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È
É!Ê=ËOÌ3Í8Î6Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð�Ð�Ñ8Ì;ÒJÓJÔAË�Ê=Ë�ÒJÔ)Õ�È�Ö�×�Ø�ËOÙ�Í�É!Ð�Ò!Ì;Ñ8Ù�Ù�Ê�Ï�ÍgÊ
Ú-ÍgÉ�Ù
ÍnÉ�ÍgÓJÑ�Ë�Ú-ÍgÓJÑnÛ�Ð�Ñ3É!Ð�Ñ8Ù=Ñ3ÔAÊ=Ë�Ô!Ó{Í
Ù=ÒJÜ!Ð;Ì;Ñ�Ê�Ñ;Ý!Ê6Ù=Ê�Ð=Ë�Ô!ÓnÞ{Ë�ÔAÊ�ÒnÍ�Ð�Ñ8Ì;ÒJÓJÔAË�ß3Ñ8à�Ù=Ê�Ð=Ë�Ô!Óná�â�ã6äAÉAËOÌ3Í8Î�Î�äJåAæ�ÒJÊ�Ï-ÞdÍgÔ�à�áfÍgÐ�Ñ�àAÑ;ç�Ô!Ñ8à�ÒgèJÑ3Ð�Ê�Ï!Ñ
Ù�ÍgÚ�Ñ
ç!Ý!Ñ8à{Í8Î�É!Ï�Ígæ�Ñ3ÊnéfÕ?ê?ÒJÐ
ë�Ô!ÓgÎ�ËOÙ=Ï�å"é]ËOÙ�Ü�Ù=Ü�Í8Î�Î�ä{ìní!Ö6î=î�Ø;â!ì�Ô{Ñ;Ý�ÍgÚ�ÉAÎ�Ñ�ËOÙ
Ù=Ï!Ògï
Ô-Ë�ÔDð�Ë�ÓJÜ!Ð�Ñ�ñJâ
î1Ô{Ê�ÏAËOÙ
Ì3ÍJÙ=ÑJå�á�Ì;ÒJÔAÊ;Í8Ë�Ô�Ù�Ê=ï�ÒnÑ3Ð�Ð�ÒJÐ;Ù�Ë�ÔAÊ�Ð�Ò!àAÜ�Ì;Ñ8à{æAä�Ê�Ï!Ñ�È�Ö�×�Ù=Ògê?Ê=ï
ÍgÐ�ÑJò�Ínó6ï
ÍJÙ6Ú�ËOÙ=Ð�Ñ8ÍJà{ÍJÙ�ÍgÔ
ô
Õ?Ë�Ô)Ê�Ï!Ñ�Ù=Ñ8Ì;ÒJÔ�à�õ;Ê�Ï!Ñ8öAØ;å�ÍgÔ�àdÍ-Ú-ÍgÉ!ÉAË�Ô!Ó{ê?ÒJÐ�Ê�Ï!Ñ-÷-Ë�Ôfõ�ÎOÍgß3ä!öDÌ;ÒJÜAÎOàdÔ!ÒJÊ�æ�Ñ-àAÑ3Ê�Ñ3Ð�Ú�Ë�Ô!Ñ8à)ï�Ë�Ê�Ï
Ð�Ñ8ÍJÙ=ÒJÔ�ÍgæAÎ�Ñ�Ì;Ñ3Ð�Ê;Í8Ë�ÔAÊ=äJåAÏ!Ñ3Ô�Ì;Ñ�ÍDõ3àAÒJÔ�ø Ê
ùAÔ!Ògï�ö�Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð�Õ;úJØ�ï
ÍJÙ6ÒJÜ!Ê�É!Ü!Ê8â

û ÏAË�Î�Ñ6Ë�Ô�Ê�Ï!Ñ6Ú�ÒAÙ=Ê�Ígæ�Ù=Ê�Ð;ÍJÌ;Ê�Ù=Ñ3Ô�Ù=Ñ�È�Ö�×dËOÙ�Í�õ;æAÎOÍJÌ�ù�æ�Ò8Ý�ö
Ð�Ñ8Ì;ÒJÓJÔAË�ß3Ñ3Ð6ÍJÌ3Ì;Ñ3É!Ê=Ë�Ô!Ó�æAË�Ê�Ú-ÍgÉ�Ù�ÍgÔ�à
ÓJÑ3Ô!Ñ3Ð;ÍgÊ=Ë�Ô!Ó�Ê�Ñ;Ý!Ê8å8Ë�Ô�Ê�Ð�Ü!Ê�Ï�Ê�Ï!Ñ�É!Ð�Ò!Ì;Ñ8Ù�Ù�Ì;ÒJÔ�Ù1ËOÙ=Ê;Ù�Ògê�Ú�ÜAÎ�Ê=Ë�ÉAÎ�Ñ
Î�Ñ3èJÑ;ÎOÙ�Ògê"Ù=Ñ3ÓJÚ�Ñ3ÔAÊ;ÍgÊ=Ë�ÒJÔ�ê?ÒgÎ�Î�Ògï�Ñ8à�æAänÍ
ç�Ô�Í8Î�Ð�Ñ8Ì;ÒJÓJÔAË�Ê=Ë�ÒJÔDÕ;ü?ý�þgý�å8É�ÍgÊ�Ê�Ñ3Ð�Ô�Ú-ÍgÊ;Ì�ÏAË�Ô!Ó!Ø�Ù=Ê�Ñ3É�â�ìfÌ;ÒJÔ�Ì;Ñ3É!Ê�Ü�Í8Î"ÒgèJÑ3Ð�èJË�Ñ3ï�Ògê"Ê�Ï!Ñnõ;ÓJÑ3Ô!Ñ3Ð=ËOÌ3ö�È�Ö�×
É!Ð�Ò!Ì;Ñ8Ù�Ù�ËOÙ�Ù=Ï!Ògï
Ô�Ë�Ô{ð�Ë�ÓJÜ!Ð�Ñ�ÿAÕ=ÍAØ;â���ÍgÓJÑ6Ë�Ú-ÍgÓJÑ8Ù�ÍgÐ�Ñ
Ù=Ñ3ÓJÚ�Ñ3ÔAÊ�Ñ8ànË�ÔAÊ�ÒnÎ�Ë�Ô!Ñ8Ù3åJÎ�Ë�Ô!Ñ8Ù6Ë�ÔAÊ�Ò�Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð;Ù3å
ÍgÔ�àDÊ�Ï!Ñ3ÔDç�Ô�Í8Î�Î�ä)Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð;Ù�ÍgÐ�ÑnÚ-ÍgÊ;Ì�Ï!Ñ8àDÍgÓAÍ8Ë�Ô�Ù=Ê�É!Ð�Ñ��1àAÑ;ç�Ô!Ñ8àdÉ!Ð�ÒJÊ�ÒJÊ=äAÉ�Ñ8Ù
Ê�Ò{àAÑ3Ê�Ñ3Ð�Ú�Ë�Ô!Ñ�Ê�Ï!Ñ;Ë�Ð
Ê�Ð;ÍgÔ�Ù1ÎOÍgÊ=Ë�ÒJÔ�Ù3â

Ö6Ü!Ð�Ð�Ñ3ÔAÊnÈ�Ö�×�ËOÙ
ê1ÍgÐ�ê?Ð�ÒJÚ�É�Ñ3Ð=ê?Ñ8Ì;Ê8å�ÍJÙ�ð�Ë�ÓJÜ!Ð�Ñ{ñ�Ë�Ô�àJËOÌ3ÍgÊ�Ñ8à"â��{ËOÙ=Ê;ÍgùJÑ8Ù�Ì3ÍgÔdæ�Ñ�Ú-ÍJàAÑ�ÍgÊ�ÍgÔAä
Î�Ñ3èJÑ;Î6Ë�Ô�ð�Ë�ÓJÜ!Ð�Ñ-ÿAÕ=ÍAØ;å�ÍgÔ�àdÑ3Ð�Ð�ÒJÐ�Ð;ÍgÊ�Ñ8Ù�Ê=äAÉAËOÌ3Í8Î�Î�ä)Ð;ÍgÔ!ÓJÑnê?Ð�ÒJÚ��!â ÿ	�
Õ?ê?ÒJÐnÌ�Î�Ñ8ÍgÔ�å�ç�Ð;Ù=Ê
�?ÓJÑ3Ô!Ñ3Ð;ÍgÊ=Ë�ÒJÔ
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The quick brown fox jumps over the lazy dog.Source text   S   =

The quick brown fox jumps over lhe l~zy dog.

Bitmapped image   I   =

Recognized text   R   =

ð�Ë�ÓJÜ!Ð�Ñ-ñJò�ì�Ô)È�Ö�×fÑ;Ý�ÍgÚ�ÉAÎ�Ñ-Õ�Ö�ÍgÑ3Ð�ÑnÈ
Ú�ÔAË@��ÍgÓJÑ ��Ð�Ògê?Ñ8Ù�Ù1Ë�ÒJÔ�Í8Î1å!èJÑ3Ð8â�ÿ!â�ñgØ;â

Ì;ÒJÉAä�Ø�Ê�Ònÿ<�	��ÒJÐ�ï�ÒJÐ;Ù=Ñ�Õ?ê?ÒJÐ�Ú�ÜAÎ�Ê=Ë#�?ÓJÑ3Ô!Ñ3Ð;ÍgÊ=Ë�ÒJÔ-É!Ï!ÒJÊ�Ò!Ì;ÒJÉAË�Ñ8Ù�ÍgÔ�ànê1Í8Ý!Ñ8Ù;Ø;â�ã�Ï!Ñ�ê?ÒgÎ�Î�Ògï�Ë�Ô!Ó�Ñ;Ý�ÍgÚ�ÉAÎ�Ñ
Ë�Î�Î�Ü�Ù=Ê�Ð;ÍgÊ�Ñ8Ù�Ù=ÒJÚ�ÑnÌ;ÒJÚ�Ú�ÒJÔdÈ�Ö�×�Ñ3Ð�Ð�ÒJÐ;Ù3ò
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û Ñ�Ì3ÍgÔ)Ì�ÎOÍJÙ�Ù1Ë�ê?äDÊ�Ï!ÑnÑ3Ð�Ð�ÒJÐ;Ù�ÍJÙ3ò
Ù1Ë�Ú�ÉAÎ�Ñ-Ù=Ü!æ�Ù=Ê=Ë�Ê�Ü!Ê=Ë�ÒJÔ�ÙnÕ;:=<?>8Ø;å�Ú�ÜAÎ�Ê=Ë#�1Ù=Ü!æ�Ù=Ê=Ë�Ê�Ü!Ê=Ë�ÒJÔ�Ù�ÕA@B<DC�ô=å
E <GF�H�åJI":K<GL8Ø;å�Ù=É�ÍJÌ;Ñ)àAÑ;Î�Ñ3Ê=Ë�ÒJÔ�Ù{ÍgÔ�à]Ë�Ô�Ù=Ñ3Ð�Ê=Ë�ÒJÔ�Ù3å�ÍgÔ�à�Ü!Ô!Ð�Ñ8Ì;ÒJÓJÔAË�ß3Ñ8à�Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð;Ù-Õ;MN<POgØ;â
û Ë�Ê�Ï!ÒJÜ!Ê�ùAÔ!Ògï�Ë�Ô!Ó�Ê�Ï!Ñ�Ë�ÔAÊ�Ñ3Ð�Ô�Í8ÎOÙ�Ògê�Ê�Ï!Ñ�È�Ö�×�É�ÍJÌ�ùgÍgÓJÑJå8Ë�Ê�ËOÙ�Ô!ÒJÊ�É�ÒAÙ�Ù1Ë�æAÎ�Ñ�Ê�Ò�Ù=Ê;ÍgÊ�Ñ�ï�Ë�Ê�Ï�Ì;Ñ3Ð�Ê;Í8Ë�ÔAÊ=ä
ï
Ï�ÍgÊ�Ï�ÍJÙ�Ì3ÍgÜ�Ù=Ñ8à�ÍdÓgË�èJÑ3Ô�Ñ3Ð�Ð�ÒJÐ8â)î1Ê�ËOÙ3å6Ï!Ògï�Ñ3èJÑ3Ð8å6Ù�Í8ê?Ñ-Ê�Ò)Ù�Í8ä]Ê�Ï�ÍgÊ�Ù=ÒJÚ�Ñ-Ñ3Ð�Ð�ÒJÐ;Ù�ÍgÐ=ËOÙ=Ñ-Ë�Ô�Ê�Ï!Ñ
Ì�ÎOÍJÙ�Ù1Ë�ç"Ì3ÍgÊ=Ë�ÒJÔDÙ=Ê�Ñ3É{Õ;þgý QAý�å(:�<*>8Ø;åJï
ÏAË�Î�Ñ�ÒJÊ�Ï!Ñ3Ð;Ù6ÍgÐ�Ñ
àAÜ!Ñ�Ê�ÒnÒJÔ!Ñ
Ògê�Ê�Ï!Ñ�Ù=Ñ3ÓJÚ�Ñ3ÔAÊ;ÍgÊ=Ë�ÒJÔ�É!Ï�ÍJÙ=Ñ8Ù
Õ;þgý QAý�å
E <*F�H�Ø;â

î1Ê6ËOÙ�ï�Ñ;Î�Î�ùAÔ!Ògï
Ô-Ê�Ï�ÍgÊ�È�Ö�×�Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð;Ù�Õ=ÍgÔ�à-Ô!ÒJÔ��OÎ�Ë�Ô!Ñ8ÍgÐ�Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð;Ù�Ë�Ô{ÓJÑ3Ô!Ñ3Ð;Í8Î?Ø�ÍgÐ�Ñ�Ù=Ñ3Ô�Ù1Ë�Ê=Ë�èJÑ
Ê�Ò�Ù1Î�Ë�ÓJÏAÊ{É�Ñ3Ð�Ê�Ü!Ð�æ�ÍgÊ=Ë�ÒJÔ�Ù-Ë�Ô�Ê�Ï!Ñ;Ë�Ð{Ë�Ô!É!Ü!Ê8â%ì�Ù{Í]Ð�Ñ8Ù=ÜAÎ�Ê8ånÈ�Ö�×
Ñ3Ð�Ð�ÒJÐ-æ�Ñ3Ï�Í8èJË�ÒJÐdÌ3ÍgÔ�ègÍgÐ�ä�R�Ê�Ï!Ñ
Ù�ÍgÚ�Ñ�É�ÍgÓJÑ�Ð�Ñ��1Ù�Ì3ÍgÔ!Ô!Ñ8àDÍgÔ�à-Ð�Ñ��=È�Ö�×�ø Ñ8à"å�ÒJÐ�È�Ö�×�ø Ñ8à-Ü�Ù1Ë�Ô!Ó{ÍgÔ!ÒJÊ�Ï!Ñ3Ð
É�ÍJÌ�ùgÍgÓJÑJå!Ú-Í8ä�ï�Ñ;Î�Î�Ñ;Ý!ÏAË�æAË�Ê
ÍgÔ�ÒgèJÑ3Ð=ÎOÍgÉ!ÉAË�Ô!Ó]æ!Ü!Ê-àJËTS�Ñ3Ð�Ñ3ÔAÊ-Ù=Ñ3Ê�Ògê�Ñ3Ð�Ð�ÒJÐ;Ù3â �DÒJÊ=Ë�ègÍgÊ�Ñ8à]æAä]Ê�ÏAËOÙ�É!Ï!Ñ3Ô!ÒJÚ�Ñ3Ô!ÒJÔ�å
ÍdÔAÜ!Ú�æ�Ñ3Ð�Ògê
Ð�Ñ8Ù=Ñ8ÍgÐ;Ì�Ï!Ñ3Ð;Ù-Ï�Í8èJÑ)Ù=Ü!ÓJÓJÑ8Ù=Ê�Ñ8à�Ì;ÒJÚ�æAË�ÔAË�Ô!Ó�Ê�Ï!Ñ)ÒJÜ!Ê�É!Ü!Ê;Ù-Ògê�Ú�ÜAÎ�Ê=Ë�ÉAÎ�Ñ�Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð;Ù{Ê�Ï!Ð�ÒJÜ!ÓJÏDUWV�X?üZY(Q
É!Ð�Ò!Ì;Ñ8àAÜ!Ð�Ñ8Ù3å6ï�Ë�Ê�Ï�Ê�Ï!Ñ{ÓJÒAÍ8Î�Ògê�É!Ð�Ò!àAÜ�Ì�Ë�Ô!Ó]Ð�Ñ8Ù=ÜAÎ�Ê;Ù�æ�Ñ3Ê�Ê�Ñ3Ð�Ê�Ï�ÍgÔ�Ê�Ï!ÒAÙ=Ñ-Ê�Ï�ÍgÊ�Ì;ÒJÜAÎOà]æ�Ñ{ÒJæ!Ê;Í8Ë�Ô!Ñ8à
Ü�Ù1Ë�Ô!Ó{ÍgÔAä{Ù1Ë�Ô!ÓgÎ�Ñ�Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð8â

ã�Ï!Ñ�æ�ÍJÙ1ËOÌ�èJÒJÊ=Ë�Ô!Ó�É!Ð�Ò!Ì;Ñ8Ù�Ù6ËOÙ6Ë�Î�Î�Ü�Ù=Ê�Ð;ÍgÊ�Ñ8à-Ë�ÔDð�Ë�ÓJÜ!Ð�ÑnÿAÕ1æ"Ø;â û ÏAË�Î�Ñ�Ê�Ï!Ñ3Ð�ÑnÍgÐ�Ñ
Ë�Ú�É�ÒJÐ�Ê;ÍgÔAÊ
àJËTS�Ñ3Ð
�
Ñ3Ô�Ì;Ñ8Ù6æ�Ñ3Ê=ï�Ñ3Ñ3Ô-Ê�Ï!Ñ�Ù�Ì�Ï!Ñ3Ú�Ñ8Ù�àAÑ8Ù�Ì;Ð=Ë�æ�Ñ8à�Ë�Ô{Ê�Ï!Ñ�Î�Ë�Ê�Ñ3Ð;ÍgÊ�Ü!Ð�ÑJå!Ê�ÏAËOÙ�Ù�ÍgÚ�Ñ
ÒgèJÑ3Ð;Í8Î�Î�ÍgÉ!É!Ð�ÒAÍJÌ�Ï�ËOÙ6Ü�Ù=Ñ8à�Ë�Ô
Ú�ÒAÙ=Ê6Ë�ê6Ô!ÒJÊ�Í8Î�Î�Ì3ÍJÙ=Ñ8Ù3â�î1Ô�Ù=Ê�Ñ8ÍJà{Ògê6Í�Ù1Ë�Ô!ÓgÎ�Ñ�Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3ÐnÍJÙ6Ê�Ï!Ñ�ÎOÍJÙ=Ê
É!Ï�ÍJÙ=Ñ�Ë�Ô)È�Ö�×�å!Ê�Ï!Ñ�ÒJÜ!Ê�É!Ü!Ê;Ù�Ògê
[ Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð;Ù�ÍgÐ�ÑnÌ;ÒJÚ�æAË�Ô!Ñ8à{Ü�Ù1Ë�Ô!Ó{ÍgÔAä-Ògê6Í�ÔAÜ!Ú�æ�Ñ3Ð
Ògê�èJÒJÊ=Ë�Ô!Ó-Í8Î�ÓJÒJÐ=Ë�Ê�Ï!Ú-Ù3â

ì�Ù=É�Ñ8Ì�Ë�ç"Ì�Ñ;Ý�ÍgÚ�ÉAÎ�Ñ�Ògê�Ê�ÏAËOÙ"ËOÙ�Ù=Ï!Ògï
Ô�Ë�Ô�ð�Ë�ÓJÜ!Ð�Ñ-\!â^]
Ñ3Ð�Ñ6ï�Ñ�Í8ÎOÙ=Ò
Ë�Î�Î�Ü�Ù=Ê�Ð;ÍgÊ�Ñ�Ï!Ògï�Ù=Ü�Ì�Ï�Í�Ù�Ì�Ï!Ñ3Ú�Ñ
Ú�Ë�ÓJÏAÊ�ê1Í8Ë�Î1â{ã�Ï!Ñ�èJÒJÊ=Ë�Ô!ÓDÉ!Ð�Ò!Ì;Ñ8àAÜ!Ð�ÑDÕ=Ù1Ë�Ú�ÉAÎ�Ñ-Ú-Í�_=ÒJÐ=Ë�Ê=äDèJÒJÊ=Ë�Ô!Ó-Ë�Ô]Ê�ÏAËOÙ�Ì3ÍJÙ=ÑgØ�Ì;ÒJÐ�Ð�Ñ8Ì;Ê;Ù�Ê�Ï!Ñ-ô�< ñ
Ñ3Ð�Ð�ÒJÐ�Ë�Ô)Ê�Ï!Ñ�ÒJÜ!Ê�É!Ü!Ê�Ògê�Ö�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð�ÿDÕ;ü?ý�þgý�å�õ8Ö�Í8Î1ñ8öAØ;âK`6Ü!Ê�æ�Ñ8Ì3ÍgÜ�Ù=Ñ-Ògê
Í{Ù=Ñ3ÓJÚ�Ñ3ÔAÊ;ÍgÊ=Ë�ÒJÔ)Ú�ËOÙ=Ê;ÍgùJÑJå
Í8Î�Î�Ê�Ï!Ð�Ñ3ÑnÌ�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð;Ù�ÍgÐ�Ñ�Ú�ËOÙ1Î�Ñ8ÍJà-Ë�ÔAÊ�Ò�Ð�Ñ8ÍJàJË�Ô!Ó E ÍJÙJF�H�â

î1Ô]Ê�ÏAËOÙnÉ�ÍgÉ�Ñ3Ð8å�ï�Ñ-àAÑ8Ù�Ì;Ð=Ë�æ�ÑdÍ{Ú�Ñ3Ê�Ï!Ò!à)Ògê�Ì;ÒJÐ�Ð�Ñ8Ì;Ê=Ë�Ô!Ó]È�Ö�× Ñ3Ð�Ð�ÒJÐ;Ù�æ�ÍJÙ=Ñ8à)ÒJÔ�Ì;ÒJÚ�É!Ü!Ê=Ë�Ô!Ó)Í
õ3Ì;ÒJÔ�Ù=Ñ3Ô�Ù=Ü�Ù�Ù=ÑWaJÜ!Ñ3Ô�Ì;Ñ8ö�ê?Ð�ÒJÚ%Ê�Ï!ÑnÒJÜ!Ê�É!Ü!Ê;Ù�ÒJæ!Ê;Í8Ë�Ô!Ñ8àDæAä-Ð�Ñ3É�Ñ8ÍgÊ�Ñ8àJÎ�ädÙ�Ì3ÍgÔ!ÔAË�Ô!ÓDÍgÔ�àDÈ�Ö�×�ø Ë�Ô!Ó{Ê�Ï!Ñ
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(b)  Traditional voting.(a)  “Generic” OCR.

Voting
Algorithm

ð�Ë�ÓJÜ!Ð�Ñnÿ!ò�È
èJÑ3Ð�èJË�Ñ3ï�Ògê
õ;ÓJÑ3Ô!Ñ3Ð=ËOÌ3ö{È�Ö�×�ÍgÔ�à-Ê�Ð;ÍJàJË�Ê=Ë�ÒJÔ�Í8Î�èJÒJÊ=Ë�Ô!Ó�É!Ð�Ò!Ì;Ñ8àAÜ!Ð�Ñ8Ù3â

É�ÍgÓJÑ�Ë�ÔBaJÜ!Ñ8Ù=Ê=Ë�ÒJÔ�â�î1ÔDÒJÔ!ÑnÙ=Ñ3Ê
Ògê�Ñ;Ý!É�Ñ3Ð=Ë�Ú�Ñ3ÔAÊ;Ù3å�ï�Ñ�ê?ÒJÜ!Ô�à-Ê�Ï�ÍgÊ�Ê�ÏAËOÙ
É!Ð�Ò!Ì;Ñ8Ù�Ù�Ñ;Î�Ë�Ú�Ë�Ô�ÍgÊ�Ñ8Ù�æ�Ñ3Ê=ï�Ñ3Ñ3Ô
ÿ<�	� ÍgÔ�à � �	�$Ògê�Ê�Ï!Ñ�Ñ3Ð�Ð�ÒJÐ;Ù�Ê�Ï�ÍgÊ�ï�ÒJÜAÎOà{Ï�Í8èJÑ�ÒJÊ�Ï!Ñ3Ð�ï�ËOÙ=ÑnÍgÐ=ËOÙ=Ñ3Ô�â

î1ÔfÊ�Ï!ÑdÔ!Ñ;Ý!ÊDÙ=Ñ8Ì;Ê=Ë�ÒJÔfï�ÑdàJËOÙ�Ì;Ü�Ù�Ù{Ð�Ñ;ÎOÍgÊ�Ñ8àfï�ÒJÐ�ù"â û ÑdÊ�Ï!Ñ3ÔfÉ!Ð�Ñ8Ù=Ñ3ÔAÊ{ÒJÜ!Ð{ÍgÉ!É!Ð�ÒAÍJÌ�ÏfÊ�Ò]Ê�Ï!Ñ
È�Ö�×%èJÒJÊ=Ë�Ô!ÓdÉ!Ð�ÒJæAÎ�Ñ3ÚDâ]íJÑ8Ì;Ê=Ë�ÒJÔ��dÓgË�èJÑ8Ù�Ñ3Ú�ÉAË�Ð=ËOÌ3Í8Î�Ð�Ñ8Ù=ÜAÎ�Ê;ÙnÊ�Ï�ÍgÊ�àAÑ3Ú�ÒJÔ�Ù=Ê�Ð;ÍgÊ�Ñ�Ê�Ï!Ñ{É!Ð�ÒJÚ�ËOÙ=Ñ-Ògê
Ê�ÏAËOÙnÚ�Ñ3Ê�Ï!Ò!à"âDð�Ë�Ô�Í8Î�Î�äJå6ï�Ñ-àAÐ;Í8ï%Ù=ÒJÚ�Ñ{Ì;ÒJÔ�Ì�Î�Ü�Ù1Ë�ÒJÔ�Ù�ÍgÔ�à)É!Ð�Ñ8Ù=Ñ3ÔAÊ�ÍgÐ�Ñ8ÍJÙ�ê?ÒJÐ�ê?Ü!Ê�Ü!Ð�Ñ-Ð�Ñ8Ù=Ñ8ÍgÐ;Ì�ÏdË�Ô
íJÑ8Ì;Ê=Ë�ÒJÔ � â

� �����
	�Á��6Ä�����
���	
Â"Æ��

ë�ÝAËOÙ=Ê=Ë�Ô!Ó�Ú�Ñ3Ê�Ï!Ò!à!Ù�ê?ÒJÐ6Ì;ÒJÚ�æAË�ÔAË�Ô!Ó{È�Ö�×�Ð�Ñ8Ù=ÜAÎ�Ê;Ù�ê?ÒJÐ6Ñ3Ð�Ð�ÒJÐ6àAÑ3Ê�Ñ8Ì;Ê=Ë�ÒJÔDÍgÔ�à�Ì;ÒJÐ�Ð�Ñ8Ì;Ê=Ë�ÒJÔ-Ú-Í8Ë�ÔAÎ�ä-àAÑ8Í8Î
ï�Ë�Ê�Ï{ËOÙ=ÒgÎOÍgÊ�Ñ8àdÌ�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð;Ù3â�ì Ì;ÒJÚ�Ú�ÒJÔDÍgÉ!É!Ð�ÒAÍJÌ�Ï{ËOÙ
Ê�Ò�Ê;ÍgùJÑnàJË�Ð�Ñ8Ì;Ê=Î�ädÍ�Ù=Ñ3Ê�Ògê6Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð�ÒJÜ!Ê�É!Ü!Ê;Ù
ÍgÔ�à{àAÑ3Ê�Ñ3Ð�Ú�Ë�Ô!Ñ�Ê�Ï!Ñ�Ë�Ô!É!Ü!Ê�Ì�ÎOÍJÙ�Ù�ï�Ë�Ê�Ï{Ê�Ï!Ñ�ÏAË�ÓJÏ!Ñ8Ù=Ê�ÍgÓJÓJÐ�Ñ3ÓAÍgÊ�Ñ�Ù�Ì;ÒJÐ�Ñ���ñ��1â�ì�Ô{Í8Î�Ê�Ñ3Ð�Ô�ÍgÊ=Ë�èJÑnÙ=Ê�Ð;ÍgÊ�Ñ3ÓJä
ËOÙ
Ê�Ò-Ñ;Ý!ÉAÎ�ËOÌ�Ë�Ê=Î�ä)àAÑ3Ê�Ñ3Ð�Ú�Ë�Ô!Ñ�Ê�Ï!Ñ�Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3ÐnÚ�ÒAÙ=Ê�Î�Ë�ùJÑ;Î�äDÊ�Ò-É!Ð�Ò!àAÜ�Ì;ÑnÊ�Ï!Ñ�Ì;ÒJÐ�Ð�Ñ8Ì;Ê�àAÑ8Ì�ËOÙ1Ë�ÒJÔ�� ÿ��1â�ì�Ô��
ÒJÊ�Ï!Ñ3Ð�ÍgÉ!É!Ð�ÒAÍJÌ�Ï�ËOÙ�Ê�Ò�Ú�Ñ8ÍJÙ=Ü!Ð�Ñ6Ï!Ògï]ï�Ñ;Î�Î!Ë�Ô�àJË�èJËOàAÜ�Í8Î�Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð;Ù�Ð�Ñ8Ì;ÒJÓJÔAË�ß3Ñ�Ú�Ñ3Ú�æ�Ñ3Ð;Ù�Ògê"Í�Ì�ÎOÍJÙ�Ù�ÍgÔ�à
Ü�Ù=ÑnÊ�ÏAËOÙ�Ú�Ñ8ÍJÙ=Ü!Ð�ÑnÊ�Ò�æ!ÜAË�ÎOà)àJËOÙ�Ì;Ð=Ë�Ú�Ë�Ô�ÍgÔAÊ�ê?Ü!Ô�Ì;Ê=Ë�ÒJÔ�Ù�� \��1â�È
Ê�Ï!Ñ3Ð�Ú�Ñ3Ê�Ï!Ò!à!Ù�Ï�Í8èJÑ�Ñ;Ý!ÉAÎ�ÒJÐ�Ñ8à{ègÍgÐ=Ë�ÒJÜ�Ù
ï�Ñ;Ë�ÓJÏAÊ�Ñ8à	�?èJÒJÊ=Ë�Ô!Ó-Ù�Ì�Ï!Ñ3Ú�Ñ8Ù6Ë�Ô�Ì�Î�Ü�àJË�Ô�Ó{Ê�Ï!Ñ�Ð;ÍgÔ!ùJË�Ô!Ó<�?ÒJÐ;àAÑ3Ð�Ú�Ñ3Ê�Ï!Ò!à"åAÊ�Ï!Ñ�Ì;ÒJÔAç"àAÑ3Ô�Ì;Ñ�ÍJÌ3Ì;Ü!Ú�ÜAÎOÍgÊ=Ë�ÒJÔ
Ú�Ñ3Ê�Ï!Ò!à"å�Ê�Ï!Ñ���Ñ3Ú�É�Ù=Ê�Ñ3Ð
�=íJÏ�Í8ê?Ñ3ÐnÑ3èJËOàAÑ3Ô�Ì;Ñ{Ú�Ñ3Ê�Ï!Ò!à�� �!å � å����1å�Ñ3Ê;ÌgâDã�Ï!Ñ8Ù=Ñ{ÍgÉ!É!Ð�ÒAÍJÌ�Ï!Ñ8Ù�Ògê?Ê�Ñ3Ô)Ð�Ñ��
aJÜAË�Ð�Ñ{Í{Ì;ÒJÚ�É�ÍgÐ;ÍgæAÎ�Ñ-ÍgÔ�à)Ì;ÒJÔ�Ù1ËOÙ=Ê�Ñ3ÔAÊnÐ�Ñ3É!Ð�Ñ8Ù=Ñ3ÔAÊ;ÍgÊ=Ë�ÒJÔ)Ògê�Ê�Ï!Ñ-àAÑ8Ì�ËOÙ1Ë�ÒJÔ�ÙnÉ!Ð�Ò!àAÜ�Ì;Ñ8à)æAäDË�Ô�àJË�èJËOàAÜ�Í8Î

\



Character
segmentation

Segmentation
error

C a l l r n Classifier 1

C a l 1 r n Classifier 2

C a l l r n Classifier 3

C a l l r n

Vote

Result

S
eg

m
en

ta
tio

n 
ph

as
e

V
ot

in
g 

ph
as

e

ð�Ë�ÓJÜ!Ð�Ñ \!ò�Ö�ÍJÙ=Ñ8Ù�ï
Ï!Ñ3Ð�Ñ�Ê�Ð;ÍJàJË�Ê=Ë�ÒJÔ�Í8Î�èJÒJÊ=Ë�Ô!Ó-Ù=Ü�Ì3Ì;Ñ3Ñ8à!Ù�ÍgÔ�à-ê1Í8Ë�ÎOÙ3â

Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð;Ù3â
ì�ÔdÍ8Î�Ê�Ñ3Ð�Ô�ÍgÊ=Ë�èJÑnÊ�Ò�Ê�Ï!Ñ�ËOÙ=ÒgÎOÍgÊ�Ñ8à	�1Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð
�?æ�ÍJÙ=Ñ8àDÍgÉ!É!Ð�ÒAÍJÌ�Ï!Ñ8Ù�ËOÙ
Ê�Ò-Ì;ÒJÚ�æAË�Ô!Ñ�Ê�Ï!ÑnÒJÜ!Ê�É!Ü!Ê;Ù�Ògê

È�Ö�×�É!Ð�Ò!Ì;Ñ8Ù�Ù=Ñ8Ù
Ü�Ù1Ë�Ô!ÓDÍ�ï�ÒJÐ;à	�OÎ�Ñ3èJÑ;Î6Ù�Ì�Ï!Ñ3Ú�ÑJâ�î1Ô)Í�É�ÍgÉ�Ñ3Ð�æAäN]
Ò�å"]
ÜAÎ�Î1å�ÍgÔ�àdíJÐ=Ë�Ï�ÍgÐ=Ë1å�Í�àAÑ8Ì�ËOÙ1Ë�ÒJÔ
Ì;ÒJÚ�æAË�Ô�ÍgÊ=Ë�ÒJÔ�Ù=Ê�Ð;ÍgÊ�Ñ3ÓJä�Ì;ÒJÚ�É!Ü!Ê�Ñ8Ù-Ì;ÒJÔAç"àAÑ3Ô�Ì;Ñ)Ù�Ì;ÒJÐ�Ñ8Ù�ê?ÒJÐ{ÍDÎ�Ñ;ÝAËOÌ;ÒJÔ�É!Ð�Ò!àAÜ�Ì;Ñ8à�æAä�Í]Ì;ÒgÎ�Î�Ñ8Ì;Ê=Ë�ÒJÔ
Ògê
ï�ÒJÐ;àdÐ�Ñ8Ì;ÒJÓJÔAË�Ê=Ë�ÒJÔ�Í8Î�ÓJÒJÐ=Ë�Ê�Ï!Ú-ÙnÍgÔ�à]àAÑ3Ð=Ë�èJÑ8Ù�ÍDÌ;ÒJÔ�Ù=Ñ3Ô�Ù=Ü�ÙnÐ;ÍgÔ!ùJË�Ô!Ó � � �1â-ì�Ô!ÒJÊ�Ï!Ñ3Ðnï�ÒJÐ;à	�?æ�ÍJÙ=Ñ8à
ÍgÉ!É!Ð�ÒAÍJÌ�Ï]Ü�Ù=Ñ8Ù�ÍdÙ1Ë�Ú�Ë�ÎOÍgÐ `6ÒJÐ;à!ÍdÌ;ÒJÜ!ÔAÊ�Ú�Ñ3Ê�Ï!Ò!à � ���1âdî1Ô�æ�ÒJÊ�Ï�Ì3ÍJÙ=Ñ8ÙnÊ�Ï!ÑDàAÑ8Ì�ËOÙ1Ë�ÒJÔ�ËOÙ�Ú-ÍJàAÑ-ÒJÔ
ï�ÒJÐ;à!Ù3åJÔ!ÒJÊ�ÒJÔ{Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð;Ù�ï�Ë�Ê�ÏAË�ÔDï�ÒJÐ;à!Ù3â=]
Ñ3Ô�Ì;ÑJå�Í�Î�Ñ3ÓgË�Ê=Ë�Ú-ÍgÊ�Ñ�æ!Ü!Ê6Ë�Ô�Ì;ÒJÐ�Ð�Ñ8Ì;Ê
ï�ÒJÐ;à�Ú-Í8ä�É�ÍJÙ�Ù�ÍJÙ
Ê�Ï!Ñ
ç�Ô�Í8Î�àAÑ8Ì�ËOÙ1Ë�ÒJÔ�â �DÒJÐ�Ñ3ÒgèJÑ3Ð8å8Ë�Ô-É!Ð;ÍJÌ;Ê=ËOÌ;Ñ�ï�ÒJÐ;ànæ�ÒJÜ!Ô�à!ÍgÐ=Ë�Ñ8Ù
ÍgÐ�Ñ�Ù=ÒJÚ�Ñ3Ê=Ë�Ú�Ñ8Ù�àJË��{Ì;ÜAÎ�Ê
Ê�Ò�ËOàAÑ3ÔAÊ=Ë�ê?ä
Ð�Ñ;Î�ËOÍgæAÎ�äJâ
ð!ÒJÐ�Ñ;Ý�ÍgÚ�ÉAÎ�ÑJå!É!Ü!Ô�Ì;Ê�Ü�ÍgÊ=Ë�ÒJÔDÚ-ÍgÐ�ù!Ù�ÍgÐ�Ñ�Ògê?Ê�Ñ3Ô{Ê;ÍgùJÑ3Ô{ÍJÙ�ï�ÒJÐ;à-àAÑ;Î�Ë�Ú�Ë�Ê�Ñ3Ð;Ù�Ë�ÔdÍJà!àJË�Ê=Ë�ÒJÔDÊ�Ò
Ù=É�ÍJÌ;Ñ8Ù � ���1â ��Ü!Ô�Ì;Ê�Ü�ÍgÊ=Ë�ÒJÔDÚ-ÍgÐ�ù!Ù3åAÏ!Ògï�Ñ3èJÑ3Ð8å!ÍgÐ�Ñ�Ñ3Ð�Ð�ÒJÐ
�?É!Ð�ÒJÔ!ÑnàAÜ!ÑnÊ�Ò�Ê�Ï!Ñ;Ë�Ð�Ù=Ú-Í8Î�Î�Ù1Ë�ß3ÑJâ

×�Ñ8Ì;Ñ3ÔAÊ=Î�äJå�Ê�Ï!Ñ
ËOàAÑ8Í�Ògê�Ì;ÒJÚ�æAË�ÔAË�Ô!Ó [ Ù=Ê�Ð=Ë�Ô!ÓAÙ�ÓJÑ3Ô!Ñ3Ð;ÍgÊ�Ñ8à-æAä�Ú�ÜAÎ�Ê=Ë�ÉAÎ�Ñ-È�Ö�×�Ù=ä!Ù=Ê�Ñ3Ú-Ù6Ï�ÍJÙ
Í8ÎOÙ=Ò
Ð�Ñ8Ì;Ñ;Ë�èJÑ8àdÍgÊ�Ê�Ñ3ÔAÊ=Ë�ÒJÔ�â6ð!ÒJÐ
Ñ;Ý�ÍgÚ�ÉAÎ�ÑJå"Í�Ú�Ñ3Ê�Ï!Ò!à-ê?ÒJÐ�ç�Ô�àJË�Ô!Ó{Í-Ì;ÒJÚ�Ú�ÒJÔDÙ=Ü!æ�Ù=Ê�Ð=Ë�Ô!Ó�ËOÙ
É!Ð�ÒJÉ�ÒAÙ=Ñ8à-ê?ÒJÐ
Ü�Ù=ÑnË�Ô]ÍgÔ]È�Ö�×$èJÒJÊ=Ë�Ô!Ó{Ù�Ì�Ï!Ñ3Ú�Ñ ��ñ����1ânã�Ï!Ñ�ÍgÉ!É!Ð�ÒAÍJÌ�ÏdàAÑ8Ù�Ì;Ð=Ë�æ�Ñ8àdËOÙ�Ô!ÒJÊ�ÓJÜ�ÍgÐ;ÍgÔAÊ�Ñ3Ñ8àDÊ�Ò�ç�Ô�àdÊ�Ï!Ñ

�



�TV�Y(QJþ�� X
Ì;ÒJÚ�Ú�ÒJÔdÙ=Ü!æ�Ù=Ê�Ð=Ë�Ô!Ó�å�Ï!Ògï�Ñ3èJÑ3Ð8å�ï
ÏAËOÌ�ÏdÚ-ÍgùJÑ8Ù�Í�Ð=Ë�ÓJÒJÐ�ÒJÜ�Ù�ÍgÔ�Í8Î�ä!Ù1ËOÙ�àJË��{Ì;ÜAÎ�Ê8â�î1Ô)Í�É�ÍgÉ�Ñ3Ð
æAä�Ö6ÒJÔ�Ì;Ñ3É"Ì�Ë�ÒJÔ{ÍgÔ�à���ø ì�Ú�ÒJÊ�Ò�ågÍ�àAäAÔ�ÍgÚ�ËOÌ�É!Ð�ÒJÓJÐ;ÍgÚ�Ú�Ë�Ô!ÓnÍ8Î�ÓJÒJÐ=Ë�Ê�Ï!Ú�ËOÙ�Ü�Ù=Ñ8ànÊ�ÒnÙ=äAÔ�Ì�Ï!Ð�ÒJÔAË�ß3Ñ
Ê=ï�Ò
È�Ö�×fÒJÜ!Ê�É!Ü!Ê;Ù ��ñJñ��1â6ígË�Ú�Ë�ÎOÍgÐ=Î�äJå�]�ÍgÔ�àJÎ�Ñ3ä{ÍgÔ�à ]�ËOÌ�ùJÑ3ä-Ì;ÒJÔ�Ù1ËOàAÑ3Ð�Ê�Ï!Ñ�Ì3ÍJÙ=Ñ�Ògê�Ú�Ñ3Ð�ÓgË�Ô!Ó�Ê�Ï!Ñ�ÒJÜ!Ê�É!Ü!Ê;Ù
ÓJÑ3Ô!Ñ3Ð;ÍgÊ�Ñ8à]æAä)Ê�Ï!Ð�Ñ3ÑDÙ=Ñ3É�ÍgÐ;ÍgÊ�ÑDÈ�Ö�×%É�ÍJÌ�ùgÍgÓJÑ8Ù���ñ8ÿ��1â)ã�Ï!Ñ8Ù=Ñ-ÎOÍJÙ=Ê�Ê=ï�ÒdÍgÉ!É!Ð�ÒAÍJÌ�Ï!Ñ8Ù�ÍgÐ�Ñ{Ì�Î�ÒAÙ=Ñ-Ë�Ô
Ù=ÉAË�Ð=Ë�Ê�Ê�ÒDÒJÜ!Ð;Ù3å�ï
ÏAËOÌ�Ï�Ì3ÍgÔ]æ�Ñ-èJË�Ñ3ï�Ñ8à]ÍJÙnÍ-ÓJÑ3Ô!Ñ3Ð;Í8Î�Ë�ß8ÍgÊ=Ë�ÒJÔ�Ògê
Ê�Ï!Ñ-Í8Î�ÓJÒJÐ=Ë�Ê�Ï!Ú ÍgÔ�àDË�Ê;Ù�Ï!Ñ3Ü!Ð=ËOÙ=Ê=ËOÌ
Ê�Ò�ÎOÍgÐ�ÓJÑ3Ð�ÔAÜ!Ú�æ�Ñ3Ð;Ù�Ògê
È�Ö�×�èJÒJÊ�Ñ3Ð;Ù3å�ÍgÔ�à{Ë�Ê;Ù�ÍgÉ!ÉAÎ�ËOÌ3ÍgÊ=Ë�ÒJÔ)Ê�Ò-Ê�Ï!Ñ�ÒJÜ!Ê�É!Ü!Ê;Ù
É!Ð�Ò!àAÜ�Ì;Ñ8àDæAädÍ-Ù1Ë�Ô!ÓgÎ�Ñ
È�Ö�×�É�ÍJÌ�ùgÍgÓJÑ�ï
Ï!Ñ3ÔDÊ�Ï!ÑnÙ�ÍgÚ�Ñ�É�ÍgÓJÑ�ËOÙ�Ù�Ì3ÍgÔ!Ô!Ñ8à{Ð�Ñ3É�Ñ8ÍgÊ�Ñ8àJÎ�äJâ

� �fÃ�À�
���À�
�Å�
�� ���nÅ���ÀnÆ �
	�Ã
Á"Ç;À��

î1Ê
Ï�ÍJÙ6æ�Ñ3Ñ3ÔDÔ!ÒJÊ�Ñ8à�Ê�Ï�ÍgÊ
Í�ÎOÍgÐ�ÓJÑ�É�Ñ3Ð;Ì;Ñ3ÔAÊ;ÍgÓJÑ�Ògê�Í8Î�Î6È�Ö�×fÑ3Ð�Ð�ÒJÐ;Ù�ÍgÐ�Ñ�àAÜ!Ñ�Ê�Ònê1Í8Ë�Î�Ü!Ð�Ñ8Ù6Ë�ÔdÌ�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð
Ù=Ñ3ÓJÚ�Ñ3ÔAÊ;ÍgÊ=Ë�ÒJÔ ��ñW\��1â�

ÔAê?ÒJÐ�Ê�Ü!Ô�ÍgÊ�Ñ;Î�äJå"Ê�ÏAËOÙ�Ù=Ê�Ñ3ÉDËOÙ�Ô!ÒJÊ�Ì;ÒgèJÑ3Ð�Ñ8àDæAä{Ê�Ï!ÑnèJÒJÊ=Ë�Ô!Ó-É!Ð�Ò!Ì;Ñ8àAÜ!Ð�Ñ�Ë�Ô)ð�Ë�Ó<�
Ü!Ð�Ñ�ÿAÕ1æ"Ø;â�î=àAÑ8Í8Î�Î�äJå"ï�Ñnï�ÒJÜAÎOà�Î�Ë�ùJÑ�Ê�Ò�æ�Ñ�ÍgæAÎ�ÑnÊ�Ò-Ì;ÒJÚ�æAË�Ô!ÑnÊ�Ï!Ñ�Ð�Ñ8Ù=ÜAÎ�Ê;Ù
Ògê�Ú�ÜAÎ�Ê=Ë�ÉAÎ�Ñ�Ù=Ñ3ÓJÚ�Ñ3ÔAÊ;ÍgÊ=Ë�ÒJÔ
ÍgÊ�Ê�Ñ3Ú�É!Ê;Ù�ÍJÙ�ï�Ñ;Î�ÎnÍJÙ�Ú�ÜAÎ�Ê=Ë�ÉAÎ�Ñ)Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð-Ì�ÎOÍJÙ�Ù1Ë�ç"Ì3ÍgÊ=Ë�ÒJÔ�Ù3â�ã�ÏAËOÙ-àAÒAÑ8Ù3å6Ï!Ògï�Ñ3èJÑ3Ð8å�Ë�ÔAÊ�Ð�Ò!àAÜ�Ì;ÑdÍgÔ
ÍJà!àJË�Ê=Ë�ÒJÔ�Í8Î6Ì;ÒJÚ�ÉAÎ�ËOÌ3ÍgÊ=Ë�ÒJÔ�å"ÍJÙ
Ù=Ï!Ògï
Ô{æ�Ñ;Î�Ògïnò

���K.�� ��%�$��N�����( W
���%(��$ ,
���K.�� ��%�$($ �����( W
�����%(��$ ,
���K.�� ��%�$($ �����( W
���%(��$ ,

ë6ÍJÌ�Ï�È�Ö�×�Î�Ë�Ô!Ñ�Ì;ÒJÔAÊ;Í8Ë�Ô�Ù-ÒJÔ!Ñ)Ñ3Ð�Ð�ÒJÐ8â%ígË�Ú�ÉAÎ�Ñ�Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð
�?æAä	�1Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð{èJÒJÊ=Ë�Ô!Ó]ËOÙ{ÍgæAÎ�Ñ]Ê�Ò
Ì;ÒJÐ�Ð�Ñ8Ì;Ê�Ê=ï�Ò
Ògê!Ê�Ï!Ñ�Ñ3Ð�Ð�ÒJÐ;Ù�Õ=ôW< ñ�ÍgÔ�à :�<*>8Ø;â�ã�Ï!Ñ6ÒJÊ�Ï!Ñ3Ð�Ñ3Ð�Ð�ÒJÐ8å8Ï!Ògï�Ñ3èJÑ3Ð8å3Ë�ÔAèJÒgÎ�èJÑ8Ù�Í�Ù=Ñ3ÓJÚ�Ñ3ÔAÊ;ÍgÊ=Ë�ÒJÔ
Ú�ËOÙ=Ê;ÍgùJÑdÕ E < F�H�Ø;å6Ú-ÍgùJË�Ô!Ó]ÍdÌ�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð
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Ì;ÒJÚ�ÉAÎ�Ñ;ÝAË�Ê=ä�ËOÙ�Ñ8ÍJÙ=ä�Ê�Ò�àAÑ3Ê�Ñ3Ð�Ú�Ë�Ô!ÑJâ�ì�ÓAÍ8Ë�Ô
ï�Ñ�ÍJÙ�Ù=Ü!Ú�ÑnÊ�Ï�ÍgÊ�Í8Î�Î [ Ù=ÑWaJÜ!Ñ3Ô�Ì;Ñ8Ù�Ï�Í8èJÑnÊ�Ï!Ñ�Ù�ÍgÚ�ÑnÎ�Ñ3Ô!ÓJÊ�Ï H�â
î?ê�ï�Ñ�Í8Î�Î�Ògï$ÒJÔ!ÑnË�Ô�àAÑ;Ý�å�Ù�Í8ä � �8å"Ê�Ò
Ð;ÍgÔ!ÓJÑ�ê?Ð�Ñ3Ñ;Î�ädñ� � �' 9H�å!Ê�Ï!Ñ3ÔDÑ8ÍJÌ�Ï{Ògê�Ê�Ï!Ñ�Ð�Ñ3Ú-Í8Ë�ÔAË�Ô!Ó [ � ñ�Ë�Ô�àJËOÌ;Ñ8Ù
ËOÙ
Ì;ÒJÔ�Ù=Ê�Ð;Í8Ë�Ô!Ñ8à{Ê�Ò�Ê;ÍgùJÑ�ÒJÔ
æ�Ñ3Ê=ï�Ñ3Ñ3Ô )'�)ñ�ÍgÔ�à-ÿ )��)ñ�ègÍ8Î�Ü!Ñ8Ù3â ]
Ñ3Ô�Ì;ÑJå!Ê�Ï!Ñ�ÍJÙ=äAÚ�É!Ê�ÒJÊ=ËOÌ
Ê=Ë�Ú�Ñ�Ì;ÒJÚ�ÉAÎ�Ñ;ÝAË�Ê=ä�ËOÙ*#�Õ;H ) & Ø;â û ÏAË�Î�Ñ
Ê�ÏAËOÙ�ËOÙ�Ù=Ê=Ë�Î�Î�Ñ;Ý!É�ÒJÔ!Ñ3ÔAÊ=ËOÍ8Î1å�)�ËOÙ�Î�Ë�Ú�Ë�Ê�Ñ8àDæAä{Ê�Ï!Ñ�Ú-Í8ÝAË�Ú�Ü!Ú�ÔAÜ!Ú�æ�Ñ3Ð�Ògê�È�Ö�×�Ñ3Ð�Ð�ÒJÐ;Ù�ï�Ñ�Ñ;Ý!É�Ñ8Ì;Ê�ÒJÔ
ÍnÎ�Ë�Ô!ÑJå"ÍgÔ�à-ËOÙ�Ê=äAÉAËOÌ3Í8Î�Î�äDÚ�Ü�Ì�ÏDÙ=Ú-Í8Î�Î�Ñ3Ð�Ê�Ï�ÍgÔNH�å!Ê�Ï!ÑnÊ�ÒJÊ;Í8Î�Î�Ñ3Ô!ÓJÊ�ÏDÒgê6ÍnÎ�Ë�Ô!ÑJâ

î1Ô]ÍgÔ)Ñ3Ð;Í{Ògênñ��<���1ÿ<�<� �Dî)��íDï�ÒJÐ�ù!Ù=Ê;ÍgÊ=Ë�ÒJÔ�Ù3å"ÒJÉ!Ê=Ë�Ú-Í8Î�èJÒJÊ=Ë�Ô!Ó-ËOÙnÔ!ÒJÊ�ê?Ñ8ÍJÙ1Ë�æAÎ�Ñ�ê?ÒJÐ�Ú�ÒJÐ�Ñ�Ê�Ï�ÍgÔ
ê?ÒJÜ!Ð�èJÒJÊ�Ñ3Ð;Ù3å!ï
Ï!Ñ3Ð�Ñ8ÍJÙ
Ê�Ï!Ñ�Ï!Ñ3Ü!Ð=ËOÙ=Ê=ËOÌ�Ð�Ñ3Ú-Í8Ë�Ô�Ù
É!Ð;ÍJÌ;Ê=ËOÌ3Í8Î�ê?ÒJÐ�Ü!ÉdÊ�Ò�Ñ;Ë�ÓJÏAÊ�èJÒJÊ�Ñ3Ð;Ù3â
ð!ÒJÐ�Ê�Ï!Ñ�Ì3ÍJÙ=ÑnÒgê
ê?ÒJÜ!ÐnèJÒJÊ�Ñ3Ð;Ù3å�Ê�Ï!Ñ�Ï!Ñ3Ü!Ð=ËOÙ=Ê=ËOÌ�ËOÙnÊ�Ï!Ð�Ñ3Ñ�ÒJÐ;àAÑ3Ð;Ù�Ògê
Ú-ÍgÓJÔAË�Ê�Ü�àAÑ�ê1ÍJÙ=Ê�Ñ3Ð�Ê�Ï�ÍgÔ]Ê�Ï!Ñ�ÒJÐ=Ë�ÓgË�Ô�Í8Î
Í8Î�ÓJÒJÐ=Ë�Ê�Ï!ÚDâ
ð!Ü!Ð�Ê�Ï!Ñ3Ð�Ë�Ú�É!Ð�ÒgèJÑ3Ú�Ñ3ÔAÊ;Ù6Ë�ÔDÊ�Ï!Ñ�Ï!Ñ3Ü!Ð=ËOÙ=Ê=ËOÌ�Ù=Ñ3Ñ3Ú É�ÒAÙ�Ù1Ë�æAÎ�Ñ�ÍgÔ�àDÍgÐ�Ñ�Í�Ù=Ü!æ�_=Ñ8Ì;Ê�ê?ÒJÐ�ê?Ü!Ê�Ü!Ð�Ñ�Ð�Ñ8Ù=Ñ8ÍgÐ;Ì�Ï�â

ì�Ô�Ñ;Ý�ÍgÚ�ÉAÎ�Ñ�Ògê"Ê�Ï!Ñ�É�Ñ3Ð=ê?ÒJÐ�Ú-ÍgÔ�Ì;Ñ
Ògê"ÒJÜ!Ð6ÍgÉ!É!Ð�ÒAÍJÌ�Ï�ÒJÔ-Í
Î�Ë�Ô!Ñ�Ògê"Ð�Ñ8Í8Î�È�Ö�×�Ê�Ñ8Ù=Ê6à!ÍgÊ;Í�ËOÙ6Ù=Ï!Ògï
Ô
Ë�Ôdð�Ë�ÓJÜ!Ð�Ñ��!â6ã�Ï!ÑnÌ;ÒJÚ�É!Ü!Ê;ÍgÊ=Ë�ÒJÔDÊ�ÒAÒJù �!â�ñ�Ù=Ñ8Ì;ÒJÔ�à!Ù
ÒJÔDÍ ��ë�Ö�Ù=Ê;ÍgÊ=Ë�ÒJÔ � �<�<���gÿ<�<��ï�ÒJÐ�ù!Ù=Ê;ÍgÊ=Ë�ÒJÔ�â
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ð�Ë�ÓJÜ!Ð�Ñ��!ò���ÒJÊ=Ë�Ô!Ó�Ñ;Ý�ÍgÚ�ÉAÎ�ÑnÜ�Ù1Ë�Ô!Ó-Ð�Ñ8Í8Î6È�Ö�×�à!ÍgÊ;Í!â
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î1Ô�Ê�ÏAËOÙ-Ù=Ñ8Ì;Ê=Ë�ÒJÔ�ï�ÑdàAÑ8Ù�Ì;Ð=Ë�æ�ÑdÊ=ï�Ò)Ù=Ñ3Ê;Ù�Ògê�Ñ;Ý!É�Ñ3Ð=Ë�Ú�Ñ3ÔAÊ;Ù�ï
ÏAËOÌ�Ï�Ë�Î�Î�Ü�Ù=Ê�Ð;ÍgÊ�ÑdÏ!Ògï�õ;Ð;ÍgÔ�àAÒJÚ-öDÉ�Ñ3Ð
�
Ê�Ü!Ð�æ�ÍgÊ=Ë�ÒJÔ�Ù�Ë�Ô�Ê�Ï!ÑDÈ�Ö�× Ë�Ô!É!Ü!Ê�Ë�Ú-ÍgÓJÑDÌ3ÍgÔ]æ�Ñ{Ü�Ù=Ñ8à)Ê�Ò)Í8Î�Ê�Ñ3Ð�Ê�Ï!Ñ{àJËOÙ=Ê�Ð=Ë�æ!Ü!Ê=Ë�ÒJÔ�ÒgênÈ�Ö�×%Ñ3Ð�Ð�ÒJÐ;Ù
ÍgÔ�àDÏ!Ògï�Ê�ÏAËOÙ�Ð�Ñ8Ù=ÜAÎ�ÊnÌ3ÍgÔdæ�Ñ�Ù=Ü!æ�Ù=ÑWaJÜ!Ñ3ÔAÊ=Î�ädÑ;Ý!ÉAÎ�ÒgË�Ê�Ñ8àdæAä{ÒJÜ!Ð�èJÒJÊ=Ë�Ô!Ó-É!Ð�Ò!Ì;Ñ8Ù�Ù�Ê�Ò�Ë�Ú�É!Ð�ÒgèJÑ�È�Ö�×
É�Ñ3Ð=ê?ÒJÐ�Ú-ÍgÔ�Ì;ÑJâ

�dÍgÔAädÐ�Ñ8Ù=Ñ8ÍgÐ;Ì�Ï!Ñ3Ð;Ù�Ï�Í8èJÑ�Ñ;Ý!ÉAÎ�ÒJÐ�Ñ8à]Ê�Ï!Ñ-Ü�Ù=Ñ-Ògê
Ú�ÜAÎ�Ê=Ë�ÉAÎ�Ñ)È�Ö�×%Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð;Ù�Ê�ÒDÓJÑ3Ô!Ñ3Ð;ÍgÊ�Ñ�Ë�Ô�àAÑ��
É�Ñ3Ô�àAÑ3ÔAÊ�õ;ÓJÜ!Ñ8Ù�Ù=Ñ8Ù�ö�ê?ÒJÐ
ÍnÓgË�èJÑ3Ô�Ë�Ô!É!Ü!Ê8â û Ñ�Ê;ÍgùJÑ�ÍgÔ{Í8Î�Ê�Ñ3Ð�Ô�ÍgÊ�Ñ�ÍgÉ!É!Ð�ÒAÍJÌ�Ï-Ê�Ï�ÍgÊ6Ü�Ù=Ñ8Ù�ÒJÔAÎ�ä{Í�Ù1Ë�Ô!ÓgÎ�Ñ
È�Ö�×�É!Ð�Ò!Ì;Ñ8Ù�Ù�Ê�Ò�ÓJÑ3Ô!Ñ3Ð;ÍgÊ�Ñ�Ú�ÜAÎ�Ê=Ë�ÉAÎ�Ñ�Ì3ÍgÔ�àJËOà!ÍgÊ�Ñ8Ù3â
È
Ü!Ð�ËOàAÑ8Í�ËOÙ�Ê�Ò-Ì;Ð�Ñ8ÍgÊ�ÑnÙ=Ú-Í8Î�Î�ègÍgÐ=ËOÍgÊ=Ë�ÒJÔ�Ù�Ë�ÔDÊ�Ï!Ñ
Ë�Ô!É!Ü!Ê6Ë�Ú-ÍgÓJÑ����;üZV���Ê�Ò�È�Ö�×�â!ã�Ï!Ñ
Ð;ÍgÊ=Ë�ÒJÔ�Í8Î�Ñ�æ�Ñ3ÏAË�Ô�à-Ê�ÏAËOÙ�ËOÙ�Ê�Ï�ÍgÊ
È�Ö�×�É!Ð�Ò!Ì;Ñ8Ù�Ù=Ñ8Ù6ÍgÐ�Ñ�Ù=Ñ3Ô�Ù1Ë�Ê=Ë�èJÑ�Ê�Ò
Ù1Î�Ë�ÓJÏAÊ�É�Ñ3Ð�Ê�Ü!Ð�æ�ÍgÊ=Ë�ÒJÔ�Ù�Ë�ÔdÊ�Ï!Ñ;Ë�Ð
Ë�Ô!É!Ü!Ê8â�ð!ÒJÐ
Ñ;Ý�ÍgÚ�ÉAÎ�ÑJå"Ñ3Ð�Ð�ÒJÐ�àJËOÙ=Ê�Ð=Ë�æ!Ü!Ê=Ë�ÒJÔ�Ù�Ì3ÍgÔDègÍgÐ�ä-ê?Ð�ÒJÚ�Ù�Ì3ÍgÔDÊ�Ò
Ù�Ì3ÍgÔ)Õ;ü?ý�þgý�å�Ê�Ï!Ñ�Ù�ÍgÚ�ÑnÉ�ÍgÓJÑnÐ�Ñ��1Ù�Ì3ÍgÔ!Ô!Ñ8àDÚ-Í8ä{ï�Ñ;Î�Î6Ñ;Ý!ÏAË�æAË�Ê�Í-àJËTS�Ñ3Ð�Ñ3ÔAÊ�Ñ3Ð�Ð�ÒJÐ�É!Ð�Ògç!Î�ÑgØ;â �DÒJÊ=Ë�ègÍgÊ�Ñ8à
æAä)Ê�ÏAËOÙnÉ!Ï!Ñ3Ô!ÒJÚ�Ñ3Ô!ÒJÔ�å�ï�Ñ�Ë�ÔAèJÑ8Ù=Ê=Ë�ÓAÍgÊ�Ñ8à)Ü�Ù1Ë�Ô!Ó)Ê�Ï!Ñ-Ô�ÍgÊ�Ü!Ð;Í8Î�ègÍgÐ=ËOÍgÊ=Ë�ÒJÔ�Ì3ÍgÜ�Ù=Ñ8à)æAä)Ê�Ï!Ñ{Ù�Ì3ÍgÔ!ÔAË�Ô!Ó
É!Ð�Ò!Ì;Ñ8Ù�Ù�Ê�Ò{ÓJÑ3Ô!Ñ3Ð;ÍgÊ�ÑnÚ�ÜAÎ�Ê=Ë�ÉAÎ�ÑDÈ�Ö�×�Ë�Ô!É!Ü!Ê�Ë�Ú-ÍgÓJÑ8Ù
ê?ÒJÐnÌ;ÒJÔ�Ù=Ñ3Ô�Ù=Ü�Ù�Ù=ÑWaJÜ!Ñ3Ô�Ì;Ñ�èJÒJÊ=Ë�Ô!Ó�â û Ñnê?ÒJÜ!Ô�à
Ê�Ï�ÍgÊ6æAä-Ü�Ù1Ë�Ô!Ó�Ê�Ï!Ñ�Ð�Ñ8Ù=ÜAÎ�Ê;Ù�ê?Ð�ÒJÚ%Ê�Ï!Ð�Ñ3Ñ�Ù�Ì3ÍgÔ!Ô!Ñ8à-èJÑ3Ð;Ù1Ë�ÒJÔ�Ù6Ògê�Ê�Ï!ÑnÙ�ÍgÚ�Ñ
É�ÍgÓJÑ�ÍJÙ�Ë�Ô!É!Ü!Ê8å!ÒJÜ!Ð�èJÒJÊ=Ë�Ô!Ó
É!Ð�Ò!Ì;Ñ8àAÜ!Ð�Ñ�Ì;ÒJÜAÎOàDÌ;ÒJÐ�Ð�Ñ8Ì;Ê
æ�Ñ3Ê=ï�Ñ3Ñ3Ôdÿ<�	� ÍgÔ�à � �	� Ògê�Ê�Ï!Ñ�È�Ö�×�Ñ3Ð�Ð�ÒJÐ;Ù3â

ã�ÏAËOÙ
É�ÒgË�ÔAÊ�ËOÙ�Ë�Î�Î�Ü�Ù=Ê�Ð;ÍgÊ�Ñ8àDæAä{Ê�Ï!Ñ�Ê=ï�ÒnË�Ú-ÍgÓJÑ8Ù�Ë�Ôdð�Ë�ÓJÜ!Ð�Ñ � â�ã�Ï!Ñ8Ù=Ñ�Ô!Ñ8ÍgÐ=Î�ä-ËOàAÑ3ÔAÊ=ËOÌ3Í8Î6æAË�Ê�Ú-ÍgÉ�Ù
ï�Ñ3Ð�Ñ{ÒJæ!Ê;Í8Ë�Ô!Ñ8à]æAä�Ù�Ì3ÍgÔ!ÔAË�Ô!Ó]Ê�Ï!ÑDÙ�ÍgÚ�Ñ{É�ÍgÓJÑ{Ê=ï�ËOÌ;Ñ-Ë�Ô�Ð;ÍgÉAËOà�Ù=Ü�Ì3Ì;Ñ8Ù�Ù1Ë�ÒJÔ�â���Ñ8Ù=ÉAË�Ê�ÑDÊ�Ï!Ñ;Ë�Ð-Ì�Î�ÒAÙ=Ñ
Ù1Ë�Ú�Ë�ÎOÍgÐ=Ë�Ê=äJå6ÒJÔ!ÑdÈ�Ö�× É�ÍJÌ�ùgÍgÓJÑ-äJË�Ñ;ÎOàAÑ8à$õ;É�ÍgÐ�Ê8å ö-ê?ÒJÐ�Ê�Ï!Ñ�Î�Ñ;ê?Ê�Ë�Ú-ÍgÓJÑ{ÍgÔ�àfõ;É�ÍgÔ�å öDê?ÒJÐnÊ�Ï!Ñ{Ð=Ë�ÓJÏAÊ8â
ã�ÏAËOÙ�ÍgÉ!É�ÍgÐ�Ñ3ÔAÊ�õ;Ð;ÍgÔ�àAÒJÚ�Ô!Ñ8Ù�Ù�önË�ÔDÊ�Ï!Ñ�àJËOÙ=Ê�Ð=Ë�æ!Ü!Ê=Ë�ÒJÔ)Ògê�È�Ö�×�Ñ3Ð�Ð�ÒJÐ;Ù
Ì3ÍgÔDæ�ÑnÑ;Ý!ÉAÎ�ÒgË�Ê�Ñ8àdæAä-èJÒJÊ=Ë�Ô!Ó
É!Ð�Ò!Ì;Ñ8àAÜ!Ð�Ñ8Ù�Î�Ë�ùJÑnÊ�Ï!ÑnÒJÔ!Ñ-_=Ü�Ù=Ê�àAÑ8Ù�Ì;Ð=Ë�æ�Ñ8à"â

Scan 1 recognized text   R   =   part, Scan 2 recognized text   R   =   pan,

ð�Ë�ÓJÜ!Ð�Ñ � ò/��Ñ3Ð�Ê�Ü!Ð�æ�Ñ8à�Ë�Ô!É!Ü!Ê;Ù�äJË�Ñ;ÎOàDàJËTS�Ñ3Ð�Ñ3ÔAÊ�Ð�Ñ8Ù=ÜAÎ�Ê;Ù�Õ3õ;É�ÍgÐ�Ê8å önè!Ù3â�õ;É�ÍgÔ�å öAØ;â

ì�Ô�ÍgÉ!É�Ñ8Í8Î�Ë�Ô!Ó�Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð=ËOÙ=Ê=ËOÌDÒgê�Ü�Ù1Ë�Ô!Ó�ÒJÔAÎ�äfÒJÔ!Ñ]È�Ö�×
É�ÍJÌ�ùgÍgÓJÑDê?ÒJÐ{ÒJÜ!Ð{Ê�Ñ8Ù=Ê;Ù�ËOÙ{Ê�Ï�ÍgÊ-Ë�Ê

ñ��



É!Ð�ÒgèJËOàAÑ8Ù�Í-Ì;ÒJÔAÊ�Ð�ÒgÎ�Î�Ñ8àDÑ3ÔAèJË�Ð�ÒJÔ!Ú�Ñ3ÔAÊ
ê?ÒJÐ�ÍgÔ�Í8Î�äAß;Ë�Ô!Ó{Ê�Ï!ÑnèJÒJÊ=Ë�Ô!Ó�É!Ð�Ò!Ì;Ñ8Ù�Ù R�Í8Î�Î�Ê�Ï!Ñ�Ë�Ô!É!Ü!Ê;Ù�ÍgÐ�Ñ�Ì;ÒJÔ��
Ù1ËOÙ=Ê�Ñ3ÔAÊ�ÍgÔ�à]Ì;ÒJÚ�É�ÍgÐ;ÍgæAÎ�ÑJâDî1Ê�Ï�ÍJÙ�Î�ÒJÔ!Ódæ�Ñ3Ñ3Ô�Ô!ÒJÊ�Ñ8à)Ê�Ï�ÍgÊ�Ì;ÒJÚ�æAË�Ô!Ñ8à�Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð;Ù�É�Ñ3Ð=ê?ÒJÐ�Ú�æ�Ñ3Ê�Ê�Ñ3Ð
Ê�Ï�ÍgÔ{Í�Ù1Ë�Ô!ÓgÎ�ÑnÌ�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð8â � Ñ3Ê
Ï!ÒgïfÑ;Ý�ÍJÌ;Ê=Î�ä-Ê�ÏAËOÙ6Ë�Ú�É!Ð�ÒgèJÑ3Ú�Ñ3ÔAÊ
Ì;ÒJÚ�Ñ8Ù�Ígæ�ÒJÜ!Ê�ËOÙ�Ô!ÒJÊ
Í8Î�ï
Í8ä!Ù�Ì�Î�Ñ8ÍgÐ8â
�DÜAÎ�Ê=Ë�ÉAÎ�Ñ��1Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ8Ð
èJÒJÊ=Ë�Ô!ÓnÙ�Ì�Ï!Ñ3Ú�Ñ8Ù�Ê�Ï�ÍgÊ�Ð�Ñ;Î�ä�ÒJÔ�ï�Ñ;Ë�ÓJÏAÊ;Ù�Ð�ÑWaJÜAË�Ð�Ñ�Ê�Ð;Í8Ë�ÔAË�Ô!Ó�à!ÍgÊ;Í�Ê�Ï�ÍgÊ�Ô!Ñ8Ì;Ñ8Ù�Ù�ÍgÐ=Ë�Î�ä
Î�Ë�Ú�Ë�Ê;ÙnÊ�Ï!Ñ;Ë�ÐnÓJÑ3Ô!Ñ3Ð;Í8Î�Ë�Ê=äJâ�ì%ï�Ñ;Î�Î#�?ùAÔ!Ògï
Ô)ï�Ñ8ÍgùAÔ!Ñ8Ù�Ù�Ògê�Ù=Ü�Ì�Ï)Ù=ä!Ù=Ê�Ñ3Ú-Ù
ËOÙ�Ê�Ï�ÍgÊ�Ê�Ï!Ñ;Ë�Ð�Ù=ÒgÎ�Ü!Ê=Ë�ÒJÔ�ÙnÍgÐ�Ñ
Ògê?Ê�Ñ3Ô�Ê�Ð;Í8Ë�ÔAË�Ô!Ó<�1Ù=Ñ3Ê
�1Ù=É�Ñ8Ì�Ë�ç"Ìgâ
ã�Ï!Ñ�Ð�Ñ8Ù=ÜAÎ�Ê;Ù�ï�Ñ
ÍgÐ�Ñ
Ígæ�ÒJÜ!Ê�Ê�Ò�É!Ð�Ñ8Ù=Ñ3ÔAÊ6Í8èJÒgËOànÊ�ÏAËOÙ�ÉAË�Ê=ê1Í8Î�Î1å!ÍJÙ�ï�Ñ�Ú-ÍgùJÑ
Ô!Ò "����;üZV��;ü�ÍJÙ�Ù=Ü!Ú�É!Ê=Ë�ÒJÔ�Ù
Ígæ�ÒJÜ!Ê
Ê�Ï!ÑnèJÒJÊ�Ñ3Ð;Ù3â

ã�Ò�Ê�Ñ8Ù=Ê�Ê�Ï!ÑnÑ S�Ñ8Ì;Ê=Ë�èJÑ3Ô!Ñ8Ù�Ù
Ògê�ÒJÜ!Ð
èJÒJÊ=Ë�Ô!Ó-Ù�Ì�Ï!Ñ3Ú�ÑJå!ï�ÑnÉ�Ñ3Ð=ê?ÒJÐ�Ú�Ñ8à-Ê=ï�Ò�É�ÍgÐ;Í8Î�Î�Ñ;Î6Ù=Ñ3Ê;Ù�Ògê�Ñ;Ý!É�Ñ3Ð
�
Ë�Ú�Ñ3ÔAÊ;Ù3ò-ÒJÔ!Ñ{Ü�Ù1Ë�Ô!Ó]ã6Ë�Ú�Ñ8Ùnê?ÒJÔAÊ�ÍgÔ�à)ÒJÔ!Ñ{Ü�Ù1Ë�Ô!Ó�Ö6ÒJÜ!Ð=Ë�Ñ3Ð8â�ã�Ï!Ñ{Ù=ÒJÜ!Ð;Ì;ÑDàAÒ!Ì;Ü!Ú�Ñ3ÔAÊ�Ë�ÔfÍ8Î�Î�Ì3ÍJÙ=Ñ8Ù
ï
ÍJÙnàAÑ3Ð=Ë�èJÑ8à)ê?Ð�ÒJÚ Ê�Ï!Ñ�ç�Ð;Ù=Ê�ÿ<�{É�ÍgÓJÑ8ÙnÒgê ]
Ñ3Ð�Ú-ÍgÔ �DÑ;Î�èJË�Î�Î�ÑJø Ù-Ô!ÒgèJÑ;Î1å��BV������
	�ü $��gâ)ã�Ï!Ñ-Ê�Ñ;Ý!ÊnÒgê
Ê�Ï!ÑnÔ!ÒgèJÑ;Î�ï
ÍJÙ�É!Ð�Ñ��?É!Ð�Ò!Ì;Ñ8Ù�Ù=Ñ8à{Ê�Ò�Ñ3Ô�Ù=Ü!Ð�Ñ�Ü!ÔAË�ê?ÒJÐ�Ú�É�ÍgÓJÑ�ê?ÒJÐ�Ú-ÍgÊ�Ê=Ë�Ô!Ó�â6î1ÔDÉ�ÍgÐ�Ê=ËOÌ;ÜAÎOÍgÐ8å"Í8Î�Î�Ê�Ñ;Ý!Ê
ï
ÍJÙ
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æ!Ð�Ñ8Ígù!Ù
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Ê�Ï!ÑnÙ=ÒJÜ!Ð;Ì;Ñ�àAÒ!Ì;Ü!Ú�Ñ3ÔAÊ;Ù
Í�ÔAÜ!Ú�æ�Ñ3Ð
Ògê�Ê=Ë�Ú�Ñ8Ù�Ü�Ù1Ë�Ô!Ó-Í ��ÍgÔ�ÍJÙ=ÒJÔAËOÌ�ð ���<� � �nÌ;ÒJÉAË�Ñ3Ð8â�ð!ÒJÐ�Ê�Ï!Ñnã6Ë�Ú�Ñ8Ù
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ÓgË�èJÑ8Ù�Ð�Ñ8Ì;ÒJÓJÔAË�Ê=Ë�ÒJÔ-ÍJÌ3Ì;Ü!Ð;ÍJÌ�Ë�Ñ8Ù
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Ê�Ï!Ñ�ÒJÐ=Ë�ÓgË�Ô�Í8Î�È�Ö�× Ð�Ü!Ô�Ù3â �
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Ê�Ï!ÑnÌ;ÒJÐ�Ð�Ñ8Ù=É�ÒJÔ�àJË�Ô!Ó-èJÒJÊ=Ë�Ô!Ó�Ð�Ñ8Ù=ÜAÎ�Ê;Ù3â

ë�Ð�Ð�ÒJÐ-Ì;ÒJÜ!ÔAÊ;Ù�ê?ÒJÐ-Ê�Ï!ÑDÊ�Ï!Ð�Ñ3ÑdÒJÐ=Ë�ÓgË�Ô�Í8Î�È�Ö�×�Ð�Ü!Ô�Ù{ÍgÔ�à�ê?ÒJÐ-Ê�Ï!Ñ)Ì;ÒJÔ�Ù=Ñ3Ô�Ù=Ü�Ù{Ù=ÑWaJÜ!Ñ3Ô�Ì;Ñ)èJÒJÊ�Ñ8Ù
ÍgÐ�Ñ�É!Ð�Ñ8Ù=Ñ3ÔAÊ�Ñ8àdË�Ô�ã�ÍgæAÎ�Ñ ��â{ì�Ù�Ë�Ô�Ê�Ï!Ñ-ã6Ë�Ú�Ñ8ÙnÑ;Ý!É�Ñ3Ð=Ë�Ú�Ñ3ÔAÊ8å-\��?ï
Í8ädÌ;ÒJÔ�Ù=Ñ3Ô�Ù=Ü�Ù�Ù=ÑWaJÜ!Ñ3Ô�Ì;Ñ{èJÒJÊ=Ë�Ô!Ó
É�Ñ3Ð=ê?ÒJÐ�Ú�Ñ8à�æ�Ñ3Ê�Ê�Ñ3Ð6Ê�Ï�ÍgÔ-ÍgÔAä�Ògê�Ê�Ï!Ñ
ÒJÐ=Ë�ÓgË�Ô�Í8Î�È�Ö�×�Ð�Ü!Ô�Ù3â �
ÒJÊ�Ñ
Ê�Ï�ÍgÊ6Ê�Ï!Ñ
èJÒJÊ=Ë�Ô!ÓnÉ!Ð�Ò!Ì;Ñ8Ù�Ù6ï
ÍJÙ�ÍgæAÎ�Ñ
Ê�Ò-Ì;ÒJÐ�Ð�Ñ8Ì;Ê�Ú�ÒJÐ�Ñ�Ê�Ï�ÍgÔ � �	� Ògê�Ê�Ï!ÑnÑ3Ð�Ð�ÒJÐ;Ù�Ë�ÔDÊ�Ï!Ñ�ç�Ð;Ù=Ê
�6ÍgÔ�àDÙ=Ñ8Ì;ÒJÔ�à	�?ÓJÑ3Ô!Ñ3Ð;ÍgÊ=Ë�ÒJÔdà!ÍgÊ;ÍJÙ=Ñ3Ê;Ù3â

û Ñ�Ì;ÒJÔ�Ì�Î�Ü�àAÑ
Ê�ÏAËOÙ�Ù=Ñ8Ì;Ê=Ë�ÒJÔ�æAä�Ñ3Ú�É!Ï�ÍJÙ1Ë�ß;Ë�Ô!ÓnÊ�Ï�ÍgÊ�Ð�Ñ3É�Ñ8ÍgÊ�Ñ8à�Ù�ÍgÚ�ÉAÎ�Ë�Ô!ÓnÍgÔ�à�Ì;ÒJÔ�Ù=Ñ3Ô�Ù=Ü�Ù�Ù=ÑWaJÜ!Ñ3Ô�Ì;Ñ
èJÒJÊ=Ë�Ô!Ó{ÍgÐ�Ñ�Ê=ï�Ò-Ù=Ñ3É�ÍgÐ;ÍgÊ�ÑnÔ!ÒJÊ=Ë�ÒJÔ�Ù3â�ã�Ï!Ñnê?ÒJÐ�Ú�Ñ3Ð�É!Ð�ÒgèJËOàAÑ8Ù�Í{Ì;ÒJÔAèJÑ3ÔAË�Ñ3ÔAÊ�ï
Í8ä�ê?ÒJÐ�Ü�Ù�Ê�Ò-Ñ3ègÍ8Î�Ü�ÍgÊ�Ñ
Ê�Ï!Ñ
èJÒJÊ=Ë�Ô!Ó�Í8Î�ÓJÒJÐ=Ë�Ê�Ï!Ú Ê�Ï�ÍgÊ�ËOÙ6Ê�Ï!Ñ
Ú-Í8Ë�Ô-Ê�ÒJÉAËOÌ�Ògê�Ê�ÏAËOÙ6É�ÍgÉ�Ñ3Ð8â6Ö6ÒJÔ�Ù=Ñ3Ô�Ù=Ü�Ù�Ù=ÑWaJÜ!Ñ3Ô�Ì;Ñ�èJÒJÊ=Ë�Ô!Ó�Ì;ÒJÜAÎOà"å
Ògê�Ì;ÒJÜ!Ð;Ù=ÑJå
æ�ÑdÜ�Ù=Ñ8à�Ë�Ô�ÍgÔAä�ÍgÉ!ÉAÎ�ËOÌ3ÍgÊ=Ë�ÒJÔ�ï
Ï!Ñ3Ð�ÑdÊ�Ï!ÑdÒJÜ!Ê�É!Ü!Ê;Ù�ÒgênÚ�ÜAÎ�Ê=Ë�ÉAÎ�Ñ�Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð;Ù-Ú�Ü�Ù=Ê-æ�Ñ
Ì;ÒJÚ�æAË�Ô!Ñ8à"â
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ã�Ñ8Ù=Ê È�Ö�×�ñ È�Ö�×
ÿ È�Ö�×J\ ì�èJÑ3Ð;ÍgÓJÑ ��ÒJÊ�Ñ
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ã�Ñ8Ù=Ê È�Ö�×�ñ È�Ö�×
ÿ È�Ö�×J\ ì�èJÑ3Ð;ÍgÓJÑ ��ÒJÊ�Ñ î1Ú�É!Ð�ÒgèJÑ3Ú�Ñ3ÔAÊ
à!ÍgÊ;ÍJÙ=Ñ3Ê Ñ3Ð�Ð�ÒJÐ;Ù Ñ3Ð�Ð�ÒJÐ;Ù Ñ3Ð�Ð�ÒJÐ;Ù Ñ3Ð�Ð�ÒJÐ;Ù Ñ3Ð�Ð�ÒJÐ;Ù Ð;ÍgÊ�Ñ
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ã�ÍgæAÎ�Ñ���ò6Ö6ÒJÔ�Ù=Ñ3Ô�Ù=Ü�Ù�Ù=ÑWaJÜ!Ñ3Ô�Ì;ÑnèJÒJÊ=Ë�Ô!Ó��DÈ�Ö�×�Ñ3Ð�Ð�ÒJÐ
Ì;ÒJÜ!ÔAÊ;Ù�Õ�Ö6ÒJÜ!Ð=Ë�Ñ3Ð3Ø;â
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î1ÔdÊ�ÏAËOÙ
É�ÍgÉ�Ñ3Ð�ï�ÑnÏ�Í8èJÑ�É!Ð�Ñ8Ù=Ñ3ÔAÊ�Ñ8àdÍ�Ô!Ñ3ï ÍgÉ!É!Ð�ÒAÍJÌ�ÏDÊ�Ò�Ê�Ï!ÑnÉ!Ð�ÒJæAÎ�Ñ3Ú
Ògê6èJÒJÊ=Ë�Ô!Ó�Ê�Ò{Ì;ÒJÐ�Ð�Ñ8Ì;Ê�È�Ö�×
Ñ3Ð�Ð�ÒJÐ;Ù3â^`�ÍJÙ=Ñ8à-ÒJÔ{ÍgÔDÍ8Î�ÓJÒJÐ=Ë�Ê�Ï!Ú%ê?Ð�ÒJÚ Ú�ÒgÎ�Ñ8Ì;ÜAÎOÍgÐ�æAË�ÒgÎ�ÒJÓJäJå!Ê�Ï!ÑnÌ;ÒJÔ�Ù=Ñ3Ô�Ù=Ü�Ù
Ù=ÑWaJÜ!Ñ3Ô�Ì;ÑnÏ!Ñ3Ü!Ð=ËOÙ=Ê=ËOÌ�ï�Ñ
àAÑ8Ù�Ì;Ð=Ë�æ�Ñ8à-ËOÙ6ê1ÍJÙ=Ê�Ñ3Ô!ÒJÜ!ÓJÏ{Ê�Ò�æ�Ñ�É!Ð;ÍJÌ;Ê=ËOÌ3Í8Î1å!äJÑ3Ê6Ë�Ê6ËOÙ
Ù=Ê=Ë�Î�Î�ÓJÜ�ÍgÐ;ÍgÔAÊ�Ñ3Ñ8à�Ê�Ò�æ�Ñ�ÒJÉ!Ê=Ë�Ú-Í8Î"ê?ÒJÐ
Í8Î�Î�Ì3ÍJÙ=Ñ8Ù
Ògê�Ë�ÔAÊ�Ñ3Ð�Ñ8Ù=Ê8âDÈ
Ü!ÐnÑ;Ý!É�Ñ3Ð=Ë�Ú�Ñ3ÔAÊ;Í8Î
Ð�Ñ8Ù=ÜAÎ�Ê;ÙnÙ=Ï!Ògï�Ù�Ê�Ï�ÍgÊ�Ê�ÏAËOÙnÊ�Ñ8Ì�Ï!ÔAËZaJÜ!Ñ{Ì3ÍgÔ]Ì;ÒJÐ�Ð�Ñ8Ì;Ênæ�Ñ3Ê=ï�Ñ3Ñ3Ô�ÿ<�	�
ÍgÔ�à � �	� Ògê�È�Ö�×fÑ3Ð�Ð�ÒJÐ;Ù�ÒgèJÑ3Ð
Í�Ð;ÍgÔ!ÓJÑ�Ògê6àAÒ!Ì;Ü!Ú�Ñ3ÔAÊ aJÜ�Í8Î�Ë�Ê=Ë�Ñ8Ù3â

Ö6ÒJÔ�Ù=Ñ3Ô�Ù=Ü�Ù�Ù=ÑWaJÜ!Ñ3Ô�Ì;Ñ{èJÒJÊ=Ë�Ô!ÓdÏ�ÍJÙ�Ù=ÒJÚ�Ñ-ÒJæAèJË�ÒJÜ�Ù�Î�Ë�Ú�Ë�Ê;Ù3â 

ÔAÎ�Ë�ùJÑdÌ;Ñ3Ð�Ê;Í8Ë�Ô�ÒJÊ�Ï!Ñ3Ð�ÍgÉ!É!Ð�ÒAÍJÌ�Ï!Ñ8Ù
Ê�ÒdÉ�ÒAÙ=Ê
�?É!Ð�Ò!Ì;Ñ8Ù�Ù1Ë�Ô!Ó)Ñ3Ð�Ð�ÒJÐ�Ì;ÒJÐ�Ð�Ñ8Ì;Ê=Ë�ÒJÔ�å�Ë�Ê�ËOÙ�Ô!ÒJÊ�É�ÒAÙ�Ù1Ë�æAÎ�ÑdÊ�Ò�õ3Ù=äAÔAÊ�Ï!Ñ8Ù1Ë�ß3Ñ8ö]Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð;Ù�Ê�Ï�ÍgÊ�ÍgÐ�Ñ
Ì;ÒJÚ�ÉAÎ�Ñ3Ê�Ñ;Î�änÚ�ËOÙ�Ù1Ë�Ô!Ó�ÒJÐ�Ê�Ï�ÍgÊ�Ï�Í8èJÑ�æ�Ñ3Ñ3Ô�Ú�ËOÙ)�?Ð�Ñ8Ì;ÒJÓJÔAË�ß3Ñ8à�æAä�Í8Î�Î!Ògê�Ê�Ï!Ñ6èJÒJÊ�Ñ3Ð;Ù3â û ÏAË�Î�Ñ
Í�àJËOÌ;Ê=Ë�ÒJÔ�ÍgÐ�ä	�
æ�ÍJÙ=Ñ8à)Ù�Ì�Ï!Ñ3Ú�Ñ�Ú-Í8äDæ�Ñ�ÍgæAÎ�Ñ�Ê�ÒDàAÑ3Ê�Ñ3Ð�Ú�Ë�Ô!Ñ�Ê�Ï�ÍgÊ-õ�Î1ú8ß3ä!ö{Ù=Ï!ÒJÜAÎOàdæ�Ñdõ�ÎOÍgß3ä!öDÕ1Ð�Ñ8Ì3Í8Î�Î�ð�Ë�ÓJÜ!Ð�ÑDñgØ;å!Ë�ê
Ô!ÒJÔ!Ñ�Ògê�Ê�Ï!Ñ�È�Ö�×�Ð�Ü!Ô�Ù�Ð�Ñ3Ê�Ü!Ð�Ô�Ù�ÍgÔ{÷nË�Ô{Ê�Ï!Ñ�É!Ð�ÒJÉ�Ñ3Ð�Î�Ò!Ì3ÍgÊ=Ë�ÒJÔ�å!èJÒJÊ=Ë�Ô!Ó�Ì3ÍgÔ!Ô!ÒJÊ
Ì;ÒJÐ�Ð�Ñ8Ì;Ê6Ê�ÏAËOÙ�Ñ3Ð�Ð�ÒJÐ8â

ígË�Ú�Ë�ÎOÍgÐ=Î�äJåAÊ�Ï!Ñ3Ð�Ñ
ï
ÍJÙ�ÍgÔnË�Ú�ÉAÎ�ËOÌ�Ë�Ê�ÍJÙ�Ù=Ü!Ú�É!Ê=Ë�ÒJÔ�Ê�Ï!Ð�ÒJÜ!ÓJÏ!ÒJÜ!Ê�ÒJÜ!Ð�É!Ð�Ñ8Ù=Ñ3ÔAÊ;ÍgÊ=Ë�ÒJÔ�Ê�Ï�ÍgÊ�Ê�Ï!Ñ
É!Ð�ÒJÉ�Ñ3Ð
Ì;ÒJÐ�Ð�Ñ8Ù=É�ÒJÔ�àAÑ3Ô�Ì;Ñ�æ�Ñ3Ê=ï�Ñ3Ñ3ÔDÊ�Ï!Ñ�Ú-ÍgÔAä�Î�Ë�Ô!Ñ8Ù�Ògê6Ù=Ñ3É�ÍgÐ;ÍgÊ�Ñ�È�Ö�×�Ð�Ü!Ô�Ù�ËOÙ
ùAÔ!Ògï
Ô-Ë�ÔdÍJàAègÍgÔ�Ì;ÑJâ�î?ê�å!ê?ÒJÐ
Ñ;Ý�ÍgÚ�ÉAÎ�ÑJå�ÍdÐ�Ü!Ô�ï�Ñ3Ð�Ñ-Ê�Ò)ÍJà!à�ÍgÔ�Ñ;Ý!Ê�Ð;Í{Î�Ë�Ô!ÑdàAÜ!ÑDÊ�ÒdÔ!ÒgËOÙ=Ñ-Ë�Ô�Ê�Ï!Ñ{Ù�Ì3ÍgÔ!Ô!Ñ8à�æAË�Ê�Ú-ÍgÉ�å6ÒJÐ�æ!Ð�Ñ8Ígù
ÒJÔ!Ñ{Î�Ë�Ô!ÑdË�ÔAÊ�Ò]Ê=ï�Ò)æ�Ñ8Ì3ÍgÜ�Ù=ÑdÒgênàAÒ!Ì;Ü!Ú�Ñ3ÔAÊDÙ=ùJÑ3ïnå�Ê�Ï!Ñ3Ô�Ê�Ï!Ñ{Ë�Ô!É!Ü!Ê{Ê�Ò]Ê�Ï!ÑdÌ;ÒJÔ�Ù=Ñ3Ô�Ù=Ü�Ù{Ù=ÑWaJÜ!Ñ3Ô�Ì;Ñ
Í8Î�ÓJÒJÐ=Ë�Ê�Ï!Ú�ï�ÒJÜAÎOà]Ô!ÒJÊnæ�ÑDÌ;ÒJÔ�Ù1ËOÙ=Ê�Ñ3ÔAÊ-ÍgÔ�à"å�Ï!Ñ3Ô�Ì;ÑJå6Ê�Ï!Ñ{Ð�Ñ8Ù=ÜAÎ�Ê;Ùnï�ÒJÜAÎOà]æ�Ñ-Ü!Ô!É!Ð�Ñ8àJËOÌ;Ê;ÍgæAÎ�ÑJâ�ã�ÏAËOÙ
É�ÍgÐ�Ê=ËOÌ;ÜAÎOÍgÐ6ËOÙ�Ù=Ü!Ñ�Ì3ÍgÔ-æ�Ñ�ÍJà!àAÐ�Ñ8Ù�Ù=Ñ8à�æAä�Ë�Ô�Ì;ÒJÐ�É�ÒJÐ;ÍgÊ=Ë�Ô!Ó�ÍgÔ!ÒJÊ�Ï!Ñ3Ð�Î�Ñ3èJÑ;Î"Ògê�Ú-ÍgÊ;Ì�ÏAË�Ô!ÓnË�Ô-Ê�Ï!Ñ
É!Ð�Ò!Ì;Ñ8Ù�Ù3å
ÒJÔ!Ñnï
ÏAËOÌ�ÏdÌ;ÒJÐ�Ð�Ñ8Ù=É�ÒJÔ�à!Ù�Î�Ë�Ô!Ñ8Ù
Ë�ÔDÊ�Ï!ÑnÙ�ÍgÚ�Ñnï
Í8ä�Ê�Ï!Ñ�Í8Î�ÓJÒJÐ=Ë�Ê�Ï!Ú ï�Ñ�Ï�Í8èJÑnàAÑ8Ù�Ì;Ð=Ë�æ�Ñ8à)Ì;ÒJÐ�Ð�Ñ8Ù=É�ÒJÔ�à!Ù

ñW\



Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð;Ù ��ñ8ÿ��1â
ã�Ï!ÑdÔ!ÒJÊ=Ë�ÒJÔ�Ê�Ï�ÍgÊ{Ù�ÍgÚ�ÉAÎ�Ë�Ô!Ó�Ê�Ï!Ñ)Ù�ÍgÚ�Ñ{Ë�Ô!É!Ü!ÊDÐ�Ñ3É�Ñ8ÍgÊ�Ñ8àJÎ�ä�Ì3ÍgÔ�Î�Ñ8ÍJà�Ê�Ò]æ�Ñ3Ê�Ê�Ñ3Ð{Ð�Ñ8Ì;ÒJÓJÔAË�Ê=Ë�ÒJÔ

Ð�Ñ8Ù=ÜAÎ�Ê;Ù6ËOÙ�Ë�ÔAÊ�Ñ3Ð�Ñ8Ù=Ê=Ë�Ô!Ó�Ë�Ô-Ë�Ê;Ù
Ògï
Ô-Ð=Ë�ÓJÏAÊ8â�î1ÔDÍgÔ!ÒJÊ�Ï!Ñ3Ð
É�ÍgÉ�Ñ3Ð8å!ï�Ñ�É!Ð�ÒgèJÑ8à�Ê�Ï�ÍgÊ
æAä-Ð�Ñ;ÎOÍ8ÝAË�Ô!Ó{Ínæ�ÍJÙ1ËOÌ
ÍJÙ�Ù=Ü!Ú�É!Ê=Ë�ÒJÔ)Ë�Ô�Ù=Ê;ÍgÊ=ËOÙ=Ê=ËOÌ3Í8Î
É�ÍgÊ�Ê�Ñ3Ð�Ô]Ð�Ñ8Ì;ÒJÓJÔAË�Ê=Ë�ÒJÔ �)Ê�Ï�ÍgÊnÊ�Ï!Ñ�Ë�Ô!É!Ü!Ê-æ�Ñ{Ù�ÍgÚ�ÉAÎ�Ñ8à�ÒJÔAÎ�ä)ÒJÔ�Ì;Ñ �dË�Ê
æ�Ñ8Ì;ÒJÚ�Ñ8Ù
É�ÒAÙ�Ù1Ë�æAÎ�Ñ�Ê�Ò�æ!ÜAË�ÎOà)Ì�ÎOÍJÙ�Ù1Ë�ç�Ñ3Ð;Ù�Ê�Ï�ÍgÊ�õ;æ�Ñ8ÍgÊ;ö�Ê�Ï!Ñ `�Í8äJÑ8Ù�Ñ3Ð�Ð�ÒJÐ
æ�ÒJÜ!Ô�à � ÿ!ñ��1â6ã�ÏAËOÙ
Ð�Ñ8Ù=ÜAÎ�Ê
ËOÙ
aJÜAË�Ê�ÑnÓJÑ3Ô!Ñ3Ð;Í8Î�ÍgÔ�à{ÍgÉ!É�Ñ8ÍgÐ;Ù�Ê�Ò�Ï�Í8èJÑnÍgÉ!ÉAÎ�ËOÌ3ÍgÊ=Ë�ÒJÔ�Ù
æ�Ñ3äJÒJÔ�à{ÒJÉ!Ê=ËOÌ3Í8Î�Ì�Ï�ÍgÐ;ÍJÌ;Ê�Ñ3Ð
Ð�Ñ8Ì;ÒJÓJÔAË�Ê=Ë�ÒJÔ�â

î1Ô{Ê�Ï!Ñ�ê?Ü!Ê�Ü!Ð�ÑJå!ï�Ñ�ÉAÎOÍgÔ{Ê�Ò�Ñ;Ý�ÍgÚ�Ë�Ô!Ñ�ï
Í8ä!Ù6Ògê�ê?Ü!Ð�Ê�Ï!Ñ3Ð�Ù=É�Ñ3Ñ8àJË�Ô!Ó-Ê�Ï!Ñ�èJÒJÊ=Ë�Ô!Ó�É!Ð�Ò!Ì;Ñ8Ù�Ù3â û ÑnÍ8ÎOÙ=Ò
Ë�ÔAÊ�Ñ3Ô�à)Ê�Ò-Ñ3ègÍ8Î�Ü�ÍgÊ�Ñ-Ê�Ï!Ñ�Ì;ÒJÔ�Ù=Ñ3Ô�Ù=Ü�Ù�Ù=ÑWaJÜ!Ñ3Ô�Ì;Ñ�Ú�Ò!àAÑ;Î6ê?Ð�ÒJÚ
Ê�Ï!Ñ�Ù=Ê;ÍgÔ�àAÉ�ÒgË�ÔAÊnÒgê�ï�Ñ;Ë�ÓJÏAÊ�Ñ8à	�?èJÒJÊ=Ë�Ô!Ó�â
ð�Ë�Ô�Í8Î�Î�äJå"ï�Ñ�Ï!ÒJÉ�ÑnÊ�Ò�Ñ;Ý!Ê�Ñ3Ô�à{Ê�ÏAËOÙ
ÍgÉ!É!Ð�ÒAÍJÌ�Ï{Ê�Ò�Ú�ÒJÐ�Ñ�ÓJÑ3Ô!Ñ3Ð;Í8Î�Ë�Ú-ÍgÓJÑ�Ð�Ñ8Ì;ÒJÓJÔAË�Ê=Ë�ÒJÔDÉ!Ð�ÒJæAÎ�Ñ3Ú-Ù3â
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�6Ä � ��� ��À
Á�


ã�Ï!Ñ-ÍgÜ!Ê�Ï!ÒJÐ;Ù�ï�ÒJÜAÎOàDÎ�Ë�ùJÑ-Ê�ÒDÊ�Ï�ÍgÔ!ù ��Ð8â�]
Ñ3Ô!Ð�ä `�Í8Ë�Ð;àdê?ÒJÐ�ÏAËOÙnÏ!Ñ;Î�ÉAê?ÜAÎ�Ì;ÒJÚ�Ú�Ñ3ÔAÊ;Ù�ÒJÔ]ÍgÔ)Ñ8ÍgÐ=Î�Ë�Ñ3Ð
èJÑ3Ð;Ù1Ë�ÒJÔDÒgê6Ê�ÏAËOÙ
É�ÍgÉ�Ñ3Ð8â�ã�Ï!Ñ��BV������
	�ü $��{Ê�Ñ;Ý!Ê�ï�ÑnÜ�Ù=Ñ8à-Ë�ÔdÒJÜ!Ð�Ñ;Ý!É�Ñ3Ð=Ë�Ú�Ñ3ÔAÊ;Ù�ï
ÍJÙ�ÒJæ!Ê;Í8Ë�Ô!Ñ8à{ê?Ð�ÒJÚ
Ê�Ï!Ñ���Ü!Ê�Ê�Ñ3ÔAæ�Ñ3Ð�Ó ��Ð�Ò�_=Ñ8Ì;Ê�ÍgÊ�Ê�Ï!Ñ 

ÔAË�èJÑ3Ð;Ù1Ë�Ê=änÒgê�î?Î�Î�Ë�Ô!ÒgËOÙ3å!ÍJÙ�É!Ð�Ñ3É�ÍgÐ�Ñ8ànæAä ��Ð�Ògê?Ñ8Ù�Ù=ÒJÐ�ë
âgð�â8î1Ð�Ñ3ä�ê?Ð�ÒJÚ
Ê�Ï!ÑK]
Ñ3Ô�àAÐ=ËOÌ�ù!Ù ]
ÒJÜ�Ù=ÑnÑ8àJË�Ê=Ë�ÒJÔ�â�ã�Ï!ÑnÊ�Ð;ÍJàAÑ3Ú-ÍgÐ�ù!Ù6Ú�Ñ3ÔAÊ=Ë�ÒJÔ!Ñ8à-Ë�ÔdÊ�ÏAËOÙ
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