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b®�¯�°J±�²e³�´z¯Jµ¶±® ·

· ¸(¹�º¥»½¼/¯J³�°Jº½±�¾�¿S°J¼�À�µD¯FÁÂ¼�®�²ÂÃwµ¶Ä�¹�¯ Å
Æ�Ç�Æ ÈsÉ\ÊbËVÌÎÍ�Ê�Í�ÌÎÏaÐÑÇ�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ò
Æ�Ç�Ó Ô�Õ/Ö�×�ØÎÖbÙ|Í�É�ÏaÚ�Ê�ÛaÐ/Ö_Í�Ì�Ù�Ü-ÏzÉ\Ù|Ö Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ò
Æ�Ç�Ò Ý�ÖbÐ-Þ�Ì�Ð-Û�ÏzßeÝ�Ì�ÛaÕvÍ Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç à

á â ±�ã�äå±æ¶±Ä-Á ç
Ó:Ç�Æ è�é0Ïaê/Í�ëwÏaÞ�Ú�ÏaØ�ÏzÛzì Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç í
Ó:Ç�Ó Ô�Õ/Ö�×�îVï�ÊzÐ-Þ�ÌÎÏaÐðÇ�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç í
Ó:Ç�Ò ñsÊ�É�òS×�Ð-Ö_É�Ûzì Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ó
Ó:Çôà ÈsÖ_ÏaÚ�Ö_Í�É\ÌÎÖbÞÑÇ�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ó
Ó:Ç�õ ñ@ÖbÐ-Þ\ÌÎÍ�ÌÎÖbÞ�Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆzÆ
Ó:Ç�÷ ñsÌ�Þ�Í�ÊzÐ-Ù|ÖbÞ&Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆbÓ

Å ¿¤°P¼vÀ�µD¯�¼/¯PµD±�®�¼æ�Ãwº:®�ã�µ�®�Ä ·vø
Ò:Ç�Æ èúùVÕ/ÏzÉ\Í3û�Ì�Þ�Í�ÏzÉ�ì9Ïzß�È@É\Ê�Ë:Ì�Í�Ê�Í�ÌÎÏaÐ-ÊzØ�Ý�ÖbÐ-Þ�Ì�Ð-Û Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆ|à
Ò:Ç�Ó ü5ÊzÞ�ÌýÙ_Þ�Ïzß�È@É\ÊbËVÌÎÍ�Ê�Í�ÌÎÏaÐ�ÊzØ�Ý�ÖbÐ-Þ\Ì�Ð/ÛþÇ*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆbõ
Ò:Ç�Ó:Ç�Æ Ô3Õ/Ö�Ý�ÖbÐ-Þ�×�ÿ:ê-Ê�Í�ÌÎÏaÐÂÇ*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆb÷
Ò:Ç�Ó:Ç�Ó ñ�Ö���ÖbÙ|Í�ÌÎÏaÐ¥è@Ð/ÛaØÎÖbÞ�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆ�í
Ò:Ç�Ó:Ç�Ò ×�Ì�Ð-Þ�Í�ÖbÌ�Ð���Ê��-Ì�ê�Þ�Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆbó
Ò:Ç�Ó:Çôà �¥Ê�ÛaÐ-Ì���Ù_Ê�Í�ÌÎÏaÐúÇ*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆbó
Ò:Ç�Ó:Ç�õ Ô3Õ/Ö�Ô3Ì�Ú�Ö*ñ@ÖbØ�Ê�ì�Ü-ê-Ð-Ù|Í�ÌÎÏaÐ<Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ó
	

Ò:Ç�Ò Ô�ì:ï�ÖbÞ5Ïzß�È@ÉFÊbËVÌÎÍ�Ê�Í�ÌÎÏaÐ-ÊzØ�Ý�ÖbÐ-Þ�Ì�Ð-Û Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓVÆ
Ò:Ç�Ò:Ç�Æ ù:Í�É�ÏaÐ/Û Ý�ÖbÐ-Þ�Ì�Ð/Û Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓVÆ
Ò:Ç�Ò:Ç�Ó � ÖbÊ�ò£Ý�ÖbÐ-Þ�ÌýÐ/Û¥Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓVÆ
Ò:Ç�Ò:Ç�Ò �¥Ì�Ù|É\ÏaØÎÖbÐ-Þ�Ì�Ð-Û Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓVÆ

Ò:Çôà Ô�Õ/Ö�ùVÌ�Ð/Ûaê-ØýÊ�É��Þ�ÏzÍ�Õ/Ö_ÉFÚ ÊzØ�ù:ï�Õ-Ö_É�Ö��£Ï��/ÖbØ(Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓzÓ
Ò:Çôà/Ç�Æ ù���ù���ñ@Ö��-ÖbÙ|Í�Ì�ÏaÐ¥è@Ð/ÛaØÎÖ Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓzÓ
Ò:Çôà/Ç�Ó ù���ù���Ô�Ì�Ú�Ö�ñ@ÖbØ�Êbì£Ü-ê�Ð-Ù|Í�ÌÎÏaÐúÇ*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓzÒ

Ò:Ç�õ �.Ï���Ö_É@Ý�Ê�� Ý�ÖbÐ-Þ���ÏzÍ�ÖbÐ�Í�Ì�ÊzØ��£Ï��/ÖbØ Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓzÒ
Ò:Ç�õ:Ç�Æ ��Ï���Ö_É@Ý�Ê��!Ý�ÖbÐ�Þ��.ÏzÍ�ÖbÐvÍ�Ì�ÊzØ���Ô3Ì�Ú�Ö*ñ@ÖbØ�Ê�ì�Ü-ê-Ð-Ù|Í�ÌÎÏaÐ Ç*Ç�Ç ÓPà

ø ��±³��.æ¶º�� �"!�º�´z¯Jã�Ã�ºV®�ãJµ¶®�Ä á$#
à/Ç�Æ è�é0Ïaê/Í�ñ@Ïaê/é�ØÎÖ&%@é('�ÖbÙ|Í�Þ�Ý�ÖbÐ-Þ�ÌýÐ/Û�ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐ-Þ Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ózõ
à/Ç�Æ�Ç�Æ )�*+�rÍ�ÖbÞ�Í�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ózõ
à/Ç�Æ�Ç�Ó ëwÏaÐ-Þ�Í�É\ÊzÌýÐvÍ�Þ Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Óz÷

à/Ç�Ó %sé�Þ�Ö_É�Ë�Ê�é�ØÎÖbÞ Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Óz÷
à/Ç�Ó:Ç�Æ �
Ú Ê�ÛzÖ(ÊzÐ/ÛaØÎÖbÞ Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Óaí
à/Ç�Ó:Ç�Ó �£ÖbÊzÞ�ê-É\Ì�Ð/Û�Ô3Ì�Ú Ö*ñ�ÖbØýÊbìVÞ1Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ó�,
à/Ç�Ó:Ç�Ò �3Ö��-Þ�Õ�ÌÎßDÍ-��É\Ïzï�ÏzÉ\Í�ÌÎÏaÐ-Þ¤Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ó�,
à/Ç�Ó:Çôà Ü.ØýêVî.��Ê�Í�ÌÎÏ Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ó�,



à/Ç�Ò ñ@Ì�/�Ö_É�ÖbÐ�Í�Ô�ì�ï0ÖbÞ�Ïzße×�Þ�Í�Ì�Ú Ê�Í�ÌÎÏaÐ-ÞöÇ�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç Ózó
à/Ç�Ò:Ç�Æ ×�îVï-É�ÖbÞ�Þ\ÌÎÏaÐSßDÏzÉ�Í�Õ/Ö��.Ï��wÖ_É@Ý�Ê��10�ê/ÏzÍ�ÌÎÖbÐ�Í Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç Ò
	
à/Ç�Ò:Ç�Ó ×�îVï-É�ÖbÞ�Þ\ÌÎÏaÐSßDÏzÉsùVê-Ú Ú ÌýÐ/Û&)�* Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç ÒVÆ

à/Çôà 2�Ð-Ù|Ö_É\Í�ÊzÌ�ÐvÍ�Ì�ÖbÞ1Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç ÒVÆ
à/Ç�õ ùVê/é(�kÞ�ÌýÚ(ê-ØýÊ�Í�ÌÎÏaÐ-Þ+Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç ÒzÓ

# 3 º:ã�³.æD¯�ã ÅÅ
õ:Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSè Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç ÒzÒ
õ:Ç�Æ�Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSè4��Ô3Ì�Ú Ö*ñ�ÖbØýÊbì50sê/ÏzÍ�ÌÎÖbÐ�Í Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç ÒPà
õ:Ç�Æ�Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSè4�
ùVê-Ú�Ú Ì�Ð/Û6)�*�Ì�Ð87:9;�=<�> ùVï�ÊzÙ|Ö Ç*Ç*Ç�Ç�Ç Òaí

õ:Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSü Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç Òzó
õ:Ç�Ó:Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSü?��Ô3ÌýÚ�Ö*ñ@ÖbØ�Êbì50sê/ÏzÍ�Ì�ÖbÐvÍ Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç Òzó
õ:Ç�Ó:Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSü?�
ùVê�Ú Ú Ì�Ð/Û6) * ÌýÐ87@9+�=<�> ù:ï�ÊzÙ|ÖsÇ*Ç*Ç*Ç�Ç�Ç àvÓ

õ:Ç�Ò ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐ£ë Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç àzà
õ:Ç�Ò:Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐ£ëA�wÔ3Ì�Ú�Ö�ñ@ÖbØ�Êbì50sê-ÏzÍ�ÌÎÖbÐvÍ Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç àzà
õ:Ç�Ò:Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐ£ëA�
ù/ê-Ú Ú Ì�Ð-Û&) * Ì�Ð87@9+�=<�> ù:ï�ÊzÙ|Ö@Ç*Ç*Ç*Ç�Ç�Ç àvõ

õ:Çôà ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSñ Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç àB,
õ:Çôà/Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSñC��Ô3ÌýÚ�Ö*ñ@ÖbØ�Êbì50sê/ÏzÍ�Ì�ÖbÐvÍ Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç àB,
õ:Çôà/Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSñC�
ùVê�Ú Ú Ì�Ð/Û6) * ÌýÐ87@9+�=<�> ù:ï�ÊzÙ|Ö Ç*Ç*Ç�Ç�Ç õVÆ

õ:Ç�õ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐS× Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç õzÒ
õ:Ç�õ:Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐS×D��Ô3Ì�Ú�Ö�ñ@ÖbØ�Ê�ìE0sê/ÏzÍ�ÌÎÖbÐ�ÍÂÇ�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç õzÒ
õ:Ç�õ:Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐS×D�
ùVê-Ú Ú ÌýÐ/ÛF) * Ì�Ð87@9+�=<�>1ù:ïÊzÙ|Ö*Ç*Ç*Ç*Ç�Ç�Ç õPà

G �£µ¶ãb´v³�ãbã�µ¶±® #$H
÷:Ç�Æ 0sê/ÏzÍ�ÌÎÖbÐ�Í3×�Þ�Í�ÌýÚ Ê�Í�ÌÎÏaÐ-Þ�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç õ�,
÷:Ç�Ó ùVê-Ú Ú ÌýÐ/Û&) * ×�Þ�Í�ÌýÚ Ê�Í�ÌÎÏaÐ-Þ Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç õzó
÷:Ç�Ò �
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Ô3Õ-Ö��/Ö��-ÖbÙ|Í�ÌÎÏaÐ�ÊzÐ/ÛaØ�Ö�Ê�Í�y�Ì�Þ5Í�Õ/Ö�Þ�ê�Ú Ïzß�Í�Õ/Ö��-Ö��-ÖbÙ|Í�ÌÎÏaÐ£Ù|ÏaÐ�Í�É\ÌÎé�ê-Í�ÌÎÏaÐ-ÞwßDÉ\ÏaÚ ÊzØ�Ø
Í�Õ/Ö(Ú ÊzÞ�Þ�ÖbØÎÖbÚ ÖbÐvÍ�ÌýÐSÍ�Õ/Ö*ØÎÖbÐ-Þ�ïØ�ÊzÐ/Ö@¥�Æ�,Q§¥ôÓPà�§��Ì ÇôÖzÇ

ì7Û��yB  
 à �� * A ��y � FyS  � � FyS W�y � FyvW * Û * Fy0Ø �¶àzà� 

��Ð(Í�Õ/Ö�Ù_ÊzÞ�ÖwÏzß-Ê@Ù_ÌÎÉ\Ù_ê-Ø�Ê�ÉFØÎì@Þ�ì:Ú Ú Ö_Í�É\Ì�Ù�ØÎÖbÐ�Þ����wÖ5Ù_ÊzÐ(Þ�Õ�ÌÎßDÍ�Í�Õ/Ö�Ù|Ï:ÏzÉ;�-Ì�Ð�Ê�Í�Ö�Þ�ìVÞ}�
Í�ÖbÚ Í�Ï�Í�Õ/Ö�Ù|ÖbÐ�Í�Ö_É.ÏzßVÞ�ì:Ú Ú Ö_Í�É�ì�ÊzÐp��É�Ö��-ê�Ù|Ö�Í�Õ/Ö��/Ö���ÖbÙ|Í�ÌÎÏaÐ�Í�Ï�Ê3ÏaÐ/Ö��¢�-Ì�Ú�ÖbÐ�Þ�ÌÎÏaÐ-ÊzØ
ï-É\Ïzé�ØÎÖbÚ£¥�Æ�,Q§rÇ�Ô3Õ/Ö&�-Ö��-ÖbÙ|Í�ÌÎÏaÐ�ÊzÐ/ÛaØÎÖF�-ÌÎÉ�ÖbÙ|Í�Ö�� Í�Ï��wÊ�É;��Í�Õ-Ö(Ïzï-Í�ÌýÙ_ÊzØ.ÊPî/Ì�Þ@Ì�Þ�Í�Õ/ÖbÐ
ÛaÌÎËzÖbÐ¥é�ì

ì7��yB  
 à ��� ��yB � * y �¶àvõS 

��Õ-Ö_É�Öoy Ì�Þ�Í�Õ/Ö&�-Ì�Þ�Í�ÊzÐ-Ù|Ö�ß¶É�ÏaÚ Í�Õ/Ö�ØÎÖbÐ-Þ�Ù|ÖbÐ�Í�Ö_ÉsÊzÐp� � ��yS 3Ì�Þ�Í�Õ/Ö(Ú ÊzÞ�Þ�ÖbÐ-Ù_Ø�ÏaÞ�Ö����Ì�Í�Õ-Ì�Ð¤É\Ê��-Ì�ê�Þ�y�ÛaÌ�ËzÖbÐ�é�ì
� ��yB  
 Ó � A}�9 � � FyB  Fy Û FyÐØ �¶àv÷S 
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Ü.Ì�Ûaê/É�Ö�÷�x�  dvf\��p
daf�nmf\�vi�{b�vy+hJlvitf\~
��f\~�{�~tf�g�fF~k}�f=��ptnmq�{bnmjo�J�afFy(p
daf�jmx�{b��f�l�f=��h�xsf=i�{
~tjm�a� � j¶� f��r¡�jm�vikptfFjo��~tjm�a���
ÅCq á q�Å Y µ�®�ã_¯�ºVµ¶® 3 ¼-².µ�³�ã
�tß�Ê�Þ�Ïaê/É\Ù|Ö�Ø�Ì�ÖbÞ�Ö|îVÊzÙ|Í�Ø�ì ÏaÐ Í�Õ/Ö�Ïzï-Í�Ì�Ù_ÊzØÊPîVÌ�Þ¤��w 
 	B �ÊzÐp��ÌýÞ�ØÎÖbÐ-Þ�Ö���é�ì�Ê(Ù_ÌÎÉ\Ù_ê-Ø�Ê�É
Þ�ì:Ú�Ú�Ö_Í�É\Ì�Ù Ø�ÖbÐ-Þ���Ê¥É\Ì�Ð/ÛaØýÌÎòzÖ Ì�Ú Ê�ÛzÖ¤Ù_ÊzÐ ÏVÙ_Ù_ê/É���ÊzÐ£¢-���(�g�¢���N�ì�g�N��� ��Þ�Ö_Ö¤Ü.Ì�Û/Ç.÷S FÇ
Ô3Õ/Ö�×�Ì�Ð-Þ�Í�ÖbÌ�Ð*É\Ê��-Ì�ê-Þ�Ì�Þ�Ì�Ú ï�ÏzÉ\Í�ÊzÐvÍ�ÌýÐ�ÛzÉ\ÊbËVÌÎÍ�Ê�Í�ÌÎÏaÐ�ÊzØ�ØÎÖbÐ�Þ�Ì�Ð/Û/Ç�Ü-ÏzÉeÌýÐ-Þ�Í�ÊzÐ-Ù|Ö��Q��Õ/ÖbÐ
Ê*Þ�Ïaê/É\Ù|Ö3ÌýÞ�Ú(ê�ØÎÍ�ÌÎï�ØÎÖ5Ì�Ú Ê�ÛzÖ�� Í�Õ/Ö�ÊzÐ/Ûaê-ØýÊ�É�Þ�Ö_ï�Ê�É\Ê�Í�Ì�ÏaÐ-Þ�é0Ö_Í¢�wÖ_ÖbÐ Í�Õ/Ö�Ì�Ú Ê�ÛzÖbÞ�ÌýÞeÏzß
ÏzÉ;�/Ö_É�Í=��Ï�×�Ì�Ð�Þ�Í�ÖbÌ�Ð�É\Ê���Ì�Ì��aÊzÐp�9Ì�Ð Ú ÊzÐ�ì�Ú�Ï��-ÖbØ�Þ�Í�Õ/Ö�ï-É�ÏQ'�ÖbÙ|Í�Ö��9×�Ì�Ð-Þ�Í�ÖbÌ�Ð+ÉFÌ�Ð/Û�ÏaÐ
Í�Õ/Ö�Þ�Ïaê/É\Ù|Ö�ï�ØýÊzÐ/Ö�É\Ïaê/ÛaÕ-ØÎì*É\Ö_ï-É�ÖbÞ�ÖbÐ�Í�ÞeÍ�Õ/Ö�Þ�Ïaê/É\Ù|Ö�ÿ Þ�é�ÏzÉ+�/Ö_É�Ê�É�ÖbÊsé0Ö_Í¢�wÖ_ÖbÐ�ÛzÖ_Í�Í�Ì�Ð/Û
Ú(ê-Ø�Í�ÌÎï�ØÎÖsÌ�Ú Ê�ÛzÖ���ÏzÉ�Ð/ÏzÍ&¥�Æ�,Q§rÇ
Ô3Õ/Ö�×�ÌýÐ-Þ�Í�ÖbÌ�Ð(É\Ê��-Ì�ê�Þ�Ù_ÊzÐ�é0Ö5ß¶Ïaê-Ðp��é�ì�Ù|ÏaÐ-Þ�Ì��-Ö_ÉeÊ�Ù_Ì�É\Ù_ê-Ø�Ê�É\Ø�ì*Þ�ì:Ú�Ú�Ö_Í�É\Ì�ÙwØÎÖbÐ-Þ

��ÌÎÍ�Õ ÊzÐ Ê�É\é�ÌÎÍ�É\Ê�É�ì½Ú ÊzÞ�Þ@ï-É�Ï���Ø�ÖzÇsè@Ù_Ù|ÏzÉ;�-ÌýÐ/Û9Í�ÏSÖbÿ:Þ_Çà�¶àvõS +� � Òaí� @ÊzÐp� � Ò�,S +��Í�Õ/Ö
ØÎÖbÐ-Þ5Öbÿ:ê-Ê�Í�ÌÎÏaÐ�ÛaÌÎËzÖbÞ w 
 þ � 9 9 |9 9 98| à ��� � þ  � * þ Ø �¶à�í� 

ü�ìSÞ�Ö_Í�Í�Ì�Ð-Û8w 
 	 ÌýÐSÖbÿ�Ç��¶à�í� �ÏaÐ/Ö*Ïzé-Í�ÊzÌýÐ-Þ5Í�Õ/Öz¢��N�(���¢�����E���éÒ
��©��(ÊzÞ
þ ? 
 � à ��� � þ ?  � *

9 9 |9 9 98| � fh Ø �¶àB,S 

ÅCq á qÎø T ¼-Ä�®�µNXe´a¼/¯Jµ¶±�®
ùVÌ�Ð-Ù|ÖSÛzÉ\Ê�Ë:ÌÎÍ�Ê�Í�Ì�ÏaÐ-ÊzØ�Ø�Ì�ÛaÕvÍ@�/Ö���ÖbÙ|Í�ÌÎÏaÐ Ì�Þ Ð-ÏzÍ ÊzÞ�Þ�ÏVÙ_Ì�Ê�Í�Ö�� ��ÌÎÍ�Õ ÖbÚ Ì�Þ�Þ\ÌÎÏaÐ ÏzÉ�Ê�é(�
Þ�ÏzÉ�ï-Í�ÌÎÏaÐ Ïzß*Ø�ÌÎÛaÕ�Í��wÍ�Õ-Ö¥Þ�ê/É�ß�ÊzÙ|Ö¥é�É\ÌÎÛaÕ�Í�Ð/ÖbÞ�Þ Ì�Þ�ï-É�ÖbÞ�Ö_É\ËzÖ�� ÊzÐp� Í�Õ/Ö¥Ì�Ð�Í�ÖbÐ-Þ�ÌÎÍtì Ïzß
Í�Õ/Ö�Ì�Ú Ê�ÛzÖbÞ3Ù_ÊzÐ�é0Ö�Ú Ê�ÛaÐ-Ì��-Ö���Ç�Ô3Õ/Ö�Í�ÏzÍ�ÊzØ"�êVî9É�ÖbÙ|ÖbÌ�ËzÖ���ßDÉ\ÏaÚþÊ+ÛzÉ\ÊbËVÌÎÍ�Ê�Í�ÌÎÏaÐ-ÊzØýØÎì
ØÎÖbÐ-Þ�Ö�� Ïzé�'�ÖbÙ|Í�Ì�Þ+ï�É�Ïzï0ÏzÉ�Í�ÌÎÏaÐ-ÊzØwÍ�Ï Í�Õ/Ö�ÉFÊ�Í�ÌÎÏ é0Ö_Í¢�wÖ_ÖbÐ Í�Õ/Ö£Þ�ÏaØýÌ�� ÊzÐ/ÛaØÎÖbÞ�Ïzß@Í�Õ/Ö
Ì�Ú Ê�ÛzÖ ÊzÐp��Í�Õ/Ö Þ�Ïaê/É\Ù|ÖzÇ�Ô3Õ/Ö Ú Ê�ÛaÐ�Ì���Ù_Ê�Í�ÌÎÏaÐ�ß�ÊzÙ|Í�ÏzÉ(Ì�ÞÀ�/ÖbÐ-ÏzÍ�Ö��¥¤ ÊzÐp� Ì�Þ���ß¶ÏzÉ�Ê



Ó
	 � fUb�_ci�jJY¾_�Y[jµdh]�_�nûn(\ ]aÎ0j8]#f

Ù_ÌÎÉFÙ_ê-Ø�Ê�É3Þ�ìVÚ Ú�Ö_Í�É\ÌýÙ�ØÎÖbÐ-Þ��VÛaÌÎËzÖbÐ¥é�ì

Ú Ê�ÛaÐ�Ì���Ù_Ê�Í�ÌÎÏaÐ 
 Ì�Ú Ê�ÛzÖ(Ê�É�ÖbÊÞ�Ïaê/É\Ù|Ö*Ê�É�ÖbÊ 

þw Ûÿþ
Û w 
 ¤�Ø �¶àvóS 

Årq á q # ¸�¹�º ¸(µ�äåº5��ºVæ¶¼vÁDZ.³�®�´z¯Jµ¶±®
ëwÏaÐ�Þ�Ì��/Ö_É@Ê�ÛaÊzÌ�Ð�Í�Õ/Ö+Ø�ÌÎÛaÕ�Í�É\Ê�ì½Ì�Ð½Ü.Ì�Û/Çù�¶à� ���Õ�Ì�Ù\Õ½ï-É�Ïzï�Ê�ÛaÊ�Í�ÖbÞsß¶É�ÏaÚ<ÊSÞ�Ïaê/É\Ù|Ö�Í�Ï
Ê9ï0ÏaÌ�ÐvÍ�ÏaÐ¥Í�Õ/Ö+ØÎÖbÐ-Þ�ï�Ø�ÊzÐ/Ö���ÊzÐp�½Í�Õ/ÖbÐ¥ß¶É�ÏaÚ Í�Õ/Ö_É�Ö(Í�Ï¤ÊzÐ½Ïzé�Þ�Ö_É�ËzÖ_É�Ç�Ü/ÏzÉ�Ê9ÛaÌÎËzÖbÐ
ï�Ê�Í�Õ£Í�Õ/Ö_É�Ö*Ì�Þ5Ê+ÛzÖ_ÏaÚ�Ö_Í�É\ÌýÙ_ÊzØ�ÊzÐp��Ê+ÛzÉ\Ê�Ë:Ì�Í�Ê�Í�ÌÎÏaÐ-ÊzØ�Í�Ì�Ú Ö��/ÖbØ�Êbì��-ÌrÇôÖzÇ�Í�Õ/Ö�Ø�ÌÎÛaÕ�Í5É\Êbì
Ì�Þ��/ÖbØ�ÊbìzÖ��£É�ÖbØ�Ê�Í�ÌÎËzÖ*Í�Ï�ï-É�Ïzï�Ê�ÛaÊ�Í�ÌÎÏaÐ¥Ì�ÐSËPÊzÙ_ê�ê-Ú ¥ôÒQ§rÇ
Ô�Õ/Ö�ÛzÖ_ÏaÚ�Ö_Í�É\Ì�Ù_ÊzØÙ|ÏaÐvÍ�ÉFÌÎé�ê/Í�ÌÎÏaÐ�ÌýÞeÍ�Õ/Ö3Ö|îVÍ�É\Ê*Ø�ÌÎÛaÕ�Íeï�Ê�Í�Õ�Í�Õ-Ê�Í�Ê�É\Ì�Þ�ÖbÞ·��Õ-ÖbÐ�Í�Õ/Ö

ØÎÖbÐ�Þ¤�-Ö��-ÖbÙ|Í�Þ�Í�Õ/Ö Ø�Ì�ÛaÕvÍ@É\ÊbìzÇF��Ð�Ê�ï-ï0ÖbÐp�-Ì�î¥è ÌÎÍ�Ì�ÞsÞ�Õ/Ï���Ð�Í�Õ-Ê�Í�Í�Õ/Ö+ÛzÖ_ÏaÚ�Ö_Í�É\ÌýÙ_ÊzØ
Í�Ì�Ú Ö��/ÖbØ�Êbì�Ù_ÊzÐ�é0Ö`�3ÉFÌÎÍ�Í�ÖbÐ�ÊzÞ

� Ù � ½85 
 ÆÓ � Ær×ÑÔ 9� � � 9 9 9 |9 9 | ��� þ � w�  * Ø � õ
	B 

Ô�Õ/Ö(ÛzÉFÊbËVÌÎÍ�Ê�Í�ÌÎÏaÐ-ÊzØ.Í�Ì�Ú�ÖF�/ÖbØ�Ê�ì¥Ê�É\Ì�Þ�ÖbÞ�Ì�Ð½Í�Õ/Ö�Ë:ÌýÙ_Ì�Ð-ÌÎÍtì¤Ïzß�Í�Õ/Ö�Ø�ÖbÐ-Þ���Õ/Ö_É�Ö���ÊzÞ
Ì�Ð Ïzï-Í�Ì�Ù_Þ���Í�Õ/Ö É�Ö_ß¶É\ÊzÙ|Í�ÌÎËzÖ�ÌýÐp�/Ö|î¦� Þ�ØÎÏ���Þ��/Ï���Ð Í�Õ/Ö�Þ�ï�Ö_Ö�� ÏzßwÍ�Õ-Ö�Ø�ÌÎÛaÕ�Í�Í�Ï�� $ ��Ç
Ô3Õ-Ö�ÛzÉ\Ê�Ë:ÌÎÍ�Ê�Í�Ì�ÏaÐ-ÊzØ.Í�Ì�Ú�Ö&�-ÖbØ�Êbì � Ù ��� ÌýÞ�Ïzé-Í�ÊzÌýÐ/Ö��¥é:ì£Ì�Ð�Í�Ö_ÛzÉ\Ê�Í�Ì�Ð/Û¤Ï�ËzÖ_É�Í�Õ-Ö�Ø�Ì�ÛaÕvÍ
ï�Ê�Í�Õ£ßDÉ�ÏaÚ Í�Õ/Ö*Ïzé�Þ�Ö_É\ËzÖ_É3Í�Ï Í�Õ/Ö�Þ�Ïaê/É\Ù|Ö

� Ù �2� 
� ��Æ ×ÑÔ 9  *A Ó� 1 V Û Ú8Ø � õVÆ� 

��Õ-Ö_É�Ö�Í�Õ/Ö*É�Ö���Þ�Õ-ÌÎß¶Í�ß�ÊzÙ|Í�ÏzÉsÊ�ï-ï0ÖbÊ�É\Þ��-ê/Ö�Í�Ï ÖbÿÇ���,S FÇ
� ÉFÌÎÍ�Ì�Ð/Û � Ù ��� 
� � Æ�×ÑÔ 9� � � 9 9 9 |9 9 | �a§ � þ   � õzÓS 

��Õ-Ö_É�Ö § � þ  �Ì�Þ�Í�Õ-ÖzÒB�L¨��i��������Ê�����¢���$�������Û¥ôÓPà�§����/Ö���Ð/Ö�� ÌýÐ5¥�Æ�,Q§�ÊzÞ�Ê*Í�Õ/Ö�ï-É�ÏQ'�ÖbÙ|Í�ÌÎÏaÐ
ÏzßeÍ�Õ/Ö�ý�Ö��3Í�ÏaÐ-Ì�ÊzÐ£ï�ÏzÍ�ÖbÐ�Í�Ì�ÊzØ�ÊzØ�ÏaÐ/Û Í�Õ/Ö*Ø�ÌýÐ/Ö��rÏzßá�kÞ\ÌÎÛaÕvÍ3ÊzÞ&��Þ�Ö_Ö�ÖbÿÇ¯�¶à-Æ� � 

§ � þ   
 9 9 |9 9 9 | Ó� * A�V`�L9 9 þ ø¾Ú�  Û Ú8ø � õzÒS 

Í�Õ/Ö�Í�ÏzÍ�ÊzØ�Í�Ì�Ú�Ö��-ÖbØ�Êbì¤Í�Õ/ÖbÐ�Í�Ê�òzÖbÞ�Í�Õ/Ö*ß¶ÏzÉ\Ú

� Ù o 5 o4
 � Ù � ½,5 × � Ù ��� 
 � Æ�×ÑÔ 9� � � 9 9 9 |9 9 | � � ÆÓ � þ � w�  * � § � þ   � Ø � õPà� 

è@Ù_Ù|ÏzÉ;�-ÌýÐ/Û�Í�Ï�Ü-Ö_É\Ú Ê�Í�ÿ Þ�ï-ÉFÌ�Ð-Ù_ÌÎï�Ø�Ö�� d � Ù o 5 o � þ   
 	���Þ�Ï�Í�Õ/Ö�ØÎÖbÐ-Þ�Öbÿ�ê�Ê�Í�ÌÎÏaÐ�¶ÖbÿÇ�� Ò�,S � �Ù_ÊzÐ�é0Ö�É�Ö��3É\ÌÎÍ�Í�ÖbÐ¥ÊzÞ3Ê�ÛzÉ\Ê��-Ì�ÖbÐvÍ

� d � ÆÓ � þ � w�  * � § � 
 	 � õzõS 

��Õ-Ö_É�Ö�Í�Õ-Ö@ÛzÉFÊ��-ÌÎÖbÐ�ÍwÏzß § ��ÌÎÍ�Õ9É�ÖbÞ�ï0ÖbÙ|Í5Í�Ï þ ÛaÌÎËzÖbÞ5Í�Õ/ÖsÉ�Ö��-ê-Ù|Ö����/Ö���ÖbÙ|Í�ÌÎÏaÐSÊzÐ/ÛaØÎÖ
ÊzÞ6��Ù|ßtÇ�ÖbÿÇ��¶àvÓS � 

� d § 
 9 9 � � § 
 Ó� * 9 9 |9 | A��8��V`�L9 9 þ ø¾Ô�  Û Ô 
 7+Ø � õz÷S 
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Ô3Õ-Ì�Þ�Ú�ÖbÊzÐ-Þ�Í�Õ-Ê�Í+Í�Õ/Ö�Ù|ÏaÚ�ï0Ö_Í�ÌÎÍ�ÌÎÏaÐ é0Ö_Í¢�wÖ_ÖbÐ Í�Õ/Ö¤ÛzÖ_ÏaÚ�Ö_Í�É\ÌýÙ�ÊzÐp� Í�Õ/ÖSÛzÉ\ÊbËVÌÎÍ�ÊQ�
Í�ÌÎÏaÐ-ÊzØ·�/ÖbØ�Ê�ì:Þ*Ø�ÖbÊ��-ÞsÍ�Ï�Í�Õ/Ö�ß¶ÏzÉ\Ú Ê�Í�ÌÎÏaÐ-ÞsÏzßwÌ�Ú Ê�ÛzÖbÞ*Ê�Í�Í�Õ-Ö�ß¶ê-Ð�Ù|Í�ÌÎÏaÐ-ÞsÞ�Í�Ê�Í�ÌÎÏaÐ-Ê�É\ì
ï�ÏaÌýÐvÍ�ÞF��Ú Ì�Ð-ÌýÚ Ê��Ú ÊPî/Ì�Ú Ê¤ÊzÐp��Þ�Ê��p��ØÎÖ�ï0ÏaÌ�Ð�Í�Þ+ +�0Þ�ÏSßDÏzÉ�Ê¤ÛaÌÎËzÖbÐ�Þ�Ïaê/É\Ù|Ö�ï0ÏaÞ�ÌÎÍ�ÌÎÏaÐw ÏaÐ/Ö�Ù_ÊzÐ5��Ðp�SÊzØ�Ø�Í�Õ/Ö*ÊzÞ\Þ�Ï:Ù_ÌýÊ�Í�Ö��£ï0ÏaÞ�ÌÎÍ�ÌÎÏaÐ�Þ þ ¥�Æ�,Q§¥�Æ|à�§rÇ
�
Ð�Í�Ö_É�ï-É\Ö_Í�Ì�Ð/Û*Í�Ì�Ú Ö¦�/ÖbØ�Ê�ì:ÞwÉ�Öbÿ:ê-ÌÎÉ\ÖbÞ�Ê�Ú�Ï��-ÖbØ-ß¶ÏzÉ�Í�Õ/ÖsØÎÖbÐ-Þ�ÿ Þ�ÛzÉ\Ê�Ë:ÌÎÍ�Ê�Í�Ì�ÏaÐ-ÊzØ�ï�Ï
�

Í�ÖbÐvÍ�Ì�ÊzØ���ÊzÐp� ÌýÐ Ú�ÏaÞ�Í�Ù_ÊzÞ�ÖbÞ�Í�Õ/Ö�ê-Ð-Ù|Ö_É�Í�ÊzÌ�Ð�Í�ÌÎÖbÞ�ÌýÐ�Í�Õ-Ì�Þ�Ú Ï��/ÖbØp��Ì�Ø�Ø:Í�Õ/ÖbÐ �/ÏaÚ Ì�Ð-Ê�Í�Ö
Í�Õ/Ö�ê-Ð-Ù|Ö_É�Í�ÊzÌ�Ð�Í�ÌÎÖbÞ�Ì�Ð Í�Õ/Ö�Ù_ÊzØ�Ù_ê-Ø�Ê�Í�Ö�� Ù|ÏaÞ�Ú ÏaØÎÏzÛaÌ�Ù_ÊzØ5ï�Ê�É\ÊzÚ Ö_Í�Ö_É\Þ+Í�Õ-Ê�Í�Í�Õ/ÖSÍ�Ì�Ú�Ö
�/ÖbØ�Êbì�ß�ê-Ð-Ù|Í�Ì�ÏaÐ¥Ù_ÊzÐ ï-É�ÏJË:Ì��-ÖzÇ�Ô3Õ/Ö_É�Ö_ß¶ÏzÉ�Ö��Ù�-ê/Ö(Í�Ï9Í�Õ/Ö(ÛzÉ\ÊbËVÌÎÍ�Ê�Í�ÌÎÏaÐ�ÊzØ��-ÖbØ�Êbì��0Í�Ì�Ú�Ö
�/ÖbØ�ÊbìåØÎÖbÐ-Þ�ÖbÞ�ï-É�ÏJË:Ìá�/ÖbÞ+Ê½ï�É�Ïzé0Ö�Ïzß�Í�Õ-Ö���Ê�É�ò Ú Ê�Í�Í�Ö_É@�-ÌýÞ�Í�É\ÌÎé�ê-Í�ÌÎÏaÐ Ì�ÐåÍ�Õ/Ö�ØÎÖbÐ-Þ��
Þ�Ì�Ð-Ù|ÖsÍ�Õ/Ö_ì�Ú�ÖbÊzÞ�ê-É�Ö�Í�Õ/Ö�Ú Ê�Í�Í�Ö_É¤�-Ì�Þ�Í�ÉFÌÎé�ê/Í�ÌÎÏaÐ¤Ì�ÐSÍ�Õ/Ö*Ø�ÖbÐ-Þz¥�Æ|à�§rÇ

u·ó�u �·²[¸U�ExVûpy@ôßõSöp÷ùø�ú�öWúSø¢û¯üàö³"�w��$ü�x
ø=ü+)
ñ�Ö_ï0ÖbÐp��Ì�Ð/Û ÏaÐ Í�Õ/Ö Ú�ÊzÞ�Þ5�-ÌýÞ�Í�É\ÌÎé�ê-Í�ÌÎÏaÐ"�3Í�Õ/Ö Þ\Õ-Ê�ï0Ö Ïzß�Í�Õ-Ö ØÎÖbÐ-Þ�ÊzÐp�;Í�Õ/Ö Ì�ÚF�
ï�ÊzÙ|Í5ï�Ê�É\ÊzÚ�Ö_Í�Ö_É��/Í�Õ-Ö_É�Ö�Ê�É�Ö`�-ÌÂ/0Ö_É�ÖbÐvÍwÍkì:ï0ÖbÞ5Ïzß�ÛzÉ\Ê�Ë:Ì�Í�Ê�Í�ÌÎÏaÐ-ÊzØ�ØÎÖbÐ-Þ\Ì�Ð/Û(�VÌ�Ð-Ù_Ø�êp��Ì�Ð/Û(�
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 quasar- Time delay quotient estimation
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 nova-quasar- Time delay quotient estimation
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 0.04± = 0.30 MΩ quasar- Combined estimation with prior 
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 0.04± = 0.30 MΩ nova-quasar- Combined estimation with prior 
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 supernova- Time delay quotient estimation
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 extreme-supernova- Time delay quotient estimation
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 extreme-supernova- Combined estimation
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 0.04± = 0.30 MΩ supernova- Combined estimation with prior 
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 0.04± = 0.30 MΩ extreme-supernova- Combined estimation with prior 

ß8«1Ë.!ÅG³��(' «3�?¶��q���?��±9�®���&�¬�:¸��3���2�¬�:´¨«3�?¶��q���?��±9�Ã�����¬���Y�2µ7�2 ) �?�������2�t���2« ���������������?«�� ���9�b«3���²�Y´µ7�������9�>+ ê ©�ª ���Y¶?¶��:�����.-y« ª �.-<«0� ª ���2« �������������9�Y«0�a���9� � ª �?0?�Y¸¬�	�������32Y� ª ��«3�2�2���&�à���.-y« ª �.-<«� ª �À�����¬�À�Y�2µ7�2 ) �Y�������2�t���2« �����������7���?«�2�� ª �²� ª �D�	�×���.- « ª �.-<«�� ª � �:�9�À�Y���?��� �2« �������������9�Y«®���?�� ª �³µ7�.-��2« �,���/- « ª �.-<«,� ª ���2���À�Y�7�Y�����2« �������������9�²�?«3���?¯Ã��¶!���7���,�9�@476 ê ©�ª � è9é�ê ë�ì �2���A8&�Y�2�Y�2��������q��±9��µ)��«B-<�D� ª �7��� ª �1- ª �D���À�������32?� ª � ö/÷ ì ��«?-<�D� ª ���E� ª �:- ª �D���:´¨¯����:E�����������?�J� ª � ö�ö ì ��«-<�D� ª ����� ª �Ã¯����:�´¨�?µ7���C<J������� ê



¼���� ¿����������� ��"!$#&% ò.ß
Å�Æ3Ç,Æ�D È<É ÊÌË�ÍÏÎ°Ð?É�Ñ�Ò�ÓÕÔtÈ<Ë�ÊbÊdÉ Ò?E × Ø É Ò Ó Õ Ô Ð Ñ ÈGFÃÎIH�Ù©AÆ�ªG«3¬®�¯3°²±Á«1Ç.Æ õ ±ÁÀ!³CªÁ�¬r¬(«3Æ!Ëë× Ø «�ÆýÓ(Õ�»5ÐÜÑ ª�Ö�°�Êê³CË.«3¶�³ ªÜ±ÁÀ!³CÊêÇ.Æ�±�Ç.!Å¾ÅÁ³hË.«1Ç.Æ�ª°�ª²ß8«1Ë!ÚPÞ�èhñ,á�Ò�½¾À!³hÅÁ³Ü±ÁÀ!³¾±]½fÇë´�Ë.!ÅÁ³¿ÊêÇ.¯��¬(Æ�ª¦ªGÀ!Çz½¿ªfÀ!Ç�½ãÂ!Ç.¬r«3Æ�°�Æ�±¦±ÁÀ!³¿¶²°�¯3!³¿Ç�ÉáýÈ�³ ÊêÇ.¬(³ ªhÚ¿©�Æ�±ÁÀ!³ë¯1³hÉa±¾ÊêÇ.¯3�¬(Æâáýð ()"�ñç°�Æ�ÂÔ«3ÆýÅG«3Ë.À,±ÍÊêÇ.¯3�¬(ÆyáÏð è&"�æ�Ú5JâÀ!³ Æ�ªÁ«3Æ!Ë*KML¿ð;ñ#"�ñ!èMN N?ÒOK å ð ()"�ñ|- Â�°z¼�ª21i°�Æ�Â&KQP�ðâñ#"3è¾±ÁÀ!³Í�Æ�Êê³hÅÁ±Á°�«3Æ�±]¼rÉ[ÅÁÇ.¬SR(TVU åT P KQPAWÈ�³ ÊêÇ.¬(³ ªÜ°²ÈPÇ.!±µèhñ�ñ(±Á«3¬(³ ªÜ¯3°²ÅÁË�³hÅÜ±ÁÀ�°�Æ *X� '
	 Ò�³ Ý�ÚÙÞ3��ò.á�Úß8«1Ë.!ÅÁ³µÞ�èhñ,á8ªÁÀ�Çz½¿ª8±ÁÀ�°²±m±ÁÀ�³�ªG�¬(¬(«3Æ�Ë¾× Ø »R³ ªÁ±Á«3¬(°²±Á«1Ç.Æ�ª8Ë.«3¶�³ ª¦Æ!Ç�«3Æ!ÉaÇ�ÅG¬(°²±Á«1Ç.ÆÇ�É8Ð Ñ °�Æ�Â�Ç.Æ�¯1¼þÓ Õ Êh°�ÆýÈP³�³ ª�±Á«3¬(°²±�³ ÂiÚ{ÛÜÀ!³�³ ª�±Á«3¬r°²±�³ Â�¶²°�¯3!³ ª�Ç�ÉmÓ Õ °²ÅÁ³õ ä�ÅÁÇ�È�°²È�«�¯3«1±]¼ é�Ç.!ÅGÊê³ õ é�Ç.!ÅGÊê³ZY ék�¬ Ç�ÉÙ× Ø Ð¿Ñ .����� � è9é!ê ë�ì èQ[ ñ 6 ùõ 6 ò è�è ñ 6�ôõ 636 è ö ñ\�õ 6 ò [�ð ñ\]õ �ÓrÕ ö/÷ ì èQ[ ñ 8q6õ 6 ø è�è ñ 8q6õ 6^� è ö ñ 6¨§õ 6�ô [�ð ñ 6�8õ 6�8ö9ö ì èQ[ ñ 8 ùõ 8q6 è�è ñ 83ôõ 8 ò è ö ñ 6 øõ 6^� [�ð ñ 6�ôõ 6�ô½¿À!³hÅÁ³äé�Ç.�ÅGÊê³ õ »]ÊêÇ.¯3�¬(Æ °²ÅG³ ±ÁÀ!³*ÅG³ ªÁ�¯1±ÁªýÉaÅÁÇ.¬ ªÁÇ.!ÅGÊê³ õ °�¯1Ç.Æ�³�Ò®é�Ç.!ÅGÊê³_Y{»ÊêÇ.¯3�¬(Æ�«�ªÜª�Ç.!ÅGÊê³`Y;°�¯1Ç.Æ!³�Òiék�¬ Ç�Ém× Ø »]ÊêÇ.¯��¬(ÆÎ°²ÅG³µ±ÁÀ!³®ÊêÇ.¬®È�«3Æ�³ ÂýÅÁ³ ªÁ�¯3±ÁªhÒ�°�Æ�Â±ÁÀ!³�ÐÜÑ .����� �  »]ÊêÇ.¯3�¬(Æ °²ÅÁ³ý±ÁÀ�³�ÊêÇ.¬CÈ�«�Æ!³ Â ÅÁ³ ªÁ�¯1±Áª¸½¿À�³ Æ �ªÁ«3Æ!ËÔ°NÖ�ÅG«1Ç�Å(ÐÜÑ ðñ#"�ò²ñJ$ ñ#"�ñ&A!Ú



ò�à ¼ ½J¾À¿�ÁÃÂ<Ä®¿

MΩ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0
H

0

20

40

60

80

100

120

140

 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 2.0, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 1.5, η for 2χ Summing 
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 0.04± = 0.30 MΩ quasar- Combined estimation with prior 
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 0.04± = 0.30 MΩ nova-quasar- Combined estimation with prior 
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 supernova- Time delay quotient estimation
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 extreme-supernova- Time delay quotient estimation
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 0.04± = 0.30 MΩ extreme-supernova- Combined estimation with prior 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source A for 2χ 

MΩ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0
H

0

20

40

60

80

100

120

140

 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η for 2χ Summing 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 2.0, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 1.5, η for 2χ Summing 
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 supernova- Time delay quotient estimation
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 extreme-supernova- Time delay quotient estimation
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 supernova- Combined estimation
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 extreme-supernova- Combined estimation
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 0.04± = 0.30 MΩ supernova- Combined estimation with prior 
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 0.04± = 0.30 MΩ extreme-supernova- Combined estimation with prior 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η for 2χ Summing 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 2.0, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 1.5, η for 2χ Summing 
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 0.04± = 0.30 MΩ quasar- Combined estimation with prior 
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 0.04± = 0.30 MΩ nova-quasar- Combined estimation with prior 
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 supernova- Time delay quotient estimation
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 extreme-supernova- Time delay quotient estimation
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 0.04± = 0.30 MΩ supernova- Combined estimation with prior 
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 0.04± = 0.30 MΩ extreme-supernova- Combined estimation with prior 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η for 2χ Summing 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 2.0, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 1.5, η for 2χ Summing 
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 quasar- Time delay quotient estimation
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 nova-quasar- Time delay quotient estimation
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 quasar- Combined estimation
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 nova-quasar- Combined estimation
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 0.04± = 0.30 MΩ quasar- Combined estimation with prior 
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 0.04± = 0.30 MΩ nova-quasar- Combined estimation with prior 
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 supernova- Time delay quotient estimation
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 extreme-supernova- Time delay quotient estimation
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 supernova- Combined estimation
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 extreme-supernova- Combined estimation
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 0.04± = 0.30 MΩ supernova- Combined estimation with prior 
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 0.04± = 0.30 MΩ extreme-supernova- Combined estimation with prior 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η for 2χ Summing 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 2.0, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 1.5, η for 2χ Summing 
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