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åÁÛÂämçRþ�Ù�äÆî â7ÝbåµÚ7Þ_ÝAà_ä8bÊãÄÞ_ç²ÜÁß´åµÞ�î ämÝ0åÁÚ²Þ�Þ*\�Þ_à�åÁÜ�äqî7ßqã²ã7ÝÁä5i\Û�bOß´åµÛÇämçl4gáCÞCß��ÂÜÁä·â²ÜbÞMß<bÊä	]qÞ



q `5od�\ag�4vyryvyu5f5vylC�MjsrÈhzep`bvyuif5vylMsÂod`È�ÄhzryhzlµoW¡�¡���×Ch|f�¹�od`5º�ØMhzu5v�»Wx 9 t
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èÄÞ_Ý¸ßqç7æ��ÇÞ�å�û?þAÿ�� þ�����=áÝ8@Íßqç7æàû?þAÿ�� �Qý�����=ÄÞ7@Íæ²Þ_ç7äqåµÞ=åµÚ7Þ¶î â7åµâ²ÝbÞ=ÛÇåÁÞ_ÝµßEåµÛÂäqçn]´ß7�Ââ²Þ�Ü

óqä	]qÞ_Ýbç²ÛÂç²ó½åµÚ7Þ³æ7â²Ýµß´åÁÛÂämç,åÁÚ[ß´å·á·Û��e��î ämÝbè²ÛÂæ¸ß�ÝÁÞB]mÞ_ÝbÜµß7��äqî�åµÚ²ÞVbÊä ]mÞ_ÜÆäqî�ßqæ²æ²ÛÇç²ó½ç²ä4æ²Þ

Ý�ßqç²æ æ7ÝÁämã²ã7ÛÂç²ó�ç²ä4æ²Þ~Þè= ÛPþ Þqþ�èpé ã²ÝÁÞB]mÞ�çGåÁÛÂç²ó ç²ä\æ7Þ�Ý¶î ÝÁä8b èÄÞ_ÛÇç²ó æ²Ýbämã²ãÄÞ_æ ßqç²æ

ç7ä\æ²ÞxÞ�î ÝÁä8b�èÄÞ_ÛÇç²ó¾ß´æ²æ²Þ_æS@¬þ¿ï\Û�bÊÛ��ÂßqÝ`�¼é84��ÂÞ�åkû?þAÿ�� þ���� û�ü�	��AýáüÅß´ç²ædû?þAÿ�� �Qý��
� û�ü�	��Aýáü
èÄÞOåÁÚ²Þ,]qß��Ââ²Þ�Ü�äqîCå|ßqè7â åµÞ�çGâ²ÝÁÞ�Ü¨î ämÝ±åµÚ²Þ�ÜÁÞÊåiáMäjbÊä ]mÞ�Ü_þ�ciç²ÛÇåÁÛ ß7�e�Çé74Yû?þ2ÿ�� þ�����=��3@�ßqç²æ
û?þAÿ�� �Qý��
��=�5@±ßqÝbÞ½ÜÁÞ�å³åµä�o�Þ_ÝÁä¸î ämÝ�ß7�e�9ç²ä4æ²Þ_Ü���4�ßqç7æ ú û�ü�ý?Üwå|ßqÝwåµÜ�ß´å³ämç²Þ´þ�° Ú²Þ�ç åÁÚ²Þ

ÙÆï ÝÁÞ�ÜbåµÝbÛÂà¬åµÛÂäqç,ÛÂÜ�Û�bÊãÄämÜÁÞ�æl47áCÞ�â²ãÄæ[ß´åÁÞ±åµÚ²Þ�ÝÁÞ�à_Þ�ç²à�é�bÊÞ3bÊämÝbé¾ßqÜ�î ä8���Çädá·Ü3Ö

û?þAÿ�� �Qý�����=áÝ8@ w ú û�ü�ý�� û?þAÿ�� �Qý��
� û�ü�	��Aýáü�= î ämÝ?åÁÚ²Þ�à_ämç²ÜwåµÝbâ²à�åÁÛe]mÞxbÊä	]qÞ�äqî9ß´æ²æ²ÛÂç7ó

ç²ä\æ7ÞXÝ�4\åµä½ã²ÝÁÞB]mÞ�çGå<ÝÅî Ýbä8b�èÄÞ_ÛÇç²ó½æ²ÝÁäqã²ã�Þ�æ�@B4

û?þ2ÿ�� þ�����=ÄÞ7@ w ú û�ü�ý�� û?þAÿ�� þ���� û�ü�	��Aýáü>= î äqÝ?åµÚ²Þ�æ²Þ�ÜbåµÝbâ²à�åÁÛe]qÞsbÊä	]qÞ�äqî�æ7ÝÁämã²ã7ÛÂç²ó

ç7ä\æ²ÞEÞ:47åÁäOã²ÝbÞ*]qÞ_çpågÞ¨î ÝÁä8b
è�Þ�ÛÂç²óÊßqæ²æ7Þ_æ�@zþ

ì�ç²à_Þ¨ßÍç²ä4æ²ÞXÝOÚ[ßqÜkèÄÞ_Þ�ç=ßqæ²æ7Þ_æl4�èGé¸åµÝÁßqç²Üwî Þ_ÝÁÝbÛÂç²óOÛÇå·î ÝÁä7b ÕÔ�åµä�ÔO4�áCÞ¨ÝÁÞ¬î Þ_ÝÆåµä

Û¼å¨ç7äqå|ß´åÁÛÂämç²ß7���¼é¶ßqÜ�ß�ç7ä\æ²Þ,Þ ÛÂç�Ô�4�åÁäJà�ämç²ÜÁÛÇæ²Þ_Ý�åµÚ7ÞÍãÄämÜÁÜbÛÂè²Ûe�ÂÛÇåiéJäqî?æ7ÝÁämã²ã7ÛÂç²ó�ÜÁâ²à|Ú

ß¶ç7ä\æ²ÞÍèGé åµÝÁßqç²Übî Þ�ÝÁÝbÛÂç²ó¶Û¼å¨î Ýbä8bøÔ'åÁä ÕÔ�þ=Ù�ÚGâ²ÜÅåµÚ7Þ¾ÝÁÞ�ÜbåµÝbÛÂà¬åµÛÂäqç åµä=ã²ÝbÞ*]qÞ_çpåÊÜÁâ²à|Ú
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@BA�C6D�EGFIHJKCMLONPERQ�A�SBD�JKCMT�TUEVDWQYX�ERA
HCMJKZVEVD\[^]�EVAW_a`�b�c d�e�f
g�hiF&jlknm _:o�e:pBq�Q�LrQ�s�@&Jts2u
v ]�EwJKEVX v JtQYZ v QYCMA v C<T�JKERxMERA v @yA�C6D�E�z8HJKCML{NPERQ�A�SI@|D�D�EVD}hi[^]�EVJKE�zr[l@&X-T�JKERx6Q�CM~
XtsYu
D
EVA�C v EVDG@&X�F�[^]�ERAGD
JtCMT�TUEVD#j�Q�X�EVA�HCMJtZREVD8[^]�EVA8_a`1b�c `�d�dUh�zMjlk�m _:o|e:p���X�T�JKERx6Q�CM~
XtsYu
A
C v ERD���[lE�XKEVs�ERZ v�v ]�E�ZVERA v J�@&s0x|@&sY~�E4HCMJ�_a`1b�c `�d�d _:o|��c�e�o v CINPE�XKLy@|s�s�ERJ v ]#@&A v ]�@ v
C|Hl_a`�b�c d�e�f
g _:o|��c�e�oMp<��E v b&oV�:_ ��f&��o �VfM�:_�NUE v ]�ErERx|@&s�~�@ v QYCMA�h�EVX v QYLy@ v EVD�ZVCMX v j�C&H
v ]�EILrC�x&E<[lEIXKEVsYEVZ v p���s�XtC�D
ER�#A�EI�RfM�:_Rha��jw@&X v ]�EyLGC)xMEIE?x|@&s�~#@ v Q�C&A�x|@&s�~�E|p��+]�EVA
v ]�E4LrC)xME�XtEVsYEVZ v Q�C&A�T�JKC�ZREVD�~
JtEwQYA�ZVCMJKTPC&J�@ v Q�A�S v ]
E���q�JKEVX v JtQYZ v Q�CMA�X�@&A�D�@&XtT
Q�J�@ v Q�C&A
ZRJtQ v EVJKQ�@wT�JKC�ZREVERD�X�@|X^HC&s�s�C)[^XR�

 4¡�¡?¢�£�¤�¥§¦�¥1¨V£6©Gª�¥6¦�«U©G¬?§®�¯�°'± ²´³VµV¯ ¶�³�°'±t·
¸ �¨�©&¥1¹�º�¹�¥6¤U»�¢�»P¥1¬?©y¢�¤P¥1¹)¬R¢Yª
©§¼�¬?©M¢�¤P©&¨4¤P#»P©8½&¾�»P

¢�¿�¶�³�°'±�À2½�Á�ÂÃ®�¯�°'± ²l³VµV¯ ¶�³�°'±0»Ä
¢Y¿�±tÅR¯�ÆR°�Ç�È�ÉYÆR±aÈ ³MÊ\¶�ÉiÈ ±Ë¯�ÉiÈ ³MÊ}È °I°aÆR±aÈ °ÍÌ�¯�Î�6¨4±ÍÆ|®|Ï ÆVÎ|Î�À2½�Á�Â!Ð�È ±Í¯�ÉÄ»Ä

®�¯�°'± ²l³VµV¯ ¶�³�°'±ÑÐÒ¶�³�°'±�À2½�Á ,
¸ �¨�©&¥1¹�º�¹�¥6¤U»�¢�»P¥1¬?©G¥6¹)¬R¢Yª�©B¼
¬R©&¢�¤P©|¨w¤U#»Ä©rÓ&¾�»Ä

¢�¿�¶�³�°'±�ÀYÓ�Á0ÂÃ®�¯�°'± ²l³VµV¯ ¶�³�°'±0»P
¢Y¿�±tÅR¯�ÆR°�Ç�È�ÉYÆR±aÈ ³MÊ\¶�ÉiÈ ±Ë¯�ÉiÈ ³MÊ}È °I°aÆR±aÈ °ÍÌ�¯�Î�6¨4±ÍÆ|®|Ï Î6É2³MÇ&ÀYÓ�Á�ÂlÐÔÈ ±Í¯�ÉÄ»Ä

®�¯�°'± ²l³VµV¯´ÐW¶�³�°'±�ÀYÓ�Á ,

Õ CMJ v ]
E�E�Ö�Z�]#@&A�SME�LrC�x&E&��[´E�]�@)x&E

 4¡�¡?¢�£�¤�¥§¦�¥1¨V£6©Gª�¥6¦�«U©G¬?§®�¯�°'± ²´³VµV¯ ¶�³�°'±t·
¸ �¨�©&¥1¹�º�¹�¥6¤U»�¢�»P¥1¬?©G×Ä¥6¢�¨46¿´¢�¤P¥1¹)¬R¢Yª
©y¤P#»P©8½-¥�¤U»�¥1¹)¬R¢Yª
©y¤P#»P©�Ó " »Ä

¢�¿�×Ä¥6¢�¨�À2½&¾ÍÓ�Á�¢�¡�¢�¤�¹�¥6¤U»�¢�»P¥1¬?©y¦�¢�¡�¬�Ø�»Ä
¢Y¿�¶�³�°'±�À2½&¾ÍÓ�Á0ÂÃ®�¯�°'± ²l³VµV¯ ¶�³�°'±�»P

¢�¿�¶�³�°'±�À2½&¾ÍÓ�Á0ÂÒ®�¯�°'± °:³MÙ ¶�³�°'±��¨
Ú ±'Æ|®�Ï ÆVÎ�Î�À2½�Á�ÂlÐ�È ±Ë¯�ÉÄ6¨�±'Æ�®|Ï Î1É2³MÇMÀYÓ�Á�ÂlÐ}È ±Í¯�ÉÛ´»Ä

®�¯�°'± ²l³VµV¯ ¶�³�°'±ÜÐW¶�³�°'±�À2½&¾ÍÓ�Á ,
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��CMA
SG�ÜEVJKLì��q�íBEVLrCMJKu&p �+]�E�s�C&A�S v ERJtLî��qILrEVLrCMJauG[´E�EVLrT�s�C)uGLy@|ï&EVX+~
XtE�C&H�@
HJKEVð1~�ERA�ZRuGN#@&XKEVDyLrEVLrCMJau�X v Jt~�Z v ~�JKE v C�@&Z�]�QYERx&E�@æD�QYx&EVJKXtQY��Z�@ v Q�CMArERñPEVZ v �6EVA�ZRCM~�J�@|S|ò
QYA�S v ]�EæXKE�@&JKZ�] v C8E�Ö
T
s�CMJKE�JKEVSMQYCMA�X+sYEVXtX+HJKEVð1~�EVA v sYuIx6Q�XKQ v ERD�p

í�CMJKEyXKTPERZVQY��Z�@&sYsYuM�Ü[lEy~�XtE v ]�Q�X�LGERLGC&JKu v C�D�Q�XKZVCM~�Jt@&SMEGLGC)xMERX v ]�@ v C6ZVZR~�JtJKEVD
HJKEVð1~�ERA v sYuÒD
~�JtQYA�S v ]�EIXKE�@&JKZ�]nhó@&A�DÃZRCMA�XtERð1~�EVA v s2u v C�ERA�ZVC&~�J�@&S&EILGC)xMERX v ]#@ v C�Z�ò
ZR~�JtJKEVD�s�ERXtX�HJKEVð1~�ERA v sYu
j?p�� v Jt@&A�XtQ v QYCMA�LrE�@&XK~�JtE4Q�X�~
XtEVD v C<JtERZVCMJKD v ]�EwA1~�L4NPERJ-C&H
v Q�LrEVX�EV@&Z�]ôq v EVQYA�EVJ�A
C�D�EIZ�]�@&A�SMERX8HJKCMLõ@|A�@|Z v Q2xMEIX v @ v ~�X v C�@&AÃQ�A#@|Z v Q2xME<X v @ v ~�X
C&J�x6Q�ZREGxMERJtXt@
p���E v4ö e�oV÷�c�o����RF�ø#h�zMj�NUE v ]
EyA1~�LwNUEVJwC|H v QYLGERX v ]�@ v q v EVQYA�EVJ�A�C6D�Erz
QYX^Z�]#@&A�SMERD�HJtC&Lúù1û�ü:ýóþ�ÿ v Cyý���ù1û�ü:ýËþ6ÿM� ö e�oV÷�c�o����RF��1h�zMj+NUE v ]�E�A1~�LwNUEVJ�C&H v Q�LrEVX v ]�@ v
q v EVQYA�EVJäA�C6D�E!zæQ�XäZ�]#@&A
SMEVDyHJKCML ý���ù1û�ü:ýóþ6ÿ v C�ù6û�ü:ýËþ6ÿMp��+]�ERXtE�HJKEVð1~�ERA�ZVQYEVXlZV@&AyEV@&XtQYsYu
NUEæ~�TUD#@ v ERD�@|X^HC&s�s�C)[^XR�

ö e�oV÷�c�o����RF�ø#h�zMj�� ö e�oR÷�c�o|���RF�ø�h�zMj���� QYH v ]�EæLGC)xMEæQYX+D�EVX v Jt~
Z v Q2xME
	

ö e�oV÷�c�o����RF��1h�zMj�� ö e�oR÷�c�o|���RF���h�zMj���� QYH v ]�EæLGC)xMEæQYX+ZVCMA�X v JK~�Z v QYxME|p

�+]�QYX v Jt@&A�XtQ v QYCMAGLrE�@|Xt~�JKE-Q�X v ]�ERABA
CMJtLG@&s�Q��VERD v Cws�QYE�QYA v ]�E�Q�A v ERJKx|@&s���
� ��� N1uGD�Qßò
x6QYD�Q�A�SGN�u v ]�E4LG@�Ö�Q�Lw~
LúC&H ö e�oR÷�c�o|���RF�ø�ha��j�CMJ ö e�oV÷�c�o����RF��1h:� j�@&X-@|T�T�JtC&T�JtQ�@ v E|p��+]�QYX
A
CMJtLG@&s�Q��VERD x|@&sY~�E�Q�X v ]
EVA sYQ�A�EV@&Jts2uÔXKZ�@&sYEVD N�un@ÃXtEVsYEVZ v EVD ZVCMA�X v @&A v�v C}ZVJtEV@ v E\@
TUEVA�@&s v u v EVJtLBpr�+]�EGTUEVA�@&s v u v EVJtLOQYXæ@&D�D�ERD v C v ]
ErZRCMJtJKEVXKTPCMA
D�Q�A�S�LGC)x&ErE?x|@&s�~#@�ò
v Q�CMA\XtC v ]#@ v�v ]�ErHJtERð6~
EVA�Z?u�H�@&Z v CMJ�Q�X v @&ï|EVAÒQYA v C�@|ZVZVC&~�A v Q�A v ]�EGLGC)xMEGXtERs�EVZ v QYCMA
T
JtC6ZVEVD
~�JtE|p

� v Xt]�C&~�s�DrNPE�Z�@|~ v QYCMA�EVDÄ�6]
C�[´ERx&EVJR� v ]�@ v�v ]�ERJtE�@&JtE�@&D�D�Q v QYCMA#@&s�~�XtERXlC&HÄs�CMA�S v EVJtL
LrEVLrCMJau4QYA v @&N
~�XtE�@|JtZ�] v ]#@ v [lE+]#@�x&E+A�C v ~�A
D�EVJ v @&ï|EVA v C�E?Ö
@&LrQ�A
E!]�EVJKE&��QYA�ZVsY~�D�Q�A
S



��� ���������������! #"�$&%'��()�+*-,
.0/1�2 43)�6587�9:��5<;!=�>?()��9

v ]�CMXKE�[^Q v ] v ]�EæSMCM@&s�C&H�N#@&s�@&A�ZVQYA�S8NPC v ]§Q�A v ERA�XtQ2�#Z�@ v Q�C&A�@|A�D§D�QYx&EVJtXKQY�#ZV@ v QYCMA§XtQYLw~�s2ò
v @&A�ERCM~�Xts2uMp

�������������! �"# �$&%�$&')(�$&*,+-�/.103240/%&0/*5(�$6�879� �+]�E�LrC�x&E-XtERs�ERZ v QYCMAI@&T
T�JtC�@|Z�]IC&HÜT�JtCMN6ò
@|N�Q�sYQ�X v Q�Z v @&N�~yXKE�@&JKZ�]���@|XäHCMJKLw~�s�@ v ERDGN�u;:æsYC)xMEVJ�h ��<=�=< j��6]�@&X´NUEVERA<Xt~
ZVZVERXtXaH~�s�s2u<@&T6ò
T
s�Q�ERD�Q�A�XtC&sYx6Q�A�SySMEVA�ERJ�@&s���ò � LrQ2Ö�EVD�QYA v EVSMERJ�T�JtC&SMJ�@&LrLrQ�A�SGT�JtCMN
s�EVLrX8hXtEVE,:�s�C)xMERJ
@|A�Dô��>Mï1ï&E v @&A
SMEVA�� ��<=<5? j�pÔ�+]�EBH~�A�D#@&LrEVA v @&s+Q�D�EV@�QYX8XtQ�LrT�s2u v C v Jt@&A�Xts�@ v E v @&N�~
JKEVX v JtQYZ v Q�CMA�Xy@&A�DÔ@&XtT�QYJ�@ v Q�CMA
XGQYA v C\TUEVA�@&s v Q�EVXG@&A�DÔQ�A�D�~
ZVEVLrEVA v X v ]�@ v LrC�D
QYHiu v ]�E
X v @&A
D#@&JtD\ERx|@&sY~#@ v QYCMA�XR��@|A�D v ]�EVA v CBLy@&T v ]
EVXtErLrC�D�Q2�#EVD�ERx|@&sY~#@ v Q�CMA�X�QYA v CBT�JtCMN6ò
@|N�Q�sYQ v QYEVX v ]#@ v @&JKE\X v JtC&A�SMsYuôN�Q�@&XKEVD v CÃH�@�xMCMJ v ]�E�]�QYSM]�EVX v ERx|@&s�~�@ v QYCMA�XVpA@\E�@&JKE
T�@&J v Q�ZV~
s�@&JKsYu�LrC v Q2x|@ v ERD v Cw@&T�T
sYu v ]�QYXl@|T�T�JtCM@&Z�]<Q�A v ]�E�T�JtERXtERA v XKE vKv Q�A
Sw@&Xl@�JtERXt~�s v
C|HÑCMN�XtERJKx|@ v Q�CMA�X´C&H�:�s�C)xMERJl@&A
DI��>Mï1ï&E v @&A�SMERA\h �B<=<
? j�ZRCMA�ZREVJtA
Q�A�S v ]�E-~�XKEVX!C|HÑT�JtCMN6ò
@|N�Q�sYQ v QYEVX v CwZVCML4N#@ vDC A�CMQYXtE�E
p�q�TUEVZVQ2�#Z�@|s�sYu&�1JtEVZV@&s�s v ]�@ v [´E-JKER�#A�E v ]�E�Z�@&A�D
Q�D#@ v E�sYQ�X v
@|A�DyZRJtE�@ v E v ]�E�LGC)x&E�E?x&@|s�~#@ v Q�CMA�N�@&XtERD<CMAG@�ZRCMX v @&T�T�JKC�Ö
QYLy@ v Q�C&A�p��+]1~�X v ]�E�LrC�x&E
E?x|@&s�~#@ v Q�C&ArQYX�ZVCMA v @|LGQYA#@ v ERDGN�uG@�HCMJtL C|H�A�CMQYXtE|��XKC v ]#@ v @ C NUEVX v E?x|@&s�~#@ v Q�C&A#EæD�C�ERX
A
C v A�EVZREVXKX�@&JKQ�sYu4ZVCMJKJtERXtTUCMA�D v C�@ C NUEVX v LrC)xME)E�p0�+]�ERJtERHC&JtE+[lE^XKEVEVïw@�[l@�u v Cæ@|XtXtQYSMA
T
JtCMN#@|N�Q�sYQ v QYEVX v ]#@ v XKCMLGER]�C)[ ZRCMLGTUEVA
X�@ v EVX+HCMJ v ]
E�A
CMQ�XKE�sYERx&EVsËp

F JtCMN�@&N�Q�sYQ�X v Q�Z�LrC)xMEWXKEVsYEVZ v Q�CMA @&s�XKCÔ]#@&X @&A ERx6QYD�EVA v D�Q2xMERJtXtQ2�#Z�@ v Q�C&A JtC&s�E&p � v
XK]�CM~�sYD NUE4A�C v EVD v ]#@ v�v ]�E�T�JtC&N#@&N�QYs�Q�X v QYZ�LGERZ�]#@&A�QYXtLúC&H v @&N�~ XKE�@&JKZ�]�Q�X�XtCMLrER[^]�@ v
D
QYñPEVJtERA v HJtC&L v ]#@ v C&H^@&T
T�JtC�@|Z�]�EVXwsYQ�ï|EGXKQ�Lw~�s�@ v ERDW@&A
A�E�@&sYQ�A�S�hËq6��j?�ÜA�C v CMA�s2u�N�u
QYA�ZVC&JtTUCMJ�@ v Q�A�S v ]�E�QYAHG#~�ERA�ZVE�C&HÜLrEVLrCMJKuGN�~ v N�u<@&ZVZRCM~�A v QYA�SwHCMJ!E?x&@|s�~#@ v Q�CMAyD�QYñPEVJ:ò
ERA�ZVERX-@ v @�LrCMJtE�JKER�#A
EVDBs�ERx&EVsóp � A�ZRCMA v J�@|X v^v C8XtQYLw~�s�@ v ERD�@|A�A�E�@|s�Q�A
S���HCMJ+E�Ö
@&LGT
s�E&�
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v @&N�~\XtE�@|JtZ�]�D
C�ERX�A
C v JtEVXKCMJ v�v C§Jt@&A�D�CMLOXt@&LrT�s�QYA�S�h[^]
Q�Z�]�E�Ö�ZVs�~
D�EVX�D�Q�JKEVZ v ZRCML�ò
T�@&JtQYXtCMAIC&HÜD�Q2ñÄERJtERA v ERx|@&s�~�@ v QYCMA�X�j��
@|A�DID�C6EVX+A�C v ZVCMA
XtQ�D
EVJ^@&sYsPQYLGT�JKC)x�QYA�S4LrC)xMERX^@&X
]�@)x6QYA�S v ]�ErX�@&LrE8X v @ v ~�XGh[^]
Q�Z�]�QYA\q�� ZVCMLrTPERs�X�@&A�u�XK~�Z�]WLrC�x&E8EVA�ZRCM~�A v ERJtEVD v C
NUEæXtERs�EVZ v ERD j?p

��SM@&Q�A���HCMs�sYC�[^QYA�S v ]�E�@&T�T�JKC�@&Z�]B~�XtERD�Q�A v ]�EæLGQßÖ
ERD§Q�A v ERSMEVJ^T�JKCMSMJ�@|LGLrQ�A�S4XtE v ò
v Q�A�S
�´[´E @&T�T
sYuÃT�JKCMN#@&N�QYs�QYX v QYZ v @|N�~ÔXKE�@&JKZ�] Q�A v ]�E§HCMs�sYC)[^Q�A�S HCMJKL h�XK~�N/IKEVZ v<v C\@
XKTPERZVQ�@&s�LGC6D�Q2�#Z�@ v Q�CMAyQ�A�D�QYZ�@ v EVD§Xt~
N�XtERð6~
EVA v s2u�j�p

J!KMLMNPO :�EVA
EVJ�@ v E v ]�E4ZV@&A�D�QYD#@ v E�sYQ�X v @&A
D�ERx|@&sY~#@ v E v ]�E4LrC)xMEVX�C&H v ]�Q�X�s�QYX v �
@|XtXtQYSMA�QYA�S8TPERA#@&s v Q�ERX v CrLGC)x&EVX v ]#@ v @|JtE v @|N�~�p

J!KMLMNRQ ��@&ï|E v ]
E�LrC)xMEæHJtCML v ]�E�ZV@&A�D�QYD#@ v E�sYQ�X v [^Q v ] v ]�E�]�QYSM]�EVX v E?x|@&s�~#@�ò
v Q�CMAÄp
� H v ]�EæLrC)xMEæX�@ v Q�Xa�#EVX v ]
E�@|XtT�QYJ�@ v Q�CMAIZRJtQ v EVJKQ�CMA��
@&ZVZREVT v Q v @&A�DBE?Ö�Q v 	S v ]�EVJa[^Q�XtE|� ZVCMA v QYA1~�E v C J!KTLMNVU p

J!KMLMNVU ��ZVZREVT v�v ]�EæLrC)xME�[^Q v ]BT
JtCMN#@|N�Q�sYQ v uBg�@&A�D§E�Ö
Q v 	
S J^JtEMIKEVZ v�v ]�EæLGC)x&Eæ[^Q v ]§T�JKCMN#@&N�QYs�Q v uW�YXÔg1�#SMC v C J!KMLMN[Z p

J!KMLMN[Z \ EVLrC)xME v ]
E�LrC)xME�HJtCML v ]�EæZV@&A�D�QYD#@ v E�sYQ�X v p
� H v ]�EBs�QYX v QYX�A�C)[úEVLrT v uM�l@&ZVZREVT vGv ]�EI�#JKX v LGC)x&EBC|H v ]
E�CMJKQ�SMQYA#@&s
ZV@&A�D�QYD#@ v E�sYQ�X v @&A�DBE?Ö�Q v p S v ]�ERJK[^Q�XKE&�#SMC v C J!KMLMNRQ p

� AwT�Jt@&Z v Q�ZRE&�MQ2H v ]�E´Z�@&A
D�Q�D#@ v ElsYQ�X v QYX�LrC�D�ERJ�@ v EVs2uæs�@&JKSME&� v ]�E´HCMJtERSMCMQ�A
S�T�JKC�ZREVD�~
JtE
ZV@&A�NUE8XtQYLGT�sYQY�#ERD N�u�ZVCMA
XtQ�D
EVJtQYA�SB@BJKEVD�~
ZVEVD\A1~�LwNUEVJ�C&HlLrC)xMERX�HCMJ�T
JtCMN#@|N�Q�sYQ�X v Q�Z
XKEVsYEVZ v Q�CMAÄp Õ C&J v ]�QYXV��[´ErZRJtEV@ v Er@ITPC6CMs v C§X v C&JtEr@IZVEVJ v @&QYA�A6~
LwNPERJ�C&H´NPERX v LGC)x&EVX
HJKCML v ]�EæZ�@&A�D
Q�D#@ v E�s�QYX v h�TUEVA�@&s�Q��VQ�A
S v @&N
~�LrC)xMEVX�@&X^NUERHCMJKE)j�� v ]1~�X�ERñPEVZ v QYx&EVsYu<ZVJtE�ò
@ v Q�A
S�@�A�ER[ @&A
DôXtLG@&s�sYEVJ�ZV@&A�D�QYD#@ v EBs�QYX v pô�+]�Q�XrXtQYLGT
s�QY��Z�@ v Q�CMAÒQYXrN�@&XtERD CMA v ]�E
]
Q�SM]�T�JtC&N#@&N�QYs�Q v u�C&HlZ�]�C�C&XtQ�A
S�CMA
EGC&H v ]�E��#JKX v d�LrC)xMEVXR��HCMJæLrC�D
EVX v x|@&sY~�EVXæC&H�g1�
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E?xMERAwQYH�d�QYX�JtEVs�@ v Q2xMERsYu-XKLy@|s�sËp��ÜC�Q�s�sY~�X v J�@ v E v ]�Q�XR��[´E´C&N�XtERJKxME v ]�E�HCMsYs�C)[^Q�A
S!T�JtC&TPERJ v uU�

^`_ba NcL _ K�d5e Õ CMJ v ]�E�Q�A�D
Q�Z�@ v EVD T
JtCMN#@|N�Q�sYQ�X v Q�ZBLGC)x&E�XKEVsYEVZ v Q�CMAÄ� v ]
E�T�JtCMN�@&N�Q�sYQ v u�C&H
Z�]
C�CMXKQ�A�SrCMA�E�C|H v ]
EgfrNPERX v LrC�x&EVX^Q�A v ]�EæZ�@&A�D
Q�D#@ v Eæs�Q�X v Q�Xh�YX hT�YXôg|jTi�p

�+]1~�XwQ2H-gj� ø��lk6� v ]�EyT�JtCMN�@&N�Q�sYQ v u�QYXw@&NUCM~ v �
p �=mn] HC&J�T�QYZ�ï1Q�A�S C&A�EyC&H v ]�E v CMT
�
xME�LGC)xMERXV�U@&A�DB@&NUCM~ v ��p <�ë5] HC&J+T�Q�Z�ï1Q�A
SrC&A�EæC&H v ]�E v CMT v EVABLGC)xMERXVp�@\E�XKEVsYEVZ v EVD
gh�o�
� m @&X�@8N�@&XtQYX!HCMJ^CM~�J+Xt~
N�XtERð6~
EVA v E?Ö�TUEVJKQ�LrEVA v XRp

� A�@&D�D�Q v QYCMA���@|X�A
C v ERD�T
JtERx6QYCM~�Xts2uM� v ]�Q�X-TUC6CMs0Z�@|A\@|s�XtCIXKEVJaxME v CIQ�D
EVA v Q2Hiu v ]�Eqp
NUEVX v D�ERX v JK~�Z v QYx&E§@&A�DWZRCMA�X v Jt~�Z v Q2xMEILrC�x&EVX4HC&J4SMERA�EVJt@ v QYA�S v ]�E<Z�@|A�D�Q�D�@ v EGs�Q�X v HC&J
Xa[!@|T�LGC)xMERX�@ v�v ]�E�A�E?Ö v Q v ERJ�@ v Q�CMA�pl�+]�EwZ�@|A�D�Q�D�@ v E�s�QYX v T�JtC6D�~�ZREVD�@ v�v ]
E4T�JKEVZVERD�ò
QYA�S Q v EVJt@ v QYCMA�Q�X4A
C v4v ]�E<X�@|LGEy@&X v ]�@ v T�JKC�D
~�ZVERDÃ@ vwv ]
EyNUEVSMQYA�A�Q�A
S�C&H v ]�E<XK[l@&T
LrC)xME|psr�C)[lE?xMEVJR�ÄHCMJ^T�JKCMN�s�ERLGX^[^Q v ]�JKE�@&XKCMA#@&N
s�E�XtQt�RE&� [lE�CMN�XKEVJKx&E v ]�@ v�v ]�E�D�QYñPEVJ:ò
ERA�ZVEæNUE v [´EVERA v ]�EVXKE v [´C8s�QYX v X´Q�Xlx&EVJauIQ�A�XKQ�SMA
QY�#ZV@&A v p�@\Eæ@&D�C&T v!v ]
Q�X+@&T
T�JtC�Ö�Q�LG@ v ERD
ZV@&A�D�QYD#@ v E�s�QYX v CMN v @&Q�A
EVDyHJKCML v ]�E�LGC)xME�XtERs�EVZ v QYCMAyTUC�C&sP@ vlv ]
E�Q v EVJt@ v QYCMAGT
JtEVZREVD�QYA�S
v ]�E�XK[l@&TyLrC)xME�h[^]�ERJtE�ZVCMA�X v JK~�Z v QYxME�@&A�DrD�ERX v JK~�Z v QYx&E�LrC)xMEVX´@&JKE�E?x|@&s�~#@ v EVD#j?p0�+]�QYX
JKEVD�~
ZVEVX v ]�ErERñPCMJ v C&HlZVCMsYs�ERZ v QYA�Sup8NPERX v T#@&J v Q�@&s�LGC)xMERXV��@&A�D�ZRCMA�XKEVð1~�EVA v sYu\@&s�sYC)[^X
~
X v C�TPERJKHCMJKL v ]�EGXK[l@&TWLrC)xMEVX4LGCMJKE�HJtEVð1~�ERA v sYu�D�~
JtQ�A
S v ]
EyXtEV@&JtZ�]ÄpB�ÜC QYLGT�sYE?ò
LrEVA v!v ]�Q�Xl@&T�T�JKC�@&Z�]��6[lE�XKQ�LrT�sYuwXtE vlv ]�E-XKQt�RE-C&H v ]
E�TUC�CMsUEVð1~#@|s v C,p&p��+]1~�XR� @ vlv ]�E
Q v ERJ�@ v Q�CMA�T�JKEVZVERD�Q�A
S v ]
ErXa[!@|TWLGC)x&E&� v ]�Evp8NPERX v LGC)x&EVXw@|JtE8ZVCMsYs�ERZ v ERD\XKEVT#@|J�@ v EVsYu
HC&J0D�EVX v JK~�Z v QYxME�@&A
D�ZVCMA�X v JK~�Z v QYxME^LrC)xMEVXR�1@&A�D v ]
EVA8T�JtERXtERJKxMERDGHCMJ�ZVCMA
X v JK~�Z v Q�A�S v ]�E
ZV@&A�D�QYD#@ v E!s�QYX v ~
XtEVDr@ v�v ]�E+A�E�Ö v Q v ERJ�@ v Q�CMAÄp Õ Q�A#@&sYsYu&� v ]�EVXKE v [lCæs�QYX v X�C&Hwp!NUEVX v LGC)x&EVX
@|JtEæLGERJtSMERD§Q�A v C v ]
E�Xt@&LrE?ò'XKQt�REVDBTPC6CMsPHC&J�T
JtCMN#@|N�Q�sYQ�X v Q�Z�LGC)x&E�XKEVsYEVZ v Q�CMAÄp
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� A�X v E�@|D�C&H�~�XtQYA�S v ]�EæX v @ v Q�Z-x|@&s�~
E�C|H�XKEVs�ERZ v Q�CMA§T�JKCMN#@&N�QYs�Q v u�g�Q�A J!KMLMNVU ��[lEæQ�A6ò
v JtC6D�~�ZRE4@rLGC6D�QY��Z�@ v Q�CMA v C v @&ï&EæH~�s�sYEVJ^@&ZRZVCM~
A v C&H v ]�E�JtEVs�@ v Q2xME�LrC)xME�ERx|@&s�~�@ v QYCMA�XVp
q6TPERZVQY��Z�@&sYsYuM�#[´E4�#A�E�ò v ~�A�E v ]�E4T
JtCMN#@|N�Q�sYQ v uIC&H0XtEVsYEVZ v Q�C&A�N#@&XKEVD C&A v ]�E�J�@ v Q�CrC&H v ]�E
LrC)xMEæERx|@&sY~#@ v Q�CMAIZR~�JtJKEVA v s2uIE?Ö
@&LrQ�A�ERD v C v ]�E-x|@&sY~�E�C&H v ]�EæNUEVX v XKCMs�~ v Q�CMA<HC&~�A�DBXtC
H�@|JVpÃ�+]�Q�X8XKEVs�ERZ v Q�CMA}T�JtC&N#@&N�QYs�Q v u\Q�X�ZV@&s�ZR~�s�@ v EVDÃN�u g�xzy|{�}�[^]�ERJtE�e�JKEVT�JKEVXtERA v X v ]�E
QYA�D�QYZ�@ v EVD8J�@ v Q�C�@|A�D;~�@|A�D�� @&JKE+TPCMXKQ v QYxME+T�@&J�@&LrE v EVJKXVp \ EVZV@&s�s v ]#@ v C&~�J�@&XtT
Q�J�@ v Q�C&A
ZRJtQ v EVJKQ�CMA�QYX v C�@|ZVZVERT v�v ]�E8LrC�x&E v ]#@ v s�EV@&D�X v C�@§XtCMsY~ v QYCMA�NPE vtv EVJ v ]#@|A v ]�E v ]�Q�JKD
NUEVX v XKCMs�~ v Q�C&ABh�QËp E&pÜ[^Q v ]G@�sYC�[´EVJ�ZRCMX v ERx|@&sY~#@ v Q�CMA j�@&A�DrD�C�ERX�A�C v D�~�T
s�Q�ZV@ v E v ]�E+�#JtX v
v [´CrNPERX v XtC&s�~ v Q�CMA�� v ]1~�X�e�ko�æERx&EVABQ�AIXtC&LGE�ZV@&XtERX^[^]
EVJtE v ]�Eæ@&XtT
Q�J�@ v Q�C&A<ZVJKQ v ERJtQYCMA
QYX�Xt@ v QYXK�#ERD�p,@ Q v ] v ]�E8x|@&s�~
EVX�C&H�~ @&A�DV�ôXtE v @|T�T�JtC&T�JtQ�@ v ERsYuM� v ]�EGA
ER[ T�JKCMN#@&N
Q�s2ò
Q v u�H~�A
Z v QYCMA�T�JKC�x6QYD�EVX�@y�#A�E�ò v ~�A�EVD�T�JKCMN#@&N�QYs�Q v u v CID�Q�XKZVJKQ�LrQ�A#@ v E4@|LGCMA
SID�QYñPEVJKEVA v
E?x|@&s�~#@ v Q�C&A�XV�Ä@&A�D�H�@�xMC&J v ]�C&XtEwT�JKCMTUCMJ v Q�CMA#@ v EVs2u§ZVsYCMXtERJ v C v ]�EwNUEVX v XtCMsY~ v QYCMA�x|@&sY~�E&p
�+]
Q�X�Q�A�ZRJtEV@&XtERX v ]�E�Z�]�@&A�ZVE�C&HPXtERs�EVZ v QYA�S C SMC�C6D#E�LrC)xMEVXRp Õ CMJ�E?Ö
@&LrT�s�E|��QYH4~�Q�X�XtE v�v C
� pl��@&A�D;��QYX´XKE v´v CD��p ��� � v ]�EVA<@�LrC)xME�[^Q v ]y@&AyE?x&@|s�~#@ v Q�CMA � p�� � v Q�LrEVX v ]�E�NUEVX v XKC|ò
sY~ v QYCMA<ZRCMX v h'e����&��øH��jl]#@&X+@�XKEVs�ERZ v Q�CMAIT�JKCMN#@&N
Q�s�Q v u8C&H��
p mn�=� �6[^]�Q�Z�]§Q�Xl]�Q�SM]
EVJ v ]#@&A
v ]�EyN�@&XtErT�JtC&N#@&N�QYs�Q v u3�
p m 	�HCMJ�@�LrC)xME8[^Q v ]}e����M���
� v ]�ErXtERs�EVZ v QYCMA�T�JKCMN#@&N
Q�s�Q v u QYX
��p ]5�=] �|[^]�QYZ�]wQ�X�s�C)[´EVJ v ]#@&A v ]�ElN�@&XtE!T
JtCMN#@|N�Q�sYQ v uh��p m p � AwT#@&J v QYZV~�s�@&JV� v ]�El@&D�D�Q v QYCMA#@&s
��A�E?ò v ~�A�ERDGLrEVZ�]�@&A�Q�XKL u6QYEVs�D
X0T�JtC&N#@&N�QYs�Q v Q�ERX�SMJKE�@ v EVJ v ]#@&A<g�HCMJ´e�� h��9����j��5~��1@&A�D
T
JtCMN#@|N�Q�sYQ v QYEVX´s�EVXKX v ]#@&A�g�HCMJ-e0k h��`����j��
~äp

�������!�q�w.H"c7�*=0��u��0/')(�"#�B(�$�7w�;"#7�����0/*=��.80��B�!� q v J�@ v EVSMQYEVX v ]#@ v EVLrT�s�C)uæJt@&A�D�CML
JKEVX v @&J v Q�A
S�@|JtE�C&H v EVA ~�XtERD�[^Q v ] XtQYLGT
s�E�sYC�ZV@&s�XKE�@&JKZ�] hC&H v ]�E v u6TPE v ]#@ v @&s2[!@�u6X
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v EVJKLGQYA#@ v ERX�[^Q v ]Ò@�sYC�ZV@&s�CMT v Q�Lw~�Lyj?p � A v ]�Q�X�Z�@&XKE&��JtERX v @&J v Q�A�S�SMQYx&EVX�@�Z�]�@&A�ZVE v C
��A�DÃC v ]�ERJws�C6Z�@|s´CMT v Q�LG@
p � AÒ��qU�0JtERX v @|J v QYA�S v @|ï&EVX8@ Jt@&A�SMEyC&H+HCMJtLrXV��@|ZVZVC&JtD�QYA�S
v C v ]�E�D
EVSMJKEVE�C&HäEVLrT�]#@|XtQ�X�T�s�@&ZREVD�CMA�D
QYxMERJtXKQY�#ZV@ v QYCMA�CMJ-QYA v EVA�XKQY�#ZV@ v QYCMA[� v ]#@ v QYX
�!@&ZVZRCMJtD�QYA�S v C v ]�EBD�EVSMJKEVE�C&H-D�JKQYx6Q�A
S�@�[l@)uÃHJKCML JtERSMQ�CMA
XG@|s�JtEV@&D
uÒE�Ö�T�s�CMJKEVD��lCMJ
D
JtQYx6QYA�S v C)[!@|JtDBT#@&J v Q�ZR~�s�@&JKsYurSMC6C�D§ERs�EVLrEVA v XVp

� A}@&AÃQ�A v ERA�XtQ2�#Z�@ v Q�C&A}X v Jt@ v ERS&uM��[^]�Q�Z�]ÃQYX v ]�E v u6TPEI[´E§ZVCMA�XKQ�D�ERJ8]�EVJKE&�äCMA�E§C&H
v ]�Ewx|@&JtQ�@&A v X�Q�X-A�C v�v CIJKE v ~�JtA v C§@&A�Q�A�Q v Q�@&s C A1~�s�s�EyX v @ v E v CIJKEVX v @&J v HJtCML XtZRJ�@ v Z�]��
N
~ v QYA�X v E�@&D v C�IK~�LrT8D�Q�JKEVZ v sYu v C�@&AGERs�Q v E+XtC&s�~ v Q�CMA�HCM~�A
DGT�JKERx6Q�C&~�Xts2u�Q�A v ]
E�XKE�@&JKZ�]�p
�+]
Q�XB@&T�T�JKC�@&Z�]�Q�A�xMC&sYxMERXB@ÒHC&JtL C|H4XKCMs�~ v Q�CMA JKEVZRC�x&EVJau v ]#@ v NUE�@&JKXB@ÃXK~�TUEVJK��ZVQ�@|s
JKEVXKEVLwN�s�@&A�ZRE v C v ]�E C NUEVX v N�Jt@&A�Z�]#E�JK~�s�E´C&H N�Jt@&A�Z�]8@&A�D4NPCM~
A�D�p�r�C)[lE?xMEVJR�
@�ZVJtQ v QYZ�@&s
D
QYñPEVJtERA�ZVE4Q�X v ]#@ v�v ]�E�G#E?Ö�QYN�Q�sYQ v uIC&H v ]�E�XtE�@|JtZ�]�X v Jt~�Z v ~�JKEwQ�A�CM~�J�@&T�T�JKC�@&Z�] LG@&ï|EVX
Q v TPCMXKXtQYN�s�E v C}s�C6Z�@ v E�@&A�DnJtE v ~�JKA v C}XtC&s�~ v Q�CMA�X§QYAn@ÃLw~�Z�] LGCMJKE3G#~�QYDnLG@&A�A�ERJ
v ]#@&A<TUEVJKLGQ vtv EVDyQYAyN�Jt@&A�Z�]I@|A�D<NUCM~�A�D�p Õ ~�J v ]�ERJV� v ]�E�XtEVð1~�ERA�ZVE�C|H�JtERZVC)xMERJtQ�A
S�Xt~�Z�]
XKCMs�~ v Q�C&A�X�h[^]
Q�Z�]�Q�A XtC&LGE�QYA�X v @&A�ZVERXIQ�A�xMC&sYxMERX§JtEVZRC)xMEVJKQ�A�S}Lw~�s v QYT�s�EBXtCMsY~ v QYCMA�X<QYA
T�@&J�@&sYs�ERs^h�:�s�C)xMERJV� �B<�ëMë jtj?��HCMsYs�C)[^Xæ@§LGCMJKEDG#E?Ö�QYN�s�ErT#@ vKv EVJKA���@&XæD�C�ERX v ]�ErLGC6D�E8C&H
E�Ö�TPERZ v QYA�S v ]�EæXtC&s�~ v Q�CMA�X+C&A�ZVEæJtERZVC)xMERJtERD�p

�+]�E!~
XtE!C&HU@|D
x|@&A�ZVERD�JtERX v @|J v�� JtEVZRC)xMEVJau�X v J�@ v EVSMQYEVX�@|X0@&AwQYA v EVA
XtQY��Z�@ v Q�CMAwZRCMLrTPC|ò
A
EVA v QYA8��@&N
~Iq�EV@&JtZ�]G]#@&X�T�JtC)x&EVD<E?ñÄERZ v Q2xME�Q�Ar@�A1~�LwNUEVJäC&H�@|T�T�s�QYZ�@ v Q�CMA
XV�MQYA�ZVsY~�D�Q�A
S
IKC&N�XKZ�]�EVD�~
s�Q�A
S��#G#C)[ XK]�CMTBXtZ�]�ERD�~�s�QYA�SG@&A�D§ð1~#@&D�Jt@ v QYZ�@|XtXtQYSMA�LrEVA v T�JKCMN�s�ERLGXRp S A�E
C|H v ]�E-]�QYSM]�sYuGXt~
ZVZVERXtXaH~�s�x&@|JtQ�@|A v Xæh���C)[^Q�Z�ï1Q�@&A�D�q�L4~ v A�QYZ�ï1Q�h �B<5<=m � ��<=<5? jKjäJtERZVCMJKD�X
��q�LGERLGCMJau�@&sYCMA�SI[^Q v ] v ]
EGXKCMs�~ v Q�CMA
X�Xt@�xMEVDÄ� v CMS&E v ]
EVJ�[^Q v ]\@&AW@|D�D�EVD v @&N
~�JtE�ò
X v JKQ�Z v Q�CMA v Cæ@�xMCMQYDrJKERx6Q�XKQ v Q�A�S v ]�E+X�@|LGE!XKCMs�~ v Q�C&A4x6Q�XtQ v ERDrQYA�E�@&JKs�QYEVJ�XKE�@&JKZ�]GD
EVT#@&J v QYA�S
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HJKCML v ]�EGXt@&LrErXKCMs�~ v Q�C&A�p8��A�C v ]�EVJ�Xt~
ZVZVERXtXaH~�s´x|@&JKQ�@&A v h6��C&XtXV� �B<=<5m j-JtEVð1~�QYJtERX v ]�E
XKCMs�~ v Q�C&A�X+JtERZVC)xMERJtEVD v C8E?Ö�]�QYN�Q v @�ZVERJ v @&Q�A§D�Q2xMEVJKXtQ v u§Q�AIJtERs�@ v Q�CMA v C8E�@&Z�]�C v ]�ERJVp

� A v ]�QYX�@&T�T�sYQ�Z�@ v Q�C&A��|[´E^EVLrT�s�C)u�@-x|@&JKQ�@&A v�v ]�@ v TPC&X v TUCMA�ERX v ]�E^JtERZVC)xMERJKu8C&HPEVsYQ v E
XKCMs�~ v Q�C&A�X�~�A v Q�s v ]�E4s�@&X v X v @&SME4C&H v ]
EwXtEV@&JtZ�]�pj��@&Z�]�JKEVZRC�x&EVJKEVD�XtCMsY~ v QYCMA�s�@&~�A�Z�]
X-@
XKE�@&JKZ�] v ]#@ v ZRCMA�X v Q v ~ v ERXw@I�
Ö�EVDWA1~�L4NPERJ�C&HlQ v EVJ�@ v Q�C&A�XæNPE?HCMJtErXtERs�EVZ v QYA�S v ]�ErA�E?Ö v

XKCMs�~ v Q�C&A v C�JtERZVC)xMERJVp��+]�E^Xt@&LGElEVs�Q v E!XKCMs�~ v Q�C&Aws�QYX v LG@&QYA v @&Q�A
EVD4HCMJ�EVJtJKCMJ0ZRCMJtJKEVZ v Q�A�S
�
D
EVXtZRJtQYNPERDôQ�A}XtERZ v QYCMA ] p m �´XtEVJaxMERX<A#@ v ~�J�@&sYsYuÃ@|Xy@�TPC6CMs+C&H�XtCMsY~ v QYCMA}HC&J v ]�Q�X8�#A#@|s
X v @&S&E&púq6CMs�~ v Q�CMA
XI@&JtE�JKEVZVC)x&EVJtERD HJtCML v ]�QYXITPC6CMs-QYA _ L¡ 5L _b¢ L az_�£ L _ � v ]�@ v Q�XV��N�u
X v @ v Q�A�S HJKCML v ]�EIXKCMs�~ v Q�CMA\[^Q v ] v ]�Ey[´CMJtX v ERx|@&sY~#@ v QYCMAÒ@&A
DW[lCMJKï1Q�A�S v C)[l@&JtD v ]�E
XKCMs�~ v Q�C&AÃ[^Q v ] v ]�EBNUEVX v ERx|@&sY~#@ v Q�CMA�p}�+]�EBs�QYX v Q�X8~�TUD#@ v EVD�E�@&Z�] v Q�LrE§@\XKCMs�~ v Q�C&A
QYX�HCM~�A�D�NPE vtv EVJ v ]#@|A v ]�E8ZV~�JKJtEVA v [lC&JtX v XtC&s�~ v Q�CMA�QYA v ]�Q�X�ERs�Q v E�TPC6CMsóp¤@�ErLrEVJtERsYu
QYA�XtERJ vIv ]�E�A�ER[ XtC&s�~ v Q�CMAôQYAôQ v X<T�JKCMTPERJ<s�C6Z�@ v Q�C&A��+D�JtC&T�T�Q�A
S v ]�E�[´CMJKX v XtCMsY~ v QYCMA�p
�ÜC�EVA�@&N�s�EGLGC&JtErEVs�Q v ErXtCMsY~ v QYCMA�X v C�NPE<JKEVZRC�x&EVJKEVD���[´E v ]1~�X�@|s�s�C)[ v ]�EyA1~�L4NPERJwC&H
XKCMs�~ v Q�C&A�X4JKEVZVC)x&EVJtERD v C�NUEys�@|JtSMERJ v ]#@&A v ]
E<XtQ��VEyC|H v ]�E<C&JtQ�S&Q�A#@&s�XKQt�RE<C&H v ]
EyEVsYQ v E
TUC6CMsËp¥@\EwQYLGT�sYEVLrEVA v�v ]�EwERs�Q v E�TPC6CMsÑHCMJ�JKEVX v @&J v¦� JtERZVC)xMERJKu�@|X�@<ZVQYJtZV~
s�@&J�s�QYX v � v ]�@ v
QYXV�ä[^]�EVA v ]�EBNPERX v XtCMsY~ v QYCMA�h�s�@&X v ERs�EVLrEVA v j�QYA v ]�QYXrTUC6CMs!Q�X8JKEVZVC)x&EVJtERD��![´E�LrC�x&E
N�@&Z�ï @&JKCM~�A�D v C v ]�E�ZV~�JKJtERA v [´CMJtX v XtCMsY~ v QYCMA hi�#JtX v ERs�ERLGERA v jy@&A�D [´CMJtï v C)[!@|JtD
v ]�ErNPERX v XtCMsY~ v QYCMA�@&S�@|Q�A�p Õ CMJ�EV@&Z�]�XtCMsY~ v QYCMA�JtEVZRC)xMEVJKEVD���@&s�s v @&N
~\JKEVX v JtQYZ v QYCMA�Xæ@&JKE
C)x&EVJtJKQ�D�D
EVA}@&A�DÒJKEVQ�A
Q v Q�@&s�Q��VERD�p§�+]6~
XV��[^]�Q�sYE v ]�Q�X4@&T�T�JKC�@&Z�]ÒQ�X�XtCMLrER[^]�@ v XtQYLGT
s�EVJ
v ]#@&A v ]�@ v C&H9��C�[^QYZ�ï1Q�@&A�D\q�Lw~ v A�QYZ�ï6Q!h �B<5<=m � ��<=<5? j��ÄHCMJ�E�Ö
@&LGT
s�E&�ÄN1u�A�C v Xt@�x�QYA�S
v ]�Er@&XtXKC�ZRQ�@ v EVD v @&N
~�LrEVLrCMJau�@&A�D�Q v Xæ@&D�D
EVD���q�JtERX v JtQ�Z v QYCMA��Ä[´Ey@|A v Q�ZRQ�T#@ v E v ]�@ v

C&~�JG~
XtE�C|H�T�JtC&N#@&N�QYs�Q�X v QYZ<LGC)x&E�XKEVs�ERZ v Q�CMA�EVX v @&N�sYQ�Xt]
EVXG@&AÔQYLGT�sYQ�ZRQ v D
QYxMERJtXKQY�#ZV@ v QYCMA
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v ]#@ v ZVC&LGTUEVA�Xt@ v ERX+HCMJ v ]
Q�X+~�XKE�C&HÜLrEVLrCMJKu&p�h��+]�QYX v u6TPEæC&H�ZVCMLrTUEVA�Xt@ v QYCMAIERñPEVZ v QYX
C&A�EæC&H v ]�EæLGC v QYx|@ v Q�A�S�HE�@ v ~�JtERX�C|H�T�JKCMN#@&N
Q�s�QYX v Q�Z���q�h�:�s�C)x&EVJV� ��<=�=< j�p j

S ~�J�XKQ�LrT�s�E�JtERZVC)xMERJKu X v Jt@ v ERS&u ZRCM~�T�sYEVD�[^Q v ]�T�JKCMN#@&N�QYs�QYX v QYZæ��q�[lCMJKï1X-[lERs�s�HC&J
C&~�Jl]#@|JtD�ERX vlv EVX v T�JtC&N�s�ERL XtE v ��@&X v ]�E�Xt~�N
XtEVð1~�ERA v ZVCMLrT�~ v @ v QYCMA#@&s#JKEVXt~
s v X´D�Q�XKZVsYCMXtE|p

§�¨ª©¬«`¯®h°s±H²³±#´�«`µ¶²�·;¸º¹w»#°h·¼±#»

� A v ]
Q�X�XtERZ v Q�CMA��ä[lE§JKEVTUCMJ v CM~�J�ZRCMLrT�~ v @ v Q�C&A#@&slC&~ v ZRCMLGERXwHCMJ v ]
JtEVEBXtE v X8C&H v ERX v
T
JtCMN�sYEVLrXVp��+]�E��#JKX vrv [lC\XtE v XyC|H-T�JKCMN�s�ERLGXr@&JKE�S&EVA�ERJ�@ v EVDÔJt@&A�D�C&LGs2uWHJtCML D�Q�X:ò
v JtQYN�~ v QYCMA�X�[^]
CMXtE8T#@&Jt@&LrE v ERJtXæ@&JKE�XtERs�EVZ v ERD v CBZRJtEV@ v E v ]
E�LGCMX v D�Q|½GZR~�s v T�JtCMN
s�EVL
QYA�X v @&A�ZREVX^HJtCMLú@8ZVC&LGT�~ v @ v Q�CMA#@|sÄX v @&A�D�TUCMQYA v p��+]�E�s�@&X v XKE v C&H�T�JtCMN
s�EVLrX^Q�X+SMERA�EVJ:ò
@ v EVD v C8JKEVT�JKEVXtERA v @�XtTUEVZRQ�@&sÄZ�@&XKE�@|JtQ�XKQ�A�S4Q�A�q v ERQ�A�ERJ+��JKEVEæT�JKCMN�s�ERLGXRp0��sYs v ERX v D#@ v @
@|JtE�@�x&@|Q�s�@|N�s�E�CMA�JKEVð1~�ERX v HJtCML v ]�E�@&~ v ]�CMJKX^HC&J v ]�EæT�~�JKTPC&XtEæC&H�ZVCMLrT#@&Jt@&N�Q�sYQ v u&p

¾��&¿c�q�¶"#��"cÀP0n(B0��Á2�0n(�(�$&7w�1'º�!ÂR�g���! �"H ³$&%�$&')(�$&*ÄÃÅ2�� ��A Q�A�Q v Q�@&s�XtCMsY~ v QYCMAnHC&J
C&~�J8��q}@&T
T�JtC�@|Z�]�QYXwT�JtC6D�~�ZREVD�XtQ�LrT�s2u�N�uÒZRCMA�A�ERZ v QYA�S�ERxMERJKu v @&JtSME v A�C6D�E v C�Q v X
Z�]
E�@&TUEVX v ò'sYQ�A�ï�q v ERQ�A�ERJ�A�C�D
E&�6@&A�D v ]�ERAGZRCMA�X v Jt~
Z v QYA�S�@æLrQ�A
Q�Lw~�L XKT#@&A�A�QYA�S v JKEVE^CMA
v ]�EyXKE v C&H+XKEVs�ERZ v EVDÃq v EVQYA�EVJ�A�C6D�EVXRpBq�Q�A�ZRE v ]�Q�XæQYA�Q v Q�@&s�XtCMsY~ v QYCMA\D
C�ERX�A�C v @&D
D�JtERXtX
v ]�E v Jt@&D�EVC|ñÒNPE v [lEREVAÃq v EVQYA�EVJ�A
C�D�E�ZRCMX v X4@|A�D v @&JKSME v A�C6D�E�ZRCMX v XV�ÜQ v QYX�~�Xt~#@|s�sYu�@
TUC6CMJ+ð1~#@&s�Q v uyXKCMs�~ v Q�C&A�p S ~�J^��qB@|T�T�JtCM@&Z�]§X v @|J v X+HJKCML v ]�Q�X+XKCMs�~ v Q�CMA v C8XtE�@|JtZ�]�HC&J
T
JtCMSMJKEVXKXtQYx&EVs2u§NPE vtv ERJ^XtCMsY~ v QYCMA�XVp

��@&N�~ v ERA1~�JtERX0HCMJ v ]�E v ]
JtEVE v u6TUEVX�C&H LrC)xMERX0Q�A v ]�E!��q4T�JKC�ZREVD�~
JtE^@&JKElJ�@|A�D�CMLrsYu
S&EVA�ERJ�@ v EVD�HJKCMLõ@|A�@|XtXtC6ZVQ�@ v ERDnh�JtERs�@ v QYx&EVsYu\XtLG@&sYsij�QYA v EVJax|@&s!E�@|Z�] v Q�LrEI@�LGC)xME§QYX
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E�Ö�EVZV~ v EVDÄp �+]�E�QYA v EVJax|@&s� � � m
� QYX�~�XtERDÔHCMJ8ZVCMA
X v JK~�Z v QYx&E�LrC)xMEVXG@&A�D v ]�E§QYA v EVJax&@|s
 ] � �z� Q�Xæ~�XKEVD�HCMJæD�EVX v Jt~
Z v Q2xMErLGC)x&EVXVp � A v ]�ErZ�@&XKEGC&H´XK[l@&T\LGC)xMERXV��@&A\QYA v EVJax|@&s�C&H
 � � m
� Q�X�~
XtEVD HC&J�EV@&Z�]�C&H v ]�E v [´C<EVsYEVLrEVA v @&JauBLGC)xMERX-ZVC&LGTUCMXtQYA�S v ]�E4Xa[!@|T�pæí�CMX v
��qG@&T�T�sYQ�Z�@ v Q�C&A�X�~�XtE�Q�A v EVJKx|@&sYX v ]#@ v @&JKE�ZREVA v ERJtEVD§@|JtCM~�A
DGXKCMLGE?[^]#@ v s�@&JKSMEVJ�x|@&sY~�EVXRp
��T�T#@&JKEVA v s2uM� v ]�E´@&N�Q�sYQ v u v C�~
XtE v ]�EVXKElXKLy@&sYs�Q�A v ERJKx|@&sYXÜXK~�ZVZREVXKXKH~�sYsYuM�|[^Q v ]
CM~ v ZRu6ZVsYQ�A�S��
QYX�@&QYD�EVD�N�u v ]�E4H�@&Z v�v ]#@ v�v ]�EwXKE�@&JKZ�]\C&XtZVQYs�s�@ v ERX�NUE v [´EVEVA v ]
E v [lC§D�Q2ñÄERJtEVA v�v u6TUEVX
C|H-EVsYEVLrEVA v @|JKuÒLrC)xMEVXRpÔ�+]�EBXtLG@&sYs�EVJ v @&N�~ v ERA1~�JtERXyZVC&A�ZVERQYx|@&N�s2uW]�ERs�T v ]�EBXtEV@&JtZ�]
E�Ö�T�s�CMJKEæT�JtCMLrQ�XKQ�A�S�JKEVSMQYCMA�X+LrCMJtE v ]�CMJKCM~�SM]�s2uMp

q6[l@&TWLrC)xMEVX4@&JtErE?Ö�ERZV~ v EVDÃEVQ v ]�ERJ�CMA
ZVEyE?xMERJKu\XtERx&EVAÒQ v EVJt@ v QYCMA�XæCMJ�Q�A\@�N�sYC�Z�ï
C|Hw��xME\ZVCMA
XtEVZR~ v Q2xME\Q v ERJ�@ v Q�CMA
X<[^]�EVA A
C C A
ER[ NUEVX v EÔXKCMs�~ v Q�CMA QYX§HC&~�A�D D
~�JtQYA�S
v ]�ErLGCMX v JtERZVEVA v ] �=�IQ v EVJt@ v QYCMA�XVp��+]
ErXKE�@&JKZ�]�T�JKC�ZREVXKX v EVJtLrQ�A�@ v ERX�~�TPC&A\JKE�@&Z�]�QYA�S
��`Vz m _:o|elQ v EVJ�@ v Q�C&A�XV�Ä[^]
EVJtE§��`�z m _:o|e´Q�X�XtE v�v C���m���h��MøMø&øMøHÆV��`�z�h&kMøMøMø�ÆV��ÇKjtj��
�
p��+]�E
ERJtJKCMJ0ZVC&JtJtERZ v Q�CMAwT
JtC6ZVEVD
~�JtE+QYX�E?Ö�ERZV~ v EVDrE�@&Z�] v QYLGE´@ C A
ER[�NPERX v E�XKCMs�~ v Q�C&A4Q�XÜHCM~�A�DÄ�
@|A�DGQYXä@&T�T�sYQ�EVD v C v ]�E^ZV~�JKJtERA v XtC&s�~ v Q�CMAr@|H v EVJ�ERx&EVJau v ]�JtERE�@|ZVZV~
Lw~�s�@ v EVD8LrC)xMEVXR��A
C v

ZRCM~�A v QYA�SyD
EVX v Jt~�Z v Q2xME4LrC)xMERX v ]�@ v D
JtCMT�A�C�D
EVX�C&H0D�ERSMJtERE4CMA
E&p���JtJKCMJ�ZVCMJKJtEVZ v QYCMA�QYX
@|s�XtCB@&T
T�s�QYEVD�ERx&EVJKu ] �5�§Q v ERJ�@ v Q�CMA�X v C v ]�E8T�JKQ�CMJKQ v u ð1~�ER~�E v ]#@ v X v CMJKEVX v ]�E v [´EVA v u
NUEVX v XKCMs�~ v Q�C&A�XVp

��CMA�S v EVJKL LGERLGCMJau8Q�X´@&Z v QYx|@ v EVD<@�H v EVJ � �=��Q v EVJ�@ v Q�C&A�XV�1XtC v ]#@ v Q v Z�@|AyNUE�N#@&XKEVD
C&A�JKEVs�@ v Q2xMEVs2u�JKEVsYQ�@&N�sYE�HJKEVð1~�EVA
ZRu�Q�A�HCMJtLG@ v QYCMA�p��+]�E8TUEVA#@|s v u v EVJKL N#@&XKEVD�CMA�s�C&A�S
v EVJKLîLrEVLrCMJKuwQ�XäZ�@&sYZV~�s�@ v ERDyN�uyL4~�s v Q�T�s2u�QYA�S m �=��N�u v ]�E�A
CMJtLG@&s�Q��VERDrHJKEVð1~�EVA
ZRuyHC&J
ERs�ERLGERA v @&JKuBLrC)xMEVXR��@&A
D Lw~�s v Q�T
sYu6Q�A�S ��� �GN�u v ]�E�Xt~�L C&H v ]�E v [´CIJtERXtTUEVZ v QYx&EwA�CMJ:ò
LG@&sYQt�VERDGHJKEVð1~�EVA
ZVQ�ERX!HCMJäXK[l@&T§LGC)xMERXVp � AIT�JKCMN#@&N
Q�s�QYX v Q�Z+LrC�x&E-XtERs�ERZ v QYCMA��1[lE�Z�]�C�C&XtE
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v ]�E�T�JtCMN�@&N�Q�sYQ v u�C&H�@&ZVZREVT v @&A�ZVEægj��ø
��k
�6@&X�T�JtE?x�QYCM~�XKsYuwA
C v ERD�p�@�E�@&D
D�Q v Q�CMA#@|s�sYuæ~
XtE
v ]�EIXtQYLGT
s�QY��Z�@ v Q�CMA�C&H^XK]�JtQYA�ï1Q�A�S v ]�E<Z�@|A�D�Q�D�@ v EGs�Q�X v HCMJ v ]�EyT�JtCMN�@&N�Q�sYQ�X v Q�Z8JK~�s�E v C
ZRCMA v @&QYA v ]�E v ERA§NPERX v LGC)x&EVX�hó@&D�IK~�X v EVD§HCMJ v @|N�~�TUEVA�@&s v Q�EVX�j?��XtQ�A
ZVE v ]�E�T
JtCMN#@|N�Q�sYQ v u
C|HÑXtEVsYEVZ v Q�A
S�@4LrC�x&E-CM~ v XtQYD�E v ]
E�JtERD�~�ZREVD§s�QYX v [lCM~
s�DINUE�s�ERXtX v ]#@&Aq��pl� m p0�+]�E�A1~�L�ò
NUEVJgp&�U[^]�Q�Z�]�QYA�D�Q�ZV@ v ERX v ]�EwA1~�LwNUEVJ�C&H�NUEVX v D�EVX v Jt~
Z v Q2xME�@|A�D�ZVCMA
X v JK~�Z v QYx&EwLGC)x&EVX
v C�NUE8XtERs�EVZ v ERD\HCMJæZVC&A�X v Jt~�Z v Q�A
S�@§Z�@&A
D�Q�D#@ v E8s�QYX v HCMJæXa[!@&T\LGC)x&EVXV�ÜQ�X�@&sYXtC§XtE væv C
v EVA�p��+]�E v [´CGT#@|J�@&LrE v EVJtX+~
XtEVD�Q�A v ]
E-�#A�E?ò v ~�A
EVD�XKEVsYEVZ v Q�CMA§T�JKCMN#@&N
Q�s�Q v uGH~
A�Z v Q�CMA��
~Ã@&A
D[��� @&JKE�XtE v�v C � pl�8@&A�D[�
p ��� JtERXtTUEVZ v QYx&EVs2uMp

Õ CMJ v ]�E\@&D
x|@&A
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Q�JtD�T�JtC&N�s�ERLúXtE v @&X�HC&s�s�C)[^XRpÎ@�E�J�@&A
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C�D�ERXVp+�+]�E�D�QYX v @|A�ZVE�NPE v [lEREVA ERQ v ]
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Q�X v @&A�ZRE!NPE v [lEREVA v ]�ERL QYX�`/	�Q2H v ]�E v [lC
A
C�D�ERX!@&JKE�@|DzIt@&ZVERA v QYAy@�ZVCMsY~�LGAÄ� v ]�EVA v ]�E�D�QYX v @|A�ZVE�Q�X+b�	�Q2H v ]�E v [´CwA�C6D�ERXl@&JKE�A
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� �B� � ] �
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v ]�EwN�Q�@&XtERD T�JKCMN#@&N�QYs�QYX v QYZ�Z�]�CMQYZVE�[^Q v ] v ]�E4QYA v EVA
XtQYHiu6QYA�SyQYAHG#~�ERA�ZVEwC|H v ]�E4@&D
x|@&A�ZREVD
JKEVX v @&J v�� JKEVZVC)x&EVJKuBX v J�@ v EVS|uMp

�ÜCyQ�A�x&EVX v Q�S�@ v E v ]�E4T
JtCMSMJKEVXKX-C&H�CM~
J�@&sYSMCMJKQ v ]
L��
[´EwT�sYC v @GTUEVJKHC&JtLG@&A�ZVE�SMJt@&T�]
HC&J v ]�E�h0^�øa�b^�ø�j�T�JtCMN
s�EVL QYAÒ��@&N
s�E m �0HC&J4CM~�J F ��qÃ@&A�DÒ��q
qÒ]
EV~�JKQ�X v Q�ZRXVp��+]�E
TUEVJaHCMJtLG@&A�ZRE^LGEV@&Xt~�JKE�C&A v ]�E+xMEVJ v QYZ�@&s @�Ö�QYXäQYX v ]�E^J�@ v Q�CæC&H v ]
E�ZR~�JtJKEVA v NUEVX v ï1A�C)[^A
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XKCMs�~ v Q�C&A�x|@&s�~�E v C v ]
EINPERX v x|@&s�~
Ey~�s v Q�LG@ v EVsYu�C&N v @&QYA�EVD�N1uÒ@&A�uWC&H v ]�EILGE v ]�C6D�XRp
�+]
Q�X�LrE�@&XK~�JtE�QYX-JtERZVCMJKD�EVD�E�@|Z�] v Q�LrEw@&A�QYLGT�JKC)xMEVD�XKCMs�~ v Q�C&A Q�X�HC&~�A�D�D�~�JKQ�A�S v ]�E
XKE�@&JKZ�]�pnq�Q�A
ZVE§��q�q v @&ï&ERXys�C&A�SMEVJ v C�TUEVJaHCMJtL @|AÔQ v EVJt@ v QYCMA v ]#@&A F ��qP��[lE�]#@�xME
@|D�CMT v EVD�@ A�CMJtLG@&sYQt�VERDWQ v EVJt@ v QYCMAWJ�@ v Q�CÒh�ZV~
JtJtERA v Q v ERJ�@ v Q�CMAWZRCM~�A v D�QYx6QYD�EVDÒN�u v ]�E
LG@�Ö�Q�L4~�L{Q v ERJ�@ v Q�CMA�ZVCM~
A v j v C<JKEVT�JKEVXKEVA væv ]�E�T�JKCMSMJKEVXtX�C&H v ]�EwXKE�@&JKZ�] v Q�LrEVXRp��+]�E
Q v ERJ�@ v Q�CMA�J�@ v Q�C�Q�XÜXt]�C)[^AwsYCMS�@&JKQ v ]�LGQYZ�@&sYsYu^CMA v ]�Eä]�CMJKQt�VC&A v @&s6@�Ö�Q�XRp Õ QYSM~�JtE ë D�Q�XKT�s�@�u6X
v ]�EæQ�LrT�JtC)x&EVLrEVA v X^C&H�CM~�J�@&sYSMCMJtQ v ]�L @&X�@wH~�A�Z v QYCMA§C&H v Q�LrE&p

���j�j�j�j���j�j�j�j���j�j�j�j���j�j�j�j���j�j�j�j���j�
F s�E�@|XtE � A�XtERJ v Õ QYSM~�JtE ë r�EVJtE

���j�j�j�j���j�j�j�j���j�j�j�j���j�j�j�j���j�j�j�j���j�

Õ QYSM~�JtE ë ZVsYE�@&JKsYu�D�EVLrCMA�X v J�@ v EVX v ]�@ vÑv ]�E�Q�A
Q v Q�@&s&XKCMs�~ v Q�C&A�QYX�TPC6CMJ�ZRCMLGT�@&JtERD�[^Q v ]
v ]�EyNUEVX v òÍï6A
C�[^A�ZVCMX v pdclC v ]�]�ER~�JtQYX v Q�ZVXæQYLGT�JKC)xME v ]�ErXtCMsY~ v QYCMA�ð6~�@&s�Q v u�ð1~�Q�Z�ï1sYu�QYA
v ]�E�E�@&JKsYu<X v @&S&E�C|H�XKCMsYx6Q�A
S v ]�EæT#@&J v Q�ZR~�s�@|J!Q�sYs�~�X v J�@ v EVDIT
JtCMN�sYEVLBp�@�EæXKEVE v ]#@ v F ��q
QYLGT
JtC)xMERX v ]�EäXtCMsY~ v QYCMA�ERñPEVZ v QYx&EVs2u v ]�JKCM~�SM]�C&~ v�v ]�E�XKE�@&JKZ�]wT�JtC6ZVERXtXR�|[^]�QYs�E���q�q�X v @&s�sYX
@�H v EVJ�JtEV@&Z�]�QYA�S<@&JKCM~�A�D ] � Ò C&H v ]�E v C v @&sÑZVC&LGT�~ v @ v Q�CMA v QYLGE�@&A
D�H�@&QYs�X v CrQ�LrT�JKC�x&E
v ]�E�NUEVX v XKCMs�~ v Q�CMArD�~�JKQ�A�S v ]
E�JtERLy@|Q�A�QYA�S � � Ò C&H v ]�E�E?Ö�EVZR~ v QYCMA v QYLGE|p���C v E�Q�A v ]�QYX
T
JtCMN�sYEVLB� v ]
E�XKCMs�~ v Q�C&AIJtEVZRC)xMEVJauBX v @|SME�C&H F ��qINPERSMQ�A
X^@ v Q v ERJ�@ v Q�CMA m �=�
� v ]#@ v QYX^@ v
Q v ERJ�@ v Q�CMA�Jt@ v QYC�C&H��
p ] �M[^]�QYZ�]GZRCMJtJKEVXKTPCMA
D�Xl@|T�T�JtC�Ö�Q�LG@ v EVsYu v C v ]
E�Q v ERJ�@ v Q�CMA�Jt@ v QYCæ@ v
[^]
Q�Z�]I��q�qGX v @&sYs�XRp�q�Q�A
ZVE v ]�E F ��qyXKE�@&JKZ�]IZVCMA v QYA1~�EVX v C4QYLGT�JKC)xME v ]�E-XKCMs�~ v Q�C&A�� v ]�QYX
QYA�D�QYZ�@ v EVX v ]�@ v CM~�J8XtC&s�~ v Q�CMAÒJKEVZVC)x&EVJKuÃX v Jt@ v ERS&uÒQ�A F ��qÒQ�X�ERñPEVZ v Q2xME§HCMJws�C6Z�@ v Q�A
S
A
ER[n@&A�D<NUE vKv ERJlXtC&s�~ v Q�CMA�XRp�:�QYxMERA<Xt~�½GZRQ�ERA v ZVCMLrT�~ v @ v QYCMA#@&s v Q�LrE&� F ��qGQ�X´SMC�C6DG@ v
��A�D�Q�A
SGXKCMs�~ v Q�CMA
X!C&H�E?Ö v JKEVLrEVsYu<]�Q�SM]§ð1~#@&sYQ v u&p
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@\E�]�@)x&E�D�E?xMERs�CMTUEVD @&A�D v EVX v EVD @&s v EVJtA�@ v Q2xME v @&N
~ XtEV@&JtZ�] Q�LrT�s�ERLGERA v @ v QYCMA�XyHC&J
v ]�EBq v EVQ�A
EVJ��ÜJtEVEBq v @&JwT
JtCMN�sYEVL Q�A v EVs�ERZVCMLrLw~�A
Q�Z�@ v Q�C&A�A�E v [lCMJKïWD�ERXtQ�S&A�p � AÒC&~�J
@|T�T�JtCM@&Z�]�� v ]�E8XtEV@&JtZ�]WQYA�ZVC&JtTUCMJ�@ v EVX�ZRCMA�X v Jt~�Z v Q2xME<@|A�D\D
EVX v Jt~�Z v Q2xMEyLrC)xMERX4@&X�[´EVsYs
@|X!E?Ö�Z�]#@&A
SMEæLGC)xMERX v CwE�Ö�T�s�CMJKE-D�Q2ñÄERJtEVA v A
EVQ�S&]6NUCMJK]�C�C6DyX v JK~�Z v ~�JtERXVp�@�E-QYA v JtC6D�~�ZRE
E?x|@&s�~#@ v Q�C&A�ERX v Q�LG@ v ERX v C�@&s�sYC�[�LrC)xMEVX v C�NUEäXKEVsYEVZ v EVD�LGCMJKE�E)½rZVQYEVA v s2uM�|@&ZVZRCMLGT�@&A�Q�ERD
N�u<@&A<EVJKJtCMJ´ZVCMJKJtERZ v QYCMA<T�JKC�ZREVD�~
JtE-QYAyCMJKD�EVJ v CwC&ñPXtE vlv ]
E-JtQYXtï8C&HÑLG@&ï1Q�A�S�Q�LrT�JtCMTUEVJ
Z�]
CMQ�ZREVXVp���CMA
S v EVJtL LrEVLrCMJauM��T�JKCMN#@&N�QYs�QYX v QYZlLrC)xME�XtEVsYEVZ v Q�C&Ay@&A
Dy@&ArQ�A v EVA�XKQY�#ZV@ v QYCMA
X v Jt@ v ERS&uwN#@|XtEVD�C&AwEVsYQ v EäXtC&s�~ v Q�CMA�JtEVZRC)xMEVJau8@&JKE!@&sYXtC-QYA�ZVsY~�D�EVD4Q�A v ]�E!LrCMJtE´@&D
x|@&A�ZREVD
x&EVJKXtQ�C&A�p

��~
LGERJtQ�ZV@&s v EVX v X�HCMJ v [lCBXtE v X�C&H v EVX v T
JtCMN�sYEVLrXV��HJtC&L D�QYX v JKQ�N�~ v Q�C&A�X�D�EVXKQ�SMA
EVD
v CwLG@&ï&E v ]�E�T�JtC&N�s�ERL ]#@&JtD v C4XKCMsYx&E&��Xt]�C)[ v ]�@ v HC&J v ]�E ]5m XtLG@&s�sYEVJ v ERX v T�JtCMN
s�EVLrXV�
v @&N�~�XtEV@&JtZ�]�u�QYEVsYD�X�CMT v Q�LG@&s&XKCMs�~ v Q�CMA
X�Q�A�@&s�s|Z�@&XKEVXÑ[^]�Q�sYE�~�XtQYA�S^CMA�s2uæ@!HJ�@&Z v Q�C&A�C|H v ]�E
Ð F�Ñ v Q�LrE�JtERð1~�Q�JKEVD4N�u v ]
E´E�Ö�@|Z v LGE v ]�C6D<hi[^]�Q�Z�]�[!@|X�XtTUEVZRQ�@&sYQt�REVD�HCMJ v ]�QYXÑT�JtCMN
s�EVL
ZRs�@&XKX-N�u�T
JtQ�C&J�JKEVXtEV@&JtZ�]#j?p Õ CMJ v ]�E ]6� s�@&JKSMEVJ�T�JKCMN�s�ERLGXRp�[^]�QYZ�] v ]�E4E?Ö
@&Z v LGE v ]�C6D
QYX4QYA�Z�@&T�@&N�s�EGC&H^]#@&A
D�s�QYA�S�� v @&N�~ÒXKE�@&JKZ�]ÒZVCMA�XKQ�X v EVA v sYu\CM~ v TUEVJaHCMJtLrX v ]�E<NUEVX v s�C6Z�@&s
XKE�@&JKZ�]n]
EV~�JKQ�X v Q�Z�@)x|@&QYs�@&N
s�E&�!@&A�D s�QYï&E?[^Q�XtE�CM~ v TPERJKHCMJKLGXy@&A EVA�]�@&A�ZVERLGERA v C&H v ]�QYX
]
EV~�JKQ�X v Q�Z+D�ERXtQYSMA�EVDrQ�A v ]�Q�X0X v ~�D�uMp S ~�J�CM~ v ZVCMLrEVX�D�ERLGC&A�X v J�@ v E v ]�E^ERñPEVZ v Q2xMEVA
EVXtX´C&H
sYCMA�S v ERJtL LrEVLrCMJKu8@|A�DyT�JKCMN#@&N
Q�s�QYX v Q�Z!LrC)xME�XKEVsYEVZ v Q�CMA8HCMJäCMN v @&Q�A�QYA�S�NUE vtv EVJ´JtEVXK~�s v X
v ]#@&ABJtERsYu6Q�A�S8CMA§XK]�CMJ v^v EVJtL LGERLGCMJauI@&sYCMA�E|p

�ÜC�NUE vKv EVJä~�A�D
EVJtX v @&A
D v ]�E�JtERs�@ v QYx&E�TUEVJaHCMJtLG@&A�ZRE^C&H v ]
E�@&T
T�JtC�@|Z�]�EVX v ERX v ERD���[´E
D
EVXtQYSMA�ERD�@|AI@&D�D�Q v QYCMA#@&s T�JKCMN�s�ERL XtE v JtEVT
JtEVXKEVA v QYA�S v ]�E�q v ERQ�A�ERJ!��JKEVEæq v @&J´T�JtCMN
s�EVL
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C&A�@<SMJtQYD SMJ�@|T�] v ]#@ v Q�X-ZRCMA�XKQ�D�ERJtEVD v C<NPE�]�@&JtD�ERJ v ]�@&A v ]�E�Jt@&A�D�C&LGs2u§SMEVA�ERJ�@ v EVD
T
JtCMN�sYEVLrXIHCMJIC v ]
EVJ§LGE v ]�C6D�CMsYCMSMQYEVX<QYA v ]�E�s�Q v EVJt@ v ~
JtE&p S ~�JIE�Ö
TUEVJKQ�LrEVA v XBXt]
C�[
v ]#@ v8v ]
EBT
JtCMN#@|N�Q�sYQ�X v Q�ZG��q}@&T
T�JtC�@|Z�]}[´CMJtï1X8[lERs�s+QYA v ]�Q�X�ZV@&XtE|�!@&A
D v ]�E§J�@&A�ï1QYA�S
C|H v ]�E�LrE v ]
C�D�X�JtERLy@|Q�A�X v ]
E4X�@|LGE�@&X�HCMJ v ]�E�J�@&A
D�CMLrsYuISMERA�EVJt@ v ERD T�JKCMN�s�ERLGXRp � A
@|D�D�Q v Q�CMAÄ��[lE<��A�D v ]#@ v CM~�JwT�JKCMN#@&N
Q�s�QYX v Q�Zr��qÃ@|T�T�JtCM@&Z�]ÒQ�XwT�@&J v Q�ZV~
s�@&JKsYu�ERñPEVZ v Q2xME
HC&J4T�JKCMN�s�ERLGX�C&H v ]�Q�X�]#@&JKD�EVX v XtE v ZVC&LGT#@|JtEVD\[^Q v ] v ]�EyC v ]�ERJ4]�ER~�JtQYX v Q�ZVXRp���LGC&A�S
v ]�E�XtE?xMERJ�@&s-ZRCMLrTPCMA
EVA v XIERLGT�sYC)uMEVD N�uÔCM~�J<��qô@&sYSMCMJKQ v ]
L�� v ]�E�N#@|XtQ�Z���qôXt]�CMJ v
v EVJKL LGERLGC&JKu�ERñPEVZ v QYx&EVsYuwC�x&EVJKZVCMLrEVX v ]�E+sYQ�LrQ v @ v QYCMA�C|HPsYC�ZV@&s
C&T v QYLy@&sYQ v u v C�@|Z�]�Q�E?xME
C&T v QYLy@&s#C&JlA�EV@&JaòÍCMT v QYLy@|s�XtCMsY~ v QYCMA�X�HCMJäXtLG@&s�s#T�JKCMN�sYEVL Q�A�X v @&A
ZVEVXRp���D
x|@&A
ZVEVDIZRCML�ò
TUCMA�ERA v X!XK~�Z�]I@&X v ]�E�T�JtC&N#@&N�QYs�Q�X v QYZ!LGC)x&E�XKEVs�ERZ v Q�CMAy@&A�DyXKCMs�~ v Q�C&ArJKEVZRC�x&EVJauyX v J�@ v EVS|u
QYLGT
JtC)xME v ]�E+TUEVJKHC&JtLG@&A�ZVE!@&A�D8@&JKE!JtERXtTUCMA�XtQYN�s�E´HCMJ��#A�D
Q�A�S�E�Ö v JtERLGERsYu�]�Q�SM]6ò'ð1~#@&sYQ v u
XKCMs�~ v Q�C&A�X!HCMJ v ]
E�s�@&JtS&E�@&A�DB]#@&JKD v EVX v T�JKCMN�sYEVLrXVp

Õ ~ v ~
JtErQ�LrT�JtC)xMERLGERA v X4C|H!CM~�J���q�@&T�T
JtC�@&Z�]�@&JtEy@&A v QYZVQ�T�@ v ERD v C�JtERXt~�s v N�u�Q�A6ò
ZRs�~�D
Q�A�Sr@&D�D
Q v QYCMA#@&sPs�CMA
S v EVJKLìLrEVLrCMJKuGH~�A�Z v Q�CMA
X�h[´E�E�Ö�@|LGQYA�E�CMA�s2u<CMA�E�j+@&A�D§N�u
~
XtQ�A
S�LrCMJKElJtE?�#A�ERDGZV@&A�D�QYD#@ v Els�Q�X v X v J�@ v EVS&Q�EVXRp � A v ERA�XtQ2�#Z�@ v Q�C&ArT
JtC6ZVEVD
~�JtERXäZV@&A v @|ï&E
@|D
x|@&A v @&SME8C&H v ]�E�H�@&Z v�v ]#@ v XtC&LGE�C&H v ]�EGq v ERQ�A�ERJ�A�C�D
EVX�@&sY[l@�u6X�JtEVXKQ�D�E8QYA v ]�Er@&Z�ò
v QYx&EwXtE v HCMJ�SMC�C6D�XKCMs�~ v Q�C&A�XV� [^]�Q�sYE�C v ]�ERJ-@&JKEw@&s2[!@�u6X-Q�A�@&Z v QYxME|p Ñ XtERX-C&H�HJtERð1~�EVA�Z?u
N�@&XtERD�LrEVLrCMJau�QYA�@&A QYA v EVA�XKQY�#ZV@ v QYCMA X v J�@ v EVS|uM��[^]�QYZ�]�@|ñÄC&JtD�@&D�D
Q v QYCMA#@&sÑQYA
HCMJtLG@�ò
v Q�CMA}HCMJrT�JtCMN�@&N�Q�sYQ�X v Q�ZI��qÔD
EVXtQYSMA�XR�+Ly@�u}@&sYXtC�T
JtC)x6Q�D�E�~�XtE?H~�s�ERA�]#@&A�ZREVLrEVA v X<HC&J
XKCMsYx6QYA�S v ]�ERXtE v u�TUEVX�C&H�T�JtC&N�s�ERLGXRp

Õ QYA#@&s�s2uM�#[´E�A�C v E v ]#@ v�v ]�EwT�@&J�@&LrE v EVJKX-C&HäCM~�J-T
JtCMN#@|N�Q�sYQ�X v Q�Zæ��q�@&T�T�JKC�@&Z�]�@&JKE
XKE v @&JtN
Q v @|JtQ�s2u�CMJ8N1uÃZRCMLrLGCMAÃXKEVA�XKE�QYA v ]�Q�X�T#@|TPERJVpÔq6u6X v ERLy@ v Q�ZV@&s�s2u��#A
E?ò v ~�A�QYA�S
v ]�EVXKE-T#@&Jt@&LrE v ERJtXä~�XtQYA�S�X v @ v Q�X v QYZ�@&s v EVX v XlZV@&AyH~�J v ]�ERJ´QYLGT�JKC)xME v ]�E�TPERJKHCMJKLy@|A�ZVE�C&H
C&~�J�@&T�T�JKC�@&Z�]�� @&X^XK]�C)[^A�Q�AIC&~�J^ZV~�JKJtEVA v JtERXtE�@|JtZ�]Òh!h-~��8Ðl]
Q�~B@&A�DW:æsYC)xMEVJR� �B<=<&� j?p
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Í*ú«�Vû�Î�����ü[�ý¦ß§ t#nLm,zÔu«xGnLj�s4© Ê iônLjlr?¬�° ¦�àßá[ãµä å ¾µæL½ À,²L» ¾ Àöç ¾ ¸Òè æ ´!¹]À ¿ ¦���Ã�ÄGÅ8ø8Å�Ç ÄGÅLÉ Ê
ÈLÉ�Ë �

Í*ú«�Vû�Î����#ü[��Ã�ÄGÅ8Å8ù�Ç4¦X§ t�nLm,zÞuµxGnLj�s�©���z,��Ü�n8~ xG��rln8p]q n8��Ü Ú?q|xGql° ¦
	 ¾<½�� ¹]À ¿ ¼ ²�è7· ½ ¦�Ø j4n8Ü Ê
z�nLr|x*uµs4©{k�k�pVk8}ôÛßz�qlo]��xGqlq ¦ Ú;�?o�Ó8x�j�qlo]r=ñwk8}7Ý�k�p]k8j�n8Ü{k nLryÛ�k�z�p]Ü{x�j ¦ Û�k�z�p&Ü{x�j ¦ Ý�k8j�n8Ü{k ¦ Úªu ð �
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������Î! �������Î�� Ã�ÄGÅ8Å Æ�Ç4¦Ò§ i�jlk8m,nLm,o&p]o]q|rlo]s t�nLm,z u«xGnLj�s4©Ð}>k8j#"Vx�jlk Ê
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7Î�Î��('`�>�� �( ë �!'a��) ì&ë ���� Ôü[��Í*úµ�ïû�Î��ô¦�§ u«r|jlk����*��k8j�~Zz,p]nLrlo�k���q�n8��Ü�Ýßz{r|rlo]���;i�p&n8�{xGq
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È8ËµÄBÊ2È��<Æ �
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VXW#W ���ZY\[^] V
_^`badc�e8fhg/i�iTjk`�l:enm�oqpNjrl�jsfdtkuve8wTjxadc�jrc�jsy�udezfvade8tri:ud{!tkjkl:y�udj|a}c~gPa�c~g/fhw�jsjk`�y�fvjkl

ad{�i�ud{��!e8l:j\g/`�e8`�ena}e8g/�~y�i�iTjkuJwT{�y�`�l�{/`�a}c�jZ{/i:a}ez�rg/�Tfd{/�8y:ade8{�`|�/gP�8y�jZez`ra}c:j#w�u}g/`:t?c��
gP`�l��^tsy:a0g/�8��{/udezadc����L�Jc:j%��{��z�8{�p�e8`��#`:{/a?gPade8{�`|g/`:lxl�j��~`�ena}e8{/`�f�p�e8�8�~wTj=y�fdjslx��{�u�a}c�gPa
i:y�udiT{�fdjP���qe8uvfvaDudjstBg/�z�:a}c�gPaD��e8f�adc�j%`(y���w�jsuD{P��a?gPud��j�aN`:{�l�jsf0gP`�lx��ezf�adc�j=`!y:��w�jsu
{P�%f�a}jse8`�jsu�`�{!l�jkfs���������/� e8f�g¡fvy�w���udg/i�c¢a}c~g-a�tk{/`�fdezfva}f�{P��g¡fve8`��/�8jrf�a}jse8`�jsu�`�{!l�j
£ a}c�j�¤?¥�¦~�&¥���{/��adc�j�fva}g/u?§=g/`�l¨grfvjsa#{P��a?g/uv��jsa�`�{�l:jkf�p�ena}c©jsl���jsf#tk{�`�`:jktsade8`��xa}c�js�
ad{ªadc�jxtsjk`Ga}jsuk���Jc:j©«0¥�¬n-®!��{/�*g�f�a?g/u\e8f jk¯(y~gP��ad{�adc�j|fdy��°{/�0ezadf jsl���jxtk{�f�a}fhg/`�l
ena}fJf�a}jkez`�jkuJ`:{�l�j\ts{�fvak���Jc�j���¬n±-¥*{/�4g�fva}g/uJe8fJjs¯(y~g/��a}{�adc�j\`(y���wTjkuJ{/�La?g/uv��jsa*`�{�l:jkf
ts{�`Ga?g/ez`�jklxe8`Ka}c~g-a0f�a?g/us���qe8`�g/�8�n²�o/adc�j\���^¥�¬³¦�¥��=¦~´�µ|¶�¥���g/`:l����^¥�¬³¦�¥����^·:�/¦~¦~¬³¦!��¸�}¥?¥�{/�
g�fv{��8y:ade8{�`¨gPudj�l�j��~`�jkl¹udjsfdiTjkt�a}ez�/jk�n²¹g/fZa}c�j�`(y���w�jsu {P�Nf�a}jse8`�jsu `:{�l�jsf\w�jse8`���y�fvjkl
gP`�l�adc�j\fdi~gP`�`�e8`:�|adudjkj\ts{�`�`�jstsa}ez`���a}c�jsfdj `�{!l�jkf�e8`�adc~gPa=i~g/u�a}e8tsy��ºgPu0fd{/�8y:ade8{�`��

»ª¼!½
¾-¿ÁÀsÂ�¿ÁÃ�ÄL¾�ÅÆÃ�¼!Ç4½
¾�¼¡ÈÉÅ�¾�Ê�¿¸ËL¿ÁÊ¨½LÊ ÀsÂ�¼!¿¸ËL¼(¾|Â�¾�¼!¼�Ì}ÀsÂ�Í�¾rÄ4¾�Å�ÎqÏ�¼!Ê�À/Ð
��{/uJfva?gPu=fve8Ñsj ÒxÓ F!Ô?U:ÔBÕnÕzÕnÔ �Öo�uvjkiTjBgPaJadc�j#��{��8�z{�p�e8`���f�a}jsi�fk×
Ø a}jsi � � £ÁÙ js`�jkudgPa}ez`��Kg/`�e8`�ena}eºgP��tsy�uduvjk`Ga=fd{��zy:a}ez{�`�§

Ø a}jsi � � �|Ú g/wTjk��g/�z�q`�{!l�jsf ez`¹Û Ü¹Ý Þvy:`�fdjs�8jkt�a}jsl�ß©gP`�l¨fdjsa à�Ó � �háâc�e8�zj
à�ãä�|e8`\åqædç è�é Ô ��ê Ô l:jsa}jsud�|e8`�jªa}c�jÖ�|e8`�ez��y����ÉpNjkez��cGaxf�a?g/ur{/� fde8Ñsj¨Ò
a}c~gPa�tk{�`Ga}g/e8`�fh{�`��n²�y:`�fdjs�8jkt�a}jslë`:{�l�jsf £ a}c�j��8g/fvahezadjkudgPa}ez{�`b�xgB²¹��`�l¢g
fd�xg/�8�zjku�fva}g/u?§ìo�g/`:lxa}c:jk`��8g/w�js�Tg/�8��adc�j�`�{!l�jsf0e8`|a}c�j%fva}g/u�Þ�fdjk�zjkt�a}jkl:ß�í:fvjsa
à�Óîà�ï � �=ð�g/t?c¡fvjk�zjktsadjkl¡adjkud�|e8`�g/�Æ`�{!l�j�c~gPf%wTjkjs`Ötky�uvudjk`Gad�z²ªg/fdfve8��`:jkl
a}{�a}c�j\tsjk`Ga}jsu%{/�4ezadfJfva}g/uk�
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Ø a}jsi � � F%ñ jBg/fvfdez��`�jkg/t?c�fdjs�8jstsa}jsl�a}jsud�|e8`~gP�G`�{�l:jNez`�Û ad{�ena}f
tk�z{�fdjsfva�fvjk�zjktsadjkl
fva}jse8`�jsu�`�{�l:j ez`�Ý°ez�4`�jktsjkfdfdg/uv²/�

Ø a}jsi � � U �%fdfdez��`KjBg/t?cKy�`:fdjk�zjkt�a}jklKa}jsud�|e8`~gP�:`�{!l�jJe8`|Û ad{#eza}f�ts�8{�fvjkf�a�fva}jse8`�jsu
`�{�l:j ez`�ÝògP`�l�a}c�js`ª�8g/w�js��ezaxÞ�fdjk�zjkt�a}jkl:ß��

Ø a}jsi � � ��ó {�`�`�jstsaqg/�8��fvjk�zjktsadjkl�f�a}jse8`�jsuL`:{�l�jsf4ez`�Ýôp�ena}chg=�|e8`�ez�rgP�Pfvi~g/`�`�ez`��
a}udjsj\{/�4adc�jkfvjh`:{�l�jsf�{�`��z²/�

Ø a}jsi F � £ _É�
a}c�j�fva}jse8`�jsu*`(y���wTjkuJ{/�
adc�jZtky:ududjs`Ga�fd{��zy:a}ez{�`�e8fN��udjkgPa}jsu0a}c�g/`�{�u0js¯!y�g/�
a}{ F o:a}u�²�a}{Kez�xi�uv{���jZa}c:j fv{��8y�a}e8{/`�g/fJ��{��8�z{�p�fs×�§

Ø a}jsi F � �Öõ `:fdjk�zjkt�a�g/`G²ëfdjs�8jkt�a}jslöfva}jse8`�jsur`�{!l�jªe8`÷Ý a}c~g-arezfrg¹�8jBg-�#`�{!l�j
e8`badc�j�tky�uvudjs`(aKf�a}jse8`�jsu�fdi~g/`:`�e8`��¡adudjsj�ø�g/`:l¢c~g/f�`�{¡adjkud�|e8`�g/��`�{�l:jkf
g/fdfve8��`�jsl�ad{KezaB�

Ø a}jsi F � F�õ `�fvjk�8jstsa\gP`(²ªfdjs�8jstsa}jsl¨fva}jse8`�jsuZ`�{!l�j�ez`ÖÝùa}c�gPaZezfZg��8jkgP��`�{!l�j�ez`
a}c�j#tsy�uduvjk`Ga=fva}jse8`�jsuJfdi~gP`�`�e8`:��a}udjsjZøúg/`:l�c�g/fJ{�`��n²r{�`:jZa}jkuv�xez`~g/�T`�{!l�j
g/fdfve8��`�jsl÷ad{bezak� ñ jBg/fvfde8�/`÷a}c:j�adjkud�|e8`�g/�J`�{!l�j�ad{bena}f|tk�8{/fdjkf�arfvjk�zjktsadjkl
fva}jse8`�jsu�`�{�l:j/�

Ø a}jsi F � U©õ `�fdjs�8jkt�a�g/`G²¹fdjs�8jstsa}jsl�fvadjkez`�jkuh`�{�l:jxez`�Ý adc~gPahe8f tk{�`:`�jkt�a}jkl�a}{
j�m:g/tsad�z²|a^p0{�{Pa}c�jsu*fdjs�8jkt�a}jsl�f�a}jse8`�jsu*`�{!l�jkf*ez`ra}c:jZtky�uvudjs`(a�f�a}jse8`�jsu*fdi~gP`��
`�e8`��|a}uvjkjhøûg/`:l¡c~g/f%`�{ra}jsud�|e8`~gP�L`:{�l�jsfZg/fvfdez��`�jkl¡ad{renaB� ó {�`�`�jstsaZadc�j
a^p0{|fdjs�8jkt�a}jsl©fvadjkez`�jku�`�{!l�jkf�l�ezudjstsa}�n²��

Ø a}jsi U �D�~{�u*jkg/t?c©y:`�fdjs�8jkt�a}jsl©fvadjkez`�jku�`�{!l�j\e8`�Ý¹oTuvjkiTjBgPaJadc�j#��{��8�z{�p�e8`���f�a}jsi�fk×
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Ø a}jsi U � � Ù js`�jkudgPa}jKg�`�j�pýa}js�xiT{�udg/uv²©fd{��zy:a}ez{�`ÖwG²¹g/l�l�ez`���a}c�jKy�`�fvjk�zjktsadjkl
fva}jse8`�jsux`:{�l�j�a}{¹a}c�j�tky�uvudjs`(a�fd{��zy:a}ez{�`ëg/fx��{��z�8{�p�fk× ó {�`�`:jktsara}c�j�`�jsp
fva}jse8`�jsu#`�{!l�j�a}{�ena}f�ts�8{�fvjkf�a\fdjk�zjkt�a}jkl¹fvadjkez`�jku#`�{!l�jP� ñ jBg/fvfdez��`¡a}jsud�|e8`~g/�
`�{�l:jkfJa}{�a}c:j `:jsp��z²G�^g/l�l�jsl©fvadjkez`�jku�`�{!l�j#ez�4eza*e8fJtk�z{�fdjsuk�

Ø a}jsi U � Fhñ jki:�ºg/tsj�adc�j=tky�uvudjk`Ga0fd{��zy:a}ez{�`�p�eza}c|a}c�j�a}js�xiT{�udg/uv²�fv{��8y�a}e8{/`|en��adc�j
�ºgPava}jkuJezfJw�j�adadjkuk�

Ø a}jsi � �ë_É��adc�j�fva}jse8`�jsuK`!y:��w�jsuxezf���udjkgPa}jsu�a}c~g/`ë{�uKjk¯(y~gP��ad{ U oNuvjktk{/`�`�jkt�aradc�j
fdjk�zjkt�a}jklªfvadjke8`:jku�`�{!l�jkf�e8`�Ýþp�ezadc�gK�|e8`:e8�xg/��f�a}jse8`�jsu=fvi~g/`�`:e8`���a}uvjkjP�

Ø a}jsi ü ��_É�4g/`G²rez�xi�uv{���jk�|jk`GaJezf0�xg/l�j=a}{�a}c:jZtky�uvudjs`(a�fv{��8y�a}e8{/`re8` Ø a}jsi F o U o�{�u � o
��{Kw~g/t?ÿ�a}{ Ø adjki F �

_É�:a}c:jDtsy�uduvjk`Ga4fd{��zy:a}ez{�`#e8fÆwTjsava}jkuÆadc~g/`\a}c�j�wTjkfva4fd{/�8y:ade8{�`Z��{�y:`�l�o-udjkts{�udl\a}c:jDtsy�uduvjk`Ga
fd{��zy:a}ez{�`�g/fJa}c�j\`�j�púwTjkfva=fv{��8y:ade8{�`���{/y�`�l��



��� ;�o�x�}>xG�{�#H[z ¦ u«r|x�Ó8xJIg�ïÝß©�o&zwn8�,ÜK�{jlxGÜ Ø p�k�Ó8x�j

V W#W ���ZY\[É]��

�%jsudj p0j�fvÿ/j�a}t?c¹grc�ez��c��^�zjs�/jk�
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á�j��8j�a�����	 ����Ng/`:l���� �!� ��"��l�js`�{/a}j�adc�j�tky:ududjs`Ga\fd{��zy:a}ez{�`Ög/`�l¡adc�j�wTjkfva\fv{��8y�a}e8{/`
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dotted lines are edges to be dropped.

solid lines are edges to be added.

bold circles are nodes to be dropped.

(a) (b) (c)
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