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ID

1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ø ö�ú�� ¾¨�� Â� Â��bõ üØÞî ý�ûÂ�çµõ �� ö�ú�� §�î ö��¨Âð¤ ñÀõùÀª ùÀû�Èõ ý�û¾¨��ü��Æ� ßÆ½õ À�¨ ,üó�Þ� À�ÈÞ� ,üÌ�ê ��ø�ö�úÔ¬� üØª����Üä ù�ÚÈ÷�¢ ,ý��ó��õÀ��� ø üµÆþ¥ ¤�õ� ùøÂðù¥�À÷� �þ ùÀû�Èõ Û��ì Ý�ÖµÆõ �î À÷¤�¢ ¢��ø ýÂÑ÷ Ý�û�Ôõ üÈûøÄ� ý�û ù¥�� ¥� ý¤��Æ� ¤¢§�¨�Â� Ý�û�Ôõ ßþ� .À�µÆû ö�ú�� ý�ûÂ�çµõ �� ��¨�õ ý¤�õ� ����¢� ¤¢ �î À�µÆ�÷ ýÂ�ðö�ú�� Â�çµõ ý�úóÀõ .À÷¢Âð üõ ��Â¿µ¨� �ú÷� ¥� üþ�ûÂÚ÷�È÷ ö���ã� ùÀû�Èõ Û��ì ý�ûÂ�çµõý�ûÂ�çµõ ��Â¿µ¨� ÕþÂÏ ¥� ùÀª ùÀû�Èõ ý�ûÂ�çµõ ß�� �Î��¤ ý¥�ÆóÀõ ¤¢ ýÀ�Þ÷��� ¤����ß�� �Î��¤ ¢��ø ­Âê �� ö�ú�� §�î Û�Ü½� , ö�ú�� ý�ûÂ�çµõ ù¥�� ¤¢ .À�ª�� üõ ö�ú��°ó�ì ¤¢ �ú÷� ß�� �Î��¤ ýÀ�±óÀõ �� ��Àì� �µÆÆð ùÀª ùÀû�Èõ ý�ûÂ�çµõ ¥� ý� �ä�Þ¹õ¢Â�¤�î ö�ú�� §�î ý�úóÀõ , Â�¡� ý�úó�¨ ¤¢ .Àþ�Þ÷ üõ �µÆÆð ö�ú�� Â�çµõ ×þ ��Â¿µ¨�¤¢ �î À÷� �µê�þ üØÞî ý�ûÂ�çµõ ø �µÆÆð ý�ûÂ�çµõ ß�� ¯�±�¤� Û�Ü½� ø �þ�¹� ¤¢ ü÷�ø�Âê©ÂµÆð �Âê �ó�Öõ ßþ� ¤¢ .À÷� �µêÂð ¤�Âì ù¢�Ôµ¨� ¢¤�õ ö�ú�� §�î ö��¨Âð¤ ý�úóÀõ °ó�ìý��ûÂ���ã�µ�õ ý¤�Á�ðÂ��� ü����þ¥ ¤� ö��Ø�õ� ��î ¢��ª ü�õ ü�êÂ�ã�õ ö��ú���� §��î ö����̈ Â�ð¤ ¥� ý� ��µ�ê��þ.À�î üõ Ýû�Âê ö�õ�Þû �¤ ùÀª ùÀû�Èõ ¾¨�� ý�ûÂ�çµõ ��÷ ø ö�ú�� ¾¨�� Â�çµõ Â� üØÞî¼�®�� ñÀõ ýÂþÁ� üþ�¨��ª ø �ûÂµõ�¤�� ¢¤ø�Â� ý�úªø¤ ,¢�ª üõ ö��� ñÀõ ýÂÑ÷ ü÷�±õ¢�ª üõ ö� üÜÞä ¢Âî¤�î ©ÂµÆð °��õ �î ñÀõ ÍÆ� ýÂÑ÷ ý�û ©ø¤ .¢�ª üõ ù¢�¢Ç¹�¨ ¤�Ñ�õ �� üØª�� ù¥�� ¤¢ üó�·õ Âî£ �� ñÀõ üÜÞä ¢Âî¤�î .¢Â�ð üõ ¤�Âì ù¤�ª� ¢¤�õ.¢�ª üõ ù¢�¢ �Âª ö� Â� Â��bõ Ûõ��ä ø ö�ÏÂ¨ ùÀ�û¢ ¤�ÀÈû Ý��ä ¥� ¢�Âê� üû�ð� ö���õ¤�À�È�û Ý����ä ,ýÂ�þÁ�� ü�þ��̈ ����ª ,ö��ú���� §��î ö����̈ Â�ð¤ ,ö��ú���� Â���ç�µ�õ :ýÀ���Ü�î ý��ûù��ø.ö�ÏÂ¨ ùÀ�û¢�õÀÖõ 1ý��ó�õÀ��� ø üØª�� , ý¤�µê¤ , üä�Þµ�� ��Üä ¤¢ ¢���õ ý�û¤��ãõ ø Ý�û�Ôõ ¥� ý¤��Æ�ý�û¤�µê¤ , üì�¡� ���¬�Ê¡ , ¢�Àãµ¨�,�úªÂÚ÷.À�µÆ�÷ ü��þ¥ ¤� Û��ì Ý�ÖµÆõ ø ¼®�ø ¤�Î�À�÷�õ üÚª�� ö�ø ¤ ý�úþ¤�Þ�� ¥� üÌã� ø üû�ð� ö���õ , üµ�Ê¿ª ý�ú�ðÄþø , üä�Þµ��348
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý�ûÂ�çµõ �� ý¤�õ� ����¢� ¤¢ �î À�µÆû �ó�Öõ ßþ� ¥� ... ø ü÷Âêø��Ø¨� , üð¢ÂÆê� , §Âµ¨�üõ ×Þî ö�ú�� Ý�û�Ôõ üãì�ø ´�û�õ �ãó�Îõ ø ��Â¿µ¨� �� �î üµê��û¤ .À�µÆû ��¨�õ ö�ú��§�î ��ó�÷� Ûõ�ª üÜî �µ¨¢ ßþ� ¥� ý� �ä�Þ¹õÂþ¥ , Àª�� üõ ö�ú�� Â�çµõ ý�úóÀõ À�î§�î ��ó�÷� , �ä�Þ¹õ Âþ¥ ßþ� ¤¢ ñÀõ ßþÂ� ù¢�¨ .Àª�� üõ ö�ú�� §�î ö��¨Âð¤ ø ö�ú��ßÚÞû ý�û �ãõ�� Âþ¥ ��Â¿µ¨� ý�Â� ý¤�õ� ©ø¤ ×þ ö�ú�� §�î ��ó�÷� .Àª�� üõ ö�ú��ùÀª ùÀû�Èõ �µÆÆð ùÂ�çµõÀ�� ý�û ù¢�¢ �� �û ü÷¢�õ¥� ¾¨�� ý�Úó� §�¨�Â� �ãõ�� ×þ ¥��µÆ±Þû Ýû �� �ãó�Îõ ¢¤�õ ý�û ü÷¢�õ¥� �î ´¨� ßþ� §�î ��ó�÷� üÜ¬� ùÀþ� .Àª�� üõ¤¢ ßÚÞû �ãõ��Âþ¥ ßþÀ�� ¥� ü±�îÂ� ö��� üõ �¤ �ãó�Îõ ¢¤�õ âõ��� �î ý� �÷�ð �� À�µÆûö�ú�� ý�ú¨�î ÇÖ÷ �î Àª�� üõ âõ���Âþ¥ ßþ� ßµê�þ ö�ú�� §�î ��ó�÷� éÀû .´êÂð ÂÑ÷¾¨�� ö���õ à�½ó ¥� �î üþ�ú÷� �û ü÷¢�õ¥� ö��õ ¥� ö�ú�� §�î ��ó�÷� ¤¢ .À�þ�Þ÷ üõ �Ôþ� �¤ü÷¢�õ¥� .À÷Â�ð üõ ¤�Âì §�î ×þ ¤¢ À÷¤�¢ ü¨�ÞÜõ ´û�±ª ùÀª ùÀû�Èõ ý�ûÂ�çµõ �� üû¢¥� �ø�Ôµõ ÓÜµ¿õ ý�ú¨�î ¤¢ âì�ø ý�û ü÷¢�õ¥� ø ���Èõ �õ�î §�î Âû ¤¢ âì�ø ý�ûý�Úó� à�½ó ¥� �¤ �ú¨�î ß�� ¤¢ �Æþ�Öõ ��¹÷� ö�Øõ� , ´�¬�¡ ß�Þû ø À�µÆû ÂÚþÀÞûý�û ù¢�¢ ¤¢ ö�ú�� §�î Û�Ü½� §�¨� ßþ�Â� .À�î üõ Ýû�Âê ùÀª ùÀû�Èõ ý�ûÂ�çµõ �� ¾¨���ûÂ�çµõ ¤�µ¡�¨ �� üÜõ�ä Û�Ü½� .´êÂð ÂÑ÷ ¤¢ üÜõ�ä Û�Ü½� �� ÂÒ��µõ ö�ø� üõ �¤ �µÆÆð�µ¨¢ �úûøÂð ¤¢ üÚµÆ±Þû °þÂ® ö�»Þû üþ�úî�õ ý��±õ Â� �ûÂ�çµõ ü�ãþ ´¨� Í±�Âõ.´¨� Í±�Âõ �û ü÷¢�õ¥� ¤�µ¡�¨ �� ö�ú�� §�î ��ó�÷� �õ� À÷�ª üõ ýÀ��ý�ûÂ�çµõ ö� ¤¢ �î Àª�� üõ ö�ú�� §�î ��ó�÷� �µê�þ Ý�Þã� ´ó�� ö�ú�� §�î ö��¨Âð¤ßµêÂð ¤�Âì Â� ý¤�ÁðÂ�� ù�½÷ ü��þ¥ ¤� ø ö�ú�� ý�ú¨�î Û�ØÈ� ö¢Âî ���ú� ý�Â� , üØÞî¢¤�ø (À��î üõ �Ôþ� �úóÀõ ßþ� ¤¢ �¤ ¾¨�� Â�çµõ ÇÖ÷) ùÀª Û�ØÈ� ý�ú¨�î ¤¢ �û ü÷¢�õ¥�Àª�� üõ ×�µÆ¹ó ö��¨Âð¤ ñÀõ ��±ª f�õ�î ü÷��¨Âð¤ ñÀõ ßþ� ��±õ ßþ� Â� .À÷�ª üõ ñÀõÝ�ÔµÆõ ¤�Ï �� �î ´¨� �µÆÆð Â�çµõ ×þ ¾¨�� Â�çµõ ×�µÆ¹ó ö��¨Âð¤ ¤¢ �î �ø�Ô� ßþ� ��Â�ãµõ ×þ ¾¨�� Â�çµõ ö�ú�� §�î ö��¨Âð¤ ¤¢ �Ø�ó�� ¤¢ , ´¨� ýÂ�ð ù¥�À÷� ø ùÀû�Èõ Û��ì¤¢ .´Æ�÷ ýÂ�ð ù¥�À÷� �þ ùÀû�Èõ Û��ì Ý�ÖµÆõ ¤�Ï �� �î ´¨� (ö�ú�� ý�ú¨�î) �µÆÆð¢��ø ÛÖµÆõ ý�ûÂ�çµõ �� ¾¨�� Â�çµõ ×þ ÍÖê �Î��¤ ýÀ�±óÀõ ö�Øõ� ×�µÆ¹ó ö��¨Âð¤�� �¤ ¾¨�� Â�çµõ ßþÀ�� �Î��¤ ýÀ�±óÀõ ö�Øõ� ö�ú�� §�î ö��¨Âð¤ ñÀõ �Ø�ó�� ¤¢ ¢¤�¢.¢¥�¨ üõ Ýû�Âê ÛÖµÆõ ý�ûÂ�çµõö�Â�Ú�È�ûøÄ�� Í�¨��� ý¢����õ 1950 ��û¢ Û�þ�ø� ��� ö��ú���� §��î ����ó��÷� ¥� ù¢��Ô�µ�¨� ¥��è���� ��À�ì� Ç�þ��¡ ��ã�ó��Î�õ ¤¢ ��î ,¢¢Â�ð ü�õÂ�� ýÂ���û ø À�Ü�Ô�̈ ¤�¥� ��Ü�Þ�� ¥� ü�̈ ����È�÷�ø ¤ ù¥���ø À�Ü�Ô�¨¤�¥� ø 1950 , À�Ü�Ô�¨¤�¥�) À�÷¢Â�î ü�µ�ó���ø¢ ý��ûÂ���ç�µ�õ §��¨�Â�� ü�þ��û��Ú�ó� ß�µ�¡��¨ö¢¤ø� ´¨À� ý�Â� ù¢�¨ f�µ±Æ÷ ©ø¤ ×þ üêÂãõ �� ßõ¢�ð 1974 ñ�¨ ¤¢ .(1968 , ýÂ�û349
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢��ú�óÀ�õ ß�þ� ¢Â�� ¤��î , ö��ú���� §��î ñÀ�õ ý��ûÂ�µ�õ�¤��� ý�Â�� ü�þ��Þ���µ�̈ ¤¢ Ý�Þ�þ��î��õ ý��ûÂ�ð¢¤ø�Â��1982 ñ�¨ ¤¢ ßõ¤�ê .(1974 , ßõ¢�ð)¢Âî Â� üõ�Þä üÖ�Ö½� ÓÜµ¿õ ý�û �µª¤ ¤¢ �¤ñ�¨ ¤¢ .(1982 , ßõ¤�ê)¢�¢ �ã¨�� �¤ ßõ¢�ð ý¢�ú�È�� ©ø¤ EM Ýµþ¤�Úó� ¥� ù¢�Ôµ¨� ��ßþ� Â���b� ø À÷¢Âî ö�ú�� §�î ��ó�÷� ¢¤�ø �¤ üØÞî ý�ûÂ�çµõ ýÀþ¤ ×õ ø ö�µþ�¢ 1988�¤ ö��ú���� §��î ö����¨Â�ð¤ â�ì�ø ¤¢ ø À�÷¢��Þ�÷ ü�¨¤Â�� ùÀ�ª Û���Ø�È�� ý��ú�¨��î Â�� �¤ ��ûÂ���ç�µ�õ¥� üÜî ���¤�� 1992 ñ�¨ ¤¢ ßõ¤�ê .(1988 , ýÀþ¤ ×õ ø ö�µþ�¢)À÷¢Âî ý¤�ÁÚ÷����Ç�ª��� �¤ ��ú�óÀ�õ ß�þ� ¥� ü�Ô�Ü�µ�¿�õ á���÷� ��î ¢Â�î ¢��ú���È���� �¤ ö��ú���� §��î ö����̈ Â�ð¤ ý��ú�óÀ�õý�Â�� �¤ ö��ú���� §��î ö����̈ Â�ð¤ ñÀ�õ 1997 ñ��̈ ¤¢ �ø¤�öÀ���� .(1992 , ß�õ¤��ê)¢�¢ ü�õñ�¨ ¤¢ Ù÷��û .(1997 , ö�¤�ØÞû ø �ø¤�öÀ��)¢�¢ ÍÆ� ý� ù¢¤ À�� �µÆÆð ý�ûÂ�çµõñÀ�õ ý����� ¥� ü�Ø�þ ��î �¤ ö��ú���� §��î ö����̈ Â�ð¤ ý��ú�óÀ�õ ¥� ý� ��µ�ê��þ ©Â�µ�Æ�ð �Â�ê 2004ý¢�ú�È�� ñÀõ ¤¢ , ¢Âî ���¤� Â� Ûõ�î ýÂÑ÷ ������ �� �¤ ¢�� ßõ¤�ê Í¨�� ý¢�ú�È�� üÜî����÷ ùÀ�ª ùÀ�û��È�õ ý��ûÂ���ç�µ�õ Â�� ö��ú���� ý��ûÂ���ç�µ�õ Â�� ùø��ä ü�Ø�Þ�î ý��ûÂ���ç�µ�õ Â�����b�� Ù�÷���ûÀ���ø ñÀ�õ ×�þ °�ó��ì ¤¢ ö��õ��Þ�û ¤��Î�� ùÀ�ª ¢��þ ñÀ�õ .(2004 , Ù�÷���û)À�ª ü�õ ùÀ���¹���̈ß�þÀ���� ö��õ��Þ�û ý�Â��� ¥� ��î �¤ ü�¹�þ��µ�÷ ����÷ ø ü�ó��Þ�ã�õ ö��ú���� §��î ö����̈ Â�ð¤ ñÀ�õ ¢Â�î¤��îà�½ó �� À÷��� üõ üóÀõ ß��� ßþ�Â���� .¢¤�¢ ¢�¡ ¤¢ À�¨¤ Ý�û��¡ ö� �� ×�µÆ¹ó ö��¨Âð¤ùÄþ�� À�µÆû ����õ ö�ú�� ýÂÑ÷ ý�û¤�µ¡�¨�� �î üÈûøÄ� ý�û ù¥�� ¥� ý¤��Æ� ¤¢ ý¢Â�¤�îÉ�¿È� �� ùÄþ�� ø üû�ð� Ç¹�¨�� ö�ÂÚÈûøÄ� �î ý¢¤��õ ¤¢ ´ª�Àú� ø üØª�� ù¥�� ¤¢ñ�·õ ý�Â�) �ãó�Îõ ¢¤�õ ö�ú�� ¤�µ¡�¨ ��Â¿µ¨� ¤¢ ýÀ�Þ÷��� ¤���� À÷¤�¢ ¤�îøÂ¨ üØª�� ý�ûü�þ��ûÂ�Ú�÷��È�÷) ö� ùÀ�÷¥��̈ ý����� Â�� ø ö� Â�� ¤�Á�ðÂ��� Û�õ���ä ü����þ¥ ¤� ø (É���¿�È�� , ü�û��ð �©ø¤ ýÂ�Ñ�÷ ü�÷��±�õ Â�®��� ��ó��Ö�õ ¤¢ .À�ª���(¢��ª ü�õ ��µ�¡��̈ ��ú�÷� §��̈ �Â�� ö��ú���� ¤��µ�¡��̈ ��î´ª�Àú� ø üØª�� ù¥�� ¤¢ �î üÜÞä ¢Âî¤�î ´�Þû� �� ���� �� ø üêÂãõ Ù÷��û ý¢�ú�È��ßþ� ýÂÑ÷ ©ÂµÆð üÚ÷�Ú� ø ¢�ª üõ ù¢�¢ �Âª ù¥�� ßþ� ¤¢ üó�·õ Àª�� �µª�¢ À÷��� üõ.´êÂð Àû��¡ ¤�Âì ù¤�ª� ¢¤�õ Àª Àû��¡ ö� üÜÞä ¢Âî¤�î ÍÆ� °��õ �î ñÀõ
ñÀõ ýÂÑ÷ ü÷�±õ 2­Â���ê , ö����ú�������� §����î ö��������¨Â���ð¤ ý����ú���óÀ���õ ýÂ���Ñ���÷ ¤����µ���¡����¨ ü���êÂ���ã���õ ý����µ���¨�¤ ¤¢��i ü÷¢�õ¥� ý�Â� ùÀª ùÀû�Èõ Â�çµõ M �� ¤�¢Â� ×þ ùÀ�û¢ ö�È÷ Yi = (Yi1, ..., YiM )′À��îüÜ¬� ùÀþ� .À�µÆû ý¤�õ� �µÆ��ø Ýû �� �ûYi �î ¢�ª üõ ­Âê.Àª�� ý�Ìä n �÷�Þ÷ ×þ ¥�350
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢âõ��� ø À�µÆû �µÆ±Þû Ýû �� �ãó�Îõ ¢¤�õ ý�û ü÷¢�õ¥� �î ´¨� ßþ� ö�ú�� §�î ñÀõßµê�þ ö�ú�� §�î ö��¨Âð¤ é�Àû� ¥� üØþ �î À�ª�� üõ �ãõ��Âþ¥ J ¥� ü±�îÂ� �ãó�Îõ ¢¤�õ.Àª�� üõ �ãõ�� Âþ¥ Âû Ý¹� ¢¤ø�Â� ø âõ��� Âþ¥ ßþ�ö�È÷ Si ø (K > 1).Àª�� �µª�¢ �µ¨¤ K ü¨¤Â� ¢¤�õ ùÀª ùÀû�Èõ Â�çµõ Âû À��î ­Âê�µ¨¤ K ü¨¤Â� ¢¤�õ ùÀª ùÀû�Èõ Â�çµõ Âû ø Àª�� (ö�ú�� §�î) �ãõ�� Âþ¥ ß�õ�i ùÀ�û¢, Si = 1, ..., J , m = 1, ...,M ø Àª�� üõ ��m Â�çµõ ý�û �µ¨¤ ¢�Àã� Km ;Àª�� �µª�¢. Yim = 1, ...,Kmö� ¤¢ �î K1 ×K2 × ...×Km × ...×KM �� ´¨� Â��Â� ßØÞõ ý�ú¨�î ¢�Àã� Â·î�À�.Àª�� üõ ��m Â�çµõ ý�û �µ¨¤ ¢�Àã� KM.¢�ª üõ ÓþÂã� Âþ¥ �¤�Ê� ö�ú�� §�î ��ó�÷� ¤¢ Yi üó�Ú� â���
p[Yi1 = y1, ..., YiM = yM ] =

J∑

j=1 ηi(x′iβ) M∏

m=1 km∏

k=1 pymk

mkjñ��Þ�µ��� pmkj ø ��j §��î ¤¢ ü�÷¢��õ¥� Â�û �́þ��Ì�ä ñ��Þ�µ��� p(si = j) = ηj ö� ¤¢ ��î.À�ª��� ü�õ ü�÷¢��õ¥��Î�¨��� ��j §��î ¤¢ ¤��Ì�� ¯Â�ª ��� ��m Â���ç�µ�õ ��µ�¨¤ ß���õ�k ���¿�µ�÷�.Àª�� üõ ÂÔ¬ ö� ¤�ÀÖõ �¤�Ê�þ� Â�è ¤¢ ø ym = k Âð� ´¨� ymk = 1üØÞî ý�ûÂ�çµõ �î À÷¢�Þ÷ ���¤� �¤ ö�ú�� §�î ö��¨Âð¤ ¥� üÞ�Þã� Ù÷��û ø ßõ¤�êü�õ Â�����b�� ´�½�� ����÷ �¤ ùÀ�ª ùÀ�û��È�õ ¾�¨��� ý��ûÂ���ç�µ�õ , ��ú�¨��î Â�� ý¤�Á�ðÂ��� Â�� ùø��ä(2004 , Ù÷��û ø 1992 , ßõ¤�ê).À÷¤�Áðý��ûÂ���ç�µ�õ ø ��û ü�÷¢��õ¥� ýÀ���� §��î ö��õ��Þ�û ��î ö��ú���� §��î ö����̈ Â�ð¤ á��÷ ß�þ� ��ó¢��ã�õ:Àª�� üõ Âþ¥ �¤�Ê� , Àª�� üõ üØÞî ý�ûÂ�çµõ ¥� ÂþÁ�Â�� ùÀª ùÀû�Èõ
p[Yi1 = y1, ..., YiM = yM |xi, zi] =

J∑

j=1 ηi(x′iβ) M∏

m=1 km∏

k=1 pymk

mkj(γm + z′imαm)¤�¢Â�� Z ø (ö��ú���� ¾�̈ ��� Â���ç�µ�õ) ýÀ���� §��î Â�� Â���b �õ ü�Ø�Þ�î ý��ûÂ���ç�µ�õ ¤�¢Â�� X ö� ¤¢ ��îø ηi(x′iβ) ß�����»�Þ�û .À�ª��� ü�õ ùÀ�ª ùÀ�û��È�õ ¾�¨��� ý��ûÂ���ç�µ�õ Â�� Â���b �õ ü�Ø�Þ�î ý��ûÂ���ç�µ�õÓþÂã� �µê�þ Ý�Þã� üÎ¡ ý�úóÀõ ���¤�� ¤¢ �î À�µÆû ýÀ÷��� â���� pymk

mkj(γm + z′imαm)ßþ� ý�Â� ü÷�¨� �� À�÷��� üõ ü÷�ð�÷�ð À÷��� â���� .(1989 , ¤ÀÜ÷ ø ë��î ×õd) ¢�ª üõüõ �µê�þ Ý�Þã� ´�¹ó â��� ¥� ù¢�Ôµ¨� ¢�ú�È�� ßþÂ� ùÀÞä .À÷Â�ð ¤�Âì ù¢�Ôµ¨� ¢¤�õ ¤�Ñ�õ351
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢.(2002, üµ¨Âð�) Àª��
log[

ηj(x
′
iβ

ηJ(x′iβ
] = β0j+β1jxi1+...+βpjxp1 for i = 1, ..., n; j = 1, ..., J−1ø

log[
pmkj(γmj + z′imαm)

pmKj(γmj + z′imαm)
] = γmkj + α1mkzim1 + ...+ αLmkzimL ý�Â�

i = 1, ..., n; m = 1, ...,M ; k = 1, ..., (Km − 1); j = 1, ..., J, ö�¤�ØÞû ø �ø¤�öÀ��)¢¤�¢ ¢��ø üþ���Âþ¥ ùÂþÁ� �¨ ö�ú�� §�î ö��¨Âð¤ ��¹÷� ý�Â�.(2005 , Ù÷��û ø 1997Â�çµõ ø ´¨� ¯��Âõ x üØÞî Â�ãµõ �� �ú�� ö�ú�� §�î ¤¢ �û ü÷¢�õ¥� ´þ�Ìä ñ�Þµ�� �1
p(Si = j|xi, zi) = p(si = j|xi) .¢¤�À÷ �û ü÷¢�õ¥� ýÀ�� §�î Â� ýÂ���b� z.À�ÜÖµÆõ üØÞî ý�ûÂ�çµõ ¥� ü¨¤Â� ¢¤�õ ùÀª ùÀû�Èõ ý�ûÂ�çµõ , �ú¨�î Û¡�¢ ¤¢ �2

p[Yi1 = y1, ..., YiM = yM |Si, xi, zi] = p[Yi1 = y1, ..., YiM = yM |Si, zi](üã®�õ ñ�Öµ¨�).À÷ÂÚþÀØþ ¥� ÛÖµÆõ ùÀª ùÀû�Èõ ¾¨�� ý�ûÂ�çµõ , �ú¨�î Û¡�¢ ¤¢ �3
p[Yi1 = y1, ..., YiM = yM |Si, zi] =

M∏

m=1 p[Yim = ym|Si, zim]

ýÂþÁ� üþ�¨��ª 1�2.¢¢Âð ü��þ¥ ¤� Àþ��1ýÂþÁ� üþ�¨��ª ,�ûÂµõ�¤�� ö¢�� �µØþ ü¨¤Â� ý�Â�üÚþ�ÆÞû ¤¢ X ×þ ù�ðÂû Ý���ð ÂþÁ� üþ�¨��ª φ0 Âµõ�¤�� ý�Â� �¤ FY âþ¥�� , ÓþÂã� �� ���
FY (y;φ0) = FY (y;φ) y ∈ UY ↔ φ = φ0 φ ∈ :�Øþ¤�Î� Àª�� �µª�¢ ¢��ø φ0

1Identifiability 352
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢
X ⊂ φ.Àª�� üõ y ù�ð ��Ø� UY ø Âµõ�¤�� ý�Ìê φ ö� ¤¢ �îý�ûÂµõ�¤�� ¥� ×þ Âû ý�Â� �þ� �î ¢¤�¢ ¤�îøÂ¨ á�®�õ ßþ� �� ýÂþÁ� üþ�¨��ª , ù¢�¨ ö��¥ ��?Â�¡ �þ Àþ� üõ ´¨¢ �� ùÀª ùÀû�Èõ ý�û ù¢�¢ ýø¤ ¥� �÷�Úþ ¤�ÀÖõ ×þ ñÀõ ¢�¥�Â� ýÂþÁ� üþ�¨��ª ¶½� ÂµÈ�� , ö� Â� ùÀª ���¤� ý�û Ý�Þã� ø ö�ú�� §�î ö��¨Âð¤ ¤¢ñÀõ ýÂþÁ� üþ�¨��ª ý�Â� üê�î Íþ�Âª .´¨� ùÀª �îÂÞµõ üã®�õ ýÂþÁ� üþ�¨��ª ýø¤.Àª�� üõ Âþ¥ �¤�Ê� ö�ú�� §�î ö��¨Âð¤:ù�ðÂû ´¨� ÂþÁ� üþ�¨��ª ö�ú�� §�î ö��¨Âð¤ ñÀõ :��Ìì.Àª�� ÂµÞî á�±ª� ñÀõ ý�ûÂµõ�¤�� ¢�Àã� ¥� ¢¤ø�Â� ¢¤�õ ý�ûÂµõ�¤�� ¢�Àã� (1.À�ª�� üû��µõ üØÞî ý�ûÂ�çµõ ø (γmkj , αqmk, βpj) ñÀõ ý�ûÂµõ�¤�� Âþ¢�Öõ (2Â�È�ê á�Ï� ÅþÂ��õ ùÄþø Âþ¢�Öõ ü�ãþ Àª�� ü÷�µ¨ �±�¤ Â� , ñÀõ Â�È�ê á�Ï� ÅþÂ��õ (3.Àª�� ÂÔ¬ ¥� Âµð¤��.Àª�� ü÷�µ¨ �±�¤ Â� �ÚÈ�� ø üØÞî ý�ûÂ�çµõ �ÂÏ ÅþÂ��õ (4¢¤ø�Â�� ý�Â�� ����óø� Â�þ¢��Ö�õ ��ä��Þ�¹�õ ß�þÀ���� ¥� ñÀ�õ ýÂ�þÁ�� ü�þ��̈ ����ª ü�̈ ¤ Â�� ý�Â�� Û�Þ�ä ¤¢Â¹�õ , ÝÞþ�î�õ üþ�Þ�µ¨¤¢ â��� ¤¢ ��óø� �ø�Ôµõ Âþ¢�Öõ �»÷��� , Ý��î üõ ù¢�Ôµ¨� �ûÂµõ�¤��.(2004, Ù÷��û) ¢�� Àû��¡ ÂþÁ� üþ�¨��ª ñÀõ , ¢�ª �ûÂµõ�¤�� ý�Â� üú��Èõ ¢¤ø�Â� ���ûÂµõ�¤�� ¢¤ø�Â� 2�2üõ ��¹÷� üþ�Þ�µ¨¤¢ Â·î�À� ©ø¤ ëÂÏ ¥� f��Þãõ ö�ú�� §�î ý�úóÀõ ¤¢ �ûÂµõ�¤�� ¢¤ø�Â��û ù¢�¢ â�¨ø Ý¹� ø �µÆÆð ý�ûÂ�çµõ �� ö�ú�� §�î ö��¨Âð¤ ý�úóÀõ ¤¢�Ø���¹÷� ¥� .¢�ªý�û Ýµþ¤�Úó� ø ü®�þ¤ �µêÂÈ�� ý�úªø¤ ¥� ��Þãõ ý�ûÂµõ�¤�� ¢¤ø�Â� ý�Â� Ý�µÆû øÂ�ø ¤.¢�ª üõ ù¢�Ôµ¨� EM Ýµþ¤�Úó� �ÜÞ� ¥� «�¡��Ü��Â�õ ß���� ý¤�Â�Ø�� À���þ�Â�ê ×�þ ¤¢ �¤ Û�õ��î��÷ ý��û ù¢�¢ ü�þ��Þ���µ�̈ ¤¢ â����� EM Ý�µ�þ ¤��Ú�ó�¥� Û�õ��î��÷ ý��û ù¢�¢ ü�ú�÷��� ø (M ��Ü��Â�õ)Û�õ��î ý��û ù¢�¢ ü�þ��Þ���µ�̈ ¤¢ â����� ý¥��̈ Ý�Þ�þ��î��õüõ ÝÞþ�î�õ ,(E �Ü�Âõ)À÷¢�� ùÀª ¢¤ø�Â� ¤�ÂØ� ßþÂ¡� ¤¢ ö� ý�ûÂµõ�¤�� �î üóÀõ ÕþÂÏù¢�¢ ¤�µ¡�¨ , ùÀû�Èõ Û��ì Â�è Â�çµõ ×þ ö���ä �� Si ö�ú�� ý�û §�î ¤¢ ´þ�Ìä .À�îß�þ� ¢Â�Ø�Ü�Þ�ä ¤��Ê�µ�¡� ��� Â�þ¥ ¤¢ ;À�û¢ ü�õ Û�Ø�ª Â�Ñ�÷À�õ ü�÷����̈ Â�ð¤ ñÀ�õ ¤¢ �¤ Û�õ��î��÷ ý��û.Ý�û¢ üõ �Âª ñÀõ ý�ûÂµõ�¤�� ¢¤ø�Â� ¤¢ �¤ Ýµþ¤�Úó�Âþ¥ �¤�Ê� Ûõ�î ý�û ù¢�¢ ý�Â� üþ�Þ�µ¨¤¢ â��� Ýµþ¤�Úó �Âê Si ö¢�� ùÀû�Èõ Û��ì ­Âê ��.¢�� Àû��¡353
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢
logLc(φ;Y, S) =

n∑

i=1 J∑

j=1Sij [logηj(x′iβ)]
+

n∑

i=1 J∑

j=1 M∑

m=1 Km∑

k=1SijYimk[logpmkj(γmj + z′imαm)]ß�õ�k ùÀ�û¢ ö�È÷ Yimk ø §�î ß�õ�j ¤¢ ü÷¢�õ¥� ß�õ�i´þ�Ìä ùÀ�û¢ ö�È÷ Sij ö� ¤¢ �î
φ = (γmj , αm, β) ß��»Þû .´¨� ùÀª ù¢�¢ ¾¨�� ü÷¢�õ¥� ß�õ�i Í¨�� �î ��m Â�çµõ ¼Î¨.À�ª�� üõ ñÀõ ý�ûÂµõ�¤��.Ý��î üõ ÓþÂã� Âþ¥ �¤�¬ �� �¤ Q â���

Q(φ|φ′) = E[logLc(φ, Y, S|Y = y, φ′, x, z]ý�û¢¤ø�Â� ø y,x,z ùÀª ùÀû�Èõ ý�û ù¢�¢ ¯Âª �� üþ�Þ�µ¨¤¢ â��� Ýµþ¤�Úó À�õ� ,â��� ßþ�
φp+1 ��� φp ¥� EM Ý�µ�þ ¤��Ú�ó� .À�ª��� ü�õ (φ′) ü���ã�þ Û�±�ì Û���Â�õ ¤¢��ûÂ�µ�õ�¤��� ùÀ�õ� ´�¨À��.´¨� Âþ¥ �¤�Ê�

Q(φ|φp) �±¨�½õ :E �Ü�Âõ
Q(φ|φp) =

n∑

i=1 J∑

j=1 θij(φp)[logηj(x′iβ)]
+

n∑

i=1 J∑

j=1 M∑

m=1 Km∑

k=1 θij(φp)yimk[logpmkj(γmj + z′imαm)]ö� ¤¢ �î
θij(φ

p) = E(Sij |Yi, φp, xi, zi)

=
ηj(x

′
iβ)
∏M
m=1∏km

k=1 pymk

mkj(γ
p
mj + z′imα

p
m)

∑J
l=1 ηl(x′iβ)∏M

m=1∏km
k=1 pymk

mkl(γ
p
ml + z′imα

p
m).Àª�� üõ φp ý�¥� �� ü¨�î ´þ�Ìä ß�Æ� ñ�Þµ��.À�þ�Þ÷ üõ ÝÞþ�î�õ �¤ Q(φ|φp) �î (φ) ñÀõ ý�ûÂµõ�¤�� ¥� ýÂþ¢�Öõ ßµê�þ :M �Ü�Âõ354
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢(ñÀõ üðÀ÷¥�Â� ý�ú÷�õ¥�)ö�ú�� ý�ú¨�î ¢�Àã� ß��ã� 3�2ø¤ ß���Þ�û ¥� .À�ª��� ü�õ ö��Ö�Ö�½�õ ß���� ����Ú�÷�Â�� Ç�ó��� ýÂ�õ� ö��ú���� ý��ú�¨��î ¢�À�ã�� ß�����ã���́̈ � ß�þ� ©ø¤ ß�þÂ�µ�¹�þ�¤ .À�÷� ùÀ�ª �Â�Î�õ °�̈ ����õ ñÀ�õ ���¿�µ�÷� ý�Â�� ü�÷��ð��÷��ð ý��ú�î��õÀ���÷��õ ©¥�Â�� ü�þ��Ø���÷ ý��ú�Ê�¡��ª Å�³�¨ ¢��ª ü�õ ß�����ã�� ��ú�¨��î ¢�À�ã�� Õ�Ö�½�õ Â�Ñ�÷ ��� ��îý�Â� �¤ BIC = −2LnL+ 3pLn(n) ø AIC = −2LnL+ 2p ø AIC3 = −LnL+ 3pÀª�� �µª�¢ �¤ �úÊ¡�ª ßþ� ÂµÞî Âþ¢�Öõ �î üóÀõ ø À��î üõ �±¨�½õ ß�ãõ ý�ú¨�î ¢�Àã�.Àª�� üõ Âµ±¨��õ
AIC , BIC �� ´±Æ÷ ýÂµú� ¤��ãõ AIC3 ¤��ãõ �î Àû¢ üõ ö�È÷ ��ãó�Îõ ßþÂ� ù¥��, Ýþ¤�î ø ¥ø¤À÷�)Àª�� üõ ö�ú�� §�î ö��¨Âð¤ ñÀõ ¤¢ ö�ú�� ý�ú¨�î ¢�Àã� ß��ã� ý�Â�.(2004, §�þ¢ ø 2003ñ�·õ 3�� ´±Æ÷ üû�ð� ¼Î¨ ü¨¤Â� ¤�Ñ�õ �� �î ý�û ù¢�¢ ¥� ö�ú�� §�î ö��¨Âð¤ ¼�®�� ý�Â�ý¤ø� âÞ� �õ�� ø ö�Âú� Âúª ß��î�¨ ¤¢ ö� Â� Â��b õ Ûõ��ä ø ö�ÏÂ¨ ùÀ�û¢ ¤�ÀÈû Ý��äø �ó�¨ 18 À÷øÂúª 2500 ß�� ¤¢ ø 1386 ñ�¨ ¤¢ �ãó�Îõ ßþ� .Ý��î üõ ù¢�Ôµ¨� À÷� ùÀª��úÔõ ×þ ö���ä �� ´¡��ª �þ üû�ð� , ÇûøÄ� ßþ� ¤¢ .´¨� �µêÂð �¤�¬ ü÷�Âú� Â����ý��±õ Â� ö� ü��þ¥ ¤� ø ù¢�±÷ ��µ�µ¨� Û��ì Ý�ÖµÆõ �î ¢�ª üõ �µêÂð ÂÑ÷ ¤¢ (ö�ú��) üä��µ÷���) ö�ÏÂ¨ ùÀ�û¢ ¤�ÀÈû ´õ�ä 9 üþ�¨��ª «�Ê¡ ¤¢ ý� ��þ�ðø¢ ý�úÈ¨Â� �� ¾¨��ßþ� .¢�ª üõ ��Â¿µ¨� �µÆÆð ö�ú�� Â�çµõ ×þ ö���ã� ( ùÀª ùÀû�Èõ ¾¨�� ý�ûÂ�çµõ ö���ä¤¢ Â��ç� Ý��ä �ãó�Îõ ßþ� ¤¢ .À�î üõ �Ôþ� ö��¨Âð¤ ñÀõ ¤¢ �¤ ö�ú�� ¾¨�� Â�çµõ ÇÖ÷ Â�çµõ�þ ý�þÂ÷�¡ , À���÷ Ý�õÂ� ø ¢�±ú� �µÔû �¨ ¥� Ç�� �î üÞ¡¥ , á�êÀõ ø ¤�¤¢� âê¢ ��¢�äñ�Øª�) âÜ� ¤¢ ñ�Øª� , �ú÷�ð¤� Âþ�¨ �þ ø ö�µÆ� ¤¢ ý� ù¢�� ¢��ø ø üµÔ¨ , ñ�Þãõ Â�è ¼ªÂ�¤¢ �Ñ��õ Û��ì ��Â��ç� , (�Þ®�û Ǒ�¨)�Áè �Á� ø ÝÌû ¤¢ ñ�Øª� , (�Áè ö¢�¢ �¤�ì ¤¢ö���ã� ü÷�úð�÷ ö¥ø Çû�î ,�À¬ ¤¢ Â��ç� ø ´÷�È¡ �þ ø ¤ÂØõ ý�û �êÂ¨ , �û Û�ð¥ ø �úó�¡Ûû�� ´�ã®ø , ´�Æ�� , ß¨ ý�ûÂ�çµõ Â���b� ø À÷� ùÀª �µêÂð ÂÑ÷ ¤¢ ö�ÏÂ¨ üó�Þµ�� Ý��äÂ� ÛØó� éÂÊõ ø ���÷�¡¢ éÂÊõ , ö�ÏÂ¨ �� �µ�� üð¢��÷�¡ �Ö��¨ , ���Ê½� ¼Î¨ ,.¢�ª üõ ùÀ�¹�¨ ùÀ�û¢ ¤�ÀÈû Ý��ä ¥� ×þ Âû ø üÜî üû�ð� ö���õ¢¤��õ ¤¢ ùÀ�ª �Â�Î�õ �����ÿ�¨ ����� ý����±�õ Â�� ��î ü�þ��ú�¨��î ¤¢ ¢�Â�ê� ´�±�Æ�÷ 1 ñøÀ��355
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢üõ ö�È÷ �¤ ´¨� ùÀª �µ¡�¨ ö�ú�� §�î ö��¨Âð¤ ñÀõ Í¨�� ö�ÏÂ¨ ùÀ�û¢ ¤�ÀÈû Ý��äüõ �¤�¬ Ý��ä ¼�½¬ ´¡��ª ý�ûÀ¬¤¢ ý��±õ Â� §�î Âû ý¤�ÁÚõ�÷ ø Â�ÆÔ�.Àû¢ö�È÷ ¢�Âê� üû�ð� ¼Î¨ °Æ� Â� ùÀª Û�ØÈ� ý�û §�î ¤�µ¡�¨ ü¨¤Â� §�¨� ßþ� Â� .¢Â�ðÇ�¨Â�� ¥� ü�Þ�î Ç�¿�� Û�õ��ª , À�û¢ ü�õ Û���Ø�È�� �¤ ù��ð � ¢�Â�ê� ù¢¤ ��î ñø� §��î À�û¢ ü�õ¤¢) ¢�Â�ê� Ý�Ñ�ä� �́Þ�Æ�ì ùÀ�÷¤�¢Â�� ¤¢ ���̈ ø �ø¢ ý��ú�̈ ��î ø À�ª��� ü�õ (%18*83) ö��ðÀ�÷��ª¤¢ (%26*69) Ó���ã�® ø (%54*49) Í�¨��µ�õ á��Ï� ý�¤�¢ ��î À���µ�Æ�û (%82*18á��Þ�¹�õá�Þ¹õ ¤¢ �î ¢Âî ýÂ�ð �¹�µ÷ ö��� üõ ßþ�Â���� ,À�µÆû ö�ÏÂ¨ ùÀ�û¢ ¤�ÀÈû Ý��ä ¢¤�õß�þ�� �ãó�Îõ ¢¤�õ �ãõ�� ¤¢ ö�ÏÂ¨ ùÀ�û¢ ¤�ÀÈû Ý��ä �� ´±Æ÷ ´¡��ª ø üû�ð� ¼Î¨.´¨�§�î Âû ¤¢ âì�ø ¢�Âê� ´±Æ÷ ø ö�ÏÂ¨ ùÀ�û¢ ¤�ÀÈû Ý��ä ¼�½¬ ´¡��ª À¬¤¢ �1ñøÀ�3§�î 2§�î 1§�î ¾¨�� ùÀ�û¢ ¤�ÀÈû Ý��ä4*73 28*06 85*83 �Ü� á�êÀõ ø ¤�¤¢� âê¢ ��¢�ä ¤¢ Â��ç�95*27 71*94 14*17 Â�¡2*82 44*84 95*48 �Ü� Àþ��÷ Ý�õÂ� ø ¢�±ú� �µÔû �¨ ¥� Ç�� �î üÞ¡¥97*18 55*16 4*52 Â�¡1*95 52*18 98*22 �Ü� ñ�ÞãõÂ�è ¼ªÂ� �þ ý�þÂ÷�¡98*05 47*82 1*78 Â�¡15*36 81*74 99*86 �Ü� �ú÷�ð¤� Âþ�¨ �þ ø ö�µÆ� ¤¢ ý� ù¢�� ¢��ø ø üµÔ¨84*64 18*26 0*14 Â�¡0*86 28*35 95*00 �Ü� âÜ� ¤¢ ñ�Øª�99*14 71*65 5*00 Â�¡3*96 34*79 94*49 �Ü� (�Þ®�û Ǒ�¨)�Áè �Á� ø ÝÌû ¤¢ ñ�Øª�96*04 65*21 5*51 Â�¡2*98 56*09 98*20 �Ü� �û Û�ð¥ ø �û ñ�¡ ¤¢ �Ñ��õ Û��ì ��Â��ç�97*02 43*91 1*80 Â�¡3*27 44*08 93*00 �Ü� �À¬ ¤¢ Â��ç� ø ´÷�È¡ �þ ø ¤ÂØõ ý�û �êÂ¨96*73 55*92 7*00 Â�¡10*61 70*69 94*66 �Ü� ü÷�úð�÷ ö¥ø Çû�î89*39 29*31 5*34 Â�¡26*69 54*49 18*82 §�î Âû Ý¹�356
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢��Î¨) ùÀª Û�ØÈ� ý�û §�î ¤¢ ¢�Âê� ßµêÂð ¤�Âì Â� ÛÖµÆõ ý�ûÂ�çµõ Â���b� 2 ñøÀ�´±Æ÷) �ûÂ�çµõ °þ�Â® ü¨¤Â� .Àû¢ üõ ö�È÷ �¤ ü÷��¨Âð¤ °þ�Â® °ó�ì ¤¢ (üû�ð� ÓÜµ¿õüõ ���Ê½� ö���õ üû�ð� ¼Î¨ Â� Ûõ�ä ßþÂ�Â��b õ �î Àû¢ üõ ö�È÷ ñøÀ� ¤¢ (´¿��¨ ù¢¤ ¤¢ ßµêÂð ¤�Âì Å÷�ª , ���Ê½� ¼Î¨ ¤¢ ýÀ��ø ×þ Çþ��ê� ñ�·õ ö���ä �� .Àª��¤�¢��ãõ ý¤�õ� ÂÑ÷ ¥� �î ÂÚþ¢ Ýúõ ÛÖµÆõ Â�çµõ .Àû¢ üõ Çû�î %70 �¤ ×þ ù¢¤ �� ´±Æ÷ñø� §�î �� ´±Æ÷ ��¨ §�î ¤¢ ö�¢Âõ ßµêÂð ¤�Âì Å÷�ª .Àª�� üõ ´�Æ�� ´¨� ùÀþ¢ÂðÀ÷� ùÀª ¤�¢��ãõ ý¤�õ� ÂÑ÷ ¥� �î üÜÖµÆõ ý�ûÂ�çµõ ÂÚþ¢ ¥�.Àª�� üõ ö�÷¥ ¥� ÂµÈ�� %147, ��¨ §�î �� ´±Æ÷ ×þ §�î ¤¢ Ûû�µõ ¢�Âê� ßµêÂð ¤�Âì Å÷�ª . Àª�� üõ Ûû�� ´�ã®øß¨ Çþ��ê� �õ� ´¨� ùÀþ¢Âð ¤�¢��ãõ ß¨ Â�� �Ø÷� �� ßþ� Â� ùø�ä .´¨� ¢Â¹õ ¢�Âê� Â��Â� 2.¢¤�À÷ ÓÜµ¿õ ý�û ù¢¤ ¤¢ ¢�Âê� ßµêÂð ¤�Âì ¤¢ ü÷�À�� Â���b�ù¢¤ ¤¢ �î À÷¤�¢ ýÂµÈ�� ñ�Þµ�� ö�÷¥ ø Â���� ���Ê½� ý�¤�¢ , Ûû�µõ ¢�Âê� üÜî ¤�Î�.À÷Â�ð ¤�Âì ��� üû�ð� ý�¤�¢ ¢�Âê�ö�ú�� §�î ¾¨�� Â�çµõ Â� ÛÖµÆõ ý�ûÂ�çµõ ��Â�� ¢¤ø�Â��2ñøÀ�%95 ö���ÞÏ� ù¥�� ´¿� ´±Æ÷ ö�õ¥� ù¤�õ� %95 ö���ÞÏ� ù¥�� °þ�Â® �ûÂ�çµõ´¿� ´±Æ÷ ý�Â� (¤�ÀÖõ�p) °þ�Â® ý�Â�(â�Âõ ö���ã� 1 §�î) 2 §�î(51*13�243*73) 111*63 11*84(0*000) (3*93�5*50) 4*72 �À±õ ¥� ­Âä(0*96�0*98) 0*97 �4*74(0*000) (�0*04��0*02) �0*03 ß¨(1*04�1*77) 1*36 2*24(0*025) (0*04�0*57) 0*31 (ö¥)Å��(0*39�0*75) 0*54 �3*73(0*000) (�0*94��0*29) �0*62 (¢Â¹õ)Ûû�� ´�ã®ø(0*39�0*55) 0*47 �8*56(0*000) (�0*94��0*59) �0*76 ���Ê½� ¼Î¨(0*55�1*04) 0*76 �1*70(0*089) (�0*59�0*04) �0*28 üð¢��÷�¡ �Ö��¨(ßµª�À÷) �µ��(0*85�1*63) 1*18 0*98(0*330) (�0*16�0*49) 0*16 ���÷�¡¢ ñ�Þãµ¨�(ö¢ÂØ÷)(0*60�1*71) 1*01 0*05(0*960) (�0*51�0*54) 0*01 ÛØó� éÂÊõ(ßµª�À÷)(â�Âõ ö���ã� 1 §�î) 3 §�î(46*12�276*97) 113*02 10*34(0*000) (3*83�5*62) 4*73 �À±õ ¥� ­Âä(0*97�1*00) 0*98 �2*50(0*012) (�0*03��0*00) �0*02 ß¨(1*81�3*37) 2*47 5*71(0*000) (0*59�1*22) 0*91 (ö¥)Å��(0*34�0*75) 0*50 �3*43(0*001) (�1*08��0*29) �0*69 (¢Â¹õ)Ûû�� ´�ã®ø(0*24�0*37) 0*30 �11*62(0*000) (�1*41��1*00) �1*21 ���Ê½� ¼Î¨(0*44�1*12) 0*70 �1*49(0*140) (�0*81�0*11) �0*35 üð¢��÷�¡ �Ö��¨(ßµª�À÷) �µ��(0*60�1*27) 0*87 �0*72(0*470) (�0*52�0*24) �0*14 ���÷�¡¢ ñ�Þãµ¨�(ö¢ÂØ÷)(0*91�2*93) 1*63 1*64(0*100) (�0*10�1*07) 0*49 ÛØó� éÂÊõ(ßµª�À÷)357
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý¤�Á�ðÂ��� ù��½�÷ ü����þ¥ ¤� ö��Ø�õ� Ç�ûøÄ�� ß�þ� ¤¢ ù¢��Ô�µ�¨� ¢¤��õ ö��ú���� §��î ö����¨Â�ð¤ ñÀ�õ3 ñøÀ� .¢¥�¨ üõ Ýû�Âê ��÷ �¤ ö�ÏÂ¨ ùÀ�û¢ ¤�ÀÈû Ý��ä ×� ×� Â� ÛÖµÆõ ý�ûÂ�çµõÀ÷Â��b õ ö�ÏÂ¨ ùÀ�û¢ ¤�ÀÈû Ý��ä ¥� ×þ Âû ¥� üû�ð� Â� �î üÜÖµÆõ ý�ûÂ�çµõ °þ�Â®Ý��ä ¥� ×þ Âû ´¡��ª Â� Â��b õ ÛÖµÆõ ý�ûÂ�çµõ ÍÖê , ñøÀ� ßþ� ¤¢ .Àû¢ üõ ö�È÷ �¤.À÷� ùÀÈ÷ ¤�¢ ü�ãõ %5 ¼Î¨ ¤¢ �ûÂ�çµõ ÂÚþ¢ ø ´¨� ùÀª Âî£ ùÀ�û¢ ¤�ÀÈûö�ÏÂ¨ ùÀ�û¢ ¤�ÀÈû Ý��ä ×� ×� Â� ÛÖµÆõ ý�ûÂ�çµõ Ý�ÖµÆõ Â�� ¢¤ø�Â� �3ñøÀ�´¿� ´±Æ÷ (¤�ÀÖõ�p)ö�õ¥� ù¤�õ� üØÞî ý�ûÂ�çµõ ö�ÏÂ¨ ùÀ�û¢ ¤�ÀÈû Ý��ä1*01 3*04(0*002) ß¨1*13 1*97(0*049) ´�Æ�� á�êÀõ ø ¤�¤¢� âê¢ ��¢�ä ¤¢ Â��ç�1*09 2*33(0*020) ���Ê½�
. . . Àþ��÷ Ý�õÂ� ø ¢�±ú� �µÔû �¨ ¥� Ç�� �î üÞ¡¥1*10 2*45(0*014) ���Ê½� ñ�ÞãõÂ�è ¼ªÂ� �þ ý�þÂ÷�¡1*60 6*41(0*000) ´�Æ��1*29 2*80(0*005) Ûû�� ´�ã®ø �ú÷�ð¤� Âþ�¨ �þ ø ö�µÆ� ¤¢ ý� ù¢�� ¢��ø ø üµÔ¨1*25 4*87(0*000) ���Ê½�
. . . âÜ� ¤¢ ñ�Øª�1*12 2*98(0*003) ���Ê½� (�Þ®�û Ǒ�¨)�Áè �Á� ø ÝÌû ¤¢ ñ�Øª�1*21 2*46(0*014) Ûû�� ´�ã®ø �û Û�ð¥ ø �û ñ�¡ ¤¢ �Ñ��õ Û��ì ��Â��ç�1*27 5*85(0*000) ���Ê½�
. . . �À¬ ¤¢ Â��ç� ø ´÷�È¡ �þ ø ¤ÂØõ ý�û �êÂ¨1*13 1*97(0*049) ´�Æ��1*16 2*04(0*041) Ûû�� ´�ã®ø ü÷�úð�÷ ö¥ø Çû�î1*30 2*33(0*020) ÛØó� éÂÊõ ýÂ�ð �¹�µ÷ ø ¶½� 4Àª ö��� ø Àþ¢Âð üêÂãõ ö�ú�� §�î ö��¨Âð¤ ñÀõ ¥� ý� �µê�þ Ý�Þã� �Âê ÇûøÄ� ßþ� ¤¢ý�ûÂ�çµõ ý¤�ÁðÂ�� ù�½÷ , ö�ú�� Â�çµõ ü��þ¥ ¤� ö�Øõ� �î ö� ýÂÑ÷ ´�û�õ �� ���� �� �îÂ� ö�ú�� ý�ûÂ�çµõ �î ùÀª ùÀû�Èõ ¾¨�� ý�ûÂ�çµõ ¥� ×þ Âû Â� ��÷ ø ö�ú�� Â�çµõ Â� üØÞî�ó�Öõ ¤¢ ´ª�Àú� ø üØª�� ù¥�� ¤¢ À÷��� üõ À�î üõ Ýû�Âê �¤ ¢�ª üõ Û�ØÈ� �ú÷� ý��±õüØª�� ý�û É�¿È� ¤¢ ÂµÞúõ �Þû ¥� ø �úªÂÚ÷ Ç¹�¨ , ü÷�ø ¤ ý�úþ¤�Þ�� ö�� üþ�û×þ üû�ð� ö���õ Àª ö��� ©ø¤ ßþ� ¢Âî¤�î ¼�®�� ý�Â� �î üó�·õ ¤¢ .¢�ª âì�ø À�Ôõ ¤��Æ�ø üû�ð� üÜî ¼Î¨ Â� Â��bõ Ûõ��ä ø ö�ÏÂ¨ ý¤�Þ�� ùÀ�û¢ ¤�ÀÈû Ý��ä ¥� üõ�Þä ´�ãÞ�.Àþ¢Âð ü��þ¥ ¤� ùÀ�û¢ ¤�ÀÈû Ý��ä ¥� ×þ Âû ´¡��ª358
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