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Æ«Ô¸º�¹�º�Í Ã ÅdÌy½)À¸»`Ô�Ì�¿ ËBº+Åxâ�º�º�ÀR»�º�Í�º�¾�Å`ÌyÚ)º	»`¿ Ã ÅdÌ Ã Í Ã Å`Å`º�À�ÅdÌy½)À Ã À¸·�º+Ï)º�É	½^Ú)º�É0º�À�Å`»
Ô Ã »,ËCº�º�À »`¿Cº�¾©í
Ä¸Í Ã Ådº�·�½^Ú�º�¹�Ï)º Ã ¹`»�áv¶j»!º Ã ¹`ÍØÏ Ã »
Ý^æ>ÅdÔ�¾�º�À�ÅdÄ�¹�Ï)Ð;¬*º�ÍyÉ0Ô¸½�ÍyÅdÖ3èrÝ^é�æ)Ü�ê*½�Ë¸»`º�¹�Ú)º�· Ã À Ã ·�Ú Ã À�Å Ã Î)º
½�¼
»`¿ Ã ÅdÌ Ã Í�ÍyÏ Ã Å�Ådº�À�·¸º�·�Í�½�¾�Ä¸» ¼�½)¹'¹`º�¾�½)Î�À¸Ì�Ö�Ì�À¸Î Í�º+Å`Å`º�¹`»'ÌyÀ Å`Ô¸ºÓ¿Bº�¹`Ì�¿�Ô¸º�¹ Ã ÍYÚ�Ì�»`Ä Ã Í�­ º�Íy·�â�ÌØÅdÔ¸½�Ä�Å Ã
»`Ô¸ÌØ¼nÅ«½�¼�Î Ã Ö�º�á�Æ«Ô¸Ì�»Y½�Ë¸»`º�¹�Ú Ã ÅdÌy½)À(»`Ä�Î)Î)º�»rÅdº�·ÓÅ`Ô¸º�É	º�¾|Ô Ã À�Ì�»`É ½�¼V»`¿ Ã ÅdÌ Ã Í Ã Å�Ådº�À�Å`Ì�½)À3Å`Ô Ã Å«¾ Ã À(½)¿eí
º�¹ Ã Ådº�ÌyÀ¸·¸º�¿Bº�À¸·¸º�À�Å`ÍyÏ�½>¼�º+Ï)º É	½^Ú)º�É	º�À�Å`»�á4¬*½;â�º�Ú�º�¹�ÐVÌØÅ�Ìy»j½)À¸ÍØÏT¹�º�¾�º�À�ÅdÍØÏ�Ä¸À�ÅdÌyÍ#Å`¹`Ä¸ÍØÏT½)Ë&®�º�¾�Å`ÌyÚ�º
¹`º�»`º Ã ¹`¾|Ô.½�¼ Ã Å�Ådº�À�Å`Ì�½)À�â Ã »Yº�É�Ë Ã ¹ Ç º�·�è ß ¹`Ì Ç »�º�À Ã À¸·`¬$½�¯BÉ Ã À�ÐBÝ"æ�Û)ç�° ä ½�»`À¸º�¹�Ð�Ý^æ�é)Þ%°eÑ Ã »`Ô�Ì�À¸» Ç Ì
Ã À¸· Ñ Ã�ÇLÃ ¹ Ã ¾|Ô�Ð�Ý"æ)é)Þ%°9Ò*º�É0ÌyÀ¸Î�Åd½�À�Ð Ý^æ�é)Þ�ê�á ä ½)»�À¸º�¹ Ã À¸· Ô¸Ìy»!¾�½)ÍyÍ�º Ã Î)Ä¸º�»'è ä ½)»`À¸º�¹�Ð�Ý^æ)Û>ì¸Ð Ý"æ�Û�é%°
ä ½)»�À¸º�¹�Ð�Ù�À�Ï�·¸º�¹�Ð Ã À¸· È!Ã Ú�Ì�·�»`½)À�Ð�Ý^æ�é)Þ�êj·¸º+ÚeÌy»`º�· Ã Ú�Ì�»�Ä Ã Í�¾�Ä�º�Ì�À�ÎT¿ Ã ¹ Ã ·¸ÌyÎ)É Å`½TÌ�À�Ú�º�»�Å`Ì�Î Ã Ådº Ã
»`¿ Ã ÅdÌ Ã Í Ã »`¿Cº�¾+Å�½�¼ Ã Å`Å`º�À�ÅdÌy½)À�á�¶ Ú�Ì�»`Ä Ã Í ¾�Ä¸º*â Ã »�¿¸¹�º�»�º�À�Ådº�· Ã Åw½)À¸º*»`Ì�·�º*½>¼9ÅdÔ�º$¿Cº�¹�Ì�¿¸Ô¸º�¹ Ã Í¸Ú�Ìy»`Ä Ã Í
­ º�Íy·�Ð�¼�½)ÍyÍ�½^â�º�· Ë�Ï Ã Å Ã ¹`Î)º+Å2¿¸¹`º�»`º�À�Å`º�· Ã Å2Å`Ô¸º0» Ã É	º ½)¹!ÅdÔ¸º'½)¿¸¿C½)»�ÌyÅdº'»�Ì�·¸º>áVÙe¿ Ã Å`Ì Ã Í Ã Å`Ådº�À�ÅdÌ�½�À
â Ã »*»rÅdÄ¸·�Ì�º�·ÓË�Ï Ã »�»`º�»�»`ÌyÀ¸Î	Å`Ô¸º2¹`º�Í Ã Å`Ì�½)À¸»�Ô¸Ì�¿�ËBº+Åxâ�º�º�À�¾�Ä¸º Ã À¸·(Å Ã ¹�Î)º�Å�Íy½e¾ Ã ÅdÌy½)À¸»�á î Ì ï�Ã ÅdÌy½)À3â Ã »
É Ã Ì�À�Å Ã ÌyÀ¸º�· Ã Å�Å`Ô¸º�¾�º�À�Åd¹ Ã Í�»`¿C½�Å"Ð Ã Å`Å`º�É	¿�ÅdÌyÀ¸Î�Å`½(·¸Ì�»�»`½�¾�Ì Ã Ådº Ã Å`Ådº�À�ÅdÌ�½�ÀT¼�¹`½)É º�Ï�º É0½^Ú�º�É	º�À�Åd»�á
± »�Ì�À¸Î	ÅdÔ¸Ìy»$¿ Ã ¹ Ã ·¸ÌyÎ)ÉÓÐ ä ½)»�À¸º�¹�èrÝ^æ)é�Þ�ê�·�Ì�»`¾�½^Ú)º�¹�º�· Ã ¾�½)É	¿B½�À¸º�À�Å�½>¼ Ã Å�Ådº�À�Å`Ì�½)À�Ì�À¸·¸º�¿Bº�À¸·¸º�À�Å�½�¼
º�Ï�º(É0½^Ú)º�É0º�À�Åd»�á ¶ »`¿Cº�º�· ½�¼�·¸º�Å`º�¾+ÅdÌ�½�À�Ð É	º Ã »�Ä¸¹`º�·RË�Ï ¹`º Ã ¾�Å`Ì�½)À­ÅdÌ�É	ºTèKÒ Æ*ê©Ð#â Ã »
¼ Ã ¾�Ì�Í�ÌØÅ Ã Å`º�·
Ã Å2ÅdÔ¸º0¿¸¹`º©íx¾�Ä¸º�·Eè-²¬Ú Ã Í�Ì�·w³pêj»�Ì�·¸º	½�¼YÅ`Ô¸º	Ú�Ìy»`Ä Ã Í?­ º�Í�·�Ð Ã »,¾�½)É0¿ Ã ¹`º�·­Åd½.ÅdÔ�º0½)¿�¿B½)»�ÌyÅ`º�è�²�ÌyÀ�Ú Ã ÍyÌ�·�³�ê
»`Ìy·¸º�ÐCº�Ú�º�À�ÅdÔ�½)Ä¸Î)Ô�º+Ï)º�» Ã ¹`º6­ ï�Ã Ådº�· Ã ÅjÅ`Ô¸º
¾�º�À�Åd¹ Ã Í »�¿B½>Å"áCÆ«Ô¸º Ã ÍyÍ�½�¾ Ã Å`Ì�½)À.½�¼ Ã Å`Å`º�À�ÅdÌy½)ÀTÌyÀ�ÅdÔ�º
Ã Ë¸»�º�À¸¾�º
½�¼#»`Ä¸¾|ÔTº�Ï)º�É	½;Ú�º�É	º�À�Åd»�â Ã »$¹�º�¼�º�¹`¹`º�· Ã »µ´�¶�·#¸.¹Tº�¶T¹�»�¸.¼Sº-»[¼S½CÐ Ã À¸·Ó·¸Ì�»rÅdÌyÀ¸Î)Ä¸Ìy»`Ô¸º�·.¼�¹�½)É
¶�·#¸.¹Tº;¶T¹�»h¸.¼Sº-»h¼�½!ÅdÔ Ã Å ÌyÀ�Ú�½)ÍyÚ�º�»#½e¾�Ä¸Í�½)É	½�Å`½)¹v¹`º�»`¿C½)À¸»`º�»�»`Ä�¾|Ô Ã »#» Ã ¾�¾ Ã ·¸Ìy¾�º�Ï�ºYÉ	½;Ú�º�É	º�À�Åd»�á>×xÀ,½)¹rí
·¸º�¹«Å`½	º ï ¿¸Í Ã ÌyÀ Ã ·�Ï�À Ã É0Ìy¾ Ã »`¿Cº�¾+Å$½>¼ Ã Å�Ådº�À�Å`Ì�½)À9Ð ä ½)»�À¸º�¹*º�Å�á Ã ÍOá�èrÝ^æ)é>ì�ê�¿¸¹`½�¿B½)»�º�· Ã ÅdÔ¸¹�º�º+íh»�Å`º�¿
¿¸¹`½�¾�º�»`»�Ì�À¸Î É0½�·¸º�ÍY½�¼�É	½^Ú)º�É0º�À�ÅTè�»`Ô¸ÌØ¼nÅ©ê
½�¼ Ã Å`Å`º�À�ÅdÌy½)À�Á Ã Å�Ådº�À�Å`Ì�½)À Ã ÍYº�À�Î Ã Î)º�É0º�À�Å�Ð�·¸Ì�»�º�À¸Î Ã Î)º+í
É0º�À�Å"Ð Ã À¸·�¹`º©íxº�À�Î Ã Î)º�É0º�À�Å�á�¶j¾�¾�½)¹`·�Ì�À¸Î Åd½ ÅdÔ¸º�Ì�¹'¾�Í Ã Ì�ÉÓÐ Ã Å`Ådº�À�ÅdÌ�½�À�Ìy»�­¸¹`»�Å Ã Å�Åd¹ Ã ¾�Ådº�·�Å`½­½)À�º
»`¿ Ã ÅdÌ Ã ÍVÍy½e¾ Ã ÅdÌy½)À(â�Ô¸º�¹�º
Ú�Ì�»�Ä Ã Í�»�Å`Ì�É�Ä¸ÍyÄ¸»*Ì�»*¿¸¹`º�»`º�À�Å`º�·�è�º�À¸Î Ã Î)º�É0º�À�Å©ê+áBÙeº�¾�½)À�·�Ð9ÌØÅj½)Ä�Î)Ô�Å$Å`½�ËCº
¹`º�Í�º Ã »`º�·­Åd½ÓÉ0½^Ú)º	Åd½^â Ã ¹`· ½>ÅdÔ¸º�¹,Íy½e¾ Ã ÅdÌy½)À¸»�â�Ô¸º�À�ÅdÔ¸º0»�Å`Ì�É�Ä¸ÍyÄ¸»2·¸Ì�» Ã ¿¸¿Cº Ã ¹�»3è Ã Å`Å`º�À�ÅdÌy½)À Ã Í�·�Ì�»rí
º�À¸Î Ã Î)º�É	º�À�Å|ê+á î ÌyÀ Ã ÍyÍyÏ)Ð Ã Å`Ådº�À�ÅdÌ�½�ÀRÌ�»e¹�¸"º�À¸Î Ã Î)º�· Å`½ Ã À¸½^Ú)º�ÍYÚeÌy»`Ä Ã Í�»�Å`Ì�É�Ä�Í�Ä¸» Ã ¿¸¿Bº Ã ¹`ÌyÀ¸Î Ã Å Ã
·¸Ì¾¯Bº�¹�º�À�Å«Íy½e¾ Ã ÅdÌy½)À�á�Æ«Ô¸º�ÍyÌ�É	ÌyÅ`º�·	»`¿ Ã Å`Ì Ã ÍC¹ Ã À¸Î)ºj½>¼v¼�½e¾ Ã Í Ã Å`Ådº�À�ÅdÌ�½�À�Ðe½>¼nÅdº�À(·�º�»`¾�¹`ÌyËBº�· Ã » Ã ²ã»`¿C½�Å�í
Í�ÌyÎ)Ô�Å.³9É	º�Å Ã ¿¸Ô¸½�¹�ÐBâ Ã »!¼�½)Ä¸À�· Å`½(É0½^Ú)º�¿�Ä¸ÌØÅdº ¹ Ã ¿¸Ì�·¸ÍØÏ)áB¶YÅ2Í�º Ã »�ÅrÀ�ÞLídÝ^Þ)Þ3É	»jâ Ã »,À�º�¾�º�»`» Ã ¹�Ï�¼�½)¹
Ã Å`Å`º�À�ÅdÌy½)À(Åd½ »�Ô¸Ìy¼nÅ«¼�¹�½)É Ã ¾�º�À�Åd¹ Ã Í�­ ï�Ã ÅdÌy½)À(»`¿C½�Å«Åd½ Ã Å Ã ¹`Î)º+Å Ã Å Ã ·¸Ì�»rÅ Ã À�¾�º2½�¼#é ·¸º�Î)¹�º�º�»$½�¼�Ú�ÌØí
»`Ä Ã Í Ã À¸Î)Íyº2èOÙ Ã Î)Ì Ã À¸·�Á�Ä¸Íyº�»�Ö�Ð Ý^æ)éGÀ)ê+ÐLâ�Ô¸Ì�Íyº!Ý^é)ÞLí�ç�Þ)ÞjÉ	»�â Ã »�¼�½�Ä¸À¸· Åd½2ËCº«À¸º�¾�º�»`» Ã ¹�Ï'¼�½)¹�À�½)¹`É Ã Í
» Ã ¾�¾ Ã ·�Ì�¾2º�Ï�º,É	½^Ú)º�É	º�À�Å`»�Å`½0ËCº Ã ¾�Å`ÌyÚ Ã Å`º�·­è î Ìy»`¾|Ô¸º�¹ Ã À¸·�Ò Ã É0»�ËBº�¹`ËCº�¹�Ð9Ý^æ)é�ì�ê©á
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×xÀ�Å`Ô¸º,ÍyÌyÅ`º�¹ Ã ÅdÄ¸¹�º�½>¼�» Ã ¾�¾ Ã ·¸º�»�ÐCÅ`Ô¸º�¹�º,â�º�¹`º,½e¾�¾ Ã »�Ì�½)À Ã Í�­ À¸·¸ÌyÀ¸Î)»*½�¼ Å`Ô¸º�»`Ô¸½)¹rÅdº�À¸Ì�À¸Î0½�¼�» Ã ¾�¾ Ã ·¸Ìy¾
Í Ã Å`º�À¸¾+Ï)áBÙ Ã ¾�¾ Ã ·�Ì�¾�¹`º�»�¿B½�À¸»`º�» Ã ¹�º�¼ Ã ¾�Ì�ÍyÌyÅ Ã Ådº�·3â�Ô�º�À Ã Ådº�É0¿C½)¹ Ã ÍvÎ Ã ¿Ó½)¹$ÌyÀ�Ådº�¹rÚ Ã ÍvÌ�»�Ì�À�Å`¹`½�·¸Ä¸¾�º�·
ËBº+Åxâ�º�º�Àc­ ï�Ã ÅdÌy½)ÀE½�¯B»`º+Å è�·�Ì�» Ã ¿¸¿Bº Ã ¹ Ã À¸¾�º"ê Ã À¸·EÅ Ã ¹`Î)º+Å(½)À¸»�º�Å è Ã ¿¸¿Cº Ã ¹ Ã À¸¾�º^ê�èOÙ Ã »`Íy½;â2Ð*Ý^æ)Ü)Û)ê+á
± »�Ì�À¸Î�Å`Ô¸Ì�»Y¿ Ã ¹ Ã ·�Ì�Î)ÉÓÐ î Ì�»�Ô¸º�¹ Ã À¸·(Ô¸Ì�»�¾�½)ÍyÍ�Ì�Î�Ä¸º�»w¼�½)Ä¸À¸·(º ï Å`¹`º�É0º�ÍyÏ3¹ Ã ¿¸Ìy·3º�Ï�º�É	½^Ú)º�É0º�À�Å`»Yâ�ÌyÅ`Ô
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È Ì�É í�Ñ�¹�Ì�Î)Ô�Årí È Ì�É ½^Ú)º�¹`Í Ã ¿	¾�½)À¸·¸ÌØÅdÌy½)À�ÐL¿¸¹`½)Ë Ã Ë¸ÍyÏ,·¸Ä¸ºYÅ`½�ÅdÔ¸º�Í�º Ã ¹`À¸ÌyÀ¸Î�º�¯Bº�¾+Å�»`ÌyÉ0ÌyÍ Ã ¹vÅd½�Å`Ô¸º«¾�½�Í�½)¹
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ÅdÌØÚ)º�ÍØÏ)ÐVâ�Ô¸Ì�Íyº3É Ã Ì�À�Å Ã ÌyÀ¸Ì�À�Î�½)¹
º ï ÅdÌyÀ¸Î)Ä¸Ìy»`Ô¸ÌyÀ¸ÎTÅdÔ�º(¾�º�À�Å`¹ Ã Í�­ ï¸Ã ÅdÌ�½�ÀR»�ÅdÌyÉ�Ä¸ÍyÌ�è�·¸½�Åd» ½�¹ Ã ¹`¹�½^â�»|ê+á
×xÀ�¾�½)É	¿ Ã ¹`ÌyÀ¸Î�É Ã À�Ä Ã Í Ã À¸·�» Ã ¾�¾ Ã ·¸Ìy¾!¹`º�»�¿B½�À¸»`º�»�Ð ÅdÔ¸º+Ï(¼�½)Ä¸À¸·(Åxâ�½0¾�½)É	¿B½)À�º�À�Åd»�½�¼V¼ Ã ¾�ÌyÍ�ÌØÅ Ã Å`Ì�½)À�°
½)À¸º�â�Ô�Ì�¾|Ô â Ã » Ã Å�Åd¹`ÌyË¸Ä�Å`º�·�Å`½TÅdÔ¸º�¹`º�»�¿B½�À¸»`º(¿¸¹�º�¿ Ã ¹ Ã Å`Ì�½)ÀEè�â Ã ¹`À¸ÌyÀ¸Î�ê2¿¸¹`½�¾�º�»`» Ã À¸· Å`Ô¸º�½>ÅdÔ¸º�¹
â�Ô¸Ì�¾|Ô­â Ã » Ã Å`Å`¹`ÌyË¸Ä�Ådº�· Å`½�Å`Ô¸º�½�¾�Ä¸Íy½)É	½�Åd½)¹j¿¸¹`½�¾�º�»`»�ÌyÀ¸·¸Ä¸¾�º�·�Ë�Ï�­ ï�Ã Å`Ì�½)À­½�¯9»�º�Å3èhÅ�Ä�À¸½)Ö Ã À¸·
Õ�Ä�¹�ÅdÖ>Ð�Ý^æ)æ)ë Ã ÐãË¡ê©á�ô�Ä¸¹�¹`º�»`Ä¸ÍØÅd»*½�¼ Å`Ô¸º�¼ Ã ¾�Ì�ÍyÌyÅ Ã ÅdÌy½)À0â�ÌØÅdÔ.Åd¹ Ã À¸»`Ìyº�À�Å�­ ï�Ã ÅdÌy½)À�¾|Ô Ã À¸Î)º�Ì�À(ÅdÔ�º,Î Ã ¿
Å Ã » Ç è�º ï ¿Bº�¹`ÌyÉ0º�À�Å'Ý^ê$»`º�º�É	»!¾�½)À¸»�Ì�»rÅdº�À�Å2â�ÌyÅ`Ô�ÅdÔ¸Ìy»�É	½e·¸º�ÍOÐ Ã ÍyÅ`Ô¸½)Ä¸Î�ÔO²ãâ Ã ¹�À¸Ì�À¸Î.º�¯9º�¾�Åd»�³vË�ÏTÅdÔ�º
Åd¹ Ã À¸»`Ìyº�À�Å�»`Ì�Î�À Ã Í�»�ÌyÀ0½)Ä�¹w»rÅdÄ¸·eÏ	â Ã »w¼�½)Ä¸À¸·	Åd½
ËCº*¹`º�Í Ã Ådº�·	Å`½,»�¿ Ã Å`Ì Ã Í Ã Å�Ådº�À�Å`Ì�½)ÀTè�º ï ¿Cº�¹�Ì�É	º�À�ÅYç)ê+á
×xÀ�ÅdÔ¸º »�º�¾�½�À¸·­º ï ¿Bº�¹`Ì�É	º�À�Å2½�¼�Æ!Ì�À¸Î�»�Åd½�À Ã À¸·KÆ!Í�º�ÌyÀ èrÝ"æ)æ)ë�ê©Ð9» Ã ¾�¾ Ã ·¸Ì�¾�¼ Ã ¾�Ì�ÍyÌyÅ Ã ÅdÌ�½�À�ÌyÀ�ÅdÔ¸º Î Ã ¿
¾�½)À�·¸ÌyÅ`Ì�½)À	â Ã »�¼�½)Ä¸À¸·3¾�½)É	¿ Ã ¹`º�·0â�ÌØÅdÔ�Å`Ô¸º�½^Ú)º�¹`Í Ã ¿3¾�½)À�·¸ÌyÅ`Ì�½)À'â�Ô¸º�À3Å`Ô¸º�¾�º�À�Åd¹ Ã ÍS­ ï�Ã Å`Ì�½)À0É Ã ¹ Ç
â Ã »�Ë¸¹�Ì�Î)Ô�Ådº�À¸º�· »`Ô¸½)¹rÅdÍØÏ èKæ)Ü É0»dê'ËCº�¼�½�¹`ºÓÌyÅd» Å`º�¹`É	Ì�À Ã ÅdÌy½)À�á�Æ«Ô¸Ìy»0Ìy»0¾�½)À¸»�Ì�»�Å`º�À�Å�â�ÌØÅdÔ�½)Ä¸¹	¹`º+í
»`Ä¸ÍØÅd»«½�¼#º�Ï�º2É0½^Ú)º�É0º�À�Åd»,è ß ï ¿Bº�¹`ÌyÉ0º�À�Å2Ý^ê+á Ù�º�¾�½�À¸·�Ð ¼�Ä¸¹�Å`Ô¸º�¹�èKå�Ý^æ�É0»dê�¼ Ã ¾�ÌyÍ�ÌØÅ Ã Å`Ì�½)À â Ã »�»`Ô¸½^â�À
â�ÌyÅ`Ô�¾�º�À�Åd¹ Ã Í�Ë¸¹`ÌyÎ)Ô�Ådº�À¸Ì�À¸Î�Å`Ô Ã À�¿Bº�¹`Ìy¿¸Ô¸º�¹ Ã Í«Ë¸¹�Ì�Î)Ô�Ådº�À¸Ì�À�Î�Ì�ÀRÅdÔ¸º.Î Ã ¿�¾�½)À¸·¸ÌØÅdÌ�½�ÀRÌ�ÀRÅdÔ¸º.» Ã É0º
º ï ¿Cº�¹`ÌyÉ0º�À�Å"áCÆ«Ô¸Ì�»�Ìy»$¾�½)À¸»�Ì�»�Å`º�À�Å�â�ÌØÅdÔ�½)Ä�¹ Ã Å�Ådº�À�Å`Ì�½)À�Ô�Ï�¿C½�ÅdÔ�º�»`Ìy»�Ð Ã »`»�Ä¸É0ÌyÀ¸Î�Å`Ô Ã Å Ã Å`Ådº�À�ÅdÌ�½�ÀTÌ�»
»�Å`¹`½)À¸Î�º�¹ ÌyÀ�Å`Ô¸º�¼�½^Ú�º Ã Å`Ô Ã À�ÌyÀ�Å`Ô¸º�¿Cº�¹�Ì�¿¸Ô¸º�¹�Ï�è�Æ Ã É Ã À�·'Ù�Ådº�Í�É Ã ¾|Ô�Ð�Ý^æ)æ�ë�ê+á�ã Ã Ú Ã À.è�Ý^æ)æ)Ü�ê9¼�½)Ä�À¸·
ÅdÔ¸º,É0½�·¸Ä¸Í Ã ÅdÌy½)À(½�¼ ¾�½^Ú)º�¹�Å!½)¹�Ì�º�À�Å`Ì�À¸Î Å`½�Î)º�À¸º�¹ Ã Ådº�¼ Ã »�Å$» Ã ¾�¾ Ã ·�º�»�Ä¸»�Ì�À¸Î	ÅdÔ¸º�»`¿ Ã ÅdÌ Ã Í�¿¸¹`º©íx¾�Ä�º�Ì�À�Î
¿ Ã ¹ Ã ·¸Ì�Î�Éðè ä ½)»`À¸º�¹�ÐVÝ^æ)é)Þ)ê+á ¶jÀ�Ì�À¸¾�¹`º Ã »`º�·T¼�¹`º�¿�Ä�º�À¸¾+ÏT½�¼ º ï ¿¸¹�º�»`»!» Ã ¾�¾ Ã ·¸º�»$â Ã »$¼�½)Ä�À¸·�â�ÌØÅdÔ Ã À
Ã ¾�¾�½)É	¿ Ã À¸Ìyº�·�·¸º�¾�¹�º Ã »�º Ì�À�Å`Ô¸º�Ìy¹jÍ Ã Ådº�À¸¾�Ìyº�»jË�Ï�Ú Ã Í�Ì�·Ó¿Cº�¹`Ìy¿¸Ô¸º�¹ Ã ÍV¾�Ä¸º�»�á�Æ«Ô�Ì�»�Ìy»$¾�½)À¸»`Ìy»�Å`º�À�Å!â�ÌyÅ`Ô
½)Ä¸¹$¹`º�»�Ä¸ÍyÅ`»jÌyÀ�º ï ¿Cº�¹`ÌyÉ0º�À�Å2ç	Å`Ô Ã Å�»�Ô¸½^â�º�·�ÅdÔ¸º,Ì�À�Ú)½)ÍØÚ)º�É0º�À�Å�½�¼�ÅdÔ�º�»`¿ Ã ÅdÌ Ã ÍV½�¹`Ì�º�À�ÅdÌ�À�Î�É	º�¾|Ô Ã í
À¸Ì�»�É è�»`º�º Ã Í�»�½ ã�¹ Ã â«¼�½)¹`· Ã À¸·�Å�Ä¸Í�Íyº�¹�ÐBÝ^æ�æ�ç)ê+áeÒ�º�¾�º�À�ÅdÍyÏ�ÐFÆ!Ä¸»�Å`½^Ú Ã À¸·ÓÒ�½)Ë¸ÌyÀ¸»`½)À�èrÝ^æ)æ�Ü�ê�¼�½)Ä�À¸·
ÅdÔ Ã Å�ÅdÔ¸º�»`¿Cº�º�· Ã À�· ·¸Ì�¹�º�¾+ÅdÌ�½�À ½�¼�»`¿ Ã ÅdÌ Ã Í�½�¹`Ì�º�À�ÅdÌ�À�ÎTâ Ã »�É0½�·¸Ä¸Í Ã Ådº�·�Ë�Ï É	Ì�¾�¹`½)»�Ì�É�Ä�Í Ã Å`Ì�½)À�ÌyÀ
ÅdÔ¸º*É	½)À Ç º+Ï'»`Ä¸¿Cº�¹�Ì�½)¹�¾�½)Í�ÍyÌ�¾�Ä�Í�Ä¸»�èKÙ!ã«ê+Ð�·¸º�É0½�À¸»�Å`¹ Ã Å`Ì�À¸Î2ÅdÔ¸º*·¸Ìy¹`º�¾+ÅwÍ�Ì�À Ç ËCº�Åxâ�º�º�À Ã Å`Ådº�À�ÅdÌ�½�À Ã À¸·
» Ã ¾�¾ Ã ·�Ì�¾�º�Ï)º
É0½^Ú)º�É0º�À�Åd»�áCÆ«Ô¸Ìy»$É Ã Ï.ËBº Ã ¿C½)»`»�Ì�Ë¸Íyº,À�º�Ä¸¹�½)À Ã Í�É	º�¾|Ô Ã À�Ì�»`É4¾�½)É	É0½)À.Åd½ Ã Å`Å`º�Àeí
ÅdÌy½)À Ã À¸·.½e¾�Ä¸Í�½�É0½�Å`½)¹Y¿¸¹�½)Î)¹ Ã É0É	Ì�À�Î¸Ð Ã ÍyÅ`Ô¸½)Ä¸Î)Ô.½�Å`Ô¸º�¹�»rÅdÄ¸·¸Ìyº�»�º�É	¿¸Ô Ã »`Ì�Ö�º�ÅdÔ¸º�¹`½�Í�º�½�¼#¿ Ã ¹�Ì�º+Å Ã Í
¾�½)¹rÅdº ï ·�Ä¸¹`ÌyÀ¸Î0» Ã ¾�¾ Ã ·¸º�Å Ã » Ç » èhã�½)ÍyË�Ï.º+Å Ã ÍOÐvÝ^æ)æ�Ü%°¡Ò*½�Ë¸Ì�À¸»�½)ÀTº+Å Ã ÍOÐvÝ^æ)æ�Ü�ê�è[ã�½)Í�Ë�Ï(º+Å Ã ÍKáyÐvÝ"æ)æ)Ü%°
Ò*½�Ë¸Ì�À¸»�½)À3º+Å Ã ÍOáØÐ¡Ý^æ)æ)Ü)ê+á�×hÅ«Ì�»�À¸½�ÅY¾�Í�º Ã ¹�â�Ô¸º+ÅdÔ¸º�¹«»`½)É	ºjÌyÀ�Ådº�¹ Ã ¾�Å`Ì�½)À�ËBº+Åxâ�º�º�À�Ù!ã Ã À¸·3Å`Ô¸º�¿ Ã ¹�ÌØí
º�Å Ã Í�¾�½)¹�Å`º ï Ì�»�¾�¹�ÌyÅdÌy¾ Ã Í�ÌyÀ�Î)º�À¸º�¹ Ã ÅdÌy½)À�½�¼�» Ã ¾�¾ Ã ·¸º�»ÓèKÒ�Ì�Ö�Ö�½)Í Ã ÅdÌ�º�Å Ã ÍOÐ�Ý^æ�é�Û�°VÒ Ã ¼ Ã Í�º�Å"á Ã ÍKÐwÝ"æ)é)æ%°
î Ì�»�Ô¸º�¹ Ã À¸·ÓÕ­º�ËCº�¹�ÐvÝ^æ)æ)ë)êjá

£;��7rASQIE(ZJaV<.HlA�Q
×xÀ3ÅdÔ¸Ìy»�»rÅdÄ¸·eÏ)Ð�â�º�Ì�À�Ú�º�»�Å`Ì�Î Ã Ådº�·3Å`º�É	¿B½�¹ Ã Í Ã À¸·�»`¿ Ã Å`Ì Ã ÍC¾|Ô Ã ¹ Ã ¾�Å`º�¹�Ì�»�Å`Ì�¾�»�½�¼ Ã Å�Ådº�À�Å`Ì�½)À9á�Õ­º$¼�½)Ä�À¸·
ÅdÔ Ã ÅjÅdÔ�º,Åd¹ Ã À¸»�Ì�º�À�Å!¾�½)É	¿B½)À�º�À�Å�½�¼ Ã Å`Ådº�À�ÅdÌ�½�À Ã Å$ÅdÔ¸º6­ ï�Ã ÅdÌy½)À�»`¿C½�ÅjËBº+¼�½)¹`º,ÌyÅd»*Ådº�¹`É	Ì�À Ã Å`Ì�½)À(¼ Ã í
¾�ÌyÍ�ÌyÅ Ã Ådº�· É Ã À�Ä Ã Í Ã À�·�» Ã ¾�¾ Ã ·¸Ì�¾.Í Ã Ådº�À¸¾�Ìyº�» ½�¼*ÅdÔ¸º(¿Cº�¹�Ì�¿¸Ô�º�¹ Ã ÍYÅ Ã ¹�Î)º�Å'·¸º+Ådº�¾�ÅdÌy½)À�Ð�¿C½)»�»`Ì�Ë�ÍyÏ�Ú�Ì Ã

ç�Þ



Ã Å`Å`º�À�ÅdÌy½)À Ã Í#·¸Ì�»�º�À¸Î Ã Î)º�É	º�À�Å�á�Æ«Ô¸º�¼ Ã ¾�Ì�Í�ÌØÅ Ã Å`Ì�½)À.â Ã »!ÅdÌ�Î�Ô�Å`ÍyÏÓÍ�ÌyÀ Ç º�·�â�ÌyÅ`Ô Å`Ô¸º »`¿ Ã ÅdÌ Ã Í ½)¹�Ì�º�À�Å`Ì�À¸Î
É0º�¾|Ô Ã À¸Ìy»`ÉÓá)×xÀ	½)¹`·¸º�¹�¼�½)¹�ÅdÔ�º*É ÃLï Ì�É Ã Í�¼ Ã ¾�ÌyÍ�ÌØÅ Ã Å`Ì�½)À2Åd½2½�¾�¾�Ä�¹�Ð)ÅdÔ�º*»�Ä¸»�Å Ã Ì�À�º�·	¾�½)É	¿B½�À¸º�À�Å�½�¼ Ã Å�í
Ådº�À�Å`Ì�½)À�â Ã » À¸º�¾�º�»�» Ã ¹rÏ�·¸Ä�¹`Ì�À�Î*Å`Ô¸º�ÌyÀ¸ÌyÅ`Ì Ã Í�­ ï�Ã ÅdÌy½)À
¿Cº�¹�Ì�½�·�Ð^»`Ä¸Î�Î)º�»rÅdÌ�À�Î$ÅdÔ�º�ÌyÀ�Å`º�¹ Ã ¾�Å`Ì�½)À�ËBº+Åxâ�º�º�À
Åd¹ Ã À¸»`Ìyº�À�Å Ã À¸·.»`Ä�»�Å Ã Ì�À¸º�· Ã Å�Ådº�À�Å`Ì�½)À�á

/1E�o�QIA#W+Zl:#@ ] MO:#QSR�<��

ÙeÄ¸¿¸¿C½)¹rÅdº�·0Ë�Ï Å�Ì�À�Ì�»�Å`¹�Ï ½>¼ ß ·¸Ä¸¾ Ã ÅdÌy½)À�Ð�Ùe¾�Ì�º�À¸¾�º Ã À¸·+ã�Ä¸ÍyÅ`Ä¸¹`º,è[Å�½)À�Ë¸Äeíh»�Ï)½�ê�½�¼�Á Ã ¿ Ã À�Ð È º�¿ Ã ¹�Å�í
É0º�À�Å2½�¼YÑ�¹ Ã ÌyÀ Ã À¸·nã�½)Î)À¸ÌØÅdÌyÚ�º	Ùe¾�Ìyº�À¸¾�º'½�¼�Å Ã »`» Ã ÅdÄ¸»�º�Å�Ådº�»,×xÀ¸»�Å`ÌyÅ`Ä�Ådº'ÆVº�¾|Ô¸À¸½�Í�½)Î�Ï�ÐvÊ$Ìy»`» Ã À�Ò�º+í
»`º Ã ¹`¾|Ô Ã À�· È º�Ú�º�Í�½�¿¸É0º�À�Å�×xÀ¸¾>áyÐ Ã À¸·+¬$Ä¸É Ã À î ¹�½)À�ÅdÌ�º�¹YÙ�¾�Ì�º�À¸¾�º ä ¹`½)Î)¹ Ã ÉÓá Â áãÆ!á�â Ã »Y»`Ä�¿¸¿B½�¹�Ådº�·
Ë�Ï�Á Ã ¿ Ã À Ùe½�¾�Ìyº�ÅxÏ.¼�½)¹ ä ¹�½)É	½�ÅdÌy½)À�½>¼wÙe¾�Ìyº�À¸¾�º
¼�½)¹*¿B½�»�Å�íhÎ)¹ Ã ·¸Ä Ã Å`º
¿¸¹�½)Î)¹ Ã É�á¸Õ­º Ã ¿¸¿�¹`º�¾�Ì Ã Å`ºeÁ�á
Ñ�º�Ä�»`É Ã À¸»�Ð&Æ á�Ê Ã�ÇLÃ Ï Ã É Ã Ð)Ò2á(Æ!Í�º�Ì�À�Ð>¶
á ä º�À�ÅdÍ Ã À¸·�Ð�¶,á ä ½�¿¸¿¸Í�º Ã À¸· Åxâ�½ Ã À¸½�À�Ï�É	½)Ä¸»�¹`º+Ú�Ì�º�â�º�¹�»
¼�½)¹«Ä¸»�º�¼�Ä¸Í�¾�½�É0É	º�À�Åd»«½�À Ã À.º Ã ¹`ÍyÌ�º�¹�Ú)º�¹�»`Ìy½)À�½>¼#Å`Ô¸º Ã ¹�Å`Ì�¾�Íyº�á

çeÝ



5`:&C�:&YT:�QIEG:#<

9;:�<�=->@?BADCFED9GEHA�IKJML2NOAQPREDS/EHAD=-L�T�UV<W=YXZXBA3[�EO\^],_-_-`MaWE�b�ced2=YX�cHJML@f1JMcgLQXVJYh�?ZiBX+jk=-lBcgm6cHX�=YXZini,L�T�J-o-i,L2JMp�?
?�=-lBlB=-T2i,?BE ��Zd]x}�ZO[�_bmbf^c(\^ce�2� {`s^}|~�f�[�~>s�{`mb}|{ A1qYr3sutYr2]WvDtYrM`DE

w =-?�x�cgL�?ZNDcyA�PGE�zOE"=-L�T w =-l�x�=Y<�=-l�x�A1{|EOCGE}\^],_-`Yr�aWE�~�L�x�=-L�l�i,>�i,LQXnJ-j�f1iB<�l�iBf�X�p�=-m�?Zi,L�?�cHX�cH�3cHX���=-?;X�x2i
<�i,?�p�mHX�J-j�?Zi,mHi,l�X�cg�-i,mH�%=YXZXZi,L�T�cgL2o)XZJ�?Zf�=YX�cg=-m1mHJ3lB=YX�cHJML�?BE �wZ|]h}`ZK[�_bmnf"c.\"ce��� {`s;}d~�f�[e~Ls�{�mn}d{ AOt-`Dsut���]Wv
t���`DE

w iB<�o-i,L�A2[2EDCFE3=-L�T%[�p�mHi,?Z�-A w E�\^],_-`-�MaWE2U�=Y<�=-mgmHi,m��-iB<�?�p�?�?ZiB<�cg=-m�f�<�J3l�i,?�?�cgL�oGcgL@<W=Yf�cgT�f�=YXZXZiB<WL�T�cg?�l�<�cg>��
c6L�=YX�cHJML�E i$\^_bk)]xZ A"�YrM�Dsuq-_-q vDq-_-`DE

w <�=-p�L�AM�|EM=-L�T w <�i,cHX�>�iB�-iB<,A w ED�|E�\^],_-_Yr�aWE3~�h1i,l�X�?VJ-jO<�i,=Yf�f1i,=Y<�=-L�l�i�J-j"�2d3i,T�=-L�T@=YXZXZi,L�T2i,T@?ZX�cg>|p�mgc
p�fOJML�?�=-lBlB=-T�cgl�<�i,=-l�X�cHJML�X�cg>�i-EO��� [�Z|]�m�a�Zdc�_�\^o¸uw]h\^myc0z�Zd{|Zr\"]h}|~ AO`3]Ysu�3],` vD�-t��2E

w <�i,cHX�>�iB�-iB< A w En�|E�=-L�T$��=-L2�-A��VEF\^],_M�YqMaWE��^>�f�mgc6lB=YX�cHJML�?%J-jR?�p�?�X�=-cgL2i,T�=-L�T&XZ<�=-L�?�cgi,L�X�l�x�=-L�L2i,mg?
jkJ-<KX�x2iBJ-<�cHi,?nJ-jV�Dc6?�p�=-m�f�=YXZXZiB<WL
>@=-?�NDcgL�o2A"?�=-lBlB=-T�c6lR?�p�f�f�<�i,?�?�cHJML�A2=-L�T
cgL2jkJ-<�>@=YX�cHJML�f�<�JDl�i,?�?�cgL2o2E
��{�s;}d~)f"opfrq^mn}r\"o¡z�Zd��mnZ|° A�`-�Dsg]WvD�-qDE

� = ��=-L�A��|E+\^],_-_-qMaWE w cgm6=YXZiB<�=-m�c6L�XZiB<�=-l�X�cgJML�?Rc6L/?�=-lBlB=-T2i�f�<�J-o-<W=->@>@cgL2o2E�9�?�=-lBlB=-T2i���mg=YXZi,L�l���?ZX�p�T��"E
��� [�Z|]�m�a�Zdc�_�\^o¸uw]h\^myc0z�Zd{|Zr\"]h}|~ A�]BrM_Dsu�3],t vD�-�-tDE

� JMmH:D�-A � E3�VEHA2��p�x�=->�i,m A3[2E2CFEHA3=-L�T¡�KJMmgT�:OiB<�o2A3S/E2~�E�\^],_-_-qMaWE�{Kc6?�p�=-m AQf�<�i,?�=-lBlB=-T�c6lYA3=-L�T�l�J-oML�cHX�cH�-i
=-l�X�cg��=YX�cHJML
J-j�?�cgL2oMmHi|L2i,p2<�JML�?;cgL
>�JML2N-iB�
mg=YXZiB<�=-m�cgLQXZ<�=Yf�=Y<�cHiBX�=-m}=Y<�i,=3E µ f"k)]�c�\"o�fhg*i$Z|k�]xf�[�~>s�{`my³
f^opf�q;s A1�YqDsut-`���]WvDt-`-¢-tDE

~V<WcHND?�i,L�A � EM£¤E�=-L�T@P;JYh1>�=-L�AQ[2EM~nE�\^],_M�YtMaWE2z3JM>�inl�x�=Y<�=-l�XZiB<�cg?ZX�c6lB?VJ-j�?Zi,mHi,l�X�cH�-i;=YXZXZi,L�X�cHJML%cgL)�3cg?�p�=-m
f1iB<�l�iBf�X�cHJML@T2iBXZiB<�>�cgL2i,T@:D�)�-JDlB=-mO<�i,=-l�X�cgJML�X�cg>@i-E �wZ|]h}`ZK[�_bmnf"c�\^ce�*� {`s;}d~�f�[e~Ls�{�mn}d{ A�]-]Ysg],q-_ v"] �D]YE

b�cg?�lWx2iB<,A w E�=-L�T w J3l�x�A w E"\^],_-`-�MaWE2z2=-lBlB=-T�cgl+iB�-i;>@J �-i,>�i,LQX�?�=YjkXZiB<�i�d3XZ<�i,>�i,mg�|?�x�J-<�X�<�i,=-l�X�cHJML�X�cg>�i,?
c6L�X�x2iF>�JML2N-iB�OE uw]h\^myc0z�Zd{|Zr\"]h}|~ A�t-qYr3sut3]WvDt-qDE

b�cg?�lWx2iB<,A w E�=-L�T w <�i,cHX�>�iB�-iB< A w E�\^],_-`M�-aWE}S�i,l�x�=-L�c6?�>@?�J-j��Dcg?�p�=-m�=YXZXZi,L�X�cHJML�<�iB�-i,=-mHi,T8:D�
?�=-lBlB=-T�cgl
iB�-iR>�J �-i,>�i,LQX�?BE i$Z|k)]hf�[e{�s;}d~�f^opf�q;mb\ A1t-¢Ds¥�Y` vD`-�DE

b�cg?�lWx2iB<,A w E�=-L�T¦C;=->@?Zf1iB<�o-iB<,A�~�E�\^],_-`��QaWE�PKp�>@=-L�i�d3f�<�i,?�?)?�=-lBlB=-T2i,?,s�i�dDXZ<�i,>@i,mH��?�x�J-<�XR<�i,=-l�X�cHJML
X�c6>�i,?�J-j}o-JM=-m�T�cH<�i,l�XZi,T�iB�-iG>�J§�-i,>�i,L�X�?,E���� [�Z|]�m�a�Zdc�_�\"o uw]h\"m�c0z�Zd{|Z�\^]h}|~ A1¢M�Qsg],_3]Wv"],_-¢DE

b�cg?�lWx2iB<,A w E3=-L�T�Cn=->�?Zf1iB<�o-iB<,AQ~nE1\^],_-`-qMaWE�PKp�>@=-L%i�d3f�<�i,?�?+?�=-lBlB=-T2i,?,sDi�h1i,l�X�?+J-j�T�=-c6mH�)f�<�=-l�X�cgl�i�=-L�T
<W=-L�T2JM>@cH�,=YX�cgJML�E��V� [�Zd]`mya�Zdce_�\"o uw]x\"m�c'zwZ`{|Zr\"]x}d~ A�q��2su¢-q-_ vD¢M�Y`DE

b�cg?�lWx2iB<,A w En=-L�T¨C�J-oM=-m An��ER\^],_-`-qMaWE�~V�-i���x2i,=-T3��l�JDJ-<�T�c6L�=YX�cHJML¨c6L$>@=-L�s�9©<�i,=-l�X�cHJML¨X�cg>�i�?ZX�p�T��"E
uwmnf"o�f�q^mn}r\"o��9sLlrZd]`c�Z©_bmb}|{ A"¢-¢Dsut-¢-� vDt-q3]YE

b�cg?�lWx2iB<,A w E�=-L�T�£8iB:1iB<,A�PRE�\^],_-_-�MaWE�~�d3f�<�i,?�?F?�=-lBlB=-T2i,?)=-L�T8�3cg?�p�=-mV=YXZXZi,L�X�cgJML�E uYZ`~)\"�+mnf"]x\"ovuw]x\"m�c
zwZ`{|Zr\"]x}d~ A}],qDsu¢-�-� vDq3]Br3E

b�cg?�lWx2iB<,A w E�=-L�Tª£8iB:1iB<,A�PGE�\^],_-_-qMaWEn~VhOi,l�X�?�J-jFf�<�JDlBp�i,?%JMLªiB<�<�J-<�<�=YXZi8=-L�Tª<�i,=-l�X�cHJML&X�c6>�i,?�J-j
=-LQX�cg?�=-lBlB=-T�i,?ncgL�xDp�>@=-L¡?�p2:3«Zi,l�X�?BE"�V� [�Zd]`mya�Z|c�_�\"o¡u�]x\"m�c	z�Z`{©Z�\"]x}d~ A�]BrM_Dsu¢Yr��,vD¢3],tDE

b�cg?�lWx2iB<,A w E�=-L�T&£8iB:1iB<,A�PGEG\^],_-_-`MaWEn~VhOi,l�X�?¡J-jRf�<�i���lBp2i,?�JML&�-JMmgp�LQX�=Y<��ª=-L�Tª<�iB¬�i�d3cg�-i­?�=-lBlB=-T2i
o-i,L�iB<�=YX�cHJML�E����WE2UV<�JY��lBp2i,?�jkJ-<n=-LQX�ce��?�=-lBlB=-T2i,?BE��V� [�Zd]`mya�Z|c�_�\"o¡u�]x\"m�c	z�Z`{©Z�\"]x}d~ A�],tYr3s®�MrM� v���],qDE

P;i,mg>@x2JMmHXZ�-A1PRE"{|EV\^],`-_-qMaWE ¨ \"c��Lldk�}d~(�LZd]�� ~>s�{`mbf^opf�q;mØ{|}d~)Z|c�¯B[¸_bm6°�t�X*]`m�_n_�Z|]« �lr}d~)Z|c�mb_n_ EOPK=->G:"p2<�o2A
{�JM?�?BE

ç)ç



PKcHN-JM?�=YNY=3AOI|EHA�S�cg�M=-p�l�x�cyA�z1EHA3=-L�T�z2x�cg>�J�«ZJ2A2z1E�\^],_-_-�Y=�aWEOb2J3lB=-m��Dc6?�p�=-m1=YXZXZi,L�X�cgJML�f�<�J3T�p�l�i,?�cgmgmgp�?ZJ-<��
XZi,>@fOJ-<W=-m1J-<�T2iB<n=-L�T�>�J-X�cHJML¡?Zi,L�?�=YX�cHJML�En± mØ{`mbf^c'zwZ`{|Zr\"]x}d~ A��-�Dsg],t3],_ v"],t��Mr3E

PKcHN-JM?�=YNY=3A�I|EHAOS�cH�M=-p�l�x�c A"z1EHA�=-L�T
z2x�cg>�J�«ZJ2A"zOE�\^],_-_-��:OaWE1{�JMmgp�LQX�=Y<���=-L�T¡?�X�cg>Rp�mgp�?^��cgL�T�p�l�i,T�=YXZXZi,L3�
X�cgJML¡T2iBXZi,l�XZi,T�=-?;>�J-X�cHJML¡?�i,L�?�=YX�cHJML�E ��Zd]x}�ZO[�_bmbf^c AOt-tDsu¢3] �,vD¢-t-qDE

[Mp�XZX�L2iB<,AQS/EQ=-L�T�£8JMmHj²A�£¤EO\^],_-_-tMaWE�I�lBlBp2<�<�i,L�l�i�J-j�xQp�>@=-L@i�d3f�<�i,?�?�?�=-lBlB=-T2i,?�T2iBf1i,L�T�?�JML%?ZX�cg>|p�mgp�?
p�L�l�iB<�X�=-cgLQX��OE"�V� [�Zd]`mya�Z|c�_�\"o¡u�]x\"m�c0z�Z`{©Z�\"]x}d~ AO`-_DsuqM�Y` vDq-`3]YE

³ cgL�oM?ZXZJML2i-A19GE�=-L�T ³ mHi,cgL�A"CFE�\^],_-_-�MaWE�{�cg?�p�=-m�JYh�?ZiBX�?�jk=-lBc6mgcHX�=YXZi)?�=-lBlB=-T�cgl)mg=YXZi,L�l��Os1T2JQi,?Kf�<�i,T�cg?Zi,L3�
oM=Yo-i,>@i,L�XVJ-j"�Dc6?�p2JM?Zf�=YX�c6=-mQ=YXZXZi,LQX�cHJML@>�i,T�cg=YXZi+X�x�cg?}oM=Yf�i�hOi,l�XW´ µ f"k)]�c�\"o �V� [�Zd]`m�a2Z|c�_�\"o���{�s;}d~)f"oã³
frq^s�t ¨ k�a2\"c	��Zd]x}�ZK[¸_bmbf"c.\"c��2�wZd]�g|f"]�a2\"c�}�Z A}],_Dsg],t-¢3]Wv"],t-q-¢DE

³ mHi,c6L�ADCGE�\^],_-`Yr�aWE"�KJDi,?�JDlBp�mHJM>�J-XZJ-<�<�i,=-T�cgL2i,?�?+>�i,T�c6=YXZiFl�J-oML�cHX�cH�-iFl�JMLQXZ<�JMm�J-j}�Dc6?�p�=-m1=YXZXZi,L�X�cgJML�E ��c
i�mn}�°^Z|]r{|f"c�t9z«® � ®+µ � �;®®¶�t� Y_n_�Z|c�_bmbf^c(\^ce�!�wZd]�g|f"]�a2\"c�}�Z A1`Dsut-¢-_ vDtM�YqDE

³ p�?�XZJ �OAD9REQ9REQ=-L�T�C�J-:"cgL�?ZJML�AM�|E3�VE1\^],_-_-qMaWE"z3x�=Y<�i,T%L2i,p2<�=-m�l�JMLQXZ<�JMmOJ-j�=YXZXZi,LQX�cHJML�=-mO?�x�cHjkX�?�=-L�T�iB�-i
>@J �-i,>�i,LQX�?BE i$\^_bk)]�Z A"�-`��2s¥�§��v3�-�QE

S
=-l�N-iB:1i,L�AOS/E�=-L�T�·;=YNY=,�M=->@=3A ³ E�\^],_-_-�MaWE1~�d3f�<�i,?�?n=YXZXZi,L�X�cHJML�=-m�?�x�cgj¸X�?BE�± mØ{`mbf^c z�Zd{|Zr\"]h}|~ A��-�Dsu`-¢ v
_Yr3E

S
=,�Dj¸<�=-L�N"A���EHA�S�J-:�=-?�x�iB<��-A�S�EHA ³ cg>�>@cgL2o2A�PGEHA�=-L�T&b�cg?�lWx2iB<,A w EG\^],_-`-qMaWE;¹�x2i
<�JMmHi
J-jG�2d2=YX�cHJML
=-L�T��3cg?�p�=-m�=YXZXZi,L�X�cgJML
c6L�X�x2iRJDlBlBp�<�<�i,L�l�i|J-jVi�d3f�<�i,?�?K?�=-lBlB=-T2i,?�cgL
>@=-L�E�� k)]xf�[�Z�\^c( �]x}d~>my�^Z`{jfhg
��{�s;}d~>mb\^_b]`s
\^ce�2i$Z|k)]h\"o � }|m�Zdce}`Z A�t-�-¢Dsut-q-_ vDtM�Y¢DE

S
p�mgmHiB<,AOPGE�=-L�T
Cn=Y:�:�cHXZXBA1U�E�S/E�\^],_-`-_MaWE�C�iB¬�i�d2cH�-i)=-L�T
�-JMmgp�LQX�=Y<��¡J-<�cHi,LQX�cgL2o%J-j��3cg?�p�=-m�=YXZXZi,L�X�cgJML�s
¹ncg>�i%l�JMp�<�?Zi�J-j;=-l�X�cH�Y=YX�cHJMLº=-L�T�<�i,?�cg?�X�=-L�l�i�XZJ­c6L�XZiB<�<Wp2f�X�cHJML�E µ f"k)]`ce\"o�fhg �V� [�Zd]`mya�Z|c�_�\"o#� {`s"³
}|~�f"o�f�q^s A}],¢Dsu�3],¢ vD�-�Yr3E

S
p�L2J-�-A2�|E�U�E2=-L�T�£�p2<�XZ�-A3CGE2PGE�\^],_-_-�Y=�aWE�b�ced2=YX�cHJML�l�i,mgmg?�cgL�>�JML2N-iB��?�p2f1iB<�cHJ-<�l�JMmgmgcglBp�mgp�?��»E � x�=Y<Z�
=-l�XZiB<Wcg?ZX�cglB?�J-j�l�i,mgm�T�cg?�l�x�=Y<�o-i-E µ f"k)]�ce\^oBfhg�ijZdk)]xf�[�~Ls�{�mnf"o�f�q^s A���r3su¢-¢-_ vD¢M�Y¢DE

S
p�L2J-�-A��|E�U�E�=-L�Tª£�p�<�XZ�-A�CFE�PRE�\^],_-_-��:1aWE;b�ced2=YX�cHJML&l�i,mgmg?�cgL&>�JML2N-iB��?�p2f1iB<�cHJ-<�l�JMmgmgcglBp�mgp�?@���WE
CniB�-iB<�?�cH:"mHi�=-l�X�cH��=YX�cgJML�=-L�T�T2i,=-l�X�cg��=YX�cHJML�E µ f^k�]`ce\"o�fhg�ijZdk)]xf�[�~Ls�{�mnf"o�f�q^s A���r3su¢M�Yq vD¢-`-_DE

·K=YN�= �M=->@=3A ³ E2=-L�T¡S
=-l�N-iB:1i,L�AOS�E�\^],_-`-_MaWE�z3p�?ZX�=-cgL�i,T%=-L�T�XZ<W=-L�?�cHi,LQX�l�JM>�f1JML2i,L�X�?+J-j�j¸J3lB=-m1�3cg?�p�=-m
=YXZXZi,LQX�cHJML�EK± my{�mnf"c	z�Z`{©Z�\"]x}d~ A1t-_Dsg],q-�3]Wv"],q��Q�QE

U}JM?�L2iB<,AMS/E§�»E2\^],_M�§�QaWE�U�?Z�3l�x�J-:�cHJMmHJ-o-�FJ-j"=YXZXZi,L�X�cHJML�E ��c0�v®�u�o�\�°;Zda2f"]�ZY\"ce�;¼Ó® � ®�½�\��r�©\^c�mpq>\�µ � �"{d®¾¶
�C~�Z*~�\"ce�Llrf©f�° fhg�[�{`s^}|~�fLl|mbf"o�f�q;s E

U}JM?�L2iB<,AOS�E��»E�\^],_M�Y`MaWE �B~L]hf^cef"a�Z|_b]`mb}�Z � [eo�\"ce\^_bmnf"c�{!fhg�a�myc�� E�PKcgmgmg?�T�=-mHi-AD·�[2EHs"~V<�mH:"=-p�>�E
U}JM?�L2iB<,A�S/E1�WEV\^],_-`Yr�aWE}IK<WcHi,L�X�c6L2o�J-j�=YXZXZi,LQX�cHJML�E�¿ k�\"]d_�Zd]`o�s µ f"k)]`ce\"oVfhg �V� [�Zd]`m�a2Z|c�_�\"o9��{�s;}d~)f"opfrq^s A

�-tDsu� vDt-¢DE
U}JM?�L2iB<,A3S�E��WE�=-L�T w JMcHi,?BADz1EQ[2E"\^],_M�D] aWE � JM>�f1JML2i,LQX�?VJ-j�=YXZXZi,LQX�cHJML�E � {�s;}|~�f"o�f�q^mn}r\"o�z�Z|�+m�Zd° A2�Y`Dsu�-_3]Wv

�MrM`DE
U}JM?�L2iB<,A�S/E1�WE�=-L�T � JMx2i,L�A"À|E�\^],_-`��QaWE � JM>�f1JML2i,L�X�?�J-j��Dc6?�p�=-m�J-<�cHi,LQX�cgL2o2E  Y_n_�Zdce_bmbf"c�\"ce���wZ|]yg|f"]`³

a2\"c�}�Z A�]Br3su¢-�3]WvD¢-¢-qDE
U}JM?�L2iB<,A�S/E"�»EHA � JMx2i,L�A"À|EHAO£�=-mHN-iB<,A�[�EO9REHA�b2<�cHi,T2<Wcgl�x�AOb�E1[�EHAO=-L�T
Cn=YjÁ=-m A1CFE1�|E�\^],_-`��QaWE�~�h1i,l�X�?;J-j

f"=Y<�cHiBX�=-m�cgL�«�p2<���JML¡l�J �-iB<�XKJ-<�cHi,LQX�cgL2o)J-j�=YXZXZi,LQX�cHJML�E µ f"k)]`ce\"oBfhgYi$Z|k�]xf�{|}|m�Zdce}`Z A��2sg],`-q-� v"],`M�§�2E
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U}JM?�L2iB<,AMS/E§�»EHAMz3L��3T2iB<,A � EYCFEYCFEHAY=-L�TR��= �DcgT�?ZJML�A w EM[�ED\^],_-`Yr�aWE�9+XZXZi,LQX�cHJML�=-L�T|T2iBXZi,l�X�cHJML)J-j�?�cHoML�=-mg?BE
µ f"k)]`ce\"oBfhg �V� [�Zd]`mya�Zdce_�\"o ��{�s;}d~)f"opfrq^sMÂn½�Z|c�Zd]x\"o A�]BrM_Dsg],qYr§v"] �§�2E

Cn=YjÁ=-m A�CFE§�|EHA � =-mg=Y:�<�i,?�c A,U}E�9REHA§=-L�T)z3lBcHJMmHX�cgJ2A ¹�E ³ E3\^],_-`-_MaWE�z3=-lBlB=-T2i�f�<�iBf�=Y<�=YX�cgJMLFcgL�x�cg:�cHX�?O<�iBJ-<�cHi,LQX^�
c6L2o�XZJn<�i,l�i,L�X�mH�R=YXZXZi,L�T2i,T|mHJDlB=YX�cgJML�?BE µ f"k)]�c�\"o�fhg ��� [�Z|]�m�a�Zdc�_�\^o>� {�s;}|~�f"o�f�q^sMÂ ¨ k)a2\"cj��Zd]x}�ZO[�_bmbf^c
\^ce�!�wZd]�g|f"]�a2\"c�}�Z A}],¢DsuqM�Y� vDq-`-¢DE

C�i,>�cgL2o-XZJML�A�CGE�£ÃE�\^],_-`Yr�aWE�9+XZXZi,LQX�cHJML�=-L�T�?�=-lBlB=-T�cgl@iB�-i�>�J �-i,>@i,L�X�?BE µ f^k�]`ce\"o fhg �V� [�Zd]`m�a2Z|c�_�\"o
��{�s;}d~)f"opfrq^sMÂ ¨ k)a!\^c'��Zd]x}�ZO[�_bmbf^c(\^ce�2�wZ|]yg|f"]`a!\^ce}�Z AOqDs¥�Yt-q v3�§�-�2E

C�i,>�cgL2o-XZJML�ADCFE�£¤EHA2[-JMx�L�?�XZJML�AQ[2E � EHAQ=-L�T�À�=-LQX�cg?BA3z1EO\^],_-_-tMaWE3�²LQ�-JMmgp�LQX�=Y<��@=YXZXZi,LQX�cHJML�=-m1lB=Yf�X�p2<�in:D�
=Y:�<�p2f�X+JML�?ZiBX�?,E �wZ|]h}`ZK[�_bmnf"cÓ\"ce�!��{�s;}d~�f`[�~Ls�{�mn}d{ A1¢3]YsutM�Y_ vDt-_Yr3E

C�i,p�XZiB<Z����J-<�i,L��-A�U}EV9GEHAVPKp2oMx2i,?BAVPRE � EHAV=-L�Tºb�<�i,L�T2<�c6l�x�A�CFEn\^],_-_3] aWE�¹�x2i�<�i,T�p�l�X�cHJML5J-jK?�=-lBlB=-T�cgl
m6=YXZi,L�l���:D�8f�<�cHJ-<RJYh1?ZiBX)J-j�X�x2i��2d2=YX�cHJML�fOJMc6L�XBs}=-L�=-L�=-mg�D?�c6?GJ-j�X�x2i�ÄYoM=Yf�Ä
i�h1i,l�XBE ��Zd]x}�ZO[�_bmbf^c
\^ce�!� {�s;}|~�f�[�~Ls�{`mb}|{ AO��_Dsg],qM�,v"] �Y¢DE

C�i,p�XZiB<Z����J-<�i,L��-A�U}E�9REHA}IKJML2N3>�A�PRE}S/EHA�=-L�T�PKp2oMx2i,?BA�PGE � E�\^],_-_-¢MaWE�~VhOi,l�X�?GJ-j�mHi,=Y<�L�cgL�o�?�cHoML�=-mg?
=-L�T��2d2=YX�cHJML�f1JMcgL�X�JYh�?ZiBX�?nJML¡X�x2iFmg=YXZi,L�lBcHi,?�J-j}f�<�JY���-iB<W?�p�?�=-LQX�cg?�=-lBlB=-T2i,?,s"cg>�f"mgcglB=YX�cHJML�?�jkJ-<;=-L
c6L�XZiB<�f�<�iBX�=YX�cHJML�J-j�oM=Yf�i�h1i,l�XBE1��� [�Z|]�m�a�Zdc�_�\"o uw]h\"m�c0z�Zd{|Z�\^]h}|~ A}]BrM�Dsut-`M�,vDt-_-�DE

Cncg�B�BJMmg=YX�c A��|EHA�C;cHo-oMcHJ2A��VEHA+�K=-?�l�JMmg=3A��»EHA+=-L�TªÅK>@cgmgX�=3A � E�\^],_-`M�-aWE�C�iBJ-<�cHi,LQX�cgL2o¦=YXZXZi,L�X�cgJML�=-l�<�JM?�?
X�x�iGx2J-<�cH�BJMLQX�=-m}=-L�T¡�-iB<�X�c6lB=-m�>�iB<WcgT�cg=-L�?,s3~��Dc6T2i,L�l�iGcgL¡jk= �-J-<KJ-j�f�<�i,>�J-XZJ-<KX�x2iBJ-<���J-jV=YXZXZi,L�X�cgJML�E
ijZdk)]xf�[�{`s^}|~�f"o�f�q^mn\ A�t-¢Dsu�3]Wv��Mr3E

C�J-:"cgL�?ZJML�AO�|E1��EHA w J§Æn>@=-L�A�~�E�S/EHAO=-L�T ³ =YXZ�,>�=-L�A � E}\^],_-_-qMaWE � J �-iB<�X�J-<�cHi,LQX�cgL2o�J-j�=YXZXZi,LQX�cHJML8cgL
>�=-lB=-ÇQp2i,?,E����»E � JML�XZ<WcH:�p2X�cHJML�?�J-j}f�=Y<�cgiBX�=-m�l�J-<�XZi�d1E µ f"k)]�ce\^oBfhg�ijZdk)]xf�[�~Ls�{�mnf"o�f�q^s A��§�2suq-_-` v3�D],tDE

C�JM?�?BAO��E"~nE"=-L�T
C�JM?�?BA�zOEOS/E�\^],_-`3] aWE�z2=-lBlB=-T2i|m6=YXZi,L�l���=-L�T�Æ�=Y<�L�cgL2o�?�cgoML�=-mg?Bs�i�h1i,l�X�?KJ-jV=-p�T�cHXZJ-<��
=-L�T��Dcg?�p�=-m�?ZX�cg>|p�mgp�?�JML�?�iBXn=-L�T�JYh�?ZiBXBE ��Zd]x}�ZK[¸_bmbf"cÓ\^ce�2� {`s^}|~�f�[�~>s�{`mb}|{ A1t-_Ds®��t-_ v����M�QE

z3=YoMc A"�RE"=-L�T�[Mp�mHi,?Z�-A w E�\^],_-`��QaWE��KiBXZi,l�X�cHJML��-iB<W?�p�?�T�c6?�l�<�cg>@c6L�=YX�cHJML%J-j}�3cg?�p�=-m1J-<�cHi,LQX�=YX�cHJML�E �wZ|]h}`ZK[e³
_bmnf"c A�],�Dsuq3],_ vDq-t-`DE

z3=-?�mgJ ÆFA�S�EV�|E�\^],_-qM�-aWEV~�h1i,l�X�?)J-jnl�JM>�f1JML2i,LQX�?|J-jnT�cg?�f�mg=-l�i,>�i,LQX^��?ZXZiBf5?ZX�cg>|p�mgcVp2f1JML¦mg=YXZi,L�l���jkJ-<
?�=-lBlB=-T�cgl�iB�-iG>@J �-i,>�i,LQXBE µ f"k)]`ce\"oBfhg$_�~)Z�¯B[�_bmn}r\"o � f©}|m�Z|_bs�fhg� �a�Z|]�mn}r\ AO¢M�Qsg]BrMt���v"]BrMt-_DE

z3x�c6>�J�«^J2A�z1E�=-L�T�¹}=-L�=YN�=3A�À|E�\^],_-_��QaWE}Ä�z3p�fOiB<�i�d3f�<�i,?�?�Ä¡=YXZXZi,LQX�cHJML�=-m�?�x�cHjkXBE ��c��"Zd{`_bm�qL\^_bm��"Z
¯B[�_�~)\"oã³
a2f"o�f�q;s�\"c�� ± my{�k�\"o � }©mnZ|ce}�Z A����2sg],t-���2E

z3xDp�mg>@=-L�A��|E��»EHA�Cni,>@cgL2o-XZJML�A�CFE�£ÃEHA+=-L�T�S�lB��i,=-L�A+[�E�U}EK\^],_M�Y_MaWEnS�J �3cgL2o¦=YXZXZi,L�X�cgJMLªX�x�<�JMp2oMx
�3cg?�p�=-m}?�f�=-l�i-E µ f"k)]�ce\^o fhg ��� [�Z|]�m�a�Zdc�_�\"ov� {`s^}|~�f"o�f�q^s�t ¨ k)a2\"c.�wZd]x}�ZO[�_bmnf"c \"ce� �wZ|]yg|f"]`a2\"ce}�Z A
¢Dsu¢-t-t v"],¢-t-qDE

¹}=->�A"£¤E"9REO[�E"=-L�T­zDXZi,mg>@=-lWx�A"��E w E�\^],_-_-�MaWE1{�cHiBÆncgL�o@:1i,x�=,�3cHJ-<,sOI�lBp�mg=Y<n=-L�T
=YXZXZi,L�X�cgJML�=-m�T�cg?Zi,L3�
oM=Yo-i,>@i,L�XBE �wZd]x}�ZO[�_bmnf"cÓ\"ce�2��{�s;}d~�f`[�~Ls�{�mn}d{ AO¢��2sut3]-]WvDt-t-tDE

¹}=-L�=YN�=3A�À)E�=-L�T�z3=YoMc A+�|E�\ tYr-r-r�aWE�9+XZXZi,LQX�cHJML&=-L�T�?�x2J-<�X^�yXZiB<W>È>@i,>�J-<���cgLªl�JML�XZ<�=-?�X�T�iBXZi,l�X�cHJML�E
± my{�mnf"c zwZ`{|Zr\"]x}d~ AO�Mr3sg]BrM`-_ v"]-]Br-r3E

¹}=-L�=YN�=3A�À)E�=-L�T�z2x�cg>�J�«ZJ2A�zOE2\^],_-_-qMaWEM��J3lB=YX�cHJML|�-iB<�?�p�?}jki,=YX�p2<�i-sYC�i,=-l�X�cHJML)X�c6>�i�<�iB�-i,=-m6?}T�cg?�?ZJ3lBcg=YX�cHJML
:1iBX�Æ�iBi,L�X�Æ�J@�Dc6?�p�=-m1jÁp�L�l�X�cHJML�?,E�± my{�mnf"c	z�Z`{©Z�\"]x}d~ A��-qDsut3],t-¢ vDt3]��Mr3E

¹}=-L�=YN�=3AYÀ)EM=-L�T@z3x�c6>�J�«^J2AMzOE�\ tYr-r-r�aWEQCniBf1iBX�cHX�cHJML|f�<�cg>�cgL2o�<�iB�-i,=-m6?�?�p�?ZX�=-cgL�i,TRjÁ=-lBcgmgcgX�=YX�cHJML)=-L�T|XZ<�=-L3�
?�cHi,L�X�cgL�x�cH:�cHX�cgJML�cgL�<�i,=-l�X�cHJML¡X�cg>�i-E µ f"k)]�ce\^oBfhg ��� [�Z|]�m�a�Zdc�_�\"o¸� {�s;}|~�f"o�f�q^s�t ¨ k)a2\"c ��Zd]x}�ZO[�_bmbf^c
\^ce�!�wZd]�g|f"]�a2\"c�}�Z`t myc,[e]�Z`{�{ A"t-qDE

ç>ì



£�=YoML2iB<,A+�|E�=-L�T w J �3LQXZJML�A�CFE�S/En\^],_M�YtMaWE � JM>�f�=Y<�cg?�JML5j¸J-<�jkJMp2<@>�iBX�x2J3T�?)J-j�x2iBXZiB<�J3l�x2<�JM>@=YX�cgl
f"x2J-XZJM>�iBXZ<��OE µ f"k)]�ce\^oBfhg�¯B[�_bmn}r\^o � f©}©mnZ©_bs
fhgY �a�Zd]`mb}�\�t*¦ �   A�q-tDsg],¢YrM` v"],¢3],¢DE

£8iB:1iB<,A�PREHA���p2<�<,A�·REHA�=-L�T�b}c6?�l�x2iB< A w E�\^],_-_-`MaWE�~�h1i,l�X�?|J-j+f�<�i���lBp2i,?RJML��-JMmgp�L�X�=Y<���=-L�T�<�iB¬�i�d2cH�-i
?�=-lBlB=-T2iFo-i,L2iB<�=YX�cgJML�E��»E�9;LQX�ce��lBp2i,?�jkJ-<�f�<�JY��?�=-lBlB=-T2i,?BEO��� [�Z|]�m�a�Zdc�_�\^o¸uw]h\^myc0z�Zd{|Zr\"]h}|~ A�],tYr3s®��] �,v
���3]YE
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ÉnÜkÝOÞ�ß�à�á

z3lWx2i,>@=YX�cH�Bi,T¦T�cg=Yo-<W=->âJ-j�X�x2i�mgp�>@c6L�=-L�l�i�i�d3fOiB<Wcg>�i,LQX%\ki�dDf1iB<�c6>�i,L�X%] aWE}b2JMp�<|l�JML�T�cHX�cHJML�?�Æ�iB<�i�<�=-L3�
T2JM>�mH�
>@cHdDi,T­cgL8=�?Zi,?�?�cHJML�sV\^] a���cg>)�yJ§�-iB<�mg=Yf�A�\ tMa���cg>)� w <�cHoMxQX^����cg>)�yJ �-iB<Wmg=Yf�A�\ �Ma���cg>)�yoM=Yf�=-L�T�\k�Qa
��cg>)� w <�cgoMx�X^�yoM=Yf¦l�JML�T�cHX�cHJML�?BE�¹�<�=-L�?�cHi,LQX�¬�=-?�x8Æ+=-?FoMcH�-i,L/XZJ¡X�x2i@��d3=YX�cHJML/l�<�JM?�?Gc6L­X�x2i�l�JML�T�cgX�cHJML�?Ft
=-L�T��2E"I�L�mH��JML2i�oM=Yf¡T�p2<�=YX�cgJML�jk<�JM>�¢Yr3A�t-¢Yr3A�J-<���¢Yr�>@?�Æ+=-?�l�x2JM?Zi,L�JML�i,=-lWx�XZ<�cg=-myED¹}=Y<�o-iBX�mHJ3lB=YX�cHJML
\ÁmHiBjkXGJ-<|<�cHoMxQXWa�Æ+=-?R<�=-L�T2JM>@cg�Bi,T�E�~�=-lWx�l�JML�T�cHX�cHJML�l�JML�X�=-cgL�i,T¦tYr�ãâJ-j�lB=YX�l�x¦XZ<�c6=-mg?FÆnx�iB<�i�L2J
X�=Y<�o-iBX
?ZX�c6>Rp�m6c"Æ�iB<�iFf�<�i,?Zi,LQXZi,T�E

ÉnÜkÝOÞ�ß�à­ä

Cni,?�p�mHX�?�J-jVm6p�>@cgL�=-L�l�i-A3l�JMmgJ-<,A�=-L�T�J-<�cHi,LQX�=YX�cHJML¡i�d3f1iB<�cg>�i,LQX�?�cgL�i�d3f1iB<�cg>�i,LQXF]YE"��=YX�=%Æ�iB<�iGl�JM>G:"cgL2i,T
=-l�<�JM?�?�?�p2:2«^i,l�X�?BEn\Á=���l a�S¡i,=-LªC�¹�?�Æ�iB<�i¡f�mHJ-XZXZi,T�j¸J-<@i,=-lWxª?�p2:2�yi�d3fOiB<Wcg>�i,LQX|=YoM=-cgL�?ZX@oM=YfªT�p2<�=YX�cHJML�E
{�iB<�X�c6lB=-mn:�=Y<W?%cgL�X�x�cg?%=-L�T�?�p�lBl�iBi,T�cgL2o�o-<�=Yf�x�?%cgL�T�cglB=YXZi
?ZX�=-L�T�=Y<�TªiB<�<�J-<W?@J-jG>�i,=-L�EK\ÁT"a@C}¹n?�Æ�iB<�i
<�i���lB=-m6lBp�mg=YXZi,T�XZJ
T2i,>�JML�?ZXZ<W=YXZi@X�x2i@oM=Yf�i�hOi,l�XBE�z3=,�3cgL2oM?Fc6L­<�i,=-l�X�cHJML�X�c6>�i�Æ�=-?Gf�mHJ-XZXZi,T�?�x2J Æ;cgL2o�X�x2i
T�cHhOiB<�i,L�l�i�:OiBX�Æ�iBi,L/oM=Yf�=-L�T�J �-iB<�mg=Yf¦l�JML�T�cHX�cgJML�?BEV\ki§a�C�¹�?FÆ�iB<�i�<�i���lB=-m6lBp�mg=YXZi,T�XZJ
T2i,>�JML�?ZXZ<W=YXZi@X�x2i
i�h1i,l�X�J-j�XZ<W=-L�?�cHi,LQX�l�x�=-L2o-i,?,E"z3=,�3cgL2oM?�cgL%<�i,=-l�X�cHJML¡X�cg>�i�Æ�=-?+f"mHJ-XZXZi,T�?�x2J§ÆncgL2o|X�x2i�T�ceh1iB<�i,L�l�i�:1iBX�Æ�iBi,L
ÆncgX�x3�yXZ<�=-L�?�cgi,L�X�=-L�T�Æ;cHX�x2JMp2X^�yXZ<�=-L�?�cHi,LQX+?�cHoML�=-mg?�=YX�X�x�iF�2d2=YX�cHJML¡>@=Y<�NOE

ÉnÜkÝOÞ�ß�à
å

Cni,?�p�mHX�?RJ-jnX�x2i�?�=-lBlB=-T�c6l%iB�-i¡>@J �-i,>�i,LQX�X�=-?ZNOE�b�cgm6mHi,T/?�ÇDp�=Y<�i�cgL�T�cglB=YXZi,?R��cg>��yJ �-iB<�mg=Yf�A}J-f1i,L5?�ÇDp�=Y<�i
��cg>)� w <�cgoMx�X^����cg>)��J§�-iB<�mg=Yf�A�J-fOi,L)XZ<Wcg=-L2oMmHi���cg>)�yoM=Yf�AQ=-L�T)��mgmHi,T|XZ<�c6=-L2oMmHi���cg>)� w <�cHoMxQX^�yoM=Yf%l�JML�T�cHX�cHJML�?BE
~�=-l�x@?�p�:3«^i,l�XV?�x2J Æn?�=�lBmgi,=Y<�oM=Yf@i�hOi,l�XBEDb�p2<�X�x�iB<�>�J-<�i-A-mg=YXZi,L�lBcgi,?�Æ�iB<�i�jkp2<�X�x2iB<�jk=-lBcgm6cHX�=YXZi,T�cgL|X�x2i���cg>)�
w <�cHoMxQX^�yoM=Yf
l�JML�T�cHX�cHJML�\Á?ZiBiGXZi�dDXKcgL�T2iBX�=-cgm¸aWE

ÉnÜkÝOÞ�ß�à
æ

z3lWx2i,>@=YX�cH�Bi,T�T�cg=Yo-<�=->'J-j�X�x2i�f1iB<�cHf"x2iB<�=-m�lBp�i,cgL2o|i�dDf1iB<�cg>@i,L�X�\ki�dDf1iB<�c6>�i,L�X�tMaWE�z3cg>@c6mg=Y<�l�JML�T�cHX�cHJML�?�=-?
i�d3f1iB<�cg>�i,LQX�]�Æ�iB<�i�XZi,?ZXZi,T@ÆncHX�x)=-T�T�cHX�cgJML�=-mDXZ<�=-L�?�cHi,LQX�f1iB<�cHf�x2iB<W=-m�lBp2i,?�\^] ��>�?Wa�=YX�X�x2i�XZJ-f2��mHiBjkX�J-<�XZJ-f2�
<�cgoMx�X@\k<�=-L�T�JM>@cH�Bi,T"a�J-j�X�x2i���d3=YX�cHJML­l�<�JM?�?BA1j¸JMmgmgJ Æ�i,T­:Q�
X�x2i�cgL�XZiB<���=-m�\ � �3¹;aWE�¹}=Y<�o-iBX�Æ+=-?�f�<�i,?Zi,LQXZi,T
=YXRXZJ-f2��mHiBjkXG=-L�T8XZJ-f2�y<WcHoMx�X�\k<�=-L�T2JM>�cH�Bi,T"aWA�l�JM>�f1JM?�cgL�o­ç¾��=-mgc6T�è�\yé�cgT2i,LQX�cglB=-mVlBp�i��yX�=Y<�o-iBX|mgJDlB=YX�cHJMLOa�=-L�T
çucgLQ�Y=-mgcgT�è�\yé�T�cHhOiB<�i,LQXWa�XZ<�cg=-m6?BEM~�=-lWx�l�JML�T�cgX�cHJML@l�JMLQX�=-cgL2i,T%tYr�ãêJ-j�lB=YX�l�x%XZ<�cg=-mg?�Æ;x2iB<�i�L2JFX�=Y<�o-iBX�?ZX�cg>|p�mgc
Æ�iB<�iFf�<�i,?Zi,L�XZi,T�E

ÉnÜkÝOÞ�ß�à­ë

\Á=�a�C�i,?�p�mHX�?�J-j3X�x2i�fOiB<WcHf�x2iB<�=-m-lBp�i,cgL2o�i�d3f1iB<�cg>�i,LQX�\ki�d3fOiB<Wcg>�i,LQX�tMaWE�¹nx2iV<�i,?�p�mHX�?�J-j2�;?�p2:3«Zi,l�X�?�=Y<�i�l�JM>)�
:�c6L2i,T�=-L�T�=,�-iB<W=Yo-i,T�E���=Y<�N@:�=Y<�?�cgL�T�cglB=YXZi;>�i,=-L�C�¹�?�jkJ-<�X�x2iRç¾�Y=-mgcgT�è1\Á?�=->�i§a�mHJDlB=YX�cgJML�AD=-L�T%mgcgoMx�X�:�=Y<�?
cgL�T�cglB=YXZi�çucgLQ�Y=-mgcgT�è�\ÁT�cHhOiB<�i,LQXWa+mHJ3lB=YX�cHJML�A"j¸J-<Ki,=-l�x
l�JML�T�cgX�cHJML�E�C�¹�?K=YXnX�x2i|?�=->�i|mHJDlB=YX�cgJML�?�cHoML�cH��lB=-LQX�mH�
<�i,T�p�l�i,T�cgL¡:OJ-X�x¡oM=Yf
l�JML�T�cHX�cHJML�?BE�\k:1a � JM?ZX^�y:1i,L2iB��Xn=-L�=-mH�3?�cg?BE�¹nx2iG>@=YoML�cgX�p�T2i�J-j+ç¾:1i,L2iB��XBè�\yé�?�=,�3cgL2o

ç�Ü



cgL¦C�¹�?WaFÆ�=-?�>|p�lWx�i,L�x�=-L�l�i,T¦ÆncHX�x�ç¾oM=Yf�è�cgL�XZiB<���=-mg?,A}=-L�T¦>@=�d2cg>@=-m�ÆncHX�x�XZ<�=-L�?�cgi,L�X)l�x�=-L�o-i,?)J-j�X�x2i
�2d2=YX�cHJML%l�<�JM?�?;\ w <Z�²��=YfOa�cgL@X�x2i�oM=Yf�l�JML�T�cHX�cHJML�EQIK�Dmké�T�cg>)�yJ§�-iB<�mg=Yf�A w <Z�²IK�3m¸é�T�cg>)�y:�<�cgoMx�X^��T�c6>)�yJ �-iB<�m6=Yf
��=Yf1é�T�cg>)�yoM=Yf�A w <��²��=YfOé�T�c6>)�y:�<�cHoMxQX^��T�cg>��yoM=Yf�l�JML�T�cHX�cHJML�?,E

ÉnÜkÝOÞ�ß�à
ì

Cni,?�p�mHX�J-j�X�x2i�Ænx2JMmgi;¬�=-?�x�i�d3f1iB<�cg>�i,LQX�\ki�d3f1iB<�cg>�i,LQX�tMaWE3b�cgm6mHi,T%?�ÇQp�=Y<�iKcgL�T�cglB=YXZi,?��Kc6>)� w NQoMCni,T3����cg>)�
J§�-iB<�mg=Yf�A2J-f1i,L�?�ÇDp�=Y<�i���cg>)� w <�cHoMxQX^����cg>)�yJ �-iB<Wmg=Yf�A3J-f1i,L�XZ<�cg=-L2oMmHi���cg>)� w NDoMC�i,T3�yoM=Yf�A�=-L�T%�"mgmHi,T%XZ<�cg=-L3�
oMmHiF��cg>�� w <WcHoMx�X^�yoM=Yf
l�JML�T�cHX�cgJML�?BE2C�¹�?�Æ�iB<�iF>�JM?ZXn<�i,T�p�l�i,T¡c6L�X�x2iF��cg>)� w <�cHoMxQX^�yoM=Yf
l�JML�T�cHX�cHJML�E

ÉnÜkÝOÞ�ß�à�í

\Á=�aFC�i,?�p�mgX�?FJ-j+X�x2i�oM=Yf�i�dDf1iB<�c6>�i,L�X�\ki�dDf1iB<�cg>@i,L�XG�MaWE�b�cgmgmHi,T8?�ÇDp�=Y<�i%cgL�T�cglB=YXZi,?FX�x2i�:�<WcHoMx�XFT�p2<�=YX�cHJML
] ��>@?BA+J-f1i,L&?�ÇDp�=Y<�i5],¢5>@?BA�J-fOi,L�XZ<�c6=-L2oMmHi5]Br-rº>@?BA+=-L�T���mgmHi,TªXZ<�cg=-L2oMmgi��Mr-rº>@?BE�S
=�d3>|p�>îC�¹
<�i,T�p�l�X�cHJML�JDlBlBp�<�<�i,T&ÆncHX�xªX�x2i8oM=YfïT�p�<�=YX�cHJML$t-¢Yrº>@?BEF\k:Oa%C�i,?�p�mHX�?�J-jRX�x�i­c6L�cHX�cg=-mn�2d3=YX�cgJML&i�dDf1iB<Z�
cg>@i,L�X­\ki�dDf1iB<�cg>@i,L�X%�MaWE+b�cgmgmHi,T�?�ÇQp�=Y<�i
cgL�T�cglB=YXZi,?�X�x2i­��cg>)�yJ§�-iB<�mg=Yf&l�JML�T�cHX�cHJML�ÆncHX�x�=-L�cgL�cgX�cg=-m�T�cg>
T�p�<�=YX�cHJML"é)]Br-r�>@?BA�J-f1i,L/?�ÇQp�=Y<�i@X�x�=YXGÆ;cHX�x�]Br-r-r
>@?BA�Æ;x�cgmHi)J-f1i,L�XZ<�c6=-L2oMmHi@cgL�T�cglB=YXZi,?FX�x2i%�Kc6>)�yoM=Yf
l�JML�T�cHX�cHJML�ÆncHX�x�X�x2i�cgL�cgX�cg=-m"T�cg>)��T�p2<W=YX�cHJML�]Br-r@>�?BA2=-L�T���mgmHi,T%XZ<�cg=-L�oMmHi;X�x�=YX�ÆncHX�x­]Br-r-r@>@?BE2C�¹�?+Æ�iB<�i
?�x�J-<�XZiB<@cgL5X�x2i�oM=Yf�l�JML�T�cHX�cHJML�?|X�x�=-Lºc6L5X�x2i�J �-iB<�m6=Yf�l�JML�T�cHX�cgJML�?BE�b�p2<�X�x2iB<W>�J-<�i-AVC�¹�?�Æ�iB<�i�jÁp2<�X�x2iB<
<�i,T�p�l�i,T�Ænx2i,L�X�x�iGcgL�cHX�c6=-m"T�c6>ð�2d3=YX�cgJML¡T�p2<�=YX�cgJML�Æ�=-?;mHJML2o�\^]Br-r-r�>�?WaWE

Ó�ñ�ò�ókà8×Rñ�ô�õ§Ükö"÷�ø

Ó�ñ�ò�ókà/ä
ù
ú�ûZü-ý �K=YX�=�Æ�iB<�i)=-L�=-mH�D�Bi,T
Æ;cHX�x�=%X�x2<�iBi��yÆ+=,�
>�i,=-?�p2<�i,?KJ-jV=-L�=-mg�D?�c6?nJ-j��Y=Y<�cg=-L�l�i|jkJ-<;i,=-lWx
?�p�:2�yi�dDf1iB<�c6>�i,L�XBE�I�L�mH��X�x2iF>�=-cgL�i�h1i,l�X�?n=-L�T¡c6L�XZiB<�=-l�X�cgJML�?�X�x�=YX�Æ�iB<�iG?�cHoML�cH��lB=-LQX�=Y<�iFoMcH�-i,L
x2iB<�i-E
� JML�T�E¥é � JML�T�cHX�cHJML�E"þFf�ÿ�E¾rM¢DE�þ-þ|f�ÿ�E¾r2]YE

Ó�ñ�ò�ókà�å­ù
ú�ûZü-ý �K=YX�=�Æ�iB<�i)=-L�=-mH�D�Bi,T
Æ;cHX�x�=%X�x2<�iBi��yÆ+=,�
>�i,=-?�p2<�i,?KJ-jV=-L�=-mg�D?�c6?nJ-j��Y=Y<�cg=-L�l�i|jkJ-<;i,=-lWx
?�p�:2�yi�dDf1iB<�c6>�i,L�XBE�I�L�mH��X�x2i@>�=-cgL­i�hOi,l�X�?|=-L�T�c6L�XZiB<�=-l�X�cgJML�?�X�x�=YXFÆ�iB<�i@?�cgoML�cH��lB=-LQXF=Y<�i�oMcH�-i,L�x2iB<�i-E�þ
f�ÿFE¾rM¢DE�þ-þGf�ÿ�E¾r2]YE

Ó�ñ�ò�ókà8æ8ù
ú�ûZü-ý �K=YX�=�Æ�iB<�i)=-L�=-mH�D�Bi,T
Æ;cHX�x�=%X�x2<�iBi��yÆ+=,�
>�i,=-?�p2<�i,?KJ-jV=-L�=-mg�D?�c6?nJ-j��Y=Y<�cg=-L�l�i|jkJ-<;i,=-lWx
?�p�:2�yi�dDf1iB<�c6>�i,L�XBE�I�L�mH��X�x2i@>�=-cgL­i�hOi,l�X�?|=-L�T�c6L�XZiB<�=-l�X�cgJML�?�X�x�=YXFÆ�iB<�i@?�cgoML�cH��lB=-LQXF=Y<�i�oMcH�-i,L�x2iB<�i-E�þ
f�ÿFE¾rM¢DE�þ-þGf�ÿ�E¾r2]YE
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Æ Ã Ë¸Íyº Ý)Á î¡Ã Íy»`º Ã Í Ã ¹`É ¹ Ã Å`º�»�Ì�À.¾ Ã Åd¾|ÔÓÅd¹`Ì Ã Í�»

ß ï ¿Cº�¹�Ì�É	º�À�Å ½^Ú�Íxè[ò	ê Å��^·�Ìrè[ò	ê Î Ã ¿�èhò'ê Å � Ê.ýVè[ò'ê ½;Ú�º�¹ Ã Í�Íhèhò'ê
ß ï ¿9áVÝ
Í�Ä¸É	Ì�À Ã À¸¾�º ì¸áØÝ ì¸á�ç ëeá�é ë�áãæ ì¸á�Þ
¾�½)Íy½)¹ Àeá�À ì¸áãÜ À�ápÛ ì¸áãæ Àeá�Þ
½)¹`Ìyº�À�Å Ã ÅdÌ�½�À ÀeáãÞ ë�áãÜ ëeápÛ Àeáãë ì¸áÚÀ
º�Ï�º,É	½^Ú)º�É	º�À�Å ë�áãÞ ë�áãÜ ëeápÛ ì¸áØÝ ë�á�Ü
ß ï ¿9á9ç
¿Bº�¹`Ìy¿¸Ô¸º�¹ Ã Í çeáãÜ çeáãæ ëeáyÝ ë�á¬ì ë�á�Þ
â�Ô¸½)Íyº)Ù Ã »`Ô ì¸á�Û ì¸áãÜ ì�ápÛ Àeáãë Àeá�Þ
ß ï ¿9áBë
Î Ã ¿ çeá�ç çeáØÝ Ý�ápÛ çeáãÞ çeá�Þ
Ì�À¸ÌØÅdÌ Ã Í�­ ï¸Ã ÅdÌ�½�À ì¸á�À ë�á�À ëeápÛ ì¸áãë ì¸á�Þ

Æ Ã Ë¸Í�º�ç�Á¡ÙeÄ¸É	É Ã ¹�Ï3½>¼ Ã À Ã ÍyÏ�»`º�»�½�¼#Ú Ã ¹�Ì Ã À�¾�º!½�¼#º ï ¿Cº�¹`ÌyÉ0º�À�Å,Ý

Æ Ã » Ç íh¼ Ã ¾+Åd½)¹ � ý
ñvÄ¸É0ÌyÀ Ã À¸¾�º!º ï ¿Cº�¹`ÌyÉ0º�À�Å

ã�½)À¸·¸ÌØÅdÌ�½�À ç�Ü�á�Û�æ Þ�á�Þ�Þ)Þ�Ý����
þ Ã ¿.·¸Ä�¹ Ã Å`Ì�½)À é�ápç�Û Þ�á�Þ�Þ�Ý����
ã�½)À¸·¸ÌØÅdÌ�½�À ï þ Ã ¿ çeáyÝ^Û Þ�á�ÞGÀ��

ã�½)Í�½�¹Yº ï ¿Cº�¹`ÌyÉ0º�À�Å
ã�½)À¸·¸ÌØÅdÌ�½�À ÝTÀeá¬ì)ì Þ�á�Þ�Þ)Þ�Ý����
þ Ã ¿.·¸Ä�¹ Ã Å`Ì�½)À Ý"ì¸áØÝ^Ü Þ�á�Þ�Þ)Þ�Ý����

ô�¹`Ì�º�À�Å Ã Å`Ì�½)À(º ï ¿Cº�¹�Ì�É	º�À�Å
ã�½)À¸·¸ÌØÅdÌ�½�À çeÝ)áãÜ)é Þ�á�Þ�Þ)Þ�Ý����
þ Ã ¿.·¸Ä�¹ Ã Å`Ì�½)À Ý^Ü�áãé�Ý Þ�á�Þ�Þ)Þ�Ý����
ã�½)À¸·¸ÌØÅdÌ�½�À ï þ Ã ¿ ë�áÚÀ>ë Þ�á�ÞeÝ����

ß Ï)º�É0½^Ú)º�É0º�À�Åd»
ã�½)À¸·¸ÌØÅdÌ�½�À ç�Ü�á¬ì¸Ý Þ�á�Þ�Þ)Þ�Ý����
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Æ Ã Ë¸Í�º2ëeÁ¡ÙeÄ¸É	É Ã ¹�Ï3½>¼ Ã À Ã ÍyÏ�»`º�»�½�¼#Ú Ã ¹�Ì Ã À�¾�º!½�¼#º ï ¿Cº�¹`ÌyÉ0º�À�Å�ç

Æ Ã » Ç íh¼ Ã ¾+Åd½)¹ � ý
ä º�¹`Ì�¿�Ô¸º�¹ Ã Ívº ï ¿Cº�¹`ÌyÉ0º�À�Å

ã�½)À¸·¸ÌØÅdÌ�½�À Ý^é�áãë(À Þ�á�ÞeÝ����
þ Ã ¿.·¸Ä�¹ Ã Å`Ì�½)À é�ápç�À Þ�á�ÞeÝ����

Õ Ô¸½)Íyº)Ù Ã »`ÔÓº ï ¿Cº�¹�Ì�É	º�À�Å
ã�½)À¸·¸ÌØÅdÌ�½�À Ý^Ü�áØÝ^ë Þ�á�Þ�Þ)Þ�Ý����
þ Ã ¿.·¸Ä�¹ Ã Å`Ì�½)À ì¸Ý)á¬ì�ç Þ�á�Þ�Þ�Ý����

Æ Ã Ë¸Í�º!ì�Á¡ÙeÄ¸É	É Ã ¹�Ï3½>¼ Ã À Ã ÍyÏ�»`º�»�½�¼#Ú Ã ¹�Ì Ã À�¾�º!½�¼#º ï ¿Cº�¹`ÌyÉ0º�À�Åjë

Æ Ã » Ç íh¼ Ã ¾+Åd½)¹ � ý
þ Ã ¿Óº ï ¿Bº�¹`Ì�É	º�À�Å

Ñ�¹`ÌyÎ)Ô�Å�·¸Ä¸¹ Ã ÅdÌ�½�À æ�ápÛ>ë Þ�á�Þ�Þ�Ý����
þ Ã ¿.·¸Ä�¹ Ã Å`Ì�½)À ç�é�áãé�ç Þ�á�Þ�Þ)Þ�Ý����
ñ�½�¾ Ã ÅdÌ�½�À ï þ Ã ¿ ì¸á�Þ>ì Þ�á�ÞeÝ����

×xÀ¸ÌyÅ`Ì Ã Í�­ ï�Ã ÅdÌy½)À.º ï ¿Cº�¹`ÌyÉ0º�À�Å
È Ì�É ·¸Ä¸¹ Ã ÅdÌ�½�À Ý^Þ�á�Û Þ�á�Þ�Þ)Þ�Ý����
þ Ã ¿.·¸Ä�¹ Ã Å`Ì�½)À Ý"ì¸áãÜ Þ�á�Þ�Þ)Þ�Ý����
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  flash
50 msec

    CLT
100/200 
  msec

target
 (L/R)
 17 msec

1. dim−
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2. dim−bright−
dim−overlap

3. dim−gap 4. dim−bright− 
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