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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢�úþ¤�Þ�� ü��� Ç�� ý�Â� ö�¢Â�¤�î ø üÖÎ�õ ö��¨Âð¤ üêÂãõ2ý¢�±ãõ �¢�¡ Â±î� üÜä ,2Ç¿�Â¨ ßþøÂ� ,1ü��Â½õ �Üó�ÀþüµÈú� À�úª üØª�� ��Üä ù�ÚÈ÷�¢ ,ý��ó��õÀ��� ùøÂð 1üµÈú� À�úª üØª�� ��Üä ù�ÚÈ÷�¢ ,üµÆþ¥ ¤�õ� ùøÂð 2ý¤�õ� ý�úªø¤ .À÷¤�¢ ÂÚþÀØþ ýø¤ üÈ�ØÞûÂ� ��Â�� �ûÂ�çµõ , ý¤�õ� Û��Æõ ¥� ý¤��Æ� ¤¢,Ý���Þ�Ê�� ý��ú�µ�¡¤¢ ø ü�÷����¨Â�ð¤ ý��ú�ªø¤ ��Ü�Þ�� ¥� ü������Ç���� ý��ú�óÀ�õ ß�����ã�� ý�Â�� ¢�����õ�¤�¬ ¤¢ �ûÂ�çµõ ß�� Û��Öµõ ��Â�� ø À÷¤�À÷ �¤ ü��Â�� ß��� ö¢Âî à�½ó ø É�¿È� ´�Ü��ì¥ø�¹� �êÂÏ �¨ ø �êÂÏø¢ ¥� �µþ�ú÷ ,ö� öÀª ùÀ�»�� Û�ó¢ �� ,ñÀõ ¤¢ ö¢Âî à�½ó ø üþ�¨��ª©ø¤ ×þ ö���ä �� üÖÎ�õ ö��¨Âð¤ üêÂãõ �� �ãó�Îõ ßþ� ÉÖ÷ ßþ� Â� �±Üè ý�Â� .À�î üÞ÷üó�� ��±�îÂ� �¤�¬ �� �ÚÈ�� ý�ûÂ�çµõ ö� ¤¢ �î ¢¥�¢Â� üõ ÀþÀ� ø �µê�þ Ý�Þã� ü÷��¨Âð¤ßØÞõ ý�úµó�� ý�Ìê ¤¢ ü��±�îÂ� ß��� ßµê�þ ý�Â� .À÷�ª üõ �µ¡�¨ üµó��ø¢ ý�ûÂ�çµõ ¥�
Annealing ý��¹�µ�Æ�� Ý�µ�þ ¤��Ú�ó� ¥� ���±���îÂ�� ß�þ� ��� ¯���Â�õ ý��ûÂ�µ�õ�¤��� ¢¤ø�Â�� ß�����»�Þ�û ø.¢øÂ�õ ¤�Ø� �û ù¢�¢ ß�� ¯�±�¤� ¢��ø À�þ�� ý�Â� ý¥�¨ üê¢�Ê� ý�ú÷�õ¥�.¢�ª üõ ù¢�Ôµ¨���� ñÀ�õ ý��ûÂ���ç�µ�õ ø ü�Ö�Î���õ ���±���îÂ�� ������ú�� ¢�À�ã�� ,öÀ�ª ¢¤ø�Â�� Ç���� ¥� �����µ��� ¤��Ñ���õ ���¥� Û�¬��� ý��û ù¢�¢ ©ø¤ ß�þ� ¥� ý¢Â��¤��î ö�����ä ��� .¢¢Â�ð ü�õ ß�����ã�� â�Ï��Ö�µ�õ ¤��±�µ�ä� ©ø¤Â�� ö� ¤¢ �î À÷Àª Û�Ü½� üÖÎ�õ ö��¨Âð¤ ¥� ù¢�Ôµ¨� �� ,ö�Âú� À�³�ó ø À�ì �¤�û�î �ãó�Îõ´þ�ú÷ ¤¢ ø Àª ü¨¤Â� ´��þ¢ ¥øÂ� Â� ... ø ö�¡ ¤�Èê ,�ûÀ�³�ó ø À�ì ,ü¹�¨ß� ý�ûÂ�çµõ.Àþ¢Âð ���¤� ´��þ¢ �� �Üµ�� ü���Ç�� ý�Â� üóÀõ.Annealing Ýµþ¤�Úó� ,Û��Öµõ ��Â�� ,üó�� ÕÎ�õ ,üÖÎ�õ ö��¨Âð¤ :ýÀ�Üî ö�ð��ø�õÀÖõ 1ß���� ¯��±��¤� ü�¨¤Â�� ø ��ûù¢�¢ ����ó��÷� ������õ¥ ¤¢ ý¤��õ� ý��û¤����� ß�þÂ�µ�Þ�ú�õ ¥� ü�Ø�þ ö����¨Â�ð¤��ú���� ü�÷����¨Â�ð¤ ñÀ�õ ×�þ ,Û����Æ�õ Â�·�î� ¤¢ ü�óø .´�¨� ¾�¨��� Â���ç�µ�õ ø ß���� Ç���� ý��ûÂ���ç�µ�õÛ��Öµõ ��Â�� ø À�î ü¨¤Â� ¾¨�� ýø¤ �¤ ß��Ç�� ý�ûÂ�çµõ üÜ¬� ��Â�� ¯�±�¤� À÷���üõ�µþ�ú÷ ø �êÂÏø¢ ¥� ,ö� öÀª ùÀ�»�� Û�ó¢ �� ,ñÀõ ¤¢ öÀª à�½ó �¤�¬ ¤¢ �ûÂ�çµõ ß��ßþ� ùÄþø �� ø Àª�� ¢�þ¥ ß�� Ç�� ý�ûÂ�çµõ ¢�Àã� �îü÷�õ¥ [1].À�î üÞ÷ ¥ø�¹� �êÂÏ �¨415
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ßþ� ß�� Â��ó�� °��Âõ Û��Öµõ ��Â�� (...ø ¤�Þ�� ø Ýó�¨ , Â�¡ ø �Ü� ) À�ª�� üµó�� ø¢ �ûÂ�çµõÛ�·�õ ü�Ü����Æ�õ ¤¢ Â�µ�È���� á��®��õ ß�þ� .¢¤�Á�Ú�� Â������� ¾�̈ ��� Â���ç�µ�õ ©¥�Â�� ýø¤ À�÷���µ���õ ��ûÂ���ç�µ�õø üþ�¨��ª ý�Â� Àû¢ üõ ýø¤ ´¨� ¢�þ¥ �û ù¢�¢ Ý¹� �î �þ�¤��þ¤ ý�úû¢�¢ ø ýø�îù¢�¢�ûÂ�çµõ ��Þ� ¥� ù¢�Ôµ¨� ý�� �� ö���üõ ,ü÷��¨Âð¤ ý�úóÀõ ¤¢ üþ�úÜ��Ö� ß��� ö¢Âî à�½óñÀõ ¢¤�ø ÀþÀ� ÛÖµÆõ Â�çµõ ö���ä �� ø ´¡�¨ �ú÷� ¥� ü±�îÂ� Â�çµõ ×þ ,ñÀõ ©¥�Â� ¤¢
[1].Àª�� üõ ��ÜØÈõ �÷�ð ßþ� âê¤ ý�Â� üÜ� ù�¤ üÖÎ�õ ö��¨Âð¤ .¢ÂîüÖÎ�õ ö��¨Âð¤ ñÀõ ÓþÂã� 1�1�ÚÈ�� ý�ûÂ�çµõ ö� ¤¢ �î ´¨� ýÀþÀ� ø �µê�þ Ý�Þã� ü÷��¨Âð¤ ©ø¤ ×þ üÖÎ�õ ö��¨Âð¤�� ,üÖÎ�õ ö��¨Âð¤ ¤¢ .¢�ªüõ �µ¡�¨ üµó�� ø¢ ý�ûÂ�çµõ ¥� üó�� ý�ú±�îÂ� �¤�¬ ��ø¢ ý�ûÂ�çµõ ¥� ��ÜÎõ üó�� üÖÎ�õ °�îÂ� ×þ Û¬�� �î Ý�µÆû üµó�� ø¢ Â�çµõ ×þ ñ�±÷¢�Æþ�Öõ ¤¢ ,ß��Ç�� Â�çµõ ö���ä �� ÀþÀ� Â�çµõ ßþ� ¥� ù¢�Ôµ¨� �î ý¤�Ï ´¨� ��óø� üµó��ö��¨Âð¤ ßþ� .Àª�� �µª�¢ ¾¨�� Â�çµõ ý�Â� �¤ ©¥�Â� ßþÂµú� ,ßØÞõ üó�� ��±�îÂ� Âþ�¨ ��üó��� ,SNP ý�ûù¢�¢ ���õ¥ ¤¢ ø ´¨� ùÀª üêÂãõ 1üØÆ�þ¥ø ¤ �Ú�þ� Í¨�� 3002 ñ�¨ ¤¢üó�� ��±�îÂ� ¥� ù¢�Ôµ¨� Û�ó¢ �� ø ¢¤�¢ ¢Â�¤�î ...ø üÜõ�ä À�� ý�úþ¤�Þ�� ýÂÚó��Âè ,ü÷�

[1].´¨�ùÀª ùÀ�õ�÷ (Logic Regression) üÖÎ�õ ö��¨Âð¤ üÖÎ�õéÀ�û.´�̈ � ¾�̈ ��� Â���ç�µ�õ y ø ü�µ�ó��� ø¢ ý��Ú�È���� ý��ûÂ���ç�µ�õ x1, x2, ..., xk À�����î Â�ê:´¨� �Âê ßþ� �� ü÷��¨Âð¤ ñÀõ ©¥�Â�
g(E(y)) = β0 +

t∑

j=1 βjLj.´¨� À÷�³� â��� ×þ g(E(y))ø Xi ý�ÚÈ�� ý�ûÂ�çµõ ¥� üó�� �¤�±ä ×þ Lj ö� ¤¢ �îö��¨Âð¤ Ûõ�ª À÷��� üõ �ó�� ¤¢ ùÀª ���¤� °ó�ì .¢�ªüõ ùÀ�õ�÷ üÖÎ�õ ñÀõ ×þ ñÀõ ßþ�, g(E(y)) = log

[
E(y)1− E(y)

] ü�µ�ó��� ø¢ ×���µ�Æ�¹�ó ö����¨Â�ð¤ ø g(E(y)) = E(y) ü�Î�¡¤��Ï ��� .À�ª��� ��µ�ê��þ Ý���Þ�ã�� ü�Î�¡ ý��ú�óÀ�õ Â�þ��¨ ��þ ø Å�î��î °�¨����µ�õ ��Â�Ï��¿�õ ñÀ�õ´���Ô���î ùÀ���û¢ ö��È�÷ ��î ¢��ªü�õ Ó�þÂ�ã��(score) ¥����µ�õ� â����� ×�þ ü�óÀ�õ Â�û ý�Â�� ü�Ü�î
1Ingo Rucziniski 416
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢��Î�¡ ���ã��Â�õ á��Þ�¹�õ ¥����µ�õ� â����� ü�Î�¡ ö����¨Â�ð¤ ¤¢ ñ��·�õ ý�Â�� .À�ª��� ü�õ øÂ�Ô�õ ñÀ�õé�Â½÷� ù¤�õ� ×�µÆ¹ó ö��¨Âð¤ ¤¢ ø RSS(β) =∑(yi − y′i)
2 = (Y −Xβ)′(Y −Xβ)üó�� �¤�±ä ßµê�þ éÀû üÖÎ�õ ö��¨Âð¤ ¤¢ .Àª�� üõ (Deviance) D =

∑
d(yi, π̂i)

2ý�Â� �¹µÆ� �� ,ö�õ�Þû ¤�Ï �� βj ¢¤ø�Â� .À�î ÝÞ���õ �¤ ùÀª ß��ã�¥��µõ� â��� �î ´¨�
[1].¢�ªüõ �À�� AnnealingÝµþ¤�Úó� ¥� ù¢�Ôµ¨� �� Lj �¤�±äüÖÎ�õ ´¡¤¢ ø ��¤�±ä 2�1

A and B or C or D but not E Û�·�õ ü�ó��� �¤��±�ä Ç�þ��Þ�÷ ù�¤ ß�þÂ�� ö��̈ � ø ß�þÂ�����Þ�ã�õüÖÎ�õ ý�ûÂÚÜÞä ¥� ù¢�Ôµ¨�
∨(”or”), ∧(”and”), c(”not”)�î ´¨� ë�ê üÖÎ�õ �¤�±ä Çþ�Þ÷ ù�½÷ ßþ� ¥� ñ�·õ ×þ .Àª�� üõ �û �ªøÂî ¥� ù¢�Ôµ¨� ø:´¨� Âþ¥ ÛØª �� �ûÂÚÜÞä ¥� ù¢�Ôµ¨� ��

{(A ∧Bc) ∧ [(C ∧D) ∨ (E ∧ (Cc ∨ F ))]}ø Â���ç�µ�õ ×�þ ,Â���ç�µ�õ ø¢ °���îÂ�� ��� �¤ Â�Ø�õ ö���µ���õ �¤ ü�ó��� �¤��±�ä Â�û ��û ��ªøÂ�î ¥� ù¢��Ô���̈ � ����� ö��� üõ �¤ ë�ê üÖÎ�õ �¤�±ä ñ�·õ ý�Â� .¢Âî À�ó�� üó�� �¤�±ä ø¢ �þ üó�� �¤�±ä ×þ:¢Âî À�ó�� Âþ¥ ��±�îÂ�

ö�È÷ üµó��ø¢ ´¡¤¢ ×þ °ó�ì ¤¢ �¤ üÖÎ�õ �¤�±ä �î ¢¥�¨ üõ ¤¢�ì �¤ �õ Çþ�Þ÷ ÛØª ßþ�ö� ¤¢ �î ¢Âî Ý¨¤ Âþ¥ �¤�¬ �� ö��� üõ �¤ ë�ê üÖÎ�õ �¤�±ä ý�Â� üÖÎ�õ ´¡¤¢ .Ý�û¢417
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢.´¨� Â�çµõ �þ éÂ� ö� Ë�Ö÷ ÂÚ÷�È÷ ���õ¥ ¤¢ À�Ô¨ Ù÷¤ �� éøÂ�

,Â�çµõ )ÂÊ�ä Âû ´�ãì�õ .1 :¢øÂ�õ ¤�î �� üÖÎ�õ ´¡¤¢ ý�Â� Âþ¥ ����Î¬� ø ��¤�±äÂþ¥ .3 ¢¤�¢ ùÂð Âþ¥ ø¢ �þ ÂÔ¬ ùÂð Âû .2 .´¨� ùÂð ×þ ´¡¤¢ ¤¢ (ÂÚÜÞä ø Â�çµõ Ë�Ö÷�î üûÂð .5 ¢�ª üõ ùÀ�õ�÷ �Èþ¤ ´Æ�÷ ùÂð Âþ¥ �î üûÂð .4 À÷ÂÚþÀØþ ý�û �þ�ÆÞû �úûÂð�úûÂð ��Ö� Àª�� Â�çµõ Ýµµõ �þ Â�çµõ À÷��� üõ ÍÖê ïÂ� .6 ¢�ª üõ ùÀ�õ�÷ ïÂ� ¢¤�À÷ ùÂð Âþ¥À�µÆû �û¤���Â���¹µÆ� ý�Ìê ¤¢ üþ�¹��� 3�1´¡¤¢ ¥� üØ� üþ�¹��� ×þ ¥� À÷��� üõ �î ´¨� üµ¡¤¢ üÖÎ�õ ´¡¤¢ ý�Â� �þ�ÆÞû ×þý�Â�� ´�îÂ�� ×�þ ü���ã�þ ´�̈ � Â�þ£� ´�È�ðÂ�� ü�þ��¹����� ×�þ ü�þ��¹����� Â�û .À�þ� ´�̈ ¢ ����óø�ý�Â� Ýúõ Û¬� ×þ ýÂþÁ� ´ÈðÂ� .¢¤�¢ ¢��ø üÞþÀì ´¡¤¢ �� ÀþÀ� ´¡¤¢ ¥� ßµÈðÂ�Ýµþ¤�Úó� ¤¢ Óî¤�õ Â�¹÷¥ �þÂÑ÷üþ�¹��� ��óø� ´¡¤¢ ý�Â� ÀþÀ� üÚþ�ÆÞû ¢�¹þ� ý�Â� [1].´¨� Simulated Annealing´¡¤¢ ÛØª ßþ� ¤¢ .À÷� ùÀª ù¢�¢ ¼�®�� ÛØª ¤¢ üó�·õ �� ��Àî Âû �î ¢¤�¢ ¢��ø Âþ¥ ý�ûß�þ� ¥� ü�þ��¹����� ×�� ×�þ ��� ��ú�µ�¡¤¢ Â�þ��̈ .¢¤�¢ ¤�Â�ì Û�Ø�ª ²�� �́Þ�̈ ß���þ��� ��ª��ð ¤¢ ����óø�ø ïÂ�� ×�þ ß�µ�ª�¢Â�� :(Alternate Leaf) ��ú�ðÂ�� Ë�þ��ã�� .1 .À�÷� ùÀ�ª Û�¬��� ����óø� �́¡¤¢( a-1ÛØª ).�ÎÖ÷ ö�Þû ¤¢ ÂÚþ¢ ïÂ� �� ö� ü�þ�Úþ��). ÅØäÂ� ø ¢�ª �ä ∨�� À÷��� üõ ∧ Âû :(Alternate Operator) �ûÂÚÜÞä Ëþ�ã� .2418
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢(b-1 ÛØªÀþÀ� �¡�ª ×þ ö��� üõ (´¨� ÂÚÜÞä) ´Æ�÷ ïÂ� �î üûÂð Âû ¤¢ :(Grow) Çþø¤ .3(c-1 ÛØª) .¢Âî ¢�¹þ�ÛØª).ÀþÂ� �¤ ý� �¡�ª ö��µ�õ �î ´¨� ©Â� ,Çþø¤ üµÈðÂ� ´îÂ� :(Pruning) ©Â� .4( d-1.¢��ª ��ê��®� ýÀ�þÀ�� ïÂ�� ø ¢��ª ��µ�Æ�Ø�ª À�÷����ü�õ ïÂ�� Â�û :(Split Leaf) ïÂ�� Ý���Æ�Ö�� .5( e-1ÛØª)ÛØª ) .¢�ª éÁ� ´¡¤¢ ¥� À÷���üõ (Â�çµõ) ïÂ� Âû :(Delete Leaf) ïÂ� ö¢Âî éÁ� .6( f-1ùÀª ù¢�¢ ý�û üþ�¹��� ýÂ¨ ßþ� �� Óî¤�õ Â�¹÷¥ ö¢�� 2ü�µ¨�îøÂê�÷ �þÂÑ÷ �� ���� ��´¨À� üû��µõ üþ�¹��� ¢�Àã� ×þ �� ÂÚþ¢ üÖÎ�õ ´¡¤¢ Âû ¥� À÷��� üõ üÖÎ�õ ´¡¤¢ ×þ.Àþ��úóÀõ ßþÂµú� ý�¹µÆ� 4�1ø ´¡�¨ üÖÎ�õ °�îÂ� ý¢�þ¥ ¤��Æ� ¢�Àã� ùÀª ù¢�¢ Â�çµõ ýÂ¨ ×þ �� ö���üõ ÛÞä ¤¢ý�Â�� ö���µ�� ��î ¢¤�À�÷ ¢���ø ü�Ö�Î���õ ý��ú�µ�¡¤¢ ��Þ�û ö¢Â�î ´�̈ Â�ú�ê ý�Â�� ����÷ Ý���Ö�µ�Æ�õ ©ø¤ü����þ¥ ¤� ö��Ø�õ� Å�� �́ª�¢ ¤����µ�¡� ¤¢�¤ �ø��Ô�µ�õ ý��û ü������ Ç���� ��Þ�û ,ñÀ�õ ß�þÂ�µ�ú�� Ç���þ��ðü�Ö�Î���õ °���îÂ�� ß�þÂ�µ�ú�� ß�µ�ê��þ ý�Â�� .¢¤�À�÷ ¢���ø ß�Ø�Þ�õ ü�Ö�Î���õ ý��ú�µ�¡¤¢ ��Þ�û ¥� Û�õ��î.¢�È�õ ù¢�Ôµ¨� Annealing Simulated ý�ûÝµþ¤�Úó�¥�¤¢ ü÷��¨Âð¤ ñÀõ �� °¨��µõ 3¥��µõ� â��� ö¢�� ÂµÞî ,�¹µÆ� ßþ� ¤¢ ö¢�� ��ÜÎõ ¤��ãõßþ� �� ¯��Âõ 4ßØÞõ ý�úµó�� ý�Ìê ¤¢ ü��±�îÂ� ß��� ßµê�þ ý�Â� .Àª�±�õ ùÀª �µêÂð ÂÑ÷
Annealing ý��¹�µ�Æ�� Ý�µ�þ ¤��Ú�ó� ¥� ùÀ�ª �́ê��þ ���±���îÂ�� ��� ¯���Â�õ ý��ûÂ�µ�õ�¤��� ����÷ ø ��ú�±���îÂ��ü�Ö�Î���õ ´�¡¤¢ ×�þ �¤��¬ ×�þ �¤��¬ ��� ö���� ü�õ �¤ ü�ó��� °���îÂ�� Â�û .¢��ªü�õ ù¢��Ô�µ�¨�.¢�¢ ö�È÷ ,À�µÆû ��ÜÎõ ý �ûÂ�çµõ �î üþ�úðÂ� ¥� ÛØÈµõ

2Irreducibility in Markov chain theory

3Score function

4Score function 419
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢

ý��Ì�ê ¤¢ ø �́̈ � ü�ê¢��Ê�� ý��¹�µ�Æ�� Ý�µ�þ ¤��Ú�ó� ×�þ Annealing Simulated Ý�µ�þ ¤��Ú�ó�Àª��üõ °�îÂ� ßþÂµú� ñ�±÷¢ ùÀª ß��ã� ¥��µõ� â��� ý��±õ Â� ,üÖÎ�õ ��±�îÂ� ßØÞõ ý�úµó��ÓþÂã�( üÖÎ�õ ��±�îÂ� ßØÞõ ý�úµó��) S ��ó�� ý�Ìê ýø¤ Annealing Ýµþ¤�Úó�ý�ú�ø¥ ¥� �ä�Þ¹õ ×þ ø À�µÆû Í±�Âõ Ýû �� üÚþ�ÆÞû ÝµÆ�¨ ÂÏ�¡ �� �úµó�� .¢�ªüõùÀ�õ�÷ üþ�¹��� ,M ¤¢ Â¬��ä .¢�ª üõ ÓþÂã� S × S ¤¢ M ¤�µ¡�¨Âþ¥ ×þ �� S ¤¢ �þ�ÆÞûÀ�õ�÷üõ Ýû ¤ø�¹õ �¤ s, st ¢�ª ÛþÀ±� st �� üþ�¹��� ×� ×þ �� À�÷��µ� s´ó�� Âð� .¢�ªüõßþ� .À�¨¤üõ Ýû �� ´îÂ� k�� �î À�µÆû ýÂ¬��ä s, st ∈Mk���Èõ ¤�Ï �� .(s, st ∈ M)�î ¢¢Âð üõ üþ�¹��� ñ�±÷¢ ùÀª ÓþÂã� ¥��µõ� â��� �� ,ßØÞõ ý�û üþ�¹��� ß�� ¤¢ Ýµþ¤�Úó�
[1].¢�ª ñÀõ ¥��µõ� öÀª Âµú� �� Â¹�õâÏ�Öµõ ¤�±µä� ö�õ¥� 5�1. ¢��ªü�õ ��µ�êÂ�ð Â�Ñ�÷ ¤¢ ñÀ�õ ù¥�À�÷� ö�����ä ��� ü�Ö�Î���õ ñÀ�õ ¤¢ ¢�����õ ý��ûÂ���ç�µ�õ Û�î ¢�À�ã��¢�Àã� �î Ý�¨Â� üóÀõ �� ´¨� ßØÞõ Ýþ¢Âð üõ ¥��µõ� à�½ó ¥� ñÀõ ßþÂµú� ñ�±÷¢ �î ü÷�õ¥�úóÀõ ßþÂµú� ¢ÂØÜÞä �Æþ�Öõ �� ö��� üõ Ý�¨Â� ¢¤�¢ ���ú� ñÀõ �»÷� ¥� ýÂµÈ�� ý�ûÂ�çµõÀª�� ¢���õ ù¢�¢ üê�î ù¥�À÷� �� �î ü÷�õ¥ .¢Âî ��¿µ÷� �¤ ���ú� Àã� �� ñÀõ ,ÓÜµ¿õ ¢�ã�� ¤¢üê¢�Ê� ¤�Ï �� �î �¤�¬ ßþ� �� ¢Âî ù¢�Ôµ¨� 5ö�õ¥�� ©¥�õ� �ä�Þ¹õ ©ø¤ ¥� ö��� üõ�ûù¢�¢ ¥� ´ÞÆì ×þ ¥� ù¢�Ôµ¨� �� À÷�È�õ Ý�ÆÖ� ùÀª ß��ã� Ç�� ¥� ù¥�À÷� �� ùøÂðø¢ �� �ûù¢�¢

5Training & Test set 420
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ù¥�À÷�, (ö�õ¥�)Test �ä�Þ¹õ ö���ä �� ÂÚþ¢ ´ÞÆì ø (©¥�õ�)training �ä�Þ¹õ ö���ä ��,ü����þ¥ ¤� ø ©¥�Â�� ¤¢ ��ûù¢�¢ Û�î ¥� ù¢��Ô�µ�̈ � ý��� ��� ß�þ�Â������� .Ý�þ ¤ø� �́̈ À�� �¤ ���Ü�Î�õ ñÀ�õ�Þû Å³¨ ø Ý�û¢ üõ ©¥�Â� ©¥�õ� ùøÂð ¥� ù¢�Ôµ¨� �� �¤ ´��� ý�û ù¥�À÷� �� üþ�úóÀõ ,ñÀõ¥��µõ� ßþÂµú� �î ¢�ªüõ ��¿µ÷� üóÀõ ø Ý��î üõ ñ�Þä� ö�õ¥� ùøÂð ý�ûù¢�¢ ýø¤ �¤ �úóÀõ
[1].Àª�� �µª�¢ �¤ÂÔ¬ ñÀõ : ý¥�¨ üê¢�Ê� ö�õ¥� 6�1ø ¾¨�� üê¢�Ê� ©¥�Â� ¥� Û¬�� ý�û¥��µõ� �Æþ�Öõ �� ÛÖµÆõ Â�çµõ ø ¾¨�� ß�� ¯�±�¤� ¢��øÂê .¢Âî ü¨¤Â� ö�õ¥� ßþ� �� ö��� üõ �¤ Ýµþ¤�Úó� �Ü�¨�� ùÀª ´ê�þ üÖÎ�õ ñÀõ ßþÂµú��µª�À÷ ¢��ø X,Y ß�� üÏ�±�¤� Âð� .¢¤�À÷ ¢��ø X,Y ß�� üÏ�±�¤� º�û �î ´¨� ßþ� ÂÔ¬üê¢�Ê� ©¥�Â� ¤�ÂØ� �� ´ª�¢ Àû��¡ üê¢�Ê� ñÀõ ���Èõ ý¥��µõ� üÖÎ�õ ñÀõ ßþÂµú� Àª��ý�Â� Õ�ì¢ ¤�ÀÖõ p ö���ä �� �¤ À³� üÖÎ�õ ñÀõ ßþÂµú� ¥� ÂµÞî �î ñÀõ ßþ� ý�û¥��µõ� ´±Æ÷

[1].ÝþÂ�ð üõ ÂÑ÷ ¤¢ ÂÔ¬ ö�õ¥�

´��þ¢ ü��� Ç�� ý�Â� üÖÎ�õ ö��¨Âð¤ ©ø¤ ¢Â�¤�î 7�1ø ý¢Â�ê ¤��� ø ´���Þ�û� ��� ������ ��� ��î ´�¨� ü�Ü�õ��äÀ���� ý��ú�þ ¤��Þ���� ¥� ü�Ø�þ ø¢ á��÷ ´����þ¢ý¢Àãµõ ��ãó�Îõ ö��î�� .´¨� ¢�úÈõ ö� �� �Üµ�� ý�Â� ÂÎ¡Â� ¢�Âê� üþ�¨��ª �ø�ó ,üä�Þµ��ü�óø �́̈ � ùÀ�ª ���¹�÷� ¢�����õ ý¤��õ� ý��û ñÀ�õ ¥� ù¢��Ô�µ�̈ � ��� �́���þ¢ ¥øÂ�� ü������ Ç���� �́ú��421

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢�Þû ö¢Âî à�½ó ö�Øõ� ,´��þ¢ ¥øÂ� ýø¤ ÂÎ¡ Ûõ��ä Û��Öµõ ��Â�� ü��ó�� ´�Þû� Ýè¤ üÜäßµê�þ ¤�Ñ�õ �� ,�ãó�Îõ ßþ� ¤¢ .¢¤�À÷ ¢��ø üÜãê ý¤�õ� ý�ûñÀõ ¤¢ ßØÞõ Û��Öµõ ý�ûÂ��×�µÆ¹ó ö��¨Âð¤ ©ø¤ ¥� 2 á�÷ ´��þ¢ �� Í±�Âõ ÂÎ¡ Ûõ��ä ¥� °¨��õ üÖÎ�õ ��±�îÂ�.Àþ¢Âð ù¢�Ôµ¨� üÖÎ�õ
[2] (TLGS) ö�Â�ú�� À���³���ó ø À���ì ��ã�ó��Î�õ �¤��û��î Ç�¿�� ¢�Â�ê� ¥� ,ü�̈ ¤ Â�� ¢¤��õ �́��ã�Þ��ý��ûÂ���ç�µ�õ .À�÷À�ª ¢¤�ø Û���Ü�½�� ¤¢ (¢Â�õ %42/2 ø ö¥ %57/8) Â�Ô�÷ 3523.À�÷À�ª ���¿�µ�÷�(¢¤�À÷ /¢¤�¢ ÂÎ¡ Ûõ�ä) üµó�� ø¢ ý�ûÂ�çµõ �� , [3]ÂÎ¡ Ûõ��ä ÓþÂã� Õ±Ï ü¨¤Â� ¢¤�õÀ÷Àª ÛþÀ±�
Logistic Logic)ü�Ö�Î���õ ×���µ�Æ�¹�ó ö����¨Â�ð¤ ©ø¤ ¥� ù¢��Ô�µ�¨� ��� ¯���Â�õ ý��ûÛ���Ü�½��Ýµþ¤�Úó� ýÂ�ð¤�î �� �� ñÀõ ý�ûÂµõ�¤�� .Àª ��¹÷� ”éÂ½÷� ù¤�õ�” ¥��µõ� â��� �� (RegressionüÖÎ�õ ��±�îÂ� ���ú� ¢�Àã� ,öÀª ¢¤ø�Â� Ç�� ¥� ���µ�� ¤�Ñ�õ �� .Àª ¢¤ø�Â� Annealing.Àþ¢Âð ß��ã� âÏ�Öµõ ¤�±µä� ©ø¤ �� ñÀõ ý�ûÂ�çµõ øüÖÎ�õ ×�µÆ¹ó ö��¨Âð¤ ñÀõ ¢¤�ø ´��þ¢ ¥øÂ� �� ¯�±�¤� ¤¢ üµó��ø¢ ÂÎ¡ Ûõ�ä ù¢¤�ú�ñÀõ é�Â½÷� ù¤�õ� ýø¤ (ñÀõ ¤¢ ñ�ÞÈõ ý�ûÂ�çµõ ¢�Àã�) ñÀõ Àã� ��Â��ç� Â���� .À÷Àªý��û ù¥�À�÷�ø ü�Ö�Î���õ °���îÂ�� 4 ø 3ø2ø1 ��� ùÀ�ª ù¢�¢ ©¥�Â�� ü�Ö�Î���õ ×���µ�Æ�¹�ó ö����¨Â�ð¤.âÏ�Öµõ ¤�±µä� ö�õ¥� ��¥��µõ� .´¨� ùÀª ù¢�¢ ö�È÷ 2 ÛØª ¤¢ ,ïÂ� 10 �� 2 ¥� �ø�Ôµõ.Àû¢ üõ �¤ Â�çµõ 5 ø üÖÎ�õ °�îÂ� 4�� üóÀõ ��¿µ÷� ¢�ú�È�� , ñÀõ °¨��õ Àã� ß��ã� ý�Â�¢À¬¤¢ ,âÏ�Öµõ ¤�±µä� ö�õ¥� ¥� ù¢�Ôµ¨� �� ñÀõ °¨��õ ù¥�À÷� ß��ã� ¥� Àã� °��Â� ßþ� ��¤¢ �¹µÆ� �� Annealing Ýµþ¤�Úó� .Ý�µÆû Â�çµõ 5 ø üÖÎ�õ °�îÂ� 4 �� ñÀõ ßþÂµú� ßµê�þ.À÷¤�¢ �¤ é�Â½÷� ù¤�õ� ßþÂµÞî �î À��þüõ �¤ �ûÂ�çµõ ¥� ü±�îÂ� ,üþ�úóÀõ ß��� ��ó�� ý�Ìêø ¢Âê �� ÂÊ½�õ �¹�µ÷ �õ��ó� ´¨� ü��ó�Þµ�� ø üê¢�Ê� Ýµþ¤�Úó� ×þ Ýµþ¤�Úó� ßþ� ö��ü÷�ø�Âê �� Ýµþ¤�Úó� ý�Â�� ¤�� 10 ¤¢ �î üóÀõ ßþ�Â���� ¢�ªüÞ÷ Û¬�� �¹µÆ� ¤¢ üþ�µØþùÀû�Èõ ý�úóÀõ Âþ�¨ .Àþ¢Âð üêÂãõ Ýµþ¤�Úó� °¿µ�õ ñÀõ ö���ä �� Àª ùÀû�Èõ üþ�ó�� ü±Æ÷1 ÛØª ¤¢ Û¬�� ñÀõ .À�µª�¢ üÞî ýÂþÁ�Â��ç� ¤�� 10 ßþ� ¤¢ °¿µ�õ ñÀõ �� ´±Æ÷ ùÀª.´¨� ùÀª ���¤�
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢

âÏ�Öµõ ¤�±µä� ö�õ¥� :(1) ÛØªø �́��̈ ��Æ�� ö�����õ ø é�Â�½�÷� ù¤��õ� ,ùÀ�õ� �́̈ À�� ü�Ö�Î���õ ñÀ�õ ��Æ�þ��Ö�õ ø ü����þ¥ ¤� ý�Â��ÍÖê ö� ¤¢ �î üó�Þãõ ×�µÆ¹ó ö��¨Âð¤ ¥� Û¬�� Âþ¢�Öõ �� ø Àª �±¨�½õ ñÀõ üðÄþø¥øÂ� ü���Ç�� ¤¢ �ûñÀõ ´½¬ �Æþ�Öõ ý�Â� .Àª �Æþ�Öõ À÷Àª ¢¤�ø �ûÂ�çµõ üÜ¬� ��Â���±¨�½õ �ú÷� Âþ¥ ¼Î¨ ø Ý¨¤�ûö� ¥� ��ÀîÂû ý�Â� ROC 6¢ÂØÜÞä �Ê¿Èõ ü�½�õ ´��þ¢Â�þ¥ ¼�Î�¨ ý�Â�� ü�÷������Þ�Ï� Û�¬���ê ,����÷ ��ûñÀ�õ ü�û¢ Ý���Þ�ã�� ´���Ü����ì ü����þ¥ ¤� ý�Â�� .À�þ¢Â�ð©Â�� ��Î�Ö�÷ .À�õ� �́̈ À�� (Bootstrap) ö�¢Â�ð¢��¡ ø ñ��Þ�ã�õ ©ø¤ ø¢ ��� ROC ý��ûü���½���õ.Àª �±¨�½õ [4] Å÷Âê¤ Õ±Ï ñÀõ üðÄþø ø ´�¨�Æ� �±¨�½õ ý�Â�
√
(1− Sensitivity)2 + (1− Specificity)2.Àª ù¢�Ôµ¨� üÖÎ�õ ×�µÆ¹ó ö��¨Âð¤ ©¥�Â� ý�Â� 2.8.1 �¿Æ÷ R ý�û¤��ê� �Â÷ ¥��û �µê�þ 2,ü¨¤Â� ¢¤�õ (%2/42) ¢Âõ 5841 ø ( %8/57 ) ö¥ 8302 Ûõ�ª ÂÔ÷ á�Þ¹õ ¥� 3253��� ýÂ���Ú���� �À�õ ñ��Ï ¤¢ (%5/6) ö��÷¥ ¥� Â�Ô�÷ 331 ø (%4/5) ö�¢Â�õ ¥� Â�Ô�÷ 08 ¢�À�ã��

6Receiver Operating Charactristic 423
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢À�È�÷ ùÀ�û��È�õ ùøÂ�ð ø¢ ß�þ� ß���� ��Ü�µ��� ö�����õ ¤¢ ý¤�¢ ü���ã�õ �ø��Ô�� ��î À�÷À�ª ��Ü�µ�±�õ ´����þ¢¢�¢ ö�È÷ üµ��þ¢ Â�è ø üµ��þ¢ ùøÂð ø¢ ¤¢ ´��þ¢ �� Í±�Âõ ÂÎ¡ Ûõ��ä �Æþ�Öõ . .(p = 0/1)´��þ¢ ¥øÂ� ýø¤ HDL ø öÀ�Èî ¤�Ú�¨ , ´�Æ�� ,ü÷À� ´�ó�ãê ¥� Â�è ÂÎ¡ Ûõ��ä �Þû �î(2 ñøÀ�) .À�µª�¢ ý¤�¢ ü�ãõ Â����ñ�ÞÈõ Â�çµõ 5 ø üó�� °�îÂ� 4 �� üÖÎ�õ ×�µÆ¹ó ö��¨Âð¤ ý�Â� Anealing Ýµþ¤�Úó�Å÷�ª ´±Æ÷ �� �µª�÷ À�ì ÛÞ½� ñ�Üµ¡� ßµª�¢ :´ê�þ �¤ �¤�¬ ßþ� �� ü��±�îÂ� ,ñÀõ ¤¢´�±�Æ�÷ ��� ��µ�ä��̈ ø¢ À���ì Û�Þ�½�� ñ��Ü�µ�¡� ß�µ�ª�¢ ,(OR=5/53 CI %95:(4/03 ø 7/59))�́±�Æ�÷ ��� �́���þ¢ ü�Ü���õ��ê ��Ö����̈ ß�µ�ª�À�÷ (OR=5/45 CI %95:(3/96 ø 7/49)) Å�÷��ªÂ�Þ�î ¤ø¢ ��þ ß�µ�ª�¢ ��ó��� À�þÂ�Æ���Ü�ðýÂ�� , (OR=1/89 CI %95: (1/38 ø 2/63)) Å�÷��ª�� ��±�îÂ� ßþ� �Þû .(OR=2/4 CI %95 (1/73ø 3/32)) Å÷�ª ´±Æ÷ �� ßµª�¢ ï¤���ú÷� ¥� üØþ ø üÜ¬� Â�� �¤�¬ �� ��±�îÂ� ¥� �� 3 .À÷¢�� ¤�¢ü�ãõ 0/100 ¥� ÂµÞî p-valueù¢�¢ ö�È÷ 3 ñøÀ� ¤¢ �î Àª Âû�Ò '�ó�� ÂÞî ¤ø¢ �þ �ó�� ÀþÂÆ�ÜðýÂ�' Û��Öµõ Â�� �¤�¬ ��À�ì ñø� ´¡¤¢ ÛØª ßþ� ¤¢ .´¨� ùÀõ� 3 ÛØª ¤¢ ��÷ ñÀõ ßþ� üµ¡¤¢ Çþ�Þ÷ .´¨� ùÀªüÜ�õ�ê �Ö��¨ ø ùÀª Âû�Ò ¢�Ìµõ °�îÂ� �¤�¬ �� �î �ø¢ ´¡¤¢ ,ßµª�¢ �ó�� ý�µª�÷ ö�¡ÂÞî ¤ø¢ �¤�ú� ´¡¤¢ ø ßµª�¢ �ó�� �µä�¨ø¢ À�ì ��¨ ´¡¤¢ , ÀûÀ�õ ö�È÷ �¤ ßµª�À÷ ´��þ¢(¢�ª üõ ��÷ Àª�� ñ�õÂ÷ Â�è ø¢ Âû ´ó�� Ûõ�ª �î ) ßµª�¢ �ó�� ÀþÂÆ�Üð ýÂ� �þ ßµª�¢ �ó��×�µÆ¹ó ö��¨Âð¤ ��ð ßþÂ¡� ¸þ�µ÷ .À�û¢ üõ ö�È÷ �¤ ´��þ¢ Â� Â��õ üó�� ��±�îÂ� ö���ä ��ùÀÈ÷ ù¢�¢ ö�È÷ ¸þ�µ÷ )¢�� ö�ª üÜ¬� Â�� �� ÍÖê üóø �ûÂ�çµõ ß�Þû Ûõ�ª ��÷ øÂÈ�� ��¨Âõ��÷ ýÂµõ�¤���÷ ø ýÂµõ�¤�� ö���ÞÏ� Û¬��ê ø �úóÀõ ¤�¢�Þ÷ Âþ¥ ¼Î¨ �� ¯��Âõ ñøÀ� .(´¨�ü��¿� ý�îÂõ À� ��Ìì ,�÷�Þ÷ Ý¹� ö¢�� �ó�� Û�ó¢ �� Û¬��ê ßþ�¤¢ .´¨�ùÀõ� 4 ñøÀ� ¤¢ù¤�õ� .Àª ùÀû�Èõ Bootstrap ø ü±÷�¹õ ©ø¤ ø¢ ¤¢ üú��Èõ ö���ÞÏ� Û¬��ê ø ¢�� ¤�ÂìÂ�1206/8 øÂÈ��� ×�µÆ¹ó ñÀõ ý�Â� ø 1203/3 ¤��Â� üÖÎ�õ ×�µÆ¹ó ñÀõ é�Â½÷�ý�Â� ø %83 ö� üðÄþø ø %74 ñÀõ ´�¨�Æ� ,üµ¡¤¢ 4 üÖÎ�õ ñÀõ ý�Â� .Àª �±¨�½õ´�¨�Æ� ,øÂÈ�� ×�µÆ¹ó ñÀõ
424
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢

�� üÖÎ�õ ×�µÆ¹ó ñÀõ ¤¢ Annealing Ýµþ¤�Úó� �� ùÀª ´ê�þ üó�� ��±�îÂ� üµ¡¤¢ Çþ�Þ÷ (2) ÛØªüêÂãõ 1 ñøÀ� ¤¢ �úµ¡¤¢ ¤¢ ùÀª ùÀû�Èõ ý�ûÂ�çµõ .´��þ¢ ¥øÂ� ü���Ç�� ý�Â� ïÂ� 5 ø ´¡¤¢4Â�ÆÔ� Â�çµõ ö� Ë�Ö÷ �¤�¬ �� ñÀõ ¤¢ À÷�ùÀª Âû�Ò ´¡¤¢ ¤¢ ù��¨ ���õ¥ �� �î üþ�ûÂ�çµõ .À÷� ùÀªÀ÷�ª üõ

425
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ñÀõ ¤¢ ��Àî Âû �� ¯��Âõ °þ�Â® ø Annealing Ýµþ¤�Úó� �� ùÀª ´ê�þ üó�� ��±�îÂ� :1 ñøÀ�´��þ¢ ¥øÂ� ü��±È�� ý�Â� Â�çµõ 5 ø üó�� °�îÂ�4 �� üÖÎ�õ ×�µÆ¹ó
p-value %95 ö���ÞÏ� �b Ü¬�ê ´¿� ´±Æ÷ ¤��ãõ ý�Î¡ °þÂ® ´¡¤¢ üó�� ��±�îÂ���� À� ß�þ�� À�>0/001 7/59 4/03 5/53 0/16 1/71 1 ´¡¤¢ IFG>0/001 0/72 0/38 0/53 0/16 �0/63 2 ´¡¤¢ (FH −DM)c>0/001 7/49 3/96 5/45 0/16 1/69 3 ´¡¤¢ IGT>0/001 3/32 1/73 2/40 0/16 0/87 4 ´¡¤¢ TG ∨WC>0/001 0/02 0/18 �3/85 ñÀõ ´��� ñÀõ ´���

Bootstrap ø ýÂµõ�¤�� ö���ÞÏ� Û¬��êø ¤�¢�Þ÷ Âþ¥ ¼Î¨ :2 ñøÀ�ý�Î¡ ¼Î¨
%95 ö���ÞÏ� �b Ü¬�ê Âê �� %95 ö���ÞÏ� �b Ü¬�ê Âþ¥

Bootstrap ¥� ù¢�Ôµ¨� �� ñ�õÂ÷ âþ¥�� p-value ¤��ãõ ¤�¢�Þ÷ ñÀõ
ROC��� À� ß�þ�� À� ��� À� ß�þ�� À�0/869 0/808 0/871 0/808 >0/001 0/016 0/839 üó�Þãõ ×�µÆ¹ó ö��¨Âð¤0/872 0/812 0/874 0/813 >0/001 0/015 0/843 üó�� °�îÂ� 4 �� üÖÎ�õ ñÀõýÂ�ð �¹�µ÷ ø ¶½� 3�ÜÞ� ¥� ¢¤�¢ ¢��ø üµó�� ø¢ Àä��ì ßµ¡�¨ ¤¢ ýÀ�Þª¥¤� ý�úªø¤ ,üÖÎ�õ ö��¨Âð¤ Â� ùø�ÜäüÖÎ�õ ö��¨Âð¤ üóø . . . ø 7ü��ª�õ ýÂ�ð¢�þ ,Â���³õ�î ��Üä ¤¢ Ý�ÞÊ� Àä��ì ,Ý�ÞÊ� ´¡¤¢�� �î ´¨� üªø¤ �ú�� ,üµó��ø¢ ý�ûÂ�çµõ ý�Â� ýÂ�ðÝ�ÞÊ� ý�úªø¤ Âþ�¨ �� �Æþ�Öõ ¤¢.Àª�� üõ ü��±�îÂ� ß��� ´ó�� ý�Ìê Ûî ¤¢ üµó�� ø¢ ý�ûÂ�çµõ ¥� üó�� ��±�îÂ� ñ�±÷¢É�¿Ü� ø üó�� �¤�±ä ×þ °ó�ì ¤¢ Â�çµõ ßþÀ�� ß�� Û��Öµõ ��Â�� ö¢Âî à�½ó ´�Ü��ì�� °þ�Â® ø �µª�¢ �¤ ü÷��¨Âð¤ ñÀõ ×þ °ó�ì ö��»Þû üþ�ú÷ ñÀõ �î ý¤�Ï �� �ûÂ�çµõ

[1].´¨ � ¢���õ ý�úªø¤ �� ´±Æ÷ ©ø¤ ßþ� ý�þ��õ ¥�À÷�ª üõ ö�õ¥� ø Â�ÆÔ� üð¢�¨ñÀõ ¤¢ ñ�ÞÈõ ý�ûÂ�çµõ ö�Þû üó�Þãõ ×�µÆ¹ó ��ð ßþÂ¡� ¤¢ ùÀª ¢¤�ø ý�ûÂ�çµõüÜ¬� Â�� 5 ×�µÆ¹ó ñÀõ ¤¢ �î �ø�Ô� ßþ� �� À÷¢�� Â�çµõ 5 ø üÖÎ�õ °�îÂ� 4 �� üÖÎ�õ
7Machine learnin 426
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢�¤�¬ �� °�îÂ� ×þ ø üÜ¬� Â�� �¤�¬ �� °�îÂ� 3 üÖÎ�õ ñÀõ ¤¢ �î üó�� ¤¢ ¢¤�¢ ¢��øö��µ� Àþ�ª ,Û�Ü½� ßþ� �� ���� �� .´¨�ùÀª Âû�Ò (ÀþÂÆ�ÜðýÂ� �þ ÂÞî ¤ø¢ ) Û��Öµõ Â��ø Û��Öµõ ��Â�� ¢��ø ,ùÀª Âî£ ÂÎ¡ Ûõ��ä ¥� ù¢�Ôµ¨� �� ´��þ¢ ¥øÂ� ¢¤�õ ¤¢ �î ´êÂð �¹�µ÷ø ´¨�ûÂ�çµõ üÜ¬� ��Â�� ´¨� Ýúõ �»÷� ø ´Æ�÷ ùÀ��î ö�ÂÚ÷ ö�À�� �ú÷� ö¢ÂØ÷ à�½óùÀª ùÀû�Èõ Û��Öµõ Â�� �ú�� .À÷¤�¢ ÇÖ÷ ´��þ¢ ¥øÂ� ¤¢ Ýû ¥� ÛÖµÆõ �¤�¬�� �ûÂ�çµõ �Âû�Ò��÷ Û��Öµõ Â�� ß�Þû ßµêÂð ÂÑ÷ ¤¢ �î ´¨� ÀþÂÆ�ÜðýÂ� ø ÂÞî ¤ø¢ �� ¯��Âõ ñÀõ ßþ� ¤¢�� üÜ¬� ��Â�� ¥� Û¬�� ×�µÆ¹ó ý�Â� 1206/88 ¥� ñÀõ é�Â½÷� ù¤�õ� Çû�î ´ä��¤�¢�Þ÷ Âþ¥ ¼Î¨ .´¨� ùÀª ñÀõ ü���Ç�� �¤Àì Çþ��ê� ø üÖÎ�õ ñÀõ ý�Â� 1203/03üÜ¬� ��Â�� ¥� Û¬�� ×�µÆ¹ó ¤�¢�Þ÷ Âþ¥ ¼Î¨ ø 0/843Â��Â� Â�çµõ 5 �� üÖÎ�õ ñÀõ.Àª��üõ 0/839¤¢ üóø ÀÈ÷ ´ê�þ üú��Èõ �ãó�Îõ ,üÖÎ�õ ×�µÆ¹ó ö��¨Âð¤ �� ´��þ¢ ü��±È�� ¢¤�õ ¤¢���Èõ ÂÎ¡ Ûõ��ä À÷�úµ¡�¢Â� ´��þ¢ ¢¤�õ ¤¢ ýÂ�ÚÞ�ÞÊ� Àä��ì ü¨¤Â� �� �î ü��ãó�Îõ¤¢ 2007 ñ�¨ ¤¢ [5] Ç÷�¤�ØÞû ø ö�ÆÜþø �ÜÞ� ¥� .´¨� ùÀõ� ´¨À� Â®�� ÇûøÄ� ��ÂÞî ¤ø¢ ,�ó�� ß¨ ÂÎ¡ Ûõ��ä ,ñ�¨ 50 ý�ó�� ¢�Âê� ¤¢ ´��þ¢ ¥øÂ� ü��±È�� ý�Â� ý�úãó�Îõ�� �¤ ß�þ�� HDL ø �ó�� ÀþÂÆ�Üð ýÂ� ,�µª�÷ À�ì ÛÞ½� ñ�Üµ¡� ,´��þ¢ üÜ�õ�ê �Ö��¨ ,�ó��ñ�¨ ¤¢ [6] ö�¤�ØÞû ø í¤�� �î ýÂÚþ¢ �ãó�Îõ ¤¢ .À��Ø�õ üêÂãõ ß�±È�� ý�ûÂ�çµõ ö���äÀ�ì ÛÞ½� ñ�Üµ¡� ø �ó�� ÀþÂÆ�ÜðýÂ� ,ü±Üì ý�ûý¤�Þ�� ,üì�� ,¢�Ä÷ À÷¢�¢ ��¹÷� 1998.À÷�û¢Âî üêÂãõ ´��þ¢ ¥øÂ� ¤¢ Â��õ Ûõ��ä ö���ä �� �¤ �µä�¨ø¢ ø �µª�÷����¤� ø ,Â�Î�¡ Û�õ��ä ¢���ø �À�ä ��þ ø ¢���ø �¤��¬ ��� Õ���Ö�½�� ý��ûÂ���ç�µ�õ ö¢Â�î ü�µ�ó���ø¢¥��÷ öøÀ� ö� ¥� ù¢�Ôµ¨� üð¢�¨ ø ü��ó�� à�½ó ¥� üµó��ø¢ ý�ûÂ�çµõ ßþ� ¥� ù¢�Ôµ¨� �� üóÀõùÀû�Èõ üÖÎ�õ ñÀõ é�Üµ¡� .Àª��üõ ö�ø�Âê ©¥¤� ø ´�Þû� ���� ,¢�Âê� ü��� ��ä�ÜÏ� ��ÂÎ¡ Ûõ��ä ß�� Û��Öµõ ��Â�� ö¢�� ����÷ ¥� üî�� �î ´¨� Ýî üó�Þãõ ×�µÆ¹ó �� ùÀª.´¨� ´��þ¢ üµó��ø¢ùÀÈÞð ý�û ù¢�¢ ÛØÈõ ´¨� ßØÞõ üÖÎ�õ ö��¨Âð¤ ý�û´þ¢øÀ½õ ¥� üØþ À��Âû´¨� ßþ� ¢¤�¢ üä��Êõ ü±Êä ý�û�Ø±ª ñÀõ À�÷�õ üþ�û©ø¤ �� ´±Æ÷ �î üµþ�õ üóø�� �µÆ� ,Åî�î �þ ×�µÆ¹ó ,üÎ¡ �ÜÞ� ¥� ¢���õ ý�ûö��¨Âð¤ ¥� üØþ ÛØª �� �Üõ�î �î�� ¯��Âõ ý�û ù¤�õ� ø �û¥��µõ� �� ñÀõ ü��þ¥ ¤� ,°þ�Â® ÂÆ�Ô� ´�Ü��ì ø ´¨� �ãó�Îõ á�÷ß�� Û��Öµõ ��Â�� ö¢Âî à�½ó ´�Ü��ì ß��»Þû .¢¤�¢ ¢��ø ö� ¤¢ ùÀª ù¢�Ôµ¨� ö��¨Âð¤ á�÷�� ´±Æ÷ ©ø¤ ßþ� ý�þ��õ ¥� �ûÂ�çµõ É�¿Ü� ø üó�� �¤�±ä ×þ °ó�ì ¤¢ Â�çµõ ßþÀ��
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