z [_]Q^Ul7 Nc_ `_XS_\pVc Sl[Y^dcm YX T_\_Sl \Yi^YV
UVcQ\Y Y b_baVU_c_hYcmbp ^Q aVQ\YXQgYY [_^[aVc^_T_ eaQT]V^cQ `a_TaQ]6
]l7 @a_R\V]Q S c_]5 hc_ S cV\V \oR_Z ]Q\_6]Q\mb[Y b\_W^_Z `_U`a_TaQ]]l
^Q] _RpXQcV\m^_ `_^QU_Rpcbp ]Vc[Y5 Y ^dW^_ bUV\Qcm cQ[5 hc_Rl `aY SlR_aV
Y]ݷ^ U\p cQ[Yf ]Vc_[ ^Q] ^V ^dW^_ Rl\_ Sb`_]Y^Qcm5 ^Vc \Y dWV TUV6^YRdUm
1S UadT_Z `_U`a_TaQ]]V2 ]Vc[Y b cQ[Y] WV Y]V^V]7

1bbV]R\Va WJ\V U\p nc_T_ `aVUdb]QcaYSQVc b`VgYQ\m^lV \_[Q\m^lV
]Vc[Y 7 BY^cQ[bYhVb[Y ncY ]Vc[Y _c\YhQocbp _c _Rlh^lf cV]5 hc_ ^QhY^Q6
ocbp b c_h[Y7 1bbV]R\Va \_[Q\YXdVc cQ[YV ]Vc[Y S_ eaQT]V^cV `a_TaQ]]l5
_TaQ^YhV^^_] b _RVYf bc_a_^ _Rlh^l]Y 1^V\_[Q\m^l]Y2 ]Vc[Q]Y7 9^QhV T_6
S_ap5 \_[Q\m^do ]Vc[d QbbV]R\Va aQbb]QcaYSQVc ^V bQ]d `_ bVRV5 Q [Q[ ^Vhc_
`_UhY^ݷ^^_V `_b\VU^VZ 1R\YWQZiVZ bSVafd2 ^V\_[Q\m^_Z ]Vc[V7 >Q`aY]Va5
S b\VUdojV] eaQT]V^cVC

69BCDh@B?3C
D 777 777

73I3<5C
D 777 777

C53?>4h@B?3C
D 777 777

73I3<5C
D 777 777

D89B4h@B?3C



<7<7 BcV[5 `_U`a_TaQ]]l5 aV[dabYp >?<

`VaSQp ]Vc[Q 73I3<5 `_UhY^V^Q ]Vc[V 69BCDh@B?35 Q Sc_aQp ‑ ]Vc[V
C53?>4h@B?35 cQ[ hc_ ]VWUd b_R_Z _^Y ^V [_^e\Y[cdoc7 6b\Y ]Vc[Q 73I3<5
SbcaVcYcbp S _`VaQ^UQf c_Z Y\Y Y^_Z [_]Q^Ul ]VWUd ]Vc[Q]Y 69BCDh@B?3 Y
C53?>4h@B?35 QbbV]R\Va RdUVc X^Qcm5 hc_ Y]VVcbp S SYUd Y]V^^_ `VaSQp YX ]V6
c_[ 73I3<55 Vb\Y _^Q SbcaVcYcbp `_b\V C53?>4h@B?35 ^_ `VaVU D89B4h@B?3 ‑ c_
XQUVZbcSdVcbp Sc_aQp5 c_TUQ [Q[ `_pS\V^YV ]Vc[Y 73I3<5 U_ 69BCDh@B?3 Y\Y
`_b\V D89B4h@B?3 SlX_SVc _iYR[d7 6b\Y [QWUdo `_U`a_TaQ]]d ^QhY^Qcm b
_Rlh^_Z ]Vc[Y5 Q S^dcaY `_U`a_TaQ]]l Yb`_\mX_SQcm c_\m[_ \_[Q\m^lV ]Vc6
[Y5 c_ S aQX^lf `_U`a_TaQ]]Qf ]l ]_WV] Yb`_\mX_SQcm \_[Q\m^lV ]Vc[Y b
_UY^Q[_Sl]Y Y]V^Q]Y5 Y QbbV]R\Va S ^Yf ^V XQ`dcQVcbp7

>Q bQ]_] UV\V QbbV]R\Va U_bcYTQVc cQ[_T_ neeV[cQ ^V _hV^m hVbc^l] `dcݷ]C
SYUp ]Vc[d5 Y]p [_c_a_Z ^QhY^QVcbp b c_h[Y5 _^ `a_bc_ U_RQS\pVc [ ^VZ b`VaVUY
Y]p `_b\VU^VZ SbcaVhQSiVZbp V]d ]Vc[Y RVX c_h[Y7 CQ[5 S `aY]VaV SliV aVhm YUݷc
^V _ USdf _UY^Q[_Slf ]Vc[Qf 73I3<55 Q _ USdf aQX^lf ]Vc[Qf 69BCDh@B?373I3<5 Y
C53?>4h@B?373I3<57 @_\VX^_ `_]^Ycm _R nc_] Y ^V `aY]V^pcm S `a_TaQ]]V S pS^_]
SYUV ]Vc[Y5 b_UVaWQjYV c_h[d5 f_cp QbbV]R\Va nc_ U_`db[QVc7

<7<7B7 @aY]VaC b_`_bcQS\V^YV b _RaQXg_]

@aYSVUݷ] `aY]Va `_U`a_TaQ]]l5 Yb`_\mXdojVZ aV[dabYo7 ?U^Q YX `a_6
bcVZiYf [\QbbYhVb[Yf XQUQh5 aViQV]lf aV[dabYS^_ ‑ nc_ dWV X^Q[_]_V ^Q]
b_`_bcQS\V^YV bca_[Y b _RaQXg_]5 Vݷ ]l Y Yb`_\mXdV]7 @_Ua_R^_V _`YbQ^YV
Q\T_aYc]Q aViV^Yp ]l `aYSV\Y S 5>7::7;ݷ [_TUQ aViQ\Y ncd XQUQhd ^Q @Qb6
[Q\V5 cQ[ hc_ XUVbm ]l _TaQ^YhY]bp [aQc[Y]Y XQ]VhQ^Yp]Y7

Dc_h^Y] XQUQhd b dhݷc_] Yb`_\mX_SQ^Yp ݷYX[_da_S^VSlf^ݷ bca_[7 5Q^l
USV bca_[Y bY]S_\_S5 U\Y^Q [_c_alf XQaQ^VV ^VYXSVbc^Q5 ^_ YXSVbc^_5 hc_
[QWUQp YX ^Yf _TaQ^YhV^Q ^d\VSl] RQZc_] 1_c]VcY]5 hc_ S @Qb[Q\V bca_[Y
Rl\Y dbca_V^l Y^QhV27 @VaSdo bca_[d ]l aQbb]QcaYSQV] [Q[ b_`_bcQS\p6
V]do5 Sc_ado ‑ [Q[ _RaQXVg7 3 _RaQXgV bY]S_\ ’H’ ]_WVc b_`_bcQS\pcmbp
b `a_YXS_\m^l] bY]S_\_]5 bY]S_\ ’3’ ‑ b `a_YXS_\m^_Z `_UgV`_h[_Z bY]6
S_\_S 1S_X]_W^_5 UQWV `dbc_Z25 _bcQ\m^lV bY]S_\l _R_X^QhQoc bQ]Y bVRp Y
b_`_bcQS\pocbp c_\m[_ bQ]Y b b_R_Z7 CaVRdVcbp _`aVUV\Ycm5 b__cSVcbcSdVc \Y
1gV\Y[_]2 XQUQ^^Qp bca_[Q XQUQ^^_]d _RaQXgd5 Y SVa^dcm aVXd\mcQc 95 Vb\Y
^V b__cSVcbcSdVc5 Y :5 Vb\Y b__cSVcbcSdVc7

;Q[ ]l dRVUY\Ybm5 aViYS XQUQhd ^Q @Qb[Q\V5 aV[dabYS^lZ Q\T_aYc] U\p
^Vݷ _[QXlSQVcbp U_S_\m^_ `a_bcl]7 >Q [QWU_] iQTV 1c_h^VV5 ^Q [QWU_] aV6
[dabYS^_] SlX_SV2 ]l aQbb]QcaYSQV] _bcQSidobp hQbcm bca_[Y Y _RaQXgQD
b^QhQ\Q ncY _bcQSiYVbp hQbcY b_S`QUQoc b_ bca_[_Z Y _RaQXg_]5 XQcV]5 `_
]VaV `a_USYWV^Yp Q\T_aYc]Q5 _c ^Yf _cRaQblSQocbp bY]S_\l5 bc_pjYV S ^Q6
hQ\V5 Y ]l `aVU`_\QTQV]5 hc_ U\p dWV _cRa_iV^^lf bY]S_\_S b_`_bcQS\V^YV
`a_i\_ db`Vi^_7

3 XQSYbY]_bcY _c `VaS_T_ bY]S_\Q _RaQXgQ ^Qi Q\T_aYc] aQR_cQVc `_ _U6
^_]d YX caݷf _b^_S^lf bgV^QaYVS7 6b\Y S]Vbc_ `VaS_T_ bY]S_\Q ]l SYUY]
S _RaQXgV _TaQ^YhYcV\m^lZ ^_\m5 c_ Vbcm _RaQXVg d ^Qb [_^hY\bp5 c_ Q\T_6
aYc] ^Q nc_] XQ[Q^hYSQVcbp Y ^V]VU\V^^_ SlUQݷc aVXd\mcQcC 5ݷYbcY^dݷ Vb\Y



>?= 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

b_`_bcQS\pV]Qp bca_[Q c_WV [_^hY\Qbm5 S `a_cYS^_] b\dhQV DݷWm_\ݷ S bQ]_]
UV\V5 b `dbcl] _RaQXg_] ]_W^_ b_`_bcQSYcm c_\m[_ `dbcdo bca_[d7

6b\Y _RaQXVg Vjݷ ^V [_^hY\bp Y `VaSl] bY]S_\_] S [ݷ^ ^Qf_UYcbp \oR_Z
bY]S_\5 [a_]V ’3’5 ^dW^_ `a_YXSVbcY b_`_bcQS\V^YV `VaS_T_ bY]S_\Q _RaQXgQ
b `VaSl] bY]S_\_] bca_[Y b dhݷc_] c_T_5 hc_ bca_[Q U_\W^Q Rlcm ^V`dbcQp5
Q bY]S_\ ’H’ S _RaQXgV db`Vi^_ b_`_bcQS\pVcbp b \oRl] bY]S_\_] S bca_[V7
6b\Y b_`_bcQS\V^YV ^V `a_f_UYc 1c_ Vbcm \YR_ S bca_[V `VaSl] bY]S_\_]
_TaQ^YhYcV\m^lZ ^_\m5 \YR_ S _RaQXgV ^V X^Q[ S_`a_bQ5 Y `aY nc_] bY]S_\
S _RaQXgV ^V aQSV^ bY]S_\d S bca_[V25 c_ S_XSaQjQV] DݷWm_\ݷ S `a_cYS^_]
b\dhQV b_`_bcQS\pV] _bcQc[Y bca_[Y Y _RaQXgQ5 _cRa_bYS `VaSlV bY]S_\l5 Y
aVXd\mcQc b_`_bcQS\V^Yp S_XSaQjQV] S [QhVbcSV bS_VT_ aVXd\mcQcQ7

>Q[_^Vg5 Vb\Y `VaSlZ bY]S_\ _RaQXgQ _[QXQ\bp bY]S_\_] ’3’5 ^dW^_
`_b\VU_SQcV\m^_ `VaVRaQcm S_X]_W^_bcY b_`_bcQS\V^Yp nc_Z ݷXU_h[YݷXSݷ b
`dbc_Z `_UgV`_h[_Z bca_[Y5 b _U^Y] bY]S_\_] bca_[Y5 b USd]p bY]S_\Q]Y
Y c7 U75 `_[Q ^V [_^hYcbp bQ]Q bca_[Q7 5V\QV] ]l nc_ b\VUdojY] _RaQX_]7
8QS_UY] gV\_hYb\V^^do `VaV]V^^do R5 [_c_aQp RdUVc d ^Qb _R_X^QhQcm cV[d6
jYZ aQbb]QcaYSQV]lZ SQaYQ^c7 @aYbSQYSQV] nc_Z `VaV]V^^_Z ^_\m 1^QhY^Q6
V] aQbb]_caV^YV b `dbc_Z gV`_h[Y27 CV`Vam U\p [QWU_Z aQbb]QcaYSQV]_Z Q\m6
cVa^QcYSl _cRaQblSQV] _c _RaQXgQ _UY^ bY]S_\ 1XSݷXU_h[d25 Q _c bca_[Y ‑
bc_\m[_ bY]S_\_S5 [Q[_V bVZhQb hYb\_ S `VaV]V^^_Z R7 @_\dhV^^lV _bcQc[Y
`lcQV]bp b_`_bcQSYcm5 Yb`_\mXdp U\p nc_T_ aV[dabYS^lZ SlX_S bQ]Yfݷ bVRp7ݷ
6b\Y aVXd\mcQc SlX_SQ ‑ 5ݷYbcY^Qݷ XQSVaiQV] aQR_cd5 c_WV SVa^dS YbcY^dD
Vb\Y WV aVXd\mcQc ‑ 5ݷWm_\ݷ `a_SVapV]5 ]_W^_ \Y Vjݷ dSV\YhYSQcm `VaV]V^6
^do R 1^V SlZUV] \Y ]l `aY nc_] XQ `aVUV\l b_`_bcQS\pV]_Z bca_[Y27 6b\Y
dSV\YhYSQcmbp dWV ^V[dUQ5 XQSVaiQV] aQR_cd5 SVa^dS DݷWm_\ݷ S `a_cYS^_]
b\dhQV S_XSaQjQV]bp [ ^QhQ\d gY[\Q Y aQbb]QcaYSQV] b\VUdojVV S_X]_W^_V
X^QhV^YV R7

@a_TaQ]]Q5 ^Q`YbQ^^Qp ^Q]Y aQ^VV ^Q @Qb[Q\V5 Yb`_\mX_SQ\Q `Qb[Q\VSb[_V `aVU6
bcQS\V^YV bca_[ Y YX6XQ nc_T_ bY\m^_ _c\YhQ\Qbm _c c_T_ aViV^Yp5 [_c_a_V ]l bVZhQb
^Q`YiV] ^Q pXl[V QbbV]R\VaQC ^Q`aY]Va5 cQ] `aYf_UY\_bm Yb`_\mX_SQcm hVclaV `QaQ6
]VcaQ U\p `_U`a_TaQ]]l5 c_TUQ [Q[ XUVbm `QaQ]Vca_S RdUVc SbVT_ USQ7 8QRVTQp S`VaݷU5
_c]VcY]5 hc_ aViV^YV ^Q pXl[V BY RdUVc `_Sc_apcm ݷQbbV]R\Va^_Vݷ `aQ[cYhVb[Y b\_S_
S b\_S_D VT_ ]_W^_ ^QZcY S_ Sc_a_] c_]V5 S 7;;7>7=ݷ

AVQ\YXQgYo ^Q pXl[V QbbV]R\VaQ ]l Sl`_\^Y] S SYUV `_U`a_TaQ]]l5
[_c_ado ^QX_Sݷ] =1D387 @_U`a_TaQ]]Q RdUVc `aVU`_\QTQcm5 hc_ VZ `VaVUQ6
^_ USQ `QaQ]VcaQ ‑ QUaVb bca_[Y 1d52@4Af2 Y QUaVb _RaQXgQ 1d52@4:;f2D bQ]Q
`_U`a_TaQ]]Q RdUVc Yb`_\mX_SQcm _U^d hVclaݷfRQZc^do `VaV]V^^do 1cd5 hc_
]l ^QXlSQ\Y R2D `_U ^Vݷ RdUVc SlUV\pcmbp ]Vbc_ S bcV[_S_] eaVZ]V5 cQ[ hc_
_^Q RdUVc aQb`_\QTQcmbp `_ QUaVbd d52@6=f7 5\p dSV\YhV^Yp b[_a_bcY aQR_6
cl ^QiQ `_U`a_TaQ]]Q S bQ]_] ^QhQ\V b[_`YadVc QUaVbQ YX `QaQ]Vca_S S
aVTYbcal N\R 1QUaVb bca_[Y2 Y NMR 1QUaVb _RaQXgQ27 ;a_]V c_T_5 U\p Sl`_\6
^V^Yp QaYe]VcYhVb[Yf UVZbcSYZ `_U`a_TaQ]]Q RdUVc Yb`_\mX_SQcm aVTYbca
NJa7 HVaVX ^VT_ WV _^Q RdUVc S_XSaQjQcm aVXd\mcQc bS_VZ aQR_clC hYb\_ 9
[Q[ _R_X^QhV^YV \_TYhVb[_Z \WY 1b__cSVcbcSYV ^V ^QZUV^_2 Y\Y hYb\_ : [Q[
_R_X^QhV^YV \_TYhVb[_Z YbcY^l 1b__cSVcbcSYV ^QZUV^_27



<7<7 BcV[5 `_U`a_TaQ]]l5 aV[dabYp >?>

ݷcRaQblSQ^YV?ݷ bY]S_\_S YX ^QhQ\Q bca_[ ]l RdUV] `a_YXS_UYcm `a_6
bcl] dSV\YhV^YV] aQbb]QcaYSQV]_T_ QUaVbQ bca_[YC UVZbcSYcV\m^_5 Vb\Y `_
QUaVbd CDB9>7 ^Qf_UYcbp bca_[Q5 ]l ]_WV] bhYcQcm5 hc_ `_ QUaVbd CDB9>74:
^Qf_UYcbp cQ WV bca_[Q5 [a_]V `VaS_Z Rd[Sl7

@_U`a_TaQ]]Q RdUVc aV[dabYS^_ SlXlSQcm bQ]d bVRp5 Y5 RdUdhY SlXSQ^6
^_Z aV[dabYS^_5 U_\W^Q RdUVc Sl`_\^pcm aQR_cd ^QU X^QhV^Yp]Y5 _c\YhQo6
jY]Ybp _c cVf5 hc_ Rl\Y XQUQ^l S `aVUlUdjV] SlX_SV7 @aY nc_] aVTYbcal
S [QhVbcSV faQ^Y\YjQ \_[Q\m^lf UQ^^lf `_^QU_Rpcbp [Q[ Ybf_U^_]d SlX_Sd
`_U`a_TaQ]]l5 cQ[ Y ݷS\_WV^^_]dݷ 1aV[dabYS^_]d25 ^_ S `a_gVbb_aV c_\m6
[_ _UY^ ^QR_a aVTYbca_S5 Y ^dW^_ bUV\Qcm cQ[5 hc_Rl aQX^lV ݷn[XV]`\palݷ
aQR_cQojVZ `_U`a_TaQ]]l UadT UadTd ^V ]ViQ\Y7

3_X]_W^l aQX\Yh^lV b_T\QiV^Yp _ c_]5 [Q[YV YX aVTYbca_S `_U`a_TaQ]6
]Q Y]VVc `aQS_ 5ݷYb`_acYcmݷ Q [Q[YV U_\W^Q `_b\V bVRp _bcQSYcm S c_] SYUV5 S
[_c_a_] _^Y Rl\Y ^Q ]_]V^c Vݷ SlX_SQ7 3 [QhVbcSV [aQZ^Yf ]_W^_ aQbb]Qc6
aYSQcm SQaYQ^cl5 [_TUQ `_U`a_TaQ]]V aQXaViQVcbp `_acYcm SbV aVTYbcal5
\YR_ [_TUQ VZ ^V aQXaViQVcbp `_acYcm ^Y[Q[YV aVTYbcal5 [a_]V5 S_X]_W^_5
NJa5 hVaVX [_c_alZ S_XSaQjQVcbp aVXd\mcQc7 @VaSlZ b\dhQZ Sl^dWUQVc ^Qb
S \oR_] ]VbcV `a_TaQ]]l `aY SlX_SV \oRlf `_U`a_TaQ]] b^QhQ\Q b_faQ6
^pcm S bcV[V SbV aVTYbcal5 S [_c_alf d ^Qb faQ^Y\_bm hc_6^YRdUm SQW^_VD
nc_ `\_f_Z SQaYQ^c5 SVUm R_\miY^bcSd ^VR_\miYf `_U`a_TaQ]] SbV aVTYbcal
^V caVRdocbp5 cQ[ hc_ ^QiY b_faQ^V^Yp Y S_bbcQ^_S\V^Yp _[QWdcbp \Yi^VZ
aQR_c_Z5 b^YWQojVZ neeV[cYS^_bcm `a_TaQ]]l7 B UadT_Z bc_a_^l5 ^Q\_6
WV^YV ^Q SbV `_U`a_TaQ]]l caVR_SQ^Yp `_ S_bbcQ^_S\V^Yo SbVf aVTYbca_S
c_WV `aY S^Y]QcV\m^_] aQbb]_caV^YY _[QXlSQVcbp YXRlc_h^l]5 f_cp Y ^V
^Qbc_\m[_7

5_S_\m^_ dUQh^l] _[QXlSQVcbp [_]`a_]Ybb5 YXSVbc^lZ [Q[ [_^SV^gYp
LMNLU Y Yb`_\mXdV]lZ R_\miY^bcS_] [_]`Y\pc_a_S BY ^Q `\Qce_a]V HA?7
B_T\Qb^_ nc_Z [_^SV^gYY `_U`a_TaQ]]Q Y]VVc `aQS_ `_acYcm NJa5 NMa Y NLa5
Q SbV _bcQ\m^lV aVTYbcal _RjVT_ ^QX^QhV^Yp U_\W^Q \YR_ ^V ca_TQcm5 \YR_
b_faQ^Ycm Y `VaVU S_XSaQc_] d`aQS\V^Yp S_bbcQ^_SYcm7 CQ[_Z SlR_a aVTY6
bca_S ^V b\dhQV^7 5V\_ S c_]5 hc_ NJa `_acYcbp c_ Y UV\_5 `_b[_\m[d ]^_TYV
_`VaQgYY ]_W^_ `a_YXS_UYcm c_\m[_ hVaVX ^VT_D U\p U_\T_ba_h^_T_ faQ^V^Yp
UQ^^lf VT_ `_nc_]d ^Y[c_ ^V `aY]V^pVc5 Y5 [bcQcY5 Y]V^^_ `_ nc_Z `aYhY^V
NJa Yb`_\mXdVcbp U\p S_XSaQcQ X^QhV^Yp YX ed^[gYZ7 AVTYbca NMa hQbc_ XQ6
UVZbcSdVcbp b_S]Vbc^_ b NJa5 \YR_ S [QhVbcSV bcQaiVZݷ hQbcYݷ ?=6RYc^_T_
hYb\Q5 \YR_ U\p faQ^V^Yp _bcQc[Q _c UV\V^YpD \oRQp _`VaQgYp d]^_WV^Yp
Y\Y UV\V^Yp Yb`_acYc nc_c aVTYbca5 cQ[ hc_ Y _^ ^V `_Uf_UYc U\p U\YcV\m6
^_T_ faQ^V^Yp Y^e_a]QgYY7 >Q[_^Vg5 NLa Yb`_\mXdVcbp S [QhVbcSV bhݷchY[Q
S_ SbVS_X]_W^lf gY[\Qf5 [_c_alV c_WV SbcaVhQocbp _hV^m hQbc_7 B dhݷc_]
b[QXQ^^_T_ Y]V^^_ ncY caY aVTYbcaQ `aYf_UYcbp `_acYcm hQjV _bcQ\m^lf Y5
[Q[ b\VUbcSYV5 `_cVap ^Qf_UpjYfbp S ^Yf X^QhV^YZ b_XUQݷc ^QY]V^miVV [_6
\YhVbcS_ `a_R\V] U\p SlXlSQojVT_7

>QiQ `_U`a_TaQ]]Q RdUVc aQR_cQcm S b__cSVcbcSYY b LMNLUC ݷacYcm_`ݷ
_^Q RdUVc X^QhV^Yp aVTYbca_S NKY5 N\R5 NMR Y NJa5 ^_ NJa S \oR_] b\dhQV Yb6ݷ
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`_acYcbp5ݷ `_b[_\m[d hVaVX ^VT_ ]l S_XSaQjQV] Yc_T_S_V X^QhV^YV5 cQ[ hc_
b_faQ^pcm ^dW^_ c_\m[_ N\R5 NMR Y5 [_^Vh^_5 NKY7 =_WVc `_[QXQcmbp5 hc_ ]l
]_T\Y Rl b\VT[Q bn[_^_]Ycm5 Yb`_\mXdp S]Vbc_ N\R8NMR5 ^Q`aY]Va5 NLa8NMa5
[_c_alV b_T\Qb^_ LMNLU Y]VV] `aQS_ Yb`_acYcm5 ^_ SVUm SlXlSQV]6c_ ]l
bQ]Y bVRp5 cQ[ hc_ ^Q] Sbݷ aQS^_ `aYi\_bm Rl ncY aVTYbcal b_faQ^pcm5 ^_ ^V
S ^QhQ\V `a_gVUdal5 Q `VaVU aV[dabYS^l] _RaQjV^YV] [ bQ]Y] bVRV7

CV[bc ^QiVZ `_U`a_TaQ]]l `_\dhQVcbp cQ[Y]C

=1D38C D >1H1<? @?5@A?4A1==L
@EC8 52@ D _aTQ^YXdV] bcV[_SlZ eaVZ]
=?F 52@5 5C@
CE2 5C@5 = D \_[Q\m^Qp `VaV]V^^Qp R

D RdUVc `_ QUaVbd d52@6=f
@EC8 5C9 D b_faQ^pV] aVTYbcal N\R Y NMR
@EC8 549 D 1NJa Sbݷ aQS^_ YX]V^YcbpD

D UadTYf ]l ^V Yb`_\mXdV]2
=?F 5C95 d52@4Af D XQTadWQV] `QaQ]VcalC QUaVbQ
=?F 5495 d52@4:;f D bca_[Y Y _RaQXgQ

71719>C D boUQ ]l SVa^ݷ]bp5 [_TUQ
D b_`_bcQSY] _hVaVU^_Z
D bY]S_\ Y bUSY^V]bp

3=@ 2ID5 d549f5 9 D _RaQXVg [_^hY\bpH
:>5 7>?Dh5>4 D Vb\Y ^Vc5 `alTQV]
3=@ 2ID5 d5C9f5 9 D _RaQXVg [_^hY\bp5 Q bca_[QH
:>5 >51B 761<C5 D Vb\Y ^Vc5 c_ SVa^dcm <?7M
:=@ 7DBE5 D [_^hY\Ybm _U^_SaV]V^^_C 9BC9>1

7>?Dh5>4C D Vb\Y _RaQXVg ^V [_^hY\bp777
3=@ 2ID5 d549f5 ’3’ D ^V XSݷXU_h[Q \Y S VT_ ^QhQ\VH
:>5 7>?DhCD1B D Vb\Y ^Vc5 `alTQV] _cboUQ

D XSݷXU_h[Q1 _aTQ^YXdV] gY[\
=?F 4G?B4 d52@6=f5 9 D R CF 9

7CD1Bh<??@C
D T_c_SY]bp [ aV[dab7 SlX_Sd

=?F 51H5 549 D b^QhQ\Q Sc_a_Z QaTd]V^cC
9>3 51H D _RaQXVg b_ b\VU7 bY]S_\Q
@EC8 51H
=?F 51H5 5C9 D cV`Vam `VaSlZ QaTd]V^cC
144 51H5 d52@6=f D bca_[Q b R6T_ bY]S_\Q
@EC8 51H D 1^Q`_]^Y]5 d52@6=f 6 nc_ R2
31<< =1D38 D SlXlSQV] bQ]Y bVRp5 ^_

D b ^_Sl]Y `QaQ]VcaQ]Y
144 5C@5 A D `_b\V SlX_SQ _hYjQV] bcV[
D5CD 51H5 51H D hc_ ^Q] SVa^d\YH
:>J 7DBE5 D SVa^d\Y ^V ^_\m5 c7V7 9BC9>D

D X^QhYc5 _bcQc_[ bca_[Y
D b_`_bcQSY\bp b _bcQc[_]
D _RaQXgQ FG SVa^ݷ] 9BC9>D

144 51H5 d52@6=f D SVa^d\Y 95 c7V7 <?7M
D ^QU_ `_`a_R_SQcm R_\miV



<7<7 BcV[5 `_U`a_TaQ]]l5 aV[dabYp >?@

D bY]S_\_S 2b`YbQcm2 ^Q
D ncd XSݷXU_h[d

3=@ 2ID5 d5C9451Hf5 9 D ^_5 Rlcm ]_WVc5 bca_[Q
D dWV [_^hY\QbmH

:5 761<C5 D c_TUQ `a_R_SQcm R_\miV ^VhVT_
9>3 4G?B4 d52@6=f D Y^QhV `a_RdV]C R CF R 4 :
:=@ 7CD1Bh<??@ D Y S ^QhQ\_ gY[\Q `_ R

7>?DhCD1BC D boUQ `_`QUQV]5 Vb\Y _RaQXVg
=?F 1<5 d549f D ^V `dbc Y ^V ^Qh7 b ’3’
3=@ 1<5 ’H’ D ]_WVc Rlcm5 cQ] X^Q[ ’H’
:5 7AE5CD D Vb\Y UQ5 `alTQV] _cboUQ
3=@ 1<5 d5C9f D Vb\Y ^Vc5 bY]S_\l S ^QhQ\V

D bca_[Y Y _RaQXgQ U_\W^l
D b_S`QUQcmD Vb\Y bca_[Q
D [_^hY\Qbm5 ncQ `a_SVa[Q
D c_WV ^V `a_ZUݷc

:>5 761<C5 D ^V b_S`Q\Y 1Y\Y [_^7 bca_[Y2
D FG S_XSaQjQV] <?7M

:=@ 77??> D b_S`Q\Y 6 `a_U_\WQV]
D `a_b]_ca

7AE5CDC D _RaQXVg ^QhY^QVcbp b ’H’
3=@ 2ID5 d5C9f5 9 D ^QU_ c_\m[_5 hc_Rl bca_[Q ^V
:J 761<C5 D [_^hY\Qbm 1Y^QhV <?7M2

77??>C 9>3 5C9 D bY]S_\l b_`_bcQSY\Ybm FG
9>3 549 D bUSYTQV]bp `_ bca_[V Y
:=@ 71719> D _RaQXgd Y `a_U_\WQV]

7DBE5C D boUQ ]l `alTQ\Y5 hc_Rl
=?F 51H5 : D SVa^dcm 9BC9>D
:=@ 7AE9D

761<C5C D Q boUQ `alTQ\Y5 hc_Rl
H?B 51H5 51H D SVa^dcm <?7M

7AE9DC D Sb5ݷ [_^Vg aQR_cl
@?@ 549 D `aYS_UY] Sbݷ S
@?@ 5C9 D `_apU_[ `VaVU
=?F 5C@5 52@ D S_XSaQc_] d`aQS\V^Yp
@?@ 52@ D aVXd\mcQc d ^Qb S NJa
B5D D 3_XSaQjQV] d`aQS\V^YV

D ;?>6G @A?G65DAL

6b\Y5 ^Q`aY]Va5 bca_[Q aQb`_\QTQVcbp S `Q]pcY5 `_]VhV^^_Z ]Vc[_Z CDB9>75
Q _RaQXVg ‑ S `Q]pcY5 `_]VhV^^_Z ]Vc[_Z @1DD5B>5 c_ SlX_S `_U`a_TaQ]]l
=1D38 RdUVc SlT\pUVcm S_c cQ[C

@EC8 4G?B4 @1DD5B>
@EC8 4G?B4 CDB9>7
31<< =1D38
144 5C@5 A



>?A 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

@_b\V nc_T_ aVXd\mcQc b_`_bcQS\V^Yp 19 Y\Y :2 _[QWVcbp S aVTYbcaV NJa7 CV[bc
nc_T_ `aY]VaQ S]VbcV b T\QS^_Z `a_TaQ]]_Z5 Yb`_\mXdojVZ `QaQ]Vcal [_6
]Q^U^_Z bca_[Y5 hYcQcV\m ^QZUݷc S eQZ\V =1D3871C=7

?RaQcYcV S^Y]Q^YV5 hc_ S ^QhQ\V `_U`a_TaQ]]l `aY `_`lc[V `VaVZcY ^Q ]Vc[d
761<C5 ]l Rl\Y Sl^dWUV^l pS^_ d[QXQcm5 hc_ `VaVf_U pS\pVcbp ݷ[R\YW^Yݷ 1>51B27
5V\_ S c_]5 hc_ ]Vc[Q 761<C5 _[QXQ\Qbm hdcm UQ\miV _c [_]Q^Ul `VaVf_UQ5 hV] nc_
U_`dbcY]_ U\p ݷ_a_c[_T_]ݷ `VaVf_UQ7 B]7 _RbdWUV^YV ^Q bca7 ><<7

<7=7 ?b^_S^lV _b_RV^^_bcY QbbV]R\VaQ WJ\V

AQ^VV ]l Yb`_\mX_SQ\Y QbbV]R\Va WJ\V5 _TaQ^YhYSQpbm \Yim _RjY]Y
XQ]VhQ^Yp]Y Y YXaVU[Q _cS\V[Qpbm5 hc_Rl _`YbQcm ^V[_c_alV VT_ S_X]_W^_6
bcY5 RVX [_c_alf ^V ]_T\Y _R_ZcYbm7 CQ[5 S =7:7>ݷ Rl\_ UQ^_ a_S^_ bc_\m[_
`_pb^V^YZ5 hc_Rl ]_W^_ Rl\_ `_^pcm _U^d `a_bcVZido `a_TaQ]]d7 @_XWV
^Q] `_caVR_SQ\_bm Yb`_\mX_SQcm `Q]pcm U\p faQ^V^Yp UQ^^lf5 Y `aYi\_bm
`_bSpcYcm >7;7>ݷ UYaV[cYSQ] aVXVaSYa_SQ^Yp `Q]pcY Y ]Vc[Q]7 @aVWUV hV]
`aYSVbcY S 7B>7>ݷ `aY]Va b\_W^_Z `_U`a_TaQ]]l5 ]l Sl^dWUV^l Rl\Y S
7A>7>ݷ aQbb[QXQcm `a_ \_[Q\m^lV ]Vc[Y7

Ncd T\QSd ]l gV\Y[_] `_bSpcY] YXdhV^Yo QbbV]R\VaQ WJ\V5 ^QhQS b
[aQc[_T_ _`YbQ^Yp [\ohVZ [_]Q^U^_Z bca_[Y5 Yb`_\mXdV]lf `aY VT_ XQ`db6
[V5 Y `a_U_\WYS R_\VV e_a]Q\m^l]5 hV] aQ^miV5 _`YbQ^YV] bY^cQ[bYbQ VT_
pXl[Q7 @_b\V nc_T_ ]l _cUV\m^do T\QSd `_bSpcY] ]Q[a_`a_gVbb_ad7

<7=7:7 ;\ohY Y _`gYY [_]Q^U^_Z bca_[Y

;Q[ dWV T_S_aY\_bm5 `aY SlX_SV `a_TaQ]]l >1C= ^dW^_ d[QXQcm Y]p eQZ6
\Q5 b_UVaWQjVT_ Ybf_U^lZ cV[bc ^Q pXl[V QbbV]R\VaQ5 Q [a_]V nc_T_5 _Rlh^_
caVRdVcbp d[QXQcm [\ohY5 XQUQojYV aVWY] aQR_cl7 B _U^Y] YX ncYf [\o6
hVZ ‑ 66 ‑ ]l dWV X^Q[_]lD ^Q`_]^Y]5 hc_ _^ XQUQݷc e_a]Qc `_\dhQV]_T_
[_UQ7 3 ^QiV] b\dhQV SbVTUQ Yb`_\mXdVcbp e_a]Qc 5<67 <oR_`lc^_5 hc_5 Vb\Y
^V d[QXQcm nc_c [\oh5 QbbV]R\Va b_XUQbc Slf_U^_Z eQZ\ S ݷ[_blaݷ e_a]QcV5
c_ Vbcm5 `_`a_bcd T_S_ap5 `VaVSVUݷc ^QiY [_]Q^Ul S US_Yh^_V `aVUbcQS\V^YV
Y S cQ[_] SYUV XQ`YiVc S eQZ\7 AQR_cQp `_U d`aQS\V^YV] _`VaQgY_^^lf bY6
bcV]5 ]l cQ[_Z eQZ\ XQ`dbcYcm ^Q Sl`_\^V^YV ^V b]_WV]5 _U^Q[_ Vb\Y Rl
]l5 [ `aY]Vad5 f_cV\Y ^Q`YbQcm `a_TaQ]]d U\p aQX]VjV^Yp S XQTadX_h^_]
bV[c_aV UYb[Q5 c_ ݷbla_Zݷ e_a]Qc _[QXQ\bp Rl [Q[ aQX cV]5 hc_ ^Q] ^dW^_7

;\oh 6? XQUQݷc Y]p eQZ\Q5 S [_c_alZ b\VUdVc XQ`YbQcm aVXd\mcQc caQ^b6
\pgYY7 6b\Y ]l Yb`_\mXdV] e_a]Qc 5<65 c_ S`_\^V ]_WV] U_SVaYcm SlR_a
Y]V^Y eQZ\Q bQ]_]d WJ\V’dC _^ _cRa_bYc _c Y]V^Y Ybf_U^_T_ eQZ\Q bde6
eY[b 71C= Y XQ]V^Yc VT_ ^Q 7?5 hc_ ^Q] S R_\miY^bcSV b\dhQVS Y caVRdVcbp7
6b\Y WV `_ [Q[Y]6c_ `aYhY^Q] ^Q] dU_R^VV UadT_V Y]p5 ]l ]_WV] d[QXQcm
VT_ pS^_ b `_]_jmo 6?7

;\oh 64 ^Q] `_^QU_RYcbp `_b\V YXdhV^Yp ]Q[a_`a_gVbb_aQD _^ Yb`_\m6
XdVcbp U\p _`aVUV\V^Yp ]Q[a_bY]S_\Q S b\dhQV5 Vb\Y ]l ^V f_cY] U\p nc_T_



<7=7 ?b^_S^lV _b_RV^^_bcY QbbV]R\VaQ WJ\V >?B

aVUQ[cYa_SQcm Ybf_U^lZ cV[bc7 >Q`aY]Va5 64\bVKXU UQݷc c_c WV neeV[c5 hc_
Y SbcQS\V^^Qp S ^QhQ\_ `a_TaQ]]l bca_[Q 54569>5 \bVKXU5 Q 64\RcNF:9;= ^V
c_\m[_ _`aVUV\Yc bY]S_\ \RcN5 ^_ Y `aY`YiVc V]d X^QhV^YV :9;=5 [Q[ nc_
bUV\Q\Q Rl UYaV[cYSQ 54569>5 \RcN :9;=7 =l SVa^ݷ]bp [ nc_]d ^Q bca7 >A=7

?hV^m Y^cVaVb^l S `_X^QSQcV\m^_] `\Q^V S_X]_W^_bcY TV^VaQgYY cQ[ ^Q6
XlSQV]_T_ \YbcY^TQ ‑ `_Ua_R^_T_ _chݷcQ QbbV]R\VaQ _ `a_UV\Q^^_Z aQR_cV7
<YbcY^T S[\ohQVc S bVRp bca_[Y Ybf_U^_T_ [_UQ5 b^QRWݷ^^lV Y^e_a]QgYVZ _R
Yb`_\mXdV]lf QUaVbQf Y _ c_]5 [Q[_Z Yc_T_SlZ [_U bTV^VaYa_SQ^ S aVXd\mcQcV
_RaQR_c[Y [QWU_Z Ybf_U^_Z bca_[Y7 4V^VaQgYp \YbcY^TQ XQ`db[QVcbp [\oh_]
6<5 `_b\V [_c_a_T_ caVRdVcbp d[QXQcm Y]p eQZ\Q7 5\p `aY]VaQ S_Xm]YcV \o6
Rdo `a_TaQ]]d ^Q pXl[V QbbV]R\VaQ Y _ccaQ^b\YadZcV Vݷ b e\QT_] 6<D cQ[5
Vb\Y SQiQ `a_TaQ]]Q ^QXlSQVcbp @B?771C=5 `_`a_RdZcV `aY]V^Ycm [_]Q^Ud

>1C= 66 5<6 6< @B?77<CD @B?771C=

CV[bc \YbcY^TQ RdUVc `_]Vjݷ^ S eQZ\ @B?77<CD7 ?RpXQcV\m^_ `a_b]_caYcV
`_\dhYSiYZbp eQZ\ Y aQXRVaYcVbm5 hc_ cQ] [ hV]dD Vb\Y hc_6c_ _[QWVcbp
^V`_^pc^_5 ^QZUYcV [_T_6^YRdUm5 [c_ b]_WVc SQ] `_]_hm aQX_RaQcmbp7

3Vbm]Q `_\VX^l] ]_WVc _[QXQcmbp [\oh 675 caVRdojYZ _c WJ\V’Q S[\o6
hYcm S aVXd\mcQcl caQ^b\pgYY cQ[ ^QXlSQV]do _c\QU_h^do Y^e_a]QgYo7
@aY d[QXQ^YY nc_T_ [\ohQ WJ\V SbcQS\pVc S _RkV[c^lZ eQZ\ `_]Y]_ _Rk6
V[c^_T_ [_UQ Vjݷ Y bSVUV^Yp _R Y]V^Y Ybf_U^_T_ eQZ\Q5 ^_]VaQf bca_[ S [ݷ^
Y c7 `7 5\p aQR_cl `a_TaQ]]l Sbp ncQ Y^e_a]QgYp b_SVaiV^^_ RVb`_\VX^Q5
cV] R_\VV hc_ `_ _Rkݷ]d _^Q ]_WVc S ^Vb[_\m[_ aQX `aVSliQcm ݷVX^lZ\_`ݷ
_RkV[c^lZ [_U7 ?U^Q[_ Vb\Y SQiQ `a_TaQ]]Q aQR_cQVc ^V cQ[5 [Q[ Sl _WY6
UQVcV5 [_]`Y\pgYp b e\QW[_] 67 `_XS_\Yc SQ] S_b`_\mX_SQcmbp _c\QUhY[_]
1^Q`aY]Va5 7422 U\p `_iQT_S_T_ Sl`_\^V^Yp `a_TaQ]]l5 hc_5 S bS_o _hVaVUm5
UQbc S_X]_W^_bcm aQX_RaQcmbp S `a_Ybf_UpjV]7

6jݷ _UY^ `_\VX^lZ [\oh ‑ 65D _^ `aVU`YblSQVc WJ\V’d `a_T^Qcm ^Qi
Ybf_U^lZ [_U hVaVX ]Q[a_`a_gVbb_a5 SlUQcm aVXd\mcQc S `_c_[ bcQ^UQac^_6
T_ SlS_UQ 1`_`a_bcd T_S_ap5 ^Q n[aQ^2 Y ^Q nc_] db`_[_Ycmbp7 CQ[_Z aVWY]
aQR_cl ]_WVc _[QXQcmbp `_\VXV^5 Vb\Y ]l _iYR\Ybm `aY ^Q`YbQ^YY ]Q[a_6
bQ Y ^V ]_WV] ^QZcY bS_o _iYR[dD dSYUVS aVXd\mcQc ]Q[a_`a_gVbbYa_SQ^Yp
^QiVZ `a_TaQ]]l5 ]l5 b[_aVV SbVT_5 `_Z]5[ݷ hc_ Y `_hV]d `_i\_ ^V cQ[7

WJ\V `_UUVaWYSQVc Y UadTYV [\ohY [_]Q^U^_Z bca_[YD WV\QojYV ]_Tdc
YXdhYcm Yf bQ]_bc_pcV\m^_5 _RaQcYSiYbm [ U_[d]V^cQgYY7

<7=7;7 ?b^_Sl bY^cQ[bYbQ

?b^_S^_Z bY^cQ[bYhVb[_Z VUY^YgVZ `aQ[cYhVb[Y \oR_T_ pXl[Q QbbV]R\V6
aQ 1Y WJ\V cdc ^V Yb[\ohV^YV2 pS\pVcbp bca_[Q cV[bcQ7 NcY] pXl[Y QbbV]6
R\VaQ _c\YhQocbp _c R_\miY^bcSQ 1f_cp Y UQ\V[_ ^V SbVf2 pXl[_S Slb_[_T_
da_S^p5 S [_c_alf bY]S_\ `VaVS_UQ bca_[Y `aYaQS^YSQVcbp [ _Rlh^_]d `a_6
RV\d7



>@9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

6b\Y ^Q] ^V fSQcY\_ U\Y^l bca_[Y5 hc_Rl d]VbcYcm Sb5ݷ hc_ ]l f_cV\Y
S ^VZ d]VbcYcm5 c_ ]_W^_ S_b`_\mX_SQcmbp baVUbcS_] ݷb[\VYSQ^Ypݷ bca_[7
@_bcQSYS `_b\VU^Y] bY]S_\_] bca_[Y RaQc^lZ_ݷ b\niݷ 1bY]S_\ 25ݷeݷ ]l
`aY[QWV] QbbV]R\Vad bhYcQcm b\VUdojdo bca_[d `a_U_\WV^YV] `aVUlUd6
jVZ7 Nc_ T_aQXU_ \dhiV5 hV] U_`db[Qcm S cV[bcV `a_TaQ]]l b\Yi[_] U\Y^6
^lV bca_[Y7 3_`a_b _ iYaY^V cV[bcQ `a_TaQ]]l ]l _RbdWUQ\Y S D@7;:7;ݷ
^Q`_]^Y]5 hc_ WV\QcV\m^_ SbVTUQ d[\QUlSQcmbp S @> bY]S_\_S5 S [aQZ^V]
b\dhQV S @B7 8UVbm Y UQ\VV5 _`YblSQp bY^cQ[bYb5 `_UUVaWYSQV]lZ WJ\V5 ]l
`_U bca_[_Zݷ cV[bcQݷ RdUV] `_^Y]Qcm S c_] hYb\V Y ݷTYhVb[YV_\ݷ bca_[Y5
b[\VV^^lV YX ^Vb[_\m[Yf bca_[ b `_]_jmo _RaQc^lf b\niVZ5 ^V dc_h^pp5
hc_ Y]VV] S SYUd Y]V^^_ cQ[YV bca_[Y7

Bca_[Q cV[bcQ ^Q pXl[V QbbV]R\VaQ WJ\V b_bc_Yc 1S _RjV] b\dhQV2 YX
hVclaݷf `_\VZC ]Vc[Y5 Y]V^Y [_]Q^Ul5 _`VaQ^U_S Y [_]]V^cQaYp5 `aYhݷ]
]Vc[Q5 Y]p [_]Q^Ul Y [_]]V^cQaYZ pS\pocbp `_\p]Y ^V_RpXQcV\m^l]Y7 Hc_
[QbQVcbp _`VaQ^U_S5 c_ caVR_SQ^Yp [ ^Y] ^Q\QTQocbp [_]Q^U_ZD Vb\Y Y]p
[_]Q^Ul _cbdcbcSdVc5 c_ _cbdcbcSdoc Y _`VaQ^Ul5 Vb\Y WV [_]Q^UQ XQUQ^Q5
c_ _`VaQ^Ul U_\W^l VZ b__cSVcbcS_SQcm7 =_Tdc _cbdcbcS_SQcm Y SbV hVclaV
`_\p5 c_TUQ bca_[Q _[QXlSQVcbp `dbc_Z7 1bbV]R\Va `dbclV bca_[Y YT^_aYadVc5
^_ ]l ]_WV] Yb`_\mX_SQcm Yf5 hc_Rl SYXdQ\m^_ aQXUV\pcm ]VWUd b_R_Z hQbcY
`a_TaQ]]l7

3 [QhVbcSV ]Vc[Y ]_W^_ Yb`_\mX_SQcm b\_S_5 b_bc_pjVV YX \QcY^b[Yf
Rd[S5 gYea5 Q cQ[WV bY]S_\_S ’h’5 ’4’5 ’3’5 ’I’5 ’N’5 ’7’ Y ’H’5 Q ^QhY^Qcmbp
]Vc[Q ]_WVc c_\m[_ b Rd[Sl Y\Y bY]S_\_S ’h’5 ’H’ Y ’7’7 ;Q[ ]l `_]^Y] YX
7A5>7>ݷ ]Vc[Y5 ^QhY^QojYVbp b c_h[Y5 bhYcQocbp \_[Q\m^l]Y7 ;a_]V c_T_5 S
^V[_c_alf b\dhQpf Y]p ]Vc[Y ]_W^_ `aVUSQaYcm bY]S_\_] ’4’D _Rlh^_ nc_
Yb`_\mXdVcbp5 Vb\Y ^dW^_ b_XUQcm ]Vc[d5 Y]p [_c_a_Z b_S`QUQVc b Y]V^V]
aVTYbcaQ5 [_]Q^Ul Y\Y UYaV[cYSl7 CQ[_V ]_WVc `_^QU_RYcmbp5 Vb\Y SQiQ
`a_TaQ]]Q b_bc_Yc YX ]_Ud\VZ5 ^Q`YbQ^^lf ^Q aQX^lf pXl[Qf `a_TaQ]]Y6
a_SQ^YpD c_TUQ S UadTYf ]_Ud\pf S`_\^V ]_Tdc SbcaVcYcmbp ]Vc[Y5 b_S`QUQ6
ojYV `_ Y]V^Y b [\ohVSl]Y b\_SQ]Y QbbV]R\VaQ5 Y ^dW^_ RdUVc [Q[6c_ ^Q
^Yf bbl\Qcmbp7 1bbV]R\Va aQX\YhQVc aVTYbca Rd[S S Y]V^Qf ]Vc_[5 c_ Vbcm5
^Q`aY]Va5 ’<125<’5 ’UJKNU’5 ’U125<’ Y ’U1K5U’ ‑ nc_ hVclaV aQX^lV ]Vc6
[Y7 @_b\V ]Vc[Y5 Vb\Y _^Q S bca_[V `aYbdcbcSdVc5 ]_W^_ `_bcQSYcm bY]S_\
US_Vc_hYp5 ^_ ^V _RpXQcV\m^_7 ;Q[ dWV _c]VhQ\_bm5 _Rlh^_ `a_TaQ]]Ybcl
bcQSpc US_Vc_hYp `_b\V ]Vc_[5 ^Q [_c_alV ]_W^_ `VaVUQSQcm d`aQS\V^YV5 Y
^V bcQSpc US_Vc_hYp `_b\V ]Vc_[5 _R_X^QhQojYf _R\QbcY `Q]pcY7 F_cp Qb6
bV]R\Va Y ^V caVRdVc `_bcd`Qcm Y]V^^_ cQ[5 `a_TaQ]]Q `aY Yb`_\mX_SQ^YY
nc_T_ b_T\QiV^Yp bcQ^_SYcbp pb^VV7

3 `_\V Y]V^Y [_]Q^Ul5 Vb\Y _^_ `aYbdcbcSdVc5 ]_WVc Rlcm _R_X^QhV^YV
]QiY^^_Z [_]Q^Ul 1S_X]_W^_5 b `aVeY[b_]5 cQ[Y] [Q[ B5@ Y\Y <?3;25 \YR_
`bVSU_[_]Q^Ul ‑ UYaV[cYSl b`VgYQ\m^_T_ SYUQ 1^V[_c_alV YX ^Yf ]l dWV
aQbb]QcaYSQ\Y Y [ nc_]d S_`a_bd Vjݷ SVa^ݷ]bp25 \YR_5 ^Q[_^Vg5 Y]p ]Q[6
a_bQ 1b cQ[Y]Y ]l c_WV SbcaVhQ\Ybm5 [ ^Y] _c^_bYcbp5 ^Q`aY]Va5 Yb`_\mX_6
SQSiYZbp S `aY]VaQf Y[RW]D b_XUQ^Yo ]Q[a_b_S RdUVc `_bSpjݷ^ _cUV\m^lZ



<7=7 ?b^_S^lV _b_RV^^_bcY QbbV]R\VaQ WJ\V >@:

`QaQTaQe27 3 _c\YhYV _c ]Vc_[5 S Y]V^Qf ]QiY^^lf [_]Q^U Y `bVSU_[_]Q^U
QbbV]R\Va aVTYbcal Rd[S ^V aQX\YhQVc5 cQ[ hc_ ]l ]_WV] b aQS^l] db`Vf_]
^Q`YbQcm =?F5 VX_5 V?F Y UQWV =XF5 f_cp cQ[ `YbQcm5 [_^Vh^_ WV5 ^V bc_Yc7
3 Y]V^Qf ]Q[a_b_S5 [Q[ Y S Y]V^Qf ]Vc_[5 aVTYbca aQX\YhQVcbp7

CaVR_SQ^Yp [ b_UVaWY]_]d `_\p _`VaQ^U_S XQSYbpc _c c_T_5 [Q[Qp [_^6
[aVc^_ [_]Q^UQ5 `bVSU_[_]Q^UQ Y\Y ]Q[a_b d[QXQ^l S `_\V [_]Q^Ul7 6b\Y
_`VaQ^U_S R_\miV _U^_T_5 c_ _^Y aQXUV\pocbp XQ`pc_Z7 3 `_\V _`VaQ^U_S hQ6
bc_ `aYf_UYcbp Yb`_\mX_SQcm ^QXSQ^Yp aVTYbca_S5 Y S ^Yf aVTYbca Rd[S ^V
aQX\YhQVcbp5 [Q[ Y S Y]V^Qf ]QiY^^lf [_]Q^U7

HYcQcV\o5 XQ`dcQSiV]dbp S c_]5 TUV WV aVTYbca SQWV^5 Q TUV ^Vc5 bc_6
Yc XQ`_]^Ycm _U^_ `a_bc_V `aQSY\_C QbbV]R\Va WJ\V ^V aQX\YhQVc XQ6
T\QS^lV Y bca_h^lV Rd[Sl S_ SbVf b\_SQf5 [_c_alV _^ SSݷ\ bQ]C S
Y]V^Qf [_]Q^U5 ^QXSQ^Ypf aVTYbca_S5 UYaV[cYSQf5 `bVSU_[_]Q^UQf5
_R_X^QhV^Ypf U\Y^l _`VaQ^U_S Y cY`Q `VaVf_U_S 1b\_SQ 2ID55 4G?B45
>51B Y c7 `725 ^_ _^ bhYcQVc XQT\QS^lV Y bca_h^lV aQX^l]Y Rd[SQ]Y S
cVf Y]V^Qf5 [_c_alV SS_UYc `_\mX_SQcV\m 1`a_TaQ]]Ybc5 `YidjYZ
^Q pXl[V QbbV]R\VaQ2 ‑ S ]Vc[Qf Y Y]V^Qf ]Q[a_b_S7

?c]VcY] Vjݷ _U^_ bS_ZbcS_ WJ\V5 bSpXQ^^_V b XQ`Ybmo _`VaQ^U_S7 ?`V6
aQ^U cY`Q ݷQ]pcm`ݷ SbVTUQ XQ`YblSQVcbp b Yb`_\mX_SQ^YV] [SQUaQc6
^lf b[_R_[7 5\p ^V[_c_alf UadTYf QbbV]R\Va_S nc_ ^V cQ[5 hc_ `_a_WUQVc
`_bc_p^^do `dcQ^Ygd7

;_]]V^cQaYZ _R_X^QhQVcbp bY]S_\_] c_h[Qݷ b XQ`pc_Zݷ 27ݷDݷ1 >QhY^Qp
b nc_T_ bY]S_\Q SVbm cV[bc U_ [_^gQ bca_[Y QbbV]R\Va ^V `aY^Y]QVc S_ S^Y6
]Q^YV5 hc_ `_XS_\pVc ^Q`YbQcm cQ] Sbݷ hc_ dT_U^_7 ?Rlh^_ nc_ Yb`_\mXdoc
U\p SbcQS[Y S cV[bc `a_TaQ]]l `_pb^V^YZ5 `aVU^QX^QhV^^lf U\p cVf5 [_]d
`aYUݷcbp nc_c cV[bc hYcQcm7

<7=7<7 @bVSU_[_]Q^Ul

@_U `bVSU_[_]Q^UQ]Y `_^Y]QVcbp apU SS_UY]lf QbbV]R\Va_] WJ\V
b\_S5 [_c_alV ]_Tdc Yb`_\mX_SQcmbp bY^cQ[bYhVb[Y cQ[ WV5 [Q[ Y ]^V]_^Y[Y
]QiY^^lf [_]Q^U5 f_cp ]QiY^^l]Y [_]Q^UQ]Y ^Q bQ]_] UV\V ^V pS\pocbp7
>V[_c_alV cQ[YV `bVSU_[_]Q^Ul ‑ 425 4G5 445 B5C25 B5CG Y B5C4 ‑ ^Q] dWV
YXSVbc^l YX 7>7;7>ݷ ?c]VcY] c_\m[_5 hc_ [a_]V `VaVhYb\V^^lf5 WJ\V `_U6
UVaWYSQVc cQ[WV `bVSU_[_]Q^Ul B5CA5 B5CD5 4A Y 4DD Rd[SQ A S Yf ^QXSQ^Ypf
_X^QhQVc AE14B? ‑ V_^^ݷdhVcSVaݷ b\_S_ݷ 1A RQZc25 Rd[SQ D ‑ _c b\_SQ D5> Y
_X^QhQVc UVbpcYRQZc^lV _R\QbcY `Q]pcY7 NcY `bVSU_[_]Q^Ul _Rlh^_ Yb`_\m6
Xdocbp S `a_TaQ]]Qf5 _RaQRQclSQojYf hYb\Q b `\QSQojVZ c_h[_Z 1`_`a_bcd
T_S_ap5 Ua_R^lV hYb\Q2D R_\VV c_T_5 4D S [QhVbcSV Y^YgYQ\YXQc_a_S U_`db[Q6
Vc Yb[\ohYcV\m^_ hYb\Q b `\QSQojVZ c_h[_Z 1^Q`aY]Va5 @:7<?:@@>27 ;a_]V
`bVSU_[_]Q^Ul 4D5 hYb\Q b `\QSQojVZ c_h[_Z ]_W^_ `aY]V^pcm cQ[WV S Qa6
Td]V^cQf 44 Y 4AD nc_ _Rdb\_S\V^_ cV]5 hc_ QaYe]VcYhVb[YZ b_`a_gVbb_a d]V6
Vc _RaQRQclSQcm caY e_a]QcQ hYbV\ b `\QSQojVZ c_h[_Z ‑ _Rlh^lV5 US_Z6



>@; 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

^_Z c_h^_bcY Y `_SliV^^_Z c_h^_bcY5 XQ^Y]QojYV b__cSVcbcSV^^_ = RQZcQ5
A RQZc Y :9 RQZc7

?cUV\m^_T_ aQXT_S_aQ XQb\dWYSQVc `bVSU_[_]Q^UQ 5AE5 `aVU^QX^QhV^^Qp
U\p _`aVUV\V^Yp [_^bcQ^c7 NcQ `bVSU_[_]Q^UQ SbVTUQ `aY]V^pVcbp S b_hV6
cQ^YY b ]Vc[_Z5 c_ Vbcm ^V `_bcQSYcm `VaVU ^VZ ]Vc[d bhYcQVcbp _iYR[_Z7
@bVSU_[_]Q^UQ 5AE bSpXlSQVc bc_pjdo `VaVU ^VZ ]Vc[d b pS^_ XQUQ^^l]
hYb\_]7 BQ]lZ `a_bc_Z `aY]VaC

6?EB 5AE =

=l _`aVUV\Y\Y ]Vc[d 6?EB5 XQUQojdo hYb\_ =7 CV`Vam5 ^Q`aY]Va5

=?F 51H5 6?EB

Vbcm c_ WV bQ]_V5 hc_ Y

=?F 51H5 =

D]Vbc^_ ^Q`_]^Ycm5 hc_ \oRQp ]Vc[Q `aVUbcQS\pVc b_R_Z ^V R_\VV hV] hYb6
\_5 ^_ [_TUQ ]Vc[_Z b^QRWQVcbp bca_[Q `a_TaQ]]l5 b_UVaWQjQp ]^V]_^Y[d
]QiY^^_Z [_]Q^Ul Y\Y UYaV[cYSd SlUV\V^Yp `Q]pcY5 b cQ[_Z ]Vc[_Z bSp6
XlSQVcbp b__cSVcbcSdojYZ QUaVb S `Q]pcY 1[_c_alZ Vbcm c_WV ^V hc_ Y^_V5
[Q[ `a_bc_ hYb\_25 c_TUQ [Q[ UYaV[cYSQ 5AE `_XS_\pVc d[QXQcm hYb\_ pS^_7

5YaV[cYSQ 5AE hQbc_ `aY]V^pVcbp5 hc_Rl bSpXQcm b ^V[_c_al] Y]V^V]
1]Vc[_Z2 U\Y^d ]QbbYSQ5 c_\m[_ hc_ XQUQ^^_T_ b `_]_jmo UYaV[cYSl 425
4G Y\Y \oR_Z UadT_Z7 5\p nc_T_ Yb`_\mXdVcbp `bVSU_]Vc[Q 45 [_c_aQp S
[QWU_Z bca_h[V5 TUV _^Q `_pS\pVcbp5 _R_X^QhQVc cV[djYZ QUaVb;=7 >Q`aY]Va5
]_W^_ ^Q`YbQcm cQ[C

=C7 42 2Q5<<? 1>4 G5<3?=525 :95 9
=C7<5> 5AE 46=C7

3laQWV^YV 46=C75 `aVUbcQS\pojVV b_R_Z aQX^_bcm USdf hYbV\5 YXSVbc^lf
QbbV]R\Vad S_ SaV]p VT_ aQR_cl5 RdUVc SlhYb\V^_ `ap]_ S_ SaV]p QbbV]R\Y6
a_SQ^Yp7 @_b[_\m[d 4 _X^QhQVc QUaVb5 bcQSiYZ cV[djY] dWV `_b\V _`YbQ^Yp
bca_[Y5 Q =C7 ‑ QUaVb ^QhQ\Q bca_[Y5 c_ Yf aQX^_bcm S c_h^_bcY aQS^Q U\Y^V
bca_[Y 1S ^QiV] `aY]VaV ‑ :B27 ; SlhYb\V^Yo SlaQWV^YZ S_ SaV]p QbbV]6
R\Ya_SQ^Yp ]l SVa^ݷ]bp S 7<7=7>ݷ

5YaV[cYSQ D9=5C `_XS_\pVc `_Sc_aYcm [Q[do6^YRdUm [_]Q^Ud 1Y\Y `bVS6
U_[_]Q^Ud2 XQUQ^^_V [_\YhVbcS_ aQX7 >Q`aY]Va5

CD1BC D9=5C =9B? 42 ’3’

XQUQݷc _R\Qbcm `Q]pcY aQX]Va_] S =9B? RQZc5 XQ`_\^V^^do [_U_] bY]S_\Q
’3’5 c_h^_ cQ[ WV5 [Q[ nc_ bUV\Q\Y Rl =9B? _UY^Q[_Slf bca_[5 b_UVaWQjYf
UYaV[cYSd 42 ’3’7

9^_TUQ ]_WVc _[QXQcmbp `_\VX^_Z `bVSU_[_]Q^UQ 9>329>5 `_XS_\pojQp b_XUQcm
_R\Qbcm `Q]pcY5 XQ`_\^V^^do UQ^^l]Y YX ^V[_c_a_T_ S^Vi^VT_ eQZ\Q7 @_Ua_R^_ ]l
Vݷ aQbb]QcaYSQcm ^V RdUV]D XQY^cVaVb_SQ^^lZ hYcQcV\m ]_WVc YXdhYcm ncd UYaV[cYSd
bQ]_bc_pcV\m^_5 _RaQcYSiYbm [ U_[d]V^cQgYY7

;=C_h^VV T_S_ap5 cV[djVV b]VjV^YV _c^_bYcV\m^_ ^QhQ\Q bV[gYY7



<7=7 ?b^_S^lV _b_RV^^_bcY QbbV]R\VaQ WJ\V >@<

<7=7=7 ;_^bcQ^cl

;_^bcQ^cl S pXl[V QbbV]R\VaQ WJ\V UV\pcbp ^Q hVclaV [QcVT_aYYC
gV\lV hYb\Q5 bY]S_\m^lV [_^bcQ^cl5 bca_[_SlV [_^bcQ^cl Y hYb\Q b `\QSQ6
ojVZ c_h[_Z7

;Q[ dWV T_S_aY\_bm5 gV\_hYb\V^^lV [_^bcQ^cl ]_W^_ XQUQSQcm S
UVbpcYh^_Z5 US_Yh^_Z5 iVbc^QUgQcVaYh^_Z Y S_bm]VaYh^_Z bYbcV]Qf bhYb6
\V^Yp7 6b\Y `a_bc_ ^Q`YbQcm hYb\_5 b_bc_pjVV YX gYea Y5 S_X]_W^_5 X^Q[Q
ݷY^db[ݷ S [QhVbcSV `VaS_T_ bY]S_\Q5 c_ nc_ hYb\_ RdUVc S_b`aY^pc_ QbbV]R\V6
a_] [Q[ UVbpcYh^_VD [Q[ XQUQSQcm [_^bcQ^cl S UadTYf bYbcV]Qf bhYb\V^Yp5
]l `_Ua_R^_ aQbb[QXQ\Y ^Q bca7 >:@7

BY]S_\m^lV [_^bcQ^cl Y bca_[_SlV [_^bcQ^cl _hV^m `_f_WY
UadT ^Q UadTQD R_\VV c_T_5 S \oR_] ]VbcV5 TUV `_ b]lb\d U_\W^Q Rlcm bca_[_6
SQp [_^bcQ^cQ5 ]_W^_ d`_caVRYcm Y bY]S_\m^do7 AQX^YgQ ]VWUd bca_[_Sl]Y
Y bY]S_\m^l]Y [_^bcQ^cQ]Y XQ[\ohQVcbp c_\m[_ S Yf U\Y^VC `_U bY]S_\m^_Z
[_^bcQ^c_Z `_UaQXd]VSQVcbp cQ[Qp [_^bcQ^cQ5 [_c_aQp d[\QUlSQVcbp S U\Y^d
_US_Z^_Tݷ b\_SQݷ 1c_ Vbcm b_UVaWYc ^V R_\VV = bY]S_\_S2 Y ]_WVc S bY\d
nc_T_ aQbb]QcaYSQcmbp [Q[ Q\mcVa^QcYS^Qp XQ`Ybm gV\_T_ hYb\Q 1\YR_ RYc_6
S_Z bca_[Y27 9 bY]S_\m^lV5 Y bca_[_SlV [_^bcQ^cl ]_Tdc XQ`YblSQcmbp [Q[
b `_]_jmo US_Z^lf [QSlhV[5 cQ[ Y b `_]_jmo Q`_bca_e_S7 Nc_ `_XS_\pVc
Yb`_\mX_SQcm S bca_[Qf Y bQ]Y bY]S_\l Q`_bca_e_S Y [QSlhV[C Vb\Y bca_[Q
b_UVaWYc bY]S_\ [QSlhV[ _U^_T_ cY`Q5 c_ Vݷ XQ[\ohQoc S [QSlh[Y UadT_T_
cY`Q 1b]7 `aY]Va ^Q bca7 >:A27

BY]S_\m^lV [_^bcQ^cl5 b_UVaWQjYV ]V^miV = bY]S_\_S5 bhYcQocbp bY^_^Y]Q]Y
gV\lf hYbV\5 ]\QUiYV RQZcl [_c_alf aQS^l [_UQ] bY]S_\_S YX [_^bcQ^cl5 Q ^VU_6
bcQojYV bcQaiYV RQZcl XQ`_\^V^l ^d\p]Y7 @aY Yb`_\mX_SQ^YY bY]S_\m^lf [_^bcQ^c
b\VUdVc `_]^Ycm5 hc_ gV\lV hYb\Q S [_]`mocVaQf b `a_gVbb_aQ]Y 9<A? XQ`YblSQocbp S
_RaQc^_] `_apU[V RQZc_S5 c_ Vbcm ]\QUiYZ RQZc YUݷc `VaSl]7 3 c_ WV SaV]p `_ b]lb6
\d bca_[Y 1Y bY]S_\m^_Z [_^bcQ^cl2 [_U `VaS_Z Rd[Sl U_\WV^ S `Q]pcY aQX]VjQcmbp
`VaSl]7 @_nc_]d5 ^Q`aY]Va5 [_^bcQ^cQ ’1234’ n[SYSQ\V^c^Q hYb\d ?=?<?;?:8C ?=8 ‑
nc_ [_U Rd[Sl 45 ?:8 ‑ [_U Rd[Sl 15 Y S _R_Yf b\dhQpf RQZc b_ X^QhV^YV] ?:8 bc_Yc
`VaSl]5 Q ?=8 ‑ `_b\VU^Y]7 3 ^V[_c_alf b\dhQpf QbbV]R\Va S_b`aY^Y]QVc S [QhV6
bcSV bca_[_Slf Y cQ[YV [_^bcQ^cl5 [_c_alV U_bcQc_h^_ [_a_c[Y Y ]_T\Y Rl bhYcQcmbp
bY]S_\m^l]Y7 Nc_ `a_Ybf_UYc5 ^Q`aY]Va5 Vb\Y QbbV]R\Va SYUYc bY]S_\m^do [_^bcQ^cd
U\Y^_Z R_\VV _U^_T_ bY]S_\Q S `QaQ]VcaQf UYaV[cYSl 42 Y\Y [_^bcQ^cd U\Y^_Z R_\VV
USdf bY]S_\_S S `QaQ]VcaQf UYaV[cYSl 4G7

;_^bcQ^cl b `\QSQojVZ c_h[_Z 5 XQUQojYV Ua_R^lV hYb\Q5 bY^cQ[6
bYhVb[Y _c\YhQocbp _c gV\_hYb\V^^lf [_^bcQ^c ^Q\YhYV] UVbpcYh^_Z c_h6
[Y7 DhcYcV5 hc_ gV\_hYb\V^^Qp [_^bcQ^cQ : Y [_^bcQ^cQ :79 ^V Y]Voc
]VWUd b_R_Z ^YhVT_ _RjVT_1 5\p ^QT\pU^_bcY _c]VcY]5 hc_ RYc_SQp XQ6
`Ybm hYb\Q b `\QSQojVZ c_h[_Z :79 _UY^_h^_Z c_h^_bcY 1c_ Vbcm XQ`Ybm5
XQ^Y]QojQp = RQZcQ5 cQ[ WV5 [Q[ Y U\p gV\_T_ hYb\Q2 n[SYSQ\V^c^Q XQ`YbY
gV\_T_ hYb\Q <6A999998 1:9?><><;:? S UVbpcYh^_Z XQ`YbY27 ;_^bcQ^cd b `\Q6
SQojVZ c_h[_Z ]_W^_ XQUQcm Y S n[b`_^V^gYQ\m^_] SYUV5 Yb`_\mXdp Rd[Sd 5
Y\Y N7 >Q`aY]Va5 :7956> Vbcm c_ WV bQ]_V5 hc_ Y 979999:7 ?RaQcYcV S^Y]Q^YV5
hc_ UVbpcYh^Qp c_h[Q `_6`aVW^V]d _RpXQcV\m^Q7



>@= 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

<7=7>7 3lhYb\V^YV SlaQWV^YZ S_ SaV]p QbbV]R\Ya_SQ^Yp

1bbV]R\Va WJ\V S ^V[_c_alf b\dhQpf SlhYb\pVc SbcaVcYSiYVbp V]d
QaYe]VcYhVb[YV SlaQWV^Yp ^V`_baVUbcSV^^_ S_ SaV]p QbbV]R\Ya_SQ^Yp7
3QW^_ `_^Y]Qcm5 hc_ S Yc_T_SlZ ]QiY^^lZ [_U `_`QUQoc c_\m[_ Sl6
hYb\V^^lV aVXd\mcQcl5 Q ^V bQ]Y UVZbcSYp `_ Yf SlhYb\V^Yo7 6bcV6
bcSV^^_5 U\p SlhYb\V^Yp SlaQWV^Yp S_ SaV]p QbbV]R\Ya_SQ^Yp caVRdVcbp5
hc_Rl cQ[_V SlaQWV^YV ^V b_UVaWQ\_ ^Y[Q[Yf ^VYXSVbc^lfC Sb5ݷ hc_ ^dW^_
U\p SlhYb\V^Yp5 U_\W^_ Rlcm YXSVbc^_ QbbV]R\Vad S_ SaV]p VT_ aQR_cl7

3laQWV^YV5 SlhYb\pV]_V QbbV]R\Va_]5 U_\W^_ Rlcm gV\_hYb\V^^l]5
c_ Vbcm b_bc_pcm YX gV\_hYb\V^^lf [_^bcQ^c Y ]Vc_[5 Y Yb`_\mX_SQcm _`VaQ6
gYY YX b\VUdojVT_ b`Yb[QC
∙ 4 Y 6 ‑ b\_WV^YV Y SlhYcQ^YVD
∙ 3 ‑ d]^_WV^YVD
∙ 8 Y 5 ‑ gV\_hYb\V^^_V UV\V^YV Y _bcQc_[ _c UV\V^Yp 1U\p RVXX^Q[_Slf

gV\lf hYbV\2D
∙ 88 Y 55 ‑ gV\_hYb\V^^_V UV\V^YV Y _bcQc_[ _c UV\V^Yp 1U\p X^Q[_Slf

gV\lf hYbV\2D
∙ 65 L5 g ‑ _`VaQgYY `_RYc_S_T_ 5ݷYݷ 5ݷY\Yݷ _Yb[\ohQojVTݷ Y\YݷD
∙ EE Y GG ‑ _`VaQgYY `_RYc_S_T_ bUSYTQ S\VS_ Y S`aQS_D
∙ d^Qa^lV _`VaQgYY 6 Y 4 Yb`_\mXdocbp S Yf _Rlh^_Z a_\YC 6 ]V^pVc X^Q[

hYb\Q ^Q `a_cYS_`_\_W^lZ5 4 ^V UV\QVc ^YhVT_D
∙ d^Qa^Qp _`VaQgYp N _R_X^QhQVc `_RYc_S_V _caYgQ^YV7

@aY `aY]V^V^YY _`VaQgYZ 5 Y 55 ^dW^_ _RpXQcV\m^_ _bcQS\pcm `a_RV\m^lZ
bY]S_\ `_b\V X^Q[Q _`VaQgYY5 hc_Rl QbbV]R\Va ^V `VaV`dcQ\ Yf b ]Q[a_UY6
aV[cYSQ]Y 1]Q[a_UYaV[cYSl ]l dWV Yb`_\mX_SQ\Y S `aY]VaQf5 Q `_Ua_R^VV
aQbb]_caY] `_XWV27

6jݷ _U^Q d^Qa^Qp _`VaQgYp5 C575 U\p ^Qb ^V`aY]V^Y]Q SSYUd _cbdcbcSYp bVT]V^c_S
S ݷb[_Z_\`ݷ ]_UV\Y `Q]pcY7

D^Qa^lV _`VaQgYY Y]Voc bQ]lZ Slb_[YZ `aY_aYcVc5 b\VU_] XQ ^Y]Y YUdc
_`VaQgYY d]^_WV^Yp5 UV\V^Yp Y _bcQc[Q _c UV\V^Yp5 Vjݷ ^YWV `aY_aYcVc d
_`VaQgYZ b\_WV^Yp Y SlhYcQ^Yp7 5Q\VV S `_apU[V dRlSQ^Yp `aY_aYcVcQ YUdc
_`VaQgYY bUSYT_S5 _`VaQgYp 65 XQcV] _`VaQgYp g5 Y XQ]l[QVc b`Yb_[ _`VaQ6
gYp L5 Y]VojQp bQ]lZ ^YX[YZ `aY_aYcVc7 @_apU_[ Sl`_\^V^Yp _`VaQgYZ
]_W^_ YX]V^Ycm5 XQ[\ohYS hQbcm SlaQWV^Yp S [adT\lV b[_R[Y7

<7=7?7 ;aYcYhVb[YV SlaQWV^Yp

1bbV]R\Va Q^Q\YXYadVc Ybf_U^lZ cV[bc S USQ `a_f_UQ7 >Q `VaS_] `a_f_UV
SlhYb\pVcbp aQX]Va SbVf ]QiY^^lf [_]Q^U Y UadTYf UQ^^lf5 `_U\VWQjYf
aQX]VjV^Yo S `Q]pcY `a_TaQ]]lD S aVXd\mcQcV QbbV]R\Va dbcQ^QS\YSQVc5 [Q6
[_V hYb\_S_V X^QhV^YV U_\W^_ Rlcm `aY`YbQ^_ [QWU_Z YX SbcaVcYSiYfbp S
cV[bcV `a_TaQ]]l ]Vc_[7 >Q Sc_a_] `a_f_UV TV^VaYadVcbp b_RbcSV^^_ ]QiY^6
^lZ [_U Y `a_hVV b_UVaWY]_V `Q]pcY7 3c_a_Z `a_f_U ^dWV^5 hc_Rl5 ^Q`aY6
]Va5 ]_W^_ Rl\_ bbl\Qcmbp ^Q ]Vc[d5 bc_pjdo S cV[bcV `_XWV5 hV] bbl\[Q
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^Q ^VݷC [_TUQ QbbV]R\Va SYUYc ]Vc[d5 b[QWV]5 S [_]Q^UV :=@5 aQ^miV5 hV]
SbcaVcYcbp b_RbcSV^^_ [_]Q^UQ5 `_]VhV^^Qp nc_Z ]Vc[_Z5 ^Q `VaS_] `a_f_6
UV _^ ^V ]_WVc bTV^VaYa_SQcm [_U5 `_b[_\m[d ^V X^QVc hYb\V^^_T_ X^QhV^Yp
]Vc[Y7 >Q Sc_a_] `a_f_UV SbV X^QhV^Yp dWV YXSVbc^l5 Y ^Y[Q[Yf `a_R\V] b
TV^VaQgYVZ [_UQ ^V S_X^Y[QVc7

3bݷ nc_ Y]VVc `ap]_V _c^_iV^YV [ ]VfQ^YX]d SlhYb\V^Yp SlaQWV^YZ7 Pb6
^_5 hc_ SlaQWV^YV5 b_UVaWQjVV ]Vc[d5 QbbV]R\Va ]_WVc SlhYb\Ycm ^Q `VaS_]
`a_f_UV5 c_\m[_ Vb\Y ]Vc[Q bc_p\Q S cV[bcV aQ^miV5 hV] SlhYb\pV]_V SlaQ6
WV^YVD S `a_cYS^_] b\dhQV SlhYb\V^YV SlaQWV^Yp `aYf_UYcbp _c\_WYcm U_
Sc_a_T_ `a_f_UQ7 >YhVT_ bcaQi^_T_ S nc_] ^Vc5 Vb\Y c_\m[_ X^QhV^YV SlaQ6
WV^Yp ^V S\YpVc ^Q aQX]Va [_]Q^Ul5 SlUV\pV]_Z _R\QbcY `Q]pcY Y c7 `75
c_ Vbcm _c X^QhV^Yp nc_T_ SlaQWV^Yp ^V XQSYbpc hYb\V^^lV X^QhV^Yp5 [_6
c_alV ^dW^_ RdUVc `aY`YbQcm UQ\m^VZiY] SbcaVhV^^l] ]Vc[Q]7 6b\Y WV
nc_ db\_SYV ^V Sl`_\^V^_5 c_ ^VS_X]_W^_bcm SlhYb\Ycm SlaQWV^YV ^Q `Va6
S_] `a_f_UV `aYSVUݷc [ ^VS_X]_W^_bcY Sl`_\^Ycm XQUQhd `VaS_T_ `a_f_UQ ‑
_`aVUV\Ycm hYb\V^^lV X^QhV^Yp SbVf ]Vc_[7 2_\VV c_T_5 S ^V[_c_alf b\dhQ6
pf ^V `_]_T\_ Rl ^Y[Q[_V [_\YhVbcS_ `a_f_U_S5 UQWV Vb\Y Rl QbbV]R\Va nc_
d]V\7 3 U_[d]V^cQgYY [ QbbV]R\Vad WJ\V `aYSVUݷ^ cQ[_Z `aY]VaC

D9=5C 1<125<642 42 9
<125<C 42 ’`85B5 1= RH’

8UVbm bca_h[Q b UYaV[cYS_Z D9=5C U_\W^Q b_XUQcm bc_\m[_ ^d\VSlf RQZc_S5
^Q b[_\m[_ phVV[ ]Vc[Q <125< _cbc_Yc _c bQ]_Z nc_Z bca_h[Y ‑ ^_ SVUm ]Vc[Q
<125< [Q[ aQX Y _cbc_Yc _c nc_Z bca_h[Y ^Q bc_\m[_ phVV[5 b[_\m[_ ^d\VSlf
RQZc_S RdUVc b_XUQ^_7 CQ[ b[_\m[_ WV Yf U_\W^_ RlcmH1

3 bSpXY b ncY] `aYf_UYcbp SSVbcY `_^pcYV [aYcYhVb[_T_ SlaQWV^Yp C
nc_ cQ[_V SlaQWV^YV5 SlhYb\pV]_V S_ SaV]p QbbV]R\Ya_SQ^Yp5 X^QhV^YV [_6
c_a_T_ QbbV]R\Vad ^dW^_ X^Qcm S_ SaV]p `VaS_T_ `a_f_UQ7 ;aYcYhVb[Y]Y
QbbV]R\Va bhYcQVc \oRlV SlaQWV^Yp5 _c [_c_alf cV] Y\Y Y^l] _RaQX_]
XQSYbYc aQX]Va hVT_ Rl c_ ^Y Rl\_5 aQb`_\QTQV]_T_ S `Q]pcY5 Y [_c_alV5
b\VU_SQcV\m^_5 ]_Tdc `_S\Ypcm ^Q X^QhV^Yp ]Vc_[5 SS_UY]lf `_XWV7 3 [aY6
cYhVb[Yf SlaQWV^Ypf ]_W^_ Yb`_\mX_SQcm c_\m[_ hYb\_SlV [_^bcQ^cl5 Q
cQ[WV ]Vc[Y5 _`aVUV\ݷ^^lV SliV `_ cV[bcd `a_TaQ]]l5 hV] aQbb]QcaYSQ6
V]_V SlaQWV^YV7 Nc_ TQaQ^cYadVc S_X]_W^_bcm SlhYb\V^Yp SlaQWV^Yp ^Q
`VaS_] `a_f_UV7

;a_]V QaTd]V^cQ UYaV[cYSl D9=5C5 [ [QcVT_aYY [aYcYhVb[Yf _c^_bpcbp5
^Q`aY]Va5 SlaQWV^Yp S QaTd]V^cQf `bVSU_[_]Q^U B5C25 B5CG Y Ua75 Q cQ[WV S
^V[_c_alf b\dhQpf ‑ SlaQWV^Yp S b_bcQSV Yb`_\^YcV\m^lf QUaVb_S5 [_c_alV
]_Tdc `_S\Ypcm ^Q Yc_T_SlZ aQX]Va QbbV]R\YadV]_Z [_]Q^Ul7 CQ[5 [_]Q^Ul
F?=ݷ 51H5d52Hf5ݷ F?=ݷ 51H5d52H4:9fݷ Y F?=ݷ 51H5d52H4:9999fݷ `_a_WUQoc
b__cSVcbcSV^^_ ; RQZcQ5 < RQZcQ Y ? RQZc_S [_UQ5 `_b[_\m[d Yb`_\^YcV\m^lZ
QUaVb S `VaS_] b\dhQV XQ^Y]QVc SbVT_ : RQZc5 S_ Sc_a_] YX6XQ Sf_UpjVT_ S
^VT_ _U^_RQZc_S_T_ hYb\Q ‑ ; RQZcQ5 Q S `_b\VU^V] ‑ >5 YX [_c_alf hVclaV
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aQbf_Udocbp ^Q `aVUbcQS\V^YV hYb\Q :9999D ^_ b[_\m[_ `Q]pcY XQZ]ݷc [_6
]Q^UQ

=?F 51H5 d52H4<125<f

Vb\Y X^QhV^YV <125< `_[Q ^V _`aVUV\V^_H 3`a_hV]5 ncYf cadU^_bcVZ ]_W^_
YXRVWQcm5 Vb\Y S^dcaY Yb`_\^YcV\m^_T_ QUaVbQ S pS^_] SYUV d[QXQcm aQXapU6
^_bcm b\_S_] 2ID55 G?B4 Y\Y 4G?B47 >Q`aY]Va5 Vb\Y ^Q`YbQcm

=?F 51H5 d52H 4 4G?B4 <125<f

‑ c_5 UQWV Vb\Y X^QhV^YV <125< Vjݷ ^V YXSVbc^_5 U\Y^Q VT_ 1Y5 [Q[ b\VUbcSYV5
U\Y^Q SbVZ ]QiY^^_Z [_]Q^Ul2 dWV d[QXQ^Q7

<7>7 =Q[a_baVUbcSQ Y ]Q[a_`a_gVbb_a

<7>7:7 ?b^_S^lV `_^pcYp

@_U ]Q[a_`a_gVbb_a_] `_^Y]Qoc `a_TaQ]]^_V baVUbcS_5 [_c_a_V `_6
\dhQVc ^Q Sf_U ^V[_c_alZ cV[bc Y5 `_\mXdpbm d[QXQ^Yp]Y5 UQ^^l]Y S bQ]_]
cV[bcV5 hQbcYh^_ `aV_RaQXdVc VT_5 UQSQp ^Q Slf_UV5 S bS_o _hVaVUm5 cV[bc5
^_ dWV ^V Y]VojYZ d[QXQ^YZ [ `aV_RaQX_SQ^Yo7 3 `aY]V^V^YY [ pXl[Q]
`a_TaQ]]Ya_SQ^Yp ]Q[a_`a_gVbb_a ‑ nc_ `aV_RaQX_SQcV\m Ybf_U^_T_ cV[6
bcQ `a_TaQ]]l5 _Rlh^_ b_S]Vjݷ^^lZ b [_]`Y\pc_a_]D aVXd\mcQc_] aQR_cl
]Q[a_`a_gVbb_aQ pS\pVcbp cV[bc ^Q pXl[V `a_TaQ]]Ya_SQ^Yp5 [_c_alZ `_6
c_] dWV _RaQRQclSQVcbp [_]`Y\pc_a_] S b__cSVcbcSYY b `aQSY\Q]Y pXl[Q
1b]7 aYb7 <7?27

текст программы

с макродирективами

и макровызовами

макропроцессор
без макросов

текст программы
транслятор

результат

трансляции

AYb7 <7?7 BfV]Q aQR_cl ]Q[a_`a_gVbb_aQ

@_b[_\m[d pXl[Y QbbV]R\VaQ _Rlh^_ SVbm]Q RVU^l `_ bS_Y] YX_RaQXY6
cV\m^l] S_X]_W^_bcp] 1Vb\Y baQS^YSQcm b pXl[Q]Y Slb_[_T_ da_S^p25 c_5
hc_Rl f_cm [Q[6c_ [_]`V^bYa_SQcm `a_TaQ]]YbcQ] ^VdU_RbcSQ5 _Rlh^_ QbbV]6
R\Val b^QRWQoc _hV^m ]_j^l]Y ]Q[a_`a_gVbb_aQ]Y7 3 hQbc^_bcY5 aQbb]Qc6
aYSQV]lZ ^Q]Y QbbV]R\Va WJ\V b_UVaWYc S bVRV Q\T_aYc]YhVb[Y `_\^lZ
]Q[a_`a_gVbb_a5 [_c_alZ ]l ]_WV] `aY WV\Q^YY XQbcQSYcm ^Q`YbQcm XQ ^Qb
VUSQ \Y ^V Sbo `a_TaQ]]d7

B ]Q[a_bQ]Y ]l dWV SbcaVhQ\YbmC hQbc_ Yb`_\mX_SQSiYVbp ^Q]Y Y[RW] Y
ORWR\Q [Q[ aQX `aVUbcQS\poc b_R_Z ]Q[a_bl5 Y\Y5 c_h^VV5 Y]V^Q ]Q[a_b_S 7
3__RjV ]Q[a_b_] ^QXlSQoc ^V[_c_a_V `aQSY\_5 S b__cSVcbcSYY b [_c_al]
eaQT]V^c `a_TaQ]]l5 b_UVaWQjYZ _`aVUV\ݷ^^_V b\_S_5 U_\WV^ Rlcm `aV_R6
aQX_SQ^7 BQ]_ nc_ b\_S_ ^QXlSQoc Y]V^V] ]Q[a_bQ D hQbc_ S]Vbc_ cVa]Y^Q



<7>7 =Q[a_baVUbcSQ Y ]Q[a_`a_gVbb_a >@@

Y]pݷ ]Q[a_bQݷ Yb`_\mXdoc `a_bc_ b\_S_ 5ݷQ[a_b[ݷ f_cp nc_ Y ^V b_SbV] SVa6
^_7

@aVWUV hV] ]l b]_WV] S_b`_\mX_SQcmbp ]Q[a_b_]5 VT_ ^dW^_ _`aVUV6
\Ycm5 c_ Vbcm5 S_6`VaSlf5 b__RjYcm ]Q[a_`a_gVbb_ad5 hc_ ^V[YZ YUV^cYeY6
[Qc_a _c^l^V bhYcQVcbp Y]V^V] ]Q[a_bQ 1cQ[ hc_ VT_ `_pS\V^YV S cV[bcV
`a_TaQ]]l caVRdVc S]ViQcV\mbcSQ ]Q[a_`a_gVbb_aQ25 Y5 S_6Sc_alf5 XQUQcm
c_ `aQSY\_5 `_ [_c_a_]d ]Q[a_`a_gVbb_a U_\WV^ UVZbcS_SQcm5 SbcaVcYS nc_
Y]p7 EaQT]V^c `a_TaQ]]l5 _`aVUV\pojYZ ]Q[a_b5 ^QXlSQoc ]Q[a__`aVUV6
\V^YV] 7 ;_TUQ ]Q[a_`a_gVbb_a SbcaVhQVc S cV[bcV `a_TaQ]]l Y]p ]Q[a_bQ
Y `QaQ]Vcal 1cQ[ ^QXlSQV]lZ SlX_S ]Q[a_bQ 5 Y\Y ]Q[a_SlX_S25 _^ XQ6
]V^pVc Y]p ]Q[a_bQ 1Y5 S_X]_W^_5 `QaQ]Vcal5 _c^_bpjYVbp [ ^V]d2 eaQT6
]V^c_] cV[bcQ5 `_\dhV^^l] S b__cSVcbcSYY b _`aVUV\V^YV] ]Q[a_bQ7 CQ[Qp
XQ]V^Q ^QXlSQVcbp ]Q[a_`_UbcQ^_S[_Z 5 Q cV[bc5 `_\dhV^^lZ S aVXd\mcQ6
cV ‑ ]Q[a_aQbiYaV^YV];>7

2lSQVc Y cQ[5 hc_ ]Q[a_`a_gVbb_a `a_YXS_UYc `aV_RaQX_SQ^YV cV[bcQ `a_6
TaQ]]l5 ^V SYUp ^Y _U^_T_ Y]V^Y ]Q[a_bQ5 ^_ `_SY^dpbm Vjݷ R_\VV `ap]l]
d[QXQ^Yp]5 SlaQWV^^l] S SYUV ]Q[a_UYaV[cYS 7 ?U^d cQ[do ]Q[a_UYaV[6
cYSd ]l dWV X^QV]C nc_ UYaV[cYSQ 59>3<E455 [_c_aQp `aY[QXlSQVc ]Q[a_6
`a_gVbb_ad XQ]V^Ycm Vݷ bQ]d ^Q b_UVaWY]_V eQZ\Q5 d[QXQ^^_T_ `QaQ]Vca_]
UYaV[cYSl7 CQ[5 `aYSlh^Qp ^Q] bca_[Q

59>3<E45 2CDE4h9?79>32

XQ]V^pVcbp ^Q Sb5ݷ hc_ Vbcm S eQZ\V CDE4h9?79>37

<7>7;7 @a_bcVZiYV `aY]Val ]Q[a_b_S

Hc_Rl b_bcQSYcm `aVUbcQS\V^YV _ c_]5 [Q[ ]_W^_ S_b`_\mX_SQcmbp ]Q[6
a_`a_gVbb_a_] Y U\p hVT_ _^ ^dWV^5 `aYSVUݷ] USQ `a_bclf `aY]VaQ7 ;Q[ ]l
SYUV\Y YX 5?7>7>ݷݷ <7<7@ Y <7<7B5 XQ`Ybm SlX_SQ `_U`a_TaQ]]l ^Q pXl[V QbbV]6
R\VaQ XQ^Y]QVc ^Vb[_\m[_ bca_[ ‑ ^Q USV R_\miV5 hV] hYb\_ `VaVUQSQV]lf
`QaQ]Vca_S7 Nc_ ^V SbVTUQ dU_R^_5 _b_RV^^_ U\p \oUVZ5 `aYSl[iYf [ pXl[Q]
Slb_[_T_ da_S^p7 @_\mXdpbm ]VfQ^YX]_] ]Q[a_b_S5 ]l ]_WV] XQ]Vc^_ b_[aQ6
cYcm XQ`Ybm SlX_SQ `_U`a_TaQ]]l7 5\p nc_T_ ]l _`YiV] ]Q[a_bl @31<<:5
@31<<; Y c7 U75 U\p SlX_SQ b__cSVcbcSV^^_ `a_gVUdal b _U^Y] `QaQ]Vca_]5 b
USd]p `QaQ]VcaQ]Y Y c7 U7 B `_]_jmo cQ[Yf ]Q[a_b_S XQ`Ybm SlX_SQ `a_gV6
Udal b_[aQcYcbp U_ _U^_Z bca_h[YD S]Vbc_
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=l _`YbQ\Y ]^_T_bca_h^lZ ]Q[a_b b Y]V^V] @31<<:5 Y]VojYZ USQ `Q6
aQ]VcaQC Y]p SlXlSQV]_Z `a_gVUdal U\p [_]Q^Ul 31<< Y QaTd]V^c `a_gV6
Udal U\p XQ^VbV^Yp S bcV[7 Bca_[Y5 ^Q`YbQ^^lV ]VWUd UYaV[cYSQ]Y 5=13B?
Y 55>4=13B?5 b_bcQS\poc cV\_ ]Q[a_bQ ‑ iQR\_^ U\p cV[bcQ5 [_c_alZ U_\6
WV^ `_\dhYcmbp S aVXd\mcQcV ]Q[a_`_UbcQ^_S[Y7 3 cV\V ]Q[a_bQ ]_W^_ Yb6
`_\mX_SQcm `QaQ]Vcal5 d[QXQ^^lV `aY VT_ SlX_SV ‑ _^Y _R_X^QhQocbp 5:5 5;
Y c7 U7 S`\_cm U_ 5B5 Q 59 _R_X^QhQVc Yf _RjVV [_\YhVbcS_D `QaQ]Vca_S ]_WVc
Rlcm Y R_\miV UVSpcY5 ^_ _R nc_] `_XWV7 3 ^QiV] `aY]VaV ]Q[a_`_UbcQ^_S6
[Q RdUVc U_S_\m^_ `a_bc_ZC ]Q[a_`a_gVbb_ad ^dW^_ RdUVc c_\m[_ XQ]V^Ycm
Sf_WUV^Yp 5: Y 5; ^Q `VaSlZ Y Sc_a_Z `QaQ]Vcal5 XQUQ^^lV S ]Q[a_SlX_SV7
6b\Y `_b\V cQ[_T_ _`aVUV\V^Yp S cV[bcV `a_TaQ]]l SbcaVcYcbp bca_[Q SYUQ
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5\p `_\^_cl ]_W^_ U_`YbQcm cQ[WV Y ]Q[a_b @31<<9C

5=13B? @31<<9 :
31<< 5:

55>4=13B?

;_^Vh^_5 cQ[_Z ]Q[a_b5 S _c\YhYV _c `aVUlUdjYf5 ^Yhdcm ^V b_[aQjQVc _Rk6
[ݷ `a_TaQ]]l5 ^_ XQc_ _^ `_XS_\Yc ^Q] SbV SlX_Sl `_U`a_TaQ]] _e_a]Ycm
VUY^__RaQX^_7 ?`YbQ^YV ]Q[a_b_S @31<<=5 @31<<> Y c7 U7 U_ @31<<A _bcQS\pV]
hYcQcV\o S [QhVbcSV d`aQW^V^YpD XQ_U^_ U\p bQ]_`a_SVa[Y _cSVcmcV ^Q S_6
`a_b5 `_hV]d ]l `aVU\QTQV] _bcQ^_SYcmbp Y]V^^_ ^Q @31<<A5 Q ^V5 ^Q`aY]Va5
^Q @31<<B Y\Y @31<<:;7

AQbb]_caV^^lZ ^Q]Y `aY]Va Yb`_\mX_SQ\ ]^_T_bca_h^lZ ]Q[a_bD [Q[ ]l
dRVUY\Ybm5 SlX_S ]^_T_bca_h^_T_ ]Q[a_bQ bY^cQ[bYhVb[Y SlT\pUYc c_h^_ cQ[
WV5 [Q[ Yb`_\mX_SQ^YV ]QiY^^lf [_]Q^U Y\Y `bVSU_[_]Q^UC S]Vbc_ Y]V^Y
[_]Q^Ul `YiVcbp Y]p ]Q[a_bQ5 XQcV] hVaVX XQ`pcdo `VaVhYb\pocbp `QaQ6
]Vcal7 @aY nc_] ]^_T_bca_h^lZ ]Q[a_b SbVTUQ `aV_RaQXdVcbp S _U^d Y\Y
^Vb[_\m[_ bca_[ ^Q pXl[V QbbV]R\VaQ7 >_ hc_ Vb\Y5 [ `aY]Vad5 ^Q] ^dW^_
bTV^VaYa_SQcm b `_]_jmo ]Q[a_bQ ^V[_c_ado hQbcm bca_[Y5 Q ^V eaQT]V^c
YX ^Vb[_\m[Yf bca_[H CQ[Qp `_caVR^_bcm c_WV S_X^Y[QVc U_S_\m^_ aVTd\pa^_7
CQ[5 S `aY]VaV5 `aYSVUݷ^^_] S 7B5>7>ݷ SYU^_5 hc_ S^dcaY `_U`a_TaQ]] hQbc_
`aYf_UYcbp Yb`_\mX_SQcm [_^bcad[gYY Sa_UV d52@4:;f5 d52@6=f Y c7 `7 U\p _R6
aQjV^Yp [ `QaQ]VcaQ] `_U`a_TaQ]]l Y Vݷ \_[Q\m^l] `VaV]V^^l]7 ; ncY]
[_^bcad[gYp] ^V cQ[ dW b\_W^_ `aYSl[^dcmD ^_ ]_W^_ `_ZcY Y UadTY] `d6
c5[ݷ `aY]V^YS _U^_bca_h^lV ]Q[a_bl 7 5\p ^QhQ\Q ^Q`YiV] b\VUdojYV;?

]Q[a__`aVUV\V^YpC

54569>5 1B7: 52@4A
54569>5 1B7; 52@4:;
54569>5 1B7< 52@4:?
54569>5 <?31<: 52@6=
54569>5 <?31<; 52@6A
54569>5 <?31<< 52@6:;

3 U_`_\^V^YV [ ^Y] U_`YiV] Vjݷ Y cQ[_VC

54569>5 1B71>2 52@41=3>24=
54569>5 <?31<1>2 52@61=3>2

;?8UVbm Y UQ\VV S ^QiYf `aY]VaQf ]l `aVU`_\QTQV]5 hc_ SbV `QaQ]Vcal `a_gVUda Y SbV
\_[Q\m^lV `VaV]V^^lV SbVTUQ `aVUbcQS\poc b_R_Z US_Z^lVݷ b\_SQ5ݷ c_ Vbcm Y]Voc aQX]Va
= RQZcQD ^Q bQ]_] UV\V5 [_^Vh^_5 nc_ ^V SbVTUQ cQ[5 ^_ ^Q] bVZhQb SQW^VV Y\\obcaQcYS^Qp
gV^^_bcm `aY]VaQ7



>A9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

CV`Vam [ `QaQ]Vcad `a_gVUdal ]_W^_ _RaQcYcmbp cQ[C

=?F 51H5 d1B7:f

Y\Y cQ[ 1Vb\Y5 ^Q`aY]Va5 ^V fSQcY\_ _`YbQ^^lf ]Q[a_b_S2

=?F d1B71@2f5 54H

3 `aY^gY`V ]l ]_T\Y Y [SQUaQc^lV b[_R[Y S[\ohYcm S^dcam ]Q[a_b_S5 hc_Rl ^V `YbQcm
Yf [QWUlZ aQX7 >Q`aY]Va5 Vb\Y YX]V^Ycm _`aVUV\V^YV ]Q[a_bQ 1B7: ^Q b\VUdojVVC

54569>5 1B7: d52@4Af

c_ b__cSVcbcSdojYZ ]Q[a_SlX_S bcQ\ Rl SlT\pUVcm cQ[C

=?F 51H5 1B7:

=l ^V bUV\Q\Y nc_T_ YX b__RaQWV^YZ b_faQ^V^Yp ^QT\pU^_bcY7 1bbV]R\Va WJ\V `_U6
UVaWYSQVc5 [Q[ ]l X^QV]5 b_T\QiV^YV _ c_]5 hc_ \oR_V _RaQjV^YV [ `Q]pcY _e_a]6
\pVcbp b `_]_jmo [SQUaQc^lf b[_R_[5 Vb\Y WV Yf ^Vc5 c_ ]l Y]VV] UV\_ b ^V`_baVU6
bcSV^^l] Y\Y aVTYbca_Sl] _`VaQ^U_]7 @a_TaQ]]Ybc5 `aYSl[iYZ [ nc_]d b_T\QiV^Yo5
`aY hcV^YY `a_TaQ]]l RdUVc Sl^dWUV^ `aY\QTQcm \Yi^YV dbY\Yp5 hc_Rl Sb`_]^Ycm5
hc_ 1B7: S UQ^^_] b\dhQV ^V ]Vc[Q5 Q Y]p ]Q[a_bQ5 cQ[ hc_ XUVbm `a_Ybf_UYc Y]V^^_
_RaQjV^YV [ `Q]pcY5 Q ^V XQTadX[Q S aVTYbca QUaVbQ ]Vc[Y7 @_^pc^_bcY `a_TaQ]]l
cQ[YV SVjY _c^oUm ^V b`_b_RbcSdoc7 DhcYcV5 hc_ Y Sl bQ]Y5 RdUdhY UQWV QSc_a_] `a_6
TaQ]]l5 ]_WVcV XQ ^Vb[_\m[_ U^VZ ^QhYbc_ XQRlcm5 hc�_ WV Y]V\_bm S SYUd5 Y c_TUQ
n[_^_]Yp USdf bY]S_\_S 1b[_R_[2 _RVa^ݷcbp U\p SQb `_cVaVZ RVbgV^^_T_ SaV]V^Y7

<7>7<7 ?U^_bca_h^lV ]Q[a_blD ]Q[a_`VaV]V^^lV

;Q[ SYU^_ YX `aY]Va_S `aVUlUdjVT_ `QaQTaQeQ5 _U^_bca_h^lZ ]Q[a_b ‑
nc_ cQ[_Z ]Q[a_b5 _`aVUV\V^YV [_c_a_T_ b_bc_Yc YX _U^_Z bca_[Y5 Q VT_ Sl6
X_S aQXS_aQhYSQVcbp S_ eaQT]V^c bca_[Y cV[bcQ 1c_ Vbcm ]_WVc Yb`_\mX_6
SQcmbp U\p TV^VaQgYY hQbcY bca_[Y27 ?c]VcY]5 hc_ VUY^_WUl _`aVUV\ݷ^^lZ
]Q[a_b ]_W^_ `aY ^V_Rf_UY]_bcY `VaV_`aVUV\Ycm5 `a_bc_ SbcQSYS S cV[bc
`a_TaQ]]l Vjݷ _U^_ _`aVUV\V^YV c_T_ WV ]Q[a_bQ7 B c_T_ ]_]V^cQ5 [Q[ ]Q[6
a_`a_gVbb_a ݷdSYUYcݷ ^_S_V _`aVUV\V^YV5 _^ RdUVc Yb`_\mX_SQcm VT_ S]Vbc_
bcQa_T_7 B dhݷc_] nc_T_ _U^_ Y c_ WV Y]p ]Q[a_bQ S aQX^lf ]VbcQf `a_TaQ]6
]l ]_WVc _X^QhQcm aQX^lV SVjY Y aQb[alSQcmbp S aQX^lV eaQT]V^cl cV[6
bcQ7 2_\VV c_T_5 ]Q[a_b S__RjV ]_W^_ dRaQcm5 S_b`_\mX_SQSiYbm UYaV[cYS_Z
5E>456D SbcaVcYS cQ[do UYaV[cYSd5 ]Q[a_`a_gVbb_a ^V]VU\V^^_ ݷXQRdUVcݷ _
bdjVbcS_SQ^YY ]Q[a_bQ7 @aVUbcQS\pVc Y^cVaVb S_`a_b _ c_]5 hc_ RdUVc5 Vb\Y
S _`aVUV\V^YY _U^_T_ ]Q[a_bQ Yb`_\mX_SQcm SlX_S UadT_T_ ]Q[a_bQ5 Q nc_c
`_b\VU^YZ SaV]p _c SaV]V^Y `VaV_`aVUV\pcm7

6b\Y U\p _`YbQ^Yp _U^_bca_h^_T_ ]Q[a_bQ J Yb`_\mX_SQcm dWV X^Q[_]do
^Q] UYaV[cYSd 54569>5 Y S Vݷ cV\V Yb`_\mX_SQcm ]Q[a_SlX_S ]Q[a_bQ K5 c_
nc_c ]Q[a_SlX_S S bQ]_Z UYaV[cYSV ^V aQb[alSQVcbpD ]Q[a_`a_gVbb_a _bcQS6
\pVc Sf_WUV^YV ]Q[a_bQ K [Q[ _^_ Vbcm U_ cVf `_a5 `_[Q ^V SbcaVcYc SlX_S



<7>7 =Q[a_baVUbcSQ Y ]Q[a_`a_gVbb_a >A:

]Q[a_bQ J7 ;_TUQ WV RdUVc Sl`_\^V^Q ]Q[a_`_UbcQ^_S[Q U\p J5 S Vݷ aVXd\mcQ6
cV RdUVc b_UVaWQcmbp K5 Y U\p ^VT_ ]Q[a_`a_gVbb_a5 S bS_o _hVaVUm5 Sl`_\^Yc
]Q[a_`_UbcQ^_S[d7 ?hVSYU^_5 hc_ `aY nc_] RdUVc Yb`_\mX_SQ^_ c_ _`aVUV\V6
^YV ]Q[a_bQ K5 [_c_a_V Rl\_ Q[cdQ\m^l] S ]_]V^c `_UbcQ^_S[Y 1Q ^V _`aV6
UV\V^Yp2 J7

@_pb^Y] b[QXQ^^_V ^Q `aY]VaV7 @dbcm ]l SSV\Y USQ ]Q[a_bQC

54569>5 D85>E=25B ;>
54569>5 =;F1B 44 D85>E=25B

6b\Y cV`Vam ^Q`YbQcm S `a_TaQ]]V bca_h[d

F1B: =;F1B

‑ c_ ]Q[a_`a_gVbb_a b^QhQ\Q Sl`_\^Yc ]Q[a_`_UbcQ^_S[d U\p =;F1B5 `_\d6
hYS bca_[d

F1B: 44 D85>E=25B

‑ Q YX ^V5ݷ S bS_o _hVaVUm5 ]Q[a_`_UbcQ^_S[_Z D85>E=25B `_\dhYc bca_[d

F1B: 44 ;>

6b\Y cV`Vam `VaV_`aVUV\Ycm D85>E=25B Y b^_SQ SlXSQcm =;F1BC

54569>5 D85>E=25B <?
F1B; =;F1B

‑ c_ aVXd\mcQc_] aQR_cl ]Q[a_`a_gVbb_aQ RdUVc bca_[Q5 b_UVaWQjQp Y]V^^_
hYb\_ <?C

F1B; 44 <?

‑ ^Vb]_cap ^Q c_5 hc_ bQ] ]Q[a_b =;F1B ]l ^V YX]V^p\YC ^Q `VaS_] iQTV
RdUVc `_\dhV^_5 [Q[ Y S `a_i\lZ aQX5 44 D85>E=25B5 ^_ d D85>E=25B cV`Vam
X^QhV^YV <?5 _^_ Y RdUVc `_UbcQS\V^_7 CQ[Qp bcaQcVTYp ]Q[a_`_UbcQ^_S_[
^QXlSQVcbp 7ݷ@;V^YS_Z\ݷ 1bbV]R\Va WJ\V `_XS_\pVc `aY]V^pcm cQ[WV Uad6
Tdo bcaQcVTYo5 ^QXlSQV]do n^VaTYh^_Z5 U\p hVT_ `aVUdb]_caV^Q UYaV[cY6
SQ 5H4569>57 NcQ UYaV[cYSQ `_\^_bcmo Q^Q\_TYh^Q UYaV[cYSV 54569>5 b c_Z
c_\m[_ aQX^YgVZ5 hc_5 Vb\Y S cV\V _`YbQ^Yp ]Q[a_bQ SbcaVhQocbp ]Q[a_Sl6
X_Sl5 ]Q[a_`a_gVbb_a `a_YXS_UYc Yf ]Q[a_`_UbcQ^_S[Y ^VXQ]VU\YcV\m^_5 c_
Vbcm `ap]_ S ]_]V^c _RaQR_c[Y ]Q[a__`aVUV\V^Yp5 ^V U_WYUQpbm5 `_[Q `_\m6
X_SQcV\m SlX_SVc _`YblSQV]lZ ]Q[a_b7 CQ[5 Vb\Y S SliV`aYSVUݷ^^_] `aY6
]VaV XQ]V^Ycm UYaV[cYSd 54569>5 S _`YbQ^YY ]Q[a_bQ =;F1B ^Q 5H4569>5C

;@>QXSQ^YV `aVUbcQS\pVc b_R_Z [Q\m[d Q^T\YZb[_T_ <1JI Y hQbcYh^_ _`aQSUQ^_ cV]5 hc_
]Q[a_`a_gVbb_a [Q[ Rl ݷV^Ycbp\ݷ Sl`_\^pcm ]Q[a_`_UbcQ^_S[d 1S UQ^^_] b\dhQV ]Q[a_bQ
D85>E=25B25 `_[Q VT_ [ nc_]d ^V Sl^dUpc7
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54569>5 D85>E=25B ;>
5H4569>5 =;F1B 44 D85>E=25B
F1B: =;F1B
54569>5 D85>E=25B <?
F1B; =;F1B

‑ c_ _RV `_\dhYSiYVbp bca_[Y RdUdc b_UVaWQcm hYb\_ ;>C

F1B: 44 ;>
F1B; 44 ;>

@VaV_`aVUV\V^YV ]Q[a_bQ D85>E=25B cV`Vam ^V S bY\Qf `_S\Ypcm ^Q aQR_cd
]Q[a_bQ =;F1B5 `_b[_\m[d cV\_ ]Q[a_bQ =;F1B ^Q nc_c aQX ^V b_UVaWYc b\_SQ
D85>E=25BC _RaQRQclSQp _`aVUV\V^YV =;F1B5 ]Q[a_`a_gVbb_a `_UbcQSY\ S]V6
bc_ b\_SQ D85>E=25B VT_ X^QhV^YV 1;>27

9^_TUQ RlSQVc ^dW^_ bSpXQcm b Y]V^V] ]Q[a_bQ ^V `a_bc_ bca_[d5 Q hYb\_5
`_\dhQV]_V S aVXd\mcQcV SlhYb\V^Yp QaYe]VcYhVb[_T_ SlaQWV^Yp7 1bbV]6
R\Va WJ\V `_XS_\pVc nc_ bUV\Qcm5 Yb`_\mXdp UYaV[cYSd 51CC97>7 3 _c\YhYV
_c 54569>5 Y 5H4569>55 ncQ UYaV[cYSQ ^V c_\m[_ Sl`_\^pVc SbV `_UbcQ^_S[Y
S cV\V ]Q[a__`aVUV\V^Yp5 ^_ Y `lcQVcbp SlhYb\Ycm cV\_ [Q[ _Rl[^_SV^^_V
gV\_hYb\V^^_V QaYe]VcYhVb[_V SlaQWV^YV7 6b\Y nc_ ^V `_\dhQVcbp5 eY[bY6
adVcbp _iYR[Q7 CQ[5 Vb\Y ^Q`YbQcm S `a_TaQ]]V b^QhQ\Q

51CC97> F1B ;>

Q `_c_]

51CC97> F1B F1B4:

‑ c_ S aVXd\mcQcV b ]Q[a_Y]V^V] F1B RdUVc bSpXQ^_ X^QhV^YV ;?5 [_c_a_V Y
RdUVc `_UbcQS\V^_5 Vb\Y ]Q[a_`a_gVbb_a SbcaVcYc b\_S_ F1B S UQ\m^VZiV]
cV[bcV `a_TaQ]]l7

=Q[a_Y]V^Q5 SS_UY]lV UYaV[cYS_Z 51CC97>5 _Rlh^_ ^QXlSQoc ]Q[a_6
`VaV]V^^l]Y 7 Nc_ SQW^lZ Y^bcad]V^c5 `_XS_\pojYZ XQUQcm ]Q[a_`a_6
gVbb_ad gV\do `a_TaQ]]d5 aVXd\mcQc_] [_c_a_Z ]_WVc bcQcm cV[bc ^Q pXl[V
QbbV]R\VaQ ‑ S__RjV T_S_ap5 b[_\m dT_U^_ U\Y^^lZ7

<7>7=7 Db\_S^Qp [_]`Y\pgYp

HQbc_ `aY aQXaQR_c[V `a_TaQ]] S_X^Y[QVc `_caVR^_bcm S b_XUQ^YY aQX6
\Yh^lf SVabYZ Yb`_\^pV]_T_ eQZ\Q b Yb`_\mX_SQ^YV] _U^_T_ Y c_T_ WV Yb6
f_U^_T_ cV[bcQ7 5_`dbcY]5 ]l `YiV] `a_TaQ]]l ^Q XQ[QX Y d ^Qb Vbcm USQ
XQ[QXhY[Q @Vca_S Y BYU_a_SD `a_TaQ]]l U\p ^Yf `_hcY _UY^Q[_Sl5 ^_ d [QW6
U_T_ YX US_Yf Y]Vocbp b`VgYeYhVb[YV caVR_SQ^Yp5 _cbdcbcSdojYV d UadT_T_7
3 cQ[_Z bYcdQgYY f_cV\_bm Rl5 [_^Vh^_5 Y]Vcm Y `_UUVaWYSQcm _UY^ Ybf_U^lZ
cV[bcC S `a_cYS^_] b\dhV d ^Qb `_pSpcbp USV [_`YY _U^_T_ [_UQ5 Y `aYUݷc6
bp5 ^Q`aY]Va5 [QWUdo ^QZUV^^do _iYR[d Yb`aQS\pcm S USdf ]VbcQf7 ?U^Q[_



<7>7 =Q[a_baVUbcSQ Y ]Q[a_`a_gVbb_a >A<

`aY [_]`Y\pgYY SVabYY U\p @Vca_SQ ^dW^_ Yb[\ohYcm YX aQR_cl eaQT]V^6
cl5 `aVU^QX^QhV^^lV U\p BYU_a_SQ5 Y ^Q_R_a_c7

2lSQoc Y UadTYV `_U_R^lV bYcdQgYYD _U^d YX ^Yf5 _c\QU_h^do `VhQcm5
]l dWV SbcaVhQ\Y `aY YXdhV^YY @Qb[Q\p 1b]7 27>7>:7;ݷ CQ] WV ]l aQbb]_caV6
\Y Y UYaV[cYSl db\_S^_Z [_]`Y\pgYY 5 _c]VcYS XQ_U^_5 hc_ S @Qb[Q\V
_^Y b]_capcbp U_S_\m^_ bcaQ^^_7 @aYhY^Q nc_Z ݷbcaQ^^_bcYݷ _hV^m `a_bcQC
S @Qb[Q\V ^Vc ]Q[a_`a_gVbb_aQ5 Q db\_S^Qp [_]`Y\pgYp _Rlh^_ aVQ\YXdVcbp
Y]V^^_ ]Q[a_`a_gVbb_a_]5 Vb\Y5 [_^Vh^_5 _^ S pXl[V `aVUdb]_caV^7 CQ[ bUV6
\Q^_ Y S ^QiV] QbbV]R\VaV WJ\V ‑ S hYb\_ UYaV[cYS VT_ ]Q[a_`a_gVbb_aQ
Sf_Upc UYaV[cYSl db\_S^_Z [_]`Y\pgYY7

AQbb]_caY] `aY]Va5 bSpXQ^^lZ b _c\QU[_Z7 5_`dbcY]5 ]l ^Q`YbQ\Y `a_6
TaQ]]d5 _c[_]`Y\Ya_SQ\Y Vݷ Y XQ`dbcY\Y5 ^_ _^Q XQSVaiQVcbp QSQaYZ^_5 Y
]l ^V ]_WV] `_^pcm `aYhY^d5 ^_ Ud]QV]5 hc_ QSQaYp `a_Ybf_UYc S ^V[_V]
ݷ[_^U_XaYcV\m_`ݷ eaQT]V^cV7 Hc_Rl `a_SVaYcm bS_ݷ `aVU`_\_WV^YV5 ]l f_6
cY] ^V`_baVUbcSV^^_ `VaVU Sf_U_] S nc_c eaQT]V^c Y baQXd `_b\V Slf_UQ YX
^VT_ SbcQSYcm `VhQcm b__cSVcbcSdojYf b__RjV^YZ7 Hc_Rl ^Q] ^V `aYi\_bm
`_ ^Vb[_\m[_ aQX bcYaQcm ncY b__RjV^Yp Y SbcQS\pcm Yf b^_SQ5 S_b`_\mXdV]bp
UYaV[cYSQ]Y db\_S^_Z [_]`Y\pgYY7 3lT\pUVcm nc_ RdUVc `aY]Va^_ cQ[C

596456 MNK^PhY[RW]
Y[RW] 2N>D5B9>7 CEC@939?EC C53D9?>2
Y^]LQJ[ :9

55>496
D
D XUVbm YUݷc 2`_U_XaYcV\m^Qp2 hQbcm `a_TaQ]]l
D
596456 MNK^PhY[RW]

Y[RW] 2U51F9>7 CEC@939?EC C53D9?>2
Y^]LQJ[ :9

55>496

8UVbm 596456 ‑ nc_ _U^Q YX UYaV[cYS db\_S^_Z [_]`Y\pgYY 5 _X^QhQo6
jQp Y\Ya_SQcm`[_]ݷ c_\m[_ S b\dhQV5 Vb\Y _`aVUV\ݷ^ d[QXQ^^lZ _U^_bca_h6
^lZ ]Q[a_bݷ 1S UQ^^_] b\dhQV nc_ ]Q[a_b MNK^PhY[RW]27 CV`Vam S ^QhQ\_
`a_TaQ]]l b\VUdVc SbcQSYcm bca_[d5 _`aVUV\pojdo nc_c bY]S_\C

54569>5 MNK^PhY[RW]

C_TUQ `aY XQ`db[V WJ\V ݷdSYUYcݷ Y _c[_]`Y\YadVc eaQT]V^cl ^QiVT_ Yb6
f_U^_T_ cV[bcQ5 XQ[\ohݷ^^lV ]VWUd b__cSVcbcSdojY]Y 596456 Y 55>496D [_6
TUQ WV ]l ^QZUݷ] _iYR[d Y _c\QU_h^Qp `VhQcm RdUVc ^Q] R_\miV ^V ^dW^Q5
U_bcQc_h^_ RdUVc dRaQcm nc_c 54569>5 YX ^QhQ\Q `a_TaQ]]l Y\Y UQWV `a_bc_
`_bcQSYcm `VaVU ^Y] X^Q[ [_]]V^cQaYpC

D54569>5 MNK^PhY[RW]
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‑ Y eaQT]V^cl5 _RaQ]\ݷ^^lV b__cSVcbcSdojY]Y UYaV[cYSQ]Y5 ]Q[a_`a_6
gVbb_a RdUVc `_`a_bcd YT^_aYa_SQcm5 cQ[ hc_ Yf ]_W^_ _bcQSYcm S cV[bcV
`a_TaQ]]l ^Q b\dhQZ5 Vb\Y _^Y b^_SQ `_^QU_Rpcbp7

9XdhQp Q^Q\_TYh^lV baVUbcSQ S @Qb[Q\V5 ]l _c]VhQ\Y5 hc_ U\p S[\ohV6
^Yp Y _c[\ohV^Yp _c\QU_h^_Z `VhQcY5 _RaQ]\ݷ^^_Z UYaV[cYSQ]Y db\_S^_Z
[_]`Y\pgYY5 ]_W^_ S__RjV _R_ZcYbm RVX `aQS[Y Ybf_U^_T_ cV[bcQ7 3_X]_W6
^_ nc_ Y `aY aQR_cV b QbbV]R\Va_]7 ;Q[ ]l SYUV\Y S 7:5=7>ݷ _`aVUV\Ycm ]Q[6
a_bY]S_\ ]_W^_ [\oh_] [_]Q^U^_Z bca_[Y WJ\VD S hQbc^_bcY5 S[\ohYcm
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>B9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

XQUQݷc ]Q[a_b5 U_`db[QojYZ `a_YXS_\m^_V [_\YhVbcS_ `QaQ]Vca_S5 ^V ]V^m6
iVV USdf7 @aY aQR_cV b cQ[Y]Y ]Q[a_bQ]Y ]_WVc _[QXQcmbp `_\VX^l] _R_X^Q6
hV^YV 595 S]Vbc_ [_c_a_T_ ]Q[a_`a_gVbb_a S_ SaV]p ]Q[a_aQbiYaV^Yp `_U6
bcQS\pVc hYb\_5 aQS^_V eQ[cYhVb[_]d [_\YhVbcSd `QaQ]Vca_S7

>Q`_]^Y]5 hc_ bQ]Y QaTd]V^cl ]^_T_bca_h^_T_ ]Q[a_bQ S VT_ cV\V _R_6
X^QhQocbp [Q[ 5:5 5; Y c7 U75 ^_ baVUbcS Y^UV[bYa_SQ^Yp 1c_ Vbcm b`_b_RQ YX6
S\Vhm 𝑛6lZ `QaQ]Vca5 TUV 𝑛 SlhYb\pVcbp dWV S_ SaV]p ]Q[a_`_UbcQ^_S[Y2
WJ\V ^V `aVUdb]QcaYSQVc7 ;Q[ WV S cQ[_] b\dhQV Yb`_\mX_SQcm `QaQ]Vcal5
Vb\Y UQWV Yf [_\YhVbcS_ XQaQ^VV ^V YXSVbc^_H @a_R\V]d aViQVc UYaV[cYSQ
5B?D1D55 `_XS_\pojQp `VaV_R_X^QhYcm `QaQ]Vcal7 AQbb]_caY] bQ]lZ `a_6
bc_Z SQaYQ^c UYaV[cYSlC
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HYb\_S_Z `QaQ]Vca _R_X^QhQVc5 ^Q b[_\m[_ `_XYgYZ b\VUdVc bUSY^dcm ^_]VaQ
`QaQ]Vca_S7 3 UQ^^_] b\dhQV nc_ hYb\_ :5 cQ[ hc_ `QaQ]Vca5 aQ^VV _R_X^QhQS6
iYZbp 5;5 `_b\V nc_Z UYaV[cYSl RdUVc Y]Vcm _R_X^QhV^YV 5:5 S bS_o _hVaVUm
RlSiYZ 5< `aVSaQcYcbp S 5; Y c7 U75 ^d Q `QaQ]Vca5 bc_pSiYZ bQ]l] `VaSl]
Y Y]VSiYZ _R_X^QhV^YV 5:5 S bY\d ݷgY[\Yh^_bcYݷ ^QiVT_ bUSYTQ `_\dhYc ^_6
]Va5 aQS^lZ _RjV]d [_\YhVbcSd `QaQ]Vca_S7 ?R_X^QhV^YV 59 S a_cQgYY ^V
dhQbcSdVc Y ^Y[Q[ ^V YX]V^pVcbp7

6b\Y UYaV[cYSV 5B?D1D5 d[QXQcm _caYgQcV\m^lZ `QaQ]Vca5 _^Q `a_YXSV6
Uݷc gY[\YhVb[YZ bUSYT S _RaQc^_] ^Q`aQS\V^YY 1S\VS_27 CQ[5 `_b\V

5B?D1D5 6:

5: RdUVc _R_X^QhQcm `QaQ]Vca5 bc_pSiYZ bQ]l] `_b\VU^Y]5 5; bcQ^Vc _R_X^Q6
hQcm `QaQ]Vca5 RlSiYZ `VaSl] 1c_ Vbcm Y]VSiYZ _R_X^QhV^YV 5:2 Y c7 U7

3b`_]^Y]5 hc_ aQ^VV 1b]7 bca7 >@A2 ]l _RVjQ\Y ^Q`YbQcm ]Q[a_b @31<<5
`_XS_\pojYZ S _U^d bca_h[d be_a]Ya_SQcm SlX_S `_U`a_TaQ]]l b \oRl]
[_\YhVbcS_] QaTd]V^c_S7 BVZhQb5 Y]Vp S bS_ݷ] aQb`_apWV^YY ]Q[a_bl b `V6
aV]V^^l] hYb\_] QaTd]V^c_S Y UYaV[cYSd 5B?D1D55 ]l T_c_Sl nc_ bUV\Qcm7
>Qi ]Q[a_b5 [_c_alZ ]l ^QX_Sݷ] `a_bc_ @31<<5 RdUVc `aY^Y]Qcm ^Q Sf_U QU6
aVb `a_gVUdal 1QaTd]V^c U\p [_]Q^Ul 31<<2 Y `a_YXS_\m^_V [_\YhVbcS_ `Q6
aQ]Vca_S5 `aVU^QX^QhV^^_V U\p aQX]VjV^Yp S bcV[V7 =l RdUV]5 [Q[ Y aQ^miV5
`aVU`_\QTQcm U\p `a_bc_cl5 hc_ [QWUlZ `QaQ]Vca XQ^Y]QVc a_S^_ = RQZcQ7
>Q`_]^Y]5 hc_ `QaQ]Vcal U_\W^l Rlcm `_]VjV^l S bcV[ S _RaQc^_] `_apU6
[V5 ^QhY^Qp b `_b\VU^VT_7 =l U_Rmݷ]bp nc_T_ b `_]_jmo ]Q[a_gY[\Q 5B5@
Y UYaV[cYSl 5B?D1D5 6:5 [_c_aQp ^Q [QWU_] iQTV RdUVc UV\Qcm `_b\VU^YZ
1^Q cV[djYZ ]_]V^c2 `QaQ]Vca `QaQ]Vca_] ^_]Va :7 ;_\YhVbcS_ YcVaQgYZ
gY[\Q ^Q VUY^Ygd ]V^miV5 hV] [_\YhVbcS_ `QaQ]Vca_S5 `VaVUQ^^lf S ]Q[6
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`_b\VU^YZ `QaQ]Vca S `VaSlZ 1nc_ [Q[ aQX _[QWVcbp bQ]lZ `VaSlZ YX SbVf
`QaQ]Vca_S5 c_ Vbcm QUaVb `a_gVUdal2 Y bUV\Qcm 31<<5 Q XQcV] SbcQSYcm [_6
]Q^Ud 144 U\p _hYbc[Y bcV[Q _c `QaQ]Vca_S7 9cQ[5 `YiV]C
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3bݷ nc_ Y]VVc b]lb\5 [Q[ `aQSY\_5 c_\m[_ S b\dhQV5 Vb\Y S [QhVbcSV QaTd]V^cQ UYaV[cY6
Sl `_\dhQoc \YR_ Y]p ]Q[a_`VaV]V^^_Z5 \YR_ _R_X^QhV^YV `_XYgY_^^_T_ `QaQ]VcaQ S
]^_T_bca_h^_] ]Q[a_bV7

>Q`_]^Y]5 hc_ SbV ]Q[a_UYaV[cYSl _caQRQclSQoc S_ SaV]p ]Q[a_`a_gVbbYa_SQ6
^Yp 1`VaVU [_]`Y\pgYVZ5 c_ Vbcm XQU_\T_ U_ Sl`_\^V^Yp ^QiVZ `a_TaQ]]l25 cQ[ hc_5
aQXd]VVcbp5 ^Q ]_]V^c b__cSVcbcSdojYf ]Q[a_`_UbcQ^_S_[ SbV Yb`_\mXdV]lV bca_[Y
U_\W^l Rlcm dWV YXSVbc^l7

<7?7 3XQY]_UVZbcSYV b _`VaQgY_^^_Z bYbcV]_Z

3 nc_Z T\QSV ]l aQbb]_caY] baVUbcSQ SXQY]_UVZbcSYp `_\mX_SQcV\mb[_Z
`a_TaQ]]l b _`VaQgY_^^_Z bYbcV]_Z5 hc_ `_XS_\Yc S UQ\m^VZiV] _c[QXQcmbp
_c Yb`_\mX_SQ^Yp ]Q[a_b_S YX eQZ\Q CDE4h9?79>35 Q `aY WV\Q^YY Y bQ]_bc_6
pcV\m^_ b_XUQSQcm Yf Q^Q\_TY7

@_\mX_SQcV\mb[YV XQUQhY _RaQjQocbp [ pUad _`VaQgY_^^_Z bYbcV]l5 Yb6
`_\mXdp cQ[ ^QXlSQV]lV bYbcV]^lV SlX_Sl 5 [_c_alV5 S bS_o _hVaVUm5
aVQ\YX_SQ^l hVaVX `a_TaQ]]^lV `aValSQ^Yp ‑ Vb\Y c_\m[_ nc_c cVa]Y^
S__RjV Y]VVc `aQS_ ^Q bdjVbcS_SQ^YVD ^_ U\p YXdhQV]_Z ^Q]Y `\Qce_a]l
9<A? cVa]Y^_\_TYp fQaQ[cVa^Q Y]V^^_ cQ[Qp7 Hc_Rl `_^pcm5 hc_ cdc [ hV]d5
^Q] `aYUݷcbp `_Ua_R^_ _RbdUYcm5 hc_ cQ[_V5 b_RbcSV^^_ T_S_ap5 `aValSQ^Yp5
U\p hVT_ _^Y b\dWQc Y _c[dUQ SXp\bp bcaQ^^lZ cVa]Y^ a_TaQ]]^_V`ݷ `aV6
alSQ^YVݷ 1[_c_a_V5 XQ]VcY]5 ^YhVT_ ^Y S [Q[_] SYUV ^V `aValSQVc27 @_nc_]d
`VaSlV hVclaV `QaQTaQeQ nc_Z T\QSl ]l `_bSpcY] YX\_WV^Yo ^V_Rf_UY]lf
cV_aVcYhVb[Yf bSVUV^YZ5 Y \Yim XQcV]5 Y]Vp T_c_Sdo RQXd5 aQbb]_caY] ]V6
fQ^YX] bYbcV]^lf SlX_S_S _`VaQgY_^^lf bYbcV] U9>EH Y OB55K\M ^Q da_S^V
]QiY^^lf [_]Q^U7

<7?7:7 =d\mcYXQUQh^_bcm Y Vݷ _b^_S^lV SYUl

;Q[ dWV T_S_aY\_bm S_ SSVUV^YY5 ]d\mcYXQUQh^_bcm 1aVWY] ]d\m6
cY`a_TaQ]]Ya_SQ^Yp2 ‑ nc_ cQ[_Z aVWY] aQR_cl SlhYb\YcV\m^_Z bYbcV]l5
`aY [_c_a_] ^Vb[_\m[_ `a_TaQ]] ]_Tdc Sl`_\^pcmbp S bYbcV]V _U^_SaV]V^6
^_7 5\p nc_T_5 S__RjV T_S_ap5 ^V ^dW^_ ^Vb[_\m[_ eYXYhVb[Yf `a_gVbb_a_S7
3lhYb\YcV\m^Qp bYbcV]Q ]_WVc Y]Vcm SbVT_ _UY^ `a_gVbb_a5 hc_ ^V ]ViQVc
bQ]_ `_ bVRV aVQ\YXQgYY aVWY]Q ]d\mcY`a_TaQ]]Ya_SQ^Yp7 CQ[ Y\Y Y^QhV5
[_\YhVbcS_ `a_gVbb_a_S S bYbcV]V S _RjV] b\dhQV ]V^miV [_\YhVbcSQ _U^_6
SaV]V^^_ Sl`_\^pV]lf `a_TaQ]]7 Pb^_5 hc_ `a_gVbb_a S [QWUlZ ]_]V^c
SaV]V^Y ]_WVc Sl`_\^pcm c_\m[_ _U^d `a_TaQ]]d7 Hc_ WV5 S cQ[_] b\dhQV5
`_^Y]QVcbp `_U ]d\mcY`a_TaQ]]Ya_SQ^YV]H

;QWdjYZbp `QaQU_[b aQXaViQVcbp SSVUV^YV] b\VUdojVT_ _`aVUV\V^Yp
_U^_SaV]V^^_bcY U\p b\dhQp Sl`_\^pojYfbp `a_TaQ]] 1`a_gVbb_S 5 Y\Y
XQUQh2C USV XQUQhY5 XQ`djV^^lV ^Q _U^_Z SlhYb\YcV\m^_Z bYbcV]V5
^QXlSQocbp Sl`_\^pV]l]Y _U^_SaV]V^^_5 Vb\Y `VaY_Ul Yf Sl`_\6
^V^Yp 1SaV]V^^�_Z _caVX_[ b ]_]V^cQ XQ`db[Q U_ ]_]V^cQ XQSVaiV6
^Yp [QWU_Z YX XQUQh2 `_\^_bcmo Y\Y hQbcYh^_ `VaV[alSQocbp7



<7?7 3XQY]_UVZbcSYV b _`VaQgY_^^_Z bYbcV]_Z >B<

Задача 2

Задача 3

Задача 1

AYb7 <7@7 ?U^_SaV]V^^_V Sl`_\^V^YV XQUQh ^Q _U^_] `a_gVbb_aV

работа работаожидание (простой)

AYb7 <7A7 @a_bc_Z `a_gVbb_aQ S _U^_XQUQh^_Z bYbcV]V

9^l]Y b\_SQ]Y5 Vb\Y `a_gVbb_a5 aQR_cQp S [QWUlZ ]_]V^c SaV]V^Y b _U6
^_Z XQUQhVZ5 `aY nc_] `VaV[\ohQVcbp ]VWUd ^Vb[_\m[Y]Y XQUQhQ]Y5 dUV\pp
S^Y]Q^YV c_ _U^_Z5 c_ UadT_Z5 ncY XQUQhY S b__cSVcbcSYY b ^QiY] _`aVUV\V6
^YV] RdUdc bhYcQcmbp Sl`_\^pV]l]Y _U^_SaV]V^^_ 1b]7 aYb7 <7@27

3 `a_bcVZiV] b\dhQV ]d\mcYXQUQh^_bcm `_XS_\pVc aViYcm `a_R\V]d `a_6
bc_p gV^caQ\m^_T_ `a_gVbb_aQ S_ SaV]p _`VaQgYZ SS_UQ6SlS_UQ7 @aVUbcQSY]
bVRV SlhYb\YcV\m^do bYbcV]d5 S [_c_a_Z Sl`_\^pVcbp _U^Q XQUQhQ 1^Q`aY6
]Va5 _Rbhݷc b\_W^_Z ]QcV]QcYhVb[_Z ]_UV\Y27 3 ^V[_c_alZ ]_]V^c SaV]V^Y
XQUQhV ]_WVc `_caVR_SQcmbp _`VaQgYp _R]V^Q UQ^^l]Y b [Q[Y]6\YR_ S^Vi6
^Y] dbca_ZbcS_] 1^Q`aY]Va5 hcV^YV _hVaVU^_T_ R\_[Q Sf_U^lf UQ^^lf \YR_5
^Q_R_a_c5 XQ`Ybm [_^Vh^lf Y\Y `a_]VWdc_h^lf aVXd\mcQc_S27 B[_a_bcm aQR_6
cl S^Vi^Yf dbca_ZbcS 1UYb[_S Y c7 `72 _Rlh^_ ^Q `_apU[Y ^YWV5 hV] b[_a_bcm
aQR_cl gV^caQ\m^_T_ `a_gVbb_aQ5 Y S \oR_] b\dhQV ^Y[_Y] _RaQX_] ^V RVb[_6
^Vh^Q7 CQ[5 U\p hcV^Yp XQUQ^^_T_ R\_[Q UQ^^lf b UYb[Q `aYUݷcbp S[\ohYcm
`aYS_U T_\_S[Y5 hc_Rl `VaV]VbcYcm Vݷ S ^dW^_V `_\_WV^YV 1^Q ^dW^do U_6
a_W[d2 Y U_WUQcmbp5 `_[Q bQ] UYb[ `_SVa^ݷcbp ^Q ^dW^lZ dT_\ 1U\p aQR_cl
b XQUQ^^l] bV[c_a_]2D XQcV]5 `_[Q bV[c_a `a_f_UYc `_U T_\_S[_Z5 `a_hY6
cQcm XQ`YbQ^^lV S nc_] bV[c_aV UQ^^lV S_ S^dcaV^^YZ RdeVa [_^ca_\\VaQ
UYb[Q<9D ^Q[_^Vg5 b\VUdVc aQX]VbcYcm `a_hYcQ^^lV UQ^^lV S c_Z _R\QbcY `Q6
]pcY5 TUV Yf `_pS\V^Yp _WYUQVc `_\mX_SQcV\mb[Qp `a_TaQ]]Q5 Y \Yim `_b\V
nc_T_ SVa^dcm VZ d`aQS\V^YV7 3bݷ nc_ SaV]p 1[Q[ ]Y^Y]d]5 SaV]p5 XQcaQhY6
SQV]_V ^Q `VaV]VjV^YV T_\_S[Y Y _WYUQ^YV ^dW^_Z eQXl `_S_a_cQ UYb[Q2
gV^caQ\m^lZ `a_gVbb_a RdUVc S \dhiV] b\dhQV `a_bcQYSQcm5 Q b[_aVV SbVT_
V]d `aYUݷcbp ^V`aValS^_ S gY[\V _`aQiYSQcm [_^ca_\\Va ^Q `aVU]Vc T_c_S6
^_bcY 1aYb7 <7A27

3bݷ nc_ ^V b_XUQݷc `a_R\V]5 Vb\Y XQUQhQ d ^Qb SbVT_ _U^Q Y R_\miV `a_gVb6
b_ad Sbݷ aQS^_ UV\Qcm ^VhVT_5 ^_ Vb\Y [a_]V c_Z XQUQhY5 [_c_aQp dWV aQR_cQVc5

<9HcV^YV ^V`_baVUbcSV^^_ S _`VaQcYS^do `Q]pcm cV_aVcYhVb[Y S_X]_W^_5 ^_ cVf^YhVb[Y
b_`apWV^_ b _`aVUV\ݷ^^l]Y cadU^_bcp]Y Y `aY]V^pVcbp aVU[_7



>B= 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ
задача 1 задача 1блокировка готовность

задача 2

AYb7 <7B7 @Q[Vc^Qp ?B

d ^Qb Vbcm Y UadTYV XQUQhY5 U_WYUQojYVbp bS_VT_ hQbQ5 c_ \dhiV d`_caV6
RYcm SaV]p gV^caQ\m^_T_ `a_gVbb_aQ ^Q aViV^YV UadTYf XQUQh5 Q ^V `_XS_6
\pcm V]d `a_`QUQcm S`dbcdo S _WYUQ^YY _[_^hQ^Yp _`VaQgYZ SS_UQ6SlS_UQ5
9]V^^_ cQ[ `_bcd`Qoc ]d\mcYXQUQh^lV _`VaQgY_^^lV bYbcV]l7 3 cQ[_Z bY6
bcV]V YX XQUQh5 [_c_alV ^dW^_ aViQcm5 e_a]YadVcbp _hVaVUm XQUQ^YZ7 ;Q[
c_\m[_ Q[cYS^Qp XQUQhQ XQcaVRdVc `a_SVUV^YV _`VaQgYY SS_UQ6SlS_UQ5 _`VaQ6
gY_^^Qp bYbcV]Q Sl`_\^pVc ^V_Rf_UY]lV UVZbcSYp `_ XQ`db[d [_^ca_\\Va_S
dbca_ZbcS ^Q Yb`_\^V^YV XQ`a_iV^^_Z _`VaQgYY \YR_ bcQSYc XQ`a_iV^^do
_`VaQgYo S _hVaVUm5 Vb\Y ^QhQcm Vݷ ^V]VU\V^^_ `_ [Q[Y]6c_ `aYhY^Q] ^V\m6
Xp5 `_b\V hVT_ Q[cYS^Qp XQUQhQ XQ]V^pVcbp ^Q UadTdo ‑ ^_Sdo 1SXpcdo YX
_hVaVUY2 Y\Y dWV Sl`_\^pSidobp aQ^miV5 ^_ ^V db`VSido XQSVaiYcmbp7 8Q6
]V^V^^Qp XQUQhQ S nc_] b\dhQV bhYcQVcbp `VaViVUiVZ S b_bc_p^YV _WYUQ^Yp
aVXd\mcQcQ SS_UQ6SlS_UQ5 Y\Y b_bc_p^YV R\_[Ya_S[Y 7

3 `a_bcVZiV] b\dhQV ^_SQp Q[cYS^Qp XQUQhQ _bcQVcbp S aVWY]V Sl`_\6
^V^Yp U_ cVf `_a5 `_[Q _^Q ^V XQSVaiYcbp \YR_ ^V XQcaVRdVc S bS_o _hV6
aVUm `a_SVUV^YV _`VaQgYY SS_UQ6SlS_UQ7 @aY nc_] R\_[Ya_SQ^^Qp XQUQhQ `_
_[_^hQ^YY _`VaQgYY SS_UQ6SlS_UQ `VaVf_UYc YX b_bc_p^Yp R\_[Ya_S[Y S b_6
bc_p^YV T_c_S^_bcY [ Sl`_\^V^Yo5 ^_ `VaV[\ohV^Yp ^Q ^Vݷ ^V `a_6
Ybf_UYc 1b]7 aYb7 <7B2D nc_ _Rdb\_S\V^_ cV]5 hc_ _`VaQgYp b]V^l Q[cYS^_Z
XQUQhY5 S__RjV T_S_ap5 _c^Y]QVc ]^_T_ `a_gVbb_a^_T_ SaV]V^Y7 CQ[_Z b`_b_R
`_bca_V^Yp ]d\mcYXQUQh^_bcY5 `aY [_c_a_] b]V^Q Q[cYS^_Z XQUQhY `a_Ybf_6
UYc c_\m[_ S b\dhQV Vݷ _[_^hQ^Yp Y\Y XQ`a_bQ ^Q _`VaQgYo SS_UQ6SlS_UQ5
^QXlSQVcbp `Q[Vc^l] aVWY]_]<:5 Q _`VaQgY_^^lV bYbcV]l5 aVQ\YXdo6
jYV nc_c aVWY]5‑ `Q[Vc^l]Y _`VaQgY_^^l]Y bYbcV]Q]Y 7 AVWY] `Q6
[Vc^_Z ]d\mcYXQUQh^_bcY pS\pVcbp bQ]l] neeV[cYS^l] b c_h[Y XaV^Yp Yb6
`_\mX_SQ^Yp SlhYb\YcV\m^_Z ]_j^_bcY gV^caQ\m^_T_ `a_gVbb_aQ5 `_nc_]d
Y]V^^_ `Q[Vc^lZ aVWY] Yb`_\mXdVcbp U\p d`aQS\V^Yp bd`Va[_]`mocVaQ]Y
Y UadTY]Y ]QiY^Q]Y5 _b^_S^_V ^QX^QhV^YV [_c_alf ‑ R_\miYV _Rkݷ]l hYb6
\V^^lf aQbhVc_S7

<:Adbb[_pXlh^lZ cVa]Y^ Q[Vc^lZ`ݷ aVWY]ݷ pS\pVcbp dbc_pSiY]bp5 f_cp Y ^V b\Yi[_]
dUQh^l] `VaVS_U_] Q^T\YZb[_T_ cVa]Y^Q 21D38ݷ Dݷ45?= b\_S_ 21D38 ]_W^_ cQ[WV `VaVSVbcY
[Q[ ݷUQ_\_]ݷ 1b_RbcSV^^_5 YX^QhQ\m^_ Y]V\Ybm S SYUd [_\_Ul `Vae_[Qac5 _\YgVcS_apSiYV
XQUQ^Yp27 >V b\VUdVc `dcQcm nc_c cVa]Y^ b_ b\_SQ]Y5 `a_Ybf_UpjY]Y _c Q^T\YZb[_T_ b\_SQ
@13;5D5 [_c_a_V c_WV _Rlh^_ `VaVS_UYcbp ^Q adbb[YZ [Q[ 7ݷQ[Vc`ݷ



<7?7 3XQY]_UVZbcSYV b _`VaQgY_^^_Z bYbcV]_Z >B>

B `_pS\V^YV] `VaSlf cVa]Y^Q\_S Y UYQ\_T_S_T_ 1Y^QhV T_S_ap5 Y^cVa6
Q[cYS^_T_2 aVWY]Q aQR_cl b [_]`mocVaQ]Y S_X^Y[\Q `_caVR^_bcm S UadTYf
bcaQcVTYpf b]V^l Q[cYS^lf XQUQh5 Y\Y5 [Q[ `aY^pc_ T_S_aYcm5 `\Q^Ya_SQ6
^Yp SaV]V^Y gV^caQ\m^_T_ `a_gVbb_aQ 7 5VZbcSYcV\m^_5 `_\mX_SQcV\o5
SVUdjV]d UYQ\_T b c_Z Y\Y Y^_Z `a_TaQ]]_Z5 SapU \Y XQf_hVcbp WUQcm5 `_[Q
^V[Qp Q[cYS^Qp XQUQhQ5 SlhYb\pojQp5 b[QWV]5 _RaQc^do ]QcaYgd `_apU[Q
:999H:9995 XQSVaiYc bS_o aQR_cd7 @aY nc_] ]^_T_ `a_gVbb_a^_T_ SaV]V^Y ^Q
_Rb\dWYSQ^YV UYQ\_TQ b `_\mX_SQcV\V] ^V caVRdVcbpC S _cSVc ^Q [QWU_V UVZ6
bcSYV `_\mX_SQcV\p 1^Q`aY]Va5 ^QWQcYV ^Q [\QSYid2 _Rlh^_ ^dW^_ Sl`_\6
^Ycm ^QR_a UVZbcSYZ5 d[\QUlSQojYZbp S ^Vb[_\m[_ ]Y\\YbV[d^U5 c_TUQ [Q[
bQ]Yf cQ[Yf b_RlcYZ `_\mX_SQcV\m UQWV S aVWY]V Q[cYS^_T_ ^QR_aQ cV[bcQ
]_WVc b_XUQcm ^Y[Q[ ^V R_\miV caݷf6hVclaݷf S bV[d^Ud 1b[_a_bcm [_]`mo6
cVa^_T_ ^QR_aQ ;99 bY]S_\_S S ]Y^dcd bhYcQVcbp U_S_\m^_ Slb_[_Z27 2l\_ Rl
^V\_TYh^_ WUQcm5 `_[Q `_\mX_SQcV\m `_\^_bcmo XQSVaiYc bS_Z UYQ\_T_SlZ
bVQ^bC R�_\mido hQbcm SaV]V^Y `a_gVbb_a ]_T Rl `a_YXS_UYcm QaYe]VcYhV6
b[YV UVZbcSYp U\p SlhYb\V^Yp ]QcaYgl7

AViYcm `a_R\V]d `_XS_\pVc aVWY] aQXUV\V^Yp SaV]V^Y 7 3 nc_] aV6
WY]V [QWU_Z XQUQhV _cS_UYcbp _`aVUV\V^^_V SaV]p aQR_cl5 ^QXlSQV]_V
[SQ^c_] SaV]V^Y 7 @_ _[_^hQ^YY nc_T_ [SQ^cQ5 Vb\Y S bYbcV]V Y]Vocbp
UadTYV T_c_SlV [ Yb`_\^V^Yo XQUQhY5 Q[cYS^Qp XQUQhQ `aY^dUYcV\m^_ `aY6
_bcQ^QS\YSQVcbp Y XQ]V^pVcbp UadT_Z XQUQhVZ7 @aY_bcQ^_S\V^^Qp XQUQhQ `_6
]VjQVcbp S _hVaVUm XQUQh5 T_c_Slf [ Sl`_\^V^Yo Y ^Qf_UYcbp cQ]5 `_[Q
_bcQ\m^lV XQUQhY _caQR_cQoc bS_Y [SQ^clD XQcV] _^Q b^_SQ `_\dhQVc _hVaVU6
^_Z [SQ^c SaV]V^Y U\p aQR_cl5 Y c7 U7 6bcVbcSV^^_5 Vb\Y Q[cYS^Qp XQUQhQ XQ6
caVR_SQ\Q _`VaQgYo SS_UQ6SlS_UQ5 _^Q `VaVS_UYcbp S b_bc_p^YV R\_[Ya_S[Y
1c_h^_ cQ[ WV5 [Q[ Y S `Q[Vc^_] aVWY]V27 8QUQhY5 ^Qf_UpjYVbp S b_bc_p^YY
R\_[Ya_S[Y5 ^V bcQSpcbp S _hVaVUm ^Q Sl`_\^V^YV Y ^V `_\dhQoc [SQ^c_S
SaV]V^Y U_ cVf `_a5 `_[Q _`VaQgYp SS_UQ6SlS_UQ ^V RdUVc XQSVaiV^Q 1\YR_
^V YbhVX^Vc UadTQp `aYhY^Q R\_[Ya_S[Y25 Y XQUQhQ ^V `VaVZUVc S b_bc_p^YV
T_c_S^_bcY [ Sl`_\^V^Yo7

BdjVbcSdoc aQX\YhlV Q\T_aYc]l `_UUVaW[Y _hVaVUY ^Q Sl`_\^V^YV5 S
c_] hYb\V Y cQ[YV5 S [_c_alf XQUQhQ] `aY`YblSQVcbp ^V[_c_alZ `aY_aY6
cVc5 SlaQWV^^lZ hYb\_]7 >Q`aY]Va5 XQUQhV ]_W^_ `aY`YbQcm USV b_bcQS\p6
ojYV `aY_aYcVcQ ‑ bcQcYhVb[do Y UY^Q]YhVb[doD bcQcYhVb[Qp b_bcQS\po6
jQp `aVUbcQS\pVc b_R_Z ^QX^QhV^^lZ QU]Y^YbcaQc_a_] da_SV^m ݷSQW^_bcYݷ
Sl`_\^V^Yp UQ^^_Z [_^[aVc^_Z XQUQhY5 UY^Q]YhVb[Qp WV YX]V^pVcbp `\Q6
^Ya_SjY[_]C `_[Q XQUQhQ Sl`_\^pVcbp5 Vݷ UY^Q]YhVb[YZ `aY_aYcVc `QUQVc5
[_TUQ WV _^Q ^Qf_UYcbp S _hVaVUY ^Q Yb`_\^V^YV5 UY^Q]YhVb[Qp b_bcQS\p6
ojQp `aY_aYcVcQ5 ^Q`a_cYS5 aQbcݷc7 9X ^Vb[_\m[Yf T_c_Slf [ Yb`_\^V^Yo
XQUQh SlRYaQVcbp Y]VojQp ^QYR_\mido bd]]d `aY_aYcVc_S5 cQ[ hc_ aQ^_
Y\Y `_XU^_ XQUQhQ UQWV b bQ]l] ^YX[Y] bcQcYhVb[Y] `aY_aYcVc_] `_\dhYc
d`aQS\V^YV XQ bhݷc S_Xa_biVT_ UY^Q]YhVb[_T_ `aY_aYcVcQ7

>V[_c_alV _`VaQgY_^^lV bYbcV]l5 S[\ohQp aQ^^YV SVabYY `9>4?GC5 `aY]V^p\Y
bcaQcVTYo5 XQ^Y]Qojdo `a_]VWdc_h^_V `_\_WV^YV ]VWUd `Q[Vc^l] aVWY]_] Y aV6



>B? 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

WY]_] aQXUV\V^Yp SaV]V^Y7 3 ncYf bYbcV]Qf XQUQhQ] SlUV\p\bp [SQ^c SaV]V^Y5 [Q[ Y
S bYbcV]Qf aQXUV\V^Yp SaV]V^Y5 ^_ `aY^dUYcV\m^_Z b]V^l cV[djVZ XQUQhY `_ YbcVhV6
^YY [SQ^cQ SaV]V^Y ^V `a_YXS_UY\_bmD bYbcV]Q `a_SVap\Q5 ^V Ybcݷ[ \Y [SQ^c SaV]V^Y
d cV[djVZ XQUQhY5 c_\m[_ [_TUQ XQUQhQ _RaQjQ\Qbm [ _`VaQgY_^^_Z bYbcV]V 1^V _RpXQ6
cV\m^_ XQ SS_U_]6SlS_U_]27 8QUQhQ5 ^V ^dWUQojQpbp S db\dTQf _`VaQgY_^^_Z bYbcV]l5
]_T\Q _bcQSQcmbp ^Q `a_gVbb_aV b[_\m dT_U^_ U_\T_5 [Q[ Y S `Q[Vc^lf _`VaQgY_^^lf
bYbcV]Qf7 CQ[_Z aVWY] aQR_cl ^QXlSQVcbp ^VSlcVb^pojY]7 3 b_SaV]V^^lf bYbcV]Qf
_^ ^V `aY]V^pVcbp5 `_b[_\m[d ^Q\QTQVc b\Yi[_] WVbc[YV caVR_SQ^Yp ^Q Yb`_\^pV]lV
S bYbcV]V `a_TaQ]]lD cQ[5 S aQ^^Yf SVabYpf `9>4?GC \oRQp `a_TaQ]]Q5 XQ^pcQp U\Y6
cV\m^l]Y SlhYb\V^Yp]Y5 R\_[Ya_SQ\Q aQR_cd SbVZ bYbcV]l5 Q XQgY[\YSiQpbp XQUQhQ
`aYS_UY\Q [ ^V_Rf_UY]_bcY `VaVXQTadX[Y [_]`mocVaQ7

9^_TUQ aVWY] aQXUV\V^Yp SaV]V^Y cQ[WV _[QXlSQVcbp ^V`aYT_UV^7
3 ^V[_c_alf bYcdQgYpf5 cQ[Yf [Q[ d`aQS\V^YV [_cݷ\_` bQ]_\ݷcQ5 pUVa^l]
aVQ[c_a_]5 QSc_]QcYhVb[_Z \Y^YVZ `a_YXS_UbcSQ Y c7 `75 ^V[_c_alV XQUQhY
U_\W^l Rlcm XQSVaiV^l bca_T_ U_ _`aVUV\ݷ^^_T_ ]_]V^cQ SaV]V^YD cQ[5 Vb\Y
QSc_`Y\_c bQ]_\ݷcQ5 `_\dhYS bYT^Q\ _c UQchY[_S cQ^TQWQ Y [aV^Q5 `_caQcYc
^Q SlhYb\V^YV ^V_Rf_UY]_T_ [_aaV[cYadojVT_ S_XUVZbcSYp R_\miV SaV]V^Y5
hV] U_`dbcY]_5 bQ]_\ݷc ]_WVc S_SbV `_cVapcm d`aQS\V^YV7

3 b\dhQV5 [_TUQ Sl`_\^pV]lV XQUQhY 1[Q[ ]Y^Y]d] ^V[_c_alV YX ^Yf2
Y]Voc Wݷbc[YV aQ][Y `_ SaV]V^Y XQSVaiV^Yp5 `aY]V^pocbp _`VaQgY_^^lV
bYbcV]l aVQ\m^_T_ SaV]V^Y 7 3 _c\YhYV _c bYbcV] aQXUV\V^Yp SaV]V^Y5
XQUQhQ `\Q^Ya_SjY[Q aVQ\m^_T_ SaV]V^Y ^V S c_]5 hc_Rl UQcm SbV] `a_TaQ]6
]Q] _caQR_cQcm ^V[_c_a_V SaV]p5 Q S c_]5 hc_Rl _RVb`VhYcm XQSVaiV^YV [QW6
U_Z XQUQhY XQ _cSVUݷ^^_V VZ SaV]p5 Vb\Y WV nc_ ^VS_X]_W^_ ‑ b^pcm XQUQhd5
_bS_R_UYS `a_gVbb_a U\p cVf XQUQh5 [_c_alV Vjݷ ]_W^_ db`Vcm XQSVaiYcm [
ba_[d7 3 bYbcV]Qf aVQ\m^_T_ SaV]V^Y R_\VV SQW^l] bhYcQVcbp ^V _RjVV [_\Y6
hVbcS_ XQUQh5 aViݷ^^lf S bYbcV]V XQ eY[bYa_SQ^^_V SaV]p 1cQ[ ^QXlSQV]Qp
`a_YXS_UYcV\m^_bcm bYbcV]l25 Q `aVUb[QXdV]_bcm SaV]V^Y Sl`_\^V^Yp U\p
[QWU_Z _cUV\m^_ SXpc_Z XQUQhY7 @\Q^Ya_SQ^YV S bYbcV]Qf aVQ\m^_T_ SaV]V6
^Y ‑ nc_ U_S_\m^_ b\_W^lZ aQXUV\ ^Qd[ _ SlhYb\V^Ypf5 U_bc_Z^lZ _cUV\m6
^_Z [^YTY Y XQSVU_]_ Slf_UpjYZ XQ aQ][Y ^QiVT_ dhVR^Y[Q7 >Q `aQ[cY[V Sl
SapU \Y [_TUQ6^YRdUm bc_\[^ݷcVbm b bYbcV]Q]Y aVQ\m^_T_ SaV]V^Y5 S_ Sbp[_]
b\dhQV5 S a_\Y `a_TaQ]]YbcQD Vb\Y cQ[_V Sbݷ WV `a_YX_ZUݷc5 SQ] `_caVRdVcbp
`_caQcYcm SaV]p ^Q YXdhV^YV b`VgYQ\m^_Z \YcVaQcdal5 ^_ cQ[ `a_Ybf_UYc S
\oR_Z b`VgYeYhVb[_Z _R\QbcY Y^WV^Va^_Z UVpcV\m^_bcY7

<7?7;7 1``QaQc^Qp `_UUVaW[Q ]d\mcYXQUQh^_bcY

Pb^_5 hc_ U\p `_bca_V^Yp ]d\mcYXQUQh^_T_ aVWY]Q aQR_cl SlhYb\YcV\m6
^_Z bYbcV]l Q``QaQcdaQ 1`aVWUV SbVT_ bQ] gV^caQ\m^lZ `a_gVbb_a2 U_\W^Q
_R\QUQcm _`aVUV\ݷ^^l]Y bS_ZbcSQ]Y7 ? ^V[_c_alf YX ^Yf ]l dWV T_S_aY\Y
S ;7:7>ݷ ‑ nc_5 S_6`VaSlf5 XQjYcQ `Q]pcY5 Q S_6Sc_alf5 aQXUV\V^YV ]QiY^6
^lf [_]Q^U ^Q _Rlh^lV Y `aYSY\VTYa_SQ^^lV5 b Yb[\ohV^YV] S_X]_W^_bcY
Sl`_\^V^Yp `aYSY\VTYa_SQ^^lf [_]Q^U S _TaQ^YhV^^_] aVWY]V aQR_cl gV^6
caQ\m^_T_ `a_gVbb_aQ7



<7?7 3XQY]_UVZbcSYV b _`VaQgY_^^_Z bYbcV]_Z >B@

5VZbcSYcV\m^_5 `aY _U^_SaV]V^^_] ^Qf_WUV^YY S `Q]pcY ]QiY^l
^Vb[_\m[Yf `a_TaQ]]5 Vb\Y ^V `aVU`aY^pcm b`VgYQ\m^lf ]Va5 _U^Q YX `a_6
TaQ]] ]_WVc ]_UYeYgYa_SQcm UQ^^lV Y\Y [_U UadTYf `a_TaQ]] Y\Y bQ]_Z
_`VaQgY_^^_Z bYbcV]l7 5QWV Vb\Y U_`dbcYcm _cbdcbcSYV X\_T_ d]lb\Q d aQX6
aQR_chY[_S XQ`db[QV]lf `a_TaQ]]5 _c b\dhQZ^lf _iYR_[ S `a_TaQ]]Qf ^Qb
nc_ ^V b`Qbݷc5 `aYhݷ] cQ[Qp _iYR[Q ]_WVc5 b _U^_Z bc_a_^l5 `aYSVbcY [ cp6
Wݷ\l] QSQaYp] SbVZ bYbcV]l5 Q b UadT_Z bc_a_^l ‑ _[QXQcmbp b_SVaiV^^_
^Vd\_SY]_Z5 S`\_cm U_ QRb_\oc^_Z ^VS_X]_W^_bcY dbcQ^_SYcm5 [Q[Qp YX XQ6
UQh ݷSY^_SQcQݷ S `a_Ybf_UpjV]7 5V\_ S c_]5 hc_ U\p _R^QadWV^Yp Y dbcaQ^V6
^Yp _iYR[Y caVRdVcbp S_X]_W^_bcm S_b`a_YXSVUV^Yp _Rbc_pcV\mbcS5 `aY [_6
c_alf _^Q `a_pS\pVcbp5 Q c_h^_ S_bb_XUQcm b_bc_p^YV SbVZ bYbcV]l b_ SbV]Y
XQ`djV^^l]Y S ^VZ XQUQhQ]Y `aQ[cYhVb[Y ^VS_X]_W^_7 ?hVSYU^_5 ^dW^l
baVUbcSQ _TaQ^YhV^Yp S_X]_W^_bcVZ aQR_cQojVZ `a_TaQ]]l `_ U_bcd`d [
_R\Qbcp] `Q]pcY5 XQ^pcl] UadTY]Y `a_TaQ]]Q]Y7 @a_TaQ]]^_ cQ[do XQjY6
cd ]_W^_ aVQ\YX_SQcm aQXSV hc_ `dcݷ] Y^cVa`aVcQgYY SbVT_ ]QiY^^_T_ [_UQ
Yb`_\^pojVZbp `a_TaQ]]l5 hc_5 [Q[ `aQSY\_5 ^VU_`dbcY]_ YX b__RaQWV^YZ
neeV[cYS^_bcY7 B\VU_SQcV\m^_5 ^V_Rf_UY]Q Q``QaQc^Qp `_UUVaW[Q XQjYcl
`Q]pcY5 `_XS_\pojQp _TaQ^YhYcm S_X]_W^_bcY cV[djVZ XQUQhY `_ U_bcd`d
[ _`VaQcYS^_Z `Q]pcY7

;_\m b[_a_ bdjVbcSdVc XQjYcQ `Q]pcY5 `a_gVbb_a U_\WV^ `_UUVaWYSQcm
[_]Q^Ul U\p d`aQS\V^Yp nc_Z XQjYc_Z7 6b\Y5 _`pcm6cQ[Y5 ^V `aVU`aY^pcm
b`VgYQ\m^lf ]Va5 c_ cQ[YV [_]Q^Ul b]_WVc Yb`_\^Ycm \oRQp YX Sl`_\^p6
ojYfbp `a_TaQ]]5 b^pS XQjYcd `Q]pcY Y\Y ]_UYeYgYa_SQS VV [_^eYTdaQ6
gYo5 hc_ bUV\Q\_ Rl bQ]d XQjYcd `Q]pcY `aQ[cYhVb[Y RVbb]lb\V^^_Z7 AQb6
b]QcaYSQV]Qp `a_R\V]Q [QbQVcbp ^V c_\m[_ XQjYcl `Q]pcY5 ^_ Y aQR_cl b
S^Vi^Y]Y dbca_ZbcSQ]Y7 ;Q[ dWV T_S_aY\_bm5 hc_Rl _RVb`VhYcm ^_a]Q\m^_V
SXQY]_UVZbcSYV SbVf `a_TaQ]] b dbca_ZbcSQ]Y SS_UQ6SlS_UQ5 _`VaQgY_^^Qp
bYbcV]Q U_\W^Q SXpcm ^V`_baVUbcSV^^do aQR_cd b dbca_ZbcSQ]Y ^Q bVRp5 Q
`_\mX_SQcV\mb[Y] `a_TaQ]]Q] `aVU_bcQSYcm Y^cVaeVZb U\p _RaQjV^Yp XQ
db\dTQ]Y `_ aQR_cV b dbca_ZbcSQ]Y5 `aY nc_] d `_\mX_SQcV\mb[Yf `a_TaQ]]
^V U_\W^_ Rlcm S_X]_W^_bcY _RaQjQcmbp [ dbca_ZbcSQ] ^Q`ap]do7 B\VU_6
SQcV\m^_5 ^V_Rf_UY]_ XQ`aVcYcm `_\mX_SQcV\mb[Y] `a_TaQ]]Q] Sl`_\^V^YV
[_]Q^U `a_gVbb_aQ5 `a_YXS_UpjYf hcV^YV8XQ`Ybm `_ac_S SS_UQ6SlS_UQ7 3_6
_RjV5 `VaVUQSQp d`aQS\V^YV `_\mX_SQcV\mb[_Z `a_TaQ]]V5 _`VaQgY_^^Qp bY6
bcV]Q U_\W^Q Rlcm dSVaV^Q5 hc_ XQUQhQ ^V b]_WVc 1Y^QhV [Q[ _RaQcYSiYbm
[ bQ]_Z _`VaQgY_^^_Z bYbcV]V2 Sl`_\^Ycm ^Y[Q[YV UVZbcSYp5 S\YpojYV ^Q
bYbcV]d S gV\_]7

@a_R\V]Q5 [Q[ ]l dWV X^QV]5 aViQVcbp SSVUV^YV] USdf<; aVWY]_S aQR_cl
gV^caQ\m^_T_ `a_gVbb_aQC `aYSY\VTYa_SQ^^_T_ Y _TaQ^YhV^^_T_7 3 \YcV6
aQcdaV `aYSY\VTYa_SQ^^lZ aVWY] hQbc_ ^QXlSQoc [_[aVWYݷ pUaQݷ Y\Y aV6ݷ
WY]_] bd`VaSYX_aQݷ 1Q^T\7 ;5B>5< =?455 CE@5BF9C?B =?4527 ?TaQ^YhV^^lZ aV6
WY] ^QXlSQoc cQ[WV mX_SQcV\mb[Y]\_`ݷ aVWY]_]ݷ 1EC5B =?452 Y\Y `a_bc_
^V`aYSY\VTYa_SQ^^l] 7 CVa]Y^ _TaQ^YhV^^lZ aVWY] YXRaQ^ ^Q]Y [Q[

<;B]7 b^_b[d ? ^Q bca7 =B:7
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^QYR_\VV c_h^_ _`YblSQojYZ bdj^_bcm nc_T_ aVWY]Q aQR_cl gV^caQ\m^_T_
`a_gVbb_aQ RVX `aYSpX[Y [ VT_ Yb`_\mX_SQ^Yo _`VaQgY_^^l]Y bYbcV]Q]Y7
3 `aYSY\VTYa_SQ^^_] aVWY]V `a_gVbb_a ]_WVc Sl`_\^pcm \oRlV bdjVbcSd6
ojYV [_]Q^Ul7 3 _TaQ^YhV^^_] aVWY]V Sl`_\^V^YV [_]Q^U5 S\YpojYf ^Q
bYbcV]d S gV\_]5 XQ`aVjV^_D aQXaViQocbp c_\m[_ [_]Q^Ul5 neeV[c [_c_alf
_TaQ^YhV^ ]_UYeY[QgYVZ UQ^^lf S _R\Qbcpf `Q]pcY5 ^V XQ[alclf XQjYc_Z
`Q]pcY7 BQ]Q _`VaQgY_^^Qp bYbcV]Q Sl`_\^pVcbp S `aYSY\VTYa_SQ^^_] aV6
WY]V5 `_\mX_SQcV\mb[YV `a_TaQ]]l ‑ S _TaQ^YhV^^_]7

;Q[ ]l _c]VhQ\Y S 5;7:7>ݷ `_\mX_SQcV\mb[Qp `a_TaQ]]Q ]_WVc c_\m[_ ]_6
UYeYgYa_SQcm UQ^^lV S _cSVUݷ^^_Z VZ `Q]pcYD \oRlV UadTYV UVZbcSYp caV6
Rdoc _RaQjV^Yp [ _`VaQgY_^^_Z bYbcV]V7 Nc_ _RVb`VhYSQVcbp `_UUVaW[_Z S
gV^caQ\m^_] `a_gVbb_aV ]VfQ^YX]Q XQjYcl `Q]pcY Y ^Q\YhYV] _TaQ^YhV^6
^_T_ aVWY]Q aQR_cl7 B_R\oUV^Yp ncYf USdf Q``QaQc^lf caVR_SQ^YZ5 _U^Q[_5
Vjݷ ^V U_bcQc_h^_ U\p aVQ\YXQgYY ]d\mcYXQUQh^_T_ aVWY]Q aQR_cl bYbcV]l7

3Va^V]bp [ bYcdQgYY b _`VaQgYVZ SS_UQ6SlS_UQ7 3 _U^_XQUQh^_Z bYbcV]V
1aYb7 <7A ^Q bca7 >B<2 S_ SaV]p Yb`_\^V^Yp _`VaQgYY SS_UQ6SlS_UQ gV^caQ\m6
^lZ `a_gVbb_a ]_T ^V`aValS^_ _`aQiYSQcm [_^ca_\\Va dbca_ZbcSQ ^Q `aVU6
]Vc VT_ T_c_S^_bcY 1XQSVaiV^Q \Y caVRdV]Qp _`VaQgYp25 Q `_c_] `_UT_c_SYcm
Sbݷ [ S_X_R^_S\V^Yo aQR_cl Q[cYS^_Z XQUQhY ‑ S hQbc^_bcY5 b[_`Ya_SQcm
`a_hYcQ^^lV UQ^^lV YX RdeVaQ [_^ca_\\VaQ S `Q]pcm5 `aY^QU\VWQjdo XQ6
UQhV7 B\VUdVc _c]VcYcm5 hc_ S nc_] b\dhQV `a_gVbb_a Rl\ Rl ^V`aValS^_
XQ^pc S_ SaV]p _`VaQgYY SS_UQ6SlS_UQ5 ^Vb]_cap ^Q c_5 hc_ ^Y[Q[Yf `_\VX6
^lf SlhYb\V^YZ _^ Rl `aY nc_] ^V Sl`_\^p\7 CQ[_Z b`_b_R SXQY]_UVZbcSYp
^QXlSQVcbp Q[cYS^l] _WYUQ^YV] 7 Pb^_5 hc_ `a_gVbb_a^_V SaV]p ]_W^_
Rl\_ Rl aQbf_U_SQcm b R�_\miVZ `_\mX_Z7

@aY `VaVf_UV [ ]d\mcYXQUQh^_Z _RaQR_c[V5 `_[QXQ^^_Z ^Q aYb7 <7B
^Q bca7 >B=5 S_X^Y[QVc UadTQp `a_R\V]Q7 3 ]_]V^c XQSVaiV^Yp _`VaQgYY
SS_UQ6SlS_UQ `a_gVbb_a XQ^pc Yb`_\^V^YV] Sc_a_Z XQUQhY7 =VWUd cV] S ]_6
]V^c XQSVaiV^Yp _`VaQgYY caVRdVcbp [Q[ ]Y^Y]d] `VaVSVbcY `VaSdo XQUQhd
YX b_bc_p^Yp R\_[Ya_S[Y S b_bc_p^YV T_c_S^_bcYD ]_Tdc `_caVR_SQcmbp Y Uad6
TYV UVZbcSYp5 cQ[YV [Q[ [_`Ya_SQ^YV UQ^^lf YX RdeVaQ [_^ca_\\VaQ5 bRa_b
[_^ca_\\VaQ 1^Q`aY]Va5 Sl[\ohV^YV ]_c_aQ UYb[Q25 Q S R_\VV b\_W^lf bY6
cdQgYpf ‑ Y^YgYYa_SQ^YV UadT_Z _`VaQgYY SS_UQ6SlS_UQ5 aQ^VV _c\_WV^^_Z
1nc_ ]_WVc Rlcm _`VaQgYp hcV^Yp b c_T_ WV UYb[Q5 [_c_ado XQcaVR_SQ\Q Uad6
TQp XQUQhQ S c_ SaV]p5 [_TUQ `VaSQp _`VaQgYp Vjݷ Sl`_\^p\Qbm27 3bݷ nc_
U_\W^Q bUV\Qcm _`VaQgY_^^Qp bYbcV]Q7 >_ [Q[Y] _RaQX_] _^Q dX^QVc _ XQSVa6
iV^YY _`VaQgYY SS_UQ6SlS_UQ5 Vb\Y `a_gVbb_a `aY nc_] XQ^pc Sl`_\^V^YV]
UadT_Z XQUQhY Y ^V`aValS^_T_ _`a_bQ [_^ca_\\VaQ ^V `a_YXS_UYcH

AViYcm `a_R\V]d `_XS_\pVc Q``QaQc `aValSQ^YZ 7 3 b\dhQV _`VaQgYY b
UYb[_] S ]_]V^c Vݷ XQSVaiV^Yp [_^ca_\\Va UYb[Q `_UQݷc gV^caQ\m^_]d `a_6
gVbb_ad _`aVUV\ݷ^^lZ bYT^Q\ 1n\V[caYhVb[YZ Y]`d\mb25 ^QXlSQV]lZ XQ`a_6
b_] `aValSQ^Yp 7 GV^caQ\m^lZ `a_gVbb_a5 `_\dhYS nc_c bYT^Q\5 `aValSQVc
Sl`_\^V^YV Q[cYS^_Z XQUQhY Y `VaVUQݷc d`aQS\V^YV `a_gVUdaV _`VaQgY_^6
^_Z bYbcV]l5 [_c_aQp Sl`_\^pVc SbV UVZbcSYp5 ^V_Rf_UY]lV `_ _[_^hQ^YY
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_`VaQgYY SS_UQ6SlS_UQ7 CQ[Qp `a_gVUdaQ ^QXlSQVcbp _RaQR_chY[_] `aV6
alSQ^Yp 7 @_b\V XQSVaiV^Yp `a_gVUdal6_RaQR_chY[Q d`aQS\V^YV S_XSaQjQ6
Vcbp Q[cYS^_Z XQUQhV7

5\p aVQ\YXQgYY `Q[Vc^_T_ ]d\mcYXQUQh^_T_ aVWY]Q U_bcQc_h^_5 hc_Rl
^Q da_S^V Q``QaQcdal Rl\Y aVQ\YX_SQ^l `aValSQ^Yp5 XQjYcQ `Q]pcY Y USQ
aVWY]Q aQR_cl `a_gVbb_aQ7 6b\Y WV ^dW^_ b_XUQcm bYbcV]d aQXUV\V^Yp SaV6
]V^Y Y\Y cV] R_\VV bYbcV]d aVQ\m^_T_ SaV]V^Y5 caVRdVcbp ^Q\YhYV S Q``Q6
aQcdaV Vjݷ _U^_T_ [_]`_^V^cQ ‑ cQZ]VaQ 7 @\Q^Ya_SjY[d _`VaQgY_^^_Z
bYbcV]l aQXUV\V^Yp SaV]V^Y caVRdVcbp S_X]_W^_bcm _cb\VWYSQcm YbcVhV^YV
[SQ^c_S SaV]V^Y5 SlUV\V^^lf `_\mX_SQcV\mb[Y] `a_TaQ]]Q]D S bYbcV]V aV6
Q\m^_T_ SaV]V^Y cQ[Qp S_X]_W^_bcm c_WV ^dW^Q5 `aYhݷ] caVR_SQ^Yp [ ^VZ
Vjݷ R_\VV Wݷbc[YVC ^V b^pS S_SaV]p b `a_gVbb_aQ Q[cYS^do ^Q c_c ]_]V^c
XQUQhd5 `\Q^Ya_SjY[ aYb[dVc ^V db`Vcm SlUV\Ycm R_\VV SQW^l] `a_TaQ]6
]Q] caVRdV]_V `a_gVbb_a^_V SaV]p5 hc_ haVSQc_ ^V`aYpc^l]Y `_b\VUbcSYp6
]Y 1Sb`_]^YcV `aY]Va b QSc_`Y\_c_] bQ]_\ݷcQ27 CQZ]Va `aVUbcQS\pVc b_R_Z
baQS^YcV\m^_ `a_bc_V dbca_ZbcS_5 Sbp aQR_cQ [_c_a_T_ bS_UYcbp [ TV^VaQgYY
`aValSQ^YZ hVaVX aQS^lV `a_]VWdc[Y SaV]V^Y7 NcY `aValSQ^Yp UQoc S_X6
]_W^_bcm _`VaQgY_^^_Z bYbcV]V `_\dhYcm d`aQS\V^YV5 `a_Q^Q\YXYa_SQcm cV6
[djVV b_bc_p^YV Y]VojYfbp XQUQh Y5 Vb\Y ^QU_5 b]V^Ycm Q[cYS^do XQUQhd7

9cQ[5 U\p aVQ\YXQgYY ]d\mcYXQUQh^_Z _`VaQgY_^^_Z bYbcV]l Q``QaQc^_V
_RVb`VhV^YV [_]`mocVaQ _RpXQ^_ `_UUVaWYSQcmC
∙ Q``QaQc `aValSQ^YZD
∙ XQjYcd `Q]pcYD
∙ `aYSY\VTYa_SQ^^lZ Y _TaQ^YhV^^lZ aVWY]l aQR_cl gV^caQ\m^_T_ `a_6

gVbb_aQD
∙ cQZ]Va7

@VaSlV caY bS_ZbcSQ ^V_Rf_UY]l S \oR_Z ]d\mcYXQUQh^_Z bYbcV]V5 `_b\VU6
^VV ]_WVc _cbdcbcS_SQcm S b\dhQV `Q[Vc^_Z `\Q^Ya_S[Y5 f_cp S aVQ\m^_ bd6
jVbcSdojYf bYbcV]Qf cQZ]Va `aYbdcbcSdVc SbVTUQ7 B\VUdVc _RaQcYcm S^Y6
]Q^YV5 hc_ YX `VaVhYb\V^_T_ c_\m[_ cQZ]Va `aVUbcQS\pVc b_R_Z _cUV\m^_V
dbca_ZbcS_5 _bcQ\m^_V ‑ _b_RV^^_bcY gV^caQ\m^_T_ `a_gVbb_aQ7

CV_aVcYhVb[Y `aY ^Q\YhYY cQZ]VaQ ]_W^_ bUV\Qcm `aValSQ^YV `_ cQZ]Vad VUY^6
bcSV^^l] `aValSQ^YV] S bYbcV]V7 ?`VaQgY_^^Qp bYbcV]Q5 `_\dhYS d`aQS\V^YV S aV6
Xd\mcQcV cQ[_T_ `aValSQ^Yp5 U_\W^Q RdUVc dWV bQ]Q _`a_bYcm SbV Q[cYS^lV [_^ca_\\V6
al S^Vi^Yf dbca_ZbcS ^Q `aVU]Vc XQSVaiV^Yp Sl`_\^pSiYfbp _`VaQgYZ7 AVQ\m^_ cQ[Qp
bfV]Q `_a_WUQVc ]^_WVbcS_ `a_R\V]5 `aVWUV SbVT_ b neeV[cYS^_bcmo5 Q SlYTali _c
Vݷ `aY]V^V^Yp ^V_hVSYUV^7

<7?7<7 @aValSQ^Yp Y Yb[\ohV^Yp

B_SaV]V^^lZ cVa]Y^ ݷaValSQ^YV`ݷ U_S_\m^_ UQ\V[_ diݷ\ S bS_ݷ] aQX6
SYcYY _c YX^QhQ\m^_T_ X^QhV^YpD ^QhY^QojYV `a_TaQ]]Ybcl hQbc_ b dUYS\V6
^YV] _R^QadWYSQoc5 hc_ ^V[_c_alV `aValSQ^Yp S_SbV ^YhVT_ ^V `aValSQoc7
5Qcm bca_T_V _`aVUV\V^YV `aValSQ^Yp Rl\_ Rl ^Vb[_\m[_ XQcadU^YcV\m^_7
3]Vbc_ nc_T_ `_`lcQV]bp _Rkpb^Ycm bdj^_bcm aQX\Yh^lf SYU_S `aValSQ^YZ
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Y ^QZcY ]VWUd ^Y]Y c_ _RjVV5 hc_ Y _`aQSUlSQVc bdjVbcS_SQ^YV bQ]_T_ cVa6
]Y^Q7

@aValSQ^Yp S YX^QhQ\m^_] b]lb\V dWV X^Q[_]l ^Q] YX `aVUlUdjVT_
`QaQTaQeQ7 CV Y\Y Y^lV dbca_ZbcSQ SlhYb\YcV\m^_Z bYbcV]l ]_Tdc ed^[6
gY_^Ya_SQcm ^VXQSYbY]_ _c gV^caQ\m^_T_ `a_gVbb_aQD SaV]p _c SaV]V^Y Y]
]_WVc caVR_SQcmbp S^Y]Q^YV _`VaQgY_^^_Z bYbcV]l5 ^_ VUY^bcSV^^lZ gV^6
caQ\m^lZ `a_gVbb_a 1Y\Y5 hc_ ^Yhdcm ^V \dhiV5 SbV Y]VojYVbp S bYbcV]V
gV^caQ\m^lV `a_gVbb_al2 ]_WVc Rlcm Y]V^^_ S cQ[_Z ]_]V^c XQ^pc _RaQR_c6
[_Z `_\mX_SQcV\mb[_Z `a_TaQ]]l7 1``QaQc^lV 1Y\Y S^Vi^YV2 `aValSQ^Yp
Rl\Y `aYXSQ^l aViYcm ncd `a_R\V]d7 5\p `_UUVaW[Y Q``QaQc^lf `aValSQ6
^YZ `a_gVbb_a Y]VVc b`VgYQ\m^_ `aVU^QX^QhV^^lV U\p nc_T_ [_^cQ[clD n\V[6
caYhVb[YZ Y]`d\mb5 `_UQ^^lZ ^Q cQ[_Z [_^cQ[c5 S_b`aY^Y]QVcbp `a_gVbb_a_]
[Q[ YXSVjV^YV5 hc_ ^V[_V]d dbca_ZbcSd caVRdVcbp S^Y]Q^YV7 3 b_SaV]V^^lf
QafYcV[cdaQf5 _b^_SQ^^lf ^Q _RjVZ iY^V5 U\p XQ`a_bQ `aValSQ^Yp Yb`_\m6
XdVcbp _U^Q YX U_a_WV[ iY^l7

@_b\VU_SQcV\m^_bcm b_RlcYZ `aY S_X^Y[^_SV^YY Y _RaQR_c[V `aValSQ^Yp
SlT\pUYc `aYR\YXYcV\m^_ cQ[C
∙ dbca_ZbcS_5 [_c_a_]d caVRdVcbp S^Y]Q^YV `a_gVbb_aQ5 dbcQ^QS\YSQVc ^Q

iY^V bYT^Q\ XQ`a_bݷ `aValSQ^YpݷD
∙ `a_gVbb_a U_S_UYc Sl`_\^V^YV cV[djVZ `a_TaQ]]l U_ cQ[_Z c_h[Y5 S

[_c_a_Z Sl`_\^V^YV ]_W^_ `aVaSQcm cQ[5 hc_Rl `_c_] S_bbcQ^_SYcm
VT_ b c_T_ WV ]VbcQD `_b\V nc_T_ `a_gVbb_a SlbcQS\pVc ^Q iY^V bYT^Q\
UcSVaWUV^YV_`ݷ `aValSQ^Yp5ݷ Q UadTYV `aValSQ^Yp R\_[YadVcD

∙ `_\dhYS `_UcSVaWUV^YV `aValSQ^Yp5 dbca_ZbcS_ `VaVUQݷc `_ iY^V
^V[_c_a_V hYb\_5 YUV^cYeYgYadojVV UQ^^_V dbca_ZbcS_D nc_ hYb\_ ^Q6
XlSQoc ^_]Va_] `aValSQ^YpD

∙ `a_gVbb_a b_faQ^pVc TUV6c_ 1^Q`aY]Va5 S bcV[V Q[cYS^_Z XQUQhY2 cV[d6
jYV X^QhV^Yp bhݷchY[Q [_]Q^U Y aVTYbcaQ e\QT_SD nc_ ^QXlSQVcbp ]Q6
\l] d`apclSQ^YV] D bhݷchY[ [_]Q^U Y aVTYbca e\QT_S _RpXQcV\m^_
U_\W^l Rlcm b_faQ^V^l5 Y^QhV Sl`_\^V^YV `VaS_Z WV Y^bcad[gYY _R6
aQR_chY[Q `aValSQ^Yp YX]V^Yc 1Yb`_acYc2 Y c_5 Y UadT_V5 bUV\QS ^VS_X6
]_W^l] `a_XaQh^lZ 1c7 V7 ^VXQ]Vc^lZ U\p `aVaSQ^^_Z XQUQhY2 S_XSaQc
YX _RaQR_chY[QD _bcQ\m^lV aVTYbcal ]_WVc b_faQ^Ycm bQ] _RaQR_chY[
`aValSQ^YpD
∙ dbcQ^QS\YSQVcbp `aYSY\VTYa_SQ^^lZ aVWY] aQR_cl gV^caQ\m^_T_ `a_6

gVbb_aQ5 `_b\V hVT_ d`aQS\V^YV `VaVUQݷcbp ^Q c_h[d Sf_UQ `a_gVUdal
S _`VaQgY_^^_Z bYbcV]V5 ^QXlSQV]_Z5 [Q[ ]l dWV T_S_aY\Y5 _RaQR_c6
hY[_] `aValSQ^Yp D QUaVb _RaQR_chY[Q ]_WVc Rlcm `aVUSQaYcV\m^_
bhYcQ^ YX b`VgYQ\m^lf _R\QbcVZ `Q]pcY \YR_ SlhYb\V^ Y^l] b`_b_R_]7

>Q`_]^Y]5 hc_ YX `aYSY\VTYa_SQ^^_T_ aVWY]Q aQR_cl gV^caQ\m^_T_ `a_gVb6
b_aQ S _TaQ^YhV^^lZ ]_W^_ `VaV[\ohYcmbp `a_bc_Z [_]Q^U_Z5 `_b[_\m[d S
`aYSY\VTYa_SQ^^_] aVWY]V U_bcd`^l SbV S_X]_W^_bcY `a_gVbb_aQD S c_ WV
SaV]p `VaVf_U YX _TaQ^YhV^^_T_ 1`_\mX_SQcV\mb[_T_2 aVWY]Q _RaQc^_ S `aY6
SY\VTYa_SQ^^lZ `a_YXSVbcY b `_]_jmo _Rlh^_Z [_]Q^Ul ^V\mXp5 `_b[_\m[d
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nc_ \YiY\_ Rl b]lb\Q bQ]_ bdjVbcS_SQ^YV `aYSY\VTYa_SQ^^_T_ Y _TaQ^Y6
hV^^_T_ aVWY]_S7 3 nc_] `\Q^V `aValSQ^YV Y^cVaVb^_ Vjݷ Y cV]5 hc_
`VaVU VT_ _RaQR_c[_Z aVWY] aQR_cl gV^caQ\m^_T_ `a_gVbb_aQ bcQ6
^_SYcbp `aYSY\VTYa_SQ^^l]7

D`_]Y^QSiYZbp SliV cQZ]Va pS\pVcbp5 `_WQ\dZ5 bQ]l] `a_bcl] YX
SbVf S^Vi^Yf dbca_ZbcSC Sb5ݷ hc_ _^ UV\QVc ‑ `_UQݷc XQ`a_bl ^Q `aValSQ^YV
hVaVX aQS^lV `a_]VWdc[Y SaV]V^Y 1^Q`aY]Va5 :999 aQX S bV[d^Ud ^Q aQb6
b]QcaYSQV]lf ^Q]Y `a_gVbb_aQf27

AQbb]_caY] cV`Vam b\VUdojYZ S_`a_bC hc_ b\VUdVc UV\Qcm gV^caQ\m^_6
]d `a_gVbb_ad5 Vb\Y Q[cYS^Qp XQUQhQ `_caVR_SQ\Q aQXUV\Ycm gV\_V hYb\_ ^Q
^_\mH Pb^_5 hc_ UQ\m^VZiVV Sl`_\^V^YV `a_TaQ]]l \YiV^_ b]lb\QC aVXd\m6
cQc UV\V^Yp ^Q ^_\m ^VS_X]_W^_ `aVUbcQSYcm [Q[Y]6\YR_ gV\l] hYb\_]5 cQ[
hc_ S `VaV]V^^_Z5 [_c_aQp U_\W^Q Rl\Q b_UVaWQcm aVXd\mcQc `a_YXSVU6_^^ݷ
T_ UV\V^Yp5 S \dhiV] b\dhQV RdUVc b_UVaWQcmbp ]db_aD [_^Vh^lV aVXd\mcQcl5
b[_aVV SbVT_5 _[QWdcbp YaaV\VSQ^c^l]Y7 @lcQcmbp _`_SVbcYcm `a_TaQ]]d _
`a_YbiVUiV]5 SlbcQS\pp [Q[_Z6^YRdUm e\QT5 _hVSYU^_5 cQ[WV RVbb]lb\V^^_C
Vb\Y `a_TaQ]]Ybc `VaVU Sl`_\^V^YV] UV\V^Yp ^V `a_SVaY\ UV\YcV\m ^Q aQ6
SV^bcS_ ^d\o5 SapU \Y `_b\V UV\V^Yp _^ bcQ^Vc `a_SVapcm X^QhV^YV [Q[_T_6c_
cQ] e\QTQ7

8QSVaiYcm cV[djdo XQUQhd `a_gVbb_a bQ]_bc_pcV\m^_ ^V ]_WVc5 nc_
b\Yi[_] b\_W^_V UVZbcSYV5 XQSYbpjVV _c aVQ\YXQgYY _`VaQgY_^^_Z bYbcV]l7
3b5ݷ hc_ V]d _bcQݷcbp ‑ `VaVUQcm d`aQS\V^YV _`VaQgY_^^_Z bYbcV]V5 YXSVbcYS
Vݷ _ `a_YbiVUiV]7 Hc_ UV\Qcm b QSQaYZ^_Z XQUQhVZ5 _`VaQgY_^^Qp bYbcV]Q
aViYc bQ]_bc_pcV\m^_7 5\p nc_T_ caVRdVcbp5 _hVSYU^_5 `VaV[\ohYcmbp S `aY6
SY\VTYa_SQ^^lZ aVWY] Y `VaVUQcm d`aQS\V^YV [_Ud _`VaQgY_^^_Z bYbcV]lD
`VaVU ncY] WV\QcV\m^_ b_faQ^Ycm aVTYbcal 1f_cp Rl bhݷchY[ [_]Q^U Y aV6
TYbca e\QT_S2D UQWV Vb\Y XQUQhQ ^Y `aY [Q[Yf db\_SYpf ^V RdUVc `a_U_\WV^Q
b c_T_ WV ]VbcQ 1Q `aVU`_\QTQcm nc_ `a_gVbb_a5 S__RjV T_S_ap5 ^V S`aQSV25
X^QhV^Yp aVTYbca_S S \oR_] b\dhQV ]_Tdc `aYT_UYcmbp _`VaQgY_^^_Z bYbcV]V
U\p Q^Q\YXQ `a_YbiVbcSYp7 2_\VV c_T_5 [Q[Y]6c_ _RaQX_] b\VUdVc b__RjYcm
_`VaQgY_^^_Z bYbcV]V _ `aYhY^V c_T_5 hc_ d`aQS\V^YV `VaVUQ^_ VZD [a_]V UV6
\V^Yp ^Q ^_\m5 cQ[Y]Y `aYhY^Q]Y ]_Tdc Rlcm ^QadiV^YV XQjYcl `Q]pcY5 `_6
`lc[Q Sl`_\^Ycm XQ`aVjݷ^^do Y\Y ^VbdjVbcSdojdo Y^bcad[gYo Y c7 `7 3bV
cQ[YV bYcdQgYY ^QXlSQocbp Yb[\ohV^Yp]Y D Yf _RkVUY^pVc _RjVV bS_ZbcS_C
`a_gVbb_a 1^VSQW^_5 `_ [Q[Y] `aYhY^Q]2 ^V ]_WVc Sl`_\^Ycm _hVaVU^do
Y^bcad[gYo7

<VT[_ XQ]VcYcm5 hc_ UVZbcSYp5 [_c_alV U_\WV^ Sl`_\^Ycm `a_gVbb_a `aY
S_X^Y[^_SV^YY Yb[\ohV^Yp5 _[QXlSQocbp _hV^m `_f_WY ^Q aQbb]_caV^^lZ
aQ^VV b\dhQZ Q``QaQc^_T_ `aValSQ^Yp7 ?b^_S^_V _c\YhYV b_bc_Yc S _cbdc6
bcSYY _R]V^Q `_ iY^V 1XQ`a_bQ Y `_UcSVaWUV^Yp `aValSQ^Yp2C Y^e_a]QgYp
_ `VaVhYb\V^^lf b_RlcYpf S_X^Y[QVc S^dcaY `a_gVbb_aQ5 Q ^V S^V VT_7 B c_h6
[Y XaV^Yp Q``QaQc^_Z aVQ\YXQgYY Yb[\ohV^Yp ]_Tdc _[QXQcmbp ]^_T_ `a_jV5
hV] Q``QaQc^lV `aValSQ^Yp5 cQ[ [Q[ _^Y SbVTUQ `a_Ybf_Upc ^Q _`aVUV\6^ݷ
^_Z eQXV Sl`_\^V^Yp Y^bcad[gYYD `_Ua_R^_bcY hYcQcV\m ^QZUVc S [^YTV d::f7
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?bcQ\m^lV iQTY `_ _RaQR_c[V Yb[\ohV^YZ `_Sc_apoc iQTY `_ _Ra1R_c[V Q`6
`QaQc^_T_ `aValSQ^Yp `aQ[cYhVb[Y U_b\_S^_7

6jݷ _U^_ [QaUY^Q\m^_V _c\YhYV bYcdQgYY ^VU_`dbcY]lf UVZbcSYZ XQUQhY
_c Q``QaQc^_T_ `aValSQ^Yp b_bc_Yc5 b_RbcSV^^_ T_S_ap5 S XQSVU_]_] ^Q\YhYY
XQUQhY5 _cSVcbcSV^^_Z XQ `a_Ybf_UpjVV5 Q XQUQhQ pS\pVcbp VUY^YgVZ `\Q^Ya_6
SQ^Yp5 c_ Vbcm Sl`_\^V^YV XQUQhY ]_W^_ `aY_bcQ^_SYcm5 Q XQcV] `a_U_\WYcm
b c_T_ WV ]VbcQ7 Nc_ `_XS_\pVc _`VaQgY_^^_Z bYbcV]V `a_S_UYcm _RaQR_c[d
Yb[\ohV^YZ b_SVaiV^^_ Y^QhV5 hV] Q``QaQc^lf `aValSQ^YZ7 4_S_apc5 hc_
_RaQR_c[Q Yb[\ohV^Yp `a_Ybf_UYc S [_^cV[bcV `_\mX_SQcV\mb[_Z XQUQhY7

>Vb]_cap ^Q aQX\YhYp5 _RaQR_c[Q bYcdQgYZ5 S [_c_alf `a_gVbb_a ^V ]_6
WVc `_ cV] Y\Y Y^l] `aYhY^Q] Sl`_\^Ycm _hVaVU^do [_]Q^Ud5 bf_WQ b Q`6
`QaQc^l]Y `aValSQ^Yp]Y f_cp Rl S c_]5 hc_ TUV6c_ S `Q]pcY U_\WV^ aQb6
`_\QTQcmbp _RaQR_chY[5 ^Q [_c_alZ b\VUdVc `aY ^Qbcd`\V^YY b__cSVcbcSdo6
jVZ bYcdQgYY `VaVUQcm d`aQS\V^YV5 `aYhݷ] QUaVb5 `_ [_c_a_]d ^Qf_UYcbp
_RaQR_chY[5 U_\WV^ Rlcm ^QbcaQYSQV]l]5 ^_5 [_^Vh^_ WV5 cQ[Qp ^Qbca_Z6
[Q U_\W^Q Rlcm UVZbcSYV] `aYSY\VTYa_SQ^^l]5 hc_Rl c_\m[_ _`VaQgY_^^Qp
bYbcV]Q ]_T\Q d[QXQcm `a_gVbb_ad5 [dUQ `VaVUQSQcm d`aQS\V^YV5 [_TUQ nc_
`_caVRdVcbp7 AQXaQR_chY[Y `a_gVbb_a_S HA? `_i\Y XUVbm U_S_\m^_ `a_bcl]
`dc7[ݷ 3bV _RaQR_chY[Y5 `aVU^QX^QhV^^lV [Q[ U\p Q``QaQc^lf `aValSQ^YZ5
cQ[ Y U\p Yb[\ohV^YZ5 b^QRWV^l ^_]VaQ]Y _c 9 U_ ;>>D S _`VaQcYS^_Z `Q]p6
cY SlUV\pVcbp b`VgYQ\m^Qp _R\Qbcm U\p faQ^V^Yp cQ[ ^QXlSQV]_Z cQR\Ygl
UVb[aY`c_a_S `aValSQ^YZ 19>D5BBE@D 45C3B9@D?B D12<527 NcQ cQR\YgQ b_UVa6
WYc XQ`YbY `_ S_bV]m RQZcD [QWUQp XQ`Ybm b__cSVcbcSdVc bS_V]d _RaQR_chY[d
Y b_UVaWYc Y^e_a]QgYo _ c_]5 [Q[ Y]V^^_ b\VUdVc `VaVUQSQcm V]d d`aQS6
\V^YV ‑ `_ [Q[_]d QUaVbd5 S [Q[_Z bVT]V^c<<5 b\VUdVc \Y `aY nc_] SaV]V^^_
XQR\_[Ya_SQcm Q``QaQc^lV `aValSQ^Yp Y c7 `7

@_b[_\m[d ^d]VaQgYp _RaQR_chY[_S b[S_X^Qp Y S[\ohQVc [Q[ Q``QaQc^lV
`aValSQ^Yp5 cQ[ Y Yb[\ohV^Yp5 ^Q] ^V `_[QWVcbp bcaQ^^_Z cVa]Y^_\_TYp5
eQ[cYhVb[Y SSVUݷ^^Qp b_XUQcV\p]Y HA?C Yb[\ohV^Yp _^Y ^QXlSQoc S^dc6
aV^^Y]Y `aValSQ^Yp]Y 19>D5B>1< 9>D5BBE@DC27 CQ[Qp cVa]Y^_\_TYp _`aQS6
UlSQVcbp cV]5 hc_ `aYhY^Q S^Vi^VT_ `aValSQ^Yp ^Qf_UYcbp S^V gV^caQ\m^_T_
`a_gVbb_aQ5 c_TUQ [Q[ `aYhY^Q S^dcaV^^VT_ ‑ d G@ S^dcaY7 >dW^_ _c]V6
cYcm5 hc_ `aY _`YbQ^YY UadTYf `a_gVbb_a_S _Rlh^_ cQ[do cVa]Y^_\_TYo ^V
Yb`_\mXdocC Q``QaQc^lV 1_^Y WV S^Vi^YV2 `aValSQ^Yp ^QXlSQoc `a_bc_ `aV6
alSQ^Yp]Y5 Q Yb[\ohV^Yp cQ[ Y ^QXlSQoc Yb[\ohV^Yp]Y 15H35@D9?>C25 \YR_
\_Sdi[Q]Y 1DB1@C2 Y\Y [Q[6c_ Vj7ݷ

@_UhVa[^ݷ]5 hc_ S^dcaV^^YV `aValSQ^Yp ^Y[_T_ Y ^YhVT_ ^V `aV6
alSQoc1 9f ^QXSQ^YV 1UQWV Vb\Y ^QXlSQcm Yf Y]V^^_ cQ[5 Q ^V Yb[\ohV^Yp6
]Y2 _`aQSUQ^_ \Yim cV]5 hc_ _^Y Yb`_\mXdoc _Rjdo b Q``QaQc^l]Y `aValSQ6
^Yp]Y ^d]VaQgYo Y bYbcV]d _aTQ^YXQgYY _RaQR_chY[_S7 3 UVZbcSYcV\m^_bcY
`aY S_X^Y[^_SV^YY S^dcaV^^VT_ `aValSQ^Yp _RaQR_chY[5 f_cp Y ^Qf_UYcbp S
pUaV _`VaQgY_^^_Z bYbcV]l5 pS\ppbm Vݷ hQbcmo5 Sl`_\^pVcbp S aQ][Qf XQUQ6

<<;_^Vh^_5 ]l `_]^Y]5 hc_ _`VaQgY_^^lV bYbcV]l _Rlh^_ ^V Yb`_\mXdoc bVT]V^c^do
b_bcQS\pojdo SYacdQ\m^_Z `Q]pcY ^Q 9<A?5 ^_ bQ]Q ncQ b_bcQS\pojQp ^Y[dUQ ^V YbhVXQVc7
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hY [Q[ VUY^Ygl `\Q^Ya_SQ^Yp5 cQ[ hc_ XQUQhd S__RjV Rl\_ Rl ^V[_aaV[c^_
bhYcQcm `aVaSQ^^_Z S [Q[_] Rl c_ ^Y Rl\_ b]lb\VD ^_ UQWV Vb\Y Rl nc_
Rl\_ ^V cQ[5 bcaQ^^_ Rl\_ Rl bhYcQcm5 hc_ Sl`_\^V^YV XQUQhY [c_6c_ `aV6
aSQ\5 [_TUQ ^Q bQ]_] UV\V _^Q bQ]Q bS_Y]Y UVZbcSYp]Y dbca_Y\Q QSQaYo7
8Q]VcY]5 Q``QaQc^lV `aValSQ^Yp b_SVaiV^^_ _hVSYU^l] _RaQX_] UVZbcSY6
cV\m^_ `aValSQoc Sl`_\^V^YV cV[djVZ XQUQhY7

<7?7=7 BYbcV]^lV SlX_Sl Y a_TaQ]]^lV`ݷ `aValSQ^Ypݷ

;Q[ dWV T_S_aY\_bm5 `_\mX_SQcV\mb[_Z XQUQhV ^V `_XS_\pVcbp UV\Qcm ^Y6
hVT_5 [a_]V `aV_RaQX_SQ^Yp UQ^^lf S _cSVUݷ^^_Z VZ `Q]pcY7 3bV UVZbcSYp5
XQcaQTYSQojYV S^Vi^YZ `_ _c^_iV^Yo [ XQUQhV ]Ya5 Sl`_\^pocbp hVaVX
_`VaQgY_^^do bYbcV]d7 B\VU_SQcV\m^_5 ^dWV^ ]VfQ^YX]5 `_XS_\pojYZ `_\m6
X_SQcV\mb[_Z XQUQhV _RaQcYcmbp [ pUad _`VaQgY_^^_Z bYbcV]l XQ cV]Y Y\Y
Y^l]Y db\dTQ]Y7 >Q`_]^Y]5 hc_ _RaQjV^YV `_\mX_SQcV\mb[_Z XQUQhY
[ pUad _`VaQgY_^^_Z bYbcV]l XQ db\dTQ]Y ^QXlSQVcbp bYbcV]^l]
SlX_S_] 7 Pb^_5 hc_ `_ bS_VZ bdcY bYbcV]^lZ SlX_S ‑ nc_ `VaVUQhQ d`aQS\V6
^Yp _c `_\mX_SQcV\mb[_Z XQUQhY pUad _`VaQgY_^^_Z bYbcV]l7 ?U^Q[_ XUVbm
Vbcm USV `a_R\V]l7 3_6`VaSlf5 pUa_ aQR_cQVc S `aYSY\VTYa_SQ^^_] aVWY6
]V5 Q `_\mX_SQcV\mb[Qp XQUQhQ ‑ S _TaQ^YhV^^_]7 3_6Sc_alf5 `a_bcaQ^bcS_
QUaVb_S pUaQ U\p `_\mX_SQcV\mb[_Z XQUQhY _Rlh^_ ^VU_bcd`^_ 1R_\VV c_T_5 S
QUaVb^_] `a_bcaQ^bcSV XQUQhY ncYf QUaVb_S ]_WVc S__RjV ^V Rlcm27 3`a_hV]5
UQWV Vb\Y Rl _^_ Rl\_ U_bcd`^_5 `_XS_\Ycm `_\mX_SQcV\mb[_Z XQUQhV `VaV6
UQSQcm d`aQS\V^YV S `a_YXS_\m^do c_h[d pUaQ Rl\_ Rl ^Vb[_\m[_ bcaQ^^_7

9cQ[5 U\p Sl`_\^V^Yp bYbcV]^_T_ SlX_SQ ^QU_ b]V^Ycm aVWY] Sl`_\6
^V^Yp b `_\mX_SQcV\mb[_T_ ^Q `aYSY\VTYa_SQ^^lZ Y `VaVUQcm d`aQS\V^YV
S ^V[_c_ado c_h[d Sf_UQ S _`VaQgY_^^_Z bYbcV]V7 3bݷ nc_ U_\W^_ `a_Yb6
f_UYcm `_ Y^YgYQcYSV `_\mX_SQcV\mb[_Z XQUQhY5 c_ Vbcm U\p nc_T_ ^dW^Q
[Q[Qp6^YRdUm b`VgYQ\m^Qp [_]Q^UQ gV^caQ\m^_T_ `a_gVbb_aQ7 >Q aQX^lf Qa6
fYcV[cdaQf b__cSVcbcSdojQp Y^bcad[gYp ]_WVc ^QXlSQVcbp DB1@ 1\_Sdi[Q25
CF3 1CE@5BF9C?B 31<<5 c_ Vbcm RaQjV^YV_ݷ [ bd`VaSYX_ad2ݷ Y c7 U7 >Q ^V[_c_alf
QafYcV[cdaQf5 S[\ohQp b_SaV]V^^do ?=6RYc^do ݷQb\VU^Ygd^ݷ aQbb]QcaYSQ6
V]_Z 9<A?5 ncQ Y^bcad[gYp ^QXlSQVcbp `a_bc_ CIC31<<5 c_ Vbcm bYbcV]^lZݷ
SlX_S7ݷ 6bcVbcSV^^_5 c_5 [dUQ 1Y [Q[2 `aY nc_] RdUVc `VaVUQ^_ d`aQS\V^YV5
_`aVUV\pVc _`VaQgY_^^Qp bYbcV]Q5 S [_c_a_Z5 aQXd]VVcbp5 U_\WV^ `aYbdc6
bcS_SQcm ^V[YZ eaQT]V^c [_UQ5 b`VgYQ\m^_ `aVU^QX^QhV^^lZ U\p _RaQR_c[Y
bYbcV]^lf SlX_S_S 1c7 V7 _RaQR_chY[27

Hc_6c_ `_f_WVV ]l dWV SYUV\Y5 aQbb]QcaYSQp Q``QaQc^lV Y S^dcaV^^YV
`aValSQ^Yp7 B_XUQcV\Y `a_gVbb_a_S HA? aViY\Y ^V YX_RaVcQcm _cUV\m^_T_
]VfQ^YX]Q U\p bYbcV]^lf SlX_S_SD S]Vbc_ nc_T_ S bYbcV]d [_]Q^U SSV\Y [_6
]Q^Ud 9>D 1_c b\_SQ 9>D5BBE@D ‑ 25ݷaValSQ^YV`ݷ [_c_aQp YX^QhQ\m^_ `aVU^Q6
X^QhQ\Qbm Rd[SQ\m^_ U\p `aY^dUYcV\m^_T_ SlX_SQ _RaQR_chY[Q `aValSQ^YpD
S cV SaV]V^Q5 S`a_hV]5 ^Q HA? Vjݷ ^V Rl\_ ^Y `aYSY\VTYa_SQ^^_T_ aVWY]Q5 ^Y
SYacdQ\m^_Z `Q]pcY7 ;_]Q^Ud 1Y\Y5 c_h^VV5 Vݷ neeV[c2 ^QXSQ\Y `a_TaQ]]6
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^l] `aValSQ^YV] 1C?6DG1B5 9>D5BBE@D27 >Q 9<A? [_]Q^U_Z 9>D ]_WVc Rlcm
SlXSQ^ dWV ^V \oR_Z _RaQR_chY[5 Q c_\m[_ cQ[_Z5 [_c_alZ b`VgYQ\m^_ U\p
nc_T_ `aVU^QX^QhV^7

9cQ[5 Vb\Y `aY^pcm cVa]Y^_\_TYo5 fQaQ[cVa^do U\p `a_gVbb_a_S HA?5 ]l
]_WV] aQX\YhQcm caY SYUQ `aValSQ^YZC S^Vi^YV 1_^Y WV Q``QaQc^lV25 S^dc6
aV^^YV Y `a_TaQ]]^lV5 [_c_alV ]_W^_ bhYcQcm hQbc^l] b\dhQV] S^dcaV^6
^Yf7 ?c\YhYV `a_TaQ]]^_T_ `aValSQ^Yp _c _bcQ\m^lf b_bc_Yc S c_]5 hc_
_^_ `a_Ybf_UYc `_ Y^YgYQcYSV `_\mX_SQcV\mb[_Z XQUQhY5 c_TUQ [Q[ UadTYV
`aValSQ^Yp b\dhQocbp RVX Vݷ SVU_]QC S^Vi^YV ‑ `_ caVR_SQ^Yo S^Vi^Yf
dbca_ZbcS5 S^dcaV^^YV ‑ `aY ^VS_X]_W^_bcY Yb`_\^Ycm _hVaVU^do [_]Q^Ud
Q[cYS^_Z `a_TaQ]]l7 6b\Y ]l RVaݷ] ^Q S__adWV^YV cVa]Y^ a_TaQ]]^_V`ݷ
`aValSQ^YV5ݷ c_ ]_W^_ b[QXQcm5 hc_ bYbcV]^lV SlX_Sl aVQ\YXdocbp hVaVX
`a_TaQ]]^lV `aValSQ^Yp7

C_5 hc_ `a_TaQ]]^_V `aValSQ^YV dW c_h^_ ^YhVT_ ^V `aValSQVc5
`aVUbcQS\pVcbp _hVSYU^l]5 Q bQ] cVa]Y^ a_TaQ]]^_V`ݷ `aValSQ^YVݷ `aY
S^Y]QcV\m^_] aQbb]_caV^YY [QWVcbp _[bo]_a_^_]D ^VdUYSYcV\m^_5 hc_ `aY
_`YbQ^YY QafYcV[cda5 _c\Yh^lf _c HA?5 hQjV SbVT_ `aValSQ^Yp]Y ^QXlSQoc
c_\m[_ ݷQbc_pjYV^ݷ 1hYcQZ ‑ Q``QaQc^lV2 `aValSQ^YpD [Q[ dWV d`_]Y^Q6
\_bm5 S]Vbc_ cVa]Y^Q S^dcaV^^VVݷ `aValSQ^YVݷ S nc_] b\dhQV Yb`_\mXdoc
cVa]Y^ ݷYb[\ohV^YVݷ Y\Y 5ݷSdi[Q_\ݷ Q S]Vbc_ _a_TaQ]]^_T`ݷ `aValSQ^Ypݷ
T_S_apc `a_bc_ _ bYbcV]^_] SlX_SV5 ^V UV\Qp aQX\YhYp ]VWUd bQ]Y] SlX_6
S_] Y ]VfQ^YX]_] VT_ aVQ\YXQgYY7

CQ[ Y\Y Y^QhV5 `_SliV^YV da_S^p `aYSY\VTYZ 1`VaVf_U YX _TaQ^YhV^^_T_
aVWY]Q S `aYSY\VTYa_SQ^^lZ2 S_X]_W^_ c_\m[_ `aY db\_SYY _U^_SaV]V^6
^_Z `VaVUQhY d`aQS\V^Yp ^Q XQaQ^VV XQUQ^^do c_h[d Sf_UQ5 `aYhݷ] QUaVbQ
S_X]_W^lf c_hV[ Sf_UQ ]_Tdc ^QbcaQYSQcmbp c_\m[_ S `aYSY\VTYa_SQ^^_]
aVWY]V7 DbcQ^_SYS S [QhVbcSV SbVf `aVUdb]_caV^^lf _RaQR_chY[_S QUaVbQ
bS_Yf b_RbcSV^^lf `a_gVUda5 _`VaQgY_^^Qp bYbcV]Q `_\dhQVc TQaQ^cYo5 hc_
`aY b]V^V aVWY]Q aQR_cl ^Q `aYSY\VTYa_SQ^^lZ d`aQS\V^YV `_\dhYc [_U bQ6
]_Z _`VaQgY_^^_Z bYbcV]l5 `aYhV] c_\m[_ cQ[_Z Vݷ [_U5 [_c_alZ U\p nc_T_
b`VgYQ\m^_ `aVU^QX^QhV^7 9b`_\^V^YV S `aYSY\VTYa_SQ^^_] aVWY]V `_\mX_6
SQcV\mb[_T_ [_UQ `_\^_bcmo Yb[\ohQVcbp7 @aY]V^pp cVa]Y^_\_TYo b caV]pݷ
SYUQ]Y `aValSQ^YZ5ݷ ]l ]_WV] b[QXQcm5 hc_ `VaV[\ohV^YV aVWY]Q b _TaQ^Y6
hV^^_T_ ^Q `aYSY\VTYa_SQ^^lZ `a_Ybf_UYc c_\m[_ `aY `aValSQ^YY 1\oR_T_
YX caݷf SYU_S25 c_TUQ [Q[ Vb\Y ]l `aValSQ^Yp]Y ^QXlSQV] c_\m[_ Qbc_p6^ݷ
jYVݷ `aValSQ^Yp5 `aYUݷcbp b[QXQcm5 hc_ aVWY] G@ ]V^pVcbp ^Q `aYSY\VTY6
a_SQ^^lZ S caݷf b\dhQpfC `aY `aValSQ^YY5 Yb[\ohV^YY Y bYbcV]^_] SlX_SV7

B_T\QiV^Yp _ c_]5 [Q[ [_^[aVc^_ U_\WV^ `a_Ybf_UYcm bYbcV]^lZ SlX_S5
[Q[ `VaVUQcm V]d `QaQ]Vcal5 [Q[_V Yb`_\mX_SQcm `aValSQ^YV5 [Q[ `_\dhYcm
aVXd\mcQc Sl`_\^V^Yp Y c7 `75 SQamYadocbp _c bYbcV]l [ bYbcV]V7 5QWV Vb\Y
aVhm YUݷc _ USdf `aVUbcQSYcV\pf bV]VZbcSQ ^>9H 1?B U9>EH Y ?B OB55K\M25
aQR_cQojYf ^Q _U^_Z Y c_Z WV Q``QaQc^_Z `\Qce_a]V 9<A?5 ^YX[_da_S^V6
SQp aVQ\YXQgYp bYbcV]^lf SlX_S_S _[QXlSQVcbp S ^Yf b_SVaiV^^_ aQX\Yh^Q7
B\VUdojYV USQ `QaQTaQeQ `_bSpjV^l _`YbQ^Yo b_T\QiV^YZ _R _aTQ^YXQgYY



<7?7 3XQY]_UVZbcSYV b _`VaQgY_^^_Z bYbcV]_Z ?9>

bYbcV]^lf SlX_S_S ncYf USdf bYbcV]<=D `aY WV\Q^YY Sl ]_WVcV `a_hYcQcm
c_\m[_ _UY^ YX ncYf USdf `QaQTaQe_S5 _c^_bpjYZbp [ c_Z bYbcV]V5 [_c_ado
Sl Yb`_\mXdVcV7

B\VUdVc Y]Vcm S SYUd5 hc_ bYbcV]l bV]VZbcSQ ^>9H aQbbhYcQ^l S _b^_S6
^_] ^Q `a_TaQ]]Ya_SQ^YV ^Q pXl[V BY7 5\p nc_T_ pXl[Q S]VbcV b bYbcV]_Z
`_bcQS\pocbp RYR\Y_cV[Y5 _R\VThQojYV aQR_cd b bYbcV]^l]Y SlX_SQ]Y ‑
S hQbc^_bcY5 U\p [QWU_T_ bYbcV]^_T_ SlX_SQ `aVU_bcQS\pVcbp RYR\Y_cVh^Qp
ed^[gYp 5ݷac[QݷR_ݷ1 Q^T\7 GB1@@5B25 `_XS_\pojQp _RaQcYcmbp [ db\dTQ] pU6
aQ [Q[ [ _Rlh^_Z `_U`a_TaQ]]V7 BYbcV]^lV SlX_Sl S ?B ^>9H Y]Voc ^Q6
XSQ^Yp5 b_S`QUQojYV b Y]V^Q]Y b__cSVcbcSdojYf ed^[gYZ6_Rݷac_[ YX RYR6
\Y_cV[Y pXl[Q BY7 ; b_WQ\V^Yo5 cQ[Qp _aYV^cYa_SQ^^_bcm ^Q BY `aYS_UYc
[ ^V[_c_al] ^VdU_RbcSQ] `aY aQR_cV ^Q pXl[V QbbV]R\VaQ7 CQ[5 bYbcV]^lV
SlX_Sl `aY `VaVf_UV _c bYbcV]l [ bYbcV]V ]_Tdc ]V^pcm bS_Y ^_]VaQC ^Q6
`aY]Va5 75D@@94 S ?B U9>EH Y]VVc ^_]Va ?=5 Q S ?B OB55K\M ‑ ^_]Va <B7
@a_TaQ]]Ybcl5 aQR_cQojYV ^Q pXl[V BY5 _R nc_] ]_Tdc ^V XQUd]lSQcmbp5
`_b[_\m[d S \oR_Z bYbcV]V bV]VZbcSQ ^>9H Y] U_bcQc_h^_ SlXSQcm _Rlh^do
ed^[gYo b Y]V^V] 75D@@945 Q [_^[aVc^_V Yb`_\^V^YV bYbcV]^_T_ SlX_SQ S_X6
\QTQVcbp ^Q RYR\Y_cV[d5 [_c_aQp `aY\QTQVcbp [ bYbcV]V5 cQ[ hc_ `a_TaQ]]Q5
^Q`YbQ^^Qp `a_TaQ]]Ybc_] ^Q BY b Yb`_\mX_SQ^YV] 75D@@945 RdUVc db`Vi^_
[_]`Y\Ya_SQcmbp S \oR_Z bYbcV]V Y aQR_cQcm _UY^Q[_S_7

;_TUQ ]l `YiV] ^Q pXl[V QbbV]R\VaQ5 ^Y[Q[_Z RYR\Y_cV[Y bYbcV]^lf
SlX_S_S d ^Qb ^Vc5 ^_]Va SlX_SQ ]l U_\W^l d[QXQcm pS^_5 cQ[ hc_ S cV[6
bcV5 `aVU^QX^QhV^^_] U\p U9>EH5 `aYUݷcbp Yb`_\mX_SQcm hYb\_ ?=5 Q U\p
OB55K\M ‑ <B7 @_\dhQVcbp5 hc_ Ybf_U^lZ cV[bc RdUVc `aYT_UV^ U\p _U^_Z
bYbcV]l Y _iYR_hV^ U\p UadT_Z7 1^Q\_TYh^_ _Rbc_pc UV\Q Y b ^V[_c_al]Y
hYb\_Sl]Y [_^bcQ^cQ]Y5 [_c_alV SlX_Sl `_\dhQoc ^Q Sf_U7 HQbcYh^_ ^Qb
]_WVc SladhYcm ]Q[a_`a_gVbb_a b VT_ UYaV[cYSQ]Y db\_S^_Z [_]`Y\pgYY5
\YR_ ]l ]_WV] _TaQ^YhYcmbp c_\m[_ _U^_Z bYbcV]_Z 1hc_ ^Q bQ]_] UV\V ^V
b_SbV] `aQSY\m^_27 ; bhQbcmo5 bYbcV]l OB55K\M Y U9>EH Sbݷ WV S_ ]^_T_]
`_f_WYD hYb\_SlV X^QhV^Yp5 bSpXQ^^lV b bYbcV]^l]Y SlX_SQ]Y5 hQbcYh^_
b_S`QUQoc7 CQ[ Y\Y Y^QhV5 [c_ `aVUd`aVWU5^ݷ c_c S__adW7^ݷ

<7?7>7 ;_^SV^gYp bYbcV]^lf SlX_S_S ?B U9>EH

PUa_ U9>EH ^Q `\Qce_a]V 9<A? Yb`_\mXdVc U\p bYbcV]^lf SlX_S_S `a_6
TaQ]]^_V `aValSQ^YV b ^_]Va_] A987 >_]Va bYbcV]^_T_ SlX_SQ `VaVUQݷcbp
pUad hVaVX aVTYbca NJaD Vb\Y bYbcV]^lZ SlX_S `aY^Y]QVc `QaQ]Vcal5 c_ _^Y
aQb`_\QTQocbp S aVTYbcaQf NKa5 NLa5 NMa5 N\R5 NMR Y 1S _hV^m aVU[Yf b\d6
hQpf2 NKYD _c]VcY]5 hc_ SbV `QaQ]Vcal bYbcV]^lf SlX_S_S pS\pocbp hVcl6
aݷfRQZc^l]Y X^QhV^Yp]Y ‑ \YR_ gV\_hYb\V^^l]Y5 \YR_ QUaVb^l]Y7 AVXd\m6
cQc Sl`_\^V^Yp SlX_SQ S_XSaQjQVcbp hVaVX aVTYbca NJa5 `aYhݷ] X^QhV^YV5

<=6bcVbcSV^^_5 S SQaYQ^cV U\p 9<A?D SVabYY5 `aVU^QX^QhV^^lV U\p UadTYf Q``QaQc^lf
QafYcV[cda5 dbca_V^l Y^QhV7



?9? 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

XQ[\ohݷ^^_V ]VWUd 666669998 Y 6666666685 bSYUVcV\mbcSdVc _R _iYR[V Y
`aVUbcQS\pVc b_R_Z db\_S^lZ [_U nc_Z _iYR[Y7

AQbb]_caY] U\p `aY]VaQ bYbcV]^lZ SlX_S GB9D55 `_XS_\pojYZ `a_YXSV6
bcY SlS_U UQ^^lf hVaVX _UY^ YX _c[alclf `_c_[_S SS_UQ6SlS_UQ5 S c_] hYb\V
XQ`Ybm S _c[alclZ eQZ\5 Q cQ[WV S bcQ^UQac^lZ `_c_[ SlS_UQ 1S `a_bc_aV6
hYY Q^ݷ n[aQ^27ݷ Nc_c bYbcV]^lZ SlX_S `aY^Y]QVc caY `QaQ]VcaQC UVb[aY`6
c_a 1^_]Va2 `_c_[Q SS_UQ6SlS_UQ5 QUaVb `Q]pcY5 TUV aQb`_\_WV^l UQ^^lV5
`_U\VWQjYV SlS_Ud5 Y [_\YhVbcS_ ncYf UQ^^lf S RQZcQf7 3 ?B U9>EH U\p
9<A? SlX_S GB9D5 Y]VVc ^_]Va =7

@_c_[ bcQ^UQac^_T_ SlS_UQ S ?B ^>9H Y]VVc UVb[aY`c_a : 1c_h^VV5 `_c_[
SlS_UQ `_U ^_]Va_] : bhYcQVcbp bcQ^UQac^l] SlS_U_]27 >Q`aY]Va5 hc_Rl
SlSVbcY bca_[d Q^ݷ n[aQ^5ݷ c_ Vbcm bUV\Qcm c_5 hc_ UV\QVc ]Q[a_b Y[RW]5 ^Q]
^dW^_ RdUVc XQ^VbcY hYb\_ = S NJa5 hYb\_ : ‑ S NKa5 QUaVb bca_[Y ‑ S NLa Y
U\Y^d bca_[Y ‑ S NMa5 Q XQcV] UQcm [_]Q^Ud 9>D A985 hc_Rl Y^YgYYa_SQcm
`a_TaQ]]^_V `aValSQ^YV7

5adT_Z SQW^lZ bYbcV]^lZ SlX_S ^QXlSQVcbp h5H9D Y Yb`_\mXdVcbp U\p
XQSVaiV^Yp `a_TaQ]]l7 ?^ Y]VVc ^_]Va : Y `aY^Y]QVc _UY^ `QaQ]Vca5 `aVU6
bcQS\pojYZ b_R_Z X^Q[_]lZ ^Q] `_ `Qb[Q\VSb[_]d 81<D [_U XQSVaiV^Yp
`a_gVbbQ 1b]7 27;7=7;ݷ >Q`_]^Y]5 hc_ `a_TaQ]]l Yb`_\mXdoc [_U XQSVaiV6
^Yp5 hc_Rl b__RjYcm _`VaQgY_^^_Z bYbcV]V5 db`Vi^_ \Y _^Y b`aQSY\Ybm b
S_X\_WV^^_Z ^Q ^Yf XQUQhVZC Vb\Y Sbݷ `a_i\_ [Q[ _WYUQ\_bm5 Yb`_\mXdVcbp
[_U 95 Vb\Y WV S f_UV aQR_cl S_X^Y[\Y _iYR[Y5 Yb`_\mXdocbp [_Ul :5 ; Y c7 U7

8^Qp Sbݷ nc_5 ]l ]_WV] ^Q`YbQcm `a_TaQ]]d5 `VhQcQojdo bca_[d Y baQXd
`_b\V nc_T_ XQSVaiQojdobpD eQZ\ CDE4h9?79>3 Y VT_ ]Q[a_bl ^Q] U\p nc_T_
R_\miV ^V ^dW^lC

7<?21< hCD1BD

C53D9?> 741D1
=C7 42 2Q5<<? G?B<425 :9
=C7h<5> 5AE 46=C7

C53D9?> 7D5HD
hCD1BDC =?F 51H5 = D SlX_S GB9D5

=?F 52H5 : D bcQ^UQac^lZ SlS_U
=?F 53H5 =C7
=?F 54H5 =C7h<5>
9>D A98

=?F 51H5 : D SlX_S h5H9D
=?F 52H5 9 D [_U 2db`Vf2
9>D A98

>V[_c_alV bYbcV]^lV SlX_Sl ^V d[\QUlSQocbp S `aYSVUݷ^^do [_^SV^gYoD ^Q`aY]Va5 d
SlX_SQ <<C55; _UY^ YX `QaQ]Vca_S ‑ ?=6RYc^lZ5 Y S_XSaQjQVc _^ c_WV ?=6RYc^_V hYb6
\_7 ;Q[ `_bcd`Qoc pUa_ Y RYR\Y_cV[Q S cQ[Yf b\dhQpf ‑ S_`a_b5 [_c_alZ ]l _bcQSY]
XQ aQ][Q]Y ^QiVZ [^YTY7



<7?7 3XQY]_UVZbcSYV b _`VaQgY_^^_Z bYbcV]_Z ?9@

<7?7?7 ;_^SV^gYp bYbcV]^lf SlX_S_S ?B OB55K\M

?`YbQ^YV [_^SV^gYY ?B OB55K\M ^Vb[_\m[_ b\_W^VV7 NcQ bYbcV]Q cQ[WV
Yb`_\mXdVc `aValSQ^YV A98 Y `aY^Y]QVc ^_]Va bYbcV]^_T_ SlX_SQ hVaVX aV6
TYbca NJa5 ^_ SbV `QaQ]Vcal SlX_SQ `VaVUQocbp ^V hVaVX aVTYbcal5 Q hVaVX
bcV[5 `_U_R^_ c_]d5 [Q[ `VaVUQocbp `QaQ]Vcal S `_U`a_TaQ]]l S b__cSVc6
bcSYY b b_T\QiV^Yp]Y pXl[Q BY5 c_ Vbcm S _RaQc^_] `_apU[V 1b]7 bca7 >?927
;Q[ Y S ?B U9>EH5 SbV `QaQ]Vcal SlX_S_S `aVUbcQS\poc b_R_Z hVclaݷfRQZc6
^lV X^QhV^Yp7 AVXd\mcQc Sl`_\^V^Yp bYbcV]^_T_ SlX_SQ S_XSaQjQVcbp hVaVX
aVTYbca NJa5 ^_ `aY nc_] _R _iYR[V bSYUVcV\mbcSdVc ^V `_`QUQ^YV X^QhV^Yp S
b`VgYQ\m^lZ `a_]VWdc_[ 1[Q[ nc_ bUV\Q^_ S U9>EH25 Q dbcQ^_S\V^^_V X^QhV6
^YV e\QTQ LO7 6b\Y LO bRa_iV^5 c_ SlX_S XQSVaiY\bp db`Vi^_ Y VT_ aVXd\mcQc
^Qf_UYcbp S NJa5 Vb\Y WV e\QT dbcQ^_S\V^5 c_ `a_YX_i\Q _iYR[Q Y S NJa XQ6
`YbQ^ [_U nc_Z _iYR[Y7

>dW^_ dhVbcm Vjݷ _U^d SVbm]Q ^V_hVSYU^do _b_RV^^_bcm7 PUa_ OB55K\M
`aVU`_\QTQVc5 hc_ d`aQS\V^YV V]d `VaVUQ^_ `dcݷ] _RaQjV^Yp [ `a_gVUdaV
b\VUdojVT_ SYUQC

;5B>5<C
9>D A98
B5D

6b\Y d ^Qb Vbcm cQ[Qp `a_gVUdaQ5 ^Q] U\p _RaQjV^Yp [ pUad U_bcQc_h^_ `_6
]VbcYcm S bcV[ `QaQ]Vcal c_h^_ cQ[ WV5 [Q[ U\p _Rlh^_Z `a_gVUdal5 XQ^VbcY
^_]Va SlX_SQ S NJa Y bUV\Qcm 31<< ;5B>5<D `aY nc_] [_]Q^UQ 31<< XQ^Vbݷc S
bcV[ QUaVb S_XSaQcQ5 [_c_alZ Y RdUVc \VWQcm ^Q SVaiY^V bcV[Q S ]_]V^c Sl6
`_\^V^Yp `a_TaQ]]^_T_ `aValSQ^Yp5 Q `QaQ]Vcal RdUdc aQb`_\QTQcmbp S bcV6
[V ^YWV SVaiY^l7 PUa_ OB55K\M dhYclSQVc nc_ Y ^YhVT_ ^V UV\QVc b hYb\_]
^Q SVaiY^V bcV[Q 1SVUm nc_ hYb\_ ‑ QUaVb S_XSaQcQ YX `a_gVUdal ;5B>5< ‑
^Y[Q[_T_ _c^_iV^Yp [ `QaQ]VcaQ] SlX_SQ ^V Y]VVc25 Q ^Qbc_pjYV `QaQ]Vcal
YXS\V[QVc YX bcV[Q ^YWV SVaiY^l 1YX `_XYgYZ d5C@4=f5 d5C@4Af Y c7 U72

@aY aQR_cV ^Q pXl[V QbbV]R\VaQ SlUV\pcm SlX_S `aValSQ^Yp S _cUV\m^do
`_U`a_TaQ]]d ^V _RpXQcV\m^_5 U_bcQc_h^_ `VaVU [_]Q^U_Z 9>D XQ^VbcY S bcV[
U_`_\^YcV\m^_V US_Z^_Vݷ b\_S_5ݷ ^Q`aY]Va5 Sl`_\^YS \Yi^YZ aQX [_]Q^Ud
@EC8 51H 1Y\Y \oR_Z UadT_Z <;6RYc^lZ aVTYbca27 @_b\V Sl`_\^V^Yp bYbcV]6
^_T_ SlX_SQ Y S_XSaQcQ YX ^VT_ b\VUdVc dRaQcm YX bcV[Q Sb5ݷ hc_ cdUQ Rl\_
XQ^VbV^_D UV\QVcbp nc_5 [Q[ Y `aY SlX_SV _Rlh^lf `_U`a_TaQ]]5 dSV\YhV^YV]
aVTYbcaQ N\Y ^Q ^dW^do SV\YhY^d `a_bc_Z [_]Q^U_Z 1447

?`YblSQp S `aVUlUdjV] `QaQTaQeV [_^SV^gYo ?B U9>EH5 ]l U\p Y\6
\obcaQgYY Yb`_\mX_SQ\Y SlX_Sl GB9D5 Y h5H9D 1b]7 bca7 ?9?27 1^Q\_TYh^Qp
`a_TaQ]]Q U\p OB55K\M RdUVc SlT\pUVcm b\VUdojY] _RaQX_]C

7<?21< hCD1BD

C53D9?> 741D1
=C7 42 2Q5<<? G?B<425 :9



?9A 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

=C7h<5> 5AE 46=C7

C53D9?> 7D5HD
hCD1BDC

@EC8 4G?B4 =C7h<5>
@EC8 4G?B4 =C7
@EC8 4G?B4 : D bcQ^UQac^lZ SlS_U
=?F 51H5 = D GB9D5
@EC8 51H D hc_ dT_U^_
9>D A98
144 5C@5 :? D = US_Z^lf b\_SQ

@EC8 4G?B4 9 D [_U 2db`Vf2
=?F 51H5 : D SlX_S h5H9D
@EC8 51H D hc_ dT_U^_
9>D A98

=l ^V bcQ\Y _hYjQcm bcV[ `_b\V bYbcV]^_T_ SlX_SQ h5H9D5 `_b[_\m[d _^ Sbݷ
aQS^_ ^V S_XSaQjQVc d`aQS\V^YV7 3 nc_] `aY]VaV ]l ^V _RaQRQclSQV] _iYR6
[Y5 `aVU`_\QTQp5 hc_ XQ`Ybm S bcQ^UQac^lZ `_c_[ SlS_UQ SbVTUQ db`Vi^Q 1nc_
S _RjV] b\dhQV ^V cQ[5 ^_ U_bcQc_h^_ hQbc_ `a_TaQ]]Ybcl ^Q nc_ ^V _RaQ6
jQoc S^Y]Q^Yp27 6b\Y Rl ]l f_cV\Y _RaQRQclSQcm _iYR[Y 5ݷ_^hVbcݷ `VaS_Z
WV [_]Q^U_Z `_b\V 9>D A98 U_\W^Q Rl\Q Rl Rlcm [_]Q^UQ :3 Y\Y :>35 UV\Q6
ojQp db\_S^lZ `VaVf_U S XQSYbY]_bcY _c b_bc_p^Yp e\QTQ LO5 S `a_cYS^_]
b\dhQV ]l aYb[dV]5 hc_ _hVaVU^Qp [_]Q^UQ SlbcQSYc nc_c e\QT b__RaQX^_
bS_Y] aVXd\mcQcQ] Y `aYX^Q[ `a_YX_iVUiVZ _iYR[Y RdUVc `_cVap^7 3 ?B
U9>EH b ncY] Rl\_ ^Vb[_\m[_ `a_jV5 U_bcQc_h^_ ^V ca_TQcm aVTYbca NJa5 Y
^YhVT_ ^V `_cVapVcbp7

<7?7@7 @aY]Val bYbcV]^lf SlX_S_S

3 SliV`aYSVUݷ^^lf `aY]VaQf ]l aQbb]_caV\Y bYbcV]^lV SlX_Sl h5H9D
Y GB9D5D ^Q`_]^Y]5 hc_ h5H9D Y]VVc<> ^_]Va : Y `aY^Y]QVc _UY^ `QaQ]Vca ‑
[_U XQSVaiV^Yp5 Q SlX_S GB9D5 Y]VVc ^_]Va = Y `aY^Y]QVc caY `QaQ]VcaQ5
Q Y]V^^_ ^_]Va 2ݷUVb[aY`c_aݷ1 `_c_[Q SlS_UQ 1: U\p `_c_[Q bcQ^UQac^_6
T_ SlS_UQ25 QUaVb _R\QbcY `Q]pcY5 TUV aQb`_\_WV^l SlS_UY]lV UQ^^lV5 Y
[_\YhVbcS_ ncYf UQ^^lf7

5\p SS_UQ UQ^^lf 1[Q[ YX eQZ\_S5 cQ[ Y YX bcQ^UQac^_T_ `_c_[Q SS_UQ5
c7 V7 bݷ [\QSYQcdal2ݷ Yb`_\mXdVcbp SlX_S B5145 Y]VojYZ ^_]Va <7 6T_ `Q6
aQ]Vcal Q^Q\_TYh^l SlX_Sd GB9D5C `VaSlZ `QaQ]Vca ‑ ^_]Va UVb[aY`c_aQ
`_c_[Q SS_UQ 1U\p bcQ^UQac^_T_ SS_UQ Yb`_\mXdVcbp UVb[aY`c_a 925 Sc_a_Z
`QaQ]Vca ‑ QUaVb _R\QbcY `Q]pcY5 S [_c_a_Z b\VUdVc aQX]VbcYcm `a_hYcQ^6
^lV UQ^^lV5 Q caVcYZ ‑ [_\YhVbcS_ RQZc_S5 [_c_a_V ^QU\VWYc `_`lcQcmbp
`a_hYcQcm7 6bcVbcSV^^_5 _R\Qbcm `Q]pcY5 QUaVb [_c_a_Z ]l `VaVUQݷ] Sc_al]

<>3_ Sbp[_] b\dhQV5 S bYbcV]Qf U9>EH Y OB55K\MD S UQ\m^VZiV]5 Vb\Y ^Vc pS^lf d[QXQ6
^YZ5 `_UaQXd]VSQVcbp5 hc_ b[QXQ^^_V SVa^_ [Q[ ]Y^Y]d] U\p ncYf USdf bYbcV]7



<7?7 3XQY]_UVZbcSYV b _`VaQgY_^^_Z bYbcV]_Z ?9B

`QaQ]Vca_]5 U_\W^Q Y]Vcm aQX]Va ^V ]V^VV hYb\Q5 `VaVUQSQV]_T_ caVcmY]
`QaQ]Vca_]7 ?hV^m SQW^_ `a_Q^Q\YXYa_SQcm X^QhV^YV5 S_XSaQjQV6
]_V SlX_S_] B514 1^Q`_]^Y]5 hc_ nc_ X^QhV^YV baQXd `_b\V SlX_SQ b_UVa6
WYcbp S aVTYbcaV NJa27 6b\Y hcV^YV `a_i\_ db`Vi^_5 SlX_S SVa^ݷc bca_T_
`_\_WYcV\m^_V hYb\_ ‑ [_\YhVbcS_ `a_hYcQ^^lf RQZc_S5 [_c_a_V5 VbcVbcSV^6
^_5 ^V ]_WVc `aVSliQcm ݷXQ[QXQ^^_Vݷ hVaVX caVcYZ `QaQ]Vca [_\YhVbcS_5 ^_
S`_\^V ]_WVc _[QXQcmbp ]V^miV 1^Q`aY]Va5 ]l `_caVR_SQ\Y `a_hYcQcm ;99
RQZc_S5 Q aVQ\m^_ Rl\_ `a_hYcQ^_ c_\m[_ :>27 ?hV^m SQWV^ b\dhQZ5 [_TUQ
B514 S_XSaQjQVc hYb\_ 9 ‑ nc_ bSYUVcV\mbcSdVc _ c_]5 hc_ S Yb`_\mXdV]_]
`_c_[V SS_UQ S_X^Y[\Q bYcdQgYp Vg^_]ݷ eQZ\Q7ݷ @aY hcV^YY YX eQZ\_S nc_
X^QhYc5 hc_ SVbm eQZ\ `a_hYcQ^ Y R_\miV S [ݷ^ UQ^^lf ^VcD ^Q`_]^Y]5 hc_
`aY SS_UV b [\QSYQcdal S ?B ^>9H ]_W^_ bl]YcYa_SQcm bYcdQgYo Vg^_]ݷ
eQZ\Q5ݷ ^QWQS [_]RY^QgYo [\QSYi LDB<6M7

@_]^YcV5 hc_ `a_TaQ]]Q5 S [_c_a_Z Yb`_\mXdVcbp SlX_S B514 Y
^V `a_YXS_UYcbp Q^Q\YX VT_ aVXd\mcQcQ5 XQSVU_]_ ^V`aQSY\m^Q7 3 bQ6
]_] UV\V5 ]l S nc_] b\dhQV ^V ]_WV] X^Qcm5 b[_\m[_ `VaSlf RQZc_S ^QiVZ
_R\QbcY `Q]pcY b_UVaWQc aVQ\m^_ `a_hYcQ^^lV UQ^^lV5 Q b[_\m[_ _bcQSiYf6
bp `a_U_\WQoc b_UVaWQcm `a_YXS_\m^lZ ݷdb_a[ݷ ‑ Q X^QhYc5 [Q[Qp6\YR_
_b]lb\V^^Qp aQR_cQ b ncY]Y UQ^^l]Y ^VS_X]_W^Q7

@aY hcV^YY5 [Q[ Y `aY Yb`_\mX_SQ^YY UadTYf bYbcV]^lf SlX_S_S5 ]_6
WVc `a_YX_ZcY _iYR[Q7 ;Q[ ]l SYUV\Y5 S ?B U9>EH nc_ _R^QadWYSQVcbp `_
ݷcaYgQcV\m^_]d_ݷ X^QhV^Yo aVTYbcaQ NJa `_b\V S_XSaQcQ YX SlX_SQ5 Y\Y5
Vb\Y T_S_aYcm c_h^VV5 `_ X^QhV^Yo5 [_c_a_V XQ[\ohV^_ ]VWUd 666669998 Y
666666668D S ?B OB55K\M Yb`_\mXdVcbp e\QT LO 1e\QT `VaV^_bQ2C Vb\Y SlX_S
XQSVaiY\bp db`Vi^_5 ^Q Slf_UV YX ^VT_ nc_c e\QT RdUVc bRa_iV^5 Vb\Y WV
`a_YX_i\Q _iYR[Q5 c_ e\QT RdUVc dbcQ^_S\V^7 Nc_ [QbQVcbp Y SlX_SQ B5145 Y
aQbb]_caV^^_T_ aQ^VV SlX_SQ GB9D5 1]l ^V _RaQRQclSQ\Y _iYR_h^lV bYcd6
QgYY5 hc_Rl ^V db\_W^pcm ^QiY `aY]Val5 ^_ nc_ ^V X^QhYc5 hc_ _iYR[Y ^V
]_Tdc `a_YX_ZcY25 Y SbVf _bcQ\m^lf bYbcV]^lf SlX_S_S7

>Q ]_]V^c XQ`db[Q `a_TaQ]]l U\p ^V5ݷ [Q[ `aQSY\_5 _c[alcl `_c_[Y
SS_UQ6SlS_UQ b ^_]VaQ]Y 9 1bcQ^UQac^lZ SS_U25 : 1bcQ^UQac^lZ SlS_U2 Y
; 1`_c_[ U\p SlUQhY b__RjV^YZ _R _iYR[Qf25 cQ[ hc_ ]l ]_WV] `aY]V^pcm
SlX_S B514 [ UVb[aY`c_ad 95 Q [ UVb[aY`c_aQ] : Y ; ‑ SlX_S GB9D57 HQbc_5
_U^Q[_5 XQUQhQ caVRdVc b_XUQ^Yp Y^lf `_c_[_S SS_UQ6SlS_UQ5 ^Q`aY]Va5 U\p
hcV^Yp Y XQ`YbY eQZ\_S ^Q UYb[V7 @aVWUV hV] ]l b]_WV] aQR_cQcm b eQZ6
\_]5 VT_ ^dW^_ _c[alcm5 S aVXd\mcQcV hVT_ d ^Qb `_pSYcbp Vjݷ _UY^ `_c_[
SS_UQ6SlS_UQ b_ bS_Y] ^_]Va_] 1UVb[aY`c_a_]27 5V\QVcbp nc_ b `_]_jmo bY6
bcV]^_T_ SlX_SQ ?@5>5 Y]VojVT_ ^_]Va >7 3lX_S `aY^Y]QVc caY `QaQ]VcaQ7
@VaSlZ `QaQ]Vca ‑ QUaVb bca_[Y cV[bcQ5 XQUQojVZ Y]p eQZ\QD Y]p U_\W^_
XQ[Q^hYSQcmbp ^d\VSl] RQZc_]5 [_c_alZ b\dWYc S [QhVbcSV _TaQ^YhYcV\p7
3c_a_Z `QaQ]Vca ‑ hYb\_5 XQUQojVV aVWY] Yb`_\mX_SQ^Yp eQZ\Q 1hcV^YV5
XQ`Ybm Y `a72D X^QhV^YV nc_T_ `QaQ]VcaQ e_a]YadVcbp [Q[ RYc_SQp bca_[Q5 S
[_c_a_Z [QWUlZ RYc _X^QhQVc _`aVUV\ݷ^^do _b_RV^^_bcm aVWY]Q5 ^Q`aY]Va5
U_bcd`^_bcm c_\m[_ ^Q XQ`Ybm5 aQXaViV^YV b_XUQcm ^_SlZ eQZ\5 Vb\Y VT_ ^Vc5



?:9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

CQR\YgQ <7=7 >V[_c_alV e\QTY U\p Sc_a_T_ `QaQ]VcaQ SlX_SQ ?@5>
^QXSQ^YV _`YbQ^YV X^QhV^YV U\p

U9>EH OB55K\M
Xh[MXWUb c_\m[_ hcV^YV 9998 9998
Xh`[XWUb c_\m[_ XQ`Ybm 99:8 99:8
Xh[M`[ hcV^YV Y XQ`Ybm 99;8 99;8
XhL[NJ] aQXaViYcm b_XUQ^YV eQZ\Q 9=98 ;998
XhNaLU `_caVR_SQcm b_XUQ^Yp eQZ\Q 9A98 A998
Xh][^WL Vb\Y eQZ\ bdjVbcSdVc5 d^Yhc_WYcm VT_ b_6

UVaWY]_V
;998 =998

XhJYYNWM Vb\Y eQZ\ bdjVbcSdVc5 U_`YblSQcm S [_6
^Vg

=998 99A8

Y c7 `7 ; b_WQ\V^Yo5 aQb`_\_WV^YV ncYf RYc_S aQX\Yh^_ U\p ?B U9>EH Y ?B
OB55K\MD ^V[_c_alV YX e\QT_S S]VbcV b Yf _`YbQ^Yp]Y Y hYb\V^^l]Y X^QhV6
^Yp]Y `aYSVUV^l S cQR\YgV <7=7 ?c]VcY]5 hc_ ^QYR_\VV hQbc_ SbcaVhQocbp
USQ SQaYQ^cQ U\p nc_T_ `QaQ]VcaQ7 @VaSlZ ‑ _c[alcYV eQZ\Q c_\m[_ U\p
hcV^Yp5 S _RVYf aQbb]QcaYSQV]lf bYbcV]Qf nc_c b\dhQZ XQUQݷcbp hYb\_] 97
3c_a_Z b\dhQZ ‑ _c[alcYV eQZ\Q ^Q XQ`Ybm5 `aY [_c_a_] eQZ\ b_XUQݷcbp5
Vb\Y VT_ ^V Rl\_5 Q Vb\Y _^ Rl\5 c_ VT_ bcQa_V b_UVaWY]_V cVapVcbp 1S `a_6
TaQ]]Qf ^Q BY nc_ XQUQݷcbp [_]RY^QgYVZ Xh`[XWUbLXhL[NJ]LXh][^WL27 5\p
U9>EH b__cSVcbcSdojVV hYb\_S_V X^QhV^YV ‑ ;=:85 U\p OB55K\M ‑ ?9:87 CaV6
cYZ `QaQ]Vca SlX_SQ ?@5> Yb`_\mXdVcbp c_\m[_ S b\dhQV b_XUQ^Yp eQZ\Q Y
XQUQݷc `aQSQ U_bcd`Q U\p ^VT_ 1b]7 27>:7;7:ݷ 3 R_\miY^bcSV b\dhQVS VT_ b\V6
UdVc XQUQcm aQS^l] S_bm]VaYh^_]d hYb\d 9???A5 [_c_a_V b__cSVcbcSdVc `aQ6
SQ] ^Q hcV^YV Y XQ`Ybm U\p SbVf `_\mX_SQcV\VZ bYbcV]lD aVWV `aY]V^pVcbp
X^QhV^YV 9?99A 1`aQSQ c_\m[_ U\p S\QUV\mgQ25 UadTYV X^QhV^Yp ^V `aY]V^p6
ocbp `aQ[cYhVb[Y ^Y[_TUQD `_hV]d nc_ cQ[5 ]l dX^QV] YX Sc_a_T_ c_]Q ^QiVZ
[^YTY 1b]7 27>7;7<ݷ

5\p SlX_SQ ?@5> _b_RV^^_ SQWV^ Q^Q\YX VT_ S_XSaQjQV]_T_ X^QhV^Yp Y
`a_SVa[Q5 ^V `a_YX_i\Q \Y _iYR[Q7 3lX_S ]_WVc XQSVaiYcmbp b _iYR[_Z S
bY\d ]Qbbl `aYhY^5 R_\miY^bcS_ YX [_c_alf `a_TaQ]]Ybc ^Y[Q[ ^V ]_WVc ^Y
`aVU_cSaQcYcm5 ^Y `aVUb[QXQcmC ^Q`aY]Va5 [c_6c_ ]_WVc ^V_WYUQ^^_ bcVaVcm
eQZ\5 [_c_alZ ]l b_RYaQ\Ybm _c[alcm ^Q hcV^YV5 Y\Y XQ`aVcYcm ^Q] U_bcd`
[ UYaV[c_aYY5 TUV ]l ^Q]VaVSQ\Ybm b_XUQcm ^_SlZ eQZ\7 9cQ[5 `_b\V Sl`_\6
^V^Yp SlX_SQ ?@5> ^Q] ^V_Rf_UY]_ `a_SVaYcm5 ^V b_UVaWYc \Y aVTYbca NJa
X^QhV^YV ]VWUd 666669998 Y 666666668 1S ?B U9>EH2 Y\Y ^V SXSVUݷ^ \Y e\QT
LO 1S ?B OB55K\M27 6b\Y SlX_S XQ[_^hY\bp db`Vi^_5 c_ aVTYbca NJa b_UVa6
WYc UVb[aY`c_a _c[alc_T_ eQZ\Q 1`_c_[Q SS_UQ Y\Y SlS_UQ27 9]V^^_
nc_c UVb[aY`c_a cV`Vam b\VUdVc Yb`_\mX_SQcm S [QhVbcSV `VaS_T_ `QaQ]VcaQ
S SlX_SQf B514 Y GB9D5 U\p aQR_cl b eQZ\_]7 ;Q[ `aQSY\_5 nc_ X^QhV^YV b\V6
UdVc baQXd WV `_b\V SlX_SQ b[_`Ya_SQcm S b`VgYQ\m^_ _cSVUݷ^^do U\p ^VT_
_R\Qbcm `Q]pcY7



<7?7 3XQY]_UVZbcSYV b _`VaQgY_^^_Z bYbcV]_Z ?::

;_TUQ SbV UVZbcSYp b eQZ\_] XQSVaiV^l5 VT_ b\VUdVc XQ[alcm7 Nc_ UV\Q6
Vcbp b `_]_jmo SlX_SQ 3<?C55 Y]VojVT_ ^_]Va ?7 3lX_S `aY^Y]QVc _UY^
`QaQ]Vca5 aQS^lZ UVb[aY`c_ad XQ[alSQV]_T_ eQZ\Q7 @_b\V nc_T_ `_c_[
SS_UQ6SlS_UQ b cQ[Y] UVb[aY`c_a_] `VaVbcQݷc bdjVbcS_SQcmD `_b\VUdojYV
SlX_Sl ?@5> ]_Tdc b^_SQ Yb`_\mX_SQcm c_c WV ^_]Va UVb[aY`c_aQ7

8QUQhQ S ?B ^>9H ]_WVc dX^Qcm bS_Z ^_]Va 1cQ[ ^QXlSQV]lZ YUV^cYeY6
[Qc_a `a_gVbbQ2 b `_]_jmo SlX_SQ 75D@945 Q cQ[WV ^_]Va bS_VT_ a_UYcV\m6ݷ
b[_T_ `a_gVbbQݷ 1c_T_5 [_c_alZ b_XUQ\ UQ^^lZ `a_gVbb2 b `_]_jmo SlX_SQ
75D@@947 3lX_S 75D@94 S _RVYf aQbb]QcaYSQV]lf bYbcV]Qf Y]VVc ^_]Va ;95
c_TUQ [Q[ SlX_S 75D@@94 Y]VVc ^_]Va ?= S ?B U9>EH Y ^_]Va <B S ?B OB55K\M7
?RQ SlX_SQ ^V `aY^Y]Qoc `QaQ]Vca_SD XQ`aQiYSQV]lZ ^_]Va S_XSaQjQVcbp
S [QhVbcSV aVXd\mcQcQ aQR_cl SlX_SQ hVaVX aVTYbca NJa7 ?c]VcY]5 hc_ ncY USQ
SlX_SQ SbVTUQ XQSVaiQocbp db`Vi^_5 _iYR[Q] cdc `a_bc_ ^V_c[dUQ SXpcmbp7

BYbcV]^lZ SlX_S ;9<< 1^_]Va <@2 `_XS_\pVc _c`aQSYcm bYT^Q\ `a_gVbbd
b XQUQ^^l] ^_]Va_]7 3lX_S `aY^Y]QVc USQ `QaQ]VcaQ5 `VaSlZ XQUQݷc ^_]Va
`a_gVbbQ<?5 Sc_a_Z XQUQݷc ^_]Va bYT^Q\QD S hQbc^_bcY5 bYT^Q\ ❷:> 1\RP]N[V2
`aVU`YblSQVc `a_gVbbd XQSVaiYcmbp 1^_ `a_gVbb ]_WVc nc_c bYT^Q\ `VaVfSQ6
cYcm Y XQSVaiYcmbp ^V baQXd5 \YR_ S__RjV ^V XQSVaiQcmbp25 Q bYT^Q\ ❷B
1\RPTRUU2 d^Yhc_WQVc `a_gVbb5 `aYhݷ] nc_c bYT^Q\ ^V\mXp ^Y `VaVfSQcYcm5
^Y YT^_aYa_SQcm7

PUaQ _`VaQgY_^^lf bYbcV] bV]VZbcSQ ^>9H `_UUVaWYSQoc b_c^Y aQX^_6
_RaQX^lf bYbcV]^lf SlX_S_SD XQY^cVaVb_SQ^^lV hYcQcV\Y ]_Tdc ^QZcY Y^6
e_a]QgYo _R ncYf SlX_SQf S bVcY 9^cVa^Vc Y\Y S b`VgYQ\m^_Z \YcVaQcdaV7
?c]VcY]5 hc_ U\p _X^Q[_]\V^Yp b Y^e_a]QgYVZ _ bYbcV]^lf SlX_SQf WV\Q6
cV\m^_ X^Qcm pXl[ `a_TaQ]]Ya_SQ^Yp BY5 UQ Y aQR_cQ ^Q da_S^V bYbcV]^lf
SlX_S_S b `_]_jmo pXl[Q BY bca_Ycbp T_aQXU_ `a_jV7 2_\VV c_T_5 ^V[_c_alV
bYbcV]^lV SlX_Sl S _cUV\m^lf bYbcV]Qf ]_Tdc ^V `_UUVaWYSQcmbp pUa_]5 Q
S]Vbc_ nc_T_ n]d\Ya_SQcmbp RYR\Y_cVh^l]Y ed^[gYp]Y BY5 hc_ UV\QVc Yf Yb6
`_\mX_SQ^YV S `a_TaQ]]Qf ^Q pXl[V QbbV]R\VaQ `aQ[cYhVb[Y ^VS_X]_W^l]7
3 nc_Z bSpXY d]Vbc^_ RdUVc ^Q`_]^Ycm5 hc_ pXl[ QbbV]R\VaQ ]l aQbb]QcaY6
SQV] b dhVR^_Z5 Q ^V `aQ[cYhVb[_Z gV\mo7 @a_TaQ]]l5 `aVU^QX^QhV^^lV U\p
`aQ[cYhVb[_T_ `aY]V^V^Yp5 \dhiV `YbQcm ^Q BY Y\Y ^Q UadTYf `_Uf_UpjYf
pXl[Qf7

<7?7A7 5_bcd` [ `QaQ]VcaQ] [_]Q^U^_Z bca_[Y

AQR_cQp S bYbcV]Qf bV]VZbcSQ ^>9H5 ]l `_bc_p^^_ `_\mXdV]bp `QaQ]VcaQ6
]Y [_]Q^U^_Z bca_[YD ]l `_Ua_R^_ _RbdWUQ\Y ncd bdj^_bcm Vjݷ S_ SS_U^_Z
hQbcY 1b]7 25?7;7:ݷ Q ^Q @Qb[Q\V UQWV `YbQ\Y `a_TaQ]]l5 `aY^Y]QojYV Y^6
e_a]QgYo hVaVX bS_o [_]Q^U^do bca_[d 1b]7 2D;:7?7;ݷ Vb\Y cVa]Y^ QaQ]Vc6`ݷ
al [_]Q^U^_Z bca_[Yݷ Sbݷ Vjݷ SlXlSQVc d SQb f_cp Rl ]Q\VZido ^VdSVaV^6
^_bcm5 bc_Yc SVa^dcmbp [ `aVUlUdjVZ hQbcY [^YTY Y Vjݷ `_`aQ[cY[_SQcmbp7

<?>Q bQ]_] UV\V ]_W^_ _c`aQSYcm bYT^Q\ baQXd Tad``V `a_gVbb_S Y\Y UQWV SbV] `a_gVb6
bQ] S bYbcV]VD `_Ua_R^_V _`YbQ^YV SbVT_ nc_T_ ‑ Y SlX_SQ ;9<<5 Y bQ]Yf Tad`` `a_gVbb_S ‑
]l _c\_WY] U_ b\VUdojVT_ c_]Q7
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@aY XQ`db[V `a_TaQ]]l _`VaQgY_^^Qp bYbcV]Q _cS_UYc S QUaVb^_] `a_6
bcaQ^bcSV ^_S_Yb`Vhݷ^^_Z XQUQhY 1Vb\Y c_h^VV ‑ S bVT]V^cV bcV[Q2 b`VgY6
Q\m^do _R\Qbcm `Q]pcY5 S [_c_a_Z aQb`_\QTQVc b\_SQ5 b_bcQS\pojYV [_]Q^U6
^do bca_[d7 9^e_a]QgYp _R QUaVbQf ncYf b\_S S]VbcV b Yf _RjY] [_\YhV6
bcS_] U\p dU_RbcSQ `_]VjQVcbp S bcV[ XQ`db[QV]_Z XQUQhY 1S_ Sbp[_] b\dhQV5
U9>EH Y OB55K\M `_bcd`Qoc Y]V^^_ cQ[5 f_cp cV_aVcYhVb[Y S_X]_W^l Uad6
TYV b_T\QiV^Yp _ `VaVUQhV `QaQ]Vca_S25 `_b\V hVT_ d`aQS\V^YV `VaVUQݷcbp
^QiVZ `a_TaQ]]V7 3 c_c ]_]V^c5 [_TUQ `a_TaQ]]Q ^QhY^QVc Sl`_\^pcmbp b
]Vc[Y hCD1BD5 ^Q SVaiY^V bcV[Q 1c_ Vbcm `_ QUaVbd d5C@f2 aQb`_\QTQVcbp hV6
claݷfRQZc^_V gV\_V hYb\_5 aQS^_V [_\YhVbcSd n\V]V^c_S [_]Q^U^_Z bca_[Y
1S[\ohQp Y]p `a_TaQ]]l25 S b\VUdojVZ `_XYgYY bcV[Q 1`_ QUaVbd d5C@4=f2
^Qf_UYcbp QUaVb _R\QbcY `Q]pcY5 b_UVaWQjVZ Y]p5 `_ [_c_a_]d `a_TaQ]]d
SlXSQ\Y5 UQ\VV 1`_ QUaVbd d5C@4Af2 ‑ QUaVb `VaS_T_ `QaQ]VcaQ5 `_c_] Sc_a_6
T_ `QaQ]VcaQ Y c7 U7 ;QWUlZ n\V]V^c [_]Q^U^_Z bca_[Y faQ^Ycbp S `Q]pcY
S SYUV bca_[Y 1]QbbYSQ bY]S_\_S25 _TaQ^YhV^^_Z b`aQSQ ^d\VSl] RQZc_]7

5\p `aY]VaQ aQbb]_caY] `a_TaQ]]d5 `VhQcQojdo `QaQ]Vcal bS_VZ [_6
]Q^U^_Z bca_[Y 1S[\ohQp ^d\VS_Z27 @_\mX_SQcmbp baVUbcSQ]Y CDE4h9?79>3
]l dWV ^V bcQ^V]5 `_b[_\m[d X^QV]5 [Q[ RVX ^Yf _R_ZcYbm7 >QiQ `a_TaQ]]Q
RdUVc `aYT_U^Q U\p aQR_cl [Q[ b ?B U9>EH5 cQ[ Y b ?B OB55K\M7 @_b[_\m[d
bYbcV]^lV SlX_Sl S ncYf bYbcV]Qf Sl`_\^pocbp `_6aQX^_]d5 ]l S_b`_\mXd6
V]bp UYaV[cYSQ]Y db\_S^_Z [_]`Y\pgYY U\p SlR_aQ c_T_ Y\Y Y^_T_ cV[bcQ7
NcY UYaV[cYSl RdUdc `aVU`_\QTQcm5 hc_ `aY [_]`Y\pgYY `_U ?B U9>EH ]l
_`aVUV\pV] 1S [_]Q^U^_Z bca_[V WJ\V2 ]Q[a_bY]S_\ X\hURW^a5 Q `aY aQR_6
cV `_U OB55K\M ‑ bY]S_\ X\hO[NNK\M7 @aY aQR_cV `_U ?B U9>EH ^Qi `aY]Va
1^QX_Sݷ] VT_ 3=4<71C=2 ^dW^_ RdUVc [_]`Y\Ya_SQcm b `_]_jmo [_]Q^Ul

>1C= 66 5<6 64X\hURW^a 3=4<71C=

Q `aY aQR_cV `_U ?B OB55K\M ‑ [_]Q^U_Z

>1C= 66 5<6 64X\hO[NNK\M 3=4<71C=

5\p Yb`_\mX_SQ^Yp SlX_SQ GB9D5 ^Q] `_^QU_RYcbp X^Qcm U\Y^d [QWU_Z `V6
hQcQV]_Z bca_[Y5 `_nc_]d U\p dU_RbcSQ ]l _`YiV] `_U`a_TaQ]]d CDB<5>5
`_\dhQojdo S [QhVbcSV `QaQ]VcaQ hVaVX bcV[ QUaVb bca_[Y Y S_XSaQjQo6
jdo hVaVX aVTYbca NJa U\Y^d nc_Z bca_[Y 1`aVU`_\QTQVcbp5 hc_ [_^Vg bca_[Y
_R_X^QhV^ ^d\VSl] RQZc_]27 @_U`a_TaQ]]Q RdUVc b__cSVcbcS_SQcm [_^SV^6
gYY LMNLUC U\p bS_Yf S^dcaV^^Yf ^dWU _^Q S_b`_\mXdVcbp aVTYbcaQ]Y NJa
Y NLa5 [_c_alV S b__cSVcbcSYY b LMNLU Y]VVc `aQS_ Yb`_acYcm5 aVTYbca NKY
_^Q Yb`_\mXdVc S [QhVbcSV aV`Va^_Z c_h[Y bcV[_S_T_ eaVZ]Q5 [Q[ nc_ _Rlh6
^_ UV\QVcbp5 Y S_bbcQ^_SYc VT_ `aY Slf_UV5 Q _bcQ\m^lV aVTYbcal ca_TQcm ^V
RdUVc7

9b`_\mXdp CDB<5>5 ]l ^Q`YiV] `_U`a_TaQ]]d @B9>DhCDB5 [_c_aQp RdUVc
`_\dhQcm `VaSl] Y VUY^bcSV^^l] `QaQ]Vca_] QUaVb bca_[Y5 _`aVUV\pcm Vݷ



<7?7 3XQY]_UVZbcSYV b _`VaQgY_^^_Z bYbcV]_Z ?:<

U\Y^d5 SlXSQS U\p nc_T_ CDB<5>5 Y SlUQSQcm `_\dhV^^do bca_[d S `_c_[ bcQ^6
UQac^_T_ SlS_UQ b `_]_jmo bYbcV]^_T_ SlX_SQ GB9D57 3 nc_Z `_U`a_TaQ]]V
^Q] USQWUl `_caVRdVcbp QUaVb bca_[Y ‑ S `VaSlZ aQX ]l VT_ RdUV] `VaV6
UQSQcm `_U`a_TaQ]]V CDB<5>5 S_ Sc_a_Z aQX ‑ bYbcV]^_]d SlX_Sd7 9X bcV[Q
VT_ U\p nc_T_ S \oR_] b\dhQV `aYUݷcbp b[_`Ya_SQcm S aVTYbca5 cQ[ hc_ ]l
_bcQSY] VT_ S aVTYbcaV Y Sc_a_Z aQX [ bcV[d _RaQjQcmbp ^V bcQ^V]D ^_ `_6
b[_\m[d ]l Yb`_\mXdV] LMNLU5 ^Q] b\VUdVc `aVU`_\QTQcm5 hc_ SlXlSQV]Qp
`_U`a_TaQ]]Q Yb`_acYc NJa5 NLa Y NMa7 >Q bQ]_] UV\V ]l X^QV]5 hc_ CDB<5>
^V `_acYc NMa5 ^_ Yb`_\mX_SQcm nc_ X^Q^YV ^V bcQ^V]5 S `a_cYS^_] b\dhQV
S_X^Y[QVc aYb[5 hc_ [_TUQ6^YRdUm S RdUdjV] ]l YX]V^Y] [_U CDB<5>5 Sa_UV
Rl _bcQSiYbm S aQ][Qf LMNLU5 ^_ `aY nc_] @B9>DhCDB aQR_cQcm `VaVbcQ6
^VcD `_nc_]d `aY SlX_SV `_U`a_TaQ]] ^V b\VUdVc `_\mX_SQcmbp X^Q^YV] _R
Yf S^dcaV^^V] dbca_ZbcSV5 S]Vbc_ nc_T_ ^dW^_ Yb`_\mX_SQcm _RjYV `aQSY\Q7
B dhݷc_] nc_T_ ]l Yb`_\mXdV] U\p faQ^V^Yp QUaVbQ bca_[Y aVTYbca NKa5 [_c_6
alZ `aYUݷcbp S ^QhQ\V `_U`a_TaQ]]l b_faQ^Ycm5 Q S [_^gV ‑ S_bbcQ^_SYcmD
[bcQcY5 Vb\Y Sl`_\^pcm bYbcV]^lZ SlX_S `_ `aQSY\Q] U9>EH5 NKa Sbݷ aQS^_
`aYUݷcbp Yb`_acYcm 1U\p OB55K\M nc_ ^V cQ[27

;a_]V `QaQ]Vca_S [_]Q^U^_Z bca_[Y ^Q] `aYUݷcbp ^Q`VhQcQcm Vjݷ Y bY]6
S_\l `VaVS_UQ bca_[Y7 8UVbm ]l `_ZUݷ] ^V b_SbV] _`cY]Q\m^l] `dcݷ] b
c_h[Y XaV^Yp `a_YXS_UYcV\m^_bcY5 ^_ XQc_ bn[_^_]Y] UVbpc_[ bca_[ [_UQC
_`YiV] S `Q]pcY bca_[d5 b_bc_pjdo YX bY]S_\Q `VaVS_UQ bca_[Y 1c_ Vbcm
_R\Qbcm `Q]pcY YX USdf RQZc_S5 `VaSlZ ‑ bY]S_\ `VaVS_UQ bca_[Y5 Y]Vo6
jYZ [_U :95 Sc_a_Z ‑ _TaQ^YhYcV\m^lZ ^_\m2 Y RdUV] ncd bca_[d `VhQcQcm b
`_]_jmo dWV Y]VojVZbp d ^Qb `_U`a_TaQ]]l @B9>DhCDB7

;_^Vh^_5 b`VgYQ\m^Qp `_U`a_TaQ]]Q5 SlXlSQojQp GB9D5 U\p _U^_T_ XQaQ^VV YX6
SVbc^_T_ RQZcQ5 aQR_cQ\Q Rl RlbcaVV5 SVUm VZ ^V ^QU_ Rl\_ Rl `_UbhYclSQcm U\Y^d
bca_[Y7 6b\Y WV T_S_aYcm _R _RjVZ `a_YXS_UYcV\m^_bcY5 c_ ^Q] S__RjV ^V bc_Y\_ Rl
aQUY [QWU_Z bca_[Y USQWUl _RaQjQcmbp [ pUad ?B5 UQ Y _U^_T_ cQ[_T_ _RaQjV^Yp5 S
`aY^gY`V5 b\Yi[_] ]^_T_D `aQSY\m^VV Rl\_ Rl be_a]Ya_SQcm S `Q]pcY _UY^ R_\mi_Z
]QbbYS5 b[_`Ya_SQS S ^VT_ b_UVaWY]_V SbVf `QaQ]Vca_S [_]Q^U^_Z bca_[Y Y aQbbcQSYS
TUV ^QU_ bY]S_\l `VaVS_UQ5 Y ^Q`VhQcQcm Sbݷ nc_ XQ _UY^ bYbcV]^lZ SlX_S7 BYbcV]^lV
SlX_Sl ‑ dU_S_\mbcSYV U_a_T_V5 SVUm _^Y caVRdoc `VaV[\ohV^Yp [_^cV[bcQ Y S\V[dc
gV\lZ apU b\_W^lf UVZbcSYZ5 Sl`_\^pV]lf S pUaV7 @a_R\V]Q S c_]5 hc_ cV[bc `a_6
TaQ]]l `aY cQ[_Z _`cY]YXQgYY SlaQbcVc aQX S `pcm Y U_S_\m^_ bVamݷX^_ `a_YTaQVc S
^QT\pU^_bcY7

Bca_[d5 b_bc_pjdo YX _U^_T_ `VaVS_UQ bca_[Y5 ]l ^QX_Sݷ] ><CDB Y _cSV6
Uݷ] `ap]_ S bV[gYY 7D5HD ‑ S bQ]_] Vݷ ^QhQ\V7 =l ]_WV] cQ[ `_bcd`Ycm5
`_b[_\m[d ncd _R\Qbcm `Q]pcY ^QiQ `a_TaQ]]Q ^V ]V^pVcD Vb\Y Rl nc_ Rl\_
^V cQ[5 `aYi\_bm Rl aQb`_\QTQcm Vݷ S bV[gYY 741D17

4\QS^Qp `a_TaQ]]Q5 ^QhY^QojQpbp b ]Vc[Y hCD1BD5 aQb`_\_WYc [_\YhV6
bcS_ `QaQ]Vca_S [_]Q^U^_Z bca_[Y S aVTYbcaV NKa5 Q S aVTYbca N\R `_]VbcYc
d[QXQcV\m ^Q c_ ]Vbc_ S bcV[V5 TUV ^Qf_UYcbp QUaVb _hVaVU^_T_ `VhQcQV]_T_
`QaQ]VcaQ [_]Q^U^_Z bca_[Y7 5\p bhݷchY[Q \_TYh^VV Rl\_ Rl Yb`_\mX_SQcm
NLa5 ^_ VT_ ]_Tdc Yb`_acYcm ‑ Y Yb`_acpc ‑ SlXlSQV]lV `_U`a_TaQ]]l5 c_6
TUQ [Q[ NKa b_T\Qb^_ LMNLU SbV _RpXQ^l S_bbcQ^QS\YSQcm7 >Q [QWU_Z YcV6
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aQgYY gY[\Q N\R RdUVc dSV\YhYSQcmbp ^Q =5 hc_Rl d[QXlSQcm ^Q b\VUdojdo
`_XYgYo S bcV[V5 Q NKa RdUVc d]V^miQcmbp5 hc_Rl `_[QXQcm5 hc_ `VhQcQcm
_bcQ\_bm ^Q _U^d bca_[d ]V^miV7 @_\^_bcmo cV[bc `_\dhYcbp cQ[Y]C
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<7?7B7 @aY]VaC [_`Ya_SQ^YV eQZ\Q

AQbb]_caY] Vjݷ _UY^ `aY]Va `a_TaQ]]l5 Q[cYS^_ SXQY]_UVZbcSdojVZ
b _`VaQgY_^^_Z bYbcV]_Z7 NcQ `a_TaQ]]Q RdUVc `_\dhQcm hVaVX `QaQ]Vcal
[_]Q^U^_Z bca_[Y Y]V^Q USdf eQZ\_S ‑ _aYTY^Q\Q Y [_`YY Y b_XUQSQcm [_6
`Yo `_U XQUQ^^l] Y]V^V] b XQUQ^^_T_ _aYTY^Q\Q7 >QiQ `a_TaQ]]Q RdUVc
aQR_cQcm U_bcQc_h^_ `a_bc_C `a_SVaYS5 hc_ VZ UVZbcSYcV\m^_ `VaVUQ^_ USQ
`QaQ]VcaQ5 _^Q `_`lcQVcbp _c[alcm `VaSlZ eQZ\ ^Q hcV^YV5 Sc_a_Z eQZ\ ‑
^Q XQ`Ybm5 Y Vb\Y VZ nc_ dUQ\_bm5 c_ gY[\YhVb[Y hYcQcm YX `VaS_T_ eQZ\Q
UQ^^lV `_agYp]Y `_ =9B? RQZc5 `_[Q ^V S_X^Y[^Vc bYcdQgYp Vg^_]ݷ eQZ\Q7ݷ
BaQXd `_b\V hcV^Yp [QWU_Z `_agYY `a_TaQ]]Q RdUVc XQ`YblSQcm `a_hYcQ^6
^_V S_ Sc_a_Z eQZ\7 >Qbc_pjQp [_]Q^UQ 3@5 `aVU^QX^QhV^^Qp U\p [_`Ya_6
SQ^Yp eQZ\_S5 dbca_V^Q T_aQXU_ b\_W^VV5 ^_ U\p dhVR^_T_ `aY]VaQ \Yi^pp
b\_W^_bcm ^V ^dW^Q7

Pb^_5 hc_ ^QiVZ `a_TaQ]]V `aVUbc_Yc Q[cYS^_ `_\mX_SQcmbp bYbcV]^l6
]Y SlX_SQ]Y7 5V\_ _b\_W^pVcbp cV]5 hc_ ^Q] f_cV\_bm Rl5 [_^Vh^_5 ^Q`Y6
bQcm `a_TaQ]]d5 [_c_aQp RdUVc db`Vi^_ [_]`Y\Ya_SQcmbp Y aQR_cQcm [Q[ `_U
?B U9>EH5 cQ[ Y `_U ?B OB55K\M7 ;Q[ ]l SYUV\Y ^Q `aY]VaV `a_TaQ]]l
YX `aVUlUdjVT_ `QaQTaQeQ5 nc_ caVRdVc U_S_\m^_ Ta_]_XU[_T_ _RaQ]\V^Yp
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[QWU_T_ bYbcV]^_T_ SlX_SQ UYaV[cYSQ]Y db\_S^_Z [_]`Y\pgYY7 @aVUlUd6
jYZ `aY]Va5 b_UVaWQjYZ SbVT_ USQ bYbcV]^lf SlX_SQ5 ]_W^_ Rl\_ ^Q`Y6
bQcm5 ^V _b_RV^^_ XQUd]lSQpbm ^QU nc_Z `a_R\V]_Z5 hc_ ]l Y bUV\Q\YD Y^_V
UV\_ ‑ `a_TaQ]]Q5 S [_c_a_Z `aVU`_\QTQVcbp R_\miV UVbpc[Q _RaQjV^YZ [
_`VaQgY_^^_Z bYbcV]V7 Hc_Rl ^V XQTa_]_WUQcm Ybf_U^lZ [_U _U^__RaQX^l6
]Y5 ^_ `aY nc_] _Rkݷ]^l]Y 1Y5 X^QhYc5 _cS\V[QojY]Y S^Y]Q^YV2 [_^bcad[gY6
p]Y5 ]l ^Q`YiV] _UY^ ]^_T_bca_h^lZ ]Q[a_b5 [_c_alZ Y RdUVc `a_YXS_UYcm
bYbcV]^lZ SlX_S 1c_h^VV5 TV^VaYa_SQcm QbbV]R\Va^lZ [_U U\p Sl`_\^V^Yp
bYbcV]^_T_ SlX_SQ27 3 cV[bcV nc_T_ ]Q[a_bQ Y RdUdc XQ[\ohV^l SbV aQX\Y6
hYp S _aTQ^YXQgYY bYbcV]^lf SlX_S_S U\p U9>EH Y OB55K\M7 =Q[a_b RdUVc
`aY^Y]Qcm ^Q Sf_U `a_YXS_\m^_V [_\YhVbcS_ `QaQ]Vca_S5 ^V ]V^miVV _U^_6
T_D `VaSlZ `QaQ]Vca RdUVc XQUQSQcm ^_]Va bYbcV]^_T_ SlX_SQ5 _bcQ\m^lV ‑
X^QhV^Yp `QaQ]Vca_S bYbcV]^_T_ SlX_SQ7 ?c]VcY]5 hc_ `_U ?B U9>EH ^Qi
]Q[a_b _c[QWVcbp aQR_cQcm b R_\VV hV] iVbcmo `QaQ]VcaQ]Y5 `_b[_\m[d _^Y
dWV ^V d]Vbcpcbp S aVTYbcalD U\p OB55K\M cQ[_T_ _TaQ^YhV^Yp ]l SS_UYcm
^V RdUV]7

>Qi ]Q[a_b ]l bUV\QV] b__cSVcbcSdojY] [_^SV^gYY LMNLUC `aY VT_
Yb`_\mX_SQ^YY ^dW^_ RdUVc `aVU`_\QTQcm5 hc_ aVTYbcal NJa5 NLa Y NMa RdUdc
Yb`_ahV^l5 Q SbV _bcQ\m^lV b_faQ^pc bS_ݷ X^QhV^YV7 5\p OB55K\M b_R\oUV6
^YV LMNLU d ^Qb `_\dhYcbp bQ]_ b_R_Z5 `_b[_\m[d Vݷ bYbcV]^lV SlX_Sl
XQUVZbcSdoc c_\m[_ aVTYbca NJa5 c_TUQ [Q[ U\p U9>EH ^Q] `aYUݷcbp `aY^pcm
^V[_c_alV ]Val7 6b\Y _RjVV hYb\_ `QaQ]Vca_S ]Q[a_bQ R_\miV _U^_T_ 1c_
Vbcm bYbcV]^_]d SlX_Sd `VaVUQݷcbp ]Y^Y]d] _UY^ `QaQ]Vca25 ^Q] ^dW^_ Rd6
UVc b_faQ^Ycm S bcV[V5 Q S [_^gV ]Q[a_bQ S_bbcQ^_SYcm aVTYbca NKa5 Vb\Y WV
_RjVV [_\YhVbcS_ `QaQ]Vca_S _[QWVcbp `aVSliQojY] hVclaV5 c_ U_`_\^Y6
cV\m^_ ]l cQ[WV b_faQ^Y] Y S_bbcQ^_SY] N\R5 NMR Y NKY7

?cUV\m^_T_ aQbb]_caV^Yp XQb\dWYSQVc S_`a_b b_ X^QhV^Yp]Y5 [_c_alV
S_XSaQjQVc bYbcV]^lZ SlX_S7 ;Q[ ]l dWV X^QV]5 S ?B U9>EH U\p nc_T_ XQ6
UVZbcS_SQ^ c_\m[_ aVTYbca NJa5 baVUY S_X]_W^lf X^QhV^YZ [_c_a_T_ SlUV\V^
b`VgYQ\m^lZ UYQ`QX_^ U\p [_U_S _iYR_[5 c_TUQ [Q[ S ?B OB55K\M XQUVZ6
bcSdVcbp Vjݷ Y e\QT LO5 Y Vb\Y _^ SXSVU5^ݷ c_5 b\VU_SQcV\m^_5 `a_YX_i\Q
_iYR[Q Y NJa b_UVaWYc Vݷ [_U7 ?RQ SQaYQ^cQ `aVU`_\QTQoc ^V[YV cadU^_bcY
`aY _RaQR_c[VC `_U OB55K\M e\QT LO ^V]VU\V^^_ `_acYcbp5 cQ[ hc_ VT_ ^dW6
^_ `a_SVaYcm baQXd `_b\V S_XSaQcQ YX SlX_SQ 1S ^QiV] b\dhQV nc_ _X^QhQVc5
hc_ `a_SVapcm VT_ `aYUݷcbp S cV\V ]Q[a_bQ25 Q U\p U9>EH `aYf_UYcbp `YbQcm
^Vb[_\m[_ Ta_]_XU[do `a_SVa[d ^Q `_`QUQ^YV hYb\Q S XQUQ^^lZ UYQ`QX_^7

3_b`_\mX_SQSiYbm cV]5 hc_ aVTYbca NLa Sbݷ aQS^_ 1b_T\Qb^_ [_^SV^gYY
LMNLU2 ]_WVc Rlcm Yb`_ahV^5 ]l `aY]V] _`aVUV\ݷ^^_V b_T\QiV^YV5 [_c_6
a_]d ^Qi ]Q[a_b RdUVc b\VU_SQcm S _RVYf bYbcV]Qf7 6b\Y bYbcV]^lZ SlX_S
XQSVaiYcbp db`Vi^_5 VT_ aVXd\mcQc RdUVc ^Qf_UYcmbp S aVTYbcaV NJa5 Q NLa
`aY nc_] RdUVc aQSV^ ^d\oD Vb\Y WV `a_YX_ZUݷc _iYR[Q5 c_ aVTYbca NLa Rd6
UVc b_UVaWQcm Vݷ [_U 1[ bhQbcmo5 [_Ul _iYR_[ S _RVYf bYbcV]Qf ^Y[_TUQ
^d\o ^V aQS^l25 Q S aVTYbca NJa c_TUQ RdUVc XQ^VbV^_ hYb\_ 6:7 Nc_ ^Vb[_\m6
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[_ d`a_bcYc `a_SVa[d db`Vi^_bcY bYbcV]^_T_ SlX_SQ S cV[bcV `a_TaQ]]l
1`_b\V SlX_SQ ^QiVT_ ]Q[a_bQ27

@aY `VaVUQhV `QaQ]Vca_S S ]Q[a_b Y aQb[\QUlSQ^YY Yf `_ b__cSVcbcSd6
ojY] aVTYbcaQ] 1S SQaYQ^cV U\p U9>EH2 ]l `aY]V^Y] `aY5[ݷ [_c_alZ dWV
SbcaVhQ\Y 1b]7 [_]]V^cQaYZ ^Q bca7 >AB2 ‑ XQ^VbV^YV SbVf `QaQ]Vca_S S bcV[
b `_b\VUdojY] Yf YXS\VhV^YV] S ^dW^lV aVTYbcal7 3 SQaYQ^cV U\p OB55K\M
^Y[Q[_T_ aQb[\QUlSQ^Yp `_ aVTYbcaQ] ^Q] ^V caVRdVcbp5 XQc_ caVRdVcbp XQ^V6
bcY `QaQ]Vcal S bcV[ dWV U\p Yb`_\mX_SQ^Yp Yf bQ]Y] bYbcV]^l] SlX_S_]7
3 _R_Yf b\dhQpf cV\_ ]Q[a_bQ ]_W^_ ^QhQcm b XQ^VbV^Yp S bcV[ SbVf VT_
`QaQ]Vca_S 1S _RaQc^_] `_apU[V5 hc_Rl ^V `aYi\_bm Yf [Q[6\YR_ `VaVd`_ap6
U_hYSQcm S SQaYQ^cV U\p OB55K\M27 5\p nc_T_ ]l S_b`_\mXdV]bp UYaV[cYS_Z
5B?D1D5 c_h^_ cQ[ WV5 [Q[ `aY ^Q`YbQ^YY ]Q[a_bQ @31<< 1b]7 bca7 >B927

@_b\V nc_T_ S SQaYQ^cV U\p OB55K\M U_bcQc_h^_ XQ^VbcY ^_]Va SlX_SQ
S NJa5 Y ]_W^_ _cUQSQcm d`aQS\V^YV pUadD S SQaYQ^cV U\p U9>EH Sbݷ ^V cQ[
`a_bc_5 ^dW^_ Vjݷ YXS\Vhm YX bcV[Q `QaQ]Vcal Y aQb`_\_WYcm Yf S aVTY6
bcaQf5 `aYhݷ] U\p aQX\Yh^_T_ [_\YhVbcSQ `QaQ]Vca_S RdUdc XQUVZbcS_SQcmbp
aQX\Yh^lV ^QR_al aVTYbca_SD hc_Rl [_aaV[c^_ _RaQR_cQcm Sbݷ nc_5 ^Q] `aY6
Uݷcbp ^Q`YbQcm gV\lZ apU S\_WV^^lf UadT S UadTQ UYaV[cYS db\_S^_Z [_]6
`Y\pgYY5 baQRQclSQojYf S XQSYbY]_bcY _c [_\YhVbcSQ `VaVUQ^^lf ]Q[a_bd
`QaQ]Vca_S7

@_b\V S_XSaQcQ YX bYbcV]^_T_ SlX_SQ ^QiY UVZbcSYp cQ[WV aQX\YhQocbp
S XQSYbY]_bcY _c Yb`_\mXdV]_Z _`VaQgY_^^_Z bYbcV]l7 3 gV\_] ]VWUd USd6
]p aVQ\YXQgYp]Y ]Q[a_bQ _[QXlSQVcbp R_\miV aQX\YhYZ5 hV] _RjVT_5 cQ[
hc_ ]l Yf `_\^_bcmo aQXUV\Y] UYaV[cYSQ]Y db\_S^_Z [_]`Y\pgYY5 cQ[ `_6
\dhYcbp `_^pc^VV7 BQ] ]Q[a_b ]l ^QX_Sݷ] ;5B>5< 1Q^T\7 pUa_27 3_X]_W^_5
\_TYh^VV Rl\_ Rl ^QXSQcm VT_ [Q[6c_ Y^QhV5 ^_5 ^Q`aY]Va5 bQ]_V VbcVbcSV^^_V
U\p nc_T_ b\_S_ ‑ CIC31<< ‑ _R_X^QhQVc ]^V]_^Y[d ]QiY^^_Z [_]Q^Ul5 f_cp
Y `aYbdcbcSdojVZ ^V ^Q SbVf `a_gVbb_aQf5 b_S]VbcY]lf b 9<A?5 ^_ YXSVbc^_Z
QbbV]R\Vad WJ\V5 cQ[ hc_ Yb`_\mX_SQcm nc_ b\_S_ ^Q] ^V b\VUdVc7

@_b[_\m[d ^Qb _WYUQVc U_bcQc_h^_ XQ`dcQ^^Qp bcad[cdaQ ]Q[a_UYaV[6
cYS5 ]l S_b`_\mXdV]bp U\p ^Yf bcad[cda^l]Y _cbcd`Q]Y5 Q ]^V]_^Y[Y ]Q6
iY^^lf [_]Q^U aQb`_\_WY] S USdf cQRd\pgYpf _c \VS_T_ [aQp n[aQ^Q5 hc_Rl
_^Y ^V b]ViYSQ\Ybm b UYaV[cYSQ]Y7 ?[_^hQcV\m^_ ^Qi ]Q[a_b RdUVc SlT\p6
UVcm cQ[C

5=13B? ;5B>5< :63
596456 X\hO[NNK\M

5B5@ 59
5B?D1D5 6:

@EC8 4G?B4 5:
55>4B5@

=?F 51H5 d5C@f
9>D A98
:>3 55?;
=?F 53H5 51H
=?F 51H5 6:



?:A 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

:=@ C8?BD 55A
55?;C H?B 53H5 53H
55AC 144 5C@5 59 3 =

55<96456 X\hURW^a
596 59 G :

@EC8 52H
596 59 G =

@EC8 5C9
@EC8 549
@EC8 52@

55>496
55>496
5B5@ 59

5B?D1D5 6:
@EC8 4G?B4 5:

55>4B5@
@?@ 51H

596 59 G :
@?@ 52H

596 59 G ;
@?@ 53H

596 59 G <
@?@ 54H

596 59 G =
@?@ 5C9

596 59 G >
@?@ 549

596 59 G ?
@?@ 52@

596 59 G @
55BB?B 2L1>’D 4? U9>EH CIC31<< G9D8 @4 @1B1=C2

55>496
55>496

55>496
55>496

55>496
55>496

55>496
9>D A98
=?F 53H5 51H
1>4 53H5 9666669998
3=@ 53H5 9666669998
:>5 55?;
=?F 53H5 51H
>57 53H
=?F 51H5 6:
:=@ C8?BD 55A

55?;C H?B 53H5 53H
55AC
596 59 G :
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596 59 G =
@?@ 52@
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55>496
@?@ 52H

55>496
55<C5
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55>496
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CV[bc ]Q[a_bQ5 [_^Vh^_5 `_\dhY\bp U_bcQc_h^_ U\Y^^l]5 ^_ nc_ [_]`V^bY6
adVcbp b_[aQjV^YV] _Rkݷ]Q _b^_S^_T_ [_UQ7 >Q`aY]Va5 aQbb[QXlSQp _ [_^6
SV^gYpf bYbcV]^lf SlX_S_S5 ]l `aYSV\Y [_U `a_TaQ]]l5 `VhQcQojVZ _U^d
bca_[d5 S SQaYQ^cV U\p U9>EH 1bca7 ?9?2 Y OB55K\M 1bca7 ?9@27 B Yb`_\mX_SQ6
^YV] ]Q[a_bQ ;5B>5< ]l ]_WV] ^Q`YbQcm cQ[C

C53D9?> 741D1
=C7 42 2Q5<<? G?B<425 :9
=C7h<5> 5AE 46=C7
C53D9?> 7D5HD
7<?21< hCD1BD
hCD1BDC ;5B>5< =5 :5 =C75 =C7h<5>

;5B>5< :5 9

Y Sb5ݷ `aYhݷ] ncQ `a_TaQ]]Q RdUVc [_]`Y\Ya_SQcmbp Y `aQSY\m^_ aQR_cQcm
`_U _RVY]Y bYbcV]Q]Y5 ^dW^_ c_\m[_ ^V XQRlSQcm d[QXlSQcm WJ\V’d e\QT
64X\hURW^a Y\Y 64X\hO[NNK\M7

?c Yb`_\mXdV]_Z bYbcV]l S ^QiVZ `a_TaQ]]V RdUVc XQSYbVcm Vjݷ _UY^ ]_6
]V^c7 @aY _c[alcYY [_`YadV]_T_ eQZ\Q ^Q hcV^YV Sc_a_Z `QaQ]Vca SlX_SQ
?@5> U_\WV^ Rlcm aQSV^ X^QhV^Yo Xh[MXWUb5 [_c_a_V S _RVYf aQbb]QcaYSQV6
]lf bYbcV]Qf `aVUbcQS\pVc b_R_Z ^_\mD ^_ `aY _c[alcYY gV\VS_T_ eQZ\Q ^Q
XQ`Ybm ^Q] `aYUݷcbp Yb`_\mX_SQcm [_]RY^QgYo e\QW[_S Xh`[XWUb5 XhL[NJ]
Y Xh][^WL5 USQ YX [_c_alf5 [Q[ nc_ _RbdWUQ\_bm ^Q bca7 ?:95 Y]Voc aQX\Yh^lV
hYb\_SlV X^QhV^Yp S ?B U9>EH Y ?B OB55K\M7 3c_a_Z `QaQ]Vca bYbcV]^_T_
SlX_SQ ?@5> `aY aQR_cV S ?B U9>EH U_\WV^ S UQ^^_] b\dhQV Y]Vcm X^QhV6
^YV ;=:85 Q S OB55K\M ‑ ?9:8 1b]7 cQR\7 <7=27 Hc_Rl R_\miV ^V Sb`_]Y^Qcm _
aQX\YhYpf ]VWUd USd]p `_UUVaWYSQV]l]Y bYbcV]Q]Y5 ]l SSVUݷ] b`VgYQ\m6
^lZ bY]S_\6]Vc[d5 X^QhV^YV [_c_a_T_ RdUVc XQSYbVcm _c bYbcV]l5 U\p [_c_a_Z
`a_YXS_UYcbp caQ^b\pgYpC

596456 X\hO[NNK\M
?@5>GBh6<17C 5AE ?9:8
55<C5 D 1CCE=5 9D’C U9>EH
?@5>GBh6<17C 5AE ;=:8
55>496



?;9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

CV`Vam be_a]YadV] bV[gYo `VaV]V^^lf7 >Q] `_caVRdVcbp RdeVa U\p SaV]V^6
^_T_ faQ^V^Yp UQ^^lf5 S [_c_alZ ]l RdUV] bhYclSQcm _hVaVU^do `_agYo
UQ^^lf YX `VaS_T_ eQZ\Q5 hc_Rl XQcV] XQ`YbQcm Vݷ S_ Sc_a_Z eQZ\7 ;a_]V
c_T_5 UVb[aY`c_al eQZ\_S ]l c_WV aQb`_\_WY] S `VaV]V^^lf7 =l ]_T\Y Rl
Yb`_\mX_SQcm Y aVTYbcal5 ^_ `a_YTaQ\Y Rl S ^QT\pU^_bcY7 B__cSVcbcSdojYV
`VaV]V^^lV ]l ^QX_Sݷ] 64CB3 Y 6445CD7 QQ[_^Vg5 U\p dU_RbcSQ XQSVUݷ] `V6
aV]V^^lV U\p faQ^V^Yp [_\YhVbcSQ `QaQ]Vca_S [_]Q^U^_Z bca_[Y Y QUaVbQ
^QhQ\Q ]QbbYSQ d[QXQcV\VZ ^Q `QaQ]Vcal [_]Q^U^_Z bca_[Y5 ^QXSQS ncY `V6
aV]V^^lV 1B73 Y 1B7F@7 3bV ncY `VaV]V^^lV ^V caVRdoc ^QhQ\m^lf X^QhV^YZ
Y ]_Tdc5 b\VU_SQcV\m^_5 aQb`_\QTQcmbp S bV[gYY 72CCC

C53D9?> 72CC
2E665B B5C2 =9B?
2E6C9J5 5AE 462E665B
64CB3 B5C4 :
6445CD B5C4 :
1B73 B5C4 :
1B7F@ B5C4 :

@aY XQ`db[V ^QiVZ `a_TaQ]]l `_\mX_SQcV\m ]_WVc d[QXQcm ^V`aQSY\m^_V [_6
\YhVbcS_ `QaQ]Vca_S [_]Q^U^_Z bca_[YD eQZ\5 d[QXQ^^lZ S [QhVbcSV Ybc_h6
^Y[Q UQ^^lf5 ]_WVc _[QXQcmbp ^VU_bcd`^l] Y\Y ^VbdjVbcSdojY]D ^Q[_^Vg5
]l `_ [Q[Y]6c_ `aYhY^Q] ]_WV] ^V bd]Vcm _c[alcm ^Q XQ`Ybm eQZ\5 d[QXQ^6
^lZ S [QhVbcSV gV\VS_T_7 3 `VaS_] b\dhQV `_\mX_SQcV\o b\VUdVc _Rkpb^Ycm5 b
[Q[Y]Y `QaQ]VcaQ]Y ^dW^_ XQ`db[Qcm ^Qid `a_TaQ]]d5 S _bcQ\m^lf USdf ‑
`a_bc_ b__RjYcm _ `a_YX_iVUiVZ _iYR[V7 3lUQSQcm b__RjV^Yp _R _iYR[Qf
^QiQ `a_TaQ]]Q RdUVc S bcQ^UQac^lZ `_c_[ UYQT^_bcY[Y5 Y]VojYZ UVb[aY`6
c_a ;7 3bV caY b__RjV^Yp _R _iYR[Qf ]l aQb`_\_WY] S bV[gYY 741D1 S SYUV
Y^YgYQ\YXYa_SQ^^lf `VaV]V^^lfC

C53D9?> 741D1
85<@=C7 42 ’^C175C 3?@I ECB3G E45CDG’5 :9
85<@<5> 5AE 4685<@=C7
5BB:=C7 42 2L?E<4>’D ?@5> C?EB35 69<5 6?B B5149>725 :9
5BB:<5> 5AE 465BB:=C7
5BB;=C7 42 2L?E<4>’D ?@5> 45CD9>1D9?> 69<5 6?B GB9D9>725 :9
5BB;<5> 5AE 465BB;=C7

CV`Vam `aYbcd`Y] [ ^Q`YbQ^Yo bV[gYY 7D5HD5 c_ Vbcm bQ]_Z `a_TaQ]]l7 @Va6
Sl] UV\_] dRVUY]bp5 hc_ ^Q] `VaVUQ^_ a_S^_ USQ `QaQ]VcaQ5 U\p hVT_ YX6
S\Vhݷ] YX bcV[Q \VWQjVV ^Q VT_ SVaiY^V hYb\_5 _R_X^QhQojVV [_\YhVbcS_
n\V]V^c_S [_]Q^U^_Z bca_[Y5 XQ^Vbݷ] VT_ S `VaV]V^^do 1B737 8Q_U^_ ^Q Sbp6
[YZ b\dhQZ b_faQ^Y] QUaVb cV[djVZ SVaiY^l bcV[Q S `VaV]V^^_Z 1B7F@5 ^_
YXS\V[Qcm YX bcV[Q R_\miV ^YhVT_ ^V RdUV]5 cQ[ hc_ S _R\QbcY bcV[Q d ^Qb
_[QWVcbp ]QbbYS QUaVb_S bca_[‑n\V]V^c_S [_]Q^U^_Z bca_[Y7 @a_SVaY]5 hc_
S `VaV]V^^_Z 1B73 _[QXQ\_bm hYb\_ < ‑ `aQSY\m^Qp [_]Q^U^Qp bca_[Q U_\W6
^Q S ^QiV] b\dhQV b_bc_pcm YX caݷf n\V]V^c_SC Y]V^Y bQ]_Z `a_TaQ]]l Y



<7?7 3XQY]_UVZbcSYV b _`VaQgY_^^_Z bYbcV]_Z ?;:

USdf `QaQ]Vca_S7 6b\Y [_\YhVbcS_ `QaQ]Vca_S _[QWVcbp ^VSVa^l]5 ^Q`VhQ6
cQV] `_\mX_SQcV\o b__RjV^YV _R _iYR[V Y SlZUV]C

C53D9?> 7D5HD
7<?21< hCD1BD
hCD1BDC

@?@ 4G?B4 d1B73f
=?F d1B7F@f5 5C@
3=@ 4G?B4 d1B73f5 <
:5 71B7Ch3?E>Dh?;
;5B>5< =5 ;5 85<@=C75 85<@<5>
;5B>5< :5 :

71B7Ch3?E>Dh?;C

B\VUdojY] ^QiY] UVZbcSYV] U_\W^_ bcQcm _c[alcYV eQZ\Q5 Y]p [_c_a_T_
XQUQ^_ `VaSl] `QaQ]Vca_] [_]Q^U^_Z bca_[Y5 ^Q hcV^YV7 =l `_]^Y]5 hc_ S
`VaV]V^^_Z 1B7F@ ^Qf_UYcbp QUaVb S `Q]pcY 1bcV[_S_Z25 ^QhY^Qp b [_c_a_T_
aQb`_\QTQocbp QUaVbQ n\V]V^c_S [_]Q^U^_Z bca_[Y7 9XS\Vhݷ] QUaVb YX 1B7F@
S aVTYbca N\R5 XQcV] S_Xm]ݷ] hVclaݷfRQZc^_V X^QhV^YV `_ QUaVbd d5C94=f ‑
nc_ Y RdUVc QUaVb `VaS_T_ `QaQ]VcaQ [_]Q^U^_Z bca_[Y5 c_ Vbcm bca_[Y5 XQUQ6
ojVZ Y]p eQZ\Q5 [_c_alZ ^QU_ hYcQcm Y [_`Ya_SQcm7 5\p faQ^V^Yp QUaVbQ
S_b`_\mXdV]bp aVTYbca_] NMR5 `_b\V hVT_ bUV\QV] SlX_S ?@5>7 >Q] `aYUݷcbp
Yb`_\mX_SQcm USQ `QaQ]VcaQ ‑ b_RbcSV^^_ QUaVb Y]V^Y eQZ\Q Y aVWY] VT_ Yb6
`_\mX_SQ^Yp5 [_c_alZ RdUVc S UQ^^_] b\dhQV aQSV^ 9 1Xh[MXWUb27 AVXd\mcQc
aQR_cl bYbcV]^_T_ SlX_SQ _RpXQcV\m^_ ^QU_ `a_SVaYcm7 >Q`_]^Y]5 ]Q[a_b
;5B>5< dbca_V^ cQ[5 hc_Rl X^QhV^YV NJa5 aQS^_V 6:5 d[QXlSQ\_ ^Q _iYR[d5 Q
\oR_V UadT_V ‑ ^Q db`Vi^_V Sl`_\^V^YV SlX_SQD S `aY]V^V^YY [ SlX_Sd ?@5>
aVXd\mcQc db`Vi^_T_ Sl`_\^V^Yp ‑ UVb[aY`c_a ^_S_T_ `_c_[Q SS_UQ6SlS_UQ5
S UQ^^_] b\dhQV nc_ `_c_[ SS_UQ5 bSpXQ^^lZ b [_`YadV]l] eQZ\_]7 3 b\d6
hQV db`VfQ b_faQ^Y] `_\dhV^^lZ UVb[aY`c_a S `VaV]V^^_Z 64CB35 S b\dhQV
^VdUQhY ‑ SlUQUY] b__RjV^YV _R _iYR[V Y SlZUV]7

=?F 5C95 d1B7F@f
=?F 5495 d5C94=f
;5B>5< >5 5495 9 D Xh[MXWUb
3=@ 51H5 6:
:>5 7C?EB35h?@5>h?;
;5B>5< =5 ;5 5BB:=C75 5BB:<5>
;5B>5< :5 ;

7C?EB35h?@5>h?;C
=?F d64CB3f5 51H

>QbcQ\_ SaV]p _c[alcm Sc_a_Z eQZ\ ^Q XQ`Ybm7 5\p YXS\VhV^Yp VT_ Y]V6
^Y YX `Q]pcY S_b`_\mXdV]bp c_h^_ cQ[ WV aVTYbcaQ]Y N\R Y NMR5 `_b\V hVT_
Sl`_\^Y] bYbcV]^lZ SlX_S ?@5>5 S b\dhQV _iYR[Y SlUQUY] b__RjV^YV Y
SlZUV]5 S b\dhQV db`VfQ b_faQ^Y] UVb[aY`c_a S `VaV]V^^_Z 6445CD7 3lX_S
?@5> XUVbm RdUVc SlT\pUVcm ^Vb[_\m[_ b\_W^VV7 3_6`VaSlf5 aVWY] _c[alcYp
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^Q XQ`Ybm5 [Q[ _RbdWUQ\_bm SliV5 XQSYbYc _c bYbcV]l Y RdUVc XQUQSQcmbp
bY]S_\_]6]Vc[_Z ?@5>GBh6<17C7 3_6Sc_alf5 `_b[_\m[d S_X]_W^_ b_XUQ^YV
^_S_T_ eQZ\Q5 ^Qi bYbcV]^lZ SlX_S U_\WV^ `_\dhYcm Vjݷ Y caVcYZ `QaQ6
]Vca5 [_c_alZ5 [Q[ ]l aQ^VV _c]VhQ\Y5 _Rlh^_ aQSV^ ???A7 B dhݷc_] SbVT_
nc_T_ `_\dhYcbp cQ[_Z [_UC

=?F 5C95 d1B7F@f
=?F 5495 d5C94Af
;5B>5< >5 5495 ?@5>GBh6<17C5 9???A
3=@ 51H5 6:
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;5B>5< =5 ;5 5BB;=C75 5BB;<5>
;5B>5< :5 <

745CDh?@5>h?;C
=?F d6445CDf5 51H

>Q`YiV] cV`Vam _b^_S^_Z gY[\7 3 [ݷ^ ]l RdUV] Sl`_\^pcm hcV^YV YX `Va6
S_T_ eQZ\Q5 Q^Q\YXYa_SQcm VT_ aVXd\mcQc5 Y Vb\Y U_bcYT^dc [_^Vg eQZ\Q 1S
NJa X^QhV^YV 92 Y\Y `a_YX_i\Q _iYR[Q 1X^QhV^YV 6:25 c_ RdUV] Slf_UYcm YX
gY[\Q5 ^d Q Vb\Y hcV^YV `a_i\_ db`Vi^_5 c_ ^dW^_ RdUVc XQ`YbQcm Sbݷ `a_hY6
cQ^^_V 1c_ Vbcm bc_\m[_ RQZc_S YX _R\QbcY `Q]pcY 2E665B5 b[_\m[_ `a_hYcQ\
B514D nc_ hYb\_ b_UVaWYcbp S NJa2 S_ Sc_a_Z eQZ\7 @_b[_\m[d B514 ^V ]_WVc
SVa^dcm hYb\_5 R�_\miVV bS_VT_ caVcmVT_ `QaQ]VcaQ 1S ^QiV] b\dhQV ‑ =9B?25
]l ]_WV] _RkVUY^Ycm bYcdQgYY _iYR[Y Y [_^gQ eQZ\Q5 Yb`_\mXdp db\_SYV
NJa 6 07

71719>C ;5B>5< <5 d64CB3f5 2E665B5 2E6C9J5
3=@ 51H5 9
:<5 75>4h?6h69<5
;5B>5< =5 d6445CDf5 2E665B5 51H
:=@ 71719>

3lf_U YX gY[\Q ]l `a_YXSV\Y `VaVf_U_] ^Q ]Vc[d 75>4h?6h69<5D aQ^_ Y\Y
`_XU^_ ^QiQ `a_TaQ]]Q5 U_bcYT^dS [_^gQ `VaS_T_ eQZ\Q5 `VaVZUݷc ^Q ncd
]Vc[d5 `_b\V hVT_ ^Q] _bcQ^Vcbp c_\m[_ XQ[alcm _RQ eQZ\Q SlX_S_] 3<?C5 Y
XQSVaiYcm `a_TaQ]]dC

75>4h?6h69<5C
;5B>5< ?5 d64CB3f
;5B>5< ?5 d6445CDf
;5B>5< :5 9

?c]VcY]5 hc_ SbV ]Vc[Y S _b^_S^_Z `a_TaQ]]V5 [a_]V ]Vc[Y hCD1BD5 ]l bUV6
\Q\Y \_[Q\m^l]Y 1Yf Y]V^Q ^QhY^Qocbp b c_h[Y27 CQ[ UV\Qcm ^V _RpXQcV\m^_5
^_ cQ[_Z `_Uf_U [ ]Vc[Q] 1SbV ]Vc[Y5 [ [_c_al] ^V `aVU`_\QTQVcbp _RaQ6
jQcmbp _c[dUQ6c_ YXUQ\V[Q5 UV\Qcm \_[Q\m^l]Y2 `_XS_\pVc S R_\VV [ad`^lf
`a_TaQ]]Qf YXRVWQcm `a_R\V] b [_^e\Y[cQ]Y Y]7^ݷ

@_\^_bcmo cV[bc ^QiVT_ `aY]VaQ Sl ^QZUݷcV S eQZ\V 3?@I71C=7



<7@7 AQXUV\m^Qp caQ^b\pgYp ?;<

<7@7 AQXUV\m^Qp caQ^b\pgYp

=l dWV bcQ\[YSQ\Ybm b `_bca_V^YV] `a_TaQ]]l YX _cUV\m^lf ]_Ud\VZ5
[_TUQ YXdhQ\Y @Qb[Q\m 1b]7 7:27=:7;ݷ >Q`_]^Y] _b^_S^do YUVo aQXUV\m^_Z
[_]`Y\pgYYC [QWUlZ ]_Ud\m [_]`Y\YadVcbp _cUV\m^_5 S aVXd\mcQcV [_]`Y6
\pgYY `_\dhQVcbp eQZ\ S ^V[_c_a_] `a_]VWdc_h^_] e_a]QcV5 `_c_] SbV ncY
eQZ\l bSpXlSQocbp S_VUY^_5 _RaQXdp Yb`_\^pV]lZ eQZ\7 3lYTali `_\dhQ6
Vcbp XQ bhݷc c_T_5 hc_ eY^Q\m^Qp bR_a[Q Yb`_\^pV]_T_ eQZ\Q YX _cUV\m^lf
]_Ud\VZ S `a_]VWdc_h^_] `aVUbcQS\V^YY `a_Ybf_UYc ]^_T_ RlbcaVV 1S ^V[_6
c_alf b\dhQpf ‑ ^Q ^Vb[_\m[_ `_apU[_S25 hV] [_]`Y\pgYp _cUV\m^lf ]_Ud6
\VZ S nc_ `a_]VWdc_h^_V `aVUbcQS\V^YVD `aY S^VbV^YY YX]V^V^YZ S Ybf_U^lV
cV[bcl `a_TaQ]]l ]_W^_ [_]`Y\Ya_SQcm c_\m[_ cV ]_Ud\Y5 [_c_alV Rl\Y
XQca_^dcl5 Q U\p _bcQ\m^lf Yb`_\mX_SQcm `a_]VWdc_h^lV eQZ\l5 `_\dhV^6
^lV aQ^VV5 n[_^_]p UaQT_gV^^_V SaV]p `a_TaQ]]YbcQ7

;_]`Y\pc_al @Qb[Q\p _Rlh^_ Yb`_\mXdoc ^V[_V ݷݷ_bSݷ `a_]VWdc_h^_V
`aVUbcQS\V^YV _c[_]`Y\Ya_SQ^^lf ]_Ud\VZ5 ^_ U\p pXl[_S ^YX[_da_S^VS_6
T_ `a_TaQ]]Ya_SQ^Yp ‑ pXl[Q QbbV]R\VaQ Y pXl[Q BY5 [_c_alZ ]l RdUV]
YXdhQcm `_XWV ‑ nc_c e_a]Qc eY[bYa_SQ^ Y ^QXlSQVcbp _RkV[c^l] [_U_]D b
ncY] `_^pcYV] ]l dWV SbcaVhQ\Ybm 1b]7 27=7:7>ݷ ;Q[ ]l SYUV\Y5 U\p bR_a[Y
Yb`_\^pV]_T_ eQZ\Q Yb`_\mXdVcbp [_]`_^_SjY[5 _^ WV aVUQ[c_a bSpXVZ5 _^
WV ݷY^[Va\ݷ ‑ `a_TaQ]]Q <45 ^_ U_ bYf `_a ]l SbVTUQ XQ`db[Q\Y <4 U\p
b_XUQ^Yp Yb`_\^pV]_T_ eQZ\Q YX _U^_T_ 1T\QS^_T_2 ]_Ud\pD S nc_Z T\QSV ]l
^QdhY]bp Yb`_\mX_SQcm VT_ U\p eY^Q\m^_Z bR_a[Y Yb`_\^pV]_T_ eQZ\Q YX
`a_YXS_\m^_T_ ^QR_aQ _RkV[c^lf ]_Ud\VZ7

;Q[ ]l dWV _c]VhQ\Y `aY _RbdWUV^YY ]_Ud\VZ @Qb[Q\p5 _hV^m SQW^l]
bS_ZbcS_] ]_Ud\p pS\pVcbp ^Q\YhYV d ^VT_ b_RbcSV^^_T_ `a_bcaQ^bcSQ
Y]ݷ^ 5 `_XS_\pojVT_ b[alcm _c UadTYf ]_Ud\VZ Y]V^Q5 Yb`_\mXdV]lV ^Q6
iY] ]_Ud\V] U\p S^dcaV^^Yf gV\VZ5 Y YXRVWQcm cQ[Y] _RaQX_] b\dhQZ^lf
[_^e\Y[c_S Y]7^ݷ 3 `aY]V^V^YY [ pXl[d QbbV]R\VaQ nc_ _X^QhQVc5 hc_ ]Vc6
[Y5 SSVUݷ^^lV S ]_Ud\V5 RdUdc SYU^l c_\m[_ YX UadTYf ]Vbc c_T_ WV ]_Ud\p5
Vb\Y c_\m[_ ]l b`VgYQ\m^_ ^V _RkpSY] Yf DݷT\_RQ\m^l]Yݷ ^Q`_]^Y]5 hc_
S pXl[V QbbV]R\VaQ WJ\V nc_ UV\QVcbp UYaV[cYS_Z 7<?21<7 HQbc_ RlSQVc
cQ[5 hc_ ]_Ud\m SS_UYc ^Vb[_\m[_ UVbpc[_S5 Q Y^_TUQ Y b_cV^ ]Vc_[5 ^_ SbV
_^Y _[QXlSQocbp ^dW^l c_\m[_ S [ݷ^ bQ]_]5 Q YX SbVZ _bcQ\m^_Z `a_TaQ]6
]l caVRdocbp _RaQjV^Yp \Yim [ _U^_Z6USd] `a_gVUdaQ]7 Nc_ `aQ[cYhVb[Y
b^Y]QVc `a_R\V]d [_^e\Y[cQ Y]ݷ^C S aQX^lf ]_Ud\pf ]_Tdc `_pS\pcmbp ]Vc6
[Y b _UY^Q[_Sl]Y Y]V^Q]Y5 Y nc_ ^Y[Q[ ^Q] ^V ]ViQVc5 Vb\Y c_\m[_ _^Y ^V
T\_RQ\m^lV7 CVf^YhVb[Y nc_ _X^QhQVc5 hc_ `aY caQ^b\pgYY Ybf_U^_T_ cV[bcQ
]_Ud\p S _RkV[c^lZ [_U SbV ]Vc[Y5 [a_]V _RkpS\V^^lf T\_RQ\m^l]Y5 YbhV6
XQoc5 cQ[ hc_ S _RkV[c^_] eQZ\V b_UVaWYcbp c_\m[_ Y^e_a]QgYp _R Y]V^Qf
T\_RQ\m^lf ]Vc_[7

B_[alcYV UVcQ\VZ aVQ\YXQgYY 1cQ[ ^QXlSQV]do Y^[Q`bd\pgYo2 ]_W^_
Yb`_\mX_SQcm [Q[ `a_bcVZido XQjYcdݷ _c UdaQ[Q5ݷ ^V UQSQp UadTY] `a_6
TaQ]]YbcQ] S_b`_\mX_SQcmbp S_X]_W^_bcp]Y ^QiVT_ ]_Ud\p ^V cQ[5 [Q[ ]l
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nc_ `aVU`_\QTQ\YD [_^Vh^_5 `aY WV\Q^YY cQ[Qp XQjYcQ \VT[_ _Rf_UYcbp5 ^_
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nc_T_ USQ _b^_S^lf `_^pcYpC T\_RQ\m^lV ]Vc[Y Y S^Vi^YV ]Vc[Y 7
B `VaSl]Y YX ^Yf ]l dWV X^Q[_]lC cQ[YV ]Vc[Y _RkpS\pocbp UYaV[cYS_Z
7<?21< Y5 [Q[ ]l dWV X^QV]5 _c\YhQocbp _c _Rlh^lf cV]5 hc_ Y^e_a]QgYp
_ ^Yf S[\ohQVcbp S _RkV[c^lZ eQZ\ ]_Ud\p Y bcQ^_SYcbp SYU^Q bYbcV]^_6
]d aVUQ[c_ad bSpXVZ7 Hc_ [QbQVcbp S^Vi^Yf ]Vc_[5 c_ nc_5 ^Q`a_cYS5 ]Vc[Y5
SSVUV^Yp [_c_alf ]l _WYUQV] _c UadTYf ]_Ud\VZ7 HQjV SbVT_ nc_ `a_bc_
Y]p `_U`a_TaQ]]l 1aVWV ‑ T\_RQ\m^_Z `VaV]V^^_Z25 [_c_aQp _`YbQ^Q TUV6c_
S UadT_] ]_Ud\V5 ^_ [ [_c_a_Z ^Q] ^dW^_ _RaQcYcmbp7 Hc_Rl nc_ bcQ\_ S_X6
]_W^l]5 b\VUdVc b__RjYcm QbbV]R\Vad _ bdjVbcS_SQ^YY nc_Z ]Vc[Y7 5VZbcSY6
cV\m^_5 QbbV]R\Va S_ SaV]p caQ^b\pgYY SYUYc cV[bc c_\m[_ _U^_T_ ]_Ud\p Y
^YhVT_ ^V X^QVc _ c_]5 hc_ S UadTYf ]_Ud\pf _RkpS\V^l cV Y\Y Y^lV ]Vc6
[Y5 Y Vb\Y ]l `_`lcQV]bp _RaQcYcmbp [ ]Vc[V YX UadT_T_ ]_Ud\p5 ^Y[Q[ ^V
b__RjYS QbbV]R\Vad _ eQ[cV Vݷ bdjVbcS_SQ^Yp5 ]l `_\dhY] b__RjV^YV _R
_iYR[V7 5\p _RkpS\V^Yp S^Vi^Yf ]Vc_[ QbbV]R\Va WJ\V SS_UYc UYaV[cYSd
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bca_[Y ]l aQX]VbcY] S bV[gYY 72CC7 BV[gYp 7D5HD RdUVc b_bc_pcm YX b`\_i6
^lf SlX_S_S `_U`a_TaQ]]7
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<7@7 AQXUV\m^Qp caQ^b\pgYp ?;B

aQR_hdo `a_TaQ]]d5 ^Q] `_^QU_RYcbp _cUV\m^_ SlXSQcm WJ\V U\p [QWU_T_
YX ]_Ud\VZ 1^Q`_]^Y]5 hc_ ;5B>5<79>3 ]_Ud\V] ^V pS\pVcbp2C

>1C= 66 5<6 64X\hURW^a CDB<5>71C=
>1C= 66 5<6 64X\hURW^a @EDCDB71C=
>1C= 66 5<6 64X\hURW^a 75DCDB71C=
>1C= 66 5<6 64X\hURW^a AE9D71C=
>1C= 66 5<6 64X\hURW^a 7B55D71C=

?c]VcY]5 hc_ e\QW_[ 64X\hURW^a ^dWV^ c_\m[_ U\p cVf ]_Ud\VZ5 [_c_alV Yb`_\mXdoc
;5B>5<79>35 cQ[ hc_ ]l ]_T\Y Rl `aY [_]`Y\pgYY CDB<5>71C= Y 7B55D71C= VT_ ^V
d[QXlSQcm7 ?U^Q[_ `aQ[cY[Q `_[QXlSQVc5 hc_ `a_jV d[QXlSQcm cQ[YV e\QW[Y SbVTUQ5
^VWV\Y `_]^Ycm5 U\p [Q[Yf ]_Ud\VZ _^Y ^dW^l5 Q U\p [Q[Yf ‑ ^Vc7

AVXd\mcQc_] aQR_cl WJ\V bcQ^dc `pcm eQZ\_S b bdeeY[b_] 5ݷ?7ݷ `aVU6
bcQS\pojYV b_R_Z _RkV[c^lV ]_Ud\Y ^QiVZ `a_TaQ]]l7 Hc_Rl _RkVUY^Ycm
Yf S Yb`_\^pV]lZ eQZ\5 ]l SlX_SV] aVUQ[c_a bSpXVZ <4 1^Q ?=6RYc^lf bY6
bcV]Qf ^V XQRlSQZcV U_RQSYcm e\QW_[ 6= 5<6h9<A?2C

<4 7B55D7? CDB<5>7? 75DCDB7? @EDCDB7? AE9D7? 6? 7B55D

AVXd\mcQc_] ^Q bVZ aQX bcQ^Vc Yb`_\^pV]lZ eQZ\ 7B55D5 [_c_alZ ]l5 [Q[
_Rlh^_5 XQ`dbcY] ^Q Yb`_\^V^YV [_]Q^U_Z 787B55DC

1FCDI8?CDCN8G?B;4 787B55D
Q95 G81D 9C I?EB >1=5H
J>4B5I \D?<I1B?F
Y<51C54 D? =55D I?E5 451B J>4B5I \D?<I1B?F1
1FCDI8?CDCN8G?B;4

<7@7<7 ?RkV[c^lZ [_U Y ]QiY^^lZ [_U

9X `aYSVUݷ^^lf `aY]Va_S SYU^_5 hc_ [QWUlZ _RkV[c^lZ ]_Ud\m5 [a_]V
SbVT_ `a_hVT_5 fQaQ[cVaYXdVcbp b`Yb[_] bY]S_\_S 1S cVa]Y^Qf QbbV]R\VaQ ‑
]Vc_[25 [_c_alV _^ `aVU_bcQS\pVc UadTY] ]_Ud\p]5 Q cQ[WV b`Yb[_] bY]S_6
\_S5 [_c_alV V]d bQ]_]d U_\W^l Rlcm `aVU_bcQS\V^l UadTY]Y ]_Ud\p]Y7
2d[SQ\m^_ `VaVSVUp b Q^T\YZb[_T_ pXl[Q ^QXSQ^Yp b__cSVcbcSdojYf UYaV[6
cYS 17<?21< Y 5HD5B>25 ]l ]_WV] ^QXSQcm cQ[YV bY]S_\l ݷT\_RQ\m^l]Yݷ Y
DݷS^Vi^Y]Yݷ hQjV5 _U^Q[_5 Yf ^QXlSQoc ݷn[b`_acYadV]l]Yݷ Y Y]`_acYad6ݷ
V]l]Y7ݷ

Pb^_5 hc_ `aY caQ^b\pgYY Ybf_U^_T_ cV[bcQ QbbV]R\Va5 SYUp _RaQjV^YV [
S^Vi^VZ ]Vc[V5 ^V ]_WVc XQ]V^Ycm ncd ]Vc[d [_^[aVc^l] QUaVb_]5 `_b[_\m6
[d ^V X^QVc VT_ ‑ SVUm ]Vc[Q _`aVUV\V^Q S UadT_] ]_Ud\V5 [_c_a_T_ QbbV]R\Va
^V SYUYc7 3b5ݷ hc_ ]_WVc bUV\Qcm QbbV]R\Va ‑ nc_ _bcQSYcm `_U cQ[_Z QUaVb
bS_R_U^_V ]Vbc_ S Yc_T_S_] [_UV Y XQ`YbQcm S _RkV[c^lZ eQZ\ Y^e_a]QgYo5
[_c_aQp `_XS_\Yc aVUQ[c_ad bSpXVZ aQbbcQSYcm SbV `a_`djV^^lV QUaVbQ5 [_6
TUQ Yf X^QhV^Yp dWV RdUdc YXSVbc^l7 @aY R\YWQZiV] aQbb]_caV^YY _[QXl6
SQVcbp5 hc_ XQ]V^Ycm ]Vc[Y [_^[aVc^l]Y QUaVbQ]Y QbbV]R\Va ^V ]_WVc ^V



?<9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

c_\m[_ S b\dhQV _RaQjV^YZ [ S^Vi^Y] ]Vc[Q]5 ^_ S__RjV ^Y[_TUQ7 5V\_ S
c_]5 hc_5 [_\m b[_a_ `a_TaQ]]Q b_bc_Yc YX ^Vb[_\m[Yf 1b[_\m[Y dT_U^_2 ]_6
Ud\VZ5 QbbV]R\Va `aY caQ^b\pgYY _U^_T_ YX ^Yf ^Y[Q[ ^V ]_WVc `aVUdTQUQcm5
[Q[Y] `_ bhݷcd nc_c ]_Ud\m RdUVc bc_pcm S Yc_T_S_Z `a_TaQ]]V5 [Q[_T_ aQX6
]VaQ RdUdc SbV `aVUiVbcSdojYV ]_Ud\Y Y5 b\VU_SQcV\m^_5 ^V ]_WVc X^Qcm5 S
[Q[_Z _R\QbcY `Q]pcY 1UQWV SYacdQ\m^_Z2 RdUVc aQb`_\QTQcmbp [_U5 [_c_alZ
QbbV]R\Va bVZhQb TV^VaYadVc7

?hVSYU^_5 hc_ aVUQ[c_a bSpXVZ ^V SYUYc Ybf_U^lf cV[bc_S ]_Ud\VZ5 UQ
Y ^V ]_WVc Yf SYUVcm5 `_b[_\m[d `aVU^QX^QhV^ U\p bSpXY ]_Ud\VZ5 `_\dhV^6
^lf aQX\Yh^l]Y [_]`Y\pc_aQ]Y YX Ybf_U^lf cV[bc_S ^Q5 S`_\^V S_X]_W^_5
aQX^lf pXl[Qf `a_TaQ]]Ya_SQ^Yp7 B\VU_SQcV\m^_5 Sbp Y^e_a]QgYp5 [_c_aQp
caVRdVcbp U\p _[_^hQcV\m^_T_ `aVSaQjV^Yp _RkV[c^_T_ [_UQ S Yb`_\^pV]lZ
]QiY^^lZ5 U_\W^Q Rlcm XQ`YbQ^Q S _RkV[c^lZ eQZ\7 ?RkV[c^lZ [_U5 [_6
c_alZ `_\dhQVcbp S aVXd\mcQcV QbbV]R\Ya_SQ^Yp5 `aVUbcQS\pVc b_R_Z ^V[YZ
ݷdeQRaY[Qc\_`ݷ ]QiY^^_T_ [_UQ5 S [_c_a_] S]Vbc_ QRb_\oc^lf 1hYb\_Slf2
QUaVb_S ^Qf_UYcbp Y^e_a]QgYp _ c_]5 [Q[ ncY QUaVbQ SlhYb\Ycm Y S [Q[YV
]VbcQ [_UQ Yf b\VUdVc aQbbcQSYcm7

?c]VcY]5 hc_ Y^e_a]QgYo _ bY]S_\Qf5 b_UVaWQjYfbp S _RkV[c^_] eQZ6
\V5 ]_W^_ dX^Qcm b `_]_jmo `a_TaQ]]l >=7 3 [QhVbcSV d`aQW^V^Yp `_`a_6
RdZcV `aY]V^Ycm ncd `a_TaQ]]d [ _RkV[c^l] eQZ\Q] ^Q`YbQ^^lf SQ]Y ]_6
Ud\VZ 1\YR_ ]_Ud\VZ YX `aYSVUݷ^^lf SliV `aY]Va_S2 Y `a_Y^cVa`aVcYa_SQcm
aVXd\mcQcl7

<7@7=7 2YR\Y_cV[Y

HQjV SbVT_ `a_TaQ]]l `Yidcbp ^V bݷ QRb_\oc^_T_ ^d\p5ݷ [Q[ nc_ S R_\m6
iY^bcSV `aY]Va_S UV\Q\Y ]l5 Q Yb`_\mXdoc [_]`\V[cl dWV T_c_Slf `_U`a_6
TaQ]]5 _e_a]\V^^lV S SYUV RYR\Y_cV[ 7 6bcVbcSV^^_5 cQ[YV `_U`a_TaQ]]l
Sf_Upc S b_bcQS ]_Ud\VZ5 Q bQ]Y ]_Ud\Y dU_R^VV Y]Vcm S XQaQ^VV _c[_]`Y\Y6
a_SQ^^_] SYUV5 hc_Rl ^V caQcYcm SaV]p ^Q [_]`Y\pgYoD aQXd]VVcbp5 `_\VX^_
Y]Vcm S U_bcd`^_bcY Ybf_U^lV cV[bcl ncYf ]_Ud\VZ5 ^_ S XQaQ^VV _c[_]`Y\Y6
a_SQ^^_Z e_a]V RYR\Y_cV[Y Yb`_\mXdocbp hQjV7 3__RjV T_S_ap5 aQX\YhQoc
`a_TaQ]]^lV RYR\Y_cV[Y aQX^lf SYU_SD ^Q`aY]Va5 RlSQoc RYR\Y_cV[Y ]Q[6
a_b_S5 [_c_alV5 VbcVbcSV^^_5 ^V ]_Tdc Rlcm XQaQ^VV _c[_]`Y\Ya_SQ^l Y bdjV6
bcSdoc c_\m[_ S SYUV Ybf_U^lf cV[bc_S7 8UVbm ]l5 _U^Q[_5 aQbb]_caY] R_\VV
dX[_V `_^pcYV5 Q Y]V^^_ c_5 hc_ `_U cVa]Y^_] ݷRYR\Y_cV[Qݷ `_^Y]QVcbp ^Q
da_S^V aVUQ[c_aQ bSpXVZ7

B cVf^YhVb[_Z c_h[Y XaV^Yp RYR\Y_cV[Q `_U`a_TaQ]] ‑ nc_ eQZ\5 _Rk6
VUY^pojYZ S bVRV ^V[_c_a_V [_\YhVbcS_ _RkV[c^lf ]_Ud\VZ Y5 [Q[ `aQSY\_5
b_UVaWQjYZ cQR\Ygl U\p db[_aV^^_T_ `_Yb[Q Y]ݷ^ bY]S_\_S S ncYf ]_Ud\pf7

?c]VcY] _U^_ SQW^VZiVV bS_ZbcS_ _RkV[c^lf eQZ\_SC [QWUlZ YX ^Yf
]_WVc Rlcm S[\ohݷ^ S Yc_T_Sdo `a_TaQ]]d c_\m[_ gV\Y[_] \YR_ ^V S[\o6
hݷ^ S__RjV7 Nc_ _X^QhQVc5 ^Q`aY]Va5 hc_ Vb\Y Sl _RkVUY^Y\Y S _U^_] ]_Ud\V
^Vb[_\m[_ `_U`a_TaQ]]5 Q [_]d6c_ `_caVR_SQ\Qbm \Yim _U^Q YX ^Yf5 S Yb`_\6



<7@7 AQXUV\m^Qp caQ^b\pgYp ?<:

^pV]lZ eQZ\ Sbݷ aQS^_ S_ZUݷc [_U SbVT_ ]_Ud\p 1c_ Vbcm SbVf `_U`a_TaQ]]27
Bc_Yc dhYclSQcm nc_ `aY aQXRYV^YY RYR\Y_cV[Y ^Q ]_Ud\YD cQ[5 bYbcV]^lV
RYR\Y_cV[Y5 `_bcQS\pV]lV S]VbcV b _`VaQgY_^^l]Y bYbcV]Q]Y5 [_]`Y\pc_6
aQ]Y Y c7 `75 _Rlh^_ bca_pcbp `_ `aY^gY`d U^Q_ݷ ed^[gYp ‑ _UY^ ]_Ud\m7ݷ

2YR\Y_cV[Y b_bcQS\pocbp YX _cUV\m^lf _RkV[c^lf ]_Ud\VZ b `_]_jmo
b`VgYQ\m^_ `aVU^QX^QhV^^lf U\p nc_T_ `a_TaQ]]7 3 ?B ^>9H b__cSVcbcSdo6
jQp `a_TaQ]]Q ^QXlSQVcbp 1B7 9X^QhQ\m^_ Vݷ `aVU^QX^QhV^YV ^V _TaQ^YhY6
SQ\_bm b_XUQ^YV] RYR\Y_cV[ 1bQ]_ ^QXSQ^YV 1B _X^QhQVc 25ݷQafYSQc_aݷ cQ[
hc_ `aY SlX_SV `a_TaQ]]l ^dW^_ d[QXQcm b `_]_jmo `QaQ]VcaQ [_]Q^U^_Z
bca_[Y5 hVT_ ]l _c ^Vݷ U_RYSQV]bp7 >Q`aY]Va5 Vb\Y Rl ]l XQf_cV\Y _RkVUY6
^Ycm S RYR\Y_cV[d SbV ]_Ud\Y `a_TaQ]]l 7B55D 1[a_]V5 aQXd]VVcbp5 T\QS^_T_
]_Ud\p5 [_c_alZ ^V ]_WVc Rlcm Yb`_\mX_SQ^ S UadTYf `a_TaQ]]Qf25 nc_ ]_W6
^_ Rl\_ Rl bUV\Qcm b\VUdojVZ [_]Q^U_ZC

1B 3BC <927B55D71 CDB<5>7? 75DCDB7? @EDCDB7? AE9D7?

?cUV\m^_ b\VUdVc _c]VcYcm SlR_a Y]V^Y eQZ\Q U\p RYR\Y_cV[Y7 BdeeY[b 71
1_c b\_SQ 1B389F52 bhYcQVcbp S ?B ^>9H bcQ^UQac^l] U\p eQZ\_S bcQcYhVb[Yf
RYR\Y_cV[5 ^_ ^Q nc_] `aV]dUa_bcY ^V XQ[Q^hYSQocbp7 5VZbcSdVc U_S_\m^_
^V_hVSYU^_V b_T\QiV^YV5 hc_ [ Y]V^Y RYR\Y_cV[Y ^dW^_ U_RQS\pcm ^V
c_\m[_ bdeeY[b 1hc_ `_^pc^_ Y `aYSlh^_25 ^_ Vjݷ Y `aVeY[b ‑ S_c ncY S_c
bQ]lV caY Rd[Sl <927 C_ Vbcm S UQ^^_] b\dhQV Y]p RYR\Y_cV[Y ‑ `a_bc_
7B55D5 c_TUQ [Q[ Y]p eQZ\Q5 b_UVaWQjVT_ RYR\Y_cV[d ‑ <927B55D715 nc_c
eQZ\ bcQ^Vc aVXd\mcQc_] aQR_cl 1B7 @_b\V nc_T_ b[_]`_^_SQcm `a_TaQ]]d
7B55D b `_]_jmo aVUQ[c_aQ bSpXVZ ]_W^_5 d[QXQS Y]p eQZ\Q RYR\Y_cV[YC

<4 7B55D7? <927B55D71

>_ ]_W^_ `_bcd`Ycm Y^QhV ‑ d[QXQcm b `_]_jmo e\QTQ 6< Y]p RYR\Y_cV[Y
1S ^QiV] b\dhQV `a_bc_ 7B55D25 Q b `_]_jmo e\QTQ 6U ‑ UYaV[c_aYo5 S [_6
c_a_Z RYR\Y_cV[d b cQ[Y] Y]V^V] b\VUdVc Yb[Qcm 1S ^QiV] b\dhQV cV[djdo2C

<4 7B55D7? 6< 7B55D 6U 7

CQ[_Z `_Uf_U dU_RV^ U\p RYR\Y_cV[5 dbcQ^_S\V^^lf S bYbcV]V5 `_b[_\m[d
bYbcV]^lV UYaV[c_aYY \Y^[Va X^QVc bQ] Y e\QT 6U _[QXlSQVcbp ^V ^dWV^7

3 _c\YhYV _c ]_^_\Yc^_T_ _RkV[c^_T_ eQZ\Q5 RYR\Y_cV[Q5 RdUdhY d`Q[_6
SQ^Q S _UY^ eQZ\5 `a_U_\WQVc5 cV] ^V ]V^VV5 Rlcm Y]V^^_ ^QR_a_] _RkV[c6
^lf ]_Ud\VZ5 YX [_c_alf aVUQ[c_a bSpXVZ SlRYaQVc c_\m[_ cV5 [_c_alV V]d
^dW^l U\p dU_S\VcS_aV^Yp ^VaQXaViݷ^^lf bbl\_[7 @_Ua_R^VV _R nc_] ]l
aQbb[QWV] S b\VUdojV] `QaQTaQeV7
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<7@7>7 1\T_aYc] aQR_cl aVUQ[c_aQ bSpXVZ

AVUQ[c_ad bSpXVZ S [_]Q^U^_Z bca_[V d[QXlSQVcbp b`Yb_[ _RkV[c_S5 [QW6
UlZ YX [_c_alf ]_WVc Rlcm \YR_ _RkV[c^l] eQZ\_]5 \YR_ RYR\Y_cV[_Z5 `aY
nc_] _RkV[c^lV eQZ\l ]_Tdc Rlcm XQUQ^l c_\m[_ `_ Y]V^Y eQZ\Q5 c_TUQ [Q[
RYR\Y_cV[Y ]_Tdc XQUQSQcmbp USd]p b`_b_RQ]YC \YR_ pS^l] d[QXQ^YV] Y]V^Y
eQZ\Q5 \YR_ ‑ b `_]_jmo e\QTQ 6< ‑ d[QXQ^YV] Y]V^Y RYR\Y_cV[Y 5 [_6
c_a_V ]_WVc d`a_jݷ^^_ `_^Y]Qcmbp [Q[ Y]p eQZ\Q RYR\Y_cV[Y5 _c [_c_a_T_
_cRa_iV^l `aVeY[b <92 Y bdeeY[b 71<@7 @aY Yb`_\mX_SQ^YY e\QTQ 6< aV6
UQ[c_a bSpXVZ `lcQVcbp ^QZcY eQZ\ RYR\Y_cV[Y b b__cSVcbcSdojY] Y]V^V]
S UYaV[c_aYpf YX ^V[_c_a_T_ b`Yb[Q5 S [_c_alZ Sf_Upc bYbcV]^lV UYaV[6
c_aYY 18<925 8ECB8<92 Y c7 `725 Q cQ[WV UYaV[c_aYY5 d[QXQ^^lV b `_]_jmo
e\QTQ 6UD cQ[5 6Uݷ ݷ7 _X^QhQVc5 hc_ b\VUdVc b^QhQ\Q `_`a_R_SQcm ^QZcY RYR6
\Y_cV[d S cV[djVZ UYaV[c_aYY5 Y \Yim XQcV] ^QhY^Qcm `_Yb[ S bYbcV]^lf
UYaV[c_aYpf7

3 bS_VZ aQR_cV aVUQ[c_a bSpXVZ Yb`_\mXdVc USQ b`Yb[Q bY]S_\_SC b`Yb_[
YXSVbc^lf 1aQXaViݷ^^lf5 _c Q^T\YZb[_T_ B5C?<F542 bY]S_\_S Y b`Yb_[ ^VaQX6
aViݷ^^lf bbl\_[ 1E>B5C?<F54 <9>;C27 3 `VaSlZ b`Yb_[ XQ^_bpcbp bY]S_\l5 n[b6
`_acYadV]lV _RkV[c^l]Y ]_Ud\p]Y 1S bS_Yf cV[bcQf ^Q pXl[V QbbV]R\VaQ
WJ\V ]l `_]VhQ\Y cQ[YV bY]S_\l UYaV[cYS_Z 7<?21<25 S_ Sc_a_Z b`Yb_[
XQ^_bpcbp bY]S_\l5 [ [_c_al] dWV Vbcm _RaQjV^Yp5 c_ Vbcm Y]Vocbp ]_Ud\Y5
Y]`_acYadojYV ncY bY]S_\l 1U\p WJ\V nc_ bY]S_\l5 _RkpS\V^^lV UYaV[6
cYS_Z 5HD5B> Y XQcV] Yb`_\mX_SQ^^lV25 ^_ [_c_alV `_[Q ^V SbcaVcY\Ybm ^Y S
_U^_] YX ]_Ud\VZ S [QhVbcSV n[b`_acYadV]lf7

AVUQ[c_a bSpXVZ ^QhY^QVc aQR_cd5 Y^YgYQ\YXYa_SQS b`Yb_[ aQXaViݷ^^lf
bY]S_\_S [Q[ `dbc_Z5 Q b`Yb_[ ^VaQXaViݷ^^lf ‑ [Q[ b_UVaWQjYZ _U^d c_\m6
[_ ]Vc[d c_h[Y Sf_UQ 1`_ d]_\hQ^Yo nc_ ]Vc[Q hCD1BD25 Y iQT XQ iQT_]
`a_USYTQVcbp b\VSQ ^Q`aQS_ `_ b`Yb[d _RkV[c_S5 d[QXQ^^lf S VT_ [_]Q^U6
^_Z bca_[V7 3 b\dhQV5 Vb\Y _hVaVU^l] d[QXQ^^l] _RkV[c_] RdUVc _RkV[c^lZ
eQZ\5 aVUQ[c_a bSpXVZ ݷaY^Y]QVc`ݷ VT_ S e_a]YadV]lZ Yb`_\^pV]lZ eQZ\7
@aY nc_] SbV bY]S_\l5 n[b`_acYadV]lV ncY] ]_Ud\V]5 XQ^_bpcbp S b`Yb_[
YXSVbc^lf bY]S_\_SD Vb\Y ^V[_c_alV YX ^Yf `aYbdcbcS_SQ\Y S b`Yb[V ^VaQX6
aViݷ^^lf bbl\_[5 _^Y _ccdUQ dUQ\pocbp7 BY]S_\l5 Y]`_acYadV]lV ]_Ud\V]5
XQ^_bpcbp S b`Yb_[ ^VaQXaViݷ^^lf bbl\_[5 Vb\Y c_\m[_ _^Y [ nc_]d SaV]V6
^Y ^V eYTdaYadoc S b`Yb[V YXSVbc^lf bY]S_\_S7 ?RkV[c^lZ [_U YX ]_Ud\p
`aY^Y]QVcbp aVUQ[c_a_] bSpXVZ [ `_b\VUdojV]d `aV_RaQX_SQ^Yo S Yb`_\6
^pV]lZ [_U Y SbcQS[V S Yb`_\^pV]lZ eQZ\7

6b\Y WV _hVaVU^l] _RkV[c_] YX b`Yb[Q5 d[QXQ^^_T_ S [_]Q^U^_Z bca_6
[V5 _[QWVcbp RYR\Y_cV[Q5 UVZbcSYp aVUQ[c_aQ bSpXVZ RdUdc R_\VV b\_W^l]Y
Y TYR[Y]Y5 `_b[_\m[d S_X]_W^_5 hc_ `aY^Y]Qcm SbV b_bcQS\pojYV RYR\Y_6
cV[d ]_Ud\Y ^Y [ hV]d7 @aVWUV SbVT_ aVUQ[c_a bSpXVZ bSVaYcbp b_ b`Yb[_]
^VaQXaViݷ^^lf bbl\_[D Vb\Y nc_c b`Yb_[ `dbc5 RYR\Y_cV[Q RdUVc `_\^_bcmo

<@=l XUVbm ^V aQbb]QcaYSQV] b\dhQZ cQ[ ^QXlSQV]lf aQXUV\pV]lf RYR\Y_cV[5 eQZ\l
[_c_alf Y]Voc bdeeY[b 7C?D [_^gV`gYp UY^Q]YhVb[_Z XQTadX[Y caVRdVc U_`_\^YcV\m^_T_
_RbdWUV^Yp5 [_c_a_V Slf_UYc XQ aQ][Y ^QiVZ [^YTY7



<7@7 AQXUV\m^Qp caQ^b\pgYp ?<<

`a_YT^_aYa_SQ^Q [Q[ ^V^dW^Qp7 ?U^Q[_ _Rlh^_ b`Yb_[ S cQ[_Z bYcdQgYY ^V
`dbc 1Y^QhV `a_TaQ]]Ybc ^V bcQ\ Rl d[QXlSQcm RYR\Y_cV[d25 Y b\VUdojY]
UVZbcSYV] aVUQ[c_aQ bSpXVZ bcQ^_Spcbp `__hVaݷU^lV `_`lc[Y ^QZcY S RYR6
\Y_cV[V cQ[YV ]_Ud\Y5 [_c_alV n[b`_acYadoc _UY^ Y\Y ^Vb[_\m[_ bY]S_\_S
b Y]V^Q]Y5 eYTdaYadojY]Y S cV[djV] b`Yb[V ^VaQXaViݷ^^lf bbl\_[D Vb\Y
cQ[_Z ]_Ud\m ^QZUV^5 aVUQ[c_a bSpXVZ ݷaY^Y]QVc`ݷ VT_5 b__cSVcbcSdojY]
_RaQX_] ]_UYeYgYadVc b`Yb[Y bY]S_\_S Y ^QhY^QVc aQbb]_caV^YV RYR\Y_6
cV[Y b^_SQ5 Y cQ[ U_ cVf `_a5 [_TUQ ^Y _UY^ YX _bcQSiYfbp S RYR\Y_cV[V
^V`aY^pclf ]_Ud\VZ ^V RdUVc `aYT_UV^ U\p aQXaViV^Yp bbl\_[7 C_TUQ aVUQ[6
c_a bSpXVZ `aV[aQjQVc aQbb]_caV^YV RYR\Y_cV[Y Y `VaVf_UYc [ b\VUdojV]d
_RkV[cd YX b`Yb[Q7 3 aVXd\mcQcV YX RYR\Y_cV[Y RVadcbp c_\m[_ cV ]_Ud\Y5 [_6
c_alV ^dW^l5 hc_Rl dU_S\VcS_aYcm `_caVR^_bcY `aVUiVbcSdojYf ]_Ud\VZ
S Y]`_acV bY]S_\_S5 `\ob5 S_X]_W^_5 cV ]_Ud\Y5 S [_c_alf ^dWUQocbp dWV
`aY^pclV ]_Ud\Y YX c_Z WV RYR\Y_cV[Y7 CQ[5 `aY bR_a[V `a_TaQ]]l 7B55D
YX `aVUlUdjVT_ `QaQTaQeQ aVUQ[c_a bSpXVZ b^QhQ\Q `aY^p\ YX RYR\Y_cV[Y
<927B55D71 ]_Ud\Y 75DCDB5 @EDCDB Y AE9D5 `_b[_\m[d S ^Yf `aYbdcbcS_SQ\Y
bY]S_\l5 Y]`_acYadV]lV aQ^VV `aY^pcl] ]_Ud\V] 7B55D7?D XQcV] aVUQ[c_a
bSpXVZ `aY^p\ Y ]_Ud\m CDB<5>5 `_b[_\m[d S [ݷ^ ^dWUQ\bp ]_Ud\m @EDCDB7

AVUQ[c_a bSpXVZ SlUQݷc b__RjV^Yp _R _iYR[Qf Y _c[QXlSQVcbp `a_U_\6
WQcm bR_a[d Yb`_\^pV]_T_ eQZ\Q S USdf _b^_S^lf b\dhQpf7 @VaSlZ YX ^Yf
S_X^Y[QVc5 [_TUQ b`Yb_[ _RkV[c_S 1]_Ud\VZ Y RYR\Y_cV[2 YbhVa`Q^5 Q b`Yb_[
^VaQXaViݷ^^lf bbl\_[ ^V _`dbcV\5 c_ Vbcm [Q[ ]Y^Y]d] _UY^ YX `aY^pclf
]_Ud\VZ bbl\QVcbp S [QhVbcSV S^Vi^VT_ ^Q bY]S_\5 [_c_alZ cQ[ ^Y S _U^_]
YX ]_Ud\VZ Y ^V SbcaVcY\bpD cQ[Qp _iYR_h^Qp bYcdQgYp ^QXlSQVcbp ^V_`aV6
UV\ݷ^^_Z bbl\[_Z 1Q^T\7 E>45fi>54 B565B5>3527 3c_a_Z b\dhQZ _iYR_h^_Z
bYcdQgYY ‑ `_pS\V^YV S _hVaVU^_] `aY^Y]QV]_] ]_Ud\V n[b`_acYadV]_T_
bY]S_\Q5 [_c_alZ [ nc_]d ]_]V^cd dWV X^QhYcbp S b`Yb[V YXSVbc^lfD Y^QhV
T_S_ap5 USQ Y\Y R_\VV `aY^pclf [ aQbb]_caV^Yo ]_Ud\p n[b`_acYadoc _UY^
Y c_c WV bY]S_\7 Nc_ ^QXlSQVcbp [_^e\Y[c_] Y]ݷ^<A7

9^cVaVb^_5 hc_ aVUQ[c_a bSpXVZ ^Y[_TUQ ^V S_XSaQjQVcbp ^QXQU S
bS_ݷ] USYWV^YY `_ b`Yb[d _RkV[c_S5 cQ[ hc_ Vb\Y ^V[_c_alZ ]_Ud\m YX b_bcQ6
SQ RYR\Y_cV[Y ^V Rl\ `aY^pc ^Q ]_]V^c5 [_TUQ aVUQ[c_a U_ nc_Z RYR\Y_cV[Y
U_RaQ\bp5 c_ `_c_] _^ ^V RdUVc `aY^pc cV] R_\VV5 UQWV Vb\Y S [Q[_]6\YR_
YX `_b\VUdojYf ]_Ud\VZ `_pSYcbp Y]`_acYadV]lZ bY]S_\5 [_c_alZ ]_W^_
Rl\_ Rl aQXaViYcm5 `aY^pS Vjݷ ]_Ud\Y YX aQ^VV _RaQR_cQ^^_Z RYR\Y_cV[Y7
9X nc_T_ eQ[cQ SlcV[QVc SQW^_V b\VUbcSYVC _RkV[c^lV ]_Ud\Y b\VUdVc d[Q6
XlSQcm aQ^miV5 hV] RYR\Y_cV[Y5 S [_c_alf ncY ]_Ud\Y ^dWUQocbp7 3c_a_V
SQW^_V b\VUbcSYV ‑ RYR\Y_cV[Y ^Y[_TUQ ^V U_\W^l `VaV[aݷbc^_ XQSY6
bVcm UadT _c UadTQ5 c_ Vbcm Vb\Y _U^Q RYR\Y_cV[Q Yb`_\mXdVc S_X]_W^_bcY
Sc_a_Z5 c_ Sc_aQp ^V U_\W^Q Yb`_\mX_SQcm S_X]_W^_bcY `VaS_Z7 6b\Y `_U_R6

<AB_SaV]V^^lV aVUQ[c_al bSpXVZ S dT_Ud ^VaQUYSl] `a_TaQ]]YbcQ] `_XS_\poc ^V bhY6
cQcm ^V[_c_alV b\dhQY [_^e\Y[cQ Y]ݷ^ _iYR[_ZD nc_ Yb`_\mXdVcbp5 ^Q`aY]Va5 [_]`Y\p6
c_aQ]Y pXl[Q BY447 @_bcQaQZcVbm5 ^Qb[_\m[_ S_X]_W^_5 ^V `_\QTQcmbp ^Q `_U_R^lV S_X6
]_W^_bcY7



?<= 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

^_T_ a_UQ `VaV[aݷbc^lV XQSYbY]_bcY S_X^Y[\Y5 cQ[YV USV RYR\Y_cV[Y b\VUdVc
_RkVUY^Ycm S _U^d5 f_cp \dhiV b^QhQ\Q `_Ud]Qcm5 ^V\mXp \Y YXRQSYcmbp _c
hQbcY XQSYbY]_bcVZ5 `dbcm UQWV gV^_Z UdR\Ya_SQ^Yp ed^[gY_^Q\m^_bcY7

BUV\QV] Vjݷ _U^_ SQW^_V XQ]VhQ^YV7 5_ cVf `_a5 `_[Q RYR\Y_cV[Y S__R6
jV ^V XQSYbpc UadT _c UadTQ5 ]l ]_WV] ^V b\Yi[_] S_\^_SQcmbp _ `_apU[V
`QaQ]Vca_S U\p aVUQ[c_aQ bSpXVZC U_bcQc_h^_ b^QhQ\Q d[QXQcm S `a_YXS_\m6
^_] `_apU[V SbV _RkV[c^lV eQZ\l5 b_bcQS\pojYV ^Qid `a_TaQ]]d5 Q XQcV]5
_`pcm6cQ[Y S `a_YXS_\m^_] `_apU[V5 `VaVhYb\Ycm SbV ^dW^lV RYR\Y_cV[Y7
6b\Y WV XQSYbY]_bcY ]VWUd RYR\Y_cV[Q]Y `_pS\pocbp5 `_apU_[ Yf d[QXQ6
^Yp bcQ^_SYcbp SQWV^5 Y `aY VT_ ^Vb_R\oUV^YY `a_TaQ]]Q ^V b_RVaݷcbp7 ;Q[
SYUY]5 XQSYbY]_bcY RYR\Y_cV[ UadT _c UadTQ5 UQWV ^V `VaV[aݷbc^lV5 `_a_W6
UQoc _`aVUV\ݷ^^lV `a_R\V]lD ^QU_ b[QXQcm5 hc_ baVUY ncYf `a_R\V] `_ap6
U_[ QaTd]V^c_S U\p aVUQ[c_aQ bSpXVZ ‑ _c^oUm ^V bQ]Qp bVamݷX^Qp5 f_cp
Y bQ]Qp _hVSYU^Qp7 @_nc_]d5 `aVWUV hV] `_\QTQcmbp `aY aQXaQR_c[V _U^_Z
RYR\Y_cV[Y ^Q S_X]_W^_bcY UadT_Z5 b\VUdVc ]^_T_[aQc^_ Y cjQcV\m^_ Sbݷ
_RUd]QcmD \dhiV ^V U_`db[Qcm cQ[Yf XQSYbY]_bcVZ S__RjV ^Y[_TUQ5 c_ Vbcm
b\VUdVc bcQaQcmbp `a_V[cYa_SQcm RYR\Y_cV[Y cQ[5 hc_Rl _^Y ^Y[_TUQ ^V Yb6
`_\mX_SQ\Y S_X]_W^_bcY UadTYf RYR\Y_cV[7 6b\Y cQ[_V Sbݷ WV b\dhY\_bm5
bc_Yc `_Ud]Qcm5 ^V _RkVUY^Ycm \Y cQ[YV RYR\Y_cV[Y S _U^d ‑ ^_ nc_ c_WV ^V
SbVTUQ `aQSY\m^_5 `_b[_\m[d S_X]_W^_bcY \oR_Z RYR\Y_cV[Y U_\W^l Rlcm
f_cm hV]6c_ ]VWUd b_R_Z S \_TYhVb[_] b]lb\V _RkVUY^V^l7

8^Q^YV `aY^gY`_S aQR_cl aVUQ[c_aQ bSpXVZ `aYT_UYcbp SQ] ^V c_\m[_
1Y ^V bc_\m[_2 S dhVR^_] `a_TaQ]]Ya_SQ^YY ^Q pXl[V QbbV]R\VaQ5 ^_ Y S
`aQ[cYhVb[_Z aQR_cV ^Q pXl[Qf `a_TaQ]]Ya_SQ^Yp Slb_[_T_ da_S^p5 S _b_6
RV^^_bcY ^Q pXl[Qf BY Y BY447 >V `aY^Y]Qp S_ S^Y]Q^YV b_UVaWQ^YV nc_T_
`QaQTaQeQ5 Sl aYb[dVcV5 b _U^_Z bc_a_^l5 `VaVTadXYcm bS_Y Yb`_\^pV]lV
eQZ\l ^V^dW^l] 1^VYb`_\mXdV]l]2 b_UVaWY]l]5 Q b UadT_Z ‑ b`a_V[cYa_6
SQcm bS_Y RYR\Y_cV[Y cQ[5 hc_ bQ]Y ^Qh^ݷcV S ^Yf `dcQcmbp7

8QSVaiQp _RbdWUV^YV aVUQ[c_aQ bSpXVZ5 _c]VcY]5 hc_ bQ] _^ 1[Q[ `a_6
TaQ]]Q2 U_bcQc_h^_ b\_WV^5 f_cp R�_\miQp hQbcm VT_ ed^[gY_^Q\m^_bcY SQ]
]_WVc ^Y[_TUQ ^V `_caVR_SQcmbp7 CQ[ Y\Y Y^QhV5 <4 aQb`_X^Qݷc ^Vb[_\m[_ UV6
bpc[_S aQX^__RaQX^lf _`gYZ [_]Q^U^_Z bca_[Y Y UQWV d]VVc _RaQRQclSQcm
b`VgYQ\m^lV eQZ\l bgV^QaYVS 1<9>;5B C3B9@DC25 d`aQS\pojYV f_U_] [_]`_^_S6
[Y7 BgV^QaYY ]l aQbb]QcaYSQcm ^V RdUV]5 [Q[ Y R_\miY^bcS_ _`gYZD _bcQ^_6
SY]bp \Yim ^Q ^Vb[_\m[Yf5 [_c_alV5 S_6`VaSlf5 ]_Tdc SQ] `_caVR_SQcmbp5 Q
S_6Sc_alf5 UQoc `aVUbcQS\V^YV _ c_]5 [Q[ Y hV] XUVbm ]_W^_ d`aQS\pcm7

>Vb[_\m[_ e\QT_S ]l dWV SYUV\YC 6< `_XS_\pVc `_U[\ohYcm RYR\Y_cV[d
`_ Vݷ [aQc[_]d Y]V^Y 1^V d[QXlSQp `_\^_V Y]p eQZ\Q Y `dcm [ ^V]d25 6U
U_RQS\pVc ^_SlV UYaV[c_aYY S ^QhQ\_ b`Yb[Q UYaV[c_aYZ5 TUV [_]`_^_SjY[
RdUVc Yb[Qcm eQZ\l RYR\Y_cV[5 `_U[\ohQV]lf hVaVX 6<7 E\QT 6? XQUQݷc Y]p
eQZ\Q5 `_\dhQV]_T_ S aVXd\mcQcV aQR_cl 1_Rlh^_ ‑ Yb`_\^pV]_T_27 E\QT
6= XQUQݷc QafYcV[cdad 1Vb\Y dT_U^_5 25ݷQce_a]d\`ݷ U\p [_c_a_Z `a_YXS_6
UYcbp bR_a[QD cQ[5 ]l ^V_U^_[aQc^_ d`_]Y^Q\Y5 hc_ `aY bR_a[V <;6RYc^lf
`a_TaQ]] ^Q ?=6RYc^lf bYbcV]Qf ^dW^_ d[QXlSQcm [\oh 6= 5<6h9<A?7



<7A7 1aYe]VcY[Q b `\QSQojVZ c_h[_Z ?<>

5_RQSY] [ nc_]d5 hc_ e\QT 6>?CD4<92 dbcaQ^pVc YX b`Yb[Q `_Yb[Q bY6ݷ
bcV]^lVݷ UYaV[c_aYY5 _bcQS\pp c_\m[_ cV5 [_c_alV Sl bQ]Y d[QXQ\Y b `_]_6
jmo 6UD _`gYp 65 `_XS_\pVc dbcQ^_SYcm Y]p ]Vc[Y U\p c_h[Y Sf_UQ5 _c\Yh^_V
_c hCD1BD 1^Q`aY]Va5 Vb\Y S[\ohYcm S [_]Q^U^do bca_[d \Y^[VaQ 65 7?7?7?5
c_ RdUVc Yb`_\mX_SQcmbp ]Vc[Q 7?7?7? S]Vbc_ hCD1BD27 ?`gYp 6I `aY^Y]QVc S
[QhVbcSV `QaQ]VcaQ Y]p bY]S_\QD [_]`_^_SjY[ `aY ^Q\YhYY cQ[_Z _`gYY Sl6
UQbc S_ SaV]p aQR_cl b__RjV^YV _ [QWU_] d`_]Y^Q^YY d[QXQ^^_T_ bY]S_\Q5
[_c_a_V V]d SbcaVcY\_bm S _RkV[c^lf eQZ\Qf Y RYR\Y_cV[Qf7

3 RdUdjV] `aY `a_TaQ]]Ya_SQ^YY ^Q BY Y BY44 SQ] ]_Tdc _[QXQcmbp `_\VX^l
e\QT 6CD1D935 XQ`aVjQojYZ Yb`_\mX_SQ^YV UY^Q]YhVb[Yf SVabYZ RYR\Y_cV[ Y UV\Q6
ojYZ `_\dhQV]lZ ^Q Slf_UV Yb`_\^pV]lZ eQZ\ bcQcYhVb[Y b[_]`_^_SQ^^l]5 ^V XQ6
SYbpjY] ^Y _c hVT_ S^Vi^VT_5 Y e\QW_[ 6C 1_c b\_SQ CDB9@25 [_c_alZ dbcaQ^pVc YX
aVXd\mcYadojVT_ eQZ\Q Sbo ݷYi^oo\ݷ Y^e_a]QgYo 1S _b^_S^_] _c\QU_h^do27 @aY
`a_TaQ]]Ya_SQ^YY ^Q pXl[V QbbV]R\VaQ ]l Y cQ[ ^V Yb`_\mX_SQ\Y ^Y[Q[YV UY^Q]YhV6
b[YV RYR\Y_cV[Y5 Y _c\QU_h^do Y^e_a]QgYo c_WV S _RkV[c^lV eQZ\l ^V `_]VjQ\Y5
f_cp nc_ S_X]_W^_5 Vb\Y d[QXQcm >1C=’d e\QT 675 `_ b]lb\d Q^Q\_TYh^lZ cQ[_]d WV
e\QTd OB55 Y1C31< 1b]7 5=7>:7;ݷ bca7 =?A27

<7A7 1aYe]VcY[Q b `\QSQojVZ c_h[_Z

5_ bYf `_a ]l aQbb]QcaYSQ\Y c_\m[_ [_]Q^Ul U\p aQR_cl b gV\l]Y hYb6
\Q]Y7 =VWUd cV]5 Vjݷ S_ SSVUV^YY ]l aQbb[QXlSQ\Y _ SlhYb\V^Ypf S hYb\Qf
b `\QSQojVZ c_h[_Z 1b]7 25>7=7:ݷ Q `aY YXdhV^YY @Qb[Q\p UQWV bQ]Y b ^Y6
]Y aQR_cQ\Y 1Sb`_]^YcV cY` B51<27 >Q`_]^Y]5 hc_ hYb\_ b `\QSQojVZ c_h6
[_Z _Rlh^_ bhYcQVcbp `aVUbcQS\pojY] ^V[do SV\YhY^d `aYR\YXYcV\m^_5 Q
S f_UV aQR_cl `aY Sl`_\^V^YY QaYe]VcYhVb[Yf _`VaQgYZ S_X^Y[Qoc _iYR[Y
_[adT\V^YpD nc_ ^VYXRVW^Qp `\QcQ XQ `aVUbcQS\V^YV ^V`aValS^lf `_ bS_VZ
bdcY SV\YhY^ UYb[aVc^l] b`_b_R_]7

3 aQ^^Yf `a_gVbb_aQf \Y^VZ[Y HA? 1S`\_cm U_ A9<A?2 S_X]_W^_bcY aQ6
R_cl b hYb\Q]Y b `\QSQojVZ c_h[_Z _cbdcbcS_SQ\YD Yf ]_W^_ Rl\_ \YR_
n]d\Ya_SQcm `a_TaQ]]^_5 Y aQR_cQ\Q cQ[Qp n]d\pgYp _hV^m ]VU\V^^_5 \YR_
dbcQ^_SYcm S [_]`mocVa U_`_\^YcV\m^do ]Y[a_bfV]d5 ^QXlSQV]do QaYe6
]VcYhVb[Y] b_`a_gVbb_a_] C A9A@ U\p A9A?5 A9;A@ U\p A9;A?5 Y5 ^Q[_^Vg5
A9<A@ U\p A9<A?7 ;_]`mocVal ^Q _b^_SV <A?6T_ `a_gVbb_aQ Rl\Y _b^QjV^l
b_`a_gVbb_a_] VUSQ \Y ^V SbVD b`a_bQ ^Q [_]`mocVal RVX cQ[_S_T_ ^V Rl6
\_5 `_b[_\m[d ^VX^QhYcV\m^_V dUViVS\V^YV bYbcV]l ^V [_]`V^bYa_SQ\_ _c6
SaQcYcV\m^_ ]VU\V^^_Z aQR_cl ]QiY^l b \oRl]Y ]Q\_6]Q\mb[Y XQ]Vc^l]Y
aQbhݷc^l]Y XQUQhQ]Y7 @_b\VU^Y] `a_gVbb_a_] \Y^VZ[Y5 aQbbhYcQ^^l] ^Q
b_`a_gVbb_a [Q[ _cUV\m^do ]Y[a_bfV]d5 bcQ\ =A?\aD `aY aQXaQR_c[V b\VUdo6
jVT_ `a_gVbb_aQ5 =A?Ma5 bfV]l b_`a_gVbb_aQ Rl\Y S[\ohV^l S _U^d eYXYhV6
b[do ]Y[a_bfV]d b _b^_S^l] `a_gVbb_a_]7 CV] ^V ]V^VV5 b c_h[Y XaV^Yp Sl6
`_\^pojVZbp `a_TaQ]]l QaYe]VcYhVb[YZ b_`a_gVbb_a `_6`aVW^V]d 1U_ bYf
`_a2 `aVUbcQS\pVc b_R_Z _cUV\m^lZ `a_gVbb_a b_ bS_VZ bYbcV]_Z aVTYbca_S5
b_SbV] ^V `_f_WYf ^Q aVTYbcal _b^_S^_T_ `a_gVbb_aQ5 b_ bS_Y]Y e\QTQ]Y5



?<? 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

CQR\YgQ <7>7 E_a]Qcl hYbV\ b `\QSQojVZ c_h[_Z
>QXSQ^YV aQX]Va `_apU_[ ]Q^cYbbQ
ݷc_h^_bcYݷ 1RYc2 aQX]Va b]VjV^YV 1RYc2
_Rlh^Qp c_h^_bcm <; A :;@ ;<

†

US_Z^Qp c_h^_bcm ?= :: :9;< >;
†

`_SliV^^Qp c_h^_bcm A9 :> :?<A< ?=
††

†
GV\Qp hQbcm ]Q^cYbbl ^V faQ^Ycbp Y `_UaQXd]VSQVcbp aQS^_Z :7

††
BcQaiYZ RYc ]Q^cYbbl bhYcQVcbp Vݷ gV\_Z hQbcmo 1_Rlh^_ aQS^_Z :27

[_c_alV `aYf_UYcbp [_`Ya_SQcm S _b^_S^_Z aVTYbca e\QT_S b`VgYQ\m^l]Y
[_]Q^UQ]Y5 Y b_ bS_Y]Y bS_V_RaQX^l]Y `aY^gY`Q]Y ed^[gY_^Ya_SQ^Yp7

<7A7:7 E_a]Qcl hYbV\ b `\QSQojVZ c_h[_Z

@aVUbcQS\V^YV hYbV\ b `\QSQojVZ c_h[_Z ]l _RbdWUQ\Y S_ SS_U^_Z hQ6
bcY 1b]7 27>7=7:ݷ >Q`_]^Y]5 hc_ cQ[_V `aVUbcQS\V^YV b_bc_Yc YX caݷf hQbcVZ ‑
X^Q[_S_T_ RYcQ 5 b]Vjݷ^^_T_ `_apU[Q 1Q^T\7 291C54 5H@?>5>D2 Y ]Q^cYb6
bl 7 >Q aQbb]QcaYSQV]_Z ^Q]Y Q``QaQc^_Z `\Qce_a]V Yb`_\mXdVcbp caY e_a6
]QcQ hYbV\ b `\QSQojVZ c_h[_Z ‑ _Rlh^_Z5 US_Z^_Z Y `_SliV^^_Z c_h^_6
bcY<B 1b]7 cQR\7 <7>27 =Q^cYbbQ _Rlh^_ dU_S\VcS_apVc b__c^_iV^Yo 1 6 𝑚 < 25
hc_ `_XS_\pVc ^V faQ^Ycm Vݷ gV\do hQbcm5 `_UaQXd]VSQp Vݷ aQS^_Z 15 f_cp S
e_a]QcV `_SliV^^_Z c_h^_bcY gV\Qp hQbcm ]Q^cYbbl Sbݷ aQS^_ faQ^Ycbp
1`_U ^Vݷ _cS_UYcbp _UY^ RYc27 1aYe]VcYhVb[_V X^QhV^YV hYb\Q b `\QSQojVZ
c_h[_Z _`aVUV\pVcbp [Q[

(−1)𝑠 · 2𝑝−𝑏 ·𝑚

TUV 𝑠 ‑ X^Q[_SlZ RYc5 𝑝 ‑ X^QhV^YV `_apU[Q 1[Q[ RVXX^Q[_S_T_ gV\_T_25 𝑏 ‑
b]VjV^YV `_apU[Q U\p UQ^^_T_ e_a]QcQ5 𝑚 ‑ ]Q^cYbbQ7

3_ SbVf e_a]QcQf X^QhV^YV `_apU[Q5 b_bc_pjVV YX _U^Yf ^d\VZ Y\Y YX _U6
^Yf VUY^Yg5 aQbb]QcaYSQVcbp [Q[ `aYX^Q[ _b_R_Z e_a]l hYb\Q7 9X SbVf ncYf
e_a] _Rlh^l] hYb\_] _[QXlSQVcbp c_\m[_ _Rl[^_SV^^lZ ^_\m5 `aVUbcQS\V6
^YV [_c_a_T_ b_bc_Yc YX _U^Yf ^d\VZ ‑ Y S X^Q[V5 Y S `_apU[V5 Y S ]Q^cYbbV7
3 b_RlV_ݷ b\dhQYݷ ^_\m dT_UY\ `_ _U^_Z `a_bc_Z `aYhY^VC _^5 _hVSYU^_5 ^V
]_WVc Rlcm `aVUbcQS\V^ hYb\_] b ]Q^cYbb_Z5 XQ[\ohݷ^^_Z ]VWUd 1 Y 27 3bV
_bcQ\m^lV b_RlV_ݷ b\dhQYݷ bSYUVcV\mbcSdoc _ c_]5 hc_ hc_6c_ `_i\_ ^V cQ[5
S_`a_b \Yim S bVamݷX^_bcY nc_T_ V^ݷ cQ[7ݷ

3 hQbc^_bcY5 hYb\_5 X^Q[_SlZ RYc [_c_a_T_ dbcQ^_S\V^ S VUY^Ygd5 Q SbV
_bcQ\m^lV RYcl ‑ Y S ]Q^cYbbV5 Y S `_apU[V ‑ ^d\VSlV5 _X^QhQVc Y^db[ݷ
^_\m7ݷ 3_X^Y[^_SV^YV Y^db[ݷ ^d\pݷ S SlhYb\V^Ypf d[QXlSQVc ^Q c_5 hc_ ^Q
bQ]_] UV\V cQ] U_\W^_ Rlcm _caYgQcV\m^_V hYb\_5 bc_\m ]Q\_V `_ ]_Ud6
\o5 hc_ VT_ S__RjV ^Y[Q[ ^V\mXp `aVUbcQSYcm f_cm b _U^Y] X^QhQjY] RYc_]
S ]Q^cYbbV7 3`a_hV]5 cQ[Qp WV bYcdQgYp ]_WVc S_X^Y[^dcm Y b ob\`ݷ ^d6
ݷ[ݷ\ 1b\Yi[_] ]Q\_V `_ ]_Ud\o `_\_WYcV\m^_V hYb\_25 ^_ _Rlh^lZ ^_\m

<BB__cSVcbcSdojYV Q^T\_pXlh^lV cVa]Y^l ‑ C9>7<5 @B539C9?>5 4?E2<5 @B539C9?> Y 5HD5>454
@B539C9?>7



<7A7 1aYe]VcY[Q b `\QSQojVZ c_h[_Z ?<@

Sb6ݷcQ[Y ]_WVc Rlcm UVZbcSYcV\m^_ ^d\5[ݷ Q ^V aVXd\mcQc_] _iYR[Y _[adT6
\V^Yp5 c_TUQ [Q[ Y^db[ݷ ^_\mݷ SbVTUQ pS\pVc b_R_Z aVXd\mcQc cQ[_Z _iYR[Y7
>Qb[_\m[_ `aY nc_] Sbݷ 5ݷ_^XݷbVamݷ XQSYbYc _c aViQV]_Z XQUQhY7 3 R_\m6
iY^bcSV `aY[\QU^lf aQbhݷc_S aQX^YgQ ]VWUd ^d\ݷ] Y5 ^Q`aY]Va5 hYb\_]
2−10005 UQ UQWV Y 2−305 ^Y[Q[_T_ X^QhV^Yp ^V Y]VVc5 bc_\m ]Q\l]Y SV\YhY^Q6
]Y _Rlh^_ ]_W^_ `a_bc_ `aV^VRaVhmC [ `aY]Vad5 Vb\Y SlhYb\V^Yp `_[QXQ\Y5
hc_ QSc_]_RY\m USYWVcbp b_ b[_a_bcmo 10−10 []8h5 c_ S \oR_] aQXd]^_]
b]lb\V b\_SQ b\VUdVc bhYcQcm5 hc_ nc_c QSc_]_RY\m bc_Yc ^Q ]VbcV7

>V^d\VSQp ]Q^cYbbQ `aY ^d\VS_] `_apU[V _X^QhQVc UV^_a]Q\YX_SQ^^_V
hYb\_7 3 nc_] b\dhQV `_UaQXd]VSQVcbp5 hc_ b]Vjݷ^^lZ `_apU_[ aQSV^ bS_V]d
]Y^Y]Q\m^_ U_`dbcY]_]d X^QhV^Yo 16:;?5 6:9;;5 6:?A<;D SV\YhY^Q `_apU[Q RVX
dhݷcQ b]VjV^Yp `aY nc_] b_bcQS\pVc VUY^Ygd25 Q S ]Q^cYbbV gV\Qp hQbcm aQS6
^Q ^d\o7 @_pS\V^YV UV^_a]Q\YX_SQ^^lf hYbV\ S bcQ^UQacV RNNN6@>= SlXSQ\_
Y `a_U_\WQVc SlXlSQcm bVamݷX^do [aYcY[d5 `_b[_\m[d aVX[_ db\_W^pVc aV6
Q\YXQgYo `a_gVbb_a_S5 UQ Y `a_TaQ]]^_T_ _RVb`VhV^Yp c_WV5 ^V UQSQp `aY
nc_] ^Y[Q[_T_ `aQ[cYhVb[_T_ SlYTaliQ7 CQ[ Y\Y Y^QhV5 b_`a_gVbb_a ]_WVc
1c_ Vbcm eYXYhVb[Y b`_b_RV^2 `a_S_UYcm SlhYb\V^Yp b UV^_a]Q\YX_SQ^^l]Y
hYb\Q]Y5 ^_ Vb\Y Sl _R^QadWY\Y UV^_a]Q\YXQgYo S bS_Yf aQbhݷcQf5 c_ RdUVc
`aQSY\m^VV b]V^Ycm Yb`_\mXdV]lV VUY^Ygl YX]VaV^Yp ‑ ^Q`aY]Va5 aQbhݷc
bcY_][ݷ [_^UV^bQc_aQ `a_S_UYcm ^V S eQaQUQf5 Q S `Y[_eQaQUQf5 Q UYQ]Vca
iVbcVaݷ^[Y [Q[_T_6^YRdUm ]VfQ^YX]Q `aVUbcQS\pcm S ]Y\\Y]VcaQf5 Q ^V5 b[Q6
WV]5 S bSVc_Slf T_UQf7

3`a_hV]5 UQWV Vb\Y Sl RdUVcV YX]Vapcm ]Y[a_R_S S VUY^YgQf5 R_\VV `_Uf_UpjYf
U\p TQ\Q[cY[5 c_ S _R\Qbcm UV^_a]Q\YXQgYY ^V `_`QUݷcV ‑ U\p nc_T_ ^dW^_ hc_6^YRdUm
R_\VV bVamݷX^_V7 BdUYcV bQ]Y7 3 Qbca_^_]YY U_S_\m^_ `_`d\pa^Q VUY^YgQ aQbbc_p6
^Yp5 Y]V^dV]Qp `QabV[_]5 nc_ hdcm R_\miV caݷf bSVc_Slf \Vc7 AQbbc_p^Yp U_ bQ]lf
dUQ\ݷ^^lf _RkV[c_S5 b [_c_al]Y Qbca_^_]l [Q[6c_ Vjݷ dfYcapocbp Y]Vcm UV\_5 YX6
]Vapocbp S TYTQ`QabV[Qf D ]_W^_5 `_WQ\dZ5 b[QXQcm b dSVaV^^_bcmo5 hc_ TYTQ`QabV[ ‑
nc_ bQ]Qp R_\miQp YX VUY^Yg U\Y^l5 `aY]V^pV]lf ^Q `aQ[cY[V7 4YTQ`QabV[ b_bcQS\pVc
3.0857 · 1025 ]Vca_S7 @VaVZUݷ] cV`Vam ^Q UadT_Z [_^Vg i[Q\lD ]Y[a_R_S _bcQSY] S `_6
[_V5 aQbb]_caY] baQXd SYadbl7 AQX]Va SYaY_^Q _Rl[^_SV^^_T_ TaY``Q ‑ hc_6c_ _[_\_
100 ^]5 c_ Vbcm 10−7 ]7 8^Qp nc_5 ]l _R^QadWY]5 hc_ SYaY_^ TaY``Q Y]VVc S UYQ]VcaV
`aY]Va^_ 3.25 · 10−33 TYTQ`QabV[Q7 =QiY^^lZ 1c7 V7 US_Yh^lZ2 `_apU_[ U\p `aVUbcQS6
\V^Yp cQ[_T_ hYb\Q RdUVc aQSV^ 6::;5 c_ Vbcm UQWV U\p hYbV\ _UY^_h^_Z c_h^_bcY ^Q]
U_ `_`QUQ^Yp S _R\Qbcm UV^_a]Q\YXQgYY _bcQ^Vcbp Vjݷ := bcV`V^VZ US_Z[Y ‑ U_bcQ6
c_h^_5 hc_Rl aQXRYcm ^VbhQbc^lZ SYaY_^ ^Q _cUV\m^lV Qc_]l7 @_ `aQSUV T_S_ap5 Vb\Y
]l XQf_cY] S cVf WV TYTQ`QabV[Qf YX]VaYcm n\V[ca_^5 c_ S hYb\V _UY^_h^_Z c_h^_6
bcY ^Q] Sb6ݷcQ[Y ^V fSQcYc `_apU[_S5 ^_ ^Y[c_ SVUm ^V ]ViQVc SXpcm hYb\_ US_Z^_Z
c_h^_bcY ‑ cV] R_\VV hc_ S ^Yf SbV _Rlh^_ Y aQR_cQocD ^d Q cQ]5 Y]Vp S bS_ݷ] aQb6
`_apWV^YY `_apU[Y S`\_cm U_ 2−10225 ]l b_SVaiV^^_ RVX `a_R\V] b]_WV] SlaQXYcm
`\Q^[_Sb[do U\Y^d 1S aQ][Qf b_SaV]V^^lf eYXYhVb[Yf `aVUbcQS\V^YZ ‑ ^QY]V^mido
S_X]_W^do U\Y^d5 c_ Vbcm ]V^miV Rlcm ^V ]_WVc S__RjV ^Y[Q[25 `aY^pS XQ VUY^Ygd5
b[QWV]5 UYQ]Vca ^QR\oUQV]_Z hQbcY 3bV\V^^_ZD S`a_hV]5 nc_ `_\dhYcbp _SbVTݷ \Yimݷ
hc_6c_ _[_\_ 10−625 c_ Vbcm ]QiY^^lZ `_apU_[ RdUVc ]Y^db USVbcY b hV]6c_5 [dUQ cQ]
U_ clbphY7 3bݷ nc_ `_]_WVc _gV^Ycm d]bcSV^^lV b`_b_R^_bcY 1Q T\QS^_V ‑ bcV`V^m
RVX_cSVcbcSV^^_bcY2 QSc_a_S RNNN6@>=5 [_c_alV5 dWV _`YbQS Y^bcad]V^c U\p YX]VaV^Yp
SV\YhY^ ]^_T_ ]V^miYf5 hV] nc_ ]_WVc Rlcm _b]lb\V^^_ 1hc_ S gV\_] ^_a]Q\m^_5 Sbݷ



?<A 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

^dW^_ UV\Qcm b XQ`Qb_]5 Q aQXapU^_bcm ]QiY^^_T_ `_apU[Q ^Y[Q[ ^Q b\_W^_bcm aVQ6
\YXQgYY ^V S\YpVc25 cV] ^V ]V^VV `aYUd]Q\Y Vjݷ Y UV^_a]Q\YX_SQ^^lV hYb\Q5 aVX[_
db\_W^YS aQUY ^Yf Y aVQ\YXQgYo `a_gVbb_a_S5 Y `aQSY\Q aQR_cl b ^Y]Y7

@_apU_[5 b_bc_pjYZ YX _U^Yf VUY^Yg5 Yb`_\mXdVcbp U\p _R_X^QhV^Yp aQX6
^__RaQX^lf SYU_S Cݷ\V6hYbV^ݷ `\ob6RVb[_^Vh^_bcY Y ]Y^db6RVb[_^Vh^_bcY
1]Q^cYbbQ b_bc_Yc YX ^d\VZ5 X^Q[_SlZ RYc d[QXlSQVc5 `_\_WYcV\m^Qp d
^Qb RVb[_^Vh^_bcm Y\Y _caYgQcV\m^Qp25 Q cQ[WV ^V_`aVUV\ݷ^^_bcY5 cYf_6ݷ
T_ ^V6hYb\Q5ݷ _bYT^Q\m^_Tݷ ^V6hYb\Qݷ Y UQWV _V`_UUVaWYSQV]_T^ݷ hYb\Qݷ
1S ]Q^cYbbV `aY nc_] Vbcm VUY^Ygl5 cY` ^V6hYb\Q XQSYbYc _c [_^[aVc^_T_ Yf
aQb`_\_WV^Yp27 3 ^_a]Q\m^lf aQbhݷcQf ^YhVT_ `_U_R^_T_ SbcaVcYcmbp ^V ]_6
WVcD cQ[5 ݷRVb[_^Vh^_bcYݷ S_X^Y[Qoc5 [_TUQ Sl`_\^pVcbp UV\V^YV ^Q ^_\m5 ^_
`a_gVbb_a ^Qbca_V^ cQ[5 hc_Rl ^V Y^YgYYa_SQcm `aY nc_] Yb[\ohYcV\m^do
bYcdQgYo 1S^dcaV^^VV `aValSQ^YV2 Y ^V _cUQSQcm d`aQS\V^YV _`VaQgY_^^_Z
bYbcV]V7 @aY `a_SVUV^YY _Rlh^lf aQbhݷc_S `a_gVbb_a SbVTUQ Y^YgYYadVc Yb6
[\ohV^YV `aY UV\V^YY ^Q ^_\m Y S UadTYf `_U_R^lf _Rbc_pcV\mbcSQf7 @aY6
[\QU^_V `aY]V^V^YV aQbhݷc_S5 ^V _bcQ^QS\YSQojYfbp `aY Sl`_\^V^YY _`VaQ6
gYZ ^QU XQSVU_]_ ^V[_aaV[c^l]Y Ybf_U^l]Y UQ^^l]Y5 `aVUbcQS\pVc b_R_Z
_cUV\m^lZ U_bcQc_h^_ ^VcaYSYQ\m^lZ `aVU]Vc5 [_c_alZ ]l aQbb]QcaYSQcm
^V RdUV]7

@_b[_\m[d b_`a_gVbb_a d]VVc aQR_cQcm b SVjVbcSV^^l]Y hYb\Q]Y5 faQ6
^pjY]Ybp S `Q]pcY S \oR_] YX caݷf `VaVhYb\V^^lf e_a]Qc_S5 QbbV]R\Vad
`aYf_UYcbp `_UUVaWYSQcm _R_X^QhV^Yp U\p S_bm]YRQZc^lf Y UVbpcYRQZc^lf
_R\QbcVZ `Q]pcY7 5\p d[QXQ^Yp cQ[Yf aQX]Va_S _`VaQ^U_S S [_]Q^UQf Qb6
bV]R\Va WJ\V `aVUdb]QcaYSQVc [\ohVSlV b\_SQ AG?B4 1_c b\_S AE14B? G?B45
V_^^ݷdhVcSVaݷ b\_S_2ݷ Y DG?B4 1_c D5> G?B427 6bcm Y b__cSVcbcSdojYV `bVS6
U_[_]Q^Ul U\p _`YbQ^Yp UQ^^lf 14A XQUQݷc S_bm]YRQZc^_V X^QhV^YV5 4D ‑
UVbpcYRQZc^_V25 Q cQ[WV U\p aVXVaSYa_SQ^Yp ^VY^YgYQ\YXYa_SQ^^_Z `Q]p6
cY 1B5CA aVXVaSYadVc XQUQ^^_V [_\YhVbcS_ S_bm]YRQZc^lf n\V]V^c_S5 B5CD ‑
XQUQ^^_V [_\YhVbcS_ UVbpcYRQZc^lf27

3 `bVSU_[_]Q^UQf 44 Y 4A ]_W^_ Yb`_\mX_SQcm ^QapUd b _Rlh^l]Y gV\_6
hYb\V^^l]Y [_^bcQ^cQ]Y cQ[WV hYb\Q b `\QSQojVZ c_h[_Z5 Q 4D c_\m[_ Yf S
[QhVbcSV Y^YgYQ\YXQc_a_S Y U_`db[QVc7 WJ\V _c\YhQVc hYb\_ b `\QSQojVZ
c_h[_Z _c gV\_T_ `_ ^Q\YhYo UVbpcYh^_Z c_h[YD U_`db[QVcbp Yb`_\mX_SQ^YV
Qdh^_Z^ݷ ^_cQgYY5ݷ c_ Vbcm5 ^Q`aY]Va5 :99979 ]_W^_ XQ`YbQcm [Q[ :795<5
:7954< Y\Y :79N<5 Q 9799: ‑ [Q[ :7956< Y c7 `7 WJ\V cQ[WV `_UUVaWYSQVc
XQ`Ybm [_^bcQ^c b `\QSQojVZ c_h[_Z S iVbc^QUgQcVaYh^_Z bYbcV]V bhYb\V6
^Yp5 ^_ ncQ S_X]_W^_bcm Yb`_\mXdVcbp aVU[_7

?c]VcY]5 hc_ bQ] b_`a_gVbb_a5 Vb\Y V]d ^V ]ViQcm5 SbV UVZbcSYp Sl`_\6
^pVc b hYb\Q]Y `_SliV^^_Z c_h^_bcY5 Q hYb\Q UadTYf e_a]Qc_S Yb`_\mXdVc
c_\m[_ `aY XQTadX[V Y SlTadX[V7

<7A7;7 Dbca_ZbcS_ QaYe]VcYhVb[_T_ b_`a_gVbb_aQ

1aYe]VcYhVb[YZ b_`a_gVbb_a Y]VVc S_bV]m A96RYc_Slf aVTYbca_S U\p
faQ^V^Yp hYbV\5 [_c_alV ]l db\_S^_ _R_X^QhY] [95 [:5 7775 [@D aVTYbcal _RaQ6
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AYb7 <7:97 AVTYbcal QaYe]VcYhVb[_T_ b_`a_gVbb_aQ

Xdoc bS_V_RaQX^lZ bcV[5 c_ Vbcm _UY^ YX aVTYbca_S [𝑛 bhYcQVcbp SVaiY^_Z
bcV[Q Y _R_X^QhQVcbp \]95 b\VUdojYZ XQ ^Y] _R_X^QhQVcbp \]: Y c7 U75 `aYhݷ]
bhYcQVcbp5 hc_ b\VU_] XQ [@ YUݷc [9 1^Q`aY]Va5 Vb\Y [@ S ^Qbc_pjYZ ]_]V^c
_R_X^QhV^ [Q[ \]=5 c_ a_\m \]> RdUVc YTaQcm aVTYbca [95 \]? RdUVc S [: Y c7 U727
>Q aYb7 <7:9 `_[QXQ^Q bYcdQgYp5 [_TUQ SVaiY^_Z bcV[Q _RkpS\V^ aVTYbca [<D
a_\m SVaiY^l bcV[Q ]_WVc YTaQcm \oR_Z YX aVTYbca_S [𝑛5 `aYhݷ] `aY XQ^V6
bV^YY ^_S_T_ X^QhV^Yp S nc_c bcV[ SbV X^QhV^Yp5 [_c_alV cQ] dWV faQ^Y\Ybm5
_bcQocbp ^Q bS_Yf ]VbcQf5 Q ]V^pVcbp c_\m[_ ^_]Va aVTYbcaQ5 YTaQojVT_ a_\m
SVaiY^l5 c_ Vbcm Vb\Y S bcV[5 `_[QXQ^^lZ ^Q aYbd^[V5 S^VbcY ^_S_V X^QhV6
^YV5 c_ a_\m SVaiY^l ‑ \]9 ‑ `VaVZUݷc [ aVTYbcad [;5 aVTYbca [< bcQ^Vc
_R_X^QhQcmbp \]:5 Y cQ[ UQ\VV7 @aY dUQ\V^YY X^QhV^Yp YX bcV[Q `a_Ybf_UYc
_RaQc^_V UVZbcSYV7 ?c]VcY]5 hc_ [ ncY] aVTYbcaQ] ]_W^_ _RaQcYcmbp c_\m[_
`_ Yf cV[djV]d ^_]Vad S bcV[V5 c_ Vbcm `_ Y]V^Q] \]95 \]:5 7775 \]@7 ?RaQ6
cYcmbp [ ^Y] `_ Yf `_bc_p^^l] ^_]VaQ] 1[95 [:5 7775 [@2 ^V\mXp5 `a_gVbb_a ^V
UQݷc cQ[_Z S_X]_W^_bcY7

?R_X^QhV^Yp \]95 \]:5 7775 \]@ b__cSVcbcSdoc b_T\QiV^Yp] WJ\V7 3 UadTYf Qb6
bV]R\VaQf Yb`_\mXdocbp UadTYV _R_X^QhV^YpD S hQbc^_bcY5 VJ\V Y ^V[_c_alV Uad6
TYV QbbV]R\Val _R_X^QhQoc aVTYbcal QaYe]VcYhVb[_T_ b_`a_gVbb_aQ b Yb`_\mX_SQ^Y6
V] [adT\lf b[_R_[C \]1925 \]1:25 7775 \]1@25 Y Y]V^^_ cQ[YV _R_X^QhV^Yp hQjV SbVT_
SbcaVhQocbp S \YcVaQcdaV7 >V dUYS\pZcVbm nc_]d7

5\p d`aQS\V^Yp f_U_] SlhYb\V^YZ Yb`_\mXdocbp b\dWVR^lV aVTYbcal L[5
\[ Y ]`5 bcad[cdaQ [_c_alf `_[QXQ^Q ^Q aYb7 <7::7 @_ b]lb\d ncY aVTYbcal
b_bc_pc YX _cUV\m^lf RYc_S6e\QT_S5 b_UVaWQc ^Vb[_\m[_ USdfRYc_Slf `_\VZ
Y _U^_ caݷfRYc_S_V7 BVZhQb U\p `_\^_cl YX\_WV^Yp ]l aQbb[QWV] _R_ SbVf
RYcQf ncYf aVTYbca_S5 ^_ Vb\Y hc_6c_ _[QWVcbp ^V`_^pc^_ ‑ dhcYcV5 hc_ nc_
^V bcaQi^_5 Sl SbVTUQ db`VVcV SVa^dcmbp [ nc_]d `QaQTaQed7

AVTYbca b_bc_p^Yp \[ 1CD1D5 B579CD5B2 b_UVaWYc apU e\QT_S5 _`YblSQojYf5
[Q[ b\VUdVc YX ^QXSQ^Yp5 b_bc_p^YV QaYe]VcYhVb[_T_ b_`a_gVbb_aQ7 3 hQbc6
^_bcY5 RYcl :<6Z5 :;6Z Y ::6Z 1SbVT_ caY RYcQ2 b_UVaWQc hYb\_ _c 9 U_ @5
^QXlSQV]_V ]XY Y `_[QXlSQojVV5 [Q[_Z YX aVTYbca_S [𝑛 S ^Qbc_pjYZ ]_]V^c
bhYcQVcbp SVaiY^_Z bcV[Q7 E\QTY L9 1RYc A25 L; 1RYc :92 Y L< 1RYc :=2 b__c6
SVcbcSdoc `_ b]lb\d e\QTQ] gV^caQ\m^_T_ `a_gVbb_aQ LO5 YO Y cOD Vbcm Vjݷ
e\QT L:5 ^_ _^ `aY]V^pVcbp aVU[_7

=\QUiYV iVbcm aQXapU_S aVTYbcaQ \[ d[QXlSQoc ^Q _b_RlV bYcdQgYYC
`_cVap c_h^_bcY 1YN25 b\Yi[_] R_\mi_Z Y\Y b\Yi[_] ]Q\V^m[YZ aVXd\mcQc
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AYb7 <7::7 AQXapUl aVTYbca_S L[5 \[ Y ]`

`_b\VU^VZ _`VaQgYY 1XN Y ^N5 ?F5Bfl?G5 E>45Bfl?G25 UV\V^YV ^Q ^_\m 1cN25 UV6
^_a]Q\YXQgYp 1MN25 ^VU_`dbcY]Qp _`VaQgYp 1RN27 ; ^Y] `aY]l[QVc RYc \O5
d[QXlSQojYZ ^Q `VaV`_\^V^YV Y\Y Q^cY`VaV`_\^V^YV bcV[Q 1\O27 3bV ncY RY6
cl ]l `_Ua_R^_ aQbb]_caY] S 7A7@7>ݷ

E\QT R[ 19>D5BBE@D B5AE5CD2 d[QXlSQVc ^Q S_X^Y[^_SV^YV ^VXQ]Qb[Ya_SQ^6
^_Z Yb[\ohYcV\m^_Z bYcdQgYY5 S aVXd\mcQcV hVT_ Y^YgYYa_SQ^_ S^dcaV^^VV
`aValSQ^YVD dSYUVcm nc_c e\QT dbcQ^_S\V^^l] ]_W^_ c_\m[_ S _RaQR_chY6
[V `aValSQ^Yp S^dcaY _`VaQgY_^^_Z bYbcV]l5 cQ[ hc_ ^Qb _^ ^V [QbQVcbp7
>Q[_^Vg5 RYc K 12ECI2 _X^QhQVc5 hc_ b_`a_gVbb_a S ^Qbc_pjYZ ]_]V^c XQ^pc
QbY^fa_^^l] Sl`_\^V^YV] [_]Q^Ul7 >QU_ b[QXQcm5 hc_ S b_SaV]V^^lf `a_6
gVbb_aQf nc_c RYc c_WV ^VS_X]_W^_ dSYUVcm dbcQ^_S\V^^l] Y^QhV [Q[ S _R6
aQR_chY[V `aValSQ^Yp7

AVTYbca d`aQS\V^Yp L[ 13?>DB?< B579CD5B2 cQ[WV b_bc_Yc YX _cUV\m^lf e\Q6
T_S5 ^_5 S _c\YhYV _c aVTYbcaQ b_bc_p^Yp5 ncY e\QTY _Rlh^_ dbcQ^QS\YSQocbp
`a_TaQ]]_Z Y `aVU^QX^QhV^l U\p d`aQS\V^Yp b_`a_gVbb_a_]5 c_ Vbcm U\p XQ6
UQ^Yp aVWY]Q VT_ aQR_cl7 =\QUiYV iVbcm RYc nc_T_ aVTYbcaQ b__cSVcbcSdoc
_b_Rl] bYcdQgYp] c_h^_ cQ[ WV5 [Q[ ]\QUiYV iVbcm RYc \[5 ^_ `aVU^QX^QhV6
^l ^V U\p bYT^Q\YXQgYY _ ^Qbcd`\V^YY ncYf bYcdQgYZ5 Q U\p Yf ]Qb[Ya_S[Y ‑
Vb\Y b__cSVcbcSdojYZ RYc b_UVaWYc VUY^Ygd5 _b_RQp bYcdQgYp ^V `aYSVUݷc
[ S_X^Y[^_SV^Yo S^dcaV^^VT_ `aValSQ^Yp5 Q c_\m[_ [ dbcQ^_S[V RYcQ S aVTY6
bcaV L[7 2Ycl :: Y :9 1[L5 B?E>49>7 3?>DB?<2 XQUQoc aVWY] _[adT\V^Yp aVXd\m6
cQcQ _`VaQgYYC 99 ‑ [ R\YWQZiV]d hYb\d5 9: ‑ S bc_a_^d d]V^miV^Yp5 :9 ‑
S bc_a_^d dSV\YhV^Yp5 :: ‑ S bc_a_^d ^d\p 1c_ Vbcm S bc_a_^d d]V^miV^Yp
QRb_\oc^_Z SV\YhY^l27

2Ycl RL 1:;2 Y RNV 1@2 aVTYbcaQ L[ S b_SaV]V^^lf `a_gVbb_aQf ^V Yb`_\m6
Xdocbp7 2Ycl B Y A 1YL5 @B539C9?> 3?>DB?<2 dbcQ^QS\YSQoc c_h^_bcm Sl`_\^pV6
]lf _`VaQgYZC 99 ‑ <;6RYc^lV hYb\Q5 :9 ‑ ?=6RYc^lV hYb\Q5 :: ‑ A96RYc^lV
hYb\Q 1`_ d]_\hQ^Yo Yb`_\mXdVcbp Y]V^^_ nc_c aVWY]5 Y `_caVR^_bcm VT_
YX]V^Ycm S_X^Y[QVc [aQZ^V aVU[_27

AVTYbca cVT_S ]` b_UVaWYc `_ USQ RYcQ U\p _R_X^QhV^Yp b_bc_p^Yp [QWU_6
T_ YX aVTYbca_S [9‑[@C 99 ‑ aVTYbca b_UVaWYc hYb\_5 9: ‑ aVTYbca b_UVaWYc
^_\m5 :9 ‑ S aVTYbcaV hYb\_ b`VgYQ\m^_T_ SYUQ 1WJW5 RVb[_^Vh^_bcm Y\Y UV6
^_a]Q\YX_SQ^^_V hYb\_25 :: ‑ aVTYbca `dbc7 9bf_U^_ SbV S_bV]m aVTYbca_S
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`_]VhV^l [Q[ `dbclV5 `_ ]VaV U_RQS\V^Yp hYbV\ S bcV[ b__cSVcbcSdojYV aV6
TYbcal `_]VhQocbp [Q[ XQ`_\^V^^lV5 `aY YXS\VhV^YY hYbV\ YX bcV[Q ‑ b^_SQ
[Q[ `dbclV7 Nc_ `_XS_\pVc _cb\VWYSQcm `VaV`_\^V^YV Y Q^cY`VaV`_\^V^YV
bcV[Q ‑ cQ[YV bYcdQgYY5 [_TUQ S bcV[ XQ^_bYcbp UVSpc_V `_ bhݷcd hYb\_ 1[_6
c_a_V ^V[dUQ `_]VbcYcm25 \YR_5 ^Q_R_a_c5 UV\QVcbp `_`lc[Q YXS\Vhm hYb\_
YX `dbc_T_ bcV[Q7

B\dWVR^lV aVTYbcal ORY Y OMY `aVU^QX^QhV^l U\p faQ^V^Yp QUaVbQ Y
_`VaQ^UQ `_b\VU^VZ Sl`_\^pV]_Z b_`a_gVbb_a_] ]QiY^^_Z [_]Q^Ul Y Yb6
`_\mXdocbp _`VaQgY_^^_Z bYbcV]_Z `aY Q^Q\YXV `aYhY^ S_X^Y[^_SV^Yp _iY6
R_h^_Z 1Yb[\ohYcV\m^_Z2 bYcdQgYY7

=^V]_^YhVb[YV _R_X^QhV^Yp SbVf ]QiY^^lf [_]Q^U5 Y]VojYf _c^_iV6
^YV [ QaYe]VcYhVb[_]d b_`a_gVbb_ad5 ^QhY^Qocbp b Rd[Sl 6 _c Q^T\YZb[_T_
fl?1D9>7 1`\QSQojYZD b\_S_b_hVcQ^YV QSQojQp\`ݷ c_h[Qݷ `_6Q^T\YZb[Y XSd6
hYc [Q[ fl?1D9>7 @?9>D27 2_\miY^bcS_ cQ[Yf [_]Q^U ^V Y]VVc _`VaQ^UQ Y\Y
Y]VVc _UY^ _`VaQ^U5 ^_ SbcaVhQocbp Y [_]Q^Ul b USd]p _`VaQ^UQ]Y7 3 [Q6
hVbcSV _`VaQ^UQ ]_Tdc Slbcd`Qcm aVTYbcal b_`a_gVbb_aQ5 _R_X^QhQV]lV \]𝑛5
\YR_ _`VaQ^Ul cY`Q 7ݷQ]pcm`ݷ >V`_baVUbcSV^^lf _`VaQ^U_S5 c_ Vbcm hYbV\ b
`\QSQojVZ c_h[_Z `ap]_ S [_]Q^UV5 b_`a_gVbb_a ^V `_UUVaWYSQVc7

<7A7<7 ?R]V^ UQ^^l]Y b b_`a_gVbb_a_]

;_]Q^UQ 6<4 1fl?1D <?1425 Y]VojQp _UY^ _`VaQ^U5 `_XS_\pVc XQ^VbcY S aV6
TYbca_SlZ bcV[ hYb\_ YX XQUQ^^_T_ ]VbcQ5 S [QhVbcSV [_c_a_T_ ]_WVc Slbcd6
`Qcm _`VaQ^U cY`Q ݷQ]pcm`ݷ aQX]VaQ 4G?B45 AG?B4 Y\Y DG?B45 \YR_ aVTYbca
\]𝑛7 >Q`aY]Va5 [_]Q^UQ

6<4 CD9

b_XUQݷc [_`Yo SVaiY^l bcV[Q5 Q [_]Q^UQ

6<4 AG?B4 d=1DB9H453H3Af

XQTadWQVc S bcV[ YX ]QbbYSQ =1DB9H5 b_bc_pjVT_ YX S_bm]YRQZc_Slf hYbV\5
n\V]V^c b ^_]Va_]5 faQ^pjY]bp S aVTYbcaV NLa7 @aY nc_] S aVTYbcaV \[
d]V^miQVcbp X^QhV^YV hYb\Q ]XY5 cQ[ hc_ SVaiY^Q bcV[Q bUSYTQVcbp SSVaf5
bcQaQp SVaiY^Q `_\dhQVc Y]p \]: Y c7 U7

9XS\Vhm aVXd\mcQc YX b_`a_gVbb_aQ 1b SVaiY^l aVTYbca_S_T_ bcV[Q2 ]_W6
^_ [_]Q^UQ]Y 6CD Y 6CD@5 Y]VojY]Y _UY^ _`VaQ^U7 HQjV SbVT_ nc_ _`VaQ^U
cY`Q 5ݷQ]pcm`ݷ ^_ ]_W^_ d[QXQcm Y aVTYbca YX bcV[Q5 ^Q`aY]Va5 \]?5 SQW6
^_ c_\m[_5 hc_ nc_c aVTYbca U_\WV^ Rlcm `dbcl]7 ?b^_S^_V _c\YhYV ]VWUd
ncY]Y USd]p [_]Q^UQ]Y S c_]5 hc_ 6CD `a_bc_ hYcQVc hYb\_5 ^Qf_UpjVVbp
^Q SVaiY^V bcV[Q 1c7 V7 S aVTYbcaV \]925 c_TUQ [Q[ 6CD@ YXS\V[QVc hYb\_ YX
bcV[Q5 `_]VhQp \]9 [Q[ bS_R_U^lZ Y dSV\YhYSQp X^QhV^YV ]XY7 B_RbcSV^^_
T_S_ap5 Rd[SQ ݷ@ݷ S Y]V^Y [_]Q^Ul 6CD@ _R_X^QhQVc b\_S_ @?@7 ;_]Q^UQ 6CD
`_hV]d6c_ ^V d]VVc aQR_cQcm b A96RYc^l]Y _`VaQ^UQ]Y cY`Q 5ݷQ]pcm`ݷ d 6CD@
cQ[_T_ _TaQ^YhV^Yp ^Vc7 ?c]VcY] Vjݷ _UY^ ]_]V^cC [_]Q^UQ
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6CD@ CD9

b^QhQ\Q XQ`YblSQVc b_UVaWY]_V \]9 S ^VT_ WV bQ]_T_5 Q XQcV] SlcQ\[YSQVc
\]9 YX bcV[Q5 cQ[ hc_ neeV[c _c nc_Z [_]Q^Ul b_bc_Yc S d^Yhc_WV^YY X^QhV6
^Yp ^Q SVaiY^V bcV[Q7 CQ[ _Rlh^_ UV\Qoc S b\dhQV5 Vb\Y hYb\_5 ^Qf_UpjVVbp
^Q SVaiY^V bcV[Q5 S UQ\m^VZiYf SlhYb\V^Ypf ^V ^dW^_7

HQbc_ RlSQVc ^dW^_ `VaVSVbcY gV\_V hYb\_ S e_a]Qc b `\QSQojVZ c_h[_Z
Y ^Q_R_a_c7 ;_]Q^UQ 69<4 `_XS_\pVc SXpcm YX `Q]pcY gV\_V hYb\_ Y XQ`YbQcm
VT_ S bcV[ b_`a_gVbb_aQ 1VbcVbcSV^^_5 dWV S ݷ[QSQojV\`ݷ e_a]QcV27 ;_]Q^6
UQ Y]VVc _UY^ _`VaQ^U5 _RpXQcV\m^_ cY`Q 5ݷQ]pcm`ݷ aQX]VaQ G?B45 4G?B4 Y\Y
AG?B4 1S nc_] b\dhQV Y]VVcbp S SYUd S_bm]YRQZc^_V gV\_V27 ;_]Q^Ul 69CD Y
69CD@ `a_YXS_Upc _RaQc^_V UVZbcSYVC RVadc hYb\_5 ^Qf_UpjVVbp S \]95 _[adT6
\poc VT_ U_ gV\_T_ S b__cSVcbcSYY b dbcQ^_S\V^^l] aVWY]_] _[adT\V^Yp Y
XQ`YblSQoc aVXd\mcQc S `Q]pcm `_ QUaVbd5 XQUQ^^_]d _`VaQ^U_]7 @_ Q^Q\_6
TYY b [_]Q^UQ]Y 6CD Y 6CD@5 [_]Q^UQ 69CD ^Y[Q[ ^V YX]V^pVc bQ] bcV[5 Q
[_]Q^UQ 69CD@ dRYaQVc hYb\_ YX bcV[Q7 ?`VaQ^U [_]Q^Ul 69CD@ ]_WVc Rlcm
aQX]VaQ G?B45 4G?B4 Y\Y AG?B45 [_]Q^UQ 69CD d]VVc aQR_cQcm c_\m[_ b G?B4
Y 4G?B47

;_]Q^UQ 6H38 `_XS_\pVc _R]V^pcm ]VbcQ]Y b_UVaWY]_V SVaiY^l bcV[Q
1\]92 Y \oR_T_ UadT_T_ aVTYbcaQ \]𝑛5 [_c_alZ d[QXlSQVcbp S [QhVbcSV Vݷ
_`VaQ^UQ7 AVTYbcal ^V U_\W^l Rlcm `dbcl]Y7 HQjV SbVT_ 6H38 Yb`_\mXdoc5
hc_Rl `_]V^pcm ]VbcQ]Y \]9 Y \]:5 S nc_] b\dhQV _`VaQ^U ]_W^_ ^V d[QXl6
SQcm7

B_`a_gVbb_a `_UUVaWYSQVc apU [_]Q^U5 `_XS_\pojYf XQTadXYcm S bcV[
hQbc_ d`_caVR\pV]lV [_^bcQ^clC 6<4: 1XQTadWQVc 1.025 6<4J 1XQTadWQ6
Vc +0.025 6<4@9 1XQTadWQVc 𝜋25 6<4<;5 1XQTadWQVc log2 𝑒25 6<4<;D 1XQTadWQ6
Vc log2 1025 6<4<>; 1XQTadWQVc ln 225 6<4<7; 1XQTadWQVc lg 227 3bV ncY [_]Q^Ul
^V Y]Voc _`VaQ^U_SD S aVXd\mcQcV Sl`_\^V^Yp [QWU_Z YX ^Yf X^QhV^YV ]XY
d]V^miQVcbp5 Y S ^_S_] aVTYbcaV \]9 _[QXlSQVcbp b__cSVcbcSdojVV X^QhV^YV7
?c dbcQ^_S\V^^_T_ aVWY]Q _[adT\V^Yp XQSYbYc5 S [Q[do bc_a_^d XQTadWV^6
^_V `aYR\YWݷ^^_V X^QhV^YV RdUVc _c\YhQcmbp _c ]QcV]QcYhVb[_T_7

<7A7=7 ;_]Q^Ul QaYe]VcYhVb[Yf UVZbcSYZ

@a_bcVZiYZ b`_b_R Sl`_\^V^Yp hVclaݷf UVZbcSYZ QaYe]VcY[Y ^Q b_`a_6
gVbb_aV ‑ nc_ [_]Q^Ul 61445 6CE25 6CE2B5 6=E<5 649F Y 649FB b _U^Y] _`VaQ^6
U_]5 S [QhVbcSV [_c_a_T_ ]_WVc Slbcd`Qcm _`VaQ^U cY`Q ݷQ]pcm`ݷ aQX]VaQ
4G?B4 Y\Y AG?B47 ;_]Q^Ul 6144 Y 6=E< Sl`_\^poc b__cSVcbcSV^^_ b\_WV6
^YV Y d]^_WV^YV aVTYbcaQ \]9 b_ bS_Y] _`VaQ^U_]5 [_]Q^UQ 6CE2 SlhYcQVc
_`VaQ^U YX \]95 [_]Q^UQ 649F UV\Yc \]9 ^Q bS_Z _`VaQ^U5 6CE2B5 ^Q_R_a_c5
SlhYcQVc \]9 YX bS_VT_ _`VaQ^UQ5 649FB UV\Yc bS_Z _`VaQ^U ^Q \]9D aVXd\m6
cQc SbVf [_]Q^U XQ`YblSQVcbp _RaQc^_ S \]97 3bV iVbcm [_]Q^U ]_Tdc Rlcm
Yb`_\mX_SQ^l Y RVX _`VaQ^U_S5 S nc_] b\dhQV a_\m _`VaQ^UQ YTaQVc \]:7

3bV `VaVhYb\V^^lV [_]Q^Ul Y]Voc cQ[WV e_a]d b USd]p _`VaQ^UQ]Y5
`aY nc_] S a_\Y _R_Yf _`VaQ^U_S ]_Tdc Slbcd`Qcm c_\m[_ aVTYbcal \]𝑛5
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`aYhݷ] _U^Y] YX ^Yf _RpXQ^ Rlcm \]9 1^_ _^ ]_WVc Rlcm [Q[ `VaSl]5 cQ[ Y
Sc_al] _`VaQ^U_]27 3 nc_] b\dhQV [_]Q^Ul Sl`_\^poc XQUQ^^_V UVZbcSYV
^QU `VaSl] Y Sc_al] _`VaQ^UQ]Y Y aVXd\mcQc `_]VjQoc S `VaSlZ _`VaQ^U7

;a_]V c_T_5 [QWUQp YX ncYf [_]Q^U Y]VVc Vjݷ Y ݷSlcQ\[YSQojdoݷ e_a6
]d5 [_c_aQp _R_X^QhQVcbp b__cSVcbcSV^^_ 6144@5 6CE2@5 6CE2B@5 6=E<@5 649F@
Y 649FB@D S nc_Z e_a]V [_]Q^Ul Y]Voc SbVTUQ USQ _`VaQ^UQ6aVTYbcaQ \]𝑛5
`aYhݷ] Sc_a_Z _`VaQ^U U_\WV^ Rlcm \]9D `_b\V Sl`_\^V^Yp _`VaQgYY Y XQ^V6
bV^Yp aVXd\mcQcQ S `VaSlZ _`VaQ^U ncY [_]Q^Ul dRYaQoc YX bcV[Q \]95 c_ Vbcm
_^ `_]VhQVcbp [Q[ `dbc_Z Y X^QhV^YV ]XY dSV\YhYSQVcbp ^Q VUY^YgdD SlcVb6
^V^^_V YX bcV[Q hYb\_ ^Y[dUQ ^V XQ`YblSQVcbp7 >Q`aY]Va5 @6CE2ݷ CD:5 CD9ݷ
SlhcVc YX X^QhV^Yp \]: X^QhV^YV \]95 aVXd\mcQc XQ^Vbݷc S \]:5 ^_ `_b\V b
SVaiY^l bcV[Q RdUVc dRaQ^_ X^QhV^YV 1RlSiYZ \]925 cQ[ hc_ SlhYb\V^^_V
X^QhV^YV aQX^_bcY _[QWVcbp [Q[ aQX ^Q 1^_S_Z2 SVaiY^V bcV[Q7

;_]Q^Ul S ݷSlcQ\[YSQojVZݷ e_a]V ]_W^_ cQ[WV XQ`YbQcm RVX _`VaQ^6
U_S5 S nc_] b\dhQV S [QhVbcSV _`VaQ^U_S Yb`_\mXdocbp \]: Y \]9D UVZbcSYV S
nc_] b\dhQV ]_W^_ _`YbQcm eaQX_Z SXpcmݷ YX bcV[Q USQ _`VaQ^UQ5 `a_YXSVbcY
^QU ^Y]Y XQUQ^^_V UVZbcSYV5 aVXd\mcQc `_\_WYcm _RaQc^_ S bcV[7ݷ @_UhVa[6
5[ݷ^ hc_ X^QhV^YV5 SXpc_V b SVaiY^l bcV[Q 1YX \]925 Yb`_\mXdVcbp [Q[ `aQSlZ
QaTd]V^c Sl`_\^pV]_Z _`VaQgYY5 Q \VSl] QaTd]V^c_] b\dWYc X^QhV^YV5
YXS\Vhݷ^^_V YX bcV[Q b\VUdojY] 1c_ Vbcm YX \]:27 @_b[_\m[d _RQ Ybf_U^lf
X^QhV^Yp YX bcV[Q dUQ\pocbp5 Q ^_S_V XQ`YblSQVcbp5 _^_ _[QXlSQVcbp5 VbcV6
bcSV^^_5 S a_\Y ^_S_Z SVaiY^l bcV[Q 1\]925 `aY nc_] aQb`_\QTQVcbp ^Q c_]
WV ]VbcV5 TUV U_ nc_T_ aQb`_\QTQ\bp aVTYbca \]:7

>V[_c_alV `a_TaQ]]Ybcl bhYcQoc U_bc_Z^_Z `aY]V^V^Yp c_\m[_ ncd
e_a]d [_]Q^U7 5VZbcSYcV\m^_5 cQ[ ]_W^_ SlhYb\Ycm \oR_V QaYe]VcYhVb[_V
SlaQWV^YV5 Vb\Y c_\m[_ _^_ ^V b_UVaWYc b\Yi[_] ]^_T_ S\_WV^^lf b[_R_[
1Y^QhV ^Q] ^V fSQcYc T\dRY^l bcV[Q27 5\p nc_T_ SlaQWV^YV ^dW^_ `aVU6
bcQSYcm S cQ[ ^QXlSQV]_Z `_\mb[_Z Y^SVab^_Z XQ`YbY 1@?<98=925 S [_c_a_Z
b^QhQ\Q `Yidcbp _`VaQ^Ul5 `_c_] X^Q[ _`VaQgYYD _`VaQ^Ul ]_Tdc Rlcm b[_\m
dT_U^_ b\_W^l]Y SlaQWV^Yp]Y5 cQ[WV XQ`YbQ^^l]Y S @?<98V7 >Q`aY]Va5
SlaQWV^YV (𝑥 + 𝑦) * (1 − 𝑧) S @?<98V RdUVc XQ`YbQ^_ cQ[C H I 4 : J 6 37
@dbcm H5 I Y J d ^Qb _`YbQ^l [Q[ _R\QbcY `Q]pcY 1`VaV]V^^lV2 U\Y^l AG?B4
Y b_UVaWQc hYb\Q b `\QSQojVZ c_h[_Z7 C_TUQ U\p SlhYb\V^Yp ^QiVT_ Sl6
aQWV^Yp ]l ]_WV] `a_bc_ `VaVSVbcY XQ`Ybm S @?<98V S XQ`Ybm ^Q pXl[V
QbbV]R\VaQ5 `aY nc_] [QWUlZ n\V]V^c @?<98Q `aVSaQcYcbp S _U^d [_]Q^UdC

6<4 AG?B4 dHf D H
6<4 AG?B4 dIf D I
6144@ D 4
6<4: D :
6<4 AG?B4 dJf D J
6CE2@ D 6
6=E<@ D 3

=9@_\VX^_ X^Qcm5 hc_ `_6Q^T\YZb[Y nc_ RdUVc [YW _c b\_S B5F5BC5 @?<9C8 >?D1D9?>D `VaVS_U5
[Q[ SYUY]5 Rd[SQ\m^lZ7



?== 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

AVXd\mcQc SlhYb\V^Yp _[QWVcbp S \]97 3`a_hV]5 `aY]V^V^YV UadTYf e_a]
QaYe]VcYhVb[Yf [_]Q^U b`_b_R^_ YXapU^_ d[_a_cYcm cV[bc `a_TaQ]]lD [Q[
^Vb\_W^_ dRVUYcmbp5 b\VUdojYZ eaQT]V^c UV\QVc QRb_\oc^_ c_ WV bQ]_VC

6<4 AG?B4 dHf
6144 AG?B4 dIf
6<4:
6CE2 AG?B4 dJf
6=E<@

9^_TUQ RlSQoc `_\VX^l Y]VojYV _UY^ _`VaQ^U [_]Q^Ul 691445 69CE25
69CE2B5 69=E<5 6949F Y 6949FB5 Sl`_\^pojYV b__cSVcbcSdojVV QaYe]VcY6
hVb[_V UVZbcSYV ^QU \]9 Y bS_Y] _`VaQ^U_]5 [_c_alZ U_\WV^ Rlcm cY`Q Q6`ݷ
]pcmݷ aQX]VaQ G?B4 Y\Y 4G?B4 Y aQbb]QcaYSQVcbp [Q[ gV\_V hYb\_7

@a_YXS_\m^_V QaYe]VcYhVb[_V SlaQWV^YV ]_W^_ `VaVSVbcY YX caQUYgY_^^_Z
Y^eY[b^_6b[_R_h^_Z e_a]l S @?<98 b `_]_jmo U_S_\m^_ `a_bc_T_ Q\T_aYc]Q5 YX6
SVbc^_T_ [Q[ Q\T_aYc] 5VZ[bcal7 B_T\Qb^_ nc_]d Q\T_aYc]d Ybf_U^_V SlaQWV^YV
`a_b]QcaYSQVcbp b\VSQ ^Q`aQS_5 `aY nc_] `_ ]VaV S_X]_W^_bcY Sl`YblSQocbp _hV6
aVU^lV n\V]V^cl @?<98Q7 3 f_UV `a_b]_caQ Yb`_\mXdVcbp Sb`_]_TQcV\m^lZ bcV[5 S
[_c_alZ S ^V[_c_alf b\dhQpf `_]VjQocbp bY]S_\l _`VaQgYZ Y _c[alSQojYV [adT6
\lV b[_R[Y7 1\T_aYc] dbca_V^ cQ[Y] _RaQX_]5 hc_ _`VaQ^Ul 1[_^bcQ^cl Y `VaV]V^^lV25
Q cQ[WV XQ[alSQojYV [adT\lV b[_R[Y S bcV[ ^Y[_TUQ ^V `_`QUQoc7

3 ^QhQ\V aQR_cl UV\QV] cV[djVZ `VaSdo `_XYgYo Ybf_U^_T_ SlaQWV^Yp7 @?<98
bhYcQV] `dbcl]7 BcV[ _hYjQV] Y XQ^_bY] S ^VT_ _c[alSQojdo [adT\do b[_R[d7 CV`Vam
aQbb]QcaYSQV] cV[djYZ n\V]V^c SlaQWV^Yp 1`_[Q cQ[_SlV Vbcm2D
∙ Vb\Y nc_c n\V]V^c ‑ _`VaQ^U 1`VaV]V^^Qp Y\Y [_^bcQ^cQ25 Sl`YblSQV] VT_ S

[QhVbcSV _hVaVU^_T_ n\V]V^cQ @?<98QD
∙ Vb\Y nc_c n\V]V^c ‑ _c[alSQojQp b[_R[Q5 XQ^_bY] VV S bcV[D
∙ Vb\Y nc_c n\V]V^c ‑ XQ[alSQojQp eYTda^Qp b[_R[Q5 YXS\V[QV] n\V]V^cl YX

bcV[Q Y Sl`YblSQV] Yf S [QhVbcSV _hVaVU^lf n\V]V^c_S @?<98Q U_ cVf `_a5
`_[Q ^Q SVaiY^V bcV[Q ^V _[QWVcbp _c[alSQojQp b[_R[QD Vݷ cQ[WV YXS\V[QV]5 ^_
S @?<98 ^V XQ`YblSQV]D

∙ ^Q[_^Vg5 Vb\Y nc_c n\V]V^c ‑ bY]S_\ _`VaQgYY5 c_C
∙ Vb\Y ^Q SVaiY^V bcV[Q ^Qf_UYcbp _c[alSQojQp b[_R[Q5 \YR_ Vb\Y `aY_aYcVc

_`VaQgYY ^Q SVaiY^V bcV[Q ]V^miV `aY_aYcVcQ cV[djVZ _`VaQgYY5 XQ^_bY]
cV[djdo _`VaQgYo S bcV[D

∙ Vb\Y5 ^Q`a_cYS5 ^Q SVaiY^V bcV[Q ^Qf_UYcbp _`VaQgYp5 Y]VojQp cQ[_Z
WV Y\Y R_\VV Slb_[YZ `aY_aYcVc5 hV] cV[djQp5 c_ YXS\V[QV] _`VaQgYo
YX bcV[Q5 Sl`YblSQV] YXS\VhV^^do YX bcV[Q _`VaQgYo S [QhVbcSV _hVaVU^_6
T_ n\V]V^cQ @?<98Q5 Q cV[djdo _`VaQgYo b^_SQ baQS^YSQV] 1S_X]_W^_5
hc_ YX bcV[Q RdUVc S Yc_TV YXS\VhV^_ R_\miV _U^_Z _`VaQgYY2D [_TUQ _`VaQ6
gYY cQ[_T_ WV Y\Y R_\VV Slb_[_T_ `aY_aYcVcQ ^Q bcV[V [_^hY\Ybm5 XQ^_bY]
cV[djdo _`VaQgYo S bcV[7

;_TUQ SlaQWV^YV `_\^_bcmo bhYcQ^_ 1R_\miV ^VaQbb]_caV^^lf n\V]V^c_S ^Vc25 YXS\V6
[QV] n\V]V^cl YX bcV[Q Y Sl`YblSQV] Yf S [QhVbcSV _hVaVU^lf n\V]V^c_S @?<98Q
U_ cVf `_a5 `_[Q ^Q SVaiY^V bcV[Q ^V _[QWVcbp _c[alSQojQp b[_R[Q7 ݷ6 cQ[WV YX6
S\V[QV]5 ^_ S @?<98 ^V XQ`YblSQV]7 @a_SVapV]5 hc_ bcV[ `dbc7 6b\Y _^ ^V `dbc5 nc_
bSYUVcV\mbcSdVc _ ^Q\YhYY S SlaQWV^YY ^VXQ[alc_Z b[_R[YD Vb\Y WV S `a_gVbbV aQR_6
cl bcV[ _`dbcV\ aQ^miV5 hV] [_^hY\_bm SlaQWV^YV5 c_ nc_5 ^Q`a_cYS5 _X^QhQVc5 hc_ S
SlaQWV^YY Rl\_ R_\miV XQ[alSQojYf b[_R_[5 hV] _c[alSQojYf7



<7A7 1aYe]VcY[Q b `\QSQojVZ c_h[_Z ?=>

>Q`aY]Va5 caQ^b\pgYp SlaQWV^Yp 𝑎 − 𝑏 + 𝑐 * 𝑑 RdUVc `a_Ybf_UYcm b\VUdojY] _R6
aQX_]C
∙ `_]VjQV] S bcV[ b[_R[dD
∙ Sl`YblSQV] _`VaQ^U 𝑎D
∙ `_]VjQV] S bcV[ ]Y^dbD
∙ Sl`YblSQV] _`VaQ^U 𝑏D
∙ `_b[_\m[d `aY_aYcVc `\obQ ^V SliV `aY_aYcVcQ ]Y^dbQ5 YXS\V[QV] YX bcV[Q Y

Sl`YblSQV] ]Y^db 1cV`Vam @?<98 b_UVaWYc 𝑎 𝑏−2D
∙ `_b[_\m[d ^Q SVaiY^V bcV[Q _`pcm b[_R[Q5 XQ^_bY] S bcV[ `\obD
∙ Sl`YblSQV] _`VaQ^U 𝑐 1cV`Vam @?<98 b_UVaWYc 𝑎 𝑏− 𝑐2D
∙ `_b[_\m[d ^Q SVaiY^V bcV[Q bVZhQb `\ob5 Q _hVaVU^_Z n\V]V^c SlaQWV^Yp ‑

X^Q[ d]^_WV^Yp5 Y `_b[_\m[d d]^_WV^YV Y]VVc R_\VV Slb_[YZ `aY_aYcVc5 hV]
b\_WV^YV5 XQ^_bY] d]^_WV^YV S bcV[ 1cV`Vam bcV[ b_UVaWYc d]^_WV^YV5 `\ob Y
b[_R[d2D

∙ Sl`YblSQV] _`VaQ^U 𝑑5 `_\dhQV] @?<98 𝑎 𝑏− 𝑐 𝑑D
∙ `_b[_\m[d SlaQWV^YV XQ[_^hY\_bm5 SlRYaQV] YX bcV[Q `_ _U^_]d n\V]V^cd Y Sl6

`YblSQV] Yf5 `_[Q ^V SbcaVcY] b[_R[dC b^QhQ\Q d]^_WV^YV5 `_c_] b\_WV^YV Y
`_\dhQV] @?<98 𝑎 𝑏− 𝑐 𝑑 *+D

∙ YXS\V[QV] YX bcV[Q b[_R[dD `_b[_\m[d `_b\V nc_T_ bcV[ _[QXQ\bp `dbc Y ^QiV
SlaQWV^YV c_WV `dbc_5 caQ^b\pgYp `a_i\Q db`Vi^_7

6b\Y S Ybf_U^_] SlaQWV^YY Vbcm d^Qa^lV _`VaQgYY5 Yf ^dW^_ `aVUSQaYcV\m^_ [Q[6c_
`VaV_R_X^QhYcm 1^Q`aY]Va5 d^Qa^lZ ]Y^db _R_X^QhQcm X^Q[_] I Y\Y Vjݷ [Q[Y]6^YRdUm25
`_b[_\m[d S bcV[V Y @?<98V5 S _c\YhYV _c Ybf_U^_T_ SlaQWV^Yp5 ]l ^V b]_WV] YX
[_^cV[bcQ `_^pcm5 [Q[_Z ]Y^db ‑ d^Qa^lZ Y\Y RY^Qa^lZ ‑ Y]VVcbp S SYUd7 3 _bcQ\m^_]
Sbݷ UV\QVcbp c_h^_ cQ[ WV5 b dhݷc_] c_T_5 hc_ `aY_aYcVc \oR_Z d^Qa^_Z _`VaQgYY
_Rlh^_ SliV5 hV] `aY_aYcVc SbVf RY^Qa^lf7

3 XQ[\ohV^YV aQXT_S_aQ _ `a_bcVZiVZ QaYe]VcY[V d`_]p^V] Vjݷ caY [_6
]Q^Ul7 ;_]Q^UQ 612C SlhYb\pVc ]_Ud\m \]95 [_]Q^UQ 638C 1_c b\_S 381>75
C97> ‑ b]V^Ycm X^Q[2 ]V^pVc X^Q[ \]9 ^Q `a_cYS_`_\_W^lZ5 [_]Q^UQ 6B>49>D
_[adT\pVc \]9 U_ gV\_T_ S b__cSVcbcSYY b dbcQ^_S\V^^l] aVWY]_] _[adT\V6
^Yp7 AVXd\mcQc XQ`YblSQVcbp _RaQc^_ S \]97 3bV caY [_]Q^Ul Y]Voc c_\m[_
_U^d e_a]d ‑ RVX _`VaQ^U_S7

;_]Q^Ul 6@B5=5 6@B5=:5 6C31<55 6HDB13D _bcQS\pV] \oR_X^QcV\m^l] hYcQcV\p]
U\p bQ]_bc_pcV\m^_T_ YXdhV^Yp7

<7A7>7 ;_]Q^Ul SlhYb\V^Yp ]QcV]QcYhVb[Yf ed^[gYZ

;_]Q^Ul 6C9>5 63?C Y 6CABD SlhYb\poc b__cSVcbcSV^^_ bY^db5 [_bY^db Y
[SQUaQc^lZ [_aV^m hYb\Q5 \VWQjVT_ S \]95 aVXd\mcQc `_]VjQVcbp _RaQc^_ S
\]97 ;_]Q^UQ 6C9>3?C hdcm b\_W^VVC _^Q YXS\V[QVc YX bcV[Q hYb\_5 SlhYb\pVc
VT_ bY^db Y [_bY^db Y [\QUݷc Yf S bcV[5 cQ[ hc_ bY^db _[QXlSQVcbp S \]:5
[_bY^db S \]95 Q SbVT_ S bcV[V _[QXlSQVcbp ^Q _U^_ hYb\_ R_\miV5 hV] Rl\_
U_ Sl`_\^V^Yp [_]Q^Ul7

>Vb[_\m[_ n[X_cYh^_ SVUݷc bVRp [_]Q^UQ 6@D1>5 SlhYb\pojQp cQ^TV^b7
?^Q RVaݷc QaTd]V^c YX \]95 SlhYb\pVc VT_ cQ^TV^b5 XQ^_bYc aVXd\mcQc _R6
aQc^_ S \]95 ^_ `_b\V nc_T_ U_RQS\pVc S bcV[ Vjݷ hYb\_ 15 cQ[ hc_ S bcV[V
_[QXlSQVcbp ^Q _U^_ hYb\_ R_\miV5 hV] U_ Sl`_\^V^Yp [_]Q^Ul5 Y `aY nc_]
S \]9 ^Qf_UYcbp VUY^YgQ5 Q aVXd\mcQc SlhYb\V^Yp cQ^TV^bQ ^Qf_UYcbp S \]:7



?=? 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

GV\m SbVf ncYf `\pb_[ ‑ d`a_jV^YV SlhYb\V^Yp [_cQ^TV^bQC VT_ cV`Vam ]_W6
^_ `_\dhYcm dWV X^Q[_]_Z ^Q] [_]Q^U_Z 649FB@D Vb\Y WV [_cQ^TV^b ^V ^dWV^5
YXRQSYcmbp _c VUY^Ygl ]_W^_5 aQXUV\YS ^Q ^V5ݷ c_ Vbcm [_]Q^U_Z 649F@5 Y\Y
`a_bc_ Sl[Y^dcm Vݷ YX bcV[Q [_]Q^U_Z 6CD@ CD97

;_]Q^UQ 6@1D1> SlhYb\pVc arctg 𝑦
𝑥 5 TUV 𝑥 ‑ X^QhV^YV S \]95 𝑦 ‑ X^QhV^YV

S \]:7 NcY USQ hYb\Q YX bcV[Q YXl]Qocbp5 aVXd\mcQc XQ`YblSQVcbp S bcV[5 cQ[
hc_ S bcV[V _[QXlSQVcbp ^Q _U^_ hYb\_ ]V^miV5 hV] Rl\_7 8^Q[ aVXd\mcQcQ
b_S`QUQVc b_ X^Q[_] 𝑦5 ]_Ud\m aVXd\mcQcQ ^V `aVS_bf_UYc 𝜋7

;a_]V c_T_5 b_`a_gVbb_a `aVUdb]QcaYSQVc [_]Q^Ul 6;H=:5 6I<;H Y
6I<;H@:5 \oR_`lc^lV cV]5 hc_5 T\pUp ^Q Yf _`YbQ^YV SYUQ Q^UQ[_]ݷ UV\QVc
c_6c_ Y c_6c_5ݷ U_S_\m^_ ^V`a_bc_ U_TQUQcmbp5 XQhV] _^Q nc_ UV\QVc5 c_ Vbcm
XQhV] cQ[Qp [_]Q^UQ S__RjV ^dW^Q7

>Qh^ݷ] b [_]Q^Ul 6I<;H5 [_c_aQp SlhYb\pVc 𝑦 · log2 𝑥5 TUV 𝑥 ‑ X^QhV^YV
\]95 𝑦 ‑ X^QhV^YV \]:D ncY X^QhV^Yp YX bcV[Q dRYaQocbp5 Q aVXd\mcQc U_RQS6
\pVcbp S bcV[5 cQ[ hc_ S Yc_TV S bcV[V _bcQݷcbp ^Q _U^_ hYb\_ ]V^miV5 hV]
Rl\_5 Y ^Q SVaiY^V ^Qf_UYcbp aVXd\mcQc SlhYb\V^Yp7 8UVbm Sbݷ Sa_UV Rl `_6
^pc^_5 [a_]V a_\Y _`VaQ^UQ 𝑦5 ^_ Y b ^Y] Sbݷ _[QXlSQVcbp U_S_\m^_ `a_bc_7
5V\_ S c_]5 hc_ S aVQ\m^_Z WYX^Y ^Q] `aYf_UYcbp SlhYb\pcm \_TQaYe]l
`_ `a_YXS_\m^_]d _b^_SQ^Yo5 Q ^V c_\m[_ `_ _b^_SQ^Yo 25 Y cdc ^Q `_]_jm
`aYf_UYc f_a_i_ YXSVbc^Qp YX i[_\m^_Z `a_TaQ]]l e_a]d\Q

log𝑎 𝑥 ≡
log𝑏 𝑥

log𝑏 𝑎

@_b[_\m[d `a_gVbb_a d ^Qb d]VVc SlhYb\pcm c_\m[_ US_Yh^lV \_TQaYe]l5 S
a_\Y 𝑏5 VbcVbcSV^^_5 RdUVc US_Z[QD hc_Rl aQR_cQcm b [Q[Y]6^YRdUm _b^_SQ^Y6
V] 𝑎5 _c\Yh^l] _c 25 ^dW^_ XQaQ^VV SlhYb\Ycm 𝑦 = 1

log2 𝑎
Y Yb`_\mX_SQcm VT_

S a_\Y Sc_a_T_ _`VaQ^UQ [_]Q^Ul 6I<;H5 n[_^_]p aQX_] Y ^Q d]^_WV^Ypf5 Y
^Q `_Sc_a^lf SlhYb\V^Ypf [_neeYgYV^cQ 1hYb\Q 𝑦27

AQX_RaQSiYbm b 6I<;H Y `aVRlSQp `_ nc_]d `_S_Ud S f_a_iV] ^Qbca_V^YY5
]l ^QcQ\[YSQV]bp ^Q b\VUdojdo [_]Q^Ud ‑ 6I<;H@:5 Y Sbݷ ^QiV ^Qbca_V6
^YV ]YT_] d\VcdhYSQVcbp7 NcQ [_]Q^UQ aQR_cQVc cQ[ WV5 [Q[ Y `aVUlUdjQp5
c_\m[_ SlhYb\pVc 𝑦 · log2(𝑥 + 1)7 3U_RQS_[ S U_[d]V^cQgYY T_S_aYcbp5 hc_
X^QhV^YV 𝑥 ^V U_\W^_ `_ ]_Ud\o `aVS_bf_UYcm 1 −

√
2
2 5 S `a_cYS^_] b\dhQV

aVXd\mcQc ^V_`aVUV\7^ݷ
Hc_Rl `_^pcm5 XQhV] b_XUQcV\p] b_`a_gVbb_aQ `_^QU_RY\bp cQ[_Z ]_^bca5

Sb`_]^Y]5 hc_ log𝑎 1 aQSV^ ^d\o U\p \oR_T_ _b^_SQ^YpD b\VU_SQcV\m^_5 Vb6
\Y X^QhV^YV 𝑥 R\YX[_ [ VUY^YgV5 c_ log𝑎 𝑥 RdUVc R\YX_[ [ ^d\o7 1 cV`Vam
`aVUbcQSmcV bVRV5 hc_ SQi QaTd]V^c \_TQaYe]Q _hV^m R\YX_[ [ VUY^YgV ‑
^Q`aY]Va5 _c\YhQVcbp _c VUY^Ygl ^Q SV\YhY^d 𝜀 = 2−1007 BQ]Q ncQ SV\Y6
hY^Q R\QT_UQap ]QiY^^_]d `_apU[d `aV[aQb^_ `aVUbcQSY]Q UQWV hYb\Q]Y
_UY^_h^_Z c_h^_bcY 1hVclaݷfRQZc^l]Y25 SVUm ]QiY^^lZ `_apU_[ U\p ^Yf
b dhݷc_] b]VjV^Yp b_bcQS\pVc _c 6:;? U_ :;@D ^_ S_c Vb\Y ]l `_`lcQV]bp
`aVUbcQSYcm5 `dbcm UQWV S SYUV hYb\Q `_SliV^^_Z c_h^_bcY5 QaTd]V^c \_6
TQaYe]Q5 c_ Vbcm 1`_ db\_SYp] XQUQhY2 hYb\_ 1 + 𝜀5 c_ ]QiY^^lZ `_apU_[ d



<7A7 1aYe]VcY[Q b `\QSQojVZ c_h[_Z ?=@

^Qb _[QWVcbp ^d\VS_Z5 Q U\Y^l ]Q^cYbbl ^V fSQcYc5 hc_Rl S ^Vݷ `_`Q\ f_cp
Rl _UY^ X^QhQjYZ RYcD Y^QhV T_S_ap5 aQX^Ygd ]VWUd VUY^YgVZ Y ^dW^l]
QaTd]V^c_] ]l `a_bc_ `_cVapV]5 QaTd]V^c RdUVc aQSV^ VUY^YgV5 aVXd\mcQc
1\_TQaYe] VUY^Ygl2 ‑ ^d\o5 S_c Y SbV aQbhݷcl7 @_\dhQVcbp5 hc_ S R\YX[Yf
_[aVbc^_bcpf VUY^Ygl _Rlh^Qp [_]Q^UQ SlhYb\V^Yp \_TQaYe]Q ^V T_UYcbpD
cdc6c_ Y _[QXlSQVcbp `_\VX^_Z [_]Q^UQ 6I<;H@:5 QaTd]V^c_] [_c_a_Z b\dWYc
^V c_ hYb\_5 [_c_a_V `_U\VWYc \_TQaYe]Ya_SQ^Yo5 Q VT_ _c\YhYV _c VUY^Y6
gl7 AVXd\mcQc5 [_^Vh^_5 RdUVc ]_R\YXݷ [ ^d\o5ݷ ^_ ‑ _`pcm6cQ[Y R\QT_UQap
]QiY^^_]d `_apU[d ‑ Sbp Y]VojQpbp bcm_][ݷ ]Q^cYbbl RdUVc XQUVZbcS_6
SQ^Q5 hc_Rl `aVUbcQSYcm ^QY\dhiVV S_X]_W^_V `aYR\YWV^YV [ c_h^_]d aV6
Xd\mcQcd7 ?TaQ^YhV^Yp ^Q ]_Ud\m _`VaQ^UQ cdc c_WV `_^pc^lC Vb\Y _`VaQ^U
R_\miV5 c_ _c VUY^Ygl ]l dWV U_S_\m^_ UQ\V[_ Y ]_W^_ \_TQaYe]Ya_SQcm
_Rlh^l]Y baVUbcSQ]Y7

;_]Q^UQ 6;H=: SlhYb\pVc 2𝑥 − 15 TUV 𝑥 ‑ X^QhV^YV \]95 aVXd\mcQc XQ^_6
bYc _RaQc^_ S \]97 1aTd]V^c ^V U_\WV^ `_ ]_Ud\o `aVS_bf_UYcm 15 Y^QhV
aVXd\mcQc ^V_`aVUV\7^ݷ 8UVbm ^_SYh[_S5 ^V Yb[diݷ^^lf S c_^[_bcpf SlhYb6
\YcV\m^_Z ]QcV]QcY[Y5 _Rlh^_ bcQSYc S cd`Y[ S_`a_b5 XQhV] ^dW^_ SlhY6
cQ^YV VUY^Ygl7 ?R nc_] ]_W^_ U_TQUQcmbp5 S^Y]QcV\m^_ `a_hYcQS _`YbQ^YV
6I<;H@: 1`_`a_RdZcV5 `aVWUV hV] hYcQcm UQ\miV125 ^_ Vb\Y U_TQUQcmbp ^V `_6
\dhY\_bm5 c_ Sb`_]^YcV5 hc_ 𝑎0 = 1 U\p \oR_T_ `_\_WYcV\m^_T_=: 𝑎5 ^d Q U\p
X^QhV^YZ 𝑥5 R\YX[Yf [ ^d\o5 𝑎𝑥 1S c_] hYb\V5 VbcVbcSV^^_5 Y 2𝑥2 R\YX[_ [ VUY6
^YgV7 6b\Y5 `a_YXS_Up SlhYb\V^Yp bcV`V^^_Z ed^[gYY S _[aVbc^_bcpf ^d\p5
]l RdUV] `lcQcmbp aVXd\mcQc `aVUbcQS\pcm S SYUV _Rlh^_T_ hYb\Q b `\QSQ6
ojVZ c_h[_Z 1f_cm [Q[_Z c_h^_bcY25 YX6XQ R\YX_bcY VT_ [ VUY^YgV ]QiY^^lZ
`_apU_[ RdUVc Sbݷ SaV]p ^d\VSl]5 cQ[ hc_ `_cVap c_h^_bcY 1[_TUQ aVXd\mcQc
SlhYb\V^YZ `VaVbcQ^Vc S__RjV _c\YhQcmbp _c VUY^Ygl2 ^Qbcd`Yc _hV^m Rlbc6
a_5 SVUm ]Q^cYbbQ ^V cQ[Qp U\Y^^Qp 1UQWV U\p hYb\Q `_SliV^^_Z c_h^_bcY
cQ] _SbVTݷ \Yimݷ ?= aQXapUQ5 cQ[ hc_ 1+2−65 dWV _c VUY^Ygl ^V _c\YhYcm25
c_TUQ [Q[ Vb\Y aVXd\mcQc_] SlhYb\V^Yp d ^Qb RdUVc ^V bQ]_ `_ bVRV X^QhV6
^YV 2𝑥5 Q VT_ _c\YhYV _c VUY^Ygl5 `aY]V^V^YV ]QiY^^_T_ `_apU[Q `_XS_\Yc
^Q]5 UQWV aQR_cQp b hYb\Q]Y _UY^_h^_Z c_h^_bcY5 `aY _c\YhYY _c VUY^Ygl
^Q 2−126 Sbݷ Vjݷ ^V c_\m[_ ^V `_cVapcm X^QhY]_bcm5 ^_ UQWV ^V dZcY S _R\Qbcm
UV^_a]Q\YXQgYY5 ^d Q hYb\Q `_SliV^^_Z c_h^_bcY b Yf :>6RYc^l] `_apU[_]
`aVU_bcQSpc ^Q] S_X]_W^_bcm `aV[aQb^_ bVRp hdSbcS_SQcm5 `aYR\YXYSiYbm [
VUY^YgV5 ^Q`aY]Va5 ^Q 2−160007

?`VaQ^Ul d SbVf [_]Q^U YX nc_T_ `QaQTaQeQ ^V `aVUdb]_caV^l7

<7A7?7 BaQS^V^YV Y _RaQR_c[Q VT_ aVXd\mcQc_S

?RjQp YUVp baQS^V^Yp Y UVZbcSYZ S XQSYbY]_bcY _c VT_ aVXd\mcQc_S U\p
hYbV\ b `\QSQojVZ c_h[_Z cQ[Qp WV5 [Q[ Y U\p gV\lfC b^QhQ\Q `a_YXS_UYcbp
baQS^V^YV5 `_ Yc_TQ] [_c_a_T_ dbcQ^QS\YSQocbp e\QTY5 Q XQcV] Yb`_\mXdVcbp

=:>Q`_]^Y] ^Q Sbp[YZ b\dhQZ5 hc_ U\p ^V`_\_WYcV\m^lf _b^_SQ^YZ bcV`V^^Qp ed^[gYp
^V_`aVUV\V^Q5 _`aVUV\V^l c_\m[_ gV\lV `_[QXQcV\Y bcV`V^Y7



?=A 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

[_]Q^UQ db\_S^_T_ `VaVf_UQ S XQSYbY]_bcY _c b_bc_p^Yp e\QT_S7 3bݷ ^Vb[_\m6
[_ _b\_W^pVcbp cV]5 hc_ d QaYe]VcYhVb[_T_ b_`a_gVbb_aQ bS_p bYbcV]Q e\Q6
T_S5 `aYhݷ] _b^_S^_Z `a_gVbb_a ^V Y]VVc [_]Q^U db\_S^_T_ `VaVf_UQ `_ ncY]
e\QTQ]7 @_nc_]d S `aYSlh^do bfV]d `aYf_UYcbp U_RQSYcm Vjݷ Y dbcQ^_S[d
e\QT_S _b^_S^_T_ `a_gVbb_aQ S b__cSVcbcSYY b cV[djY] b_bc_p^YV] e\QT_S
b_`a_gVbb_aQ7

BaQS^V^YV ]_W^_ Sl`_\^Ycm [_]Q^UQ]Y 63?=5 63?=@ Y 63?=@@7 ;_]Q^6
Ul 63?= Y 63?=@ Y]Voc _UY^ _`VaQ^U ‑ \YR_ cY`Q ݷQ]pcm`ݷ aQX]VaQ 4G?B4
Y\Y AG?B45 \YR_ aVTYbca \]𝑛D _`VaQ^U ]_W^_ _`dbcYcm5 c_TUQ S VT_ a_\Y Sl6
bcd`Yc \]:7 ;_]Q^Ul baQS^YSQoc \]9 b_ bS_Y] _`VaQ^U_] 1Y\Y b \]:5 Vb\Y
_`VaQ^U ^V d[QXQ^27 ;_]Q^UQ 63?=@ _c\YhQVcbp _c 63?= cV]5 hc_ SlcQ\[YSQVc
YX bcV[Q \]97 ;_]Q^UQ 63?=@@5 ^V Y]VojQp _`VaQ^U_S5 baQS^YSQVc \]9 b \]:
Y SlcQ\[YSQVc Yf _RQ YX bcV[Q7

3 aVXd\mcQcV Sl`_\^V^Yp [_]Q^U baQS^V^Yp dbcQ^QS\YSQocbp e\QTY L<
Y L9 S aVTYbcaV \[ 1b]7 bca7 ?<B2 b\VUdojY] _RaQX_]C `aY aQSV^bcSV baQS6
^YSQV]lf hYbV\ L< dbcQ^QS\YSQVcbp S VUY^Ygd5 L9 ‑ bRaQblSQVcbp S ^_\mD S
`a_cYS^_] b\dhQV L< bRaQblSQVcbp5 Y Vb\Y `VaS_V YX baQS^YSQV]lf 1c_ Vbcm
hYb\_5 ^Qf_UYSiVVbp S aVTYbcaV \]92 ]V^miV Sc_a_T_ 1XQUQ^^_T_ _`VaQ^U_]
Y\Y aVTYbca_] \]:25 c_ L9 dbcQ^QS\YSQVcbp S VUY^Ygd5 Vb\Y WV R_\miV ‑ c_
bRaQblSQVcbp7 E\QT L< _[QXlSQVcbp5 cQ[Y] _RaQX_]5 `_ b]lb\d Q^Q\_TYh^l]
e\QTd cO5 Q e\QT L9 ‑ e\QTd LO 1`aY baQS^V^YY RVXX^Q[_Slf gV\lf27

>Q bQ]_] UV\V [_]Q^Ul baQS^V^Yp dbcQ^QS\YSQoc Vjݷ Y e\QT L;5 `aYhݷ] Vb\Y
Sbݷ S `_apU[V ‑ c_ _^ bRaQblSQVcbp S ^_\m5 Vb\Y WV hYb\Q ^VbaQS^Y]l 1^Q`aY]Va5
_RQ hYb\Q ‑ ob\`ݷ RVb[_^Vh^_bcY5ݷ Y\Y _U^_ YX ^Yf ‑ 2ݷ_\V6hYb^ݷ Y b_`a_gVbb_a
`aY nc_] ^Qbca_V^ cQ[5 hc_Rl ^V Y^YgYYa_SQcm `aValSQ^Yp S ncYf bYcdQgYpf ‑ c_ L;
dbcQ^QS\YSQVcbp S VUY^Ygd7

Hc_Rl aVXd\mcQc_] baQS^V^Yp ]_W^_ Rl\_ S_b`_\mX_SQcmbp U\p db\_S6
^_T_ `VaVf_UQ5 b\VUdVc b[_`Ya_SQcm e\QTY YX \[ S aVTYbca OUJP\ _b^_S^_T_
`a_gVbb_aQ7 Nc_ UV\QVcbp [_]Q^UQ]Y

6CDCG 1H
C186

@VaSQp YX ^Yf [_`YadVc \[ S aVTYbca Ja5 Q Sc_aQp XQTadWQVc ^V[_c_alV 1^V
SbV12 e\QTY S OUJP\ YX JQ7 3 hQbc^_bcY5 `_b\V Sl`_\^V^Yp ncYf USdf [_]Q^U
X^QhV^YV e\QTQ L< [_`YadVcbp S cO5 Q X^QhV^YV L9 ‑ S LO=;5 hc_ `_\^_bcmo
b__cSVcbcSdVc ^QiY] `_caVR^_bcp]C cV`Vam ]l ]_WV] S_b`_\mX_SQcmbp U\p
db\_S^_T_ `VaVf_UQ \oR_Z YX [_]Q^U5 `aVUdb]_caV^^lf U\p RVXX^Q[_Slf gV6
\lf hYbV\C :15 :25 :155 :255 :>1 Y c7 U7 1b]7 cQR\7 <7< ^Q bca7 ><?27 @_UhVa[^ݷ]
Vjݷ aQXC Yb`_\mX_SQ^YV Y]V^^_ ncYf [_]Q^U _Rdb\_S\V^_ c_\m[_ cV]5 hc_ `_6
b\V Sl`_\^V^Yp 6CDCG Y C186 aVXd\mcQc baQS^V^Yp _[QXQ\bp S_ e\QTQf LO Y cO5
R_\miV ^YhVT_ _RjVT_ ]VWUd hYb\Q]Y b `\QSQojVZ c_h[_Z Y RVXX^Q[_Sl]Y
gV\l]Y5 S__RjV T_S_ap5 ^Vc7

=;?c]VcY] ^Q Sbp[YZ b\dhQZ5 hc_ e\QT L; `aY nc_] [_`YadVcbp S YO7



<7A7 1aYe]VcY[Q b `\QSQojVZ c_h[_Z ?=B

@dbcm5 ^Q`aY]Va5 d ^Qb Vbcm `VaV]V^^lV 15 2 Y = aQX]VaQ AG?B45 b_UVaWQ6
jYV hYb\Q b `\QSQojVZ c_h[_Z5 Y ]l f_cY] XQ^VbcY S = ]V^miVV YX 1 Y 27
Nc_ ]_W^_ bUV\Qcm cQ[C

6<4 AG?B4 d2f D 2 ^Q SVaiY^d bcV[Q 1S \]92
6<4 AG?B4 d1f D cV`Vam Q S \]95 2 S \]:
63?= D baQS^YSQV] Yf
6CDCG 1H D [_`YadV] e\QTY S Ja
C186 D Y _ccdUQ 6 S_ OUJP\
:1 <@1 D Vb\Y 1G2 6 `alTQV]
6H38 D Y^QhV ]V^pV] hYb\Q ]VbcQ]Y

<@1C D cV`Vam R_\miVV S \]95 ]V^miVV S \]:
6CD@ CD9 D \Y[SYUYadV] ^V^dW^_V R_\miVV
6CD@ AG?B4 d=f D XQ`YblSQV] S `Q]pcm ]V^miVV

ݷV^dW^_V<ݷ hYb\_ ]_W^_ Rl\_ Rl dRaQcm YX bcV[Q Y Y^QhV7 3]Vbc_ `aVU`_b\VU^VZ
[_]Q^Ul ]_W^_ Rl\_ Rl UQcm USV [_]Q^UlC b^QhQ\Q 66B55 CD95 [_c_aQp `_]VcYc aV6
TYbca \]9 [Q[ bS_R_U^lZ5 `_c_] 69>3CD@5 [_c_aQp dSV\YhYc X^QhV^YV ]XY ^Q VUY^Ygd7
NcY [_]Q^Ul aQbb]QcaYSQocbp S 7A7B7>ݷ

3 apUV b\dhQVS ]_Tdc _[QXQcmbp `_\VX^l cQ[WV [_]Q^Ul 693?= Y 693?=@5
SbVTUQ Y]VojYV _UY^ _`VaQ^U cY`Q ݷQ]pcm`ݷ aQX]VaQ G?B4 Y\Y 4G?B4 Y aQb6
b]QcaYSQojYV nc_c _`VaQ^U [Q[ gV\_V hYb\_7 3 _bcQ\m^_] _^Y Q^Q\_TYh^l
[_]Q^UQ] 63?= Y 63?=@C `VaSl] _`VaQ^U_] baQS^V^Yp Slbcd`QVc \]95 `_ aV6
Xd\mcQcQ] baQS^V^Yp dbcQ^QS\YSQocbp e\QTY L<5 L; Y L97 ;_]Q^UQ 693?=@5
S _c\YhYV _c 693?=5 SlcQ\[YSQVc \]9 YX bcV[Q7 >Q[_^Vg5 [_]Q^UQ 6DCD5 ^V
Y]VojQp _`VaQ^U_S5 baQS^YSQVc SVaiY^d bcV[Q b ^d\7[ݷ

<7A7@7 9b[\ohYcV\m^lV bYcdQgYY Y Yf _RaQR_c[Q

3 aVXd\mcQcV Sl`_\^V^Yp SlhYb\V^YZ b `\QSQojVZ c_h[_Z ]_Tdc S_X^Y6
[Qcm Yb[\ohYcV\m^lV bYcdQgYY 5 hc_ S ^V[_c_alf b\dhQpf bSYUVcV\m6
bcSdVc _R _iYR[V S `a_TaQ]]V Y\Y Sf_U^lf UQ^^lf5 Q S UadTYf b\dhQpf ]_WVc
_caQWQcm S`_\^V icQc^lV _b_RV^^_bcY f_UQ SlhYb\V^YZ7 AQX\YhQoc iVbcm
cQ[Yf bYcdQgYZC ^VU_`dbcY]Qp _`VaQgYp5 UV^_a]Q\YXQgYp5 UV\V^YV ^Q ^_\m5
`VaV`_\^V^YV5 Q^cY`VaV`_\^V^YV Y `_cVap c_h^_bcY7

>VU_`dbcY]Qp _`VaQgYp 1R>F1<94 X@5B1D9?>5 3R2 ]_WVc _X^QhQcm _U^_ YX
USdfC ^VU_`dbcY]lZ _`VaQ^U Y\Y _iYR[d bcV[Q7 BYcdQgYp ^VU_`dbcY]_T_ _`V6
aQ^UQ eY[bYadVcbp `aY `_`lc[V Yb`_\mX_SQ^Yp ݷ\V6hYbV^ݷ S [QhVbcSV _`VaQ^6
U_S5 YXS\VhV^Yp [SQUaQc^_T_ [_a^p Y\Y \_TQaYe]Q YX _caYgQcV\m^_T_ hYb\Q
Y c7 `7 @_U _iYR[_Z bcV[Q `_^Y]QVcbp `_`lc[Q XQ`YbQcm ^_S_V hYb\_ S XQ6
`_\^V^^lZ bcV[ 1c_ Vbcm [_TUQ SbV S_bV]m aVTYbca_S XQ^pcl25 \YR_ `_`lc[Q
Slc_\[^dcm hYb\_ YX bcV[Q5 [_TUQ S bcV[V ^Vc ^Y _U^_T_ hYb\Q5 \YR_ `_`lc6
[Q Yb`_\mX_SQcm S [QhVbcSV _`VaQ^UQ aVTYbca5 [_c_alZ S ^Qbc_pjVV SaV]p
`dbc7 5_`_\^YcV\m^lZ e\QT \O `_XS_\pVc _c\YhYcm _iYR[d bcV[Q _c bYcdQ6
gYY ^VU_`dbcY]_T_ _`VaQ^UQ7

5V^_a]Q\YXQgYp 1M5>?B=1<9J545 3M2 eY[bYadVcbp `aY `_`lc[V Sl`_\^V6
^Yp _`VaQgYY ^QU UV^_a]Q\YX_SQ^^l] hYb\_]5 \YR_ `aY `_`lc[V XQTadXYcm



?>9 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

UV^_a]Q\YX_SQ^^_V hYb\_ _Rlh^_Z Y\Y US_Z^_Z 1^_ ^V aQbiYaV^^_Z2 c_h^_6
bcY YX `Q]pcY S aVTYbca b_`a_gVbb_aQ7

5V\V^YV ^Q ^_\m 1c5B? 49F945B5 3c2 _X^QhQVc Rd[SQ\m^_ nc_ ‑ `aY Sl`_\6
^V^YY [_]Q^Ul UV\V^Yp S UV\YcV\V _[QXQ\bp ^_\m7

@VaV`_\^V^YV 1XF5Bfl?G5 3X2 S_X^Y[QVc5 [_TUQ aVXd\mcQc _hVaVU^_Z _`V6
aQgYY b\Yi[_] SV\Y[ U\p `aVUbcQS\V^Yp S SYUV hYb\Q b `\QSQojVZ c_h[_Z
^dW^_T_ aQX]VaQ7 CQ[_V ]_WVc b\dhYcmbp S c_] hYb\V `aY `VaVS_UV hYb\Q
YX S^dcaV^^VT_ UVbpcYRQZc^_T_ `aVUbcQS\V^Yp S hVclaݷf6 Y\Y S_bm]YRQZc^_V
`aVUbcQS\V^YV b `_]_jmo5 ^Q`aY]Va5 [_]Q^Ul 6CD5 Vb\Y S ^_S_V `aVUbcQS\V6
^YV hYb\_ V^ݷ S\VXQVc7ݷ

1^cY`VaV`_\^V^YV 1^>45Bfl?G5 3^2 _X^QhQVc5 hc_ aVXd\mcQc _hVaVU^_Z _`V6
aQgYY bc_\m ]Q\ `_ ]_Ud\o5 hc_ ^V ]_WVc Rlcm `aVUbcQS\V^ S SYUV hYb\Q b
`\QSQojVZ c_h[_Z d[QXQ^^_T_ S [_]Q^UV aQX]VaQ 1S c_] hYb\V `aY Sl`_\6
^V^YY [_]Q^Ul 6CD b _`VaQ^U_] cY`Q ݷQ]pcm`ݷ aQX]VaQ AG?B4 Y\Y 4G?B427
?c\YhYV 3^ _c 3M 1UV^_a]Q\YXQgYY2 b_bc_Yc S c_]5 hc_ aVhm YUݷc _ aVXd\mcQcV
SlhYb\V^Yp Y\Y `VaVS_UQ S UadT_Z e_a]Qc5 Q ^V _R Ybf_U^_ UV^_a]Q\YX_SQ^6
^_] _`VaQ^UV7

@_cVap c_h^_bcY 1YB539C9?>5 3Y2 S_X^Y[QVc5 [_TUQ aVXd\mcQc _`VaQgYY ^V
]_WVc Rlcm `aVUbcQS\V^ c_h^_ Y]VojY]Ybp baVUbcSQ]YD S R_\miY^bcSV b\d6
hQVS nc_ QRb_\oc^_ ^_a]Q\m^_7

;Q[ _RbdWUQ\_bm S 7A7;5>ݷ S [QWU_] YX aVTYbca_S L[ Y \[ ]\QUiYV iVbcm
RYc b__cSVcbcSdoc Yb[\ohYcV\m^l] bYcdQgYp] S c_] `_apU[V5 S [_c_a_] _^Y
`VaVhYb\V^lC RYc ❷9 b__cSVcbcSdVc ^VU_`dbcY]_Z _`VaQgYY5 RYc ❷ : ‑ UV6
^_a]Q\YXQgYY5 Y c7 U7D RYc ❷ > b__cSVcbcSdVc `_cVaV c_h^_bcY7 ;a_]V c_T_5 S
aVTYbcaV \[ RYc ❷ ? dbcQ^QS\YSQVcbp5 Vb\Y ^VU_`dbcY]Qp _`VaQgYp5 `_S\V[6
iQp dbcQ^_S[d RYcQ ❷ 95 bSpXQ^Q b _iYR[_Z bcV[Q7 @aY nc_] RYcl aVTYbcaQ
L[ d`aQS\poc cV]5 hc_ `a_gVbb_a U_\WV^ bUV\Qcm `aY S_X^Y[^_SV^YY Yb[\o6
hYcV\m^_Z bYcdQgYY7 6b\Y b__cSVcbcSdojYZ RYc bRa_iV^5 c_ `aY S_X^Y[^_6
SV^YY Yb[\ohV^Yp RdUVc Y^YgYYa_SQ^_ S^dcaV^^VV `aValSQ^YV 1b]7 27>7?7>ݷ
6b\Y WV RYc dbcQ^_S\V^5 Yb[\ohYcV\m^Qp bYcdQgYp bhYcQVcbp XQ]Qb[Ya_SQ^6
^_Z Y `a_gVbb_a `aY Vݷ S_X^Y[^_SV^YY ^Y[Q[Yf `aValSQ^YZ Y^YgYYa_SQcm
^V RdUVcD S]Vbc_ nc_T_ _^ `_bcQaQVcbp bY^cVXYa_SQcm5 ^Qb[_\m[_ nc_ S_X]_W6
^_5 aV\VSQ^c^lZ aVXd\mcQc 1^Q`aY]Va5 `aY UV\V^YY ^Q ^_\m aVXd\mcQc_] Rd6
UVc ݷRVb[_^Vh^_bcmݷ b__cSVcbcSdojVT_ X^Q[QD `aY `_cVaV c_h^_bcY aVXd\mcQc
_[adT\Ycbp U_ hYb\Q5 `aVUbcQSY]_T_ S Yb`_\mXdV]_] e_a]QcV5 S b__cSVcbcSYY
b dbcQ^_S\V^^l] aVWY]_] _[adT\V^Yp5 Y c7 U72

@aY S_X^Y[^_SV^YY \oR_Z Yb[\ohYcV\m^_Z bYcdQgYY b_`a_gVbb_a dbcQ6
^QS\YSQVc S VUY^Ygd b__cSVcbcSdojYZ RYc 1e\QT2 S aVTYbcaV \[7 6b\Y bY6
cdQgYp ^V XQ]Qb[Ya_SQ^Q5 nc_c RYc `aYT_UYcbp _`VaQgY_^^_Z bYbcV]V S _R6
aQR_chY[V `aValSQ^Yp5 hc_Rl `_^pcm5 hc_ `a_YX_i\_D Vb\Y WV bYcdQgYp XQ6
]Qb[Ya_SQ^Q Y `aValSQ^Yp ^V `a_YX_ZUݷc5 dbcQ^_S\V^^lV e\QTY ]_W^_ Yb6
`_\mX_SQcm S `a_TaQ]]V5 hc_Rl _cb\VUYcm S_X^Y[iYV Yb[\ohV^Yp7 B\VUdVc
dhYclSQcm5 hc_ ncY e\QTY bQ]Y ^V bRaQblSQocbp5 Yf ]_W^_ bRa_bYcm c_\m[_



<7A7 1aYe]VcY[Q b `\QSQojVZ c_h[_Z ?>:

pS^_5 Y nc_ UV\QVcbp [_]Q^U_Z 63<5H7 ;_]Q^Ul U\p SXQY]_UVZbcSYp b aVTY6
bcaQ]Y L[ Y \[ ]l `_Ua_R^_ aQbb]_caY] S 7A7B7>ݷ

<7A7A7 9b[\ohV^Yp Y [_]Q^UQ G19D

B _RaQR_c[_Z Yb[\ohYcV\m^lf bYcdQgYZ bSpXQ^Q _U^Q ^V_hVSYU^Qp _b_6
RV^^_bcmC Y^bcad[gYp5 Sl`_\^V^YV [_c_a_Z `aYSV\_ [ Yb[\ohV^Yo5 c_\m[_
SXS_UYc e\QT S aVTYbcaV \[5 ^_ ^V Y^YgYYadVc S^dcaV^^VV `aValSQ^YV5 UQWV
Vb\Y b__cSVcbcSdojYZ e\QT S L[ ^V dbcQ^_S\V^7 3 cQ[_] b_bc_p^YY b_`a_gVb6
b_a _bcQݷcbp U_ cVf `_a5 `_[Q ^V ^Qh^ݷcbp Sl`_\^V^YV b\VUdojVZ [_]Q^Ul7
@a_R\V]Q XUVbm ]_WVc S_X^Y[^dcm S c_] b\dhQV5 Vb\Y [_]Q^UQ5 bcQSiQp `aY6
hY^_Z Yb[\ohYcV\m^_Z bYcdQgYY5 Yb`_\mXdVc _`VaQ^U5 ^Qf_UpjYZbp S `Q]pcY
1^Q`aY]Va5 gV\_hYb\V^^lZ25 `aY nc_] ]VWUd nc_Z [_]Q^U_Z Y b\VUdojVZ XQ
^VZ [_]Q^U_Z QaYe]VcYhVb[_T_ b_`a_gVbb_aQ `aYbdcbcSdVc [_]Q^UQ5 Sl`_\6
^pV]Qp _b^_S^l] `a_gVbb_a_]5 [_c_aQp YX]V^pVc X^QhV^YV aQX]Vjݷ^^_T_ S
`Q]pcY _`VaQ^UQ7 3 nc_] b\dhQV [ c_]d ]_]V^cd5 [_TUQ S^dcaV^^VV `aValSQ6
^YV Sbݷ WV RdUVc Y^YgYYa_SQ^_5 X^QhV^YV5 `_b\dWYSiVV VT_ `aYhY^_Z5 RdUVc
dWV `_cVap^_7 >Q`aY]Va5 Vb\Y `aY Sl`_\^V^YY `_b\VU_SQcV\m^_bcY Y^bcad[6
gYZ

69=E< 4G?B4 d;f
=?F d;f5 53H
6CABD

aVXd\mcQc_] aQR_cl 69=E< bcQ^Vc `VaV`_\^V^YV5 XQ [_c_al] U_\W^_ `_b\V6
U_SQcm S^dcaV^^VV `aValSQ^YV5 c_ nc_ `aValSQ^YV `a_YX_ZUݷc c_\m[_ [_TUQ
b_`a_gVbb_a ݷcbpݷU_RVaݷ U_ [_]Q^Ul 6CABD5 ^_ [ c_]d SaV]V^Y _`VaQgY_^^Qp
bYbcV]Q dWV ^V b]_WVc dX^Qcm5 [Q[_V X^QhV^YV _`VaQ^UQ 1`VaV]V^^_Z ;2 `aY6
SV\_ [ S_X^Y[^_SV^Yo Yb[\ohV^Yp7 3 UQ^^_] `aY]VaV `a_R\V]Q b^Y]QVcbp
YX]V^V^YV] `_apU[Q [_]Q^UC

69=E< 4G?B4 d;f
6CABD
=?F d;f5 53H

@a_gVbb_a `_UUVaWYSQVc b`VgYQ\m^do [_]Q^Ud 6G19D 1Y\Y `a_bc_ G19D5 nc_
USQ _R_X^QhV^Yp U\p _U^_Z ]QiY^^_Z [_]Q^Ul25 [_c_aQp `a_SVapVc aVTYbca
bcQcdbQ b_`a_gVbb_aQ ^Q `aVU]Vc ^Q\YhYp ^VXQ]Qb[Ya_SQ^^lf Yb[\ohYcV\m6
^lf bYcdQgYZ Y `aY ^V_Rf_UY]_bcY Y^YgYYadVc `aValSQ^YV7 Nc_Z [_]Q^U_Z
bc_Yc S_b`_\mX_SQcmbp5 Vb\Y `_b\VU^pp YX 66[_]Q^U ]_T\Q bcQcm `aYhY^_Z
Yb[\ohV^Yp5 Q Sl `aY nc_] R_\miV ^V b_RYaQVcVbm Sl`_\^pcm UVZbcSYZ b
ݷQSdhY]Y\`ݷ hYb\Q]Y7

9^cVaVb^_5 hc_ ^V[_c_alV ]^V]_^YhVb[YV _R_X^QhV^Yp [_]Q^U b_`a_gVb6
b_aQ ^Q bQ]_] UV\V b__cSVcbcSdoc USd] ]QiY^^l] [_]Q^UQ]C b^QhQ\Q YUݷc
[_]Q^UQ G19D5 XQcV] ‑ [_]Q^UQ5 Sl`_\^pojQp ^dW^_V UVZbcSYV7 @aY]Va_]
cQ[_Z ]^V]_^Y[Y ]_WVc b\dWYcm dWV X^Q[_]Qp ^Q] 6CDCGC ^Q bQ]_] UV\V nc_



?>; 3_X]_W^_bcY `a_gVbb_aQ Y pXl[ QbbV]R\VaQ

USV [_]Q^Ul ‑ G19D Y 6>CDCGD `aY ^V_Rf_UY]_bcY ]_W^_ Yb`_\mX_SQcm 6>CDCG
_cUV\m^_5 RVX _WYUQ^Yp5 ^_ U\p nc_T_ ^dW^_ cSݷaU_ `_^Y]Qcm5 hc�_ Y]V^^_ Sl
UV\QVcV7 C_h^_ cQ[ WV dbca_V^Q [_]Q^UQ 63<5H YX `aVUlUdjVT_ `QaQTaQeQC
nc_ _R_X^QhV^YV b__cSVcbcSdVc ]QiY^^l] [_]Q^UQ] G19D Y 6>3<5H7 ;_]Q^6
Ul 6>CDCG Y 6>3<5H `aVUbcQS\poc b_R_Z `aY]Val [_]Q^U QaYe]VcYhVb[_T_
b_`a_gVbb_aQ5 [_c_alV `VaVU Sl`_\^V^YV] _b^_S^_Z aQR_cl ^V `a_YXS_Upc
`a_SVa[d ^Q\YhYp ^V_caQR_cQ^^lf Yb[\ohYcV\m^lf bYcdQgYZ7

<7A7B7 D`aQS\V^YV b_`a_gVbb_a_]

>Q`_]^Y]5 hc_ aVWY]_] aQR_cl b_`a_gVbb_aQ ]_W^_ d`aQS\pcm hVaVX aV6
TYbca L[ 13?>DB?< B579CD5B25 Q `_ aVXd\mcQcQ] Sl`_\^V^Yp _`VaQgYZ `a_gVbb_a
dbcQ^QS\YSQVc b_UVaWY]_V aVTYbcaQ \[ 1CD1DEC B579CD5B25 [_c_a_V ]_W^_ `a_6
Q^Q\YXYa_SQcm7 >Q[_^Vg5 cV[djVV b_bc_p^YV aVTYbca_S5 b_bcQS\pojYf bcV[5
_caQWV^_ S aVTYbcaV ]` 1D17 G?B427 Bcad[cdad ncYf aVTYbca_S ]l _RbdWUQ\Y
S 7A7;7>ݷ

5\p aQR_cl b aVTYbca_] L[ `aVUdb]_caV^l [_]Q^Ul 6CD3G5 6>CD3G Y
6<43G7 ;_]Q^UQ 6CD3G5 [Q[ _Rlh^_5 _X^QhQVc USV ]QiY^^lV Y^bcad[gYY G19D
Y 6>CD3G7 3bV caY [_]Q^Ul Y]Voc _UY^ _`VaQ^U5 S [QhVbcSV [_c_a_T_ ]_6
WVc Slbcd`Qcm c_\m[_ _`VaQ^U cY`Q ݷQ]pcm`ݷ aQX]VaQ G?B47 @VaSlV USV
[_]Q^Ul XQ`YblSQoc b_UVaWY]_V aVTYbcaQ L[ S XQUQ^^_V ]Vbc_ S `Q]pcY5
`_b\VU^pp [_]Q^UQ5 ^Q_R_a_c5 XQTadWQVc b_UVaWY]_V aVTYbcaQ L[ YX `Q]pcY7
>Q`aY]Va5 b\VUdojY]Y [_]Q^UQ]Y ]l ]_WV] dbcQ^_SYcm aVWY] _[adT\V^Yp
Sݷ bc_a_^d ^d\pݷ S]Vbc_ Yb`_\mXdV]_T_ `_ d]_\hQ^Yo aVWY]Q ]ݷ R\YWQZ6
iV]dݷ 1_c]VcY]5 hc_ S bcV[V ]l SlUV\Y] hVclaV RQZcQ5 hc_Rl ^V ^QadiQcm
VT_ SlaQS^YSQ^YV5 ^_ Yb`_\mX_SQcm RdUV] c_\m[_ USQ2C

CE2 5C@5 = D SlUV\pV] `Q]pcm S bcV[V
6CD3G d5C@f D `_\dhQV] S ^Vݷ b_UVaWY]_V L[
?B G?B4 d5C@f5 9999::99999999992

D `aY^dUYcV\m^_ dbcQ^QS\YSQV] RYcl :: Y :9
6<43G d5C@f D XQTadWQV] `_\dhV^^_V _RaQc^_ S L[
144 5C@5 = D _bS_R_WUQV] `Q]pcm

B_UVaWY]_V aVTYbcaQ \[ ]_W^_ `_\dhYcm dWV X^Q[_]_Z ^Q] [_]Q^U_Z 6CDCG5
_`VaQ^U [_c_a_Z ]_WVc Rlcm \YR_ aVTYbca_] Ja 1Y R_\miV ^Y[Q[Y]25 \Y6
R_ cY`Q ݷQ]pcm`ݷ aQX]VaQ G?B47 9]VVcbp cQ[WV [_]Q^UQ 6>CDCG5 `aYhݷ]
6CDCG `aVUbcQS\pVc b_R_Z _R_X^QhV^YV U\p USdf ]QiY^^lf Y^bcad[gYZ G19D
Y 6>CDCG7 ?c]VcY]5 hc_ _RaQc^Qp _`VaQgYp 1XQTadX[Q X^QhV^Yp2 U\p \[ ^V
`aVUdb]_caV^Q5 hc_ S`_\^V \_TYh^_C nc_c aVTYbca ^dWV^5 hc_Rl Q^Q\YXYa_6
SQcm `a_Ybf_UpjVV7 CV] ^V ]V^VV ^V[_c_alV [_]Q^Ul S_XUVZbcSdoc ^Q nc_c
aVTYbca ^Q`ap]do7 CQ[5 X^QhV^YV ]XY ]_W^_ dSV\YhYcm ^Q VUY^Ygd [_]Q^U_Z
69>3CD@ Y d]V^miYcm ^Q VUY^Ygd [_]Q^U_Z 6453CD@ 1_RV [_]Q^Ul ^V Y]Voc
_`VaQ^U_S27 9b`_\mX_SQcm ncY [_]Q^Ul b\VUdVc _bc_a_W^_5 `_b[_\m[d bcQcdb
ݷXQ^pc_bcYݷ aVTYbca_S bcV[Q _^Y ^V ]V^pocD Y^QhV T_S_ap5 6453CD@ `aYS_UYc
[ c_]d5 hc_ aVTYbca_] \]9 bcQ^_SYcbp ݷdbc_Z`ݷ aVTYbca5 Q 69>3CD@ `aYS_UYc



<7A7 1aYe]VcY[Q b `\QSQojVZ c_h[_Z ?><

[ c_]d5 hc_ \]@ _[QXlSQVcbp ݷXQ^pcݷ 1`_b[_\m[d nc_ RlSiYZ \]927 6jݷ _U^_
Q[cYS^_V UVZbcSYV b aVTYbca_] \[5 [_c_a_V ]_WVc Sl`_\^Ycm `a_TaQ]]Ybc ‑
nc_ _hYbc[Q e\QT_S Yb[\ohYcV\m^lf bYcdQgYZ7 CQ[Qp _hYbc[Q `a_YXS_UYcbp
[_]Q^UQ]Y 63<5H 13<51B 5H35@D9?>C2 Y 6>3<5H5 [_c_alV ]l dWV d`_]Y^Q\Y S
`aVUlUdjV] `QaQTaQeV7

@VaVU [_]Q^U_Z 6<43G aV[_]V^UdVcbp SbVTUQ Sl`_\^pcm [_]Q^Ud 63<5H5 Y^QhV ]_6
WVc b\dhYcmbp cQ[5 hc_ XQ`Ybm aVTYbcaQ L[ ݷUV]Qb[YadVcݷ [Q[_V6^YRdUm YX Yb[\ohV^YZ5
e\QT [_c_a_T_ dWV SXSVU5^ݷ _chVT_ `a_YX_ZUݷc `aValSQ^YV7

AVTYbca ]` ^V ]_WVc Rlcm ^Q`ap]do ^Y bhYcQ^5 ^Y XQ`YbQ^5 ^_ _U^Q [_]Q^6
UQ5 ^Q`ap]do S_XUVZbcSdojQp ^Q ^VT_5 Sbݷ WV Vbcm7 ?^Q ^QXlSQVcbp 66B555
Y]VVc _UY^ _`VaQ^U ‑ aVTYbca \]𝑛5 Q Vݷ UVZbcSYV ‑ `_]VcYcm XQUQ^^lZ aV6
TYbca [Q[ ݷbS_R_U^lZݷ 1Y\Y 27ݷdbc_Z`ݷ 3 hQbc^_bcY5 b\VUdojYV [_]Q^Ul
dRYaQoc hYb\_ b SVaiY^l bcV[Q Sݷ ^Y[dUQݷC

66B55 CD9
69>3CD@

6b\Y ^Q ]_]V^c ^QhQ\Q SlhYb\V^YZ SQ] ^VYXSVbc^_ 1Y\Y SlXlSQVc b_]^V6
^Yp2 b_bc_p^YV QaYe]VcYhVb[_T_ b_`a_gVbb_aQ5 ^_ `aY nc_] Sl c_h^_ X^QVcV5
hc_ ^Y[Q[_Z `_\VX^_Z U\p SQb Y^e_a]QgYY VT_ aVTYbcal ^V b_UVaWQc5 ]_W^_
`aYSVbcY VT_ Sݷ Ybf_U^_V b_bc_p^YVݷ b `_]_jmo [_]Q^Ul 69>9D Y\Y 6>9>9D
169>9D `aVUbcQS\pVc b_R_Z _R_X^QhV^YV U\p G19D 6>9>9D5 b]7 7A7A27>ݷ @aY nc_]
S aVTYbca L[ XQ^_bYcbp X^QhV^YV 9<@O8 1_[adT\V^YV S R\YW^oo bc_a_^d5 ^QY6
R_\miQp S_X]_W^Qp c_h^_bcm5 SbV Yb[\ohV^Yp XQ]Qb[Ya_SQ^l2D aVTYbca \[
_R^d\pVcbp5 hc_ _X^QhQVc ]XYF95 SbV e\QTY bRa_iV^l5 S[\ohQp e\QTY Yb6
[\ohYcV\m^lf bYcdQgYZD aVTYbcal ORY5 OMY cQ[WV _R^d\pocbp5 Q aVTYbca ]`
XQ`_\^pVcbp VUY^YgQ]Y5 hc_ b__cSVcbcSdVc `dbc_]d bcV[dD aVTYbcal5 b_bcQS6
\pojYV bcV[5 ^Y[Q[ ^V YX]V^pocbp5 ^_ `_b[_\m[d ]` XQRYc VUY^YgQ]Y5 SbV
_^Y bhYcQocbp bS_R_U^l]Y 1^V b_UVaWQjY]Y hYbV\27

B `_]_jmo [_]Q^Ul 6C1F5 ]_W^_ b_faQ^Ycm Sbݷ b_bc_p^YV b_`a_gVbb_aQ5
c_ Vbcm b_UVaWY]_V SbVf VT_ aVTYbca_S5 S _R\QbcY `Q]pcY5 hc_Rl `_c_] S_b6
bcQ^_SYcm VT_7 Nc_ `_\VX^_5 Vb\Y ^dW^_ SaV]V^^_ `aV[aQcYcm ^V[YZ SlhYb6
\YcV\m^lZ `a_gVbb5 Sl`_\^Ycm [Q[YV6c_ Sb`_]_TQcV\m^lV SlhYb\V^Yp5 XQcV]
SVa^dcmbp [ _c\_WV^^_]d7 5\p b_faQ^V^Yp SQ] `_caVRdVcbp _R\Qbcm `Q]pcY
U\Y^_Z :9A RQZcD [_]Q^UQ 6C1F5 Y]VVc _UY^ _`VaQ^U5 nc_ _`VaQ^U cY`Q Q6`ݷ
]pcm5ݷ `aYhݷ] d[QXlSQcm VT_ aQX]Va ^V ^dW^_7 =^V]_^Y[Q 6C1F5 ^Q bQ]_]
UV\V _R_X^QhQVc USV ]QiY^^lV [_]Q^Ul ‑ G19D Y 6>C1F57 @_b\V b_faQ^V^Yp
b_bc_p^Yp S `Q]pcY b_`a_gVbb_a `aYS_UYcbp Sݷ Ybf_U^_V b_bc_p^YVݷ c_h^_
cQ[ WV5 [Q[ `aY [_]Q^UV 69>9D 1b]7 SliV25 cQ[ hc_ `_b\V 6C1F5 _cUV\m^_
UQSQcm [_]Q^Ud 69>9D ^V ^dW^_7 3_bbcQ^_SYcm b_faQ^ݷ^^_V aQ^VV b_bc_p^YV
b_`a_gVbb_aQ ]_W^_ [_]Q^U_Z 6BCD?BD [Q[ Y 6C1F55 ncQ [_]Q^UQ Y]VVc _UY^
_`VaQ^U cY`Q 5ݷQ]pcm`ݷ U\p [_c_a_T_ c_WV ^V ^dW^_ d[QXlSQcm aQX]Va7

9^_TUQ S_X^Y[QVc `_caVR^_bcm b_faQ^Ycm Y\Y S_bbcQ^_SYcm c_\m[_ Sb`_]_TQcV\m^lV
aVTYbcal b_`a_gVbb_aQ7 Nc_ UV\QVcbp [_]Q^UQ]Y 6CD5>F5 6>CD5>F Y 6<45>F b Yb`_\m6
X_SQ^YV] _R\QbcY `Q]pcY U\Y^_Z ;A RQZcD `_Ua_R^_V _`YbQ^YV ncYf [_]Q^U _`dbcY]7



?>=

8QSVaiQp aQXT_S_a _ b_`a_gVbb_aV5 d`_]p^V] [_]Q^Ud 6>?@7 ;Q[ ]_W^_
U_TQUQcmbp5 nc_ _hV^m SQW^Qp [_]Q^UQC _^Q ^V UV\QVc ^YhVT_7

8Q[\ohYcV\m^lV XQ]VhQ^Yp

;_^Vh^_5 ]l ^V aQbb]_caV\Y Y UVbpc_Z U_\Y S_X]_W^_bcVZ `a_gVbb_aQ
9<A?5 Vb\Y WV T_S_aYcm _ aQbiYaV^Ypf VT_ S_X]_W^_bcVZ5 `_pSYSiYfbp S R_6
\VV `_XU^Yf `a_gVbb_aQf 1^Q`aY]Va5 VVa6aVTYbcal25 c_ U_\p YXdhV^^_T_ ^Q]Y
_[QWVcbp Vjݷ b[a_]^VV7 ?U^Q[_ `YbQcm `a_TaQ]]l ^Q pXl[V QbbV]R\VaQ ]l
cV`Vam ]_WV]5 Y nc_ `_XS_\Yc ^Q] `_\dhYcm _`lc `a_TaQ]]Ya_SQ^Yp S cVa6
]Y^Qf ]QiY^^lf [_]Q^U5 hc_5 [Q[ Rl\_ b[QXQ^_ S `aVUYb\_SYY5 pS\pVcbp
^V_Rf_UY]l] db\_SYV] [QhVbcSV^^_T_ `a_TaQ]]Ya_SQ^Yp S__RjV ^Q \oR_]
pXl[VC ^V\mXp b_XUQSQcm f_a_iYV `a_TaQ]]l5 ^V `_^Y]Qp5 hc_ ^Q bQ]_] UV\V
`a_Ybf_UYc7

HYcQcV\Y5 d [_c_alf S_X^Y[^Vc WV\Q^YV YXdhYcm Q``QaQc^do `\Qce_a]d
9<A? R_\VV T\dR_[_5 ]_Tdc _RaQcYcmbp [ cVf^YhVb[_Z U_[d]V^cQgYY Y b`aQ6
S_h^Y[Q]5 [_c_alV S R_\VV hV] U_bcQc_h^_] [_\YhVbcSV `aVUbcQS\V^l S 9^6
cVa^VcV7 F_hVcbp5 _U^Q[_5 XQaQ^VV `aVUd`aVUYcm SbVf5 d [_T_ S_X^Y[^Vc cQ[_V
WV\Q^YV5 hc_ `a_gVbb_a 9<A? 1_chQbcY ݷR\QT_UQapݷ cpWݷ\_]d ^Qb\VUYo A9A?2
Y]VVc _U^d YX bQ]lf fQ_cYh^lf Y ^V\_TYh^lf bYbcV] [_]Q^U S ]YaVD _b_RV^^_
nc_ bcQ^_SYcbp XQ]Vc^_5 [Q[ c_\m[_ ]l `_[YUQV] doc^lZ ]Ya _TaQ^YhV^^_T_
aVWY]Q Y ݷb[_Z_\`ݷ ]_UV\Y `Q]pcY5 S [_c_a_] ^Qb XQR_c\YS_ dbca_Y\Q _`V6
aQgY_^^Qp bYbcV]Q5 Y SbcaVhQV]bp \Yg_] [ \Ygd b e_a]Ya_SQ^YV] UVb[aY`6
c_a_S bVT]V^c_S5 ^V\V`l]Y `alW[Q]Y ]VWUd [_\mgQ]Y XQjYcl Y `a_hY]Y
ݷaV\Vbcp]Y`ݷ `\Qce_a]l5 b [_c_al]Y `aYf_UYcbp R_a_cmbp b_XUQcV\p] b_6
SaV]V^^lf _`VaQgY_^^lf bYbcV]7

CQ[ hc_ Vb\Y SQb SbVamݷX XQY^cVaVb_SQ\_ ^YX[_da_S^VS_V `a_TaQ]]Ya_SQ6
^YV5 ]l ]_WV] `_b_SVc_SQcm `_YXdhQcm UadTYV QafYcV[cdal5 ^Q`aY]Va5 `a_6
gVbb_al \YJ[L Y\Y J[V7 3`a_hV]5 \oR_`lcbcS_ S \oR_] b\dhQV ^V `_a_[5 Y
Vb\Y Sl T_c_Sl [ _`aVUV\ݷ^^l] cadU^_bcp] ‑ c_ ^QZUYcV \oR_Z b`aQS_h^Y[
`_ 9<A? Y YXdhQZcV ^Q XU_a_SmV C62
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