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ØgÈ¤ÉOÙÍ`ñûÛ Í¨Î³Ó�Õ»Î®Ö ï Í¨Ù ï ØgÍCÌ�É1Õ�ñ²Ñ ï É�×`Í¨Î³É�ÈnÕ)Í¨Î Ñ�Ø�Ê)ËgÉuÑ�Õ!ó¤É�Ê)Ø�ØbÍ¨Ó)Î³ÉOÌ	Ñ ï É�×CÊ�ónÉ�×.Þ)ù� ï Í¨×`É�Í`Ñ#ÍCØ4ÈnÕ»Ø�ØbÍ¨ó³×¨É
ÑgÕ�¤ÎzÌGÑ ï Ë�É�É!ÈnÕ)Í¨Î Ñ�ØuÑ ï Ê}Ñ-Ù�Ê�ÎGónÉ�Ø ï Ê}ÑbÑ�É�Ë�É$ÌGóºÛIÑ ï Í¨Ø�ØbÉ�Ñ�Õ�ñ�ñûð³ÎzÙÑgÍ¨Õ)ÎzØ$ÝzÍ`Ñ�Í¨Ø�Î³Õ�Ñ�ÈnÕ»Ø�ØgÍ`ó³×¨ÉJÑgÕ�¤ÎzÌ
ñûÕ)ðzË$ù îuï ðzØuÑ ï É!õ:� Ì�Í¨þ®É�ÎzØgÍ¨Õ)Î%Õ�ñ�Ñ ï É�ØgÉÑ�Õ)ñ�Õ»ËgÍ¨É�Î ÑgÉOÌI×¨Í`ÎzÉ$Ø1Í¨Î 8 ; Í¨Ø1Ñ ï Ë�É�É»ù9.ÉÑ64 Ø�Î³Õ}Ö ÙÕ»ÎzØbÍCÌ�É$Ë ï ÛºÈ¤É$ËgÈz×¨Ê)Î³É$Ø#Í`Î 8 ^ ù îuï É�ñûÕ»×`×¨Õ}Ö1Í¨Î³Ó!Ñ ï É�Õ)Ë�É�þ Ö1Í¨×`×nÈ³Ë�Õ}Ú)É�ð¤ØbÉ�ñûð³×4öªÑ ï É�È³Ë�ÕºÕ�ñ
ÍCØuÍ`ÎGÑ ï É�Ç�È³ÈnÉ�ÎzÌ³Í òzøSÏ

È�É�Ê�Ë+ÌÍÊ�ÎÐÏ ±7¤D´�£µ³!»,¦eº#£e¤D¥2¦:£e¦ ¹ ¤pÑ7ÒÓÅ�¤.³´ ¹ £#³´ 8 ^ ª ± ¯ ¤6¤D£e¦ ¸ ´J½-¤D´`¦�¤�Ñ ¹¯ ¦�Å�¤.³´ ¹ £ ¸ £$¤.ºµ³�À.³´ ª®`¯ ¦e´ ¹o¯ ¦KÒÔÅ�¤.³´ ¹ £�Õ ¸ ´VÖ¶¦j£ ¯�¸D¹	¹ ¦eº/¦¶»�Öf½×¤.ºµ³!¦f´ ¹ ¦¶» ¯ ½}Å�¦fº	Å`Æ ¸ ´`¦µ£�ØÙ³ Ñ ¸ ´�»�¤D´�Æ�½�³ Ñ ¹¯ ¦�Å�¤D£¶³ ¹ ³!¤D´¼D¦}Õ ¹ ¤Dº¶£&¤�Ñ ¹o¯ ¦&º/¦e¥ ¸ ³´�³´OÀ'Å�¤D³´ ¹ £ ¸ º}¦wÆÚ³´`¦ ¸ ºµÆÚ½�³´`»,¦�Å�¦e´�»G¦f´ ¹�ÛOª
6	é¤èMé�E!E�C�èTÜ Ï îuï É�õ:��Ì³Í`þ®É�Î¤ØbÍ¨Õ)Î�Õ�ñpÑ ï É-ØgÉÑuÕ�ñ<Õ»ËgÍ¨É�Î ÑgÉOÌ ï ÛºÈ¤É$ËgÈ³×CÊ�ÎzÉ$Ø�Í¨Î 8 ^ Í¨Ø~i&� Þ)ÝºØbÍ¨ÎzÙ�É�Ö�É
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ÈnÕ»ØgÍ Ñ�Í`Õ»Î Ú»É$ÙSÑ�Õ)Ë3Ø�Õ)ñ#Ñ ï É®ËgÉ$þ®Ê)Í`ÎzÍ`Î³ÓAi ÈnÕ)Í¨Î Ñ�Ø!Ê)ËgÉ5×`Í¨Î³ÉOÊ�Ë�×`Û�Í¨ÎzÌ�É$È¤É$ÎzÌ�É�Î ÑOÝ.ó³ð�Ñ�Ù$Ê�Î Î³É�Ú»É�Ë!Ù ï ÕºÕ»ØgÉi�� Ü5ØgðzÙ ï È¤Õ»Í`Î Ñ�Ø!ö]ØbÍ¨ÎzÙ�É!Î³Õ�i��±ÞJÚ)ÉOÙSÑgÕ»Ë�Ø�Í¨Î 8 ^ Ù$Ê�ÎGó¤É!×¨Í¨Î³É$Ê)Ëg×¨ÛIÍ¨ÎzÌ�É�ÈnÉ�Î¤Ì�É�Î Ñ3øù
Ç�Î�Ê)× Ñ�É�Ë�ÎzÊ}Ñ�Í`Ú»ÉDÈ³Ë�ÕºÕ�ñ�Õ�ñ�Ñ ï É�ÙÕ»ËgÕ»×`×CÊ�Ë�Û Ù$Ê�Î�ó¤É�ñûÕ)ð³Î¤Ì Í¨Î ö]Ç�Î Ñ ï Õ»ÎºÛ�Ê�ÎzÌ � Í¨Ó)Ó Ø�Ý1ÞOâ)â ü)øSÝ4Ê)ÎzÌ
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îuï ðzØuÑ ï É!õ:� Ì³Í`þ®É�Î¤ØbÍ¨Õ)Î%Õ�ñ�Ñ ï ÍCØ1þ?Ê)Ù ï Í`Î³ÉJÍCØ1Í¨Î)zÎ³Í`ÑgÉ»ù� Î ÑgÉ$ËgÉOØUÑ�Í`ÎzÓ)×¨Û)Ý.É$Ú)É$Î Ñ ï Õ)ðzÓ ï Ö¢ÉIÙ$Ê�Î·Ø ï Ê}ÑbÑ�É�Ë�Ê)Î°Ê)ËgózÍ Ñ�Ë�Ê)ËgÍ¨×`Û�×CÊ�Ë�Ó)É®Îºð³þ	ó¤É$Ë!Õ�ñuÈ¤Õ»Í`Î Ñ�Ø$Ý�Ö¢É?Ù�Ê)Î
Ê�×CØgÕwzÎzÌ � ðzØbÑuñûÕ)ð³ËuÈnÕ)Í¨Î»Ñ3Ø¢Ñ ï Ê�Ñ1Ù$Ê�Î³ÎzÕ�Ñuó¤É!Ø ï Ê}ÑgÑgÉ�Ë�É$Ì<ù îuï É�ÛIØgÍ`þ®È³×¨Û ï ÊMÚ»É�ÑgÕ5ónÉ-É5� ðzÊ�×¨×`ÛIØgÈzÊ»ÙÉ$Ì<Ý
Ê�Î¤ÌµÊ)Ø�ØbÍ¨Ó)ÎzÉ$ÌG×¨Ê)ó¤É$×¨Ø-Ê)Ø�Ø ï Õ}Ö1ÎGÍ¨Ît��Í¨Ó)ð³Ë�É5Ü³ù îuï Í¨Ø-Ù�Ê)Î�ó¤É5ØbÉ$É�Î÷Ê»Ø1ñûÕ»×`×¨Õ}Ö�Ø�Ï~ �ËgÍ`ÑgÉ�Ñ ï É	È ï Ê)ØgÉ�Ê�Ñè � Ê)Ø#ð � c ÜDiÍïK�gñºù îuï É�ÎµÑ ï É�Ù ï Õ)ÍCÙÉ!Õ�ñ4×CÊ�ónÉ�×Bh � c�Þ�ËgÉ5�»ðzÍ`Ë�É$Ø\kKòqñ2òXï4ù îuï É�È ï Ê)ØgÉ�Ê}Ñ#è ; Ýþ®Õ�Ì÷ÜDï4Ý²ÍCØ-Ü,ñºý¤Ñ ï É�Îth ; c Þôó kNò�ñ�ò�ï+��Ü³ù-ôºÍ¨þ®Í`×CÊ�Ë�×`Û»Ý¤ÈnÕ)Í¨Î Ñ:è U ñûÕ»Ë�Ù�É$Ø#ñKé�ï+�.¢³ù îuï É�Î÷Ê�Ñè � Ý`ï+�D¢Aò�ñNòVï+��Ü®Í¨þ®È³×`Í¨É$Ø�Ñ ï Ê}Ñ y öoè � _/|/ø#cm�!Þ)Ý²ÙÕ)Î Ñ�Ë�Ê)ËgÛ�ÑgÕDÑ ï É®Ê)Ø�ØbÍ¨Ó)ÎzÉ$Ì%×CÊ�ónÉ�×Qù îuï ÉOØbÉ�ñûÕ)ð³Ë
ÈnÕ)Í¨Î»Ñ3ØJÊ�Ë�É�Ñ ï É?Ê�ÎzÊ)×`Õ»Ó)Û)Ý¤ñûÕ)Ë-Ñ ï É?ØbÉ�Ñ-Õ)ñ#ñûð³ÎzÙÑgÍ¨Õ)ÎzØJÍ¨Î����nùDöo ºøSÝ<Õ)ñ�Ñ ï É?ØgÉÑJÕ�ñ¢Ñ ï Ë�É�É5È¤Õ»Í`Î Ñ3Ø�×¨ÛºÍ`ÎzÓ
Ê�×¨Õ)ÎzÓ%Ê%×¨Í¨Î³É)Ý.ñûÕ)Ë�Õ»ËgÍ¨É�Î ÑgÉOÌ ï ÛºÈnÉ�Ë�È³×¨Ê)Î³É$ØJÍ¨Î 8 ^ ùA"�É�Í`Ñ ï É�Ë�ØgÉÑ�Ù$Ê�Î°ó¤ÉIØ ï Ê�ÑbÑgÉ$ËgÉOÌ�ó Û÷Ñ ï ÉIÙ ï Õ»ØgÉ�Î
ñiÊ�þ®Í¨×`Û�Õ�ñ�ñûð³ÎzÙSÑ�Í`Õ»ÎzØ$ù
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h / l = VC Dimension / Sample SizeÞnd[�SyOfio��eà ����ZU\S�O´}�ORb�OZbR#Y[T<X1\S�M\3_]\S�MY[Z4Y[�����Í¨Ó)ð³Ë�É#¢�Ø ï Õ}Ö�Ø ï Õ}Ö�Ñ ï É�ØgÉ$Ù�Õ)ÎzÌ5Ñ�É�Ë�þ Õ)Î®Ñ ï É�Ë�Í`Ó ï Ñ ï Ê�ÎzÌDØbÍCÌ�É�Õ)ñ����nù�ö�¢»ø�ÚMÊ)ËgÍ¨É$Ø#Ö1Í Ñ ï � Ý»Ó»Í`Ú»É�ÎÊIÙ ï Õ»Í¨Ù�É�Õ�ñ#â ü���ÙÕ»Î)¤Ì�É$ÎzÙÉ�×¨É�Ú»É�×�öo�8c k�d k»ü)øuÊ)ÎzÌµÊ»ØgØgð³þ®Í`ÎzÓDÊ®ÑgË3Ê�Í¨Î³Í¨Î³ÓDØ�Ê�þ®È³×¨É�Õ�ñ#ØgÍ���ÉIÞ5k³Ý k,k,kzù
îuï É!õ:�±ÙÕ)Î�¤Ì�É�Î¤ÙÉ!ÍCØ1Ê	þ®Õ»Î³Õ�Ñ�Õ)Î³ÍCÙ-Í`ÎzÙ�ËgÉOÊ)ØgÍ`ÎzÓ�ñûð³Î¤ÙSÑgÍ¨Õ)Î�Õ)ñ � ù îuï ÍCØ1Ö1Í`×¨×<ónÉJÑgË�ð³É-ñûÕ)Ë�Ê)Î ÛDÚMÊ)×`ðzÉÕ�ñ{WUù
îuï ðzØ$Ý»Ó»Í`Ú»É�ÎIØgÕ)þ®É�ØgÉ�×¨É$ÙÑgÍ¨Õ)Î?Õ�ñ<×¨É$Ê)ËgÎzÍ`Î³Ó!þ?Ê»Ù ï Í`ÎzÉ$Ø�Ö ï Õ»ØgÉ�É�þ®È³Í¨ËgÍCÙ�Ê)×zË�Í¨Øgú5Í¨Ø���É�Ë�ÕzÝ»Õ)Î³É�Ö�Ê)Î Ñ�Ø/Ñ�Õ
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