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ª «­¬\®b¯�°�±,²
³ HK´¦kPFPYZT%Jr^7µSJr^�Y�¶
kPk@TV¶KJZTcG�Uj`¡·�HK´(¶K`PUj¶K`(]\HKOjOjT%¸KTc^$¹vFPUgYhTN¶�º�aPUjOQTM¶K¸KH�»
RPFIY�f ³ ^$aS¶ ¼�T
HK`SOQ½�R�Tc]\H�´�Tm¶K]%]%TV^h^�UjRPOjT�YZH�^}YhFSGITV`�Yr^�¶KJZH�FP`SG�¾V¿�¿P¾�_�E�º'H�½�TV¶KJh^$OÀ¶�YhT%Jc»@Á\f,H�OQUQYZTVaP`PUÀ]%¶@Á
ÂM`SUQ¼�T%Jr^�UQY}½{HKÃ�Ä�FS]raS¶KJZTc^}Yc»
YZaSTmOÀ¶
Jh¸KTc^}Y�FS`PUQ¼�T%Jr^�UQY}½�UQ` YZaPT�]\H�FP`vYZJh½K»<^}Yr¶
JZYZTVG¡kPJZH�¼<UÀGIUj`P¸
ÃÅFPOjObÆ�`vYZTVJZ`PT%YM¶K]%]%TV^h^�YZH¦R@H
YZa�UQYh^�kSJZHKÃÅTV^h^�H�Jh^�¶
`SG�^�YZFSGPT%`vYh^V_

e lKTV½�¸KJhHKFPk{UQ`�YhaPTMGIT%¼�T%OjHKkP´¦TV`�Y7H
ÃDf7_ Â�_ Ä�Ç ^$Uj`IÃÅJh¶�^}YhJZF�]6YZFSJZT�aS¶K^7R@T%TV`�YZaPT ³ H�´{È
´�FS`PUj]V¶�YhUQH�` ³ TV`vYZT%Jc»Pº�aPUÀ]ra2RPFPUjOQYMYZaPT�kPa<½<^ZUÀ]%¶
O�`PT\Y}º�HKJhl¡º�UQYZa�YZaST�YZTc]raP`PUÀ]%¶
O�¶
`SG	µPÈ
`S¶K`S]\UÀ¶
O�aPT%OjkÉHKÃMYZaPT�E�TV]raP`PUÀ]%¶KO'ÂN`PUQ¼�T%Jr^�UQY}½ÊUQ`ÌËm¶KJZ´(^�Yh¶�G<Y�¶K`SG3OÀ¶�YZTVJ�YhaPT2Í�T%Jh´¦¶K`
Î ]%UQTV`�YhUgµ@]NÏMT%Y}º'H�JZl�È7Ë�Ð7Ï�È�Ñ$T%JhT%Uj`b_ e ^'kS¶KJ�Y�HKÃ4YZaS¶
Y'T%Ò@H�J�Yc»KYhaPTmF�^�TMHKÃ4ÃÅJZTVTm^ZH
Ã©Y}º)¶
JhT
^ZHKOjFIYZUjHK`S^baS¶K^�R�TVT%`�kPJhHK´¦H
YhTVG�YhaPJZH�FP¸KaSHKFIY4YhaPT']V¶
´¦kPFS^V_ e OQYZaSHKFP¸�a�YZaPTVJZT$º�T%JhTX´(¶
`<½
¶K^Zk@TV]6Yr^MYhH¡YhaPT{TV¼KH�OQFIYhUQH�`2ÃÅJhHK´Ó¶(ÃÅTVºÔ]\H�´�kSFIYZTVJh^m]\HK`S`PTV]\YZTVG�YZH YZaPT�HKFIYr^�UÀGIT{º'H�JZOÀG
¼<Uj¶�¶�¿KÕKÖ�Ö
RPk�^7´�HIGITV´×OjUj`PT�YZH�YZHIGP¶ ½I^$`PT%Y}º'H�JZl{H
Ã$¾%Ø�» Ö�ÖKÖ�]\H�´�kSFIYZTVJh^X]%HK`P`STV]6YhTVG¦¼<UÀ¶
Y}º�H�^Z¶
YZT%OjOjUgYhTMOQUj`PlI^7YhH
Yh¶KOQUj`P¸{ÙP_ ÙKÚ2RPkS^V»Kº�T�º�UjOQO@GIUj^h]\F�^Z^�aPT%JhT�HK`POj½{YZaPHv^�TM¶�^�k@TV]\Yh^$YhaS¶�Y
¶
JhT�JZTVOQTV¼ ¶K`vY)Uj`�YZaPT�]%HK`vYZT%Û<Y)HKÃ�YhaPT�ÃÅJZTVT�^�HKÃ©Y}º�¶KJZT¦ÜÅJ6Ý�TV¼KH�OQFIYhUQH�`b_

E)aPT¦º'H�JZl2H�`�YhaPT(GIT%¼�T%OjHKkP´¦T%`vY�H
Ã'f,_ Â�_ Ä�Ç ^�`PT\Y}º�HKJhl2^}Yr¶
JZYZTVGÞ¶
JhHKFS`SG�YZaST¦YZUj´�T
YZaSTmµ�Jh^�Y�Í�ÏmÂ�ß
àbUj`vFPÛ	GIUÀ^}YhJZUjRPFIYhUQH�`S^)]%¶
´¦T�HKFIYc_ e OQYZaPH�FP¸Ka	YZaST�¾c¿K¿�á�f ³ Ç ^)º'TVJZT�`PH
Y
k@H�º'TVJ�ÃÅFPO,T%`SHKFP¸�a2YZH�aS¶
`�GIOQT¦¶
OjO�YZaPT¦FP`PUj¼KTVJh^ZUQY}½@Ç ^M`ST\Y}º�HKJhlvUj`P¸ ^ZT%Jh¼<Uj]%TV^6âc»DYZaST%½2º�T%JhT

ã}ä�åcæNç4è6é�é'ê ë ì�í�îhï�ì�è6ë�çDæ}ë\ïyæ}ð}ñ ò�éMîrì�ë�éMîrí�å ì�ë æ)ó4îrò�ì�ëcì ïyì�îrô�ô õ�î�ö�÷2òyæ}ðùø\æ}ð'ð�ê ëcë ì�ë ú�ö�÷SûÅü�ý'þô�îhï�æ�ðbðùæ}ÿ ô�îrí}æ����\õmî��Vê ë���ë\ïyæ}ðùÿ ðùì�òyæXð�êcë ë ì�ë ú��Vè6ô�îrðùì�òZþcòyè%è6ëmï�è	�
æ$ê ÿ ú6ð�î
� æ���ïyè)ü�ô ï�ðyî6÷Iæ}ë ú6ê ì�ë
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´¦HKJhT7YZaS¶K`�¶KGITc¹vFS¶�YhT�¶K^4JhHKFPYZT%Jr^4H�J�^�´(¶KOQOKÃ©YZk�^ZT%Jh¼KTVJh^@ÃÅH�J4YZaPT�GIHK´(¶KUQ`S^�]\HKJhJhTV^Zk�H�`SGIUj`P¸
YZHNYZaPT�¼�¶
JhUQH�FS^�GPT%kS¶KJ�Yh´�TV`vYh^bUj`�YhaPT�FP`PUj¼KT%Jr^ZUgY}½�_bÆ�`�YhUQ´¦TK»
¶�^bYhaPT�`ST\Y}º�HKJhlm¸�JZTVºÞRSUQ¸�¸KT%J
¶
`�G¡RPUj¸K¸�T%Jc»v^ZH{GIUÀG(YhaPT�k�TVJ�ÃÅH�JZ´(¶K`S]\TmH
ÃbYhaPTmf ³ ^'HKÃbYZa�¶�Y)YZUj´¦TK»P¶
`�G¡¶
OQYZaPH�FP¸Ka�^�H�´¦T
H
Ã�YZaPT�Í�ÏNÂ�ß
àbUj`<FIÛ	^Z½<^�YZTV´(^M¶K]\YZUj`P¸(¶K^)JhHKFIYhT%Jr^'a�¶ ¼KT�R�TVT%`�JhT%kPOÀ¶K]%TVG	Rv½	^�k@TV]%Uj¶KOQU��%TcG
aS¶KJhGIº)¶
JhTK»�YZaST%½ a�¶ ¼KT�Jh¶KJZTVOQ½(R@T%TV`�JhT%kSOj¶�]\TVG	R<½¡kPJhHKkPJhUjT\Yh¶KJZ½¡^Z½I^}YhT%´(^V_

E)aPT¡JhHKOjT¡H
Ã)YhaPT ³ HK´¦´{FP`PUÀ]%¶�YhUQH�` ³ T%`vYZTVJ�aS¶�^�R@T%T%` ¸KJr¶KGIFS¶KOQOj½�T%ÛvYhT%`SGPTVGÞÃÅJhHK´
YZa�¶�YMH
ÃX¶�FP`PUj¼KTVJh^ZUQY}½ kPJhH�¼<UjGITVJ�YZH¦YZa�¶�YNHKÃ7¶¦kPJhH�¼<UjGPT%J�ÃÅHKJN¶KOQObYZaPT�`SHK`IÈ�kPJhH
µPY�HKJh¸�¶K`PUQÈ
�V¶
YZUjHK`S^�Uj`3Ä�FS]raS¶
JhTV^�Y�¶
`SGÞUj` YhaPT(JhTV^�Y�HKÃ'YhaPT¡]\H�FP`vYZJh½K_(E)aPT(RPUj¸K¸�TV^�Y�R�TV`PT\µ�]%Uj¶KJZUjTV^
º�T%JhTK»SHKÃX]\HKFSJh^ZTK»SYZaPT{TVGIFS]V¶�YhUQH�`S¶
ObUj`S^�YZUQYZFIYhUQH�`S^V»D¶K`SG�YZaST{^ZT%Jh¼vUÀ]\T�¶K`SG�^ZFPkPk@HKJZYNº�T%JhT
ÃÅJhT%T�H
Ã$]raS¶
Jh¸KT�_

E)aPT ³ TV`vYZT%JcÇ ^bk@HKOjUj]%½�º)¶K^�^�Uj´¦kPOjTK_�Æ�`SUgYhUj¶KOQOj½K»�¸�UQ¼�T%`�YZaST�OÀ¶K]rl�H
ÃIYZTc]raP`PUÀ]%¶KO�T%Û<k@T%JZYZUÀ^ZT
Uj`É´¦H�^�Y�H
Ã)YZaST Uj`S^}YhUgYhFIYZUjHK`�^�JhTV¹vFPTc^}YhUQ`P¸ ]\HK`S`PTV]\YZUj¼vUQY}½K»�YZaST ´(¶K]raPUj`PTc^�^ZFPkPk@H�^ZTVGÞYZH
¶K]\Y�¶�^N¸v¶�YhT%º)¶ ½<^V»@JZH�FIYZTVJh^V»DT\Yh]K_�º'TVJZT�RPJhHKFP¸�avYNYZH	YZaST ³ TV`�YhT%Jc»4OQT%Ã©Y�YZaPTVJZT�ÃÅHKJ�¶¡ÃÅTVº
GP¶ ½I^)ÃÅH�JNUj`S^}Yr¶
OjOj¶
YZUjHK`b»@]\H�`IµS¸KFSJh¶
YZUjHK`�¶
`SG�YhTV^�YZUj`P¸S_ Î HKÃ©Y}º�¶KJZT�HKÃX]raPHKUÀ]\T��ÊE)aPT�OÀ¶�YZTc^}Y
¶
`�G ¸�JZTc¶�YZTc^}Y)¼KTVJh^ZUjHK` HKÃ7¶(Í�ÏmÂ�ß�à�UQ`<FIÛ�^�½I^�YZTV´�_

e ÃÅTVº GIT%kS¶KJ�Yh´¦T%`vYh^7YhJZUjTVG(YZH�FS^ZT��£Uj`SGIH�ºM^'ÏNE£¶K^�¶�GIHK´(¶KUQ`¡^ZT%Jh¼KTVJV_,E)aPT ³ H�´{È
´�FS`PUj]V¶�YhUQH�` ³ T%`vYhT%J�H
ÒDT%JhTVG2YhaPT%´1`PH�^ZFPkPk@HKJZY�H
YZaST%J�YZaS¶K` kPJhH�¼<UjGPUQ`P¸ YZaPT¦JhTV¹vFPUjJZTcG
`PT%Y}º'H�JZl�kS¶KJh¶K´�T%YZTVJh^V_ Î HK´¦T¦H
ÃXYhaPT%´1¸�¶ ¼KT{FPkÊGIFPT{YZH�k�TVJ�ÃÅH�JZ´(¶K`S]\T�ß JhT%OjUj¶KRPUQOjUQY}½	UÀ^}È
^ZFPTV^V_��NYZaPTVJh^�Uj`S^�UÀ^�YZTVG Ü�GIT%kS¶KJ�Yh´¦T%`vY�k�H�OQUÀ]\½�»�k@T%Jr^�H�`S¶
O7kPJhT\ÃÅTVJZTV`S]\Tc^%»4T%Yh]
_�Ý6_��ÞT¡^�YZUjOQO
GIH�`bÇ Y�l<`PH�º º�aS¶�YMaS¶KkPk@T%`PTcG YhH�YZaPTV´�_j_j_
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FS^ZTVG	¶
`SG	kPJhHK´¦H
YhTVG(ÃÅJhT%T�^ZH
Ã©Y}º)¶
JhT\È�RS¶K^ZTVG¦`PT%Y}º'H�JZl<Uj`P¸{^ZHKOjFIYhUQH�`S^'YZH¦GITV]%Uj^ZUQH�`¡Ãù¶�]6YZH�Jh^
¶K^)¶{¼KTVJZ½¦JhT%OjUj¶KRPOQT�½KT%Y�Uj`PT%Û<k@T%`�^�Uj¼KT�º�¶ ½¦HKÃ�T\Û<YhT%`SGIUj`P¸¦¶
`SG FPkP¸�Jh¶�GIUQ`S¸�YhaPT�`PT\Y}º�HKJhlD_
E)aPT�Ú2Uj`PUj^�YZJh½(H
Ã���GIFS]V¶�YhUQH�` º)¶K^'¼KT%Jh½(kPOjTV¶�^�TcG(º�UgYha YhaPT�kPJhHKk@H�^ZTVG¡^ZHKOjFIYZUjHK`�^%»I¶K^�UQYh^
RPFSGP¸KT\Y�º)¶K^)¼�T%Jh½(OQUj´¦UgYhTVG4_
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Ð,Uj¸S_Xá��7·MH���GIF�ÏMT\Y��XÆ�`S]%HK´¦UQ`S¸¦¶K`SG	HKFIYh¸KHKUj`P¸{YZJr¶
	¡]
E)aPTM]\FSJZJhT%`vY$·�H���GPFSÏMT%Y�^}YhJZFS]\YZFPJhT�ÜÅº�aPUÀ]ra¦UQ`�]\OjFSGITV^7H�`POj½�TVGIF�]%¶�YhUQH�`S¶
OITc^}Yr¶
RPOjUÀ^�aIÈ

´¦T%`vYh^'¶
`SG¡`PHK`IÈ�kPJhH
µPY�]%FPOQYZFPJr¶
OD¶
`SG(^h]\UjT%`vYhUgµ�]NJZTc^�Tc¶
Jr]ra{H�JZ¸v¶
`PU��V¶
YZUjHK`S^rÝ�Uj^'kPJhTV^ZT%`vYZTcG
Uj`�Ð,Uj¸S_j¾K_$¿KÖ��×H
Ã�YhaPT�^ZT%Jh¼KT%Jr^'UQ`	YZaPUÀ^)`PT%Y}º'H�JZl(JhFP`�^�H�´�T�
�¶ ¼�HKJ�H
Ã�YhaPT�Í�ÏNÂ�ß�àbUj`<FIÛ
HKk@T%Jr¶�YhUQ`S¸�^Z½I^}YhT%´�_ e Ã©YhT%J'^ZFPk@T%Jh¼<Uj^ZUQ`S¸mYhaPTN]%JZTc¶�YZUjHK`¦HKÃ@º�aS¶
Y�UÀ^�¶
Jh¸KF�¶
RPOj½�YZaPTmOj¶KJZ¸�TV^�Y
`PT%Y}º'H�JZl¦Uj`�·�H�´(¶
`PUÀ¶P»<º�T�R@T%OjUjT%¼KT�·�H���GIFSÏNT\YMUÀ^�]%FPJhJZTV`�YhOQ½(Uj`�¶{¼�T%Jh½¦¸KH<HIG¡k@H�^ZUgYhUQH�`
ÜÅR@H
Yha¦YZTc]raP`PUÀ]%¶
OjOj½{¶
`�G{k@HKOjUQYZUÀ]%¶
OjOj½IÝ7YZH�ÃÅFPJZYZaPTVJ�kPJhHK´¦HKYZTM^ZHKOjFIYZUjHK`S^7R�¶K^ZTVG¦]\H�´�kSOQT%YZT%Oj½
HK`	ÃÅJhT%T�^�HKÃ©Y}º�¶KJZT�_

ÐPJhT%T�^�HKÃ©Y}º�¶KJZT�¶KOj^ZH¡´(¶KGIT�UgYr^Nº)¶ ½	Uj`vYZH(YhaPT¦¶K]%¶�GIT%´¦UÀ]�]\FPJhJhUj]%FPOQFS´ ¶
YNYhaPT ³ H�´{È
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kPFIYhT%J Î ]\UjT%`S]%TNËNTVkS¶
JZYZ´¦TV`�Yc_ Î YZFSGITV`vYh^�¶KJZT�R@T%Uj`P¸�Yr¶
FP¸�a�Y'f,TVJZOy»�à�T\Û4»���¶�]%]�¶K`SG���¶ ¼�¶P_
Î Uj`S]\T�YZaPT{`<FP´�R@T%J�H
Ã�]%HK´¦kPFIYhT%Jr^N¶ ¼�¶
UjOj¶KRPOjT�Uj^�^�YZUjOQO,UQ`�^�F�	¡]%UQTV`�Yc»@YZaPT�^}YhFSGIT%`vYr^N´{FS^}Y
]\H�´¦kPOQT%YZT�YhaPT%UjJ�kSJZH��}TV]6Yr^�¶
Y�aPHK´¦T�»v¶K`SG¦´(¶
`<½�HKÃ4YZaPTV´ GPH�^�H�H�`¦YZaPTVUQJ�H�º�`(]\H�´�kSFIY�È
T%Jr^)JhFP`P`PUj`P¸¡Í�ÏNÂ�ß�àbUj`<FIÛ4_

� �Ô°	��¯�±,¬�

� ¯�¬\°���®
e ^$ÃÅJZTVTM^�HKÃ©Y}º�¶KJZT)R@TV]%¶K´¦T�´�H�JZTM¶K`SG�´¦HKJhT�k@HKkSFPOj¶KJV»v·�HK´(¶K`PUj¶K`(^}YhFSGIT%`vYr^MÜÅUj`(kS¶
JZYZUÀ]6È
FPOÀ¶
J�YZaPHv^�TMUj`¦YZaST ³ HK´¦kPFPYZT%J Î ]\UjT%`�]\TmËmT%k�¶
JZYZ´¦T%`vYrÝXJZTc¶
OjU
�VTVG�UQYh^'R�TV`PT\µPYr^%»<¶
`�G¡^�H�´¦T
H
Ã,YZaST%´ ]%HK`vYZJhUjRPFIYZTcG�RS¶K]rl(YhH�YZaPT�]%HK´¦´�FS`PUgY}½�_ � T�GPHK`S¶
YZTVG	YhaPT�]\H�kv½<JhUQ¸�avY'ÃÅH�J�YZaPT
Í�ÏNÂ Æ�`�YhT%Jr¶K]\YZUj¼KTME�HvH�Oj^��)kS¶�]rl ¶K¸KT)YhH�YZaPT�ÐPJhT%T Î HKÃ©Y}º�¶KJZTMÐSHKFP`SGS¶�YZUjHK`�»�GITV¼KT%OjHKk@TVG¦¶K`
ÂM`SUgÛ<È�OQUjlKTmHKk@T%Jr¶�YZUj`P¸�^Z½I^}YhT%´ ]%¶KOQOjTVG E)aPUgÛ��NYZaS¶
Y�UÀ^�]\FPJhJZTV`vYZOj½{FS^ZTVG UQ` YZaPT ³ HK´¦kPFIYhT%J
Î ]%UQTV`S]\T�ËNTVkS¶
JZYZ´¦TV`�Y)Uj`¡YZaST4�mk@T%Jr¶�YhUQ`S¸ Î ½I^�YZT%´(^)]\H�FPJr^�T�»<¶�´¦Uj]%JZH�lKT%Jh`PTVO�`S¶K´¦TVG¡f�UgÈ
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