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1392 ö�µÆ��� ø ¤�ú� ,ý¤�õ� ��Üä �Ü¹õ143-125 « ,1 ù¤�Þª ,7 ÀÜ�
ý�ûñÀõ ¤¢ üÎ¡Â�è ��Â�� ö���ä �� §�Øãõ üã�¤À�� â����üØ�µ¨��ó ö��¨Âð¤2ù¢�¥ÀÞ�� �®¤ÀÞ½õ ,1ý¢�ÂÞ�Üä ©øÂ¨ ,1ýÂ�¹õ ø¥¤�ö�úÔ¬� üµã�¬ ù�ÚÈ÷�¢ ,ü®�þ¤ ��Üä ùÀØÈ÷�¢1ö�úÔ¬� üµã�¬ ù�ÚÈ÷�¢ ,Â���³õ�î ��Üä ø ëÂ� ùÀØÈ÷�¢ 21392*6*13 :ýÂÚ÷¥�� ßþÂ¡� ¾þ¤�� 1392*3*7 :´ê�þ¤¢ ¾þ¤��ö��¨Âð¤ ý�ûñÀõ ¥� ù¢�Ô µ¨� ,ýÀ� �� µ¨¢ ý�Â � ¸þ�¤ ý¤�õ� ©ø¤ ×þ : ùÀ�Ø��� ��ª� �þ ¢�Âê� ý�ûüðÄþø ¥� üÎ¡ ��Â�� ßµêÂðÂÑ÷¤¢ �� ©ø¤ ßþ� .´¨� ×�µ¨��óö�Þð ßþ� ÛÞä ¤¢ .¢¥�¢Â�üõ �µ¨¢ Âû ¤¢ ´þ�Ìä ß�Æ� ���Þµ�� ý¥�¨ñÀõ¼�½¬ ýÀ���µ¨¢ ¤¢ ýÂ��b õ ÇÖ÷ À�÷���üõ �ûüðÄþø üÎ¡Â�è ��Â�� �î ¢¤�¢ ¢��øñÀõ � � üÎ¡Â � è ��Â �� ¢ø¤ø ü � ¤¢ � î ý�� Ü ÿÆ õ � õ� .À �ª� � � µª�¢ ��Àû�È õ�� Â�¡� ý�ûñ�¨ ¤¢ ��Ö�Ö½� .´¨� �ûÂµõ�¤�� ü��þ¢¤ø�Â� ,¢�ªüõ �ÂÎõ ×�µ¨��óý�Â� ,ñÀõ ¤¢ ü¨ø�ð üä�ãª �þ�� â���� ø Û��Öµõ ��Â�� À�÷�õ üÎ¡Â�è ��Â�� ­Âêü±Êä ý�û�Ø±ª À�÷�õ üþ�û¤���� ¥� ü±�îÂ� ùb¢�Ôµ¨� ,ü��þ¢¤ø�Â� �b ÜÿÆõ �� ¾¨��ßþ� ¤¢ .À÷�ù¢Âî ¢�ú�È�� �¤ üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ü��þ¢¤ø�Â� ý�û©ø¤ ø üÜõ�Ø���Â�� ö���ä �� §�Øãõ üã�¤À�� â���� �� ÷ � � üä�ãª �þ� � â���� ¥� üä�÷ �ó�Öõý�ûÂµõ�¤�� ,ü±�îÂ� ©ø¤ �� ø ¢�ªüõ �µêÂð ÂÑ÷ ¤¢ ×�µ¨��ó ñÀõ ¤¢ üÎ¡Â�èßþ� ¤¢ ý¢�ú�È�� ý�ûñÀõ �bÆþ�Öõ ý�Â� ü�Â¹� ��Èþ�õ¥� .À÷�ªüõ ¢¤ø�Â� ñÀõÀ�ó�� �÷�¡¤�î ×þ �� ¯��Âõ üãì�ø ý�ûù¢�¢ ø üØª�� ý�ûù¢�¢ ¥� ù¢�Ôµ¨� �� ,�ó�Öõ0 . arezu.mojiri�math.iut.a
.ir ,ýÂ�¹õ ø¥¤� :�ó�Öõ ñ�ÿÆõ ×�÷øÂµØó� §¤¢�0 . 62J12 :(2010) ü®�þ¤ ýÀ��á�®�õ Àî
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üÎ¡Â�è ��Â�� ö���ä �� §�Øãõ üã�¤À�� â���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 126§�Øãõ üã�¤À�� â���� ¤�Ì� �î Àû¢üõ ö�È÷ ¸þ�µ÷ .´¨� �µêÂð ��¹÷� ¢��ê.¢�ª ýÀ���µ¨¢ ´ì¢ Çþ��ê� ¶ä�� À÷���üõ ,ñÀõ ¤¢ ü¨ø�ð â���� �� ´±Æ÷ý�û�Ø±ª ,§�Øãõ üã�¤À�� â���� ,×�µ¨��ó ö��¨Âð¤ ,ýÀ���µ¨ ¢ : ýÀ�Üî ý�ûù��ø.üÜõ�Ø� ü±Êä�õÀÖõ 1Â�çµõ ×þ �� ü½�®�� Â�çµõ À�� �þ ×þ ß�� �bÎ��¤ ý¥�¨ñÀõ ý�Â� ý¤�õ� ¸þ�¤ ©ø¤�ûñÀõ ßþ� .´¨� ×�µ¨��ó ö��¨Âð¤ ñÀõ ¥� ù¢�Ôµ¨� ,üµó��À�� �þ üµó��ø¢ ¾¨���� ��ª� �þ ¢�Âê� ýÀ��Ý�ÆÖ� �û���õ¥ ßþ� ¥� üØþ .À÷¤�¢ ¢Â�¤�î ý¤��Æ� ý�û���õ¥ ¤¢¥� �î ´¨� �ûö� ¤¢ ùÀª ùÀû�Èõ ý�ûüðÄþø §�¨� Â� ùÀª ß��ã� Ç�� ¥� ý�û�µ¨¢Âû �� ¯��Âõ �b µ¨¢ ×�µ¨��ó ñÀõ ×þ ¤¢ .¢�ªüõ ¢�þ 1ýÀ���µ¨¢ ö���ä ´½� ö�ü½�®�� ý�ûÂ�çµõ °ó�ì ¤¢ ��÷ ùÀª ùÀû�Èõ ý�ûüðÄþø ø ¾¨�� Â�çµõ Í¨�� üb ª�� �µ¨¢ Âû ¤¢ üb ª ×þ ´þ�Ìä ß�Æ� ñ�Þµ�� �î ý¤�Ï �� ,À÷�ªüõ ö��� �ó�bÆõ ¤¢.¢�ªüõ �±¨�½õ ø ý¥�¨ñÀõ �ûüðÄþø ¥� üÎ¡ °�îÂ� ×þ �bÜ�¨øüã¨ ¢�Â ê� ý�ûüðÄþø üÎ¡ ��Â �� ßµ êÂð ÂÑ ÷¤¢ � � ×� µ¨�� ó ý�ûñÀõ ¤¢ßØÞõ ÛÞä ¤¢ üû�ð �õ� .¢�ª ß��ã� �µ¨¢ Âû ¤¢ ¢�Âê� ´þ�Ìä ñ�Þµ�� ¢�ªüõ.À�ª�� Â��b õ ýÀ���µ¨¢ ¤¢ ��÷ (ü½�®�� ý�ûÂ�çµõ) �ûüðÄþø üÎ¡Â�è ��Â�� ´¨�ö���ä �� .´¨� �µêÂð �¤�¬ ¥øÂõ� �� �� ý¤��Æ� ý�û©�� �ÜÿÆõ ßþ� Û� ý�Â�ý�ûÂ�çµõ ¥� üÎ¡Â�è ý�ûÛþÀ±� ßµêÂð ÂÑ÷ ¤¢ �� (1990) ü÷�Â�È±�� ø üµÆû ,ñ�·õüêÂãõ �¤ 2üãÞ� ×�µ¨��ó ö��¨Âð¤ ý�ûñÀõ ,×�µ¨��ó ý�ûñÀõ ¤¢ ü½�®���� �î ´¨� ßþ� �µêÂð ¤�Âì ���� ¢¤�õ �û©�� ßþ� ü� ¤¢ �î ýÂÚþ¢ �b ÜÿÆõ .À÷¢Âîü�� þ¢¤ø�Â � ý�û©ø¤ ,×�µ¨�� ó ý�ûñÀõ � � üÎ¡Â�è ý�ûÛþÀ± � ö¢�Þ ÷ ¢¤�øüþ�Þ�µ¨¤¢ â��� ¤¢ �¤ ýÂ¨�Â¨ ÝÞ�Æî�õ �õø�ó �ûñÀõ ßþ� ¤¢ üþ�Þ�µ¨¤¢ ÝÞ�Æî�õý�ûÝõÂµÆî� ¢�Àã� Çþ��ê� ¶ä�� üÎ¡Â�è ý�ûÛþÀ±� �î �¹÷� ¥� .¢�¢ Àû��¿÷ �¹�µ÷1 Classi�
ation2 Additive logisti
 regression models
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127 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ýÂ�¹õ ø¥¤��Àµ�� ¤¢ �ûÛþÀ±� ßþ� ¢�Àã� ÂÚþ¢ éÂÏ ¥� ø À÷�ªüõ üþ�Þ�µ¨¤¢ â��� ¤¢ üã®�õý��ÜÿÆõ ,üÎ¡Â�è ý�ûÛþÀ±� �b ��ú� ¤�µ¡�¨ ø ¢�Àã� ß��ã� ùb�½÷ �Áó ,´¨� ��Üãõ�÷�Üþ¢�µ¨�-����¤�õ ø ����¤�õ -§�øÂû .´¨� �µêÂð ¤�Âì ß�ÖÖ½õ ���� ¢¤�õ �î ´¨�ý�ûÂ�çµõ ß�� Û��Öµõ ��Â�� �¤�¬ �� üÎ¡Â�è ý�ûÛþÀ±� ßµêÂð ÂÑ÷ ¤¢ �� (2007)©�� ü� ¤¢ .À÷¢Âî ¢�ú�È�� ,üµó��ø¢ ý�û¾¨�� �� ×�µ¨��ó ý�ûñÀõ ¤¢ ü½�®��ý�ûñÀõ ý�Â � �¤ ü ± � îÂ � ©ø¤ ßþ� (2008) ö�¤�ØÞû ø � � � �¤� õ -§�øÂû � ûö�ö�¤�ØÞû ø ¥Â� � ��ð ö� ¥� Å� .À÷¢�¢ Ý�Þã� üµ ó��À�� ý�û¾¨�� � � ×�µ¨��ó� þ� � â ��� � �¤�¬ �� ýÂÚþ¢ üÎ¡Â�è ý�ûÛþÀ± � ßµêÂð ÂÑ÷ ¤¢ � � � � ÷ (2011)ýÂÚ þ¢ � ��È õ ü ± � îÂ � ü �� þ¢¤ø�Â � ©ø¤ ,×� µ¨�� ó ñÀ õ ¤¢ 3ü¨ø� ð üä� ãªÍ¨�� ùÀª ¢�ú �È � � ü ± � îÂ � ü �� þ¢¤ø�Â � ý�û©ø¤ .À ÷¢�¢ ¤�Â ì ü¨¤Â � ¢¤�õ �¤(2008) ö�¤�ØÞû ø ����¤�õ-§�øÂû ,(2007) �Üþ¢�µ¨�-����¤�õ ø ����¤�õ-§�øÂûü�� ±¨�½õ ¤�� �� á� ÷ �¨ °�îÂ � ¥� üÜî ¤�Ï � � (2011) ö�¤�ØÞû ø ¥Â � � ��ð øÝÞ �Æ î� õ ý� û©ø¤ ø 5üÜ õ�Ø � ý� ûÝ µ þ¤�Ú ó� ,4üä� �Êõ ü ±Êä ý� û�Ø ±ª.À�îüõ ù¢�Ôµ¨� üþ�Þ�µ¨¤¢�� ü��±¨�½õ À�Þ�¤Àì ø ßþ�÷ ý�û©ø¤ �ÜÞ� ¥� üä��Êõ ü±Êä ý�û�Ø±ªöÀ� ��Êä� ÝµÆ�¨ ¤¢ ¢���õ ý�ûöøÂ÷ ¢ÂØÜÞä ¥� ý¤�¢Â�ùÀþ� �� �î À÷ø¤üõ ¤�Þª¥� üþ�û�þ� üä��Êõ ü±Êä ý�û�Ø±ª .(1999 ,ß�Ø�û) À÷�ùÀõ� ¢��ø�� ö�Æ÷�ö�ú�� ,ý¢ø¤ø ý�þ� á�÷ �¨ ý�¤�¢ �±ó�è �î À�û¢üõ Û�ØÈ� �¤ üä��Êõ ý�ûöøÂ÷â���� ��÷ �� üã���� ×Þî �� �ûù¢�¢ ýø¤ Â� ©¥�¢Â� ,�þ� Âû ¤¢ .À�µÆû ü�øÂ¡ øø ù¢�Ôµ¨� ¢¤�õ 6×þÂ½� â��� á�÷ §�¨� Â� �û�Ø±ª ßþ� .¢�ªüõ ��¹÷� ×þÂ½�.(1999 ,ß�Ø�û) .À÷�ª ý¤�Áð��÷ À�÷���üõ ,ö�ú�� ý�û�þ� ¢�Àã� §�¨� Â� ß��»Þû�Üþ¢�µ¨�-����¤�õ ø ����¤�õ -§�øÂûü±�îÂ� ©ø¤ ¤¢ ù¢�Ôµ¨� ¢¤�õ ü±Êä ý�û�Ø±ªÀ��ø ü±Êä ý�û�Ø±ª á� ÷ ¥� (2008) ö�¤�ØÞû ø �� � �¤� õ -§�øÂû ø (2007)3 Gaussian radial basis fun
tions4 Arti�
ial neural networks5 Evolutionary algorithms6 A
tivation fun
tion
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üÎ¡Â�è ��Â�� ö���ä �� §�Øãõ üã�¤À�� â���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 128ö�¤�ØÞû ø ¥Â�� ��ð ü±�îÂ� ©ø¤ ¤¢ ù¢�Ôµ¨� ¢¤�õ ü±Êä ý�û�Ø±ª ø 7ü�Â®.(2007 ,´»þÂ±ÜÚ÷�) À�µÆû 8üä�ãª �þ�� â��� ü±Êä ý�û�Ø±ª á�÷ ¥� (2011)Û��Æõ �b ��õ¥ ¤¢ ü��±¨�½õ ßþ�÷ ý�û©ø¤ �ÜÞ� ¥� ��÷ üÜõ�Ø� ý�ûÝµþ¤�Úó�¢��ø �� ´ã�±Ï ¤¢ Ûõ�Ø� À�þ�Âê ¥� ý¤�¢Â�ùÀþ� �� �î À÷ø¤ üõ ¤�Þª �� ý¥�¨���ú�,×�¨�î ¥�¨���ú� ý�û©ø¤ �� ´±Æ÷ �ûÝµþ¤�Úó� ßþ� ¥¤�� üðÄþø ×þ .À÷�ùÀõ�ö�õ�Þû ¤�Ï �� ¢¥�¨üõ ¤¢�ì �¤ �ûÝµþ¤�Úó� ßþ� �î ,´¨� �ûö� ö¢�� ¤�½õ ´�ãÞ�ö¢Â� ��� ¶ä�� ø À�û¢ ¤�Âì ü¨¤Â� ¢¤�õ �ÜÿÆõ ¤¢ �¤ ßØÞõ ý�û���� ¥� üµ�ãÞ�ý�ùÀ�»�� ø ù¢ÂµÆð ���� ý�Ìê ý�¤�¢ �î ¢�ªüõ üÜ��Æõ Û� ¤¢ �ûö� üþ�÷���.(2007 ,´»þÂ± ÜÚ ÷�) À � µÆû ü�ø�Ô µ õ á�� ÷� ý�¤�¢ � � ÷ �ûÝµ þ¤�Ú ó� ßþ� .À � µÆû´½� (2011) ö�¤�ØÞû ø ¥Â����ð ü±�îÂ� ©ø¤ ¤¢ ù¢�Ôµ¨� ¢¤�õ üÜõ�Ø� Ýµþ¤�Úó��b ��õ¥ ¤¢ (1962) Ûð�ê ��Ö�Ö½� ¥� �î ´¨� 9üÜõ�Ø� üÆþ�÷�õ�÷Â� Ýµþ¤�Úó� ö���ä.¢Â�ðüõ �ÞÈ�Â¨ Ûõ�Ø� ý¥�¨��±ªâ���� �� ÷ � � üä�ãª �þ� � â ��� � ¥� ýÂÚþ¢ á�÷ ßµêÂð ÂÑ÷ ¤¢ � � � ó�Öõ ßþ� ¤¢á�÷ ,ü½�®�� ý�ûÂ�çµõ ¥� üÎ¡Â�è ý�ûÛþÀ±� ö���ä �� 10§�Øãõ üã�¤À���� ü±�îÂ� ©ø¤ ×þ ö¢Â� ¤�î �� � � ø ùÀª üêÂãõ ×�µ¨��ó ý�ûñÀõ ¥� ýÂÚþ¢©ø¤ ¥� ñø� �b Ü�Âõ ¤¢ .¢�ªüõ �µ¡�¢Â� ý¢�ú�È�� ñÀõ ¤¢ �ûÂµõ�¤�� ü��þ¢¤ø�Â�×Þî �� ×�µ¨��ó ñÀõ ¤¢ §�Øãõ üã�¤À�� â���� �b ��ú� ¢�Àã� ø ¤�µ¡�¨ ,ü±�îÂ�â���� ,�ø¢ �b Ü�Âõ ¤¢ .Àþ�üõ ´¨¢�� üä�ãª �þ�� â��� ü±Êä �b Ø±ª ×þ Ûõ�Ø�¤¢ .¢�ªüõ ù¢ø�ê� ��óø� ü½�®�� ý�ûÂ�çµõ �bä�Þ¹õ �� ,Û¬�� §�Øãõ üã�¤À��üõ ¢¤ø�Â� ñÀõ ¤¢ ùÀ÷�õüì�� °þ�Â® ��¹õ Ýµþ¤�Úó� ø¢ ¥� ù¢�Ôµ¨� �� ��¨ �b Ü�ÂõÝµþ¤�Úó� .À÷�ªüõ ü�ø�Ôµõ ý�ûñÀõ �� Â¹�õ Ýµþ¤�Úó� ø¢ ßþ� ¥� ×þÂû �î ,À÷�ªý�ûÂ�çµõ ö��õ üÚµÆ��ø ¢��ø Û�ó¢ �� 11MLogisti
 Ýµþ¤�Úó� ö���ä ´½� ñø�� � ,§�Øã õ üã �¤À �� â ��� � ü � ã þ � ûö� ¥� üÎ¡Â � è ý� ûÛ þÀ ± � ø ü½ �®� �7 Produ
t unit neural networks8 Radial basis fun
tions neural networks9 Evolutionary programming algorithm10 Inverse multiquadrati
 fun
tions11 MultiLogisti
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129 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ýÂ�¹õ ø¥¤�ø üÆ�î) üç�µ¨ ý�û¢¤ø�Â� ,ñÀõ ¤¢ ©¥�Â�Ç�� �b ÜÿÆõ ¥øÂ� ¥� ýÂ�ðÇ�� ¤�Ñ�õö���ä ´½� �� ÷ �ø¢ Ýµþ¤�Úó� .Àû¢üõ ¤�Âì �±¨�½õ ¢¤�õ �¤ (1992 ,ßÚ��Ü þ�û,ö�¤�ØÞû ø ßõÀþÂê) LogitBoost Ýµþ¤�Úó� ¥� ù¢�Ô µ¨� � � 12SLogisti
 Ýµþ¤�Úó�ñÂµ�î �� Ý�Ñ�� Âµõ�¤�� ×þ ßµêÂð ÂÑ÷ ¤¢ �� ��÷ Ýµþ¤�Úó� ßþ� .À�îüõ ÛÞä (2000.À�îüõ ýÂ�ð�Ü� ñÀõ ¤¢ ©¥�Â�Ç�� �bÜÿÆõ ¥øÂ� ¥� ø �µ¡�¢Â� ñÀõ üðÀ�»���Àµ�� §�Øãõ üã�¤À�� üä�ãª �þ�� â���� Â�°¨��õ ¢ÂØÜÞä ö¢�¢ ö�È÷ ¤�Ñ�õ ��üã�¤À�� â���� Ûõ�ª ×�µ¨��ó ý�ûñÀõ �b Æþ�Öõ �� ù¢�¢ �ä�Þ¹õ �¨ §�¨�Â��� ,¢�ªüõ �µ¡�¢Â� ü¨ø�ð üä�ãª �þ�� â���� Ûõ�ª ×�µ¨��ó ý�ûñÀõ �� §�Øãõ�î ¢�ªüõ ��¿µ÷� ý��÷�ð �� ñÀõ ßþÂµú� ,ù¢�¢ �ä�Þ¹õ Âû ý�¥� �� �î ý¤�Ïý�ûñÀõ ß��ã� ¥� Å� ´þ�ú÷ ¤¢ .Àª�� ýÀ���µ¨¢ Âõ� ¤¢ ´ì¢ ßþÂ�Ç�� ý�¤�¢À� ó� � À � þ�Â ê � � ¯� �Âõ üãì�ø ý�ûù¢�¢ �ä�Þ¹õ ¤¢ ´ì¢ ßþÂ ��� � � � ×� µ¨�� ó.¢�ªüõ �µ¡�¢Â� �ûñÀõ ö� ¤�µ¡�¨ ü¨¤Â� �� ,¢��ê ý�û�ì¤ø§�Øãõ üã�¤À�� üä�ãª �þ� � â ��� � Ûõ�ª ×�µ¨��ó ý�ûñÀõ 2 Ç¿� ¤¢ø ¥Â����ð Í¨�� ùÀª ¢�ú�È�� ü±�îÂ� ©ø¤ üêÂãõ �� 3 Ç¿� ¤¢ .¢�ªüõ üêÂãõÇ¿� ¤¢ .¢�ªüõ �µ¡�¢Â� �ûñÀõ ßþ� ý�ûÂµõ�¤�� ü��þ¢¤ø�Â� �� ,(2011) ö�¤�ØÞû´ì¢ � � ý¢�ú �È � � ý�ûñÀõ ýÀ� �� µ¨¢ ´ì¢ ,ù¢�¢ �ä�Þ¹õ �¨ ¥� ù¢� Ô µ¨� � � 4¤¢ .¢Â�ðüõ ¤�Âì �Æþ�Öõ ¢¤�õ ü¨ø�ð â���� Ûõ�ª ×�µ¨��ó ý�ûñÀõ ýÀ���µ¨¢¼þÂÈ� üãì�ø ý�ûù¢�¢ �ä�Þ¹õ ¤¢ ×�µ¨��ó ý�ûñÀõ ßþÂµú� ¤�µ¡�¨ ��÷ 5 Ç¿�ø ¢�ªüõ ö��� ü±�îÂ� ©ø¤ ý�Â�� ý�Â� ¥��÷ ¢¤�õ ö�õ¥ �Àõ 6 Ç¿� ¤¢ .¢�ªüõ.¢�ªüõ ���¤� ýÂ�ð�¹�µ÷ ø ¶½� ,ü÷�þ�� Ç¿� ¤¢LIIM ñÀõ üêÂãõ 2¤�¢Â � ,D = f(xn; yn); n = 1; : : : ; Ng ��Àû�Èõ �b ä�Þ¹õ ýÀ� �� µ¨¢ �b Ü ÿÆõ ¤¢¢Âê � � ¯��Âõ ùÀª ùÀû�Èõ üðÄþø k Âþ¢�Ö õ ùbÀ �û¢ ö�È÷ xn = (xn1; : : : ; xnk)� þ ¢Â ê � î ´¨� ý�� µ ¨¢ ùbÀ � û¢ ö�È ÷ yn = (y(1)n ; : : : ; y(J)n ) ¤�¢Â � ø �� n üb ª � þ12 SimpleLogisti
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üÎ¡Â�è ��Â�� ö���ä �� §�Øãõ üã�¤À�� â���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 130�� �� n ¢Âê Âð� y(`)n = 1 �î ý¤�Ï �� ,¢¤�¢ ÕÜã� ö� �� ,�µ¨¢ J ß�� ¤¢ �� n üb ª¤¢ ×�µ¨��ó ý�ûñÀõ .y(`)n = 0 �¤�¬ ßþ� Â�è ¤¢ ø Àª�� �µª�¢ ÕÜã� ` ý�µ¨¢¥� üÎ¡ °�îÂ� ×þ ßµêÂð ÂÑ÷ ¤¢ �� ø �µ¨¢ J ¢��ø ­Âê �� ,ýÀ���µ¨¢ Û��Æõ¤�¢Â � � � ¢Â ê ´þ�Ìä ñ�Þµ�� ø �ûüðÄþø ß� � �b Î ��¤ ,ùÀª ùÀû�Èõ ý�ûüðÄþø�¤�¬�� �¤ �� ` ý�µ¨¢ �� x üðÄþøln P (y(`) = 1jx)P (y(J) = 1jx) = �0̀ + �1̀x1 + : : :+ �k̀xk ; ` = 1; : : : ; J : (1)«�Êµ¡� j �b µ¨¢ � � x üðÄþø ¤�¢Â � � � ¢Âê ©ø¤ ßþ� ¤¢ �î ,À� �îüõ ý¥�¨ñÀõ:(2002 ,�ø) Âð� À��þüõlnP (y(j) = 1jx) = max` P (y(`) = 1jx) ; ` = 1; : : : ; J :¤¢ ��÷ �ûüðÄþø üÎ¡Â�è ��Â�� ,üÎ¡ ��Â�� Â� ùø�ä ´¨� ßØÞõ ÛÞä ¤¢ üû�ð.À�ª�� �µª�¢ ýÂ��b õ ÇÖ÷ ×�µ¨��ó ö��¨Âð¤ ñÀõ ¤¢ �¹�µ÷ ¤¢ ø ýÀ���µ¨¢ �b ÜÿÆõ�¤�¬�� ×�µ¨��ó ý�ûñÀõ ¤¢ �¤ üÎ¡Â�è ��Â�� (2011) ö�¤�ØÞû ø ¥Â����ðö¤�Öµõ ýÂþ¢�Öõ ý�¤�¢ ,üä�ãª �þ�� â���� .À�µêÂð ÂÑ÷ ¤¢ ü¨ø�ð üä�ãª �þ�� â������ �ú�� �ÎÖ÷ Âû ¤¢ â���� ßþ� ¤�ÀÖõ .À�µÆûÉ¿Èõ á�ãª ×þ �� ,�îÂõ ×þ ñ��üä�ãª �þ�� â���� ö���ä �� ,â���� ßþ� ¥� á�÷ ×þ .¢¤�¢ üÚµÆ� �îÂõ �� ö� �b Ü¬�ê�¤�¬�� ü¨ø�ðf(kx� 
k) = exp(�kx� 
k2r2 )�¤�¬�� §�Øãõ üã�¤À�� â��� �ûö� ÂÚþ¢ á�÷ ø ¢�ªüõ ÓþÂã�f(kx� 
k) = 1pr2 + kx� 
k2¥� x �bÜ¬�ê Çþ��ê� �� â��� ø¢ Âû ¤¢ ø ´¨� â��� á�ãª r ø �îÂõ 
 �ûö� ¤¢ �î ,´¨�üã�¤À�� â���� �¤�¬�� üÎ¡Â�è ÛþÀ±� m ö¢�Þ÷ ¢¤�ø �� .À���þüõ Çû�î ,
 �îÂõ�¤�¬�� ý¢�ú�È�� ×�µ¨��ó ñÀõ (1) �bÎ��¤ �� §�Øãõln P (y(`) = 1jx)P (y(J) = 1jx) = �0̀ + kXi=1 �ìxi + mXj=1 �j̀qr2j + kx� 
jk2 ; ` = 1; : : : ; J (2)
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131 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ýÂ�¹õ ø¥¤�.¢�ªüõ ý¤�Áð ��÷ 13LIIM ñÀõ ö���ä ´½� �î ¢�ªüõ Û¬���� ×�µ¨��ó ý�ûñÀõ ¤¢ §�Øãõ üã�¤À�� ø ü¨ø�ð â���� ¥� ù¢�Ôµ¨� Û�ó¢×þ ý�¥� �� â���� ßþ� ¤�ÀÖõ .¢�ªüõ ¯��Âõ ýÀ���µ¨¢ Û��Æõ ¤¢ â���� ßþ� ¢ÂØÜÞäÇû�î ,
 ´��� �îÂõ ¥� x �b Ü¬�ê Çþ��ê� �� ,r É¿Èõ á�ãª ×þ ø x üðÄþø ¤�¢Â��î ¢�ª ù¢�Ôµ¨� ý��÷�ð �� ýÀ���µ¨¢ ý�û©ø¤ ¤¢ À÷���üõ Çû�î ßþ� .À��þüõßþ� �î ¢¤�À÷ ÕÜã� ö� �� �î ¢�ª ý��µ¨¢ ¤¢ ¢Âê ´þ�Ìä ñ�Þµ�� Çû�î �� Â¹�õ�þ�� â���� ßþ�Â���� .´¨� â��� ¤¢ á�ãª ø �îÂõ °¨��õ ��¿µ÷� Â� ¯øÂÈõ ¢�¡ ,Âõ�¤¢ ø ¢�Âê� ¼�½¬ ýÀ���µ¨¢ ¤¢ À�÷��� üõ §�Øãõ üã�¤À�� ø ü¨ø�ð üä�ãª.À�ª�� �µª�¢ ýÂ��b õ ÇÖ÷ ×�µ¨��ó ý�ûñÀõ ¤¢ �¹�µ÷LIIM ñÀõ ¤¢ ü±�îÂ� ü��þ¢¤ø�Â� ©ø¤ 3À � ÷� õ 14ý�ùÀ ÷� ª ¤�Â Ø � ý� û©ø¤ � � �f � Þ ã õ × � µ ¨�� ó ý� ûñÀ õ ¤¢�µ¡�¢Â� �ûÂµõ�¤�� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ý�û¢¤ø�Â� �b ±¨�½õ �� ,15ö�Æê�¤-ö����÷�¤�¬�� üþ�Þ�µ¨¤¢ â��� Ýµþ¤�Úó üÔ�õ ,(2) ñÀõ ¤¢ .(2002 ,üµ¨Âð�) ¢�ªüõL(�) = � NXn=1 lnP (yn = 1jxn)= � NXn=1[J�1X̀=1 y(`)n f`(xn; �`)� ln J�1X̀=1 exp ff`(xn; �`)g℄ (3)ö� ¤¢ �î ,´¨�f`(xn; �`) = �0̀ + kXi=1 �ìxin + mXj=1 �j̀qr2j + kxn � 
jk2 ; ` = 1; : : : ; J �1 (4)ø �` = (�0̀; : : : ; �k̀) .´ ¨� f` â �� � ý� ûÂ µ õ�¤� � Å þÂ �� õ �` = (�`; �`;W ) øý�û�þ�¤¢ �� üÆþÂ��õW = (w1; : : : ; wm) ø ñÀõ ¤¢ °þ�Â® �` = (�0̀; : : : ; �m̀)ß�õ� j ¤¢ á�ãª rj ø �îÂõ 
j = (
j1; : : : ; 
jk) �î ý¤�Ï� � ´¨� wj = (
0j ; rj)13 Logisti
 Initial Inverse Multiquadrati
14 Iterative methods15 Newton-Raphson
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üÎ¡Â�è ��Â�� ö���ä �� §�Øãõ üã�¤À�� â���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 132´ÞÆì ¢��ø .rj 2 R+ ø 
ij 2 R ,j ø i Âû ý�Â� ø À�µÆû §�Øãõ üã�¤À�� â���¢�Àã� Çþ��ê� ¶ä�� éÂÏ ×þ ¥� (4) â��� ¤¢Pmj=1 �j̀ 1pr2j+kxn�
jk2 üÎ¡Â�è¢�Àã� ö¢�� ��Üãõ�÷ ÂÚþ¢ éÂÏ ¥� ø ùÀª üþ�Þ�µ¨¤¢ â��� ¤¢ üã®�õ ý�ûÝõÂµÆî�ÝÞ�Æî�õ ü��þ¢¤ø�Â� ñ�Þãõ ý�û©ø¤ ü÷����÷ ¶ä�� §�Øãõ üã�¤À�� â���� �b ��ú��� �¤ �ûÂµõ�¤�� ü��þ¢¤ø�Â� ø ùÀª (3) â��� ýÂ¨�Â¨ ÝÞ���õ �b ±¨�½õ ¤¢ üþ�Þ�µ¨¤¢×þ ¥� ù¢�Ôµ¨� ý�Â� ü±¨��õ ý�ûù��Ú÷� À�÷���üõ Ûþ�¢ ßþ� .¢¥�¨üõ ����õ ÛØÈõ.À÷ø¤ ¤�Þª �� üóÀõ ß��� ¤¢ �ûÂµõ�¤�� ü��þ¢¤ø�Â� ¤�Ñ�õ �� ü±�îÂ� ©ø¤ø ¢�Àã� ñø� �b Ü�Âõ ¤¢ ,LIIM ñÀõ ý�ûÂµõ�¤�� ü��þ¢¤ø�Â� ý�Â� ü±�îÂ� ©ø¤ ¤¢�þ�� â��� ü±Êä �bØ±ª ×þ Ûõ�Ø� ×Þî �� ,§�Øãõ üã�¤À�� â���� �b ��ú� ¤�µ¡�¨,(2) ý¢�ú�È�� ñÀõ üÎ¡Â�è ´ÞÆì ,�Àµ�� ¤�Ñ�õ ßþ� �� .À�þ�üõ ´¨¢�� üä�ãª¤¢ ö�ú�� �b þ� �� ý¢ø¤ø �b þ� ���Ê�� ¤¢ �ûö¥ø �û
j ø ö�ú�� �b þ� ý�ûöøÂ÷ ¢�Àã�üã�¤À�� ×þÂ½� â���� ×Þî �� ö�ú�� �b þ� ¤¢ �ûöøÂ÷ ß��»Þû .À÷�ªüõ �µêÂð ÂÑ÷�� �ûöøÂ÷ ��÷ ü�øÂ¡ �b þ� ¤¢ .À÷¤�¢ ùÀúä Â� �¤ �ûù¢�¢ ©¥�¢Â� �b Ô�Òø ,§�Øãõ�� ß��»Þû ø ¢�¡ ý�ûý¢ø¤ø ö���ä �� ,ö�ú�� �b þ� �� ¯��Âõ ý�ûü�øÂ¡ ´ê�þ¤¢�Ø±ª ý�ûü�øÂ¡ ö���ä � � �¤ �ûý¢ø¤ø ü÷¥ø âÞ�Û¬�� ,üþ�ûö¥ø ´ê�þ¤¢´ÞÆì Çþ�Þ÷ ¥� éÀû .Àû¢üõ Çþ�Þ÷ �¤ �Ø±ª ßþ� 1 ÛØª .À��îüõ �±¨�½õ

üä�ãª �þ�� â��� ü±Êä �bØ±ª :1 ÛØª
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133 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ýÂ�¹õ ø¥¤��� üÎ¡Â�è ý�ûÛþÀ±� �b ��ú� ¤�µ¡�¨ ø ¢�Àã� ß��ã� ,�Ø±ª Í¨�� (2) ñÀõ üÎ¡Â�è�b þ� ý�ûöøÂ÷ ¢�Àã� ß��»Þû ø �ûö¥ø ß��ã� ÂÚþ¢ ö��� �� .´¨� �Ø±ª Ûõ�Ø� ×ÞîÛõ�Ø� À�þ�Âê .¢ÂþÁ�üõ ��¹÷� �Ø±ª Ûõ�Ø� À�þ�Âê üÏ �Ø±ª ßþ� ¤¢ m ü�ãþ ö�ú��À�÷�õ Ýµþ¤�Úó� ßþ� .¢�ªüõ ��¹÷� üÜõ�Ø� üÆþ�÷�õ�÷Â� Ýµþ¤�Úó� ¥� ù¢�Ôµ¨� �� �Ø±ª¤¢ ¢�Âê� ö���ä �� �¤ �ó�bÆõ ×þ ¤¢ ßØÞõ ý�û���� ,üÜõ�Ø� ý�ûÝµþ¤�Úó� ÂÚþ¢�� �� ø ¢�Âê� ßþ� ¥� ��óø� ´�ãÞ� ×þ §�¨�Â� Å³¨ .¢Â�ðüõ ÂÑ÷ ¤¢ ´�ãÞ� ×þ¢���õ (ý�û����) ¢�Âê� ¢�±ú� ¶ä�� ,�Ü�Âõ Âû ¤¢ üÜõ�Ø� ý�ûÂÚÜÞä ö¢Â� ¤�îÀ�� �þ ×þ ý¤�ÂìÂ� �� üÜõ�Ø� ý�ûÝµþ¤�Úó� ¤¢ Û��Âõ ßþ� .¢�ªüõ ´�ãÞ� ßþ� ¤¢���� ö���ä �� üþ�ú÷ ´�ãÞ� ¤¢ ¢Âê ßþÂµú� ,ö�þ�� ¤¢ ø ùÀª ¤�ÂØ� �Þ��¡ ¯Âª.(2007 ,´»þÂ±ÜÚ÷�) ¢�ªüõ ��¿µ÷� �ÜÿÆõ ¤¢ ���ú�
ß��ã� éÀû �� ü±�îÂ� ©ø¤ ¤¢ ù¢�Ôµ¨� ¢¤�õ üÜõ�Ø� üÆþ�÷�õ�÷Â� Ýµþ¤�Úó�á�÷ ßþ� ¥� ��óø� üê¢�Ê� ´�ãÞ� ×þ ý��±õÂ� ,üä�ãª �þ�� â��� ü±Êä �bØ±ª ßþÂµú�¤��ãõ ö���ä �� üþ�Þ�µ¨¤¢ â��� Ýµþ¤�Úó üÔ�õ ßµêÂð ÂÑ÷ ¤¢ �� ø À�îüõ ÛÞä �û�Ø±ªßþ� ¤¢ ü±Êä ý�û�Ø±ª ý�ûÂµõ�¤�� ø ¤�µ¡�¨ ,�Ü�Âõ Âû ¤¢ À�îüõ üã¨ ,�Î¡ßþ� ¥� �Ü�Âõ Âû ¤¢ .ÀÈ¿� ¢�±ú� ,¤��ãõ ßþ� ý¥�¨ÝÞ���õ ´ú� ¤¢ �¤ ´�ãÞ��� ý¤�µ¡�¨ Çú� ø �ûö¥ø ¢�±ú� ø Â��ç� ý�Â� ýÂµõ�¤�� Çú� ÂÚÜÞä ,Ýµþ¤�Úó�´�ãÞ� ×þ ø À÷�ªüõ ù¢�Ôµ¨� ,(m) ö�ú�� ý�þ� ý�ûöøÂ÷ ¢�Àã� Â��ç� ¤�Ñ�õöÀ�¨¤ �� Û��Âõ ßþ� .À��îüõ À�ó�� �¤ üä�ãª �þ�� â��� ü±Êä ý�û�Ø±ª ¥� ÀþÀ�¥� Å� .(2011,ö�¤�ØÞû ø ¥Â� � ��ð) ¢�ªüõ ¤�ÂØ� �Þ��¡ ¯Âª À�� �þ ×þ ��ý�¤�¢ ,üþ�ú÷ ´�ãÞ� ¤¢ �î üä�ãª �þ�� â��� ü±Êä �bØ±ª ,�Þ��¡ ¯øÂª ý¤�ÂìÂ�°��Â� ßþ� �� .¢�ªüõ ��¿µ÷� �Ø±ª ßþÂµú� ö���ä �� Àª�� �Î¡ ¤�ÀÖõ ßþÂ�Ýîâ��� ü±Êä �bØ±ª Ûõ�Ø� À�þ�Âê ¤¢ §�Øãõ üã�¤À�� â���� �b ��ú� ¤�µ¡�¨ ø ¢�Àã�â���� ¢�Àã� ø á�ãª ø �îÂõ ý�ûÂµõ�¤�� ß��ã� ¥� Å� .¢�ªüõ ß��ã� üä�ãª �þ���¤�¬�� ,ùÀõ� ´¨¢�� §�Øãõ üã�¤À�� â���� ,�ø¢ �bÜ�Âõ ¤¢ ,§�Øãõ üã�¤À��Û¬�� ñÀõ ø À÷�ªüõ �µêÂð ÂÑ÷ ¤¢ ñÀõ ¤¢ (�ûzj) ÀþÀ� ü½�®�� ý�ûÂ�çµõ
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üÎ¡Â�è ��Â�� ö���ä �� §�Øãõ üã�¤À�� â���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 134�¤�¬��ln P (y(`) = 1jx)P (y(J) = 1jx) = �0̀ + kXi=1 �ìxi + mXj=1 �j̀zj ; ` = 1; : : : ; J (5),�û�j ø �û�i ü�ãþ ,°þ�Â® ý��Ö� ¢¤ø�Â� ý�Â� ,üþ�ú÷ �b Ü�Âõ ¤¢ .¢�ªüõ üÆþ�÷¥��Ý µ þ¤�Ú ó� ö�� � ä ´½� ñø� Ý µ þ¤�Ú ó� ¤¢ .¢�ªüõ ù¢� Ô µ¨� ��¹õ Ý µ þ¤�Ú ó� ø¢ ¥�� � ,(1992) ßÚ� � Ü þ�û ø üÆ�î Í¨�� ùÀª ¢�ú �È� � ©ø¤ §�¨� Â � MLogisti
L�(
) = L(
) � �k
k2 �¤�¬�� (3) ý�Î��¤ � � ý��ÞþÂ� �¤�±ä ×þ ö¢ø�ê�� ø 
0 = (�0; �0) ö� ¤¢ �î ,À ÷�ªüõ �±¨�½õ °þ�Â® 16üç� µ¨ ý�ûÂð¢¤ø�Â �Û¬�� ý�û¢¤ø�Â� ý¤�Àþ�� Ý�Ñ�� ¶ä�� ø ùÀª ùÀ�õ�÷ Ý�Ñ�� Âµõ�¤�� �þ üç�µ¨ Âµõ�¤��ý�ûÂð¢¤ø�Â � ö�Þû °þ�Â® ý�ûÂð¢¤ø�Â � � = 0 ý�¥�� � �î ý�� ÷�ð � � ¢�ªüõ��Þ� ý�û¢¤ø�Â� � !1 üµìø �î üó�� ¤¢ À�µÆû üó�Þãõ üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ.À��îüõ Û�õ ÂÔ¬ ´Þ¨ �� °þ�Â®©¥�Â� ¤¢ LogitBoost Ýµþ¤�Úó� ý��±õ Â� SLogisti
 ö���ä ´½� �ø¢ Ýµþ¤�Úó�ßþ� .Àþ�Þ÷üõ ÛÞä (2000) ßõÀþÂê Í¨�� ùÀª üêÂãõ üãÞ� ×�µ¨��ó ý�ûñÀõý�ûÂ � ç µ õ ß � � ��¿ µ ÷� � � 17ùÀ ÷ø¤Ç� � �� ð � � �� ð ©ø¤ ×þ À � ÷� õ Ý µ þ¤�Ú ó�¾¨�� Âþ¢�Öõ �� �¤ ¯�±�¤� ßþÂ�Ç�� �î ü¨�Øãõ üã�¤À�� â���� ø ��óø� ü½�®���Î¡ �ø¢ ý�ûö��� ßþÂ�Ýî ¤��ãõ ý��±õ Â� Ýµþ¤�Úó� ßþ� ¤¢ ��¿µ÷� .¢¥�¢Â�üõ ,À÷¤�¢ø ùÀª ñÀõ ¤¢ ©¥�Â�Ç�� �bÜÿÆõ ¢�¹þ� ¶ä�� �î ü½�®�� ý�ûÂ�çµõ ¢ø¤ø ¥� (SE):¢¤ø�üõ ÛÞä �� ýÂ�ð�Ü� ,À÷¤�¢ ü� ¤¢ �û¢¤ø�Â� ß�� ¤¢ �¤ ý¤�Àþ���÷SE� = SE � �k
k(2011) ö�¤�ØÞû ø ¥Â����ð Í¨�� SLogisti
 ø MLogisti
 ý�ûÝµþ¤�Úó� �������b ä�Þ¹õ ¥� ù¢�Ôµ¨� �� Ýµþ¤�Úó� ø¢ Âû ¤¢ � Ý�Ñ�� Âµõ�¤�� �b ±¨�½õ .´¨� ùÀª ���¤�18üÈ¿�-10 Û��Öµõ ü¹�¨ ¤�±µä� ©ø¤ ø n10�2;10�1:5; : : : ;102o Âþ¢�Öõ16 Ridge estimators17 Forward stepwise18 10-fold 
ross validation
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135 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ýÂ�¹õ ø¥¤�ý�Â�� ø �ä�Þ¹õ ßþ� ¤¢ ¤�ÀÖõ ×þ ��¿µ÷� �� ¤��Âû �î ý¤�Ï �� ¢ÂþÁ�üõ ��¹÷�¤¢ .¢�ªüõ �±¨�½õ ýÀ���µ¨¢ ý�Î¡ ß�Ú÷��õ ,¤�ÀÖõ ö� ý�¥��� ü¹�¨ ¤�±µä� ©ø¤,ùÀõ� ´¨¢�� �Î¡ ß�Ú÷��õ ßþÂ�Ýî ö� ý�¥� �� �î �ä�Þ¹õ ßþ� ¥� ý¤�ÀÖõ ´þ�ú÷ü¹�¨ ¤�±µä� ©ø¤ ý�Â�� ¤¢ .¢�ªüõ ��¿µ÷� � Âµõ�¤�� ý�Â� °¨��õ ¤�ÀÖõ ö���ä��Ý�ÆÖ� Â��Â� �±þÂÖ� ø ��¹õ �bä�Þ¹õ Âþ¥ 10 �� ù¢�¢ �ä�Þ¹õ �Àµ�� üÈ¿�-10 Û��Öµõ�b ±¨�½õ ý�Â� üÈþ�õ¥� �b ä�Þ¹õ ö���ä�� �ä�Þ¹õ Âþ¥ ×þ ¤�� Âû Å³¨ ,¢�ªüõ.À÷�ªüõ �µêÂð ÂÑ÷ ¤¢ Âµõ�¤�� ¢¤ø�Â� ø ý¥�¨ñÀõ ¤�Ñ�õ �� ÂÚþ¢ �bä�Þ¹õ ø �Î¡�b ä�Þ¹õ ö���ä�� ¤�� ×þ �ûù¢�¢ ¥� Ç¿� Âû �î À��þüõ �õ�¢� üþ�� �� À�þ�Âê ßþ�.Àª�� �µêÂð ¤�Âì ù¢�Ôµ¨� ¢¤�õ üÈþ�õ¥�×�µ¨��ó ý�ûñÀõ SLogisti
 ø MLogisti
 Ýµþ¤�Úó� ø¢ ¥� ×þÂû ý�Â�� ¥� Å�ü½�®�� ý�ûÂ�çµõ �b Þû ßµêÂð ÂÑ÷ ¤¢ �� �î ý¤�Ï �� À÷�ªüõ Û¬�� ü�ø�ÔµõÝµþ¤�Úó� ø¢ ñ�Þä� ø ñø� ý�Ü�Âõ ¤¢ ùÀõ� ´¨¢ �� §�Øãõ üã�¤À�� â���� ø ��óø�ø 19MLIIM °��Â� �� Û¬�� ý�ûñÀõ ,��¹õ �¤�¬�� SLogisti
 ø MLogisti
�¤�¬�� ñÀõ ø¢ ßþ� üÜî ¤�µ¡�¨ .À÷�ªüõ ý¤�Áð��÷ 20SLIIMln P (y(`) = 1jx)P (y(J) = 1jx) = �0̀ + kXi=1 �ìxi + mXj=1 �j̀ 1qr2j + kx� 
jk2 ; ` = 1; : : : ; Jý�ûÝµþ¤�Úó� �� °��Â��� ñÀõ ø¢ ßþ� ¤¢ �j ø �i °þ�Â® �î �ø�Ô� ßþ� �� ,´¨�.À÷�ªüõ ¢¤ø�Â� SLogisti
 ø MLogisti
ø¢ ö¢�Þ ÷ ñ�Þä� ø (� ûzj) §�Øã õ üã �¤À �� â ��� � � ú � � ß µ êÂð ÂÑ ÷ ¤¢ � �ý�ûñÀõ ,°þ�Â® ¢¤ø�Â� ý�Â� ��¹õ �¤�¬�� SLogisti
 ø MLogisti
 Ýµþ¤�Úó�üÜî ¤�µ¡�¨ ý�¤�¢ ø À÷�ªüõ ý¤�Áð��÷ SLIM ø MLIM °��Â��� Û¬��ln P (y(`) = 1jx)P (y(J) = 1jx) = �0̀ + mXj=1 �j̀ 1qr2j + kx� 
jk2 ; ` = 1; : : : ; J.´¨� �j ø �i °þ�Â® ¢¤ø�Â� ¤¢ ��÷ �ûö� �ø�Ô� �ú�� �î ,À�µÆû19 MultiLogisti
 Initial inverse multiquadrati
20 SimpleLogisti
 Initial Inverse Multiquadrati
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üÎ¡Â�è ��Â�� ö���ä �� §�Øãõ üã�¤À�� â���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 136ü�Â¹� ��Èþ�õ¥� 4.¢�ªüõ ù¢�¢ ©¥�Â� ù¢�¢ �ä�Þ¹õ �¨ �� ý¢�ú�È�� ×�µ¨��ó ý�ûñÀõ Ç¿� ßþ� ¤¢üä�ãª �þ�� â���� Ûõ�ª ×�µ¨��ó ý�ûñÀõ �� �ûñÀõ ßþ� ü��þ¥¤� ø �Æþ�Öõ �� Å³¨É�¿È� ùb¢�¢ �ä�Þ¹õ ö���ä ´½� ,ñø� ùb¢�¢ �ä�Þ¹õ ¤¢ .¢�ªüõ �µ¡�¢Â� ü¨ø�ð¢�Â ê� ¤¢ ü± Ü ì ý¤�Þ � � �Àä � þ ¢��ø Â � Â ��b õ Ûõ��ä ü¨¤Â � � � ,21ü±Ü ì ý¤�Þ � �ùbÀ��îö��� ¾¨�� Â�çµõ �î ´¨� ùÀû�Èõ 302 Ûõ�ª �ä�Þ¹õ ßþ� .¢�ªüõ �µ¡�¢Â�,ñøÂµÆÜî ö���õ ùbÀ��îö��� ü½�®�� ý�ûÂ�çµõ ø ¢�Âê� ¤¢ ü±Üì ý¤�Þ�� �Àä �þ ¢��øý�ûù¢�¢ �ä�Þ¹õ ¤¢ .´¨� ¢Âê Âû �� ¯��Âõ üû�ÚÈþ�õ¥� ¸þ�µ÷ Âþ�¨ ø ö�¡À�ìý�û�ì¤ø üÜ¡�¢ ��À�ó�� ¥� 1000 Ý¹� �� �÷�Þ÷ ×þ ¥� ù¢�Ôµ¨� �� ��¨ ø �ø¢ßþ� �� .¢�ªüõ �µ¡�¢Â� �û�ì¤ø ßþ� ¤¢ °þ�ãõ ü¨¤Â� �� �÷�¡¤�î ×þ ¤¢ ý¢��êý�ûÂ �ç µ õ ö�� �ä� � ýÀ� ó� � ý�û� ì¤ø üû�ÚÈþ� õ¥� ø üØ� ÷�Ø õ«��¡ ¤�Ñ� õ,üþ�ú÷ ÇÈî ��Ø½µ¨� À�÷�õ �û�ì¤ø üØ�÷�Øõ«��¡ .À÷�ªüõ ¤�Ñ�õ ü½�®��ø Ýþ���õ ,ö�Ø�Ü�¨ ,ß�Âî ö���õ À�÷�õ �û�ì¤ø üû�ÚÈþ�õ¥�«��¡ ø �ûö� ´õ�¿®�ø¢ ùb¢�¢ �ä�Þ¹õ .À÷�ªüõ �µêÂð ÂÑ÷ ¤¢ �û�ì¤ø À�ó�� ¤¢ ÂÚþ¢ ý�µê¤ ¤�î �� ¢��õÝó�¨ ø ���ãõ ý�û�ì¤ø ß�� ¤¢ �¤ �û°�ä á�÷ ßþÂ�Ýúõ ,¢¤�÷ �bä�Þ¹õ ö���ä ´½�¤¢ °�ä á� ÷ �î ´¨� üµ ó��À�� ¾¨� � Â �ç µ õ ü�ã þ ,Àû¢üõ ¤�Â ì ü¨¤Â � ¢¤�õ,ü�ø¢ø¢ ¢¤�÷ �ä�Þ¹õ ö���ä ´½� ��¨ ùb¢�¢ �ä�Þ¹õ ¤¢ .À�îüõ ö��� �¤ �û�ì¤ø¾¨�� Â�ç µõ ü�ãþ ,À ÷Â�ðüõ ¤�Âì ���� ¢¤�õ �û�ì¤ø ö¢�� Ý ó�¨ ø ���ãõ �ú � �.´¨� üµó��ø¢�� �î ¢�ªüõ ��¹÷� üÈ¿�-10 Û��Öµõ ü¹�¨¤�±µä� ©ø¤ �� �ûñÀõ ü��þ¥¤�¤�ÂØ� ¤�� 3 ,�ûñÀõ Çþ�õ¥� ø ü��ÂÏ ,Ç¿� Âû ¤¢ ,¸þ�µ÷ ¤¢ ´ì¢ Çþ��ê� ¤�Ñ�õ¤¢ ´ì¢ É¡�ª ö���ä �� Çþ�õ¥� ¤�� Âû ¤¢ 22¼�½¬ ýÀ�� �µ¨¢  Â÷ .¢�ªüõ,ñÀõ Í¨�� �î ´¨� ý¢¤��õ ´±Æ÷ �� Â��Â� É¡�ª ßþ� .¢�ªüõ ýÂ�ðù¥�À÷� ñÀõ21 http://www.u
o.es/ayrna/index.php?lang=en22 Corre
t 
lassi�
ation rate

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

137 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ýÂ�¹õ ø¥¤��¤�¬�� ø ´¨� ùÀª ýÀ���µ¨¢ üµ¨¤¢��CCR = 1N NXi=1 I(C(xn) = yn)¢Âê �� ñÀõ Í¨�� �î ´¨� ý��µ¨¢ ùbÀ�û¢ ö�È÷ C(xn) ö� ¤¢ �î ,¢�ªüõ �±¨�½õÂ ð� � î ´¨� ýÂðö�È ÷ â �� � ùbÀ � û¢ö�È ÷ I(�) ø À �� þü õ «�Êµ¡� �� n üb ª � þÂÔ¬ �� Â��Â� �¤�¬ ßþ� Â�è ¤¢ ø ×þ �� Â��Â� â��� ßþ� ¤�ÀÖõ ù�ðö� C(xn) = ynýÀ���µ¨¢ ý�û  Â÷ ¤��ãõ é�Â½÷� ø ß�Ú÷��õ ,Çþ�õ¥� 30 �bÞû ý�Â�� ¥� Å� .´¨�.¢�ªüõ �±¨�½õ À¬¤¢ °Æ�Â� ¼�½¬ý�ûñÀõ ý�Â� �¤ ÂÑ÷ ¢¤�õ ´ì¢ É¡�ª (¤��ãõ é�Â½÷�) ß�Ú÷��õ 1 ñøÀ�Çþ�õ¥� 30 ¤¢ ü¨ø�ð â���� Ûõ�ª ×�µ¨��ó ý�ûñÀõ ø ý¢�ú�È� � ×�µ¨��óSLRBF ø MLRBF ,SLIRBF ,MLIRBF ý�ûñÀõ .Àû¢üõ Çþ�Þ÷ �¤ ùÀª ��¹÷�ü¨ø�ð â���� á�÷ ¥� ,�ûö� ¤¢ üÎ¡Â�è ý�ûÛþÀ±� �î À�µÆû üØ�µ¨��ó ý�ûñÀõý¢�ú�È�� ý�ûñÀõ �� ÂÒ��µõ °��Â��� �ûñÀõ ßþ� ¤¢ �ûÂµõ�¤�� ü��þ¢¤ø�Â� .´¨�.(2011 ,ö�¤�ØÞû ø ¥Â����ð) ´¨� SLIM ø MLIM ,SLIIM ,MLIIM´ì¢ ý�ûÉ¡�ª (¤��ãõ é�Â½÷�) ø ß�Ú÷��õ :1 ñøÀ�ñÀõSLIRBF SLIIM� SLRBF SLIM� MLIRBF MLIIM� MLRBF MLIM� ù¢�¢ �ä�Þ¹õ84/19 84/30 82/87 76/57 83/75 84/76 84/16 75/80 ü±Üì ý¤�Þ��(6/28) (6/41) (6/96) (5/36) (6/82) (7/10) (6/83) (5/89)62/87 63/2 61/87 61/93 63/9 63/33 62/103 61/93 ¢¤�÷(2/85) (2/33) (2/56) (2/85) (2/35) (2/94) (2/54)1 (2/92)76/89 78/83 75/67 78/23 75/56 78/2 75/178 78/13 ¢¤�÷(6/06) (4/40) (6/66) (4/51) (5/83) (4/44) (6/72) (4/70) ü�ø¢ø¢ý¢�ú�È�� ý�ûñÀõ �1 ñøÀ� ¤¢ �¤À�õ ´ì¢ ý�ûÉ¡�ª ¤��ãõ é�Â½÷� ø ß�Ú÷��õ ý�Æþ�Öõ ¤¢,ü¨ø�ð â���� ùbÀ÷¤�¢Â�¤¢ ×�µ¨��ó ý�ûñÀõ �� ý¢�ú�È�� ×�µ¨��ó ý�ûñÀõ ý�Â�:À÷�ªüõ Û¬�� ù¢�¢ ý�û�ä�Þ¹õ ×�ØÔ� �� Âþ¥ ¸þ�µ÷� � °� �Â � � �) SLIIM ø MLIIM ý�ûñÀõ ,ü± Ü ì ý¤�Þ � � ùb¢�¢ �ä�Þ¹õ ¤¢ �´±Æ÷ ýÂ���� ¼�½¬ ýÀ���µ¨¢  Â÷ ß�Ú÷��õ ý�¤�¢ (84/30ø 84/76 Âþ¢�Öõ
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üÎ¡Â�è ��Â�� ö���ä �� §�Øãõ üã�¤À�� â���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 138ø MLIRBF ý�ûñÀõ ü�ãþ ÂÒ��µõ ü¨ø�ð â���� Ûõ�ª ×�µ¨��ó ý�ûñÀõ ��.À�µÆû (84/19 ø 83/75Âþ¢�Öõ �� °��Â� ��) SLIRBF61/93Âþ¢�Öõ �� °��Â� ��) SLIIM ø SLIM ý�ûñÀõ ,¢¤�÷ ùb¢�¢ �ä�Þ¹õ ¤¢ �ý�ûñÀõ �� ´±Æ÷ ýÂ���� ¼�½¬ ýÀ���µ¨¢  Â÷ ß�Ú÷��õ ý�¤�¢ (63/2ø��) SLIRBF ø SLRBF ý�ûñÀõ ü�ãþ ÂÒ��µõ ü¨ø�ð â���� Ûõ�ª ×�µ¨��ó.À�µÆû (62/87 ø 61/87 Âþ¢�Öõ �� °��Â�SLIIM ø SLIIM ,MLIIM ,MLIM ý�ûñÀõ ,ü�ø¢ø¢ ¢¤�÷ ùb¢�¢ �ä�Þ¹õ ¤¢ � Â ÷ ß � Ú ÷� � õ ý�¤�¢ (78/83 ø 78/23 ,78/2 ,78/13Â þ¢� Ö õ � � ° � �Â � � �)ü¨ø�ð â���� Ûõ�ª ×�µ¨��ó ý�ûñÀõ �� ´±Æ÷ ýÂ���� ¼�½¬ ýÀ���µ¨¢°��Â� ��) SLIRBF ø SLRBF ,MLIRBF ,MLRBF ý�ûñÀõ ü�ãþ ÂÒ��µõ.À�µÆû (76/89 ø 75/67 ,75/56 ,75/78 Âþ¢�Öõ ��:ùÀª ©¥�Â� ñÀõ 8 ß�� ¤¢ �î ´ê�þ¤¢ ö���üõ 1 ñøÀ� ùÀû�Èõ �� ÂÚþ¢ ¤��ßþÂ���� ý�¤�¢ (84/76 ¤�ÀÖõ ��) MLIIM ñÀõ ,ü±Üì ý¤�Þ�� ùb¢�¢ �ä�Þ¹õ ¤¢ ��µÆ÷��� ¢¤��õ À¬¤¢ 84/76 ¤¢ ñÀõ ßþ� ÂÚþ¢ ö��� �� .´¨� ´ì¢ É¡�ªü µ ¨¤¢ � � ,Ç þ� õ¥� ¢¤� õ ¢�Â ê� ¤¢ �¤ ü ± Ü ì ý¤� Þ � � �À ä � þ ¢� �ø ´¨�.Àû¢ É�¿È�ß þÂ ��� � ý�¤�¢ (63/9 ¤�À Ö õ � �) MLIRBF ñÀ õ ,¢¤� ÷ ùb¢�¢ � ä� Þ ¹ õ ¤¢ ��µÆ÷��� ¢¤��õ À¬¤¢ 63/9 ¤¢ ñÀõ ßþ� ÂÚþ¢ ö�� � � � .´¨� ´ì¢ É¡�ª°ó�� �b µØ÷ .Àû¢ É�¿È� üµ¨¤¢ �� ,ý¢��ê ý�û�ì¤ø ¤¢ �¤ °�ä á�÷ ´¨��ø¢ �b ±�¤ ¤¢ üîÀ÷� é�µ¡� �� ÂÒ��µõ ��÷ MLIIM ý¢�ú�È�� ñÀõ �î ßþ� ����.¢¤�¢ ¤�Âìé�µ¡� � � (78/83 ¤�À Ö õ � �) SLIIM ñÀõ ,ü �ø¢ø¢ ¢¤� ÷ ùb¢�¢ � ä�Þ¹õ ¤¢ �¤¢ ñÀõ ßþ� ÂÚþ¢ ö��� �� .´¨� ´ì¢ É¡�ª ßþÂ���� ý�¤�¢ ý¢�þ¥ �µ±Æ÷�¤ ý¢��ê ý�û�ì¤ø ö¢�� Ýó�¨ �þ ���ãõ ´¨� �µÆ÷��� ¢¤��õ À¬¤¢ 78/83.Àû¢ É�¿È� üµ¨¤¢ ��

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

139 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ýÂ�¹õ ø¥¤�üãì�ø ý�ûù¢�¢ �� ¯��Âõ ×�µ¨��ó ý�ûñÀõ ¤�µ¡�¨ 5°��Â � � � SLIIM ø MLIRBF ý�û ñÀõ ,Àª � µ Ôð Û± ì Ç¿� ¤¢ �î ¤�Ïö�Þû Â ÷ ß �Ú ÷� � õ ß þÂ ��� � ý�¤�¢ ü �ø¢ø¢ ¢¤� ÷ ø ¢¤� ÷ üã ì�ø ý�ûù¢�¢ � ä�Þ¹õ ¤¢¤�µ¡�¨ ö��� �� Ç¿� ßþ� ¤¢ .À�µÆû ùÀª üêÂãõ ñÀõ 8 ß�� ¤¢ ¼�½¬ ýÀ���µ¨¢ý�Â�� �� Ç¿� ßþ� ¤¢ �µê�þ©¥�Â� ý�ûñÀõ . ¢�ªüõ �µ¡�¢Â� ñÀõ ø¢ ßþ� ¥� ×þÂû.À÷�ùÀõ� ´¨¢�� ,ù¢�¢ �ä�Þ¹õ Âû ¤¢ �ûù¢�¢ Ûî ¥� ù¢�Ôµ¨� �� ø ü±�îÂ� ©ø¤:¢¤�÷ ùb¢�¢ �ä�Þ¹õ ¤¢ MLIRBF ñÀõ �À�÷�õ ùÀª À�ó�� ý�û�ì¤ø �� ¯��Âõ ùÀª ùÀû�Èõ ý�ûüðÄþø ¥� ù¢�Ôµ¨� éÀû¤¢ °�ä á� ÷ É�¿È� ¤�Ñ � õ � � � ûö� üØ� ÷�Ø õ ø üû�ÚÈþ� õ¥� «��¡ý�ûÀî � � °þ�ã õ á� ÷ ß þÂ �Ýú õ ,ù¢�¢ �ä�Þ¹õ ßþ� ¤¢ .´¨� �û� ì¤ø ßþ�Å� .´¨� ùÀª ù¢�¢ Çþ�Þ ÷ ` = 7 Àî � � �ì¤ø ö¢�� Ý ó�¨ ø ` = 1; : : : ;6ñÀõ ©¥�Â � ø �ä�Þ¹õ ßþ� ¤¢ �ûù¢�¢ Ûî ýø¤ Â� ü±�îÂ� ©ø¤ ý�Â�� ¥�.À þ�ü õ ´¨¢� � À¬¤¢ 63/9 � � Â ��Â � ¼ � ½¬ ýÀ � �� µ ¨¢  Â ÷ MLIRBF�¤�¬�� �µê�þ ©¥�Â� ñÀõ üÜî ¤�µ¡�¨ln P (y(`) = 1jx)P (y(7) = 1jx) = �0̀ + 24Xi=1 �ìxi + 4Xj=1 �j̀zj ; ` = 1; : : : ;6 (6)ü±�îÂ� ©ø¤ ¥� Û¬�� ü¨ø�ð â���� �� ¯��Âõ Âþ¢�Öõ �ûzj ö� ¤¢ �î ,´¨�.À÷�ªüõ �µêÂð ÂÑ÷ ¤¢ (�ûzj) ÀþÀ� ü½�®�� ý�ûÂ�çµõ ö���ä �� ø À�µÆû.´¨� ùÀª ù¢¤ø� 2 ñøÀ� ¤¢ �û�j ø�û�i °þ�Â® ¢¤ø�Â�:ü�ø¢ø¢ ¢¤�÷ ùb¢�¢ �ä�Þ¹õ ¤¢ SLIIM ñÀõ �«��¡ À�÷�õ ùÀª À�ó�� ý�û�ì¤ø �� ¯��Âõ ý�ûüðÄþø ¥� ù¢�Ôµ¨� ,éÀû�û�ì¤ø ö¢�� Ýó�¨ �þ ���ãõ ß��ã� ¤�Ñ�õ �� �ûö� üØ�÷�Øõ ø üû�ÚÈþ�õ¥��� Ýó�¨ ý�û�ì¤ø ø ÂÔ¬ Àî �� ���ãõ ý�û�ì¤ø ,ù¢�¢ �ä�Þ¹õ ßþ� ¤¢ .´¨�¤¢ �ûù¢�¢ Ûî ýø¤ Â� ü±�îÂ� ©ø¤ ý�Â�� ¥� Å� .À÷�ùÀªÉ¿Èõ ×þ Àî�� Â��Â� ¼�½¬ ýÀ���µ¨¢  Â÷ ý�¤�¢ �µê�þ ©¥�Â� SLIIM ñÀõ ,�ä�Þ¹õ ßþ�
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üÎ¡Â�è ��Â�� ö���ä �� §�Øãõ üã�¤À�� â���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 140(6) ñÀõ ¤¢ °þ�Â® ¢¤ø�Â� :2 ñøÀ�j6 5 4 3 2 1 °þÂ® ü½�®�� Â�çµõ-0/079 0/173 0/17 0/11 -0/218 0/148 �j1 (ë¤ø ´õ�¿® ) x1-0/008 -0/013 -0/069 -0/009 -0/091 -0/126 �j2 (A ý¤�î Ý��) x2-0/081 0/008 0/044 0/033 0/044 0/063 �j3 (B ý¤�î Ý�� ) x3-0/05 -0/001 0/032 0/039 -0/039 0/127 �j4 (C ý¤�î Ý��) x40/134 0/005 -0/004 -0/06 0/084 -0/056 �j5 (D ý¤�î Ý��) x50/014 -0/007 0/018 0/039 -0/001 -0/048 �j6 (1ý¤�î ´Ô�ª) x6-0/011 -0/014 -0/021 -0/006 -0/017 0/014 �j7 (2 ý¤� ´Ô�ª) x7-0/001 0/02 0/005 -0/029 0/018 0/029 �j8 (3 ý¤�î ´Ô�ª) x8-0/114 -0/075 0/097 0/036 0/116 0/021 �j9 (ö��Æó�õ� ßèø¤) x9-0/089 0/104 0/11 0/098 0/115 -0/216 �j10 (¼Î¨ ý¤��Þû�÷) x100/286 0/045 0/011 0/998 0/053 -0/264 �j11 (ë¤ø Ûî ö¥ø) x11-0/061 -0/292 -0/001 -0/184 -0/022 0/588 �j12 (Ý�ÜÆ� ý�ÎÖ÷) x12-0/008 -0/047 0/038 -0/057 -0/063 0/243 �j13 (üþ�ú÷ ÇÈî ��Ø½µ¨�) x13-0/215 -0/077 0/018 -0/042 0/357 0/289 �j14 (ë¤ø ÇÈî ö���õ) x14-0/057 -0/031 0/263 0/091 -0/013 0/1 �j15 (ë¤ø �îÂõ üµ¿¨) x150/063 -0/364 -0/258 0/13 0/031 -0/106 �j16 (ß�Âî ö���õ) x160/014 -0/093 -0/07 -0/041 0/139 -0/08 �j17 (ö�Ø�Ü�¨ ö���õ) x17-0/29 -0/047 -0/169 0/149 -0/05 0/261 �j18 (Ýþ���õ ö���õ) x18-0/015 -0/16 -0/082 -0/092 0/038 -0/04 �j19 (�����õ�ó� ö���õ) x19-0/032 -0/003 -0/128 0/014 0/076 0/072 �j20 (ö�øÂµ�÷ ö���õ) x20-0/063 -0/044 -0/097 0/117 0/187 -0/005 �j21 (��þ¢�÷�ø ö���õ) x210/069 -0/037 0/042 0/01 0/152 -0/104 �j22 (���÷�µ�� ö���õ) x22-0/087 0/079 -0/107 0/212 -0/058 0/014 �j23 (¤�Ôó�¨ ö���õ) x23-0/027 0/371 -0/186 0/027 0/22 -0/216 �j24 (ÂÔÆê ö���õ) x240/188 -1/088 -0/973 -0/743 -1/226 1/647 �j1 z10/439 0/081 0/271 0/124 -1/551 2/430 �j2 z21/517 -0/982 -1/383 -1/059 -1/121 0/595 �j3 z3-3/288 3/040 3/043 2/659 0/832 3/949 �j4 z41/621 -1/003 -1/522 -0/554 1/867 6/177 �j0 �bÀ±õ ¥� ­Âä�¤�¬�� �µê�þ ©¥�Â� ñÀõ üÜî ¤�µ¡�¨ .´¨� À¬¤¢ 79ln P (y(1) = 1jx)P (y(0) = 1jx) = �10 + 24Xi=1 �1i xi + 6Xj=1 �1j zj : (7)¥� Û¬�� §�Øãõ üã�¤À�� â���� �� ¯��Âõ Âþ¢�Öõ �ûzj ö� ¤¢ �î ,´¨��µêÂð ÂÑ÷ ¤¢ ÀþÀ� ü½�®�� ý�ûÂ�çµõ ö���ä �� ø À�µÆû ü±�îÂ� ©ø¤.´¨� ùÀª ù¢¤ø� 3 ñøÀ� ¤¢ �û�j ø �û�i °þ�Â® ¢¤ø�Â� .À÷�ªüõ
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141 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ýÂ�¹õ ø¥¤�(7) ñÀõ ¤¢ °þ�Â® ¢¤ø�Â� :3 ñøÀ�j = 1 °þÂ® ü½�®�� Â�çµõ0/12 �j1 (ë¤ø ´õ�¿®) x1-0/101 �j2 (A ý¤�î Ý��) x20/090 �j3 (B ý¤�î Ý��) x30/202 �j4 (C ý¤�î Ý��) x4-0/177 �j5 (D ý¤�î Ý��) x50/035 �j6 (1ý¤�î ´Ô�ª) x60/044 �j7 (2 ý¤� ´Ô�ª) x7-0/125 �j8 (3 ý¤�î ´Ô�ª) x80/005 �j9 (ö��Æó�õ� ßèø¤) x9-0/192 �j10 (¼Î¨ ý¤��Þû�÷) x10-0/524 �j11 (ë¤ø Ûî ö¥ø) x111/872 �j12 (Ý�ÜÆ� ý�ÎÖ÷) x12-0/376 �j13 (üþ�ú÷ ÇÈî ��Ø½µ¨�) x131/080 �j14 (ë¤ø ÇÈî ö���õ) x140/321 �j15 (ë¤ø �îÂõ üµ¿¨) x15-0/185 �j16 (ß�Âî ö���õ) x16-0/033 �j17 (ö�Ø�Ü�¨ ö���õ) x170/559 �j18 (Ýþ���õ ö���õ) x180/031 �j19 (�����õ�ó� ö���õ) x190/001 �j20 (ö�øÂµ�÷ ö���õ) x200/003 �j21 (��þ¢�÷�ø ö���õ) x21-0/217 �j22 (���÷�µ�� ö���õ) x220/121 �j23 (¤�Ôó�¨ ö���õ) x23-0/697 �j24 (ÂÔÆê ö���õ) x24-9/932 �j1 z1-13/813 �j2 z227/139 �j3 z3-2/614 �j4 z42/888 �j5 z523/038 �j6 z6-0/54 �j0 �bÀ±õ ¥� ­Âäü��±¨�½õ ö�õ¥ �Àõ ß�Þ¿� 6ý�Â�� ý�Â� (´ä�¨ °Æ�Â�) ¥��÷ ¢¤�õ ý�ûö�õ¥ �Àõ ü±þÂÖ� ¤�Ï �� 4 ñøÀ�ü±�îÂ� ©ø¤ .Àû¢üõ ö�È÷ �ûñÀõ ×�ØÔ� �� �¤ 4Ç¿� �� ¯��Âõ ��Èþ�õ¥� Ûõ�î�î ý¤�Ï �� ´¨� ùÀª �Â��WEKA ø MatlabR2012a ¤��ê��Â÷ ø¢ ¥� ù¢�Ôµ¨� � �Í �½õ ¤¢ üÜ õ�Ø � üÆ þ� ÷� õ� ÷Â � Ý µ þ¤�Ú ó� ý�Â�� ü � ã þ ,©ø¤ ß þ� ñø� �b Ü�Â õÍ �½ õ ¤¢ SLogisti
 ø MLogisti
 Ý µ þ¤�Ú ó� ø¢ ý�Â�� ø Matlab üÆþ� ÷� õ� ÷Â �8 Core ÝµÆ�¨ §�¨�Â� 2 ñøÀ� ¤¢ ùÀª ���¤� ¸þ�µ÷ .´¨� �µêÂþÁ� ��¹÷�WEKA
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üÎ¡Â�è ��Â�� ö���ä �� §�Øãõ üã�¤À�� â���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 142.´¨� üµ�� 64 ´þ�� �Ú�ð 12 �Ñê�� �� 3.00-GHz Intel Xeon(R) X5450 CPUs��±¨�½õ ö�õ¥ �Àõ ß�Þ¿� :4 ñøÀ�ñÀõSLIRBF SLIIM� SLRBF SLIM� MLIRBF MLIIM� MLRBF MLIM� ù¢�¢ �ä�Þ¹õ169 24 169 24 168 24 168 24 ü±Üì ý¤�Þ��24 96 24 96 24 96 241 96 ¢¤�÷161 48 161 48 160 48 160 48 ü�ø¢ø¢ ¢¤�÷ý¢�ú�È�� ý�ûñÀõ �ýÂ�ð�¹�µ÷ ø ¶½�üØ� µ¨�� ó ý�ûñÀõ ¥� ù¢� Ô µ¨� � � ýÀ� �� µ¨¢ ©ø¤ ×þ üêÂãõ � � � ó� Ö õ ßþ� ¤¢,ü½�®�� ý�ûÂ�çµõ ¥� üÎ¡Â�è ý�ûÛþÀ± � Ûõ�ª �ûñÀõ ßþ� �î Àª �µ¡�¢Â�ý�ûÂ µ õ�¤� � ü �� þ¢¤ø�Â � ¤�Ñ � õ � � .À � µÆû §�Øãõ üã �¤À �� â ��� � �¤�¬� ��µê�þ ©¥�Â� ý�ûñÀõ ø ´êÂð ¤�Âì ù¢�Ôµ¨� ¢¤�õ ü±�îÂ� üªø¤ ,ý¢�ú�È�� ý�ûñÀõ,ù¢�¢ �ä�Þ¹õ �¨ §�¨� Â� ,À�µÆû ü¨ø�ð â���� Ûõ�ª �î üØ�µ¨��ó ý�ûñÀõ ��â���� ÇÖ÷ ö¢�� Â��b õ ¥� üî�� ��Èþ�õ¥� ¸þ�µ÷ .À�µêÂð ¤�Âì �Æþ�Öõ ø ü��þ¥¤� ¢¤�õ.´¨� ù¢�� ¢¤��õ ¥� ý¤��Æ� ¤¢ ,ü¨ø�ð â���� �� ´±Æ÷ §�Øãõ üã�¤À��ÂØÈ� ø ÂþÀÖ�ü÷�¢¤Àì ø ÂØÈ� �Ü¹õ üõ�Âð ö�¤ø�¢ ø �þÂþÂ½� ´ÿ�û �Âµ½õ ý�Ìä� ¥� ö�ðÀ�Æþ�÷.À�þ�Þ÷üõâ��ÂõAgresti, A. (2002), Categori
al Data Analysis, 2nd Ed., John Wiley andSons, New York.
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143 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ýÂ�¹õ ø¥¤�Cessie, S. and Houwelingen, J. (1992), Ridge Estimators in Logisti
 Re-gression, Applied Statisti
s, 41, 191-201.Engelbre
ht, A. P. (2007), Computational Intelligen
e, John Wiley andSons, New York.Friedman, J., Hastie, T. and Tibshirani, R. (2000), Additive Logisti
 Re-gression: A Statisti
al View of Boosting, Annals of Statisti
s, 38,337-374.Fogel, L. J. (1962), Autonomous Automata, Industrial Resear
h, 4, 14-19.Gutierrez, P. A., Hervas-Martinez, C. and Martinez-Estudillo, F. J. (2011),Logisti
 Regression by Means of Evolutionary Radial Basis Fun
tionNeural Networks, IEEE Transa
tions on Neural Networks, 22, 246-263.Hastie, T. J. and Tibshirani, R. J. (1990), Generalized Additive Models,Chapman & Hall.Haykin, S. (1999), Neural Networks: A Comprehensive Foundation, 2ndEd., Pearson Edu
ation.Hervas-Martinez, C. and Martinez-Estudillo, F. J. (2007), Logisti
 Regres-sion Using Covariates Obtained by Produ
t Unit Neural Networks,Pattern Re
ognition, 40, 52-64.Hervas-Martinez, C., Martinez-Estudillo, F. J. and Carbonero-Ruz, M.(2008), MultiLogisti
 Regression by Means of Evolutionary Produ
tUnit Neural Networks, Neural Networks, 21, 951-961.Webb, A. R. (2002), Statisti
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