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Visión Artificial.

- 
Reconocimiento
 de


objetos
.

- Comprensión del


contenido de la imagen.


Análisis
 de la imagen.

- Detección
 de bordes.


- Obtención de contornos

- Correspondencia estereo


- 
Reconstrucción

tridimensional


Procesamiento
 de la

imagen.


- Eliminación
 de ruido.

- Restauración


- 
Realce
 de 
contraste


Adquisición
 de la

imagen.


- 
Modelo Geométrico.
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Å�´G¸�¸?¹&²>»*­=®ZÒa¸�¯*»1¹&²?¹�¼­=®�´mÒÚ¼í Äb¯1ÅgÁ¸Å.´G¸?¸�¹&²>Ôoüf·?¯*ÒUqa¯1®a²�Á § º.§]§ Ì?Ì ×Jü�¯�qa´m¬a¯*²?´G¸?¸�­=Å&Å&´G¬a­m¯1Å�´GÅ&ÄG­=¸?¹â·cµÑ­aÆ²?¯bq�´s»*­=¸�¸?¹&¬b­ §7¥ ÏG¯*»*¯1²}»�´G¬a´o³a®a­oÔÑ²?¯�q�´P·c­=µ�´G¬a­s¯*Å�¯1¸?¸�­=¸KÒa¸�­=µÑ¯*¬a¹Ã­kÒ�´G¸?´k»�´�¬�´Z´GÅ&ÄG­=¸?¹â·cµÑ­a×

S ¹ÃÄ=³a¸c´ § \=)µ'x¸?¹&µÑ¯*¸}Òa´G¸}¬a¯]¹&µ�¼´GÄ=¯1®a¯*²}³b·?¹&ÅÃ¹&º�´�¬�´G²-Ò�´�¸c´Z¸?¯*´GÅ&¹Ãº�´G¸-Òb¸?³a¯1Þ�´G²*×
ÜxÅÚ¯1¸?¸?­G¸�¯1²�·c´Ñ¬a¯�á�®a¹Ã¬a­�»*­=µÑ­�²?¹&ÄG³a¯
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VD´GÞaÅ&´ Û?Û?Û ) Z ¯1²?³aÅâ·I´G¬a­G²�¬b¯P¯¬Ä�Ò	¯1¸?¹&µÑ¯*®�·c´G»*¹Ã­=®a¯*²y»1­=®nÅ&­=²}µ�¼¯1·?­�¬a­G²}Ò�´G¸c´Z»*´GÅ&»1³aÅÓ´G¸ S ×ØÚ¹&®b¯�´GÅ ØÚ¹&®b¯�´GÅUË�­=¸?µ�´GÅÃ¹&º�´�¬a­ �½ØgÜ Z XzË�ü¨X �§ ¾R'x³a®�·c­=² § × ¥ \ ¥ M]M ¥ × §�¥ ��¾]\=ß ¥ × ¥G¥ M.M.�Gß ¥ \ ¥ × ¥=¥ � § � ¥b§G§\]��'x³a®�·c­=² §7¥ §�×8¾ § � ¥ ×4ß]º ¥ \�¾.M ¥ ×4¾]\=ß ¥b§ ¾ ¥ ×4ß]º]�Aº]�n�
»*­=®a²�¹&²!·c¯o¯1®hÅÓ´�¬b¹&²�·c´G®a»1¹Ó´i´GÅÈ»*³a´G¬a¸c´�¬a­©¯*®�·c¸�¯o¯*ÅDÒa³a®�·c­©»1­=¸?¸�¯*²�Ò	­=®b¬a¹&¯1®�·?¯oÔ½Å&´�Å�¼í ®a¯*´�¯*Òb¹&Ò�­=ÅÓ´G¸¯*®qÅÓ´¶»1³�´GÅJ¯1²�·?¯ZÒa³a®�·c­n¬a¯1Þ	¯1¸�¼í ´i¯1²�·c´G¸ÑÁ@¯1²�·c­©Ï�´iÒ�­=¸m»�´�¬�´iÒa³a®�·c­n»1­=¸?¸�¯*²?Ò�­=®a¬b¹&¯*®�·?¯ Ì ×2Ë ¯*²�¯1Å®f³bµ�¯1¸?­Ö¬a¯�Òb³a®�·c­=²PÇ�³a¯�»1­=µÑÒ	­=®b¯*®ÀÅÓ´©µo³a¯1²�·c¸?´b×iØÚ­=²]¸�¯*²?³bÅÃ·I´�¬a­=²]²?¯Ñµo³a¯1²�·c¸?´G®�¯1®�Å&´©·c´GÞaÅ&´Û?Û?Û × ÜxÅ�¯*¸�¸?­=¸�¯*²�·�¼´�µÑ¯*¬a¹Ã¬a­�¯1®�ÒÚ¼í Ä�¯*ÅÃ¯*²1× ¼Üx²�·?­=²i²�¯½¸?¯�Ú�¯¹#?´�®�¬a¹&¸�¯*»1·c´GµÑ¯*®�·c¯Ð¯*®|¯1Å.»C¼´GÅ&»1³aÅ&­Õ¬a¯Å#¼í ®b¯�´G²-¯1Òa¹&Ò�­=Å&´G¸?¯1²*Æb»1­=µÑ­Z²?¯�Ï=¯P¯*®nÅÓ´káaÄ=³a¸c´ § �f×AÜA²!·I´Zá�Ä=³a¸?´Zµo³a¯*²!·c¸?´Ñ´�ÅCÒa¸?­GÄ=¸c´Gµ�´Th+ikjiÇ�³a¯²?¯-¬a¯1²c´G¸�¸?­=ÅÃÅ7¼­m¬b³a¸c´G®�·?¯-¯*²!·c¯-·c¸?´GÞ�´�#�­bÆ=Ç�³a¯}¯*®�·c¸�¯-­G·?¸c´G²J»1­=²c´�²*Æ�¯*²x»*´GÒ�´GºK¬a¯KÏf¹&²�³�´GÅ&¹Ãº�´G¸ÈÅÓ´�²>Å�¼í ®a¯�´�²¯*Òa¹ÃÒ	­=Å&´G¸?¯1²9¯1®�·c¸?¯�³a®iÒ�´G¸9¬a¯m¹Ãµ|¼´GÄG¯*®a¯1²*×xØg´sÏG¯*®�·I´G®a´o¬a¯mÅÓ´s´GÒaÅÃ¹&»�´�»*¹7¼­G®�²�¯m¯*®a»1³a¯*®�·?¸c´o¬a¹âÏ�¹Ã¬a¹&¬a´¯*®¶¬b­=²*Æ�»�´G¬�´PÒ�´G¸!·c¯�»*­=®�·c¹Ã¯*®a¯.³a®�´k¬b¯.Å&´G²9¬b­=²9¹Ãµ|¼´�Ä=¯*®a¯1²9¬b¯�ÅÓ´�á�Ä=³b¸c´ § \b× � ´G¬�´P¹&µ�´GÄ=¯1®Ñ·?¹&¯*®b¯³a®ÐÒb³a®�·c­¶Ç�³a¯P»*­G¸?¸?¯1²?Ò�­=®a¬a¯k´ÑÅ&´ZÅ#¼í ®b¯�´o¯*Òb¹&Ò�­=ÅÓ´G¸}¬b¯PÅ&´Z­G·c¸?´Ñ¹Ãµ¶´GÄG¯*® à ¯1ÅgÒa³a®�·c­Ñ¬a¯PÅÓ´Z¹&µ�´GÄ=¯1®¹&º*Ç�³a¹Ã¯*¸�¬�´Ö²�¯�¯1®a»*³b¯*®�·c¸?´½¯*®Õ³a®Õ¯¬Äf·c¸?¯1µ�­Ð¬a¯ÑÅÓ´©Òa¸?¹Ãµ�¯1¸c´©Å&¯�·c¸?´_l�Ï�lÐ¬a¯m;·Â]~�Â
�£!����~���ÆÈµÑ¹&¯1®�·c¸c´�²Çf³b¯©¯*®�ÅÓ´½¹Ãµ¶´�Ä=¯*®Õ¬a¯*¸�¯*»�q�´q¯*Å9Òa³a®�·c­q²?¯©¯1®a»*³b¯*®�·c¸?´À¯1®�ÅÓ´ÐÏG¯*®�·I´G®a´À¹Ã®bÝÂ¯*¸�¹&­=¸P¬a¯iÅ&´½»�´G²?´h¬a¯µ¶´G¬b¯*¸c´�×-Üx®uÅÓ´oá�ÄG³a¸c´bÆ	´GµoÞ�­=²yÒa³a®�·?­=²m´GÒa´G¸?¯1»*¯*®Ð¸?¯1²c´GÅâ·I´G¬a­G².»1­=®½»1¸?³a»1¯*²*Æ�·I´G®�·?­¶¯*®Ð¯*Åg¹&®b»*¹&²�­Á,´ Ì »1­=µÑ­©¯*®q¯*ÅJ¹Ã®a»*¹Ã²?­qÁÂÞ Ì ×"'>´G¸?´©¬a¯*µÑ­=²�·?¸c´G¸�Çf³b¯ÑÅ&´¶µ�´GÄ=®a¹â·c³a¬u¬b¯*ÅJ¯1¸?¸?­G¸�¯*²�·�¼´©¸?¯*Å&´G»*¹Ã­=®�´G¬a´´½ÅÓ´Ö¯�Äb´G»1·?¹Ã·?³a¬�¬a¯iÅÃ­=²sÒb³a®�·c­=²ZÇ�³a¯i²�¯i¯*µÑÒaÅÃ¯�´G®«Òa´G¸c´½»*´GÅ&»1³aÅÓ´�¸sÅ&´Ðµ�´�·c¸�¹&º�ÝÂ³a®a¬�´GµÑ¯*®�·c´GÅ�ÆJ²�¯¹&Å&³b²�·c¸?´hÅÓ´qÒa¸?³a¯1Þ�´Õ»1­=®|ÅÃ­=²�\]�ÕÒb³a®�·c­=²�»*­=®\Òa¸?¯1»*¹&²�¹7¼­=®�´ÀÒC¼í Ä�¯*Å,× � ÅÓ´G¸?´GµÑ¯*®�·c¯Ö²?¯ÖÒa³a¯1¬a¯ÐÏG¯*¸Çf³b¯k¯*Ågµ�¼¯1·?­�¬a­ÑÅ&¹Ã®a¯�´�ÅÚ³a²c´G¬b­¶¯*®½¯*Åg¹&®a»1¹&²�­¶´ Ì ¬a¯PÅÓ´Zá�Ä=³a¸?´ § �ZÅÓ´�Å�¼í ®a¯�´�²�¯1Òa¹&Ò�­=Å&´G¸?¯1²�®b­¶Ò�´G²?´G®
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ÇÈÇÈÇ É�B C�Ì�Ø�ÖUo�×��ÈÕ�Ì�ØÏÎ��3ÉÜA®\¯*²!·c¯u»*´GÒÚ¼í ·?³aÅ&­q²�¯Tq�´G®�²?¯*®�·c´G¬a­«Å&´G²�Þ�´G²?¯1²iÄ=¯1­=µ�¼¯�·c¸�¹&»�´�²ÑÒa´G¸c´ÀÅ&Å&¯�Ï�´G¸�´Õ»*´GÞ	­ÕÅÓ´q¸?¯1»*­=®a²3Î·c¸?³b»*»*¹�¼­=®�¯1³a»*ÅÃ¹&¬a¹&´G®�´q´qÒ�´G¸�·?¹&¸�¬a¯Ö¬a­=²ÑÏ�¹Ã²�·c´G²*×  ¯nÅÓ´�²Ñ·?¸?¯*²Ñ»*³b¯*²�·?¹&­=®b¯*²¶Ç�³a¯Ð²?¯ÐÒaÅÓ´G®�·?¯�´G¸�­=®¯*® Û ×ÞMfÆÈÅ&´i²?¯1Ä=³a®a¬�´n²?¯Ñ´GÞ�­=¸�¬y¼­n´GÇ�³Ú¼í à Å&´i»*³�´GÅx¸�¯*Òa¸�¯*²�¯*®�·I´ÖÅÓ´©´G®�·c¯1²c´GÅ&´©¬a¯ZÅÓ´i¸�¯*»*­G®a²�·?¸?³a»1»*¹7¼­G®*)ØÈ´uÄG¯*­=µÑ¯1·?¸�¼í ´Ð¬a¯nÅÓ´u»Ú¼´�µ¶´G¸?´ÐÔ�Å&´½Ä=¯*­Gµ�¯�·c¸*¼í ´½¯*Òb¹&Ò�­=ÅÓ´G¸1×�Øg´u·c¯1¸?»1¯*¸c´�Æ5Ç�³a¯n¸�¯*Òa¸�¯*²?¯1®�·I´�´hÅ&´¸?¯*»1­=®a²!·c¸?³b»*»*¹�¼­=®Ö¯*®Ö²?¹�Æb²?¯P¬a¯¹#?´ZÒ�´G¸?´Ñ¯1ÅÚ²?¹ÃÄ=³a¹&¯1®�·c¯�»�´�ÒÚ¼í ·?³aÅ&­a×Øg´�ÄG¯*­=µÑ¯1·?¸�¼í ´q¯*Òb¹&Ò�­=ÅÓ´G¸�¸�¯*ÅÓ´�»*¹&­G®�´À¬b­=²¶¹Ãµ|¼´GÄG¯*®a¯1²�¬a¯Ð³a®�´�µÑ¹&²�µ¶´q¯*²�»*¯1®�´«µ�¯1¬a¹Ó´�®�·?¯½Å&´µ¶´�·?¸?¹ÃºkÝÂ³a®a¬�´�µ�¯1®�·c´GÅ
°m×Dü�¯�¬a¯1²?»*¸�¹&Þa¹Ã¯*¸�­=®À´GÇ�³Ú¼í �Ðµ�¼¯1·?­�¬b­=²�¬a¹ÃÝÂ¯1¸?¯1®�·?¯*²]Ò�´G¸?´Ö­GÞb·c¯1®a¯*¸�°�»1­=®³a®½»1­=®�#�³a®�·c­�¬a¯PÒa³a®�·c­=²�»*­G¸?¸?¯1²?Ò�­=®a¬a¹Ã¯*®�·c¯1²�»1­=®a­f»*¹&¬b­=²y¬a¯k´�®�·?¯*µ�´G®a­aÆ�Ôn­G·?¸?­Ñµ�¼¯�·c­f¬a­�Ç�³a¯kÅ&´­=Þb·c¹Ã¯*®a¯-´mÒ�´G¸�·?¹&¸D¬a¯-ÅÓ´�²Jµ¶´�·c¸?¹Ã»*¯1²>¬a¯}Òa¸�­7Ô=¯*»1»*¹�¼­=®�¬a¯y´GµoÞ�´�²J»Ú¼´Gµ�´G¸?´G²*×  ¯-Å&­G²J»*³�´�Å&¯*²>²?¯}Òa³a¯1¬a¯¬a¯*»1¹&¸}Å&­�²�¹&Ä=³a¹Ã¯*®�·c¯
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^`_ é@å ê çUe ì Üx²�³a®qµ�¼¯�·c­f¬a­©Þ�´G²!·I´G®�·?¯Ñ²�¹&µÑÒaÅ&¯PÔ½Ý�¼´G»1¹&ÅÈ¬a¯�¹&µÑÒaÅ&¯1µ�¯1®�·I´G¸1Æ	Òa³b¯*²]¹&µÑÒaÅ&¹Ã»�´�®a­µ|¼´�²KÇ�³a¯mÅ&´s²?­GÅ&³a»1¹7¼­=®i¬b¯mµÐ¼í ®a¹&µÑ­=²A»*³a´G¬a¸c´�¬a­=²-¬a¯�³a®©»*­=®�#�³a®�·c­Z¬a¯m¯1»*³�´�»*¹&­G®a¯*²-ÅÃ¹&®a¯*´GÅ&¯1² à²?¹Ã®�¯*µoÞ�´�¸?Ä=­h¸�¯*²?³bÅÃ·�¼­h²�¯*¸�¯*ÅKµ|¼´G²k¹&µÑÒa¸?¯1»*¹&²�­u¯*®\´GµoÞa´G²oµo³a¯1²�·?¸c´G²Z³b·?¹&ÅÃ¹&º�´�¬�´G²*×±Ë�­À¯1²



� §

´ Ì

Þ ÌS ¹&Ä=³b¸c´ § �¨)AØA¼í ®a¯�´Z¯*Òb¹&Ò�­=ÅÓ´G¸9³a²c´�®a¬a­Ñµo³a¯*²!·c¸?´Ñ¬a¯;\]��Òa³b®�·?­=²*×9´ Ì ØÚ¹&®b¯�´GÅ,×JÞ Ì �½ØgÜ}×
µo³bÔ¶¸?¯*»1­=µÑ¯*®a¬�´�ÞaÅ&¯�Æ�¯*®n·c­f¬a­�»�´G²�­aÆ�¯*²yµÑ¯¹#�­=¸}³a²?´G¸yÅÓ´kÏG¯*¸?²�¹7¼­=®Ö®a­=¸�µ¶´�Å&¹&º*´G¬�´b×

^`_ é@å ê çUe � h è o çUe,é4g�ç�i h ì ØÈ´qÏ=¯1¸?²?¹�¼­=®�®a­=¸�µ¶´�Å&¹&º*´G¬�´u¬a¯1Å�µ�¼¯1·?­�¬a­ÀÅ&¹Ã®a¯�´�Å}µo³a¯*²!·c¸?´�³a®Þa³a¯1® ¸?¯1®a¬a¹Ãµ�¹Ã¯*®�·c­a× 'x¸?­=Ò�­=¸?»1¹&­=®a´^¸�¯*²?³bÅÃ·I´�¬a­=²Öµo³bÔ ´G»1¯*Òb·c´GÞaÅ&¯1²*ÆP´G¬a¯1µ|¼´�²Ö²�¯�³b·?¹&ÅÃ¹&º�´»*­=µÑ­iÞ�´�²?¯ZÒ�´G¸?´iÅ&­=².µ�¼¯�·c­f¬a­=²mµ�¼´G².»*­=µÑÒaÅ&¯�#�­=²*×sü�¹DÅ&­iÇ�³a¯Z²�¯ZÞa³a²�»�´©¯*²�¸?´GÒa¹&¬b¯*ºZ´G®�·?¯*²Ç�³a¯]Òa¸?¯1»*¹&²�¹7¼­=®n²�¯s¸�¯*»*­Gµ�¹Ã¯*®a¬�´o³�·c¹&ÅÃ¹&º*´G¸K¯1²�·c¯Pµ�¼¯1·c­f¬a­a×
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^ � _ % ì ØÚ­=²gµ�¯�#�­=¸?¯1²Ú¸?¯*²�³aÅÃ·c´G¬a­=²Ú­GÞb·c¯1®a¹&¬a­G²Ú¯*®P¯*²�·?¯x·c¸c´�Þ�´�#�­y²?¯µq�´G®P¬�´G¬b­.´�ÒaÅ&¹Ã»�´G®a¬b­-¯*²!·c¯µ�¼¯�·c­f¬a­aÆ=²�­=®�·c´GµoÞa¹�¼¯*®ZÅÃ­=²Aµ�¯�#�­=¸?¯1²x¸?¯*Ò�­=¸!·I´G¬a­G²5¯1®�Å&´�Å&¹Ã·?¯*¸?´�·c³a¸?´�Á¸Å.´G¸�·?Å&¯1ÔsÔ�Æ�¹&²�²?¯1¸?µ�´G®Á�¾ ¥G¥ � Ì?Ì Æ�²�¹&¯1µ�Òa¸�¯.Ô�»*³�´�®a¬a­�ÅÓ´P²?³aÒ�­=²?¹Ã»*¹�¼­=®i¬a¯mÇ�³a¯�¯1Å�¸�³a¹&¬a­kÒa¸?¯1²?¯*®�·?¯P¯1²}Ä�´G³a²�²?¹&´G®a­o²�¯�´Ïf¹Ó´GÞaÅÃ¯G×yØg´�¬b¯*²�ÏG¯*®�·I´
#?´i¯*²m¯1Åg·?¹&¯1µ�Ò�­�Ç�³a¯s»*­=®b²?³aµÑ¯kÅ&´�µÑ¹&®a¹Ãµ�¹Ãº�´G»1¹7¼­=®i¯1®½¯1ÅDÒ�´�²?­©ßÑ¬a¯²?³Ð´GÅ&ÄG­=¸?¹â·cµÑ­a×
^ °WH��&�*H ) ì ÜxÅ9µ�¼¯1·?­�¬a­ Z XzË�ü¨X � q�´Ð¬b¯*µÑ­=²�·?¸c´G¬a­Ð²?¯1¸k´GÅAµÑ¯*®a­G²P·c´G®�Þa³b¯*®a­Ð»*­=µÑ­¯*ÅCµ�¼¯1·?­�¬b­oÅ&¹Ã®a¯�´GÅ,×JÜx²}³a®nµ�¼¯1·c­f¬a­Z»1­=®a²?¹Ã¬a¯*¸?´G¬a­�»*­Gµ�­Z´�³b·c­=µ�¼´�·?¹&»*­bÆfÔ=´�Ç�³a¯]Ò�­=¸-²*¼í ²?­=ÅÃ­¬a¯*²�»�´G¸!·I´i»1¹&¯*¸!·c­=².Ò�´G¸�¯*²m¬a¯kÒa³a®�·c­=².Ô½»1­=®a²?¯1¸�Ï�´iÅ&­G²�µÑ¯¹#�­=¸�¯*²�Òa´G¸c´¶³b®hµ�¯�#�­=¸�¸�¯*²?³bÅÃ·I´�¬a­´GÅx»�´�Å&»*³bÅÓ´G¸Ô°m×ÈØg´Ö¬b¯*²�ÏG¯*®�·I´
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^ Oü�]�$�$~ ¡$�m� �ýA!���ý��B¡A�Y� ¼Üx²�·?¯Ö¯1²�³b®a¹&¬a¹Ã¸?¯1»*»*¹Ã­=®�´GÅ,Æx®a­q²?¯rq�´G»1¯ÖÅ&´uÞm¼³a²?Ç�³a¯1¬�´Õ¯1®�´�µoÞ	­G²²?¯1®�·?¹&¬a­G²x¬a¯yÅÓ´�Å�¼í ®a¯*´m¯*Òa¹ÃÒ	­=Å&´G¸*×  ¯y´G»1³a¯*¸�¬a­P´�ÅÓ´�¹Ãµ¶´GÄG¯*®Z¯*®�Å&´mÇf³b¯�²�¯}¯*²!·�¼¯yÞa³a²�»�´G®a¬b­s¯1ÅÒÚ¼í Ä�¯1Åa»*­=¸�¸?¯1²?Ò�­=®a¬a¹Ã¯*®�·c¯�ÆfÅ&´mÞm¼³a²?Ç�³a¯1¬�´]¯*²A´G®�·c¯1²A­P¬b¯*²?Òb³K¼¯*²5¬a¯*Å�ÒC¼í Ä�¯*Åa¬b¯}Ò�´G¸�·?¹&¬�´�×Èã9´mÇ�³a¯²?¯P·c¸c´�Þ�´�#?´�»1­=®u¬a­G²�¹&µ�¼´GÄ=¯1®a¯*²1Æ�²?¹&¯1µ�Òb¸?¯P²?¯kÒb¸?¯*²�¯*®�·I´i¯1ÅD»*´G²?­¶¬a¯kÇ�³a¯sÅÓ´G²�»*­f­=¸?¬b¯*®�´G¬a´G²



§ ¥¬a¯PÅ&­=²yÒÚ¼í Äb¯1Å&¯1².»1­=¸?¸�¯*²?Ò�­=®a¬b¹&¯*®�·?¯*²m¬a¯PÅÓ´�¹&µ�´GÄ=¯1®n¹&º*Ç�³a¹Ã¯*¸�¬�´Ñ²�­=®uµÑ¯*®a­G¸?¯*²�¯*®ÐÅÓ´�¹&µ�¼´GÄ=¯1®¬a¯*¸�¯*»�q�´�×.Üx²!·c¯o»1¸?¹Ã·?¯*¸�¹&­�¯*ÅÃ¹&µÑ¹&®�´oÅ&´ÑµÑ¹Ã·c´G¬Ð¬b¯sÅÃ­=².»*´G®a¬a¹Ã¬�´�·?­=²*Æ�²c´�Þa¹&¯1®a¬a­¶¬b¯o´G®�·c¯1µ¶´�®a­Ç�³a¯]¯*®�·c¸�¯s¯1Å&Å&­G²-®a­Ñ²?¯]¯*®a»1³a¯*®�·?¸c´�¯1ÅÚ»*­=¸�¸?¯1²?Ò�­=®a¬a¹Ã¯*®�·c¯�×
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XLPZEHb-[pOkgPlVSb�XLb-[�OxgG�[�rnV]MHEHMm�+G�Xnb-[pIUG{KSGhK]P\[]b-E��-P\KzEmb-[�ILKNb-_LEmPRO�G�[�XLPZ_^grL[N��rLPRXUG}��Emb-[�G�Emj-b-K]M�VSOQb-[
P\�-b�EHrnV]Mm�-b�[Rt
� å*� � �î^��ç��1ç;ì êz�o�� ì�í�ê�ç>ì7�1î ���ë�ì��*ë1îY� � � çQ���[í+� íR� � ê|í^�ç;é³å
B � Mm[NVSP\C�OJrLfecLb-[?OkgP\V]b}XLb�[?��rnP�K]PR[NrLPRE��-P\C�ILKNb-_LEHP\O�G{[�XLP�_^grL[N��rnPRXUGZ�hXLP�b-I}VSMHOQMH�RG�fRM+gb-C��¡ �PR¢-£
EqG�M�VSMH[Y� (���,-¤d¥]¥ tp¦@GsO�G+��b-K+g� Gsrn[SG�C§rLC�InK]b�fRPRXnMHOQMHPRCdV]bQXnP\VSP\K]OQMHCwg� [NV]MHfRb øoï)ýqùSü©¨ øqü]òl¨ øoï)ýqùSü IUG�K]G
G�fRP\K]f+G{K][]P�GhEHGª[Nb-EHrLf\M*gb-C«gb-InVSMmO�G}t#v^KNKSG�Cnf+G�CFf\b-C�rLCUGh[]b�EHrLf\M*gb-C�G�EHPRG{VSb-KNMqGnyd��O�P\XLMqG�CdV]P^K]P\j-EqG{[
XLPZVSKSG{CL[]MmfRM*gb�C§��rLPT[]PT_UG�[]G�C§PRC�MmCn|~b-KNO�G�f\M*gb-C�EHb�f+G�E¡yn[]rnj-MHP\K]PRC§EqG�XLMmK]P\fRfRM+gb-C���rLPªcLGQXLP�VSb�O�G�K
EqG¬_^grL[N��rnPRXUGnt�­}M?[Nb-_LKNPQP\[NVSG§XLMmK]P\fRfRM+gb-C"[]PsPRCnfRrLP\C�V]KSG§rLCUGFO�P®`Nb-KZ[]b�EHrLf\M*gb-C¯��rLPQEqGFG�CdV]PRK]Mmb-KR°
gPR[NVSG§P\[�EqG¬C�rLP\�{G�[]b-EmrLfRM+gb-C±�¯P\E�ILK]b�fRP\XLMHOQMHP\CdVSbF[]PsKNPRILM�VSP�Iib-KZrLC�XLP\V]PRK]OQMHCLG�XLbFC^grLOQPRKNbFXLP
�-PRf\PR[\t�¦@Gh²Uj-rLK]G�³ , MmEHrL[WVSK]GhPRE;ILKNb}f\PRXLMmO�MmPRCdVSbsG�CdV]PRK]Mmb-KRt

¦@G¬XLM�|~PRKNPRCLf\MqG�P\C�V]K]P�Emb-[YXLM��-PRKN[]b-[ZO$gP\V]b}Xnb-[^fRG�[]M�[NMHP\O�ILKNPhKSG{XLMHfRG�PRC¯EHG�|~b-K]O�G�P\C���rLP�[NP
PREHMmj-P�EqGFXLMmK]P\fRfRM+gb-C�XLP�_^grL[N��rLPRXUG}t*ªYPQG�fRrLP\K]XLb±G§EHGF|~b�K]O�G§P\C���rLPQPR[NVSG´XLMmK]P\fRfRM+gb-C�[]P�P\EHMmj-P�y



(+)��

�#MHj-rnKSG�³ , � � gP\VSb�XLb-[ofRE+gG�[]MmfRb-[zXLPJ_^grn[]��rLPRXLG��§b-InVSMmO�Mm�+G�f\M*gb-Cµtp¦@G�O�G+�-b-KNM¶g� GsXnPJEHb�[oOkgP\V]b}XLb�[fRE*gG{[]MHf\b-[�rnV]MHEHMm�+G�C�rLC´InK]b�fRPRXnMHOQMHPRCdV]b�XLP\V]PRK]OQMHCwg� [NV]MHf\b�ILrLCdVSb{£¶I�b�KW£®InrLCdVSb

EHb-[ZOkgP\V]b}XLb�[TXnP�_^grL[N��rLPRXUG��"b-InV]MHOQMH�+G{fRM*gb�C±[]PQILrLP\XLPRC·f\EqG�[NMm²UfRG�K�PRC�XLb-[Tj-K]rnI�b-[\� ð²ûö$ùSü#õ)ü*¸
õ4ú�ò^ö^÷$ùSü*¸ � ð²ûö$ùSü#õ)ü*¸«ñ^ó©¸#ó'õ)ü*¸�ö$ýª¹4òuó'õ4ú�ö$ýqùSö �¡ �PR¢�EqG�M�VSMm[�� (��-,�¤d¥]¥ t2B?CªEHb-[@ILKNMHOQPRK]b�[RyaEqG�_YgrL[]��rLP\XUG
[]PzXLMHKNMHj-P�[Ugb�EHb�I�b�KºEHGZ|~rnCLfRM+gb-C�b-_�`NP\VSM��-bT�sEqG�[DK]P\[NV]K]MHf\fRMmb-CLPR[\°nOQMHP\C�V]KSG�[D��rLPzEHb-[�[]P\j-rLCLXnb-[prL[]G�C
XLPRKNMm�{G�XUG�[^XLPhILKNMHOQPRKo��[]P\j-rLCLXLb�b-KNXLPRC¯XnP�EqG�|~rLCnfRM*gb�C¯b-_�`NP\V]Mm��b¬�L»©bFEqG�[oK]PR[WVSKNMHfRf\MHb-CnPR[ZIUG�K]G
j-rLMqG{KºEHGª_^grL[N��rnPRXUGnt�¦;b-[ºOkgPlVSb�XLb-[pXnMHK]P\f\V]b-[prL[NrUG�EmO�P\C�V]PY[]b�CFEHPRCdV]b-[Ry���KNPR��rLMmPRK]P\C�XLPYOhrLfecLG�[
MmVSP\KSG�f\MHb-CnPR[TIUG�KSG´EHEHP\jdG�KªG�EqG§O�P®`Nb-KT[]b-EmrLfRM+gb-C�XLP\_LMHXnb¯G���rLPFCLb±rn[SG�C$XLP\K]M���G{XUG�[R°DIiPRKNb±I�b�K
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VeG�f\M*gb-Ch��f\K]rL�RG�OQMHPRCdV]bTcLG�CsILK]b*�-b�f+G{XLbªrnCQMmCdVSPRK�gPR[D��rLP�EHP��{GZjdG�CUG{CLXLbZVSP\K]K]P\CLbTGZEHb-[?OkgP\V]b}XLb�[
fRE*gG{[]MHf\b-[Rt�BD[WVSbQ[]P�XLP\_�PTGhEqG{[��-PRCdVSGa`]G�[���rLP�b�|~K]P\fRP�PRE;G{ILEHMmf+G�K�rnC´G{EHj-b-KNMmV]O�bTP\��b-EHrnV]Mm��bL°LPRCdV]K]P
EqG�[�f\rUG�EHP\[RyUEHG�[�OxgG�[�MHOQI�b�KNVeG{C�V]PR[�[Nb-C´EHG�[�[]Mmj-rLMmPRCdVSP\[R�

½ ­}b-CÀ[NMHOQILEHP\[��:|{gG{fRMHEmPR[QXLP�MmO�InEHPROQPRCdVSG�KRt«voXLPROxgG�[�[Nb-CÀXLP�ILK]b-I�gb-[]M�VSb�j�PRCLP\KSG�E¡y�PR[WVSb
PR[\y���rnP�ILrLP\XLPRCAG{ILEHMmf+G�KN[]P´G�XLM�|~PRK]P\CdVSPR[�ILK]b�_LEHP\O�G�[Q[]MmCxfRG�Oh_LMmb-[�[NMHj-CnMm²UfRG{VSM��-b-[QG�EHG
PR[WVSK]rnf\VSrnKSGsXLPRE@G�Emj-b-KNMmVSOQbLt

½ <ob�CLP\fRPR[NMmVSG�j�KSG�CsfRb�CLb}f\MHOQMHP\C�V]b È ¾ Â Û
Þ Â Û�[Nb-_LKNPzP\EUILK]b�_LEHP\O�Gny�PRELf\b-CLb�fRMHOQMHP\CdVSb Á " ÁÃÂ¡¹0Á



(+¤�%
G�VSKSG+�?gPR[ÁXLP�EqG�[;j�PRCLP\KSG�f\MHb-CLP\[Rt
<obzPR[@CLPRf\PR[]G�K]Mmb^IUG�K]G�PREdILKNb-j-KSG{O�G�Xnb-K;fRb-Cnb}f\PRKÁGzXnP\VeG{EHEHP
EqG�[�KNPR[WVSK]MmfRf\MHb-CLP\[�XLPRE@ILKNb-_LEmPRO�Gnyn[NP+G�C§EHMmCLP+G�EmPR[�bsCLbQEHMmCLP+G{EHPR[\t

½ B?E�InK]MHCnfRMHInMHb�XLPQP\�-b�EHrLf\M*gb-C�CUG{VSrnKSG�EDIiPRK]OQMmV]P�rLCUG�_^grn[]��rLPRXLG´j-Emb-_UG�E?Pl|~PRf\V]Mm�{GnyÁ_UG�[]G�XUG
PRC¬EHGª[NPREHP\fRf\M*gb-C¬XnPYEHb-[�OQPÔ`Nb-KNPR[�MmCLXLMm��MmXLrLb-[DXLPYrnCUGJIib-_LEqG{fRM*gb�C���rLPYfRG�Oh_LMHGªj-P\CLPRK]G�fRM+gb-C
VSK]G�[�j-PRCnPRKSG{fRM*gb�Cwt

B � MH[WVSP\C$XLMm|~P\K]PRCdV]PR[JV}gPRfRCnMHf+G{[hb6ÜÝÞ Â�Â Û Á Ú�$ Áe¸ XnPFG�EHj�b-K]M�VSOQb-[ZP\��b-EHrnV]Mm��b-[Ry�f\b-OQb±EqG�U Â Þ ¹ÕÂ�È�¨" È ÜÃÛ ÅÞ�ÚV, .ÕÞ�ß Æ $[Û). È ILK]b�ILrLPR[WVeGFIib-K�áUb-j-PREÁ�±EHGWU Â Þ ¹ÕÂ�È " È ÜÃÛ ÅÞ�ÚX% Á Ú ÅÁ $_Û
Ü È ��rLP�ILK]b�I�b-CnPQØ�b-cLCY�b��+GÈ�ZYZb-�+Gx� (*Ò�Ò ³ ¥]¥ tA­}MmCÈP\Oh_UG�KNj-bLypP\CdVSK]P´EHb-[QOxgG�[srnVSMmEHMH�RG�XLb-[�XnPR[NVSG�f+G{CÀEHb-[�G�Emj-b-K]M�VSOQb-[
j-PRCºgPlVSMmfRb-[±� ¿ vJÉÊ[ ¥ �:EHG�[�P\[NVSK]G{VSP\j-MqG{[�XLP´P\�-b�EHrLf\M*gb-CÙ�ßB�­�ÉÚ[ ¥ y�EHb�[�f\rUG�EHP\[�cUG{CÀ[]MmXLb·XLP\[]fRKNMmV]b-[
PRC«PR[WVSP±fRG�I;g� VSrLEmbLt5¦@G�P � MH[NV]PRCLf\MqG·XLP�XLMm|~P\K]PRCdV]PR[�V}gPRfRCnMHf+G{[¬��rLP±Iib-CLPRC«XnMH[NV]MHCdVSb	gPRCn|ßG�[NMH[�PRC
PRE�KNb-E�XLPFEmb-[hXLMm[NVSMmCdVSb-[hb�I�P\KSG�XLb�K]PR[sPl�-b-EmrnVSM��-b-[�[NPFXLPR_iP�OÀgG�[J��rnP§CLG�XUG"G±EqG�|ßG�E�VeG�XnPFrLCUG
VSPRb�K+g� GFrLCnMm²UfRG�XLb-K]Gny@EqGFfRrUG{E?XLPR_iPRKRg� G�PR[]IiPRf\Mm²UfRG�K�PREDb-_�`NPlVSM��-b§XLP�fRG�XUG�b-IiPRKSG{XLb-KY�"IiPRK]OQMmV]MHK
rLCUG�fRb-OQIUG�K]G�fRM+gb-C"b-_�`NP\V]Mm�{G�PRCdVSKNP�EqG{[TIib-[NMH_LEmPR[�fRb-OJ_LMHCUG{fRMHb�CLPR[ZXLPQb-IiPRK]G�XLb-KNPR[TIUG�KSG§O�P\XLMHK
[]r ¾�Þ À0ÁÃÂ À0Á ÜÝÞ#" Ä ÛáÚ È ÜÃÛ ÅÞ�ÚUt�¦ÁG�XLPl²UfRMmPRCLf\MqG´P\[ªO�G+�-b-KTPRC�EHb-[ ¿ vJÉÊ[Ry2��rnMHPRCnPR[ªV]MHP\CLPRC�O�G+�-b�K
_UG�[]PQPROQI;g� K]MHfRGnt�BDC�f+G�OJ_LMHbLy@P\C�EqG{[ªB�­�ÉÊ[J[NP�cLG�C�cLP\fecLb±OxgG�[�PR[W|~rLPRKN�Rb-[ªIUG�KSG§PRCdVSP\CLXLP\KJEHb�[
G�EHj-b�K]MmV]O�b�[�V]P;gb-KNMHf+G{O�P\C�V]PQ�[àoG�CL[W£ ¿ P\b-K]j´�¡³ )-)n(a¥N¥ t

¦@G$XLM�|~PRK]P\CLfRMHG$PRCdVSKNP�P\[NVSG�[´Xnb-[FV}gPRf\CLMHfRG�[�cUG$MHXLb$XnMH[]OQMHC�rn��PRCLXnbÈf\b-C P\EYVSMmPROQI�bLy�ILrnPR[
XLPR_LMmXLboGo[]r½üUP � MH_nMHEHMmXUG�Xwy*cLG*�ªG�InEHMHfRG�fRMmb-CLP\[;��rnPprnV]MHEHMm�+G�C ¿ vJÉÊ[#f\b-Cª�{G�Emb-K]P\[@K]P+G{EHPR[ÁPRCªEHrLj-G�K@XLP
_LMHCUG{K]MHb�[w�JB�­�ÉÊ[#f\b-CJ�{G�Emb-K]P\[Á_nMHCUG�KNMHb-[@P\ChEHrLj-G�K;XLPpKNP+G�EmPR[\t�¦@G�[ÁfRb-Cn²Lj-rLKSG{fRMHb�CLPR[2XLPºIib-_LEHG�fRMmb-Cw�
� : y < ¥ ��� : { < ¥ G{ILEHMmf+G�C�PRC¬Emb-[pG{EHj-b-KNMmV]O�b-[?j�PRCºgPlVSMHf\b-[p_LGa`NbJP\EµCLb-OJ_LK]PzXLP ¸&Á ß Á ÜÝÜÃÛ ÅÞ�Ú�$ ÂÃÆ Ú�Ü È3À3È
� ¸&Á ß Á ÜÝÜÃÛ ÅÞ�Ú Á ßòÛ)$[Û ¸ $ È KNPR[NI�P\f\VSM��{G�O�P\CdVSP�th¦ÁGFG{rnVSbdG{XUG�InVSG�_LMHEmMHXUG{X�XLP�Emb-[ZB�­�ÉÊ[ªG{f\VSrLG�EHOQPRCdVSP�[NP
PRCLf\rLPRCdVSK]G�P\C§|ßG�[NP�P � I�P\K]MmO�P\C�VSG�EwP\C�EHb�[ ¿ vªÉÚ[\t
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B?C§PRE;[NMHj-rLMmPRCdVSPZfRG�I;g� VSrLEmb�[]PTILK]b-Iib-CLPZrnC´P\Cn|~b}��rLPTCLb*�-P\XLb-[Nb�IUG�K]GsG{|~K]b-CdVSG�K�PRE;ILKNb-_LEmPRO�G

XLPYEqGªK]PRf\b-CL[WVSK]rnfRfRM+gb-CFVSKNMHXLMmO�P\CL[]Mmb-CUG�E¡ydPREµf\rUG�EwP\[�VSK]G{VeG�XnbhfRb-OQbhrLCFInK]b-_LEmPRO�GJXLPY_^grn[]��rLPRXLGnt
­}PYcUGhXLP\fRMmXLMHXLbJIUG�KSGTVeG�EiILK]b�I�gb-[]M�VSbhr}VSMHEmMH�RG�K�G�EHj-b�K]MmV]O�b�[�Pl�-b-EmrnVSM��-b-[pI�b-KºEqG�[ºKSG��\b-CLP\[�P � ILrLP\[W£
VeG�[TPRC·P\[NV]P�f+G{I;g� V]rLEHbLy;��G�XnPROxgG�[Ry2I�b-KN��rLP�P\E�InK]b-_LEmPRO�G§XnP�KNPRfRb�CL[NV]K]rLf\fRM*gb�C·K]P\ILK]P\[]PRCdVSG±rLCUG
b-_�`NP\V]Mm��bFOhrLEmV]MHOQb}XLG�EuyL�-G���rLP�P � MHj-Ph�{G�KNMqG�[oILrLCdVSb-[�IUG{KSG¬fRb�Cn|~b-K]O�G�KorLC¯O�b�XLP\EHb�V]K]MHXnMHOQPRC}£
[]MHb�CUG�E��~�{G�KNMqG�[�[Nb-EHrLf\MHb-CnPR[�gb-InVSMmO�G{[ ¥ tI�YPRCdVSKNb�XLPªEHb-[zG�Emj-b-K]M�VSOQb-[�Pl�-b-EmrnVSM��-b-[\y�[NPJcUGQXLPRf\MHXLMmXLb
rnVSMmEHMH�RG�K#P\[NV]KSG{V]PRj-MHG�[?XLP�P\��b-EHrLf\M*gb-CµydILrLPR[�PREnPR[]ILG�fRMmbªXLP�_^grL[N��rLPRXUG�O�G�CLPÔ`]GZC^grLOQPRKNbZK]PRG�EHP\[z�ßPR[Ô£
IUG�fRMmb�PRrLf\EHMmXLMqG�CnbªVSKNMHXLMmO�P\CL[]Mmb-CUG�E ¥ y���rLPTG�rLCL��rLPZIib�XLK+g� Gh[]PRK�G{_�b-KNXUG�XLb�XnPZMHj-rUG{EµO�G�CLPRK]GhI�b�K
rLC ¿ vªy}[NPYILKNP\²UP\K]PZK]P\[]IUG{EHXUG�KºPR[WVSPYVSK]G�_UGa`NbJfRb-CFEmb-[pKNPR[]rnEmVeG{XLb-[pV]P;gb-KNMHfRb�[p��rLPYcUG{C�G�EHfRG�CL�+G{XLb
EqG�[�B�­�ÉÊ[���G�XLP\OÀgG�[�[NPªG{I�P\jdGsGsEHG�[�²UEmb-[Ugb�²Lf+G�[�MHCnMHfRMHG�EHP\[pXLPTG�OJ_UG�[�V}gP\fRCLMmf+G�[\t
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�YPRCdVSKNb·XLP¯EqG{[�fRMmPRCLf\MqG�[�fRb-OQILrnVSG�fRMmb-CUG�EmPR[\y�P � MH[WVSPRCAXLM��-P\K][SG{[¬O�PlVSb�XLb-Emb-jUg� G{[Q��rLP¯cLG�C«[]MmXLb
MHCL[NILMHK]G�XUG�[YIib-KYb�_L[]P\KN�{G�fRMmb-CLP\[TXnP�EHb-[YXnMm|~PRKNPRCdVSP\[�ILK]b�fRP\[]b-[�CUG{V]rLKSG{EHPR[\y;fRb-OQbFEqG{[YK]P\XLPR[�CLP\r}£
K]b-CUG{EHPR[\y;f;gb-OQILrnV]b�P\�-b�EHrnV]Mm�-bnyÁPlVSf{tFC§rLfecUG�[TXLPsPR[WVeG�[�OQP\VSb�XLb-Emb-jUg� G�[^[NMHOhrLEHG�C¯rLC"|~PRC�gb�O�P\CLb
CUG{VSrnKSG�EÁIUG�K]GFG�ILEHMmf+G�f\MHb-CnPR[zfRrn��b§b�_�`NP\V]Mm�-bFCnb¬CLPRf\PR[]G�K]MHG�O�P\CdVSP�PR[^PRE#OQMH[NO�b���rLP�PRE2ILK]b�fRP\[]b
CUG{VSrnKSG�EL��rLP�[NMHOhrLEHG�CwtÁvAPR[NV]b-[DOkgPlVSb�XLb-[?[NPzEmPR[?f\b-CLb�fRP�fRb-OQbZ_LMmb{£®MmCL[]ILMmKSG�Xnb-[Rt#­}rsb-_�`NPlVSMm��bªP\[
XLMH[NP0#CUG�K?[NMH[NV]PRO�G�[�G�KNV]Mm²Uf\MqG�EmPR[?G{XUG�InVSG{VSM��-b-[\y$üLP � MH_LEmPR[\y��sKNb-_LrL[WVSb-[\y}fRG�IUG�f\PR[�XLPzK]PR[Nb-Em��PRK�fRMmPRKNV]b
ILK]b-_nEHPRO�GFI�b�KZ[+g� O�Mm[]OQb-[Rt¿�YP\C�V]K]b´XLPsEqG¬��MH[]M+gb-C�I�b-K�f\b-O�InrnVeG�Xnb-KSGF[]PQcUG�C�MHOQILEHP\O�P\CdVeG�XLb
fRb-CxgP � M�VSbJV}gPRf\CLMHfRG�[�_LMmb{£®MmCL[]ILMmKSG�XLG�[DIUG�KSGJG�_�b�K]XUG�KºILK]b�_LEHP\O�G�[�XLP\[]XLPZrLCFInrLCdVSb�XLP^��Mm[NVeGªXLMm|~PÃ£
K]PRCdV]P��[¶ºb-rLO�G��+G���¦;b-rnfecLP\VZ�u³ )-)}(a¥ °*Y�G�[][ Á $ È ß tµ� (*Ò-,�:-¥ °0C´f D CLPRKNCLP\���¿«2P\K]�Rb�I�b-rnEHb-[^� (*Ò�ÒdÑ-¥ °¤ZEHG�j-rLP Á $ È ß tÁ�¡³ )-)�à�¥N¥ tHzC�PÔ`NPROQILEmbhPR[�P\E;G�EHj�b-K]M�VSOQbTXnPZEqG�[�OQb-[Nf+G�[\tDBDEµfRrUG�E�PR[�rLCUGJV}gPRf\CLMHfRGh_UG�[SG{XUG�PRC§G�EHj�b-K]M�VN£
O�b-[^P\�-b�EHrnV]Mm�-b�[ZIUG�KSG¬EHG�P � ILEmb-KSG{fRM*gb�C¯XLPRE�P\[]IUG{fRMHb¬V]K]MmXLMHOQPRCL[NMHb-CLG�E@PRC"rLC"[]Mm[NVSP\O�G¬XnPh�}Mm[]M+gb-C
IUG�KSG±rnC:KNb-_ib�V�Oxgb���MHE^�[¶pb-rnO�G��RG��$¦;b-rLfecnP\V´�u³ )-)n(a¥N¥ t�BDCkP\[NVSP§G�Emj-b-KNMmVSOQb§EqG�[Nb-EHrLf\M*gb-C$[NP
K]PRInK]PR[NPRCdVeG"Iib-KhEqG´O�G+�-b�KhIUG�KWVSPFXLP¬EHG±I�b�_LEqG�f\M*gb-Cµy#CLb"Iib-KhrLC$[Nb-EHb¯MmCLXLMm��MmXLrLbLt i�G�XLG±rLCLb
XLPsPREHEmb-[YKNPRILKNPR[]P\CdVeG�rLC"ILrnC�V]b�P\C�P\E?PR[]ILG�fRMmb ¤ ���¯Pl�-b-EmrLfRMmb-CUGFP\�{G�EmrUG�CLXnb§rnCUG�|~rnCLfRM+gb-C"XLP
G�InVSM�VSrLX´��rLP�yw_LG�[SG�XLG�PRC±EHG�[^MmOÀgG{j-PRCLP\[RyiMHCdVSP\CdVeG�f\b-CLfRP\CdVSKSG{KYEqGsI�b�_LEqG�f\M*gb-C´PRC±Emb-[z_�b-KNXLPR[^XLP



(+¤-Ò
b-_�`NP\V]b-[h��rLPFf\b-Cn|~b-KNO�G�C�EqG´P\[]f\PRCUGnt�­}MmC$PROh_LG�K]j-bny�IUG�K]G�fRMmPRKNV]b�VSMmI�b´XLPFMHOxgG�j-P\CLPR[\y�XLb-CnXLP
ILK]P\XLb-OQMHCUG�CQEqG{[º�\b-CUG�[ºXLP^_UG*`]GTVSP � VSrLK]GJPREifRKNMmVSP\K]MmbªXLPo_LrL[Nf+G�KºEHb-[�_�b�K]XLP\[pILrLP\XLPYCLbª[]P\Kp[]r}²n£
fRMHP\CdVSP�°}XLP^cnPRfecLb�EHGªfRb�CL[]MmXLPRK]G�fRM+gb-C�XLPoEqGZVSP � V]rLKSGhXnPR_iPRKRg� Gª[NPRKpMmO�InEHPROQPRCdVSG�XUGny-�-Gh��rnP^Iib-KpEmb
j-PRCLP\KSG�E¡ydEHb-[#b-_�`NP\V]b-[�K]PREmP\�{G�CdVSP\[DPRCQrLCUGZPR[NfRPRCLGªIib-[]P\PRC�j�KSG�Csf+G{C�V]MHXUG{XQXnP�V]P � VSrnKSGnt�voXLPROxgG�[\y
f+G�XUGFMmCLXLMm��MmXLrLbFK]P\ILK]P\[]P\C�VSG´rLCLG§IUG{KNVSP�XnPQEHGF[]b-EmrLfRM+gb-C±VSb�VSG�Eu°;�¯f\b-OQb¬VeG�E�P\[ªCnPRfRP\[SG�KNMHb���rLP
P � MH[WVeGFrLCUG�MHCdVSP\KSG�f\fRM+gb-C¯P � ILEug� fRM�VeG¬P\C�V]K]PQEHb-[^MHCLXLM���MHXLrLb�[ZIUG�KSG�G�fRG�K]KNP+G�KZOQPÔ`Nb�K]PR[ZKNPR[NrLEmVSG�XLb-[\t
­}PRKRg� GFXLPR[NP+G�_nEHPs��rLPsrLC�G{EHj-b-KNMmV]O�b�fRb-C�f+G�K]G�f\V]PRKRg� [NV]MHfRG�[ZXLPREDG{EHj-b-KNMmV]O�b�XLPsEqG�[ZOQb-[]fRG�[Y|~rLP\KSG
fRb-OQILEHP\O�P\CdVeG�XLb�f\b-C�EHG�MmCn|~b-KNO�G�f\M*gb-C���rnP�[]P�G�fRG�_UG�XLP�OQPRCnfRMHb�CUG�KRt F b�KTP\[NVSG´KSG{�;gb-C�[]PQcUG
K]P+G{EHMH�RG�XLbhrnCUGhMHCd�-P\[NV]MHjdG�f\M*gb-CFILG�KSG�G�InEHMHfRG�KpEHG�[�fRG�KSG�flVSP\K+g� [WVSMmf+G�[�XnPZEqG�[���rLP�[NPZPR[NVUgG�cUG�_LEHG�CLXLbLy
MHCL[NILMHKLgG�CLXLb-[NPZPRC§PRE;f\b-O�Iib-KWVeG�OQMHP\C�V]bhXLP�rLC§MHCL[NPRflVSbQMHCdVSP\EHMHj�PRCdVSP^�¬b-K]jdG{CLMH�RG�XLbL�?EHG�G�_�P®`]Gnt

B?C¾PR[WVSP"f+G�Iwg� VSrnEHb$[]P"XLP\[SG�KNK]b-EmEqG�rnCUG$C�rnP\�{GkV}gPRf\CLMHfRG:_LMmb{£®MmCL[]InMHKSG{XUG���rLP"CLbkK]PRG�EHMm�+G·P\E
VSKSG{_UGa`Nb"O�G{[]Mm��b"XLP§V]K]MHG�CLj-rLEHG�KhfRG�XUG"ILM � PRE�XnP§EHG�[sMHOxgG�j-P\CLPR[�XLP�EHG"P\[]f\PRCUGntxB?Cx[]rÈEHrLj-G�KRy
[]PFILEHG�CdVSP+G¯P\E�ILK]b�_LEHP\O�G�XnPFEqG±K]P\fRb-Cn[NVSKNrLfRf\M*gb-C:XLP¬|~b-KNO�G´MHCd�-P\K][SG}°�PRC$�-P\�§XnPFfRb-CL[WVSKNrLMHK�P\E
O�b�XLPREmb ¤ �5GZIUG{KNVSMmK?XLPzEqGZMHO�G�j-P\Cwyd[]PzILK]b�I�b-CnPzrnCUGT_nrL[]��rLP\XUGJPRC�PRE¼PR[NIUG�f\MHb�VSK]MmXLMHOQPRCn[]MHb�CUG�E
IUG�KSG�PRCLf\b-CdVSKSG{KYPRE2O�b�XLPREmb�V]K]MHXnMHOQPRCL[NMHb-CUG{E;��rnPh[]PRG¬fRb-cLP\K]P\C�V]PsG�EqG�PR[]f\PRCUGF��rLPhP\[NVUgG¬PRC¯EqG{[
MHOxgG�j-PRCnPR[Rt¿�YPsPR[WVeG�O�G{CLPRK]Gny@PREDILK]b�_LEHP\O�GFG�K]P\[]b-E��-PRKTILrLP\XLPs�-PRKN[]P�fRb-OQb�rLC�InK]b-_LEmPRO�GFXLP
_LrL[]��rLP\XUGny�XLb-CLXnPzP\EUPR[NIUG�fRMmbªXnPz_^grn[]��rLPRXLGTP\[NV¼gG�XLPl²UCLMHXnbªP\C�P\EUPR[]ILG�fRMmb�V]K]MmXLMHOQMHP\CL[]Mmb-CUG�E¡y©��[NP
fRb-OQILK]rnPR_UGZ[]r��{G�EmMHXLP\��PRCsEqG{[�MHOxgG�j-P\CLPR[\t�B?CsEqGYILKNMHOQPRKSGo[]PRf\fRM+gb-CsXLP�PR[WVSP�f+G�Iwg� VSrnEHbY[NPzInEqG�CdVSPRG
EqG´KNPRf\b-CL[NV]K]rLf\fRM+gb-CkfRb-OQb�ILKNb-_LEmPRO�G´XLPF_^grL[N��rLPRXUG}y?I�b-[WVSP\K]MHb�K]OQPRCdVSP�[]PFXUG�rnCUG±P � ILEmMHf+G{fRM*gb�C
XLPªEHG�PR[NV]K]rLflVSrLK]G�[Nb}f\MqG�EwXnPªrLCLG�fRb�EHOQPRCUG�XLPªG�_iPÔ`]G�[�fRb�C´P\E@²LC�XLP�XUG�KoGsPRCdVSP\CLXLPRKoPRE;b-KNMHj-P\C
XLPhEqGsV}gP\fRCLMmf+G�_LMmb{£®MmCL[]InMHKSG{XUGnt)HoCUGQ�-PR��XnP\²UCLMmXLb¬P\[NVSbnyw[]PhInK]b�fRPRXnP�G�ILEHG�CdVSP+G{K^PRE#G�EHj�b-K]M�VSOQbLy
[]r"PR[WVSK]rnf\VSrnKSGF�¯EqG�[^IUG�KNV]PR[Z��rLPsEHbFf\b-OQI�b-CnPRCwtJá#MHCUG{EHOQPRCdVSPª[]PsOhrLP\[NVSK]G�C"EqG�[^ILK]rLP\_UG�[���rLP
[]P�KNP+G�EmMH�RG�K]b-C"[Nb-_LK]P�PREºG�EHj�b-K]M�VSOQb¬IUG�K]G´XLP\O�b-[WVSK]G�Kª[Nr·K]P\CLXLMmO�MmPRCdVSbF��fRb-Cd��PRK]j�PRCLf\MqG±G§rLCUG
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¿ P\CLPRK]G�EHOQPRCdVSP�P\C�EHGZ��Mm[]M*gb�C�Iib-KDfRb-OQILrnVSG�XLb-K]Gnyd[]PzEHEmP\�{G�GTfRG�_ibªEHG�KNPRf\b-CL[NV]K]rLf\fRM+gb-C�V]K]MHXnMHOQPRC}£
[]MHb�CUG�E@fRb-OQbQ[]PJcLG�ILEqG{C�V]P+G�Xnb�PRC´EqGQILK]MmO�P\KSGsIUG�KNV]PªXnPJPR[WVeG�V]PR[NMH[R�prL[SG�CnXLb¬rLC±P\Cn|~b���rnPJ��rLP
[]P�_UG�[]G¬PRC¯EHG�[YK]P\EqG�f\MHb-CnPR[^j�PRb-OkgP\V]K]MHfRG�[^P\CdVSK]P�EHG�PR[NfRP\CUG¬�¯G�E2O�P\CLb-[YXLb�[YMHOxgG�j-P\CLPR[oXLP�PR[WVeG
PR[]f\PRCUG��~��PRKTf+G�ILM�VSrLEmb-[ DuD y DuDyD y D © ¥ t�¦@G§O�G{V]K]MH�JXLPsILK]b*�-P\fRf\M*gb-C�I�P\K]OQMmVSP�EHG¬VSKSG{CL[N|~b-KNO�G{fRM*gb�C
XLP�EHG�[�fRb�b-K]XnPRCUG�XLG�[ªXnP�EHG�P\[]f\PRCUG±G�EqG�MHO�G�j-P\Cw°2G§Emb§f\rUG�ED[]P�EHPsfRb�CLb}f\P�f\b-OQb Á Ú+ÞhÞ Ç±Æ�ÁFÀ Û ¨ÂÝÁ Ük$�Þ©t F b-Kob{VSK]bQEqG{XLbLyUEqG�VSK]G�CL[W|~b-K]O�G�fRM+gb-C�XLPTEqG�[�fRb�b-KNXLPRCUG{XUG�[zXLPªEHGQMmO�G{j-PRC§G�EHG�PR[]f\PRCUG¬[NP
EHP�fRb�CLb}f\P�f\b-OQb Á Ú+ÞhÞ Ç±Æ�Á ÛáÚ�. ÁÃÂS¸ Þ©y@PRE?f\rUG�E?[]PQEHEmP\�{GFG�f+G�_ib´OQPRXnMqG�CdVSPhV]K]MHG�CLj-rLEHG�fRM+gb-C¯XLPsEHb�[
I;g��� PREmPR[ofRb-KNK]PR[NI�b�CLXLMHP\CdVSPR[^PRC¯XLb-[oMHOxgG�j-P\CLPR[zXLPhEHG�PR[NfRP\CUGntYvoE2ILKNb}f\PR[Nb¬XLPhf\b-K]KNPR[]Iib-CLXnPRCLf\MqG
[]PJEmPªf\b-CL[NMHXLP\KSG�P\CdVSK]PJEHb-[�OxgG�[of\b-OQILEHP®`Nb-[oP\C±PRE@f\rUG�EuyiPR[z|~K]P\fRrLP\C�V]PhfRb�O�PlVSPRKoPRKNK]b-KNPR[^XnPR_LMmXLb
G¬EqGFG�Oh_nMHj=HrLP\XUG�X±��rLPs[]PsILKNPR[NPRCdVeG§G�E�P\EHPRj�MHK^P\E?I;g��� P\E?G�XLP\fRrUG�Xnb��¯G¬EHb-[YP\K]KNb-K]P\[TMmCLcLP\K]PRCdV]PR[
PRC§PRE;f;gG{EHfRrnEHb�XLP�EqGhj�PRb-OQP\V]K+g� GhP\ILMHIib-EHG�KRt

F G�KSGkP\��M�VeG�KFP\EZILK]b-_nEHPRO�G·XLP"fRb�K]K]P\[]Iib-CLXLP\CLfRMHGÈ[NP�InK]b-Iib-CLP�G�_ib-K]XLG�KFPREZILKNb-_LEmPRO�G·XLP
K]PRf\b-CL[WVSK]rnfRfRM+gb-CkG�ILEmMHfRG�CLXLb´PREpP\Cn|~b���rnPFXLMHKNPRf\V]bLy�P\C$PREpf\rUG�E¡y�[]PF_Lrn[]f+G{C$EHb-[ªILrLCdVSb-[�f\b-C$fRb©£
b-K]XLP\CUG�XUG{[¯� � yp��y�� ¥ ��rLP�[NP+G�CÀf\b-cLP\K]PRCdV]PR[¬f\b-CÀEqG"PR[NfRP\CUGn°^_LG�[UgG�CnXLb-[]P�PRCxEHG�MmCn|~b-KNO�G�f\M*gb-C
ILK]b-Iib-KNfRMHb�CUG�XUGZIib-KºEHG�[DILK]b*��PRfRf\MHb-CnPR[�P\C¬EqG�[DMmOÀgG�j�PRCLP\[�Mm�R��rLMmPRK]XLG¬�_» � ôml � ¥ ��XnPRK]P\fecUGF�L» î ônl î ¥ t�YP�P\[NVeG´O�G�CnPRKSG}y2P\EºILKNb-_LEmPRO�G§[NP�fRb�C���MmPRKNV]P�P\C·rLC·ILKNb-_LEmPRO�G§XLP�_YgrL[]��rLP\XUG�P\C·PREDPR[NIUG�f\MHb
VSK]MmXLMHOQPRCn[]MHb�CUG�Euy{XLb-CLXnPoP\E�b-_�`NP\VSM��-bªPR[�PRCLf\b-CdVSKSG{KprLC�O�b�XLPREmbZVSK]MmXLMHOQPRCn[]MHb�CUG�En��rLPo[]P^G�fRP\K]��rLP
OÀgG�[�G�EHGsP\[]f\PRCUGQK]P+G{Eut?áUb-KNO�G�EmO�P\CdVSP�y}[]P�XLPl²UCLPTfRb-OQb�[]Mmj-rLP
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XLP � InrLCdVSb-[hP\C$PREºPR[]ILG�fRMmb�VSKNMHXLMmO�P\CL[]Mmb-CUG�E�� �xw ñ � ô X � ôyp ��� Ð � ( ö�ö �+z t¯B?[NVSb�[hILrLCdVSb�[hCLb
XLPR_iPRC�[SG�EmMHK?XLP\E�P\[]IUG�f\MHbTXLPz_YgrL[]��rLP\XUGnynP\E¼fRrUG�E¼P\[ºP\C�K]PRG�EHMmXUG�XsPRE¼P\[]IUG�f\MHbªPRrLf\EHMHXnMqG�CLbTG�f\b�VeG{XLb
I�b-KQEHb�[s�{G�Emb-K]P\[�XnP�K]P\[NV]K]MHf\fRM+gb-C|{ �}w ñ ��� ÷ ô]ñ ����� ô X ��� ÷ ô X ���	� ôyp ��� ÷ ômp �
�	� z t ð [NP�P\CLf+G�KNjdG
XLP�ILK]b*��PRf\VSG�K�EHb-[oILrLCdVSb�[TXnPRE�f\b-C©`NrLCdVSbd�
[]b-_LKNP�EqG�[^MHOxgG�j-PRCnPR[Yf\b-C�G*��rLXLG�XnP�EqG�O�G{VSKNMH�ªXLP
ILK]b*�-P\fRf\M*gb-C$IUG{KSG�Pl��G{EHrUG�Kª��rpgP¬VeG�C�fRb-cLP\K]P\C�V]PFPR[hfRG�XUG±rLCnb¯XLP¬PR[WVSb-[JILrLCdVSb-[�f\b-C·KNPR[]IiPRflVSb
G�EqG�P\[]f\PRCUGnt�¦@G�[SG{EHMHXLG´XLPFP\[NVeG�|~rnCLfRM+gb-C·PR[�rnC$CYgrLO�P\K]b±KNP+G�E�PRCfn ) y (±p ��rLPFK]P\ILK]P\[]PRCdVSG�EHG
P\�{G�EHrLG�fRM+gb-C¯XLPsfRb-cnPRK]P\CLfRMHGntsB?E?b-_�`NPlVSMm��b�PRCdVSb-CnfRPR[ªPR[�PRCnfRb-CdVSK]G�KZ�{G�K]Mmb-[YILrLCdV]b-[¬�~[]b-EmrLfRMmb-CLP\[
gb-InVSMmO�G{[ ¥ ��rLP�f\b-Cn|~b-KNO�P\C"rLC"O�b�XLPREmb�VSKNMHXLMmO�P\CL[]Mmb-CUG�E@Emb¬OÀgG{[YfRP\K]f+G{CLb´Iib-[NMH_LEmPhG¬EqG¬P\[]f\PRCUG
K]P+G{Eutipb�O�b¬[NPhXLM×`Nb¬PRC¯EHG�[]P\fRf\M*gb-C ©Jt Ñ yµ[]PhcUG¬XnPRfRMmXLMHXnb�rnV]MHEHMm�+G�K�EHG�[^P\[NVSK]G{VSP\j-MqG{[YXLPhPl�-b-EmrLfRM+gb-C
fRb-OQb·cLP\K]KSG{O�MmPRCdVeG·XLP�_YgrL[]��rLP\XUGnt �YP\CdVSK]b$XnP¯EqG�P\[NVSK]G{VSP\j-MqG·XnP¯P\�-b�EHrLf\M*gb-CÀ[NP"O�b�XLPREHG�P\E
fRb-OQI�b�KNVeG{O�MmPRCdVSb´XLPFEqG�[JG�_iPÔ`]G�[hILG�KSG¯G�Emf+G�Cn�+G�KhP\E�b-_�`NPlVSM��-b¯XLPFrLCLG±O�G�CnPRKSG±MmCdVSPREmMHj-P\CdVSP��
fRb�b-K]XLMmCUG�XUG}t v^CdVSP\[�XLP"ILKNb-Iib-CLPRKFP\ETG�EHj-b�K]MmV]O�b�_UG�[]G�XLb:PRC¾PREZILKNb}f\PR[]b:XLP"_^grL[N��rnPRXUG:XLP
EqG�[�G�_iPÔ`]G{[T[NP�InK]PR[NPRCdVeG§rLCUG�_LK]Pl�-PQK]P\[]P$#CUG�XLP\E�f\b-OQI�b-KWVeG�OQMHP\CdVSb¬[Nb}f\MqG�E�XnP�EHG�[�G�_iPÔ`]G�[�IUG�K]G
fRb-OQILK]P\CLXLP\KzXnPTrnCUGQOQPÔ`Nb�K�O�G{CLPRK]Gs[Nr´MmO�Iib-KWVeG�CLf\MqGJXnPRCdVSKNb�XLP�P\[NVSP�VSK]G�_UGa`Nbnt
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BDE�f\b-OQI�b-KWVeG�OQMHP\CdVSb±XLP�EHG�[sG�_iPÔ`]G�[sXLP\[]XLP§��rLP´CLG�fRP\CÈcUG{[NVeG"PRE�²LCUG�E�XLP�[]rn[�Xwg� G�[�cUG"[]MmXLb
PR[NV]rLXLMHG�XLbZIib-K#OhrnfecLb-[�MmC���PR[WVSMHj-G�XLb-KNPR[RydP\CdVSK]P�Emb-[#��rLP�XnPR[NVSG�f+G{C&Y�G�KNE���b-CQáUK]MH[Nfec��~��b-CQáUK]MH[Nfec
� (*Ò�%�:-¥]¥ �FKNPRf\MHPRCdV]PROQPRCdVSPªB?EqG�MmCLP�ipK]Mm[NVª�
ipKNMH[WVh�¡³ )-)�àd¥]¥ t�HzCUGsfRb-Emb-CLMqGhXnPªG{_�P®`]G�[�fRb-CL[NMH[WVSPTXLP
rLCLb-[DfRrLG�CdVSb-[DOQMHEHP\[�XLPzG�_iPÔ`]G�[D��rLP�cUG�CQXLP\[SG�KNK]b-EmEqG�XLb^O�P\f+G�CLMm[]OQb-[?XLP�fRb�OhrLCLMmf+G�f\M*gb-C���rLPzEHP\[
I�P\K]OQMmVSP2rLCUG�b-KNjdG�CLMm�+G�f\M*gb-C^|~rnCLfRMmb-CUG�E��^fRb-OQILEmPÔ`]G�IUG�K]G�fRb�b-IiPRKSG{KwPRC�VeG�KNP+G�[;XnP?[]rLIiPRKW�}M��-P\CLfRMHGn°
fRb-OQb�EHG�fRb�CL[NV]K]rLf\fRM*gb�C���O�G�CdVSP\CLMHOQMHP\CdVSbQXLPhEqGsfRb�EHOQPRCUGs��KNPRfRb�EHPRf\fRM+gb-C�XLPhG�j-rUGs��f\b-O�MmXUGn°
EHb�fRrUG�Ez[]b�_LK]P\IUG�[SG�I�b-KQOhrLfecnb�EqG{[�fRG�IUG�f\MHXUG�XnPR[QXLP�rLCLG�[]b-EHG�G{_�P®`]Gny�EHb���rLP�EHG�[Qb-_LEHMmjdG"G
VSKSG{_UGa`]G�KDPRC�fRb-Ca`NrLCdVSbLtDB?[NV]P^f\b-O�Iib-KWVeG�OQMHP\C�V]b�fRb-EmPRf\V]Mm��bªXLPzEqG�fRb�EHb-CLMHGZf+G�KNPRfRPoXLPzrLC�f\b-CdVSK]b�E
fRPRCdV]KSG�E¡t ­}P�b�K]jdG�CnMH�+G{C«PRC¾rLC P\[NV]K]MHflVSb:[]Mm[NVSP\O�G$XLP"fRG�[NVSG�[�XLb-CLXLP�f+G{XUG:MmCLXLM��}MmXLrLb·V]MHPRCnP
rLC$K]b-E¡°?PRE�f\rUG�E���G´f+G�Oh_nMqG�CLXnb±XLPFG�f\rLPRKNXLb"G±EqG§PRXUG{X$XLPFf+G�XLG±G�_iPÔ`]Gnt"¦@G�MmCn|~b-K]O�G�f\M*gb-C�P
MHCL[WVSK]rnfRfRMmb-CLP\[���rLPZK]P\fRMH_iPYrLCLG�G�_�P®`]GJIUG�K]GhK]PRG�EHMm�+G�KºG�EHj�rLCUGhG�flVSM��}MmXUG�Xwy���MHP\CLPYXLPZG{EHj-rLCLGJb�VSK]G
��rnP�P\C�V]KSG§PRC�f\b-CdVeG�flVSb´fRb-C�PREHEHGntQ¦@G´PR[WVSKNrLf\V]rLKSG§XLP�EHGFfRb-Emb-CLMqGFP\[TVSG�Euy@��rLP�EHGFXLPRf\MH[]M+gb-C�XLP
EHb-[DMHCnXLMm��MHXnrLb-[?IUG�K]GªKNP+G�EmMH�+G{KDG�EHj-rnCUG�VSG�K]PRGT[NP^_UG{[SGªP\C�MmCn|~b-K]O�G�f\M*gb-C�Emb}fRG�EU[]MmC�rLCLGªK]Pl|~PRKNPRCLf\MqG
G¬EqG�[NMmVSrLG�fRM+gb-C±j-Emb-_UG�EÁXLP�EqG�fRb-Emb-CLMqG}tZv^E#V]KSG�_UG*`NbFEHb�f+G�EÁXLP�OhrLfecnb-[ZMHCLXnMm��MHXLrnb-[^IUG{KSG¬EHb�j-KSG�K
rLC�b-_�`NP\VSM��-b�j-EHb-_LG�Ew[]PªEHP�EHEHG�O�G ÈÕÆ $�Þ ¨ Þ Â¡¹3È Ú�Û Ö&È3À Þ©t�¦@G�G�r}VSb{£¶b-K]jdG{CLMH�RG�fRM+gb-CFXLP�VeG�KNP+G�[zPRC´rLCUG
fRb-Emb-CLMqG´K]PR��rLMmPRKNP§XnP§Xnb-[sO�P\f+G�CLMm[]OQb-[�XLP�fRb�OhrLCLMmf+G�f\M*gb-Cwt�B?E�ILK]MmO�P\K]bLy Â Á $ Â Þ È ßòÛ)" Á Ú�$ È ÜÃÛ
Þ�Ú¾�Þ ¸ Û)$[Û). È XLb-CLXLPªG���rLP\EHEqG{[oG{_�P®`]G�[o��rLPTK]PRG�EHMm�+G�C´G�Emj-rLCUGsG�flVSMm��MmXUG�X gr}VSMHEµIUG�KSGsEqGsfRb�EHb-CLMHGhILMHXnPRC
EqG�fRb�b-I�P\KSG�f\M*gb-CQXLP^G���rLPREmEqG�[���rLP^P\[NV¼gG{CFMHCUG�flVSM���G{[�bª��rLP^cUG{fRPRC�G{EHj-rLCLG�VSG�K]PRGªMHCnCLPRf\PR[SG{K]MqG}t?B?E
[]PRj�rLCLXLbLy ÂÝÁ $ Â Þ È ßòÛ)" Á Ú�$ È ÜÃÛ
Þ�Ú Ú Áu¹3È $_Û). È XLb-CLXLPJrLCUGFG�_iPÔ`]G¬XLP\_�PJPRCdVSP\KSG�KN[]P�XLP���rLPhf\b-CdVSMmC�rLG�K
fRb-CsEqGzVeG�KNP+GZ��rLP�EHEHPl�{GYGYf+G�_ib�PR[?MmK]K]P\EHPl��G{C�V]P��hEHG^XLPÔ`NP�XLP�cLG�fRP\KRt?¦@GZfRb-OJrLCLMHfRG�fRM+gb-ChP\C�V]K]P�EHb�[
MHCLXLM���MHXLrLb�[wI�P\K]OQMmV]PDG�EHG�fRb-Emb-CLMHG�K]PR[NI�b�CLXLPRK2G�ILKNb-ILMHG�XUG�OQPRCdVSPDG{E-PRCdVSb�K]CLboG�f\V]rUG�E¡ya�ZG�XUG�InVSG�K][NP
KUgG�ILMmXUG�OQPRCdVSP�G�f\rUG�EH��rLMmPRK�fRG�Oh_LMmb�PRC§PRE;PRCdV]b-K]CLbnt
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Þ ÁÃÂ Þ#"FÞ�Ú È Â Á�È ß t�¦@G�|~P\K]b-OQb-CUG±KNP+G�EºPÔ`NPRKNfRP�rLCUG¯Iib}XnPRK]b�[SG¯G{V]KSG�f\fRM*gb�C$[]b-_LKNPFPRE�KNPR[WVSb"XLPFEHb�[
O�MmPROh_LKNb-[�XLP§EqG"fRb-Emb-CLMHGnyD[]MHP\CLXLb�Ohrn�:G�ILKNPRf\MqG�XUG"Iib-K�VSb�XUG�[sEqG�[sb-_nK]PRK]G�[RyFgG{��MHXUG�OQPRCdV]P´EHG
K]PRf\b-j-P\CÀEqG�OQMHP\CLXLb�PREzfRrLP\K]Iib·XLP´EqG�KNPRMmCUGny�[NP±XLMH[WVSKNMH_Lrn��P�Iib-KsVSb�XLb-[QEHb-[�PREHP\O�P\CdVSb-[QXLP±EHG
fRb-EmO�P\CUG�Iib-K^V]K]b�|ßG�EHG � MqG ó tQ«#G{Oh_LMlgP\C¯G�flVwgrUG�[Nb-_LK]PJEqG�[ob-_LK]P\KSG�[^MHCLcLMm_LMHP\CLXLb¬P\E#XLP\[SG�KNK]b-EmEHb�XLP
EHb-[ºba�{G�KNMHb-[\ynIib-K�Embh��rLPZI�P\K]O�G�CLP\fRPRC�P\[NV}gP\K]MmEHPR[\tD¦@GhILK]P\[]PRCnfRMqG�XLPZEHGª|~PRKNb-OQb-CUGJKNP+G�E�K]PRj�rLEqGhEHG
fRb-CL[WVSKNrLfRf\M*gb-C¬XnPof\PREHXLG�[pXLPzfRKRg� Gny�XLP\I�P\CLXLMmPRCLXLbJXLP^[Nr¬CLMm��PRE¡y�b�_LEHMmjdG�GªEqG{[�b�_LK]P\KSG�[pGªfRb�CL[NV]K]rLMmK
fRPREmXUG�[Fj-K]G�CLXLP\[FbkI�P\��rnP0#CUG�[\tºiprUG�CLXnbÈG{EYMHCLMmfRMmb·XLP¯EqG·InK]MHO�G+�-P\KSG·P � Mm[NVSP\C Iib�f+G�[FG{_�P®`]G�[
�����q�k�#�������q���#�����-���f�R�����-�@���Z�������@�-�-�������



(Rà-à
PRC±EHGQf\b-EHb-CnMqGnyUEHGQfRG�CdVSMHXLG�X�XLPT|~PRKNb-O�b�CUG�KNP+G�E@PR[^G�EmVSGnt�¦@G�[zb-_LK]P\KSG�[o[]Pªb}f\rLIUG�C±XnPJPREHG�_ib-KSG�K
C�rnP\�-b�[#IUG�CLG�EHP\[Áf\rn�dG{[#fRP\EHXLMmEHEHG�[w[]b�CJXLP?VeG{O�G>#CLb�IiPR��rLP$#CLbLy�P\CJXLb�CLXLP�CUG�fRP\KUgG�C�|~rnV]rLKSG�[Áb-_LKNPRK]G�[
��rnPJ|~b-KNVSG�EHP\fRP\KUgG�C±EHG�f\b-EHb-CnMqGntoB?C±�-PRK]G�CLbLyµfRrUG�CnXLbFEqGQfRb-EmO�P\CUGQV]MHPRCnPJOhrLfecnb-[ZO�MmPROh_nK]b-[\y�EHG
f+G�CdVSMmXUG�XkXLPF|~PRKNb-OQb-CUG±K]PRG�E�PR[sOQPRCLb�KRyDILK]b*��b}fRG�CLXLb�EqG¯fRb�CL[NV]K]rLf\fRM*gb�CÈXLPFf\PREmXLMHEmEqG�[ªXLP�fRKRg� G
j-KSG�CnXLPR[FIUG{KSG·O�G�fecLb-[\yo�«G·f\b-CL[WVSK]rnMHKFfRP\EHXUG{[¬K]PRG�EHP\[Ry^InK]PRILG�KSG�CnXLb:G·EqG�f\b-EHOQPRCUG·ILG�KSG·P\E
PRC©`]G�OJ_LKSG��wgb-C õ t�¦;b�O�Mm[]OQb�IUG{[SG�fRrUG�CnXLb�EqG¬K]P\MHCUG¬P\Cd�-PÔ`NP\fRPQ��|ßG�_LKNMHfRG¬I�b�f+Gª`]G�EmP+G¬K]PRG�EuyµPRC
PR[NV]P�f+G�[Nb�EHGsf\b-EHOQPRCLGh[]P�ILK]P\IUG�K]GQIUG{KSG�EqG�[]rn[NVSM�VSrLf\M*gb-C�XLP�EHGhK]PRMmCUGnt

ª�ýiø ê�ì 1Î×@ýiøÕ9 ipb-CL[WVSM�VSrn��PRCxP\E�b�VSKNb�P\EHP\O�P\C�V]b�|~rnCLXUG�OQPRCdVeG{E�PRCxEHG¯f+G�[WVeG"K]PRInK]b�XLrLf\V]b-KSG}y
[]MHP\CLXLbsEHb�[�MHCLXLM���MHXLrLb�[�XLPTO�G+�-b�K�VeG�O�Gz#CLbhXLP�EHGhfRb-EmO�P\CUGnt�«2G�Oh_LMlgPRC�[]P�EHP\[�EHEqG{O�GT�;gG�CLj-G�CLb-[\y
I�b-KT[]r·|ßG{EmVeG§XLP�ILG�KNV]MHfRMmIUG�f\M*gb-C�PRC$EHG§��MHXUG§EqG�_ib-K]G�EDXLP�EHG´fRb�EHOQPRCUGny#G�E�f+G�KNPRfRP\KhXLP¬f\PR[WVSMHEmEqG�[
IUG�KSGFP\E?I�b-EmPRC¯�±V]PRCLP\KªEmPRCLj-rLG�IiPR��rLP$#CUGnt¿�YP�K]P\fRMlgP\C�CLG�fRMmXLb-[Z��`Lgb���PRCLP\[ªIiPRKNO�G�CnPRfRP\C�P\C�EHG
�Rb-CUGFXLP�f\K+g� G¬XLb-CLXLPsEmb-[ZG�EmMHOQPRCdVeG�C�EqG�[Zb-_nK]PRK]G�[Ry;Iib-[WVSPRKNMHb-KNO�P\CdVSP�[]PQG�EmMHOQPRCdVeG{C±[]b-Emb-[YXLPsEHG
O�MmPRE2G�EHO�G�fRP\CUG�XUGQPRC"EqG�fRb-EmO�P\CUG��±[]G�EHP\C¯XLPhEHG��Rb-CLG¬XLP�fRKRg� Gntª­}PhXnMHfRPJ��rnP�CLb�I�P\KNVSP\CLPRf\PRC
G·CLMHCLj�rLCUG·fRb�EHOQPRCUGny�ILrnPR[�[]b-C¾G�XnO�M�VSMHXnb-[�P\CAV]b}XLG�[Rt ipb-CA[]rL[�PRCnb-K]OQPR[¬�xfRbdG�EmPR[NfRPRCdV]PR[
b©`Nb-[Ry�Emb}fRG�EHMm�+G�CsG�EqGZK]P\MHCUGZP\C���rLPREmbT�sXnPR[]P\O�IiP$#CUG{C�P\EUMHOQI�b-KWVeG�CdV+g� []MmO�boIUG�IiPRE¼XLP�|~PRf\rLCLXUG�KNEqGny
[]MHP\CLXLbhOJrn��G{VSK]GLg� XLb�[�Iib-KºEqGZ|~PRK]b�O�b-CLGªK]PRG�Ei��rnP^EqGTK]P\MHCUGT[]PRj�K]PRj-GntD¦;b-[p�wgG�CLjdG�Cnb-[p[Lgb-EHbªPR[NVUgG�C
ILK]P\[]PRCdV]PR[§PRCAEqG·f\b-EHOQPRCUG�O�MmPRCdVSK]G�[¬P � Mm[NVeG{C¾KNPRMmCUG�[¬��rLP¯|~PRf\rLCLXUG{KRyYG{Eo²UCUG{EYXLPREZb{VSbz#CLb·[NP
ILK]b�XLrLf\P�EqG�P � InrLEH[NM*gb-C"XLP�Emb-[Y�;gG{CLjdG�CLb�[YXLPsEqG�f\b-EHb�CLMqGny�PRC"fRr}�-b�P � VSP\K]Mmb-KZOhrLP\K]PRC"XLPh|~KRg� b��
cUG�Oh_LKNP�t�B?C�b}fRG�[]Mmb-CLP\[Ry;EqG{[Zb-_LK]P\KSG�[Zb�K]MHj�MHCUG�C´�-PRKNXUG�XLP\KSG�[TO�G{VeG�Cn�+GFXLP��;gG{CLjdG�CLb�[Ry@fRrUG{CLXLb
gPR[NV]b-[�CLbQ��rnMHPRKNPRC§O�G{K]fecUG�KN[]P�XLP�EqGhf\b-EHOQPRCLGnt
�� P�Z�����n���B¡��k�L������¢#�R�����£�P�k����¤��k�¥���Z�n�R�¦�§�i���©¨��§���nª�k�«�¬�s���!���k�������#�i�Z�������©�@���Z�+�i¡����q¡����Z¢��R�P�§�i�n��¡��@���©�£­£¢¬����q��¡#�Z����¢#�@���nª�k�®���i���-���§���¦�¬¯



(Rà�Ñ
¦ ì ø\ü ì ý \Áí û í©ì 9
¦ÁG¬fRG�[NVSGFOÀgG�[YG�_LrLCLXLG�CdVSPsXLP�EqG�fRb-EmO�P\CUG�PR[WV¼gG¬|~b-KNO�G�XLG�I�b�KZEHb-[oO�MmPROh_LKNb-[YOxgG�[YIiPR��rLP$#Cnb-[
XLP^EHGTf\b-EHb-CnMqGnydEHG�[ºb�_LK]P\KSG�[\t gBD[WVeG�[º[]b-C�cLPROh_nKSG�[º��rnP^[]PoXLPR[]G�K]KNb-EHEHG�CQPRC¬f\PREHXnMHEHEHG�[?XLPoI�P\��rnP0#CLb
XLM*gG�OQP\V]K]bLt F b-K"[]rÙPR[Nf+G�[]G G�EmMHOQPRCdVeG{fRM*gb�C5PRCÙEHGx�}MmXUGÀEqG{KN�{G�K]MHGny�PR[WVeG�["cLP\Oh_LKSG{[¯K]PR[NrLEmVSG�C
PR[NV}gPRKNMHEHP\[Rtx­}rxCnb-Oh_LKNP�Þ Ä±Â ÁÃÂ�È©¸ PR[QXLPR_LMmXLb�G���rLP§[]P§PRCLfRG�K]j-G�CÈXnP§V]b}XUG{[QEHG�[h|~rLCLf\MHb-CnPR[QXLP
MHCdVSP\CLXLPRCnfRMqGQXLPJEHGQf\b-EHb�CLMqGnyn[]MHP\CLXLbÈgP\[NVSG�[^Ohr}�F��G{K]MqG{XUG�[�XLPRIiPRCnXLMHP\CLXLb¬XLPª[]r±P\XUG�X§�´P\[NVSG�XLb
²U[]Mmb-E*gb-j�MHfRbnt�¦@G±b-_nK]PRK]G�[hVSMmPRCLP\CkrLCUG¯O�b�KN|~b-Emb-jUg� G�PR[NI�P\fRMHG�EuyDfRb�C gb�K]jdG�Cnb-[sG�XUG�I}VeG�XLb�[sG�EpXLPÃ£
[]PRIiP$#CLbªXLP�|~rLCLfRMmb-CLP\[Rynf\b-OQbªP\EiXnPR[SG{K]K]b�EHEqG{XLbJG{IUG�KSG©VSbT_LrLf+G{Eif\b-C¬P\Ei��rLPo[]rLf\fRMmb-CUG�C�PREiCpgPRflVeG�K\y
��rnPZG�EHO�G�f\PRCUG�C�PRCFP\Eµ_LrLfecnP�yLIUG{KSGªV]KSG�CL[NI�b�KNVeG{K]EHbJGJEqGTfRb-EmO�P\CUGny���P\CF[]rL[pIUG{VeG{[pIib-[NV]PRK]Mmb-K]P\[
OhrLPR[WVSK]G�CÈrnCUG�[sPR[WVSK]rnf\VSrnKSG�[QK]b�XLP+G{XUG�[�XLP�KRg� j-MHXLG�[h[]P\XUG�[\ypEHEHG�O�G�XUG�[dÜ Áe¸ $[Ûáßáß È©¸ yDfRb�CÈEHG�[h��rLP
[]r©`NPlVeG�C$EHG�[J_ib-EHM�VeG�[TXLP¬Iib-EmPRC·P\C$[]r·��MqGa`NP�XLP¬K]PlVSb-KNCLb¯G�EHG�fRb�EHOQPRCUGnt±­}r$b*��MHIib-[]M�VSb-K t cUG
I�P\K]XLMmXLb±EqG{[T|~rLCnfRMHb�CLPR[hInK]b-ILMHG�[Ry2VSKSG{CL[N|~b-KNOÀgG{CLXLb-[NP�PRC$rnC$G�j-rLM×`Lgb-Cwyhgb-K]jdG{CLb���rLEHCnPRKSG{C�V]P¬fRb©£
CLPRflVeG�XLb�f\b-CFrLCUGhj�E*gG�CLXnrLEqG�XLPY�-P\CLPRCnbLyLfRb�CFPREµ��rLPZXnP\²UP\CLXLPRC§EqGTfRb-EmO�P\CUGT��[]rL[pILK]b*��MH[NMHb-CLP\[
XLP�EHb-[�P � V]KSG>#CLb�[RyLMmCLfREmrL[]bQG�fRb-[WVeGsXLP�[]r§ILK]b�ILMqGh��MHXUG}t

B � MH[WVSPªrLCUG�[NPRfRrnPRCLf\MqG�XLPJG�f\V]Mm��MHXLG�XLPR[z��rLPJKNP+G�EmMH�RG�C´EHG�[�b-_LKNPRKSG{[^XLPJG�fRrLP\K]XLb¬G�[]r�PRXUG�Xµt
¦ÁGh��MHXLGQXLP�rLCLGQb-_nK]PRK]G�XLPR[NXLPJ��rLPTCUG�f\PTcLG�[NVSGQ��rLPTOhrLP\K]P�[]P�ILrLP\XLPJKNPR[NrLO�MmK�PRC§EqG�[�PlVeG�ILG�[
��rnP�GhfRb-CdVSMmC�rUG�fRM+gb-C¬[NPZILK]P\[]PRCdVSG�CwyU[]Mµ_LMHP\C¬CLb�[]MmPROQILK]PoVSb�XUG�[�EHG�[�G�_iPÔ`]G{[�[]Mmj-rLPRC�P\[NVSPZILG{VSKLgb-C
XLP�fRb-CLXnrLf\VSGnyU[]PTILrLP\XLPZVSb-O�G�K�fRb�O�b�_UG{[]PTIUG�KSG�XLP\[]f\K]MH_nMHK�[]rn[oXLM�|~PRKNPRCdVSP\[�|~rnCLfRMmb-CLPR[\t

4 íaì 9 g ü ì]5Áì Ø ª èßê°5#è~ì�^ ý í©ì øÕ9 vof+G�_UG{XUG�[TXLPsCUG�fRP\KZ�"[SG�EmMHKYXLPs[Nr�f\PREHXnMHEHEHGnywf\b-O�MmPRCL�RG�C�G
EHMHOQILMHG�K]EHG�XLPQEqG�[�|~rLCLXLG�[ª��rLP�cUG�C�XLPÔ`]G�Xnb�PRC�PREDMHCdVSP\K]Mmb-KRy@Iib-KªEHG�[�OhrLXUG{[ªXLPQ[]r�XLPR[]G�K]KNb-EHEmb
EqG�KW��G{K]MHbnt ` XLrLKSG{C�V]P�XLb-[zbsV]K]P\[oXwg� G�[�OxgG�[�[]MHj�rLPRC§EHMmO�ILMHG�CLXLbªEqG�[�f\PREHXnMHEHEHG�[pXnPT[NrL[zcLPRKNO�G�CLG�[
°n±L�£�#��¢#���Z�¦²�¢¬�f���@�q�R�q�q�k�����k�«���£�D³¬��� �¬���k�D¡#�k�q� ���-¡¬¢#�@���q�¦���B³�¢¬��¨£�£�



(Rà3%
K]PRf\MlgP\C:CLG�fRMmXUG�[Rt£�YPFPR[NVSG�O�G�CLP\KSG¯PR[]G�[sfRP\EHXLMmEHEqG{[ª��rLP\XUG�CxInK]PRILG�KSG�XLG�[sIUG�KSG±rnCUG�[NMHj-rnMHPRCdV]P
I�b-[WVSrLK]GQXnPTc�rLPl�-b-[oI�b�KzILG�KNV]PTXnPTEHG�K]PRMmCUGnt�«2G�Oh_LMlgPRC�P � VSK]G�PRC´XLPTEqGhfRb�EHOQPRCUG�EHb�[�f+G�X�gG©�-PRKNPR[
XLP�EqG�[�EHG�KN�{G�[p��PRf\MHCUG�[z��rLP�cUG+�dG�C´OhrLP\KNVSbnt

´ ^@ì 9 g ü ì|52ì Ø � ý ^@í{è~ëdì øÕ9 v^E�P\[NVSG�KZEHMmO�ILMHG�CLXLb�fRP\EHXLMmEHEqG{[RyiEqG�[ZG{_�P®`]G�[ZEHMmO�ILMHG�XLb-K]G�[�[]P�P\C}£
fRrLP\C�V]KSG�C«f\b-C«fRP\EHXUG{[¬b}f\rLIUG�XLG�[¬Iib-K�EHG�KN�{G�[Q��rLP¯XLPRO�G�CLXLG�CÀ[]rAG{EHMHOQPRCdV]b�OQPRXLMHG�CdVSP§|~PRK]b©£
O�b-CLG�[Rt�¦;bkfRrUG{EuyzILK]b*�-b�f+Gk��rLP�[]rL[§j-E*gG{CLXLrLEHG�[¬ILKNb}XLrnf\VSb�KSG�[FXLP�`]G�EmP+G$K]PRG�EYf\b-O�MmPRCLf\PRC G
XLPR[]G�K]KNb-EHEHG�K][NP�yLEmbQf\rUG�E;[NPªG{EHf+G{CL�+GsPRCdVSKNP�EHb-[�[NPRMH[��FXLb�fRP�Xwg� G�[�XLPTPRXUG{Xw°UPRCdVSb�CLfRP\[^fRb�O�MmPRCL�RG�C
GQG{EHMHOQPRCdVSG�K�fRb�C�`]G�EmP+GhKNP+G�E@GsEqG�KW�{G�[�XLP�O�P\CLb-[�XLP ¤ X;g� G{[Rt F G�KWVSP�XLPTPR[WVeG�[�CLb�XLK]Mm�+G�[�|~b-KNO�G{C
EqG�f\b-KNV]PhK]PRG�Euyi��rLP�G{V]KSGng� XUG�[oI�b-KoEqGs|~PRK]b�O�b-CLG�K]PRG�EuyµG�EHMmO�P\CdVeG�KLgG�C�G�EqG�KNPRMmCUGnt F G�KSG¬EHGQ|ßG�_nK]M�£
f+G�f\M*gb-C¬XnP^EqG�`]G�EHPRGªKNP+G�E�EqG�[ºG�_iPÔ`]G�[�Cnb}XLKNMH�RG�[ºCnPRfRP\[]M�VeG�C�G�EmMHOQPRCdVeG{K][]PzMHCdV]PRCL[]G�O�P\CdVSPYXLP^I�b-EmPRCwy
XLPYXLb-CnXLPYb-_nV]MHP\CLPRCFEHG�[pILKNb�VSP�g� CUG{[pCLP\fRPR[]G�K]MHG�[Ry}�dGh��rLPZEqG�`]G�EHPRGJK]PRG�EµCnbhPR[�b�V]KSGJf\b-[SGh��rLP^rLCUG
[]b-EmrLfRM+gb-CFfRb-C§ILKNb�VSP�g� CUG�[�XnPªG{EmVSb��{G�Emb-K�C�rnVSKNMmV]Mm�-bnt

µ íaì 9 g ü ì]5Áì Ø�¶ ìLí©èßì|\ /~û>9 v IUG�KWVSMHK�XLPQEqGFVSP\K]f\PRKSG§[]P\O�G�CLG´XLPQ�}MmXUGnyÁEqG�[TG�_iPÔ`]G{[ªKNP+G�EmMH�+G{C
XLMm|~P\K]PRCdV]PR[�G�f\V]Mm��MHXLG�XLPR[?��rLPzPR[WV¼gG�CQOQPRCLb-[?KNPREHG�fRMmb-CUG�XUG{[?fRb-CsEqGZP\XUG�Xs�h��rLPz[]rLf\PRXLP\C�[]P\j�grLCQ[]r
PR[NVSG�XLbT²U[]Mmb-E*gb-j�MHfRbZ�sEHG�[ºCnPRfRP\[]MmXUG�XLP\[���rLPoV]PRCLjdGTEqG�fRb-EmO�P\CUGny�PR[WVeG�[pG�f\V]Mm��MHXLG�XLPR[�[]b�C üUP � Mm_LEHP\[
��KNPRIiP\V]MmVSM��{G�[RtD­�PYG�E�VSPRKNCUG�C�EqG�[DVeG�KNP+G�[ºXLPYEmMHOQILMHP\�+GZXLP^fRG�X�gG{��PRKNPR[Ryn[]rLf\MHPRXLG�XwyLO�G�XLrLK]G�fRM+gb-CQXLP
CpgPRflVeG�KQ�ò|ßG�_LK]Mmf+G�f\M*gb-C�XLP�O�MmPRE ¥ yifRb-CL[WVSKNrLfRf\M*gb-C"XLPsfRP\EHXUG{[Ry;K]P\fRb-EmPRf\fRM*gb�C±�¯G�EmO�G�f\PRCUG{O�MmPRCdVSb�XLP
G�j-rUGh��G�EmMHOQPRCdVSbny���GsfRb�C�V]MHC�rUG�f\M*gb-C�[NPTXnPR[]f\K]Mm_�P�f+G{XUGQrnCUGnt

½¸·º¹�»�¹¼»�½¥¾ 9 ¦@G�[@b-_LK]P\KSG�[ÁIib-[]P\PRCJf\rUG{V]K]bzj-E*gG�CnXLrLEqG{[;[]MmV]rUG�XUG{[ÁP\CJP\E�G�_�Xnb-O�P\Cª��rLP�ILKNb}XLr�£
fRP\C�rLCUGZ²UCUGTI�P\E¶g� fRrLEHGYXLP�fRPRK]GntDB?[NVSGª[]P\fRKNPRfRM+gb-C�EHGZK]PRf\b-j-P\C�fRb�C�[]rn[ºIUG©VeG�[?�sEqG�G�O�G�[]G�C
fRb-C:EqG{[QO�G�CLXwg� _LrLEHG�[Rtoipb�CxEqG¯f\PRKSG"PR[WVSMmKSG�XUG"fRb�CL[NV]K]rn��PRCÀEHG�[sfRPREmXLMHEmEqG�[ªPRC:|~b-K]O�G¯XLP
ILK]Mm[]O�G¬cLP � G�j�b-CUG�E¡y;fRrn��b´P®`NPQP\[NVUgG�rnC�Iib}f\b�MHCLf\EHMHCLG�XLbLy�EHbF��rLPQP\��MmVSG¬��rnP�[NPQfRG�MHj-G¬[]r



(Rà$:
fRb-CdV]PRCLMmXLbLtÈ¦ÁG{[Qf\PRKNPRKSG{[QVSG�Oh_LMlgPRCk[]P§PRCLfRG�K]j-G�CÈXnP´[NPREHEHG�K�EqG{[�fRPREmXUG�[\yºVeG{C�V]b�EHG�[���rLP
VSMmPRCLP\C·O�MmPREDO�G�XLrLK]G´fRb�O�b´EqG�[T��rLP¬fRb�C�V]MHP\CLPRC$EHG�KN�{G�[\y�G�XLP\OÀgG{[JK]P\IUG�K]G�C·EHb�[JIUG�CLG�EHP\[
��rLP�PR[NVUgG�C§K]b�V]b-[Rt

½À¿vÁÃÂ|½=Ä�¹�Å�¹¼»�½¥¾ 9 ­}b-C�G���rLPREmEqG�[ªG�_iPÔ`]G�[T��rLP�KNPRf\b-j-PRC�PREDCºgPRflVeG�Kª��rLP�V]KSG�P\C�EqG{[ªG{_�P®`]G�[
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EHEmPRjdG�K^GFrLC�f\b-CL[NPRCL[NbLtQBD[WVSPsVSMmI�bFXLPsMmC�V]PREmMHj-P\CLfRMHG�fRb-EmPRflVSMm�{G�� ÈÕÆ $�Þ ¨ Þ Âu¹3È Ú�Û Ö&È3À3È [NPRKRg� G
XLP�j-KSG{C§r}VSMHEmMHXUG{X¬IUG�K]GsP\Cn|~K]P\CdVeG�KzPREwInK]b-_LEmPRO�G�XLP�K]PRf\b-CL[WVSK]rnfRfRM+gb-Cwt

½|Ú è / è ø è$4ý é°^ û�ü íaì]\Áì úRý�9 HoCUGTfRb-EmO�P\CUG�[]PzfRb-OQI�b�CLP�XLP^OQMHEmPR[?XLPzMHCLXnMm��MHXLrnb-[RydXLPzPRCdV]K]P
EHb-[sf\rUG�EHP\[Ry�[Lgb-EHb�rLCLb-[�I�b�fRb�[�[]b�CxPRCd��MqG{XLb-[�P\CÀ_LrL[Nf+G·XLP§EHb���rLP�P\[�CLP\fRPR[]G�K]Mmb·IUG�K]G
EqG�fRb-EmO�P\CUG·�ßG�_iPÔ`]G�[TP � ILEmb-KSG�Xnb-KSG�[ ¥ tåHoCUG§�-PR����rnP¬EHb§PRCLf\rLPRCdV]KSG�CwyhgP\[NVeG{[JK]P\j-K]P\[SG�C·�

Û@Ü �k�!�����q�k���k�#�£�!�Z�k���Z¢#���q�k�#���§�k�-²�¢*ªÝ �-�§���£��­Þ¡¬�q����¢#�����¬�£�!¡��k�-¢¬�ß�R�¬���¦�R�D²£¢#�®�R���@�����à�à���º���k����¢#�����à����k�Z�q�£�D���f�Z¢����§���¦���n��¡��@���©�£¯
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K]P\fREHr}VeG�C�fRb�O�IUG>#CnPRKSG{[�O�P\XLMqG{C�V]PZ[]r§EHP\CLj-rUGa`NPZXnPTXLG�CL�+G}yL[Ugb-EmbsPRCdVSb-CnfRPR[z[SG{EHPRC�j-K]G�CLXLP\[
PRC©`]G{Oh_LK]P\[�PRC�Iib-[�XLPTEHbs��rLPTEqG�fRb-OQIUG>#CLP\KSG�MHC}|~b-K]OxgbLt��YP�PR[WVeGsO�G�CnPRKSGsEqG{[�G�_�P®`]G�[�[]MÕ£
j-rLP\C�rLChPRC}|~b}��rLP À Û).&Û À0ÁR´ . Á Ú�Ü ÁÃÂ¸ÅÈ©¸ y©fRb�C�EHb^��rLP�[NP�G�cLb�K]KSGoPR[N|~rnPRK]�\b�EqG�_ib-KSG{Eut�C´MmPRCdVSK]G�[
G�EHj�rLCLb-[oO�MmPROh_LKNb-[zXLP�EqG�f\b-EHOQPRCLG�K]P\fRb-EmPRflVeG�C"G�EmMHOQPRCdVSb�[Ryµb{VSK]b�[^[]P�XnPRXLMmf+G�C"G¬f\rLMHXUG{K
XLP�EqG�[�f\K+g� G{[RyUXLP�EqG�KNPRMHCLGnyL�-P\C�V]MHEHG�K�EqG�fRb�EHOQPRCUGnynILK]b�V]PRj-P\K]EHGsXnPªMmC��{G�[Nb-K]P\[Ry¼P\V]f�t�j-KSG{fRMqG{[
GZrLC�P\[NV]K]MHflVSb�K�gP\j-MHOQPRC�XnPzfRG�[NVSG�[RtDB?ELP\Cn|~b���rnPoXLM���MHXLPp�J�-PRCnfRPRKLgG�[pInrLPRXLPz[]P\KDrnVSMmEHMHEmMH�RG�XLb
IUG�K]GsEmEHPl��G{K�G�f+G�_ibsEqG�K]P\fRb-CL[WVSKNrLfRf\M*gb-C§PRC§I�P\��rLP$#CUG�[�IUG{KNVSP\[oXnPTEHGhPR[NfRPRCLGnt

½ ¦ ý ê ù é2è 1 ì 1 è$4ý é 9 Ñ#G{KSG�f\b}b-KNXLMHCLG�K�[NrÀVSK]G�_UGa`Nb��ÈIUG�K]G���rLP±P\E^PR[W|~rLPRKN�Rb$MmCLXLMm��MmXLrUG�E
|~b-K]OQPhIUG{KNVSP�XnPQrnC"V]b}Xnb§b�K]jdG�CnMH�+G{XLbLywEHG�[ZG�_iPÔ`]G�[�XLP\_�P\C�O�G�CdVSP\CLPRKN[]PsfRb�CL[]f\MHPRCdV]PR[TXLP
EqG§ILK]P\[]PRCnfRMqG±XnP�[]rn[�fRb-OQIUG>#CLP\KSG�[TIUG�K]G�PRE�f+G�[Nb¯XLP¬��rLPFG{EHj-rLCLG�[ªXnP¬PREmEqG�[T[]P¬IiPRKNf+G{V]P
XLPFEqG±CnPRfRP\[]MmXUG�X:XLP�EqG±fRb�EHOQPRCUG¯G�CdV]PR[s��rLP�b�VSK]G�[h�·[NP§Emb-[hVSK]G�CL[NO�M�VeG�[NM�PR[�PRE�fRG�[]bntipb-C´V]b}XnbLy¼PR[NV]Phj-K]G�XLbQXLPJEmMH_LKNPªG{EH_iPRXLKRg� bLyLP\[^EmMHOQMmVeG{XLb�IUG�K]G�rLCUGQ[]MmO�ILEmP�b-_LK]P\KSGny¼ILrnPR[
PR[�EHG±K]PRMmCUG±��rLMHP\CkP � ILK]P\[SG"EqG�[JCLPRf\PR[]MmXUG�XLP\[sILK]MmCLfRMmIUG�EHP\[hXLPFEHG�fRb-EmO�P\CUG¯G�VSK]G+�DgP\[sXLP
[]rL[Y|~P\K]b-OQb-CUG{[^��rLP���MqGa`]G�C�PRC"PRE?G{MHK]P{°wIiPRK]bF[Nb-C"EqG�[^G�_iPÔ`]G�[Yb�_LK]P\KSG�[ZEHG�[Y��rLP�XLP\fRMHXnPRC
f;gb-OQb���X�gb-CLXnP¬K]PRG�EHMm�+G�KTEqG�[JG�f\V]Mm��MHXLG�XLPR[J��rnP¬[]PFEmPR[JInMHXLP{y?PRC$b�V]KSG�[hILG�EqG�_nKSG�[\°�[NPFEHP\[
XLMHf\P���rLP�cUG�fRP\KRy�IiPRK]b�P\EHEqG{[�XLPRf\MHXLP\C�fwgb-OQbZEHEHPl�{G�K]EmbZGZf+G�_ibLt�B?[WVSP�j-KSG{XLb�XLPzG�_L[NV]KSG�f\fRM+gb-C
PRC±P\E#XLP\[]P\O�IiP$#CLb�XLPhrLCUGQVeG�KNP+G�KNPR[]rnEmVeG�G{VSK]G�f\V]Mm��b¬IUG�K]G�G�ILEmMHfRG�K]EmbQP\C¯PREÁILK]b�_LEHP\O�GQXLP
K]P\fRb-CL[WVSKNrLfRf\M*gb-Cwt

½ . û é ü è[^ ý ^ ûký í©è û é ü ì 1 è04ý é 9 ipb-OQb´�-G´[NP�cUG§fRb-OQPRCdVeG{XLbLy#EHG�[ªG�_�P®`]G�[TI�b-[NPRP\C·fRMmPRKNV]b
j-KSG{XLbJXLP^MHCdVSP\EHMHj�PRCLf\MqGnydIiPRKNb�gPR[WVSPYP\[pVeG�E¡y���rnPY[]b-C�f+G�IUG{fRPR[pXLPZG�_L[WVSK]G�PRKºEqGªMmCn|~b-KNO�G�f\M*gb-C
XLPREpP � VSP\K]MHb�Kh��VSK]G�CL[W|~b-K]O�G�K]Emb¯G¯[]rkEHP\CLj-rUG*`NP�y�PRE�f\rUG�E�KNP+G�EmMH�+G{C$PRCkPRE�MmC�V]PRKNMHb-KªXLP�[]r
fRb-EmO�P\CUGntJBDC"EHG¬XUG�CL�RG§[Nb-C"f+G�IUG{fRPR[�XLP�V]KSG�CL[NO�M�VSMmK^fRb�C�j�KSG�C"ILKNPRfRMm[]M+gb-C"EqG¬XLMm[NVeG{CLfRMHG
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��rLP±EqG{[�fRb�O�IUG>#CnPRKSG{[�XLP\_�P\C«K]P\fRb-KNK]PRK��xEHG�XLMmK]PRf\fRM+gb-CÀfRb�C«K]PR[NI�P\f\V]bkG�rLC«ILrLCdV]b$XLP
K]Pl|~PRK]P\CLfRMHGFGFEqG���rLP�rLC"KNPRfRrnK][]b§[]P�P\CLfRrnPRCdVSK]GntsØ�rLCdVSb�f\b-C"PRE�[NPRCdVSMmXLb�XLP�b-K]MmPRCdVeG{fRM*gb�C
EqGJf\b-EHOQPRCLGJXLP�G�_iPÔ`]G�[�G�ILEHMmf+GJEHG�[pfRG�KSG{f\VSP\K+g� [NVSMmf+G�[p��rnPT[NP�G�f+G{_UG�CFXLPZC�rLOQPRK]G�K�IUG�K]GhrLC
ILK]b�fRP\[]b§��rLPsPR[TPR[]P\CLfRMHG�E?IUG�K]GF[]r�[NrLIiPRKN��M��-PRCnfRMqG}�TP\E?ILK]b�fRP\[]b§XLPs_YgrL[]��rLP\XUGnt �YP�PR[WVSP
ILK]b�fRP\[]b�[]P�cUG�_nEqG¯fRb-C:O�G*��b-K�XLPlVeG�EmEHPFPRC:EqG±[NMHj-rnMHPRCdV]P§[NPRf\fRM*gb�Cwyº�-G���rLP�PR[QPRE�InrLCdVSb
O�P\XLrLEHG�K�XLP\E@G�EHj-b�K]MmV]O�bª��rLPª[NP�ILK]b-Iib-CLP�P\C´P\[NVSPZV]KSG�_UG*`NbLt

Ë��¼æ���æ
� � �FO�P  �*( �| ã=( å �� � Õ)��(@ã=��æ
HoCUGTXLPoEHG�[?VeG�KNP+G�[�OxgG�[DMHOQI�b-KWVeG�CdV]PR[D��rLP^EmEHP\�{G�GªfRG�_ibªEHGTf\b-EHb-CnMqGZPR[�EqG�_YgrL[]��rLP\XUGny��dGJ[NP+GTXLP
G�EHMmO�P\C�V]bQ�ßP\EUCpgPRflVeG�K�XLP�EqG�[�üUb�K]PR[ ¥ y�XLPzG�j-rUG�bTXLP�rLC�C�rLPl�-bJEmrLjdG�K?ILG�KSGZ��Mm��MHK\t�B?C�P\EUf+G�[NbJXLP\E
G�EHMmO�P\C�V]bLyµEHG¬fRb�b-IiPRKSG{fRM*gb�C�ILG�KSGF_LrL[Nf+G�KZ�¯KNPRf\b-EHP\f\VeG{KZCLPRflVeG�K�EHP\[ZI�P\K]OQMmV]P�G�ILKNba��PRfecUG{KªP\E?XLP
O�P®`Nb-KofRG�EHMmXUG�X´GpgrLC�f\rUG�CLXnb¬PR[WV}gPhOhr}��XLMm[]IiPRKN[]bLto¦@G�K]P\fRb-EmPRfRf\M*gb-C´XLPhCºgP\f\VSG�K^[NPhEHEmP\�{G�G�f+G�_ib
PRC�XLb-[�PlVeG�IUG{[R�DEqGhP � InEHb-K]G�fRM+gb-C��FEHGJK]P\fRb-EmPRfRf\M*gb-CµtD¦ÁG{[�G�_�P®`]G�[�KSG{[NVSKNP+G�Xnb-KSG�[�P\C´[NrL[�XLb-[�KNb-EHP\[
�ßP � ILEmb-KSG{XLb-KSG{[��FK]P\fRb-EmPRf\V]b-KSG{[ ¥ []b-C§EqG{[���rLPª[NP�PRCLfRG�K]jdG{C´XLP�EmEHP\�{G�K�GsfRG�_ib�P\[NVeG�VeG{K]P+G}t

B?E@ILKNb}f\PR[]b�fRb-OQMHP\CL�+GsfRrUG{CLXLb¬rLCLG�G�_iPÔ`]Gs��rLPJP\[NV¼gG�MHCUG�flVSM���G�KNPRfRMm_�PTPRE@P\[NV+g� OhrLEmb�XLPT_LrL[Ô£
f+G�KJG�EHMmO�P\C�V]bLt§B?C�V]b-CLf\PR[hVSb�O�G§PREpKNb-E�XLP Á@N ¾zßìÞ Â�È3À Þ Â�È ��[SG�EmP�XLP�EqG´f\b-EHOQPRCLG´PRC$_nrL[]fRG±XLP
|~rLPRCdVSP\[?XLP�G�EmMHOQPRCdVSbz��G{EHMlgP\CLXLb-[NP�XLP�[Nrs[]PRCdV]MHXLbZXLP\ELb-E�|ßG{VSbz�hXLP�EHGo��MH[NVSGnt?­�MnXLP\[]ILrLP\[DXLP�fRMmPRKNV]b
VSMHP\O�Iib¬CLb�P\CLfRrLP\CdVSKSG�EHbF��rLP�_nrL[]fRG§KNPRj-KNPR[SG�GFEqG¬f\b-EHOQPRCLG�����rLP\Em�-P�G¬rLC"PR[WVeG�Xnb§MmCUG�flVSMm��b
b�_LMmPRCwy#G´K]PRG�EHMm�+G�K�b�V]KSG�[�VeG{K]P+G{[JXLP\C�V]K]b±XnP�EqG�fRb�EHOQPRCUGnt�B?C·fRG�Oh_LMmbLyÁ[]MDVSrn��b±P � MmV]bLy2V]b-O�G
rLCUG�OJrLPR[WVSKSGQXLPJCºgPRf\VSG�K^XnPREÁEHrLjdG{K��´KNPRj-KNPR[]Gnt�v^E@EHEmPRjdG�K�f\b-OQMHPRCn�+G�C�G Â Á ÜÃß Æ $ ÈÕÂ fRb�O�IUG>#CnPRKSG{[
fRb-OhrnCLMHfRG�CLXLb-EmPR[zEqGsXLMHKNPRf\fRM*gb�C´�§XLMH[WVeG�CnfRMqGsXLPªEqGQ|~rnPRCdVSPªXLPhG�EmMHOQPRCdVSbsOQPRXLMHG�CdVSPTrLCUG�XLG�CL�+G}t
­}MºEHG§XnMH[NVSG�CLf\MqG´XnP�EqG§fRb-EmO�P\CUG§G�EqGF|~rLPRCdV]P¬XLPFG�EmMHOQPRCdVSb�P\[hfRb-KWVeG�� (*)-) O�PlVSKNb-[ ¥ EqG§P � ILEHb©£
KSG�XLb�KSG¬K]PRG�EHMm�+G�EHG À3È Ú Ö&È Á Ú~Ü ÅOáÂ Ü Æ ßìÞ��~K]b-rLCnX¯XUG�CLf\P ¥ fRb-C¯EHG¬��rLP�PR[NIUG�K]f\PsPRE�b-Emb-K^XnPRE�VSMmI�b�XLP
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üUb-K�PRCkP\E���rLP�cUG¯PR[NVSG�XLb�IUG�K]G±��rnP§EHG�[�fRb�O�IUG>#CnPRKSG{[h_LrL[N��rnPRCxP\[NV]P�V]MHIib±XLP�CLP\f\VeG{K�cUG�fRMHG
fRrUG�Em��rLMHP\K�XnMHK]P\fRf\M*gb-CwtBÑ#G�K]GªXLMm[NVeG{CLfRMHG�[DEqG�KNjdG�[?EqG�_^grL[N��rnPRXUGJ[NPoKNPR[WVSK]MmCLj-PzPR[WVSK]Mmf\VSG�O�P\CdVSPzcUG�fRMHG
XLP\V]PRK]OQMHCLG�XUGYXLMmK]PRf\fRM+gb-Ch��XLMm[NVeG{CLfRMHGn°dO�P\XLMqG{C�V]P�EqG À3È Ú Ö&È ÜÝÞ�Úß" Á Ú Á ÞZ�òÐ�G{j-j-EHP�XLG�CLfRP ¥ y�XLb-CnXLP
EqG�P � ILEHb-K]G�XLb-K]G¬G�j-M�VeGQKUgG�ILMmXUG�OQPRCdVSPªPRE?G{_�XLb�O�P\C±O�MmPRCdVSK]G�[^fRG�OQMHCUGQO�MmKSG�CLXnb�cUG�f\MqG�rnCUG¬XLM�£
K]PRf\fRM+gb-C·IUG�KWVSMmfRrLEHG�KR°�XnPR[]InrpgPR[�XUG§O�P\XLMqG���rLPRE�VeG�KNPRj-KNPR[SG{CLXLb¯G�E�ILrLCdV]b±XLP¬MmCLMHf\MHbF����rLP\Em��PFG
O�P\CLP+G�KzPRE2G�_iXLb-OQPRCwyU��rLP\Em�-PhG�XUG�KoEqGsO�P\XLMqG���rLPRE�VeGnyiIiPRK]b�PR[WVeG���PR�hIib-KzPREÁEqG�XLbQfRb�C�V]KSG�KNMHbLy
��G�[+g� []Mmj-rLP{y#XLP\[]fRKNMH_LMmPRCLXnb�rLC�b}fecLb�G�EDf+G�OQMHCLG�KRyÁG�j-M�VeG�CnXLb�PREºG�_�Xnb-O�P\C�P\C·EqGFIUG{KNVSPQXLP�PRC
O�P\XLMHb�XLPzPR[WVSP^b�fecLb¬�~�-P\Kº²Uj�rLKSG ¤�%d¥ t?¦@GTXUG{CL�+GTK]PRInK]PR[NPRCdVeGhEHGZfRb�XLMm²UfRG�fRM+gb-CQXLPRE¼EHrnjdG�KDP � G�flVSb
XLb-CLXLP�|~rLP§PRCLf\b-CdVSK]G�XLb·P\EoG{EHMHOQPRCdV]bLtx¦@G"XLrLK]G�fRM+gb-CxXLP\E�O�P\CLPRb�PR[QILK]b-Iib-KNfRMHb�CUG�E�G�EHG¯XLMH[Ô£
VeG�CLf\MqG���rLPJKNPRf\b-K]KNM*gbsEqG�P � ILEmb-KSG{XLb-KSGsIUG�K]GQP\CLfRb�C�V]KSG�KzPREÁG�EmMHOQPRCdVSbny}��PREªgG�Cnj-rLEHbsXLPTXLMmK]PRf\fRM+gb-C
fRb-C±KNPR[NI�P\f\VSb�G{E#G�f\MHOhr}V^[Nb-EqG�KJ�ßEHG�f\b-O�Iib-CLP\CdVSPhcLb�K]MH�\b-CdVeG�E@XLPJEqG�XnMHK]P\fRf\M*gb-C´cUG�fRMHG�PREÁ[]b�E ¥ P\[
K]PRInK]PR[NPRCdVeG{XLb�XLrnKSG�CdVSP�EHG±XUG�CL�RG"P\CÈP\E§gG�CLj-rnEHb¯PRCdV]K]P�EqG���PRKNV]MHfRG�E�XLP\C�V]K]b�XLP�EqG±f\b-EHOQPRCUG��
EqG�XLMHKNPRfRf\M*gb-C�G´EHGF��rnP¬G�ILrnC�VSG�EqGFfRG�_�P\�+G�XnP�EHG´G�_iPÔ`]G§XLrLK]G�CdVSPQPRE�O�P\CLPRbLt¬¦ÁG§XUG�CL�RG´XLrnKSG
G�EHj-rnCLb-[#OQMHC�rnV]b-[�bZcUG{[NVeGYcnb-KSG�[\°�XLPRIiPRCLXnMHPRCnXLb�XLPRELP\CdVSrL[NMqG�[NO�bZf\b-CsPREL��rLP�EHG^P � ILEmb-KSG�Xnb-KSGYEHG
PÔ`NPRf\rnVSP{tDB?E�P\C�V]rL[]MHG�[]OQbTPR[pInK]b-Iib-K]f\MHb-CLG�EUGªEHGTKNMH��rLP\�+GªXnPRE¼K]P\fRrLKN[]bJ�QGTEqG�[DCLP\fRPR[NMHXUG{XLPR[ºXLP^EHG
fRb-EmO�P\CUGnt�¦@G�G�_iPÔ`]G���rLPoP\[NVUgGª_UG�MmEqG�CnXLbYVSMmPRCLP�EqGYfRG�IUG�f\MHXUG{X�XLPzXLP®`]G�KDXLP�cUG�fRP\K]Embª[NM{`NrL�RjdG���rLP
[]r�MmCn|~b-KNO�G�f\M*gb-CsKNPR[]rnEmVeG�MHKNK]P\EHP\�{G�CdV]PoIib-KD[]rL[ºfRb-OQIUG>#CLP\KSG�[\tD­}M¼PR[WVSbhb�fRrnK]K]PzEqGTG�_iPÔ`]GZ��rLPRE��-PZG�E
PR[NVSG�XLb�XLP�MmCUG�f\V]Mm��MHXLG�Xwt�B?C"f+G�[Nb§f\b-CdVSK]G�K]Mmb¬EqG�[YG�_�P®`]G�[Z��rLP�PR[WV}gP\C�f\PRK]fRGFXLP�EqG�P � ILEHb-K]G�XLb-K]G
K]PRf\MH_LMmKUgG�C�EqG�MmCn|~b-K]O�G�f\M*gb-C§�¯G�Emj-rLCUG�[YG�fRrLXnMHKUgG{C"G�E#EmEqG�O�G�XLbQfRb-Cd��MHKWVSMmPRCLXLb�[]P�PRC Â Á ÜÝÞ�ß Á Ük$�Þ Â�È©¸ tá®KUgG�C�G�EqGT|~rLPRCdVSP�XLP�G{EHMHOQPRCdV]bª�¬KNPRf\b-EHP\f\VeG{KUgG�C¬V]b}XLb�P\EwCLP\f\VeG{K�I�b-[NMH_LEmP�t�voEwK]P\j-K]P\[SG�K�EmbhIUG�[]G�C
G±b�VSK]G�[�G�_iPÔ`]G�[J��rnPF[]PFPRCnf+G�KNjdG�C$XLP�G�EmO�G{fRPRCLG�K]Emb§��K]PRInMmVSP\C$EqG�XLG�CL�+G±ILG�KSG±KNPRfREmrnVeG{KhOÀgG{[
fRb-OQIUG>#CLP\KSG�[\yib�_LMHP\Cwy�[NM#P\E2KNPRfRrnK][]bF[NPhcUG�G�j-b�VSG�XLbLyiK]P\j-K]P\[SG�C"G�E@P\[NVeG{XLbFXLPJMmCUG�flVSMm��MmXUG�Xwtz¦@G
K]PRf\b-EHP\fRf\M*gb-C¬XnPZCLPRflVeG�K�[NPZPRCLf\rLPRCdVSK]G�K]PR[NrLOQMHXLbhP\C�PREwXLMHG�j-K]G�O�G�XLP�üUra`Nb�XLPYEqGT²Uj-rLK]G ¤3: tD¦;b
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��rnPZ[]P�G�fRG�_UGhXLPZXLP\fRMmK�G�ILEmMHf+GªI�b-Kpf+G�XUG�G{_�P®`]Gn°}VUgb-O�P\[]PZP\C§f\rLPRCdVSGs��rLPZP\EwILKNb}f\PR[]bs[NPZEHEHPl�{GhG
f+G�_ib�P\C´|~b-KNO�GsIUG�K]G�EHP\EqGJ�§G�[Rg� CLf\K]b-CLGn°¼PR[YG{EHj-bsP � V]K]PRO�G�XUG{O�P\C�V]Pªf\b-OQILEHP®`NbQ[NM2[NPªf\b-CdVSP\O�ILEHG
��rnPT[Nb-C§O�MmEHPR[pXLPTG�_�P®`]G�[�EqG�[���rLP�P\[NV¼gG{C´MmC���b-EHrnfRKSG{XUG�[�PRC§EqGJVSG�K]PRGnt

á#MHj-rnKSG ¤�% ��­�MHj-CLM�²Uf+G{XLbsXLP�EqGhXUG�Cn�+GsfRb-C§O�P\CLPRbnt
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K]MmV]O�boXLP�KNPRfRb�CL[NV]K]rLf\fRM*gb�Cwt?B?CsEqGo²Uj�rLKSG ¤3: []P�OhrLP\[NV]KSGYrLCsXLMHG�j-KSG{O�G�XLPIüUr©`NbZ��rLP�KNPRILKNPR[NPRCdVeG
EqG�[?MmXLP+G�[DP � InrLPR[WVeG�[�P\C�EHG�[NPRf\fRM*gb�C¬G�CdVSP\K]Mmb-KRt
¶FgG�[]Mmf+G�OQPRCdV]P�y�PRE¼ILKNb}f\PR[]bªXLP�_YgrL[]��rLP\XUGª[NP^f\b-Os£
I�b-CnPZXLPYVSKNPR[�VeG�KNP+G�[�InK]MHCnfRMHILG�EHP\[R� Á@N ¾zßìÞ Â�È ÜÃÛ ÅÞ�Ú ,�Â Á ÜÃß Æ $ È "æÛ Á Ú�$�Þ ´¿Â Á ÜÝÞ�ß Á ÜÝÜÃÛ ÅÞ�ÚUy}EHG�[�fRrUG{EHPR[�[Nb-C
G�[+g� CLfRKNb-CUG�[���IUG{KSG�EmPREqG{[Ry�PR[�XnPRfRMmKRy�EqG�[ºEHEmP\�{G�C¬Gªf+G�_ibhXLM�|~PRK]P\CdVSPR[�G�_�P®`]G�[Ry���O�MmPRCdVSK]G�[prLCLGJPR[WV¼gG
K]P+G{EHMH�RG�CLXLb§rLCUG�VeG�KNP+Gny2b�VSK]G§InrLPRXLP�PR[NVSG�KJP\C�EHG´[]Mmj-rLMmPRCdVSP{tdHoCUG´G�_�P®`]G´IUG{[SG�XLPQrLC·P\[NVSG�XLb
MHCUG�flVSM��-b·G�EqG�P\VeG{IUG�XLP´P � ILEHb�KSG�f\M*gb-CÈPRCÀEHG�fRrLG�E?`NrnPRjdG�P\EoILG�I�P\EoXnP±P � ILEmb-KSG�Xnb-KSG"�:��MHGa`]G
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XLMH[WVeG�CLf\MqG�[ofRb-Cn[]MHXnPRKSG{_LEHP\[YPRC"_LrL[Nf+GFXLPhKNPRf\rLK][Nb-[�I�b�V]PRCLf\MqG�EmPR[\t�BDC"fRG�[]bFXLPJCLbFPRCLf\b-CdVSK]G�K]Emb-[
K]PRj�K]PR[]G�G�E?CnMHXLb��"K]P\j-K]P\[SG�G{E�P\[NVSG�XLb�MmCUG�flVSMm��bLy@b´_nMHPRCµy2IUG{[SG�G�EqGFPlVeG�IUG§XLPQK]PRf\EHrnVSG�OQMHPRCdV]b
PRC¬XLb�CLXLP^f\b-OQIUG�KNV]PoMmCn|~b-KNO�G�f\M*gb-Cs[Nb-_LK]P^EqG�EHb�f+G�EmMH�+G{fRM*gb�C�XLP^KNPRfRrnK][]b�[pVeG�EmPR[ºfRb-OQbªCnPRf\VSG�KRy}I�b©£
EHPRCµy#G�j�rUG§��O�G{VSP\K]MqG{E�IUG�K]G´fRb�CL[NV]K]rLf\fRM*gb�C~ãJ��XLP\I�P\CLXLMHP\CLXLb±XnP�EHG§fRG�EHMmXUG�X�XLP�Emb-[TK]PRf\rLK][Nb-[
G�CLMHO�G§G�b�VSK]G�[TfRb-OQIUG>#CLP\KSG�[ªG�K]P\fRb-EmPRflVeG�KªXLMHfecLb�[JK]P\fRrLKN[]b-[\t¯B?[NV]P¬ILK]b�fRP\[]b¯[NP¬EHEmP\�{G´G´f+G�_ib
MHCLXLPl²UCLMmXUG�OQPRCdVSP{yLj-b-_iPRKNCUG�XLbsIib-K�EqG�[�CnPRfRP\[]MmXUG�XLP\[^XLP�EqGhf\b-EHOQPRCLGnt
Ë��¼æ
��æWÌ � � Ï|P>���µÏ]��P�� ã=(��¿�����  P>�®ÏÞ�  æ
v f\b-CdVSMHC�rUG{fRM*gb�C�[NP^ILKNPR[]P\CdVeGhPREiG�Emj-b-KNMmVSOQbY_UG{[SG�XLbJPRC�P\E�InK]b�fRPR[NbJXLPo_YgrL[]��rLP\XUGJXLPzEqG{[ºG{_�P®`]G�[
IUG�KSG·b�_nVSP\CLPRK¬rnC¾OQb�XLPREmb�VSKNMHXLMmO�P\CL[]Mmb-CUG�E�[Nb-_LK]P¯EHG�PR[NfRP\CUGnt B?[WVSP"G�Emj-b-K]M�VSOQb�[NP¯_UG�[]G·PRC
PREzIUG�KSG{XLMHj-O�G¯XLP�P\[NV]KSG{V]PRj-MHG�[�XLP´P\��b-EHrLf\M*gb-C � : { < ¥ £®Bº­it�­}MmCxP\Oh_UG�KNj-bLy�EHG�G�ILEmMHfRG�fRM+gb-CkXLP
EHb-[�b-IiPRK]G�XLb-KNPR[^Pl�-b-EmrnVSM��-b-[z[]PªcUG�f\PJXLPªO�G�CnPRKSGsXLM�|~PRK]P\CdVSP�tzB?C±rLCLG�PR[WVSKSG©VSPRj�MqGsXLPJPl�-b-EmrLfRM+gb-C
VSKSG{XLMHf\MHb-CUG{E-EHb-[@b-IiPRK]G�XLb-KNPR[2XLPºOJrnVeG�f\MHb-C��TfRKNrL�+G�OQMHP\CdVSbz[]P�G{ILEHMmf+G�C�b^Cnb^[]PpG�ILEmMHf+G{CT[Nb-_LKNPpEHb�[
IUG�XLKNPR[YXLPhG�fRrLP\K]XLb�G�rLCUG¬ILKNb-_UG�_LMmEHMmXUG�XTa � �¿a�ÍSt�B?C¯P\[NVSPªVSKSG{_UGa`Nb¬[NPh[]Mmj-rLPhP\E#IUG�K]G�XLMmj-O�G
ILK]b-InrLPR[WVSb�I�b-K¿¶pb�rLO�G{�+G:�[¶pb�rLO�G{�+G±�k¦;b-rLfecLPlV¯�¡³ )-)n(*¥]¥ yDXLb�CLXLP§rLCUG"IUG�KNV]P�XLP�EqG¯C�rLP\�{G
I�b-_nEqG�f\M*gb-C�[]Pªj-PRCnPRKSG�P � fREmrL[]M���G{O�P\C�V]PªXnPJEqGsOhrnVSG�fRM+gb-Cwy¼b�V]KSGsIUG�KNV]PJXLP\E@fRK]rn�+G�OQMHP\C�V]bLy¼��rLCUG
IUG�KNV]P¬OxgG�[h[]P�j-PRCLP\KSG"G�EmP+G{V]b-K]MHG�O�P\CdVSP��~�DgP+G�[NP¬²Uj-rLK]G ¤-,d¥ t�v fRb-CdVSMmC�rUG�fRM+gb-C$[]P�ILK]P\[]PRCdVSG�P\E
IL[]P\rLXLb{£¶f;gb-XLMmj-bL�
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á#MHj-rnKSG ¤�: �?B?EµILKNb}f\PR[Nb�XLPY_^grL[N��rnPRXUG�XLPYEHG�[�G{_�P®`]G�[�[]P^fRb-OQI�b�CLP^XLPoVSK]P\[�VeG�KNP+G�[pILK]MmCLfRMmIUG�EHP\[R�P � ILEHb�KSG�f\M*gb-Cwy}K]P\fREHr}VeG�OQMHP\C�V]b��FK]P\fRb-EmPRfRf\M*gb-Cµt

¤ t)à^G�f\PRK\��j�PRCLP\KSG�f\M*gb-C � ) t
à tVC´MHP\CdVSKSG{[�Cnbª[NPzEmEHP\j-rLP�G�EUC^grLOQPRKNb�XLP�j-PRCLP\KSG�f\MHb-CnPR[DILK]P\PR[WVeG�_LEmPRf\MHXLbTcUG�f\PRK�EHb�[]Mmj-rLMHP\CdVSP��
�ßMmCLMHf\MqGJf\MHfREmb ¥
�¡G ¥ v^InEHMHfRG�K�[NPREHP\fRf\M*gb-C§I�b�K�VSb-KNCLPRbLt
�ß_ ¥ ipK]PRG�K ¯ å cLM×`Nb-[�fRb-C§PRE;b�I�P\KSG�XLb�K�XLP�OhrnVeG{fRM*gb�Cwt



(*Ñ�:
�ßf ¥ v^InEHMHfRG�K�[NPREHP\fRf\M*gb-C§I�b�K�VSb-KNCLPRbLt
�ßX ¥ ipK]PRG�K ¹ å cnMÓ`Nb-[�f\b-C´P\E;b-IiPRKSG{XLb-K�XLP�fRKNrLfRP{t
�ßP ¥ ipK]PRG�K¦ï å MmCLXLMm��MmXLrLb-[�j�PRCLP\KSG�XLb�[^G�EmP+G{V]b-K]MHG�OQPRCdVSP{t
�ò| ¥ B��{G�EHrUG{K ¯ å ô ¹ å �jï å yiXnb-CLXLP <¥å ��¯ å { ¹ å { ï å XLPªG�fRrnPRK]Xnb¬GsEqG�|~rLCLfRM+gb-C§XLP

G�InV]MmV]rLXwt
�ßj ¥ Ø�rLCdVeG{KzIib-_LEHG�fRMmb-CLP\[�XLP�IUG�XLKNPR[�P�cLMÓ`Nb-[�P\C´rnCUGQ[Nb-EqG}� <¥å { :=å t
�ßc ¥ v^InEHMHfRG�K�b-IiPRK]G�XLb-K�XLP�KNPRIUG�KWVSMmfRM*gb�C�GsEHGhI�b�_LEqG�f\MHb-C¬|~rn[]MHb�CUG�XUGnt
�~M ¥ B?[]f\b-j-PRKzEHb�[�O�P®`Nb-K]P\[ :Då MmCLXLM��}MmXLrLb-[\t
� ` ¥ à^G{fRPRK\�Dj-PRCLP\KSG�f\M*gb-C � j�PRCLP\KSG�f\M*gb-C { ( t
�~²UC�XLPTfRMmfREmb ¥

Ñ t�v^[NMHj-CUG{fRM*gb�CFXLP�K]PRf\b-EHP\f\V]b-KSG�[zG�f+G{XUGQP � ILEHb-K]G�XLb-K]Gnt
% t�v^[NMHj-CUG{fRM*gb�CFXLP�PR[]ILG�fRMmb�XLP�_^grL[N��rLPRXUG}t
: tIÑ2b-K�fRG�XUG�P � ILEmb-KSG�Xnb-KSG���rLPTK]PRf\EHrnVUgbsK]PRf\b-EHP\f\V]b-KSG�[\yLcUG�f\PRKzEHb�[NMHj-rLMmPRCdVSP{�
�ßMmCLMHf\MqGJf\MHfREmb ¥
�¡G ¥ á®CLMmfRMqG{EHMH�RG�KpIib-_LEHG�fRM+gb-C¬f\b-C :Dð MHCLXLM���MHXLrLb�[Rt
�ß_ ¥ B��{G�EHrUG{K�I�b-_nEqG�f\M*gb-CFXLPTG�f\rLPRKNXLb�GsrnCUGs|~rnCLfRM+gb-C�XLPTG�InVSM�VSrLXµt
�ßf ¥ à^G{fRPRK\�Dj-PRCLP\KSG�f\M*gb-C � ) t
�ßX ¥ C´MmPRCdVSK]G�[YCLbF[NP�EHEHP\j-rLPªG�E#C^grnO�P\K]b�XnPhj-PRCnPRKSG{fRMHb�CLPR[ZILKNPRP\[NVeG{_LEHP\fRMHXnb¬cUG�f\PRKZEHb�[]MÕ£

j-rLMmPRCdVSP{�
�ßMmCLMHf\MqGJf\MHf\EHb ¥
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Mut�voILEHMmf+G�Kp[]PREmPRf\fRM*gb�C§Iib-K�V]b-K]CLP\bLt
MmMutsipKNP+G�K ¯ ð cLMÓ`Nb�[�fRb-C§PRE;b-IiPRK]G�XLb-K�XnPTOJrnVeG�f\M*gb-Cµt
MHMmMutpvoILEHMmf+G�Kp[]PREmPRf\fRM*gb�C§Iib-K�V]b-K]CLP\bLt
M��itbipKNP+G�K ¹ ð cLM×`Nb-[�fRb�C´P\E;b-I�P\KSG�Xnb-K�XLP�fRKNrLfRP{t
�it�ipKNP+G�K¦ï ð MmCLXLMm��MmXLrLb-[�j-P\CLPRK]G�XLb-[zG�EmP+G{V]b-K]MHG�OQPRCdVSP{t
��M¡toB��{G�EmrUG�K ¯ ð ô ¹ ð �ßï ð ynXLb-CnXLP <Pð �x¯ ð { ¹ ð { ï ð XLP�G�f\rLPRKNXLbQGhEqGª|~rnCLfRM+gb-C

XnPªG{InVSM�VSrLXwt
��MHMutzØ�rnC�VSG�K�I�b�_LEqG�f\MHb-CnPR[�XLP�IUG{XLK]P\[oP�cLM×`Nb-[�PRC§rLCUGs[]b�EqGn� <¥ð { :Dð t
��MHMmMut�voILEHMmf+G�K ¸ U ÈÕÂ ÛáÚ ¹ G�EHGsIib-_LEHG�fRMmb-C�|~rL[NMHb-CLG�XUGnt
M � toB?[NfRb-j-P\K�EHb-[�OQPÔ`Nb-KNPR[ :Gð MmCLXLMm��MmXLrLb-[\t
� tbàoG�fRP\KR�Dj-P\CLPRK]G�fRM+gb-C � j-P\CLPRK]G�fRM+gb-C { ( t
�~²LC´XLP�f\MHfREmb ¥

�~²UC�XLPTfRMmfREmb ¥
�~²UC§XLPRE@G{EHj-b-KNMmV]O�b ¥

B?C�EqGhInK]MHOQPRK]GJEug� CLP+GªXLPREwIn[]PRrnXLb}fwgb-XLMmj-bLyL[NPZMHCLMmfRMqG{EHMH�RGZEqGhIib-_LEqG{fRM*gb�C¬XLP :Då G�_iPÔ`]G{[�P � ILEHb©£
KSG�XLb�KSG�[�G�EmP+G{V]b-K]MHG�OQPRCdVSPYOQPRXnMqG�CdVSP�rLC§j-P\CLPRK]G�XLb-K�XLP�C^grLOQPRKNb-[�G�EHPRG{VSb�K]MHb�[pVSb-O�G�XLbsXLP(ñ*ò×ó×ô*t
BD[WVSP�j-PRCnPRKSG{XLb-K2G�K]KNb©`]GzC^grnO�P\K]b-[@XLP ¤ ³�_LMmV][2f\b-CJG{EmVSbzj-K]G�XLbzXLPpG{EHP+G©VSb-KNMHPRXLG�Xwy*rLCLM�|~b-K]OQPROQPRCdV]P
XLMH[WVSK]Mm_Lr;g� XLb-[RtËÑ2G�KSGFf\b-CLb�fRPRK^rLC"I�b�fRbFOxgG�[Y[Nb-_LK]P�P\E#j-P\CLPRK]G�XLb-KZXnP�CYgrLO�P\K]b-[^G�EHPRG{VSb�K]MHb�[z��PRK
�
C�G�KN[SG�j�EHMqG���õwG�O�G{CF��ö Ò-Ò ö ¥N¥ tÁB?C�EqGoEug� CLPRGoXLb�[�[]P�Pl�{G�E{grUG�EqGzI�b-_nEqG�f\M*gb-Cªj-PRCLP\KSG�XLG^XLP�G�f\rLPRKNXLb
G�EqG�|~rLCLf\M*gb-C±XnP�G�InV]MmVSrnX�IUG�K]G�EqG{[^G�_iPÔ`]G{[^P � ILEmb-KSG{XLb-KSG{[��~��PRKb©®áet ¤ t ³ ¥ t^v	IUG�KNV]MHKzXLPJEHG�Eug� CLPRG
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fRrUG{V]K]bhf\b-OQMHPRCn�+GªEHGªPlVeG�IUGªXLP^P � InEHb-K]G�fRM+gb-C¬fRb�C¬rLC¬f\MHfREmbJXLP^P\�-b�EHrLf\M*gb-C�IUG�KSGªEqGªIib-_LEHG�fRM+gb-CQXLP
G�_�P®`]G�[�P � ILEmb-KSG�Xnb-KSG�[\°2Xnb-CLXLPQG�IUG�KNV]MHKYXnP :=å IUG{XLK]P\[ª[NPQf\K]PRG§rLCLG§C�rLPl��G§I�b�_LEqG�f\M*gb-C¯XnP <�å
cLMÓ`Nb-[�XnPTEmb-[�fRrLG�EHP\[R�

½ ¯ []P�fRKNP+G�C§Iib-K�OhrnVSG�fRM+gb-Cwt
½ ¹ [NPTf\K]PRG�C´Iib-K�f\K]rL�RG�O�MmPRCdVSbnt
½ ï±[NPªf\K]P+G{C�G�EmP+G{V]b-K]MHG�OQPRCdVSP{t

á#MHj-rnKSG ¤�� ���YMqG{j-KSG�O�G�XLP¸üUr©`Nb^��rLPºXLP\VSG�EHEHG�PRE�ILK]b�fRP\[]b^XnPpj-P\CLPRK]G�fRM+gb-CJXLP�EqG�C�rLP\�{G^Iib-_LEHG�fRM+gb-Cwt
¦@G�I�b�_LEqG�f\M*gb-C�ïk[NP�rnV]MHEmMH�+G¬ILG�KSG´G*��rLXLG�KJG�O�G�CdVSPRCnPRKTEqG�XLMm��PRK][NMHXUG{X�PRC�EqGFIib-_LEqG{fRM*gb�C"�

IUG�KSG§P � ILEmb-KSG�KTC�rLP\�{G�[JK]PRj�MHb-CLP\[JXLP\CdVSK]b�XLPREºPR[]ILG�fRMmb�XLP�_YgrL[]��rLP\XUGnt ipb�C·PR[WVSb±[NP¬ILK]PlVSP\CLXLP
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[]MHOJrLEqG�K^EHb���rLPsK]P+G{EHOQPRCdVSPsb�fRrLKNK]PsPRC�EqGFCUG{V]rLKSG{EHPR�RGny@ILrLP\[ªP\E?ILK]b�fRP\[]b�XnPQ_^grn[]��rLPRXLG´XLPsEqG{[
G�_�P®`]G�[zPR[YG{[+g� CnfRK]b�CLbLy¼PR[zXLPRf\MHK\y�EHG�[�P � ILEHb�KSG�XLb�KSG�[��{G�C�[]G�EHMmPRCLXLbQIib}f\b�GQI�b�fRbQXLPJEHGQf\b-EHOQPRCLG
_LrL[]fRG�CLXLbsC�rLPl��G{[�|~rnPRCdVSP\[oXLP�G{EHMHOQPRCdV]bLt�¦@G�G�IUG{K]MHf\M*gb-C�XLPZrLCUGhIib-_LEHG�fRM+gb-CFG�EmP+G{V]b-K]MHGªPRC�fRG�XUG
j-PRCLP\KSG�f\M*gb-CQ[]MmOhrLEHG�P\[NVSGhG�fRf\M*gb-Cµt�¦@Gª[NPREHP\fRf\M*gb-C�XLPoEmb-[DO�P®`Nb-K]P\[ºMmCLXLM��}MmXLrLb-[DIUG{KSG�EqGTG�ILEHMmf+G�f\M*gb-C
XLP�b-IiPRKSG{XLb-K]P\[�[]PscUG�f\P�I�b-KYV]b-K]CnPRb��~��PRK�[]P\fRfRM+gb-CD©ht ¤ t ¤-¥ t�ÑÁb-[NV]PRKNMHb-KNO�P\C�V]P�y@PR[WVeGFC�rLP\�{G�I�b©£
_LEqG�f\M*gb-C�[]P�P\�{G�E{grUGntZv fRb�C�V]MHC�rUG�f\M*gb-C¯[NPo`NrLCdVeG�C�G�OJ_UG�[YIib-_LEHG�fRMmb-CLPR[h� :Då { <�å ¥ ��[]PsG�ILEmMHfRG
PREµb�I�P\KSG�XLb�Kp[]cLG�K]MmCLjLy}��PRCFf\b-CL[NPRfRrnPRCLf\MqG�EqGhG{InVSM�VSrLX¬XnPZG�EHj�rLCLb-[ºMHCLXLM���MHXLrLb�[pXLMm[]OQMHC�rn�-Ph�~��PRK©�áet ¤ t ¤-¥ t��YP¬EHG±fRb-Ca`NrLCLfRM+gb-CkXLP�I�b�_LEqG�f\MHb-CnPR[h[NPFPR[]f\b-j-P\CxEHb�[hO�P®`Nb-K]P\[ :Då MHCLXnMm��MHXLrnb-[hIUG�K]G
fRb-Cn|~b�K]O�G�K�EHG�C�rLPl��G·Iib-_LEHG�fRM+gb-Cwy�f\b-OQb·[]P±EmEHPl��G�G�f+G{_�b·P\C«rLCUG�P\[NV]KSG{V]PRj-MHG�XLP±Pl�-b-EmrLfRM+gb-C
Bº­d£l� : { < ¥ t�B?[WVeG�Iib-_LEHG�fRM+gb-C�[]PTrL[SG�fRb-OQb�P\CdVSKSG{XUG�IUG{KSGsEqGs[]MHj�rLMHP\C�V]Pªj�PRCLP\KSG�f\M*gb-C§XLPREÁfRMmfREmb
P\�-b�EHrnV]Mm�-bny��·PR[WVSP�fRMmfREmb±[]Mmj-rLPFcUG�[WVeG¯��rLPF[]P�[]G{VSMm[N|ßG�jdG´EqG�f\b-CLXLMmfRM*gb�C$XLPFIUG�KNbLyD��rnPFPRCkPR[WVSP
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