
www.SID.ir

Arc
hive

 of
 S

ID

1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý�ûñÀõ ¤¢ ñÀõ ��¿µ÷� ý�û¤��ãõ ø Ù÷øø ö�õ¥� �� Åî�î ö�õ¥� �Æþ�Öõñ�õÂ÷ ý�Î¡ �� (��¤¢�� Â�è) ý��÷��ª� Â�è üÎ¡ ü÷��¨Âð¤ù¤��¨ �®Âó�À±ä ,üú�Öê �ó�À¨�ý¥�¤ ù�ÚÈ÷�¢ ,¤�õ� ùøÂðý��ûñÀ�õ ü�Ø�þ¢��÷ ø ý¤ø¢ ü�¨¤Â�� ñÀ�õ ���¿�µ�÷� ¤¢ ý¢������� Û����Æ�õ ß�þÂ�� ü�¨��¨� ¥� ü�Ø�þ¢��ø ý¢�ú�È�� ñÀõ ø¢ �î üµó�� ý�Â� .´¨� h(.) ü�ãþ �ûù¢�¢ Àó�õ ñÀõ �� ý¢�ú�È��ö���ä�� �¤ ñÀõ ø¢ ßþ� �þ� �î ÝþÂ�ðüõ Ý�ÞÊ� ¢���õ ý�û¤��ãõ ø �ûö�õ¥� §�¨� Â� ¢¤�¢¤¢ .À�÷¤�À�÷ ��ûù¢�¢ ��� ü����¡ ©¥�Â�� ��î ñÀ�õ ø¢ ö�����ä ��� ��þ Ý�þ Â���Ú�� Â�Ñ�÷ ¤¢ ���¡ ñÀ�õ ø¢,Åî�î ö�õ¥� ýÂ�ðÝ�ÞÊ� ©ø¤ .Ý��îüõ ¢¤ �¤ ý¢�ú�È�� ñÀõ ø¢ ù�ð ýÂ�ðÝ�ÞÊ� À�þ�Âêý¢��ú���È���� ý��ûü�ó��Ú�� ùb¢���÷��¡ ��� h(.) Õ�Ü�ã�� §��¨� Â�� ý¢��ú���È���� ý��ûñÀ�õ ©Â�þÁ�� ��þ ¢¤¢¤ Å�î��î ö��õ¥� Í�¨��� ��î ,ñÀ�õ ø¢ ß�þ� ��þ� ��î ´�¨� ö� ¢��ªü�õ �Â�Î�õ ��î ü�ó���¨ .´�¨�Ù�÷øø ö��õ¥� ü�êÂ�Ï ¥� .h(.) ¥� ¤ø¢ ñÀ�õ ø¢ ��þ À�÷�ù¢��� h(.) ��� ×�þ¢��÷ ñÀ�õ ø¢ ,À�÷�ùÀ�ª��� ��ó��Ö�õ ß�þ� ¤¢ §��̈ � ß�þ� Â�� . �́̈ � ùÀ�ª ü���Â�Ï h(.) ��� ��ûñÀ�õ ü�Ø�þ¢��÷ ø ý¤ø¢ §��̈ �Â��¥� ü��ä�®�õ ü¨¤Â� �� ñ�õÂ÷ ý�Î¡ �� ý��÷��ª�Â�è üÎ¡ ü÷��¨Âð¤ ý�ûñÀõ ý¥�¨��±ª��Àî À÷�ùÀÈ÷ �µêÂþÁ� Åî�î ö�õ¥� Í¨�� �î ý¢�ú�È�� ñÀõ ø¢ ¥� �î Ýþ��µ¡�¢Â� á�÷ ßþ�ñÀ�õ ���¿�µ�÷� ý��û¤����ã�õ ��þ Ù�÷øø ö��õ¥� ��»�÷����� ü�êÂ�Ï ¥� .À�÷�ù¢��� Â��×�þ¢��÷ h(.) ��� ×�þÍ¨�� ñÀõ ö� �þ� À��þ�ðÂ� �¤ ý¢�ú�È�� ý�ûñÀõ ¥� üØþ ,KICc,KIC,AIC,BIC À�÷�õßþ� ü¨¤Â� �� .Â�¡ �þ ¢�ªüõ ùÀþ�ðÂ� ùÀª Ó�¬�����¡ ñÀõ ×þ ö���ä �� Åî�î ö�õ¥�ý�ûñÀõ ¤�µ¡�¨ �� Åî�î ö�õ¥� ¢�þ¥ ´�¨�Æ� Û�ó¢ �� �î ´êÂð �¹�µ÷ ö���üõ ��ä�®�õø ,´�̈ ��û¤����ã�õ ��Þ�û Í�̈ ��� ©Â�þÁ�� ü���ã�õ ��� Å�î��î ö��õ¥� Í�̈ ��� ñÀ�õ ©Â�þÁ�� ý¢��ú���È�����õ� .´¨� Åî�î ö�õ¥� Í¨�� ø¢ Âû ¢¤ ��úÔõ �� Ù÷øø ö�õ¥� Í¨�� ñÀõ ø¢ ö¢�� ñ¢�ãõ��û¤����ã�õ Â�Ú�þ¢ ø Ù�÷øø ö��õ¥� ,À�÷��ªü�õ ¢¤ Å�î��î ö��õ¥� Í�̈ ��� ñÀ�õ ø¢ Â�û ��î ý¢¤���õ ¤¢.À��þ�ðüõÂ� �¤ ÂµØþ¢�÷ ñÀõý�ûñÀõ ,KICc ,KIC ,AIC ,BIC ,Ù÷øø ö�õ¥� ,Åî�î ö�õ¥� :ýÀ�Üî ý�ûù��ø.üÎ¡ ý�ûñÀõ ,ùÀª Ó�¬���´¨¤¢ ý�ûñÀõ ,��¤¢�� Â�è
323
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ID

1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢�õÀÖõ 1¤�î �� ø ¢�ú�È�� ñ�� �� �� üä��µõ ý�û©ø¤ ø ,�û¤��ãõ ,�ûö�õ¥� ,ñÀõ ��¿µ÷� ¶½� ¤¢ù¥�� ßþ� ö�ÂÚÈûøÄ� ,�ûö�õ¥� ø �û¤��ãõ ßþ� ý�ûü��÷��� ø�ûÓã® âì�ø ¤¢.´¨� ùÀª �µêÂðø¢ �ó�Öõ ßþ� ¤¢ §�¨� ßþ� Â� .À���þ ´¨¢ ýÂ� âõ�� ¤��ãõ �þ í�õ �� �� �µª�¢ ö�Â� ù¤��Þû �¤��¿µ÷� ý�Â� ö�õ¥Ýû ¤�Ï �� ñÀõ ��¿µ÷� ¤��ãõ ¤�ú� ø ¤�µ¡�¨ à�½ó ¥� �ø�Ôµõ ö�õ¥� á�÷üÎ¡ ü÷��¨Âð¤ ý�ûñÀõ ¥� öø�ê�¥ø ¤ ý�ûù¢�Ôµ¨� ß��»Þû .À÷��µêÂð ¤�Âì ü¨¤Â� ¢¤�õ ñÀõü¨¤Â� ¤¢ �� ´ª�¢ ö�Â� �¤ �õ ý¢�Êµì� ý�ûùÀþÀ� ýÀ�� ñÀõ ¤¢ ñ�õÂ÷ ý�Î¡ �� ��¤¢�� Â�è�� Åî�î ù¤�õ� ý¥�¨ ��±ª .Ý��î ù¢�Ôµ¨� �û ñÀõ á�÷ ßþ� ¥� �ó�Öõ ßþ� ý�û ý¥�¨ ��±ª ø �û(1974)ö�ÂÆ� Í¨�� ùÀª ���¤� ù¤�õ� ¥� ù¢�Ôµ¨� �� ñø� ©ø¤ .´¨� �µêÂð �¤�¬ ©ø¤ ø¢ø ö�Â�Æ�� ��î ü�ªø¤ ��� ýÂ�Ú�þ¢ ø ¢Â�î Ý���û���¡ ¢��þ ö� ¥� ý¥��̈ ����±�ª ���÷ ��� ��î ��µ�êÂ�ð ���¹�÷�ù¢Â� ��÷ ö� ¥� üê¢�Ê� ý¥�¨ ��±ª ��÷ �� Àã� ý�û Ç¿�¤¢ ø À÷¢Âî ���¤� (1993)ö�ÂÆ�¢¤��õ ý��ûñÀ�õ .Ý�þ���µ�¡�¢Â�� ��û��Æ�þ��Ö�õ ß�þ� ���¹�÷� ùÀ�þ� ø Û�þ�¢ ��� (2) Ç�¿�� ¤¢ . �́̈ � ùÀ�ª. �́̈ � ùÀ�ª ù¢¤ø� (3) Ç�¿�� ¤¢ ü�Î�¡ ü�÷����̈ Â�ð¤ �́ó��� ¤¢ Å�î��î ö��õ¥� ù¤��õ� ø ü�̈ ¤ Â��.´¨� ��¤¢��Â�è üÎ¡ ü÷��¨Âð¤ ´ó�� ¤¢ Ù÷øø ö�õ¥� ù¤�õ� �±¨�½õ Ûõ�ª (4) Ç¿�Ç¿� ¤¢.´¨� �µêÂð ��¹÷� (5) Ç¿� ¤¢ KICc ,KIC ,AIC ,BIC ý�û¤��ãõ �±¨�½õùÀ�ª ù¢¤ø� ü�Î�¡ ü�÷����̈ Â�ð¤ ý��ûñÀ�õ ¤¢ ö� ¥� ù¢��Ô�µ�̈ � ø ü�ê¢��Ê�� ý¥��̈ ����±�ª ù��½�÷ (6)¶½� Ûõ�ª (8) Ç¿� .À÷��µêÂð ¤�Âì ¶½� ¢¤�õ (7) Ç¿� ¤¢ �ûñÀõ ý¥�¨��±ª ù�½÷.´¨��ûý¥�¨ ��±ª ¥� Û¬�� ñø�À� ø ´¨� �ûý¥�¨ ��±ª ¥� Û¬�� ñø�À� ¢¤�õ ¤¢ ýÂ�ð�¹�µ÷ ø.À÷�ùÀª ù¢¤ø� (9) Ç¿� ¤¢
ñÀõ ��¿µ÷� ý�û¤��ãõ ø �ûö�õ¥� ý�Æþ�Öõ ù��Ú÷� 2¤¢ �Ø�ó�� ¤¢ .´¨� Û��Öõ ­Âê ©ÂþÁ� ü�ãõ �� H0 ­Âê ö¢Âî ¢¤ ×�¨�î ý�ûö�õ¥� ¤¢.Ý���µ�Æ�û øÂ��ø ¤ ñÀ�õ ø¢ ¢¤��õ ¤¢ ü��ø��Ô�µ�õ ý��ûýÂ���ð Ý���Þ�Ê�� ��� ��õ ñÀ�õ ���¿�µ�÷� ý��ûö��õ¥�¢¤ �¤ ñÀõ ø¢ Âû Åî�î ö�õ¥� üóø ÝþÂþÁ³� ��¡ ñÀõ ö���ä �� �¤ üóÀõ Ý�Üþ�õ ý¢¤��õ ¤¢ö�õ¥� Ý�÷�¢üõ ?¢Âî Àþ�� �� ý¢¤��õ ß��� ¤¢ �î ´¨� ßþ� ¢�ªüõ �ÂÎõ �î üó��¨ ,À�îüõÍ�̈ ��� ñÀ�õ ø¢ Â�û ¢¤ .À���îü�Þ�÷ É�¿�È�õ �¤ Â�Ú�þÀ�Ø�þ ��� �́±�Æ�÷ ��ûñÀ�õ ü�±�Æ�÷ ýÂ��Â�� Å�î��î324
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý�Â�� ¢¤���õ ß�þ� ¤¢ .À���µ�Æ�û ùÀ�ª 1Ó���¬����À�� ñÀ�õø¢ Â�û ��î À�û¢ü�õ ö��È�÷ Å�î��î ö��õ¥�ù¢�Ôµ¨� .¢Âî ù¢�Ôµ¨� ñÀõ ��¿µ÷� ÂÚþ¢ ý�û¤��ãõ ø Ù÷øø ö�õ¥�¥� ö��� üõ ñÀõ ×þ ��¿µ÷�ßþ� ¤¢ .Ý��î ¢¤ �þ ø �µêÂþÁ� �¤ ý¢�ú�È�� ñÀõ ø¢ Âû �î ¢¥�¨üõ ¤¢�ì �¤ �õ Åî�î ö�õ¥� ¥�ö�õ¥� §�¨� Â� Àª�� ù¢Âî ¢¤ �¤ ý¢�ú�È�� ý�ûñÀõ Åî�î ö�õ¥� Âð� Ý��îüõ ¢�ú�È�� �ó�Öõö�õ¥� �¹�µ÷ §�¨�Â� ý¢�ú�È�� ý�ûñÀõ ß�� ¥� AIC À�÷�õ ,°¨��õ ý�û¤��ãõ Âþ�¨ ø Ù÷øøý�ûö�õ¥� ß�� �ø�Ô� .Ý��þ�ðÂ� �¤ ´¨� ÂµØþ¢�÷ �ûù¢�¢ Àó�õ âþ¥�� �� �î ý����ú� ñÀõ Åî�îÂÔ¬ ­Âê ¤¢ �¤ ý¢�ú�È�� ý�ûñÀõ ¥� üØþ Åî�î ö�õ¥� �î ´¨� ßþ� ¤¢Ù÷øø ø Åî�î�Àä Ù÷øø ö�õ¥� ¤¢ ÂÔ¬ ­Âê �î ü�¤�¬ ¤¢ ¢ÂþÁ�üõ ´¨¤¢ ñÀõ ö���ä �� ø ù¢�¢ ¤�ÂìÍ¨�� ñÀõ ×þ öÀª ùÀþ�ðÂ� .´¨��û¢�¢ Àó�õ ñÀõ �� üØþ¢�÷ à�½ó ¥� �ûñÀõ ß�� é�µ¡�ý¢�ú�È�� ñÀõ �� ´±Æ÷ �ûù¢�¢ Àó�õ ñÀõ �� ñÀõ ö� ö¢�� ÂµØþ¢�÷ ü�ãõ �� Ù÷øø ö�õ¥�Õ�Ü�Î�õ ¢À�ä ×�þ ��ú���� ��ú�÷� Í�̈ ��� ��î ü�þ��û¤����ã�õ ¥� ý���÷��Þ�÷ ö�����ä��� AIC¤����ã�õ . �́̈ �Â�Ú�þ¢­Âê ¥� ÛÖµÆõ ø ù¢�� α ¼Î¨ ¥� å¤�ê ñÀõ ��¿µ÷� ¶½� ¤¢ ,¢�ªüõ ���¤� �Æþ�Öõ ý�Â��±¨�½õ üð¢�¨ Åî�î ö�õ¥� �� ´±Æ÷ Ù÷øø ö�õ¥� ÂÚþ¢ ´�Ü��ì .À÷ø ¤üõ ¤�Þª �� ÂÔ¬
AIC À�÷�õ ý¤��ãõ ø ùÀª ¢�þ ý�ûö�õ¥� �� ���� ��ÂÚþ¢ éÂÏ ¥� .´¨� ö�õ¥� ßþ� ù¤�õ�ö���ä �� AIC ¤��ãõ �þ Ù÷øø ö�õ¥� Í¨�� ñÀõ ×þ �î ü÷�õ¥ ,¢�ªüõ �ÂÎõ ñ��¨ ßþ�×þ ý¢�ú�È�� ý�úóÀõ ÂÚþ¢ �� ´±Æ÷ ü��¿µ÷� ñÀõ ßþ� �þ� ´¨� ùÀª ��¿µ÷� ���ú� ñÀõ�� 3ý¢�ú�È�� ñÀõ ýù¢��÷�¡ �� ´¨¤¢ ñÀõ ÕÜã� Âð� ?�÷�þ ´Æû ùÀª 2Ó�¬�����¡ ñÀõ
AIC¤��ãõ Í¨�� ü��¿µ÷� ñÀõ �þ� ù�Ú÷� ,¢�ª �µêÂð ÂÑ÷ ¤¢ ñÀõ ü��¡ ý�Â� ý¤��ãõ ö���ä�¤ Åî�î ö�õ¥� ñ��¨ ßþ� �� ¾¨�� ý�Â� ?¢�ªüõ ��Æ½õ ��¡ ñÀõ ��÷ Ù÷øø ö�õ¥� ø.Ý��îüõ ¢�ú�È��üÎ¡ ü÷��¨Âð¤ ý�ûñÀõ ö�õ¥� ý�Â� Åî�î ö�õ¥� ù¤�õ� 3��¤¢��Â�èÂð� À�µÆû ��¤¢��Â�è ö�ÆØþ ý�Î¡ ý�û¤�µ¡�¨ø üã��� �Âê �� ü÷��¨Âð¤ ñÀõ ø¢1.ÓþÂã�°�îÂ� �¤�¬ �� ö��µ÷ �¤ ü÷��¨Âð¤ ñÀõ ×þ �ÂÏ ÅþÂ��õ ¥� ö�µ¨ ×þ Ûì�À� Âð� ÍÖêø(2002,í¤�î).´ª�÷ ÂÚþ¢ ü÷��¨Âð¤ ñÀõ �ÂÏ ÅþÂ��õ ö�µ¨ ¥� üÎ¡

1Mis− Specified

2CorrectlySpecify

3Correctly Specification 325
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢
Hf : Y = Ý���þ Â�������ðü���õ Â���Ñ���÷ ¤¢ Û���Ø���ª ß���þ� ����� ü���Î���¡ ü���÷��������̈ Â���ð¤ ñÀ���õ ø¢ 1 ñ�·õ�Ñ��õ �î ¤�Î÷�Þû Hg : Y = γ1Z1+γ2Z2+γ3Z3+ ǫ1 ø β1X1+β2X2+β3X3+ ǫ0¤¢ .À�¨¤ f ñÀõ �� ö���üÞ÷ g ñÀõ ý�ûÂµõ�¤�� ¤�¢Â� ýø¤ Â� ´þ¢øÀ½õ ñ�Þä� �� ¢�ªüõ.´Æ�÷ g ñÀõ ¤¢ �ÂÏ ÅþÂ��õ ¥� ý��ä�Þ¹õ Âþ¥ f ñÀõ ¤¢ �ÂÏ ÅþÂ��õ âì�ø.À�µÆû Âþ¥ ÛØª �� Û��Öõ ø ÂÔ¬ ý�û ­Âê �¹�þ� ¤¢

H0 : Y = Xb0 + u0; u0 ∼ N(0, σ20I)
H1 : Y = Zb1 + u1; u1 ∼ N(0, σ21I)°����Â�µ�� �Â�Ï ý��ûÅ�þÂ����õ X ø Z ,��µ�Æ���ø Â�����ç�µ�õ ��À�û��È�õ ¥� n × 1 ¤�¢Â�� Y ö�¤¢ ��îý��û¤�¢Â�� u1, u0 ,k1 × 1, k0 × 1 ü�÷����̈ Â�ð¤ °�þ�Â�® ý��û¤�¢Â�� b1, b0 ø n × k1, n × k0.´¨� n �±�Âõ À��ø ÅþÂ��õ Iø n× 1 ý�Î¡ý�ûñÀõ ý�Â� üÎ¡ ü÷��¨Âð¤ ´ó�� ¤¢ Åî�î ö�õ¥� ù¤�õ� (1974)ö�ÂÆ� �ó�Öõ §�¨� Â���î N0 = T0/[V0(T0)] 12 ��� ´�¨� Â���Â�� H0 ´�½�� ñÀ�õ ü�µ�¨¤¢ ­Â�ê ��� H1 ø H0 ´�½��

V̂0(T0) = σ̂20
σ̂410 b̂0X ′MzMxMzXb̂0 ß��»Þû T0 =

n2 log (
σ̂21

σ̂20 + 1
n b̂

′0X ′MzXb̂0 ) ö�¤¢°��Â� �� σ̂20 ø b̂0 .´¨� Mx = I −X(X ′X)−1X ′ ø Mz = I −Z(Z ′Z)−1Z ′ �îý¤�Ï��ö�È÷ Åî�î .Ê0(σ̂21) �ø¢ ö��� ¥� ´¨� �¤�±ä σ̂410 ø À�µÆû σ20 ø b0 ,ML ý�ûÂð¢¤ø�Â�¢¤�À�÷��µ�̈ � ñ��õÂ�÷ â�þ¥��� ý�¤�¢ ü�±�÷��¹�õ ¤��Ï��� N0 ,H0 �́½�� ñÀ�õ ü�µ�̈ ¤¢ ­Â�ê ��� À�û¢ü�õ.´¨�.´¨� N1 = T1/[V1(T1)] 12 Ýþ¤ø� ´¨¢ �� H1 ´½� ñÀõ üµ¨¤¢ ­Âê �� �¤ ù¤�õ�Âð� ñ��.Àª Àû��¡ ¸µ�õ Âþ¥ ý�û ´ó�� ¥� üØþ �� Åî�î ö�õ¥� α ý¤�¢��ãõ ¼Î¨ ¤¢
∣∣N0∣∣ < zα/2 ,

∣∣N1∣∣ ≥ zα/2 ,ù�ðÂû ,H1 ¢¤ ø H0 ©ÂþÁ� .1
∣∣N0∣∣ ≥ zα/2 ,

∣∣N1∣∣ < zα/2 ,ù�ðÂû ,H1 ©ÂþÁ� ø H0 ¢¤ .2
∣∣N0∣∣ ≥ zα/2 ,

∣∣N1∣∣ ≥ zα/2 ,ù�ðÂû ,ñÀõ ø¢ Âû ¢¤ .3
∣∣N0∣∣ < zα/2 ,

∣∣N1∣∣ < zα/2 ,ù�ðÂû ,ñÀõ ø¢ Âû ©ÂþÁ� .4326
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ü�÷����¨Â�ð¤ ý��ûñÀ�õ ö��õ¥� ý�Â�� Ù�÷øø ö��õ¥� ýù¤��õ� 4��¤¢��Â�è ñ�õÂ÷ üÎ¡ü�Ø�þ¢��÷ ü�¨¤Â�� ý�Â�� ,´�¨� �ø��Ô�µ�õ Å�î��î ö��õ¥� ��� ¤��µ�¡��¨ à��½�ó ¥� ��î Ù�÷øø ö��õ¥���þ��� Â�� ö��õ¥� ß�þ� .À�ª ü�êÂ�ã�õ (1989)Ù�÷øø Í�̈ ��� �́̈ ¤¢ ñÀ�õ ��� ý¢��ú���È���� ý��ûñÀ�õü�Î�¡ ü�÷����¨Â�ð¤ ý��ûñÀ�õ ý�Â�� ö��õ¥� ß�þ� ýù¤��õ� ø ´�¨� ùÀ�ª �����Â�Ü�±���ó�×�±�ó��î á��Ï�ñÀõ h(x) ñÀõ �î ßþ� ­Âê �� ö�õ¥� ßþ� ¤¢ .´¨� ùÀª �±¨�½õ ñ�õÂ÷ ý�Î¡ �� ��¤¢��Â�è�� ñÀõ ø¢ ßþ� üØþ¢�÷ ,À�ª�� ý¢�ú�È�� ý�ûñÀõ ¥� ù¢��÷�¡ ø¢ Gγ ø Fθ ø ù¢�� �ûù¢�¢ Àó�õÂþ¥ �¤�¬ �� ö�õ¥� ßþ� ¤¢ Û��Öõ ø ÂÔ¬ ý�û­Âê .¢Â�ðüõ ¤�Âì ö�õ¥� ¢¤�õ h(.) ñÀõ.À�µÆû
H0 : Eh

{
log

f(X ; θ∗)

g(X ; γ∗)

}
= 0 (1

Hf : Eh

{
log

f(X ; θ∗)

g(X ; γ∗)

}
> 0 (2

Hg : Eh

{
log

f(X ; θ∗)

g(X ; γ∗)

}
< 0 (3.À�ó¢�ãõ g(x, γ) ø f(x, θ) �î ´¨� ü�ãõ ßþ��� (1) �Î��¤.g(x, γ) ¥� ´¨� Âµú� f(x, θ) �î ´¨� ü�ãõ ßþ��� (2) �Î��¤.g(x, γ) ¥� ´¨� Â�À� f(x, θ) �î ´¨� ü�ãõ ßþ��� (3) �Î��¤¤¢ ��î �¤ ü�÷����̈ Â�ð¤ ý��ûñÀ�õ Â�ð� .À���µ�Æ�û γ ø θ �́̈ ¤¢���±�ª ý��û¤�À�Ö�õ γ∗ ø θ∗ ö� ¤¢ ��îýù¤��õ� â�þ¥��� ,Ù�÷øø ö��õ¥� H0 ­Â�ê ´�½�� ,Ý�þÂ���Ú�� Â�Ñ�÷ ¤¢ À�÷À�ª ü�êÂ�ã�õ Û�±�ì Ç�¿��Ý�û¢ ö�È÷ Vfg �� �¤ Ù÷øø ö�õ¥� ýù¤�õ� Âð� .À�îüõ Û�õ ¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥�� �� ö�õ¥�¥��÷ ω̂nø L̂10 �±¨�½õ �� Vfg �±¨�½õ ý�Â� ßþ�Â���� .Vfg = n−1/2L̂10(α̂0, α̂1)/ω̂n Ýþ¤�¢��û e0i ö� ¤¢ ��î �́ª��÷ L̂10 =

n2 log

(∑n
i=1 ê21i)(∑n
i=1 ê20i) �¤��¬ ��� ö����ü�õ �¤ L̂10 �Á�ó .Ý�þ¤�¢Â��Â� ω̂2n (1989)Ù÷øø ýù¤�õ� §�¨�Â� .À�µÆû e1 = Mzy ø e0 = Mxy ¤�¢Â� ý�û�þ�¤¢327
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢�� Àª Àû��¡ Â��Â� Vfg �Áó ø ,ω̂2n =
n4 n∑

i=1 [ ê21i∑n
i=1 ê21i − ê20i∑n

i=1 ê20i ]2 �� ´¨�
Vfg =

log

(∑n

i=1 ê21i)(∑n

i=1 ê20i)[
n∑

i=1 [ ê21i∑n
i=1 ê21i − ê20i∑n

i=1 ê20i ]2]1/2ü���ã�õ ¼�Î�¨ ¤¢ ö��õ¥� ý�Â�� .Vfg d−→N(0,1) ,Â�Ô�¬ ­Â�ê ´�½�� ,(1989) Ù�÷øø Õ�±�Ï.¢�ªüõ ¢¤ gÂ� f ñÀõ ýÂ�Â� ,Hf ­Âê Û��Öõ ¤¢ ÂÔ¬ ­Âê Àª�� Vfg > zα/2Âð� α ý¤�¢��µ�êÂ�þÁ�� f Â�� g ñÀ�õ ýÂ��Â�� ,Hg ­Â�ê Û����Ö�õ ¤¢ Â�Ô�¬ ­Â�ê ù��Ú�÷� Vfg < −zα/2 Â�ð� øÀª Û��ì ñÀõ ø¢ ß�� ý¤�¢ ü�ãõ �ø�Ô� ö���üÞ÷ ù�Ú÷� |Vfg| ≤ zα/2 Âð� ´þ�ú÷ ¤¢ .¢�ªüõ.¢�ªüõ �µêÂþÁ� ñÀõ ø¢ ö¢�� ñ¢�ãõ ��úÔõ �� ÂÔ¬ ­Âê øñÀ�õ ¤¢ KICc ,KIC ,AIC ,BIC ý��û¤����ã�õ ��±�¨��½�õ 5��¤¢��Â�è üÎ¡ ü÷��¨Âð¤ ý�ûßþ� ¢Âî ÓþÂã� AIC = −2 log f(y; α̂0) +2k0 �¤�¬ �� �¤ AIC ¤��ãõ (1973)×���î �¤¢ °þ¤��÷ �¤ö� ö��� üõ ü±÷�¹õ ¤�Ï �� �î ´¨� ÂÜ±�ó�×±ó�î á�Ï� ¢¤ø�Â� âì�ø ¤¢ ¤��ãõ.´êÂð ÂÑ÷â�Þ�� Û�¬��� ¢¤ø�Â�� ��î ö¤��Ö�µ�õ ý¤����ã�õ ö�����ä ��� �¤ KIC ¤����ã�õ (1999)ï��÷�ø��î¢Â�î ü�êÂ�ã�õ KIC = −2 log f(y; α̂0) + 3k0 �¤��¬ ��� �¤ ´�¨� Â�Ü�±���ó�×�±�ó��î á��Ï� ø¢ý�û ñÀõ ý�Â� ùÀª ¼�½Ê� KIC ö���ä �� �¤ KICc ¤��ãõ (2004) ñ�¨ ¤¢ ø� ß��»Þû¢Âî ���¤� Âþ¥ �¤�¬ �� ñ�õÂ÷ üÎ¡ ü÷��¨Âð¤
KICc = −2 log f(y; α̂0) + n log (

n

n− k0 ) + (
(n− k0)(2k0 + 3)− 2)
(n− k0 − 2)(n− k0) ..Àþ¢Âð ���¤� (1978)��¤��ª Í¨�� (SIC ��¤��ª á�Ï� ¤��ãõ )BIC ý��� á�Ï� ¤��ãõÓþÂã� ¢�¡ ß�È�� ñ�Þµ�� °Æ� Â� �î ´¨� üþ�û ñÀõ ü��þ¥ ¤�¤��ãõ BIC,´Ôð ö��� üõùÀõ��÷ ´¨¢�� ÂÜ±�ó�×±ó�î á�Ï� §�¨� Â� ùÀª �µÔð ý�û¤��ãõ ��Ö� é�¡ Â� ø À÷�ùÀª.¢�ªüõ ÓþÂã� BIC = −2 log f(y; α̂0) + k0 logn �¤�¬ �� ø ´¨�328
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢üê¢�Ê� ý¥�¨ ��±ª 6ý��û��±�̈ ��½�õ ¤¢ ��î �́̈ � ý�ùÀ���»���� ý��ûÕ�µ�È�õ ��¹���µ�÷ ¤¢ Å�î��î ö��õ¥� ¢Â��¤��î �́þ¢øÀ�½�õø 4ö�Â�Æ�� .¢¤�¢ ¢���ø ü�÷����¨Â�ð¤ Â���è ý��û´���ã�ì��õ ¤¢ Å�î��î ù¤��õ� �¤��¬ ��� ¯���Â�õ�ó�bÆõ ý�Â� üÜ� ù�¤ �î �¤ Åî�î ù¤�õ� ý�Â� üê¢�Ê� ý¥�¨ ��±ª ©ø¤ (1993)5ö�ÂÆ��́̈ ¢ ��� ý�Â�� ü�Ü���Ü�½�� ý��û Õ�µ�È�õ ��±�̈ ��½�õ ��� ý¥����÷ ©ø¤ ß�þ� .À�÷¢Â�î ����¤� �́̈ � ¤��îÁ�õ��� ¾�̈ ��� ý�Â�� ý¥��̈ ����±�ª ©ø¤ ß�þ� ¥� ��õ .¢¤�À�÷ Å�î��î ù¤��õ� ¤¢ ´�̈ ¤¢���±�ª ý��û¢¤ø�Â��.Ýþ�ù¢Âî ù¢�Ôµ¨� üÎ¡ ü÷��¨Âð¤ ý�ûñÀõ ¤¢ (2) Ç¿� ¤¢ ùÀª �ÂÎõ ý�ûñ��¨
Åî�î ö�õ¥� ù¤�õ� 1�6¼þÂÈ� Â�ù¢�¨ �¤ ý¥�¨ ��±ª ö��µ� �î ´¨� ùÀª ù¢¤ø� ý��÷�ð �� Åî�î ù¤�õ� Ç¿� ßþ� ¤¢Â�è ñ�Þµ�� âþ¥�� ø¢ .À�ª�� âþ¥��Ýû ø ÛÖµÆõ ùÀû�Èõ N ,YN , . . . , Y1 À��î ­Âê .¢Âîø θ �î ý¤�Ï �� ùÀª �µêÂð ÂÑ÷ ¤¢ �ûYt ý�Â� Hg : Y ∼ g(y, γ) ø Hf : Y ∼ f(y, θ) ��¤¢��.À�µÆû Hg ø Hf ´½� ��Üãõ�÷ ý�ûÂµõ�¤�� ¥� q × 1 ø p× 1 °��Â� �� ý�û¤�¢Â� °��Â� �� γùÀ�û¢ ö�È÷ Ef (.) �î ý¤�Ï �� Tf (θ̂, γ̂) = d̄− Êf (d̄) (1961,1962)Åî�î ù¤�õ� Õ±Ïø θ̂ .À�µÆû dt = log f(Yt, θ̂)− log g(Yt, γ̂) ø d̄ = N−1∑N

t=1 dt ,Hf ´½� ü®�þ¤ À�õ�ý�û �÷�Þ÷ ý�Â� Tf(θ̂, γ̂) ,À�µÆû Hg ø Hf ´½� γ ø θ ,(ML) ý�ûÂð¢¤ø�Â� °��Â� �� γ̂.(1986 ,ö�ÂÆ� ø Âó�×õ) ,´¨�ÂÔ¬ ß�Ú÷��õ ý�¤�¢ ï¤��Íþ�Âª ´½� Ý�û¢ ö�È÷ ν2f (θ0, γ∗) �� �¤ Hf ­Âê ´½� √nTf (θ̂, γ̂) ü±÷�¹õ Å÷�þ¤�ø Âð�¤��Ï ��� Nf (θ̂, γ̂) = √
N

(
Tf (θ̂, γ̂)

ν̂f (θ̂, γ̂)

) Å�î��î ùÀ�ª ¢¤�À�÷��µ�¨� ù¤��õ� (1982 ,´�þ�ø) Ý�Ñ�÷�¤ ν̂f (θ̂, γ̂) .´¨� νf (θ0, γ∗) ¤�ð¥�¨ ¢¤ø�Â� ν̂f (θ̂, γ̂) ø ´¨� N(0,1) âþ¥�� ý�¤�¢ ü±÷�¹õö� ¤¢ �î ´ª�÷ ν̂2f = N−1d′ {IN −R(θ̂)
[
R′(θ̂)R(θ̂)

]−1
R′(θ̂)

}
d �¤�¬ �� ö���üõü÷��¨Âð¤ ý�ûñÀõ ý�Â� �î À�µÆû N × (p+ 1) ÅþÂ��õ R(θ) ø d′ = (d1, d2, . . . , dN )

4M.Hashem Pesaran

5Bahram Pesaran 329
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢À�þ�üõ ´¨¢ �� Âþ¥ ÛØª �� (2) Ç¿� ¤¢ ùÀª �µÔð
R(α0) =  1 − 12σ20 + 12σ40 (y1 − x1b0)2 · · · xk01

σ20 (y1 − xk0b0)1 − 12σ20 + 12σ40 (y2 − x2b0)2 · · · xk01
σ20 (y2 − xk0b0)... ... ...1 − 12σ20 + 12σ40 (yn − xnb0)2 · · · xk01
σ20 (yn − xk0b0)



,�ø¢ Â���Î���¨ .´���¨� X �Â���Ï Å���þÂ��������õ Â���Î���¨ ß�������õ��i ùÀ�������û¢ ö����È���÷ ,xi ö� ¤¢ ����î

∂ log f(Yi, θ)/∂b0iÀ���ã���� ����� �ø¢ Â���Î���̈ ¥� ø �́��̈ � ∂ log f(Yi, θ)/∂σ20 ,R(α0) Å���þÂ��������õ´ó�� ßþ� ¤¢ .´¨� i = 1,2, . . . , k0 ý�Â�
d̄ = −12 log (

σ21
σ20 ) − ø dt = −12 [log (σ21

σ20 ) + 1
σ20 (yt − xtb0)2 − 1

σ21 (yt − ztb1)2]¥������÷ Tf (θ̂, γ̂) ���±��¨���½��õ ´��ú���.À�����µ��Æ��û 12n∑n
t=1 [ 1

σ20 (yt − xtb0)2 − 1
σ21 (yt − ztb1)2]Ýþ¤�¢ ÂÜ±�ó�×±ó�î ¤��ãõ ¥� ù¢�Ôµ¨� �� .Ýþ¤�¢ Êf (d̄) �±¨�½õ ��

Ef (d̄) = C(θ0, γ∗) = ∫ log

{
f(y, θ0)
g(y, γ∗)

}
f(y, θ0) dy,Àþ�üõ ´¨¢�� �¤�¬ ßþ��� ü÷��¨Âð¤ ý�ûñÀõ ý�Â� �î

CR (α̂0, α̂1∗(R)) = −12 log

[
σ̂20

σ̂21∗(R)]− 12 [ σ̃20(R)σ̂20 − σ̃21∗(R)
σ̂21∗(R)]

σ̃20(R) = 1
nR

R∑

j=1 (yj− ø σ̃21∗(R) = 1
nR

R∑

j=1 (yj−Zb̂1∗(R))′(yj−Zb̂1∗(R)) �î üµìø¥����÷ ùÀ�ª ��µ�Ô�ð ý��ûù¤��õ� ¢¤ø�Â�� ø R(α̂0) ��±�¨��½�õ ´�ú�� .À���µ�Æ�û Xb̂0)′(yj − Xb̂0)ü�ê¢��Ê�� ý¥��¨ ����±�ª ©ø¤ ��� �¤ ��ûö���î Ý�þ¤�¢ ü�÷����¨Â�ð¤ ñÀ�õ ý��ûÂ�µ�õ¤��� ¢¤ø�Â�� ���(σ̂210)σ̂21∗ ø (b̂10)b̂1∗ ����±���̈ ����½���õ �́��ú���� ý¥����̈ ��������±���ª ©ø¤ ¤¢ .Ý�����������îü���õ ����±���̈ ����½���õ(σ̂20I)Å��÷���þ ¤�ø ø (Xb̂0)ß�����Ú��÷������õ ¤�¢Â��� ���� y ¥� n × 1 Û��Ö��µ��Æ��õ ý���û���÷���Þ��÷ �À��µ����Ý�������û¢ ö����È���÷ (j = 1,2, . . . , R),yj ����� �¤ ����÷����Þ���÷ ß�������õ��j Â���ð� ø Ý�����������îü���õ À�������ó�����¥� ùÀ��ª ý¥���¨ ������±��ª ý���ûÂ��ð¢¤ø�Â��� ø σ̂21j = n−1(ŷ′jMzyj) ø b̂1j = (Z ′Z)−1Z ′yjø b̂1∗(R) = 1
R

∑R
j=1 b̂1j = (Z ′Z)−1Z ′

( 1
R

∑R
j=1 yj) ���� À�����µ��Æ��û Â����Â��� σ21∗ ø b1∗

σ̂21∗(R) = 1
R

∑R
j=1 σ̂21j = 1

nR

(∑R
j=1 ŷ′jMzyj

)330
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý¥�¨ ��±ª 7ñÀõ uh ∼ N(0, σ2h) �� h : Y = Hbh + uh ñÀõ �î ´¨� ùÀª ­Âê ý¥�¨ ��±ª ßþ� ¤¢
H �Â�Ï Å�þÂ����õ ø σ2h = 1 , b′h = (2,5,6,−8,7) Ý�����îü�õ ­Â�ê .´�¨� ��ûù¢�¢ À�ó��õ
f : Y = Xb0 + u0 ñÀõ ø¢ ß�»Þû .´¨� ùÀª �µêÂð ÂÑ÷ ¤¢ n× 5 ø üê¢�Ê� üÆþÂ��õÅþÂ��õ �� ý¢�ú�È�� ý�û ñÀõ u1 ∼ N(0,3) �� Y = Zb1 + u1 ø u0 ∼ N(0,2) ý�Â�
n× k0 Àã� ý�¤�¢ °��Â� ��ø ùÀª À�ó�� üê¢�Ê� ¤�Ï �� ��÷ �ûö� �î À�µÆû Zø X �ÂÏ ý�û¤¢ �î üþ�û ¤��ãõ ø �û ö�õ¥� ù¤�õ� ý�Â� S-plus Í�½õ ¤¢ ý¥�¨ ��±ª ßþ� .À�µÆû n× k1 øüÆþ�÷ Àî ÓÜµ¿õ ý�û �÷�Þ÷ ¢�Àã� ý�Â� ø ´¨� �µêÂð ��¹÷� À÷�ùÀª �±¨�½õ Û±ì ý�û Ç¿�ùÀª À�ó�� ý�û �÷�Þ÷ ¢�Àã� ø r = 1000 Â��Â� �û¤�ÂØ� ¢�Àã� ùÀª �µª�÷ �õ�÷Â� ¤¢ .´¨� ùÀªý�û ´ó�� ü±Æ÷ ü÷�ø�Âê .À÷�ùÀª �µêÂð ÂÑ÷ ¤¢ n = 10,30,100,200,300,500 Â��Â�Âî£ �� �¥� ß��»Þû .´¨� ùÀª ���¤� (9) Ç¿� ý�û ñøÀ� ¤¢ ü�øÂ¡ ö���ä �� Û¬��.´¨� ùÀª �µêÂð ÂÑ÷ ¤¢ %5 Ù÷øø ø Åî�î ý�ûö�õ¥� ý�Â� ý¤�¢��ãõ ¼Î¨ ´¨�ýÂ�ð �¹�µ÷ ø ¶½� 8¤¢ .Ý�þ¢Â�î �Â�Î�õ (2) Ç�¿�� ¤¢ ��î �́̈ � ü�þ��ûñ���̈ ��� ¾�̈ ��� �́ú�� ¤¢ ñø�À�� ß�þ� Û���Ü�½����� equivalent Ó�Ô�¿�õ equi. ø ñÀ�õ öÀ�ª ¢¤ ü���ã�õ ��� Reject ��Þ�Ü�î Ó�Ô�¿�õ R. ñø�À��(7) Ç¿� ¤¢ ü¨¤Â� ¢¤�õ ý�û ñÀõ üõ�Þ� .´¨� �µê¤ ¤�î �� ñÀõ ø¢ ö¢�� ñ¢�ãõ ¤�Ñ�õñÀõ ý�ûÂµõ�¤�� ¢�Àã� �� ´±Æ÷ ñÀõ Âû ý�ûÂµõ�¤�� ¢�Àã� �ûñøÀ� ßþ� ¤¢ ,À÷�ùÀª ¼þÂÈ�¸�� ,´¨¤¢ ñÀõ Âµõ�¤�� ¢�Àã� Àª �µÔð (7) Ç¿� ¤¢ �î ¤�Ïö�Þû .´¨� ù¢Âî Â��ç� ´¨¤¢ö������� ´¨� ùÀª ��¿µ÷� ¸�� �� ×þ¢�÷ ý�ûÂµõ�¤�� ¢�Àã� �� ü¨¤Â� ¢¤�õ ý�ûñÀõ . ´¨�©Â�þÁ�� ¤¢ �¤ ��ûÂ�µ�õ�¤��� ¢�À�ã�� Ç�û��î ø Ç�þ���ê� Â������� ,ùÀ�ª �Â�Î�õ �����̈ ��� ¾�̈ ��� Â�� ùø��ä¤�Â�ì ü�̈ ¤ Â�� ¢¤��õ k1 = 8 ø k0 = 3 ��� ü�þ��ûñÀ�õ (1)ñøÀ�� ¤¢ .¢Â�î ü�̈ ¤ Â�� ��ûñÀ�õ ¢¤ øßþ� �� ¾¨�� ý�Â� ñøÀ� ßþ� .À�µÆ�÷ ùÀª Ó�¬���´¨¤¢ ��ÀØ»�û �î ý¤�Ï �� À÷��µêÂðÀ�ó��õ ñÀ�õ ��� ñÀ�õ ��À�î ¢Â�î ¢¤ �¤ ñÀ�õ ø¢ Â�û Å�î��î ö��õ¥� Â�ð� ��î �́̈ � ùÀ�ª ù¢¤ø� ñ���̈ùÀª Ó�¬���´¨¤¢ �ûñÀõ ¥� ��Àîº�û �î ßþ� Û�ó¢ �� (1)ñøÀ� ¤¢ ?´¨� ÂµØþ¢�÷ �ûù¢�¢Çþ��ê� �� ´¨� �ø�Ôµõ ´¨¤¢ ñÀõ Âµõ�¤�� ¢�Àã� �� �ûö� Âµõ�¤�� ¢�Àã� ß��»Þû ø À�µÆ�÷�� n = 10 ¤¢ 0/517 ¥� ñÀõ ø¢ Âû öÀª ¢¤ ñ�Þµ�� n = 500 �� n = 10 ¥� �÷�Þ÷ ¢�Àã�
Hg �÷ Hf ¢¤ ü�ãþ Åî�î ö�õ¥� ñøÀ� �ø¢ ÂÎ¨ �� Âð� .À¨¤üõ n = 500 ¤¢ 0/836�� n = 500 �� �÷�Þ÷ Çþ��ê� �� �î ´¨� 0/443 Â��Â� ñ�Þµ�� ßþ� n = 10 ¤¢ À��î ����ù¤�õ� ¤¢ Àû¢üõ  ¤ üä�÷ �� ��÷ �ûù¤�õ� ��Ö� ¤¢ ë�Ô�� ßþ� ø À��þüõ Çû�î 0/162 ¤�ÀÖõ331
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢�î ´¨� (0/492) g ýÂ�Â� ñ�Þµ�� ¥� ÂµÞî (0/292) f ýÂ�Â� ñ�Þµ�� n = 10 ¤¢ Ù÷øø¤¢ �îý¤�Ï�� ,À��îüõ �À�� üÈ��ê �ø�Ô� ���Þµ�� ßþ� 30 �� 10 ¥� üµ� �÷�Þ÷ Çþ��ê� ��ý����Èõ À÷ø ¤ ��÷ AIC ù¤�õ� ý�Â� .´¨� §�Æ½õ f ýÂ�Â� 0/947 ñ�Þµ�� �� n = 500ý�Â� KICc �î ü��ãê¢ ¢�Àã� ü±Æ÷ ü÷�ø�Âê n = 10 ¤¢ üµ� KICc ¤¢ �õ� .¢�ªüõ ¤�ÂØ�¢�Àã� Çþ��ê� �� �õ� .´¨� 0/996 Â��Â� ,¢�ªüõ g üó�Ú� ý�Â� KICc ¥� ÂµÞî f üó�Ú�ý¢�þ¥ é�µ¡� ¥�� �õ� .¢�ªüõ Ýî ü±Æ÷ ü÷�ø�Âê ßþ� ¤�ÀÖõ ,�ÞþÂ� �ÜÞ� Â�� Çû�î ø �÷�Þ÷¤¢ ùÀª ���¤� ý�ûñøÀ� üÖ��õ ¤¢ .¢�ªüõ f ñÀõ ©ÂþÁ� °��õ �î ¢¤�¢ ¢��ø ø¢ ö� ß��´ó�� ø¢ ý¢�ú�È�� ñÀõ ý�Â� ø ´¨� ùÀª ��¿µ÷� ùÀª Ó�¬���´¨¤¢ f ñÀõ ÛÊê ßþ��� ´¨� �µêÂð ��¹÷� Û�ó¢ ßþ� �� ¤�î ßþ� .´¨� ùÀª �µêÂð ÂÑ÷¤¢ ýÂµõ�¤�� 8 ø ýÂµõ�¤�� 3Âµõ�¤�� ¢�Àã� Çþ��ê� �þ Çû�î Â���b� ö��µ� (2) Ç¿� ¤¢ ùÀª �ÂÎõ ����¨ �� ¾¨�� Â� ùø�äýÂ���� ñ�Þµ�� �� �¤ ñÀõ ø¢ Âû ��÷ ´ó�� ßþ� ¤¢ Åî�î ö�õ¥� �÷�Ô¨�bµõ .¢Âî ü¨¤Â� ��÷ �¤¤¢ Û�ó¢ ß�Þû �� ¢ÂþÁ³� �¤ ùÀª Ó�¬���´¨¤¢ ñÀõ ´Æþ��üõ �î ü�¤�¬ ¤¢ ,À�îüõ ¢¤ö�õ¥� ù¤�õ� üê¢�Ê� ý¥�¨ ��±ª ¥� Û¬�� ¸þ�µ÷ ¥� �Æþ�Öõ ø ýÂ�ð�¹�µ÷ ý�Â� ´ó�� ßþ�Ó�¬���´¨¤¢ ñÀõ ý¥�¨ ��±ª ¥� Û¬�� ¸þ�µ÷ (2) ñøÀ� ¤¢ .´¨� ùÀª ù¢�Ôµ¨� Åî�î¸þ�µ÷ ´ó�� ßþ� ¤¢ Åî�î ö�õ¥� ù¤�õ� .´¨� ùÀª ù¢¤ø� g ýÂµõ�¤�� 3 ñÀõ Û��Öõ ¤¢ f ùÀª�î (3) ñøÀ� ¥� �Æþ�Öõ ø ýÂ�ð�¹�µ÷ ý�Â� Û�ó¢ ß�Þû �� .Àû¢üÞ÷ ´¨¢ �� �¤ ¤�Ñµ÷� ¢¤�õ�ûö�õ¥� ø �ûù¤�õ� �b Þû ¤¢ �î ´¨� ùÀª ù¢�Ôµ¨� ´¨� üê¢�Ê� ý¥�¨ ��±ª ¥� Û¬�� ¸þ�µ÷ý�Â� üµ� Ù÷øø ö�õ¥� ¤¢ ñ�·õ ý�Â� .´¨� É¿Èõ ��� ¤��Æ� ñ�Þµ�� �� f ñÀõ ýÂ�Â�.´¨� 0/872 Â��Â� f ýÂ�Â� ñ�Þµ�� n = 108 ñÀ�õ Û����Ö�õ ¤¢ f ùÀ�ª Ó���¬���� �́̈ ¤¢ ñÀ�õ ý¥��̈ ����±�ª ¥� Û�¬��� �̧þ��µ�÷ (4) ñøÀ�� ¤¢Åî�î ö�õ¥� ¸þ�µ÷ ö¢�� üÖÎ�õÂ�è Û�ó¢ �� ´¨� Âî£ �� �¥� .´¨� ùÀª ù¢¤ø� g ýÂµõ�¤��ñÀõ ýÂ�Â� ù¤��ø¢ (5) ø (4) ñøÀ� Âþ¢�Öõ �� ���� �� .Ý��îüõ ù¢�Ôµ¨� (5)ñøÀ� ¸þ�µ÷ ¥�ñÀõ Âµõ�¤�� ¢�Àã� Çþ��ê� �î ´ª�¢ ��÷ �¤ ýÂ�ð�¹�µ÷ ßþ� ö���üõ .´¨� É¿Èõ f�õ�î f¤¢ üÜî ¤�Ï �� .¢¤�À÷ ùÀª Ó¬���´¨¤¢ ñÀõ öÀª ùÀþ�ðÂ� ¤¢ ýÂ���b� 8 �� 3 ¥� ,°�ì¤�î ´êÂð �¤ �¹�µ÷ ßþ� ö���üõ ñ�õÂ÷ ý�Î¡ �� ��¤¢��Â�è üÎ¡ ü÷��¨Âð¤ ý�ûñÀõ ¢¤�õø¢ Âû ø Àû¢üõ É�¿È� ùÀª Ó�¬���À� ö���ä �� �¤ ñÀõ ø¢ Âû Åî�î ö�õ¥� �î ü÷�õ¥¢�����õ ý��û¤����ã�õ ����Ö�� ø Ù�÷øø ö��õ¥� �̧þ��µ�÷ ��� À�þ��� ñÀ�õ ���¿�µ�÷� ý�Â�� À���îü�õ ¢¤ �¤ ñÀ�õÂ�þ��¨ Â�ð� .¢Â�î ���¿�µ�÷� Â�µ�ú�� ñÀ�õ ö�����ä ��� �¤ ��ûö� Í�¨��� ùÀ�ª ùÀ�þ��ðÂ�� ñÀ�õ ø ¢Â�î �������û ñÀõ ß�� ý¤�¢��ãõ �ø�Ô� À÷¢�¢ É�¿È� ñ¢�ãõ �¤ �û ñÀõ ��÷ Ù÷øø ö�õ¥� ø �û¤��ãõüµó�� ¤¢ .À÷�ùÀª Ó�¬���À� ñÀõ ø¢ Âû ´ó�� ßþ� ¤¢ �î ´ª�¢ ¢�þ �� Àþ�� �õ� .¢¤�À÷ ¢��ø¥� Àþ�� ø ´¨� ùÀª Ó�¬�����¡ Ýµ� ¤�Ï �� ñÀõ ö� À�þ�ðüõÂ� �¤ üóÀõ Åî�î ö�õ¥� �îñ�Þµ�� �� �¤ ñÀõ ö� ��÷ �û¤��ãõ ��Ö� ø Ù÷øø ö�õ¥� �� Âð� .¢Âî ù¢�Ôµ¨� ¯�±�µ¨� ¤¢ ö�ö�õ¥� .¢�� Àû��¡ Åî�î ö�õ¥� �¹�µ÷ �� ñø� �Ü�ø ¤¢ �õ ���� �õ� À�þ�Þ÷ ��¿µ÷� ýÂ�����±¨�½õ �� Âð� .¢Â� ¤�î �� ùÀª Ó�¬�����¡ ý�û ñÀõ ��¿µ÷� ý�Â� ö���üõ �¤ Åî�îß��� ö���üõ âì�ø ¤¢ ø ¢�ªüõ �µêÂð ¤�î �� f��Þãõ�õ� ´¨� ÛØÈõ ¤��Æ� Åî�î ö�õ¥� ù¤�õ�üµ��ì¤ ý�ûñÀõ Âþ�¨ ü��¡ �� Ûì�À� Åî�î ö�õ¥� Í¨�� ü��¿µ÷� ñÀõ �î ¢Âî ýÂ�ð�¹�µ÷ß�Þû �� ø ´¨� Åî�î ö�õ¥� ù¤�õ� �±¨�½õ ¥� Â�ù¢�¨ Ù÷øø ö�õ¥� ù¤�õ� ý�±¨�½õ .´¨�332
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢,AIC ,BIC ý�û¤��ãõ ¥� ù¢�Ôµ¨� .¢¤�¢ Åî�î ö�õ¥� �� ´±Æ÷ ýÂµÈ�� ýÂ�ð�Âê Ýû Û�ó¢ö�È÷ �ûù¢�¢ Àó�õ ñÀõ �� �¤ ü��¿µ÷� ý�ûñÀõ üØþ¢�÷ ö�õ¥� ø¢ ßþ� ¤��î ¤¢ KICc ,KICý�û�÷�Þ÷ ý�Â� üµ� �û ö� °¨��õ ¸þ�µ÷ ø �û¤��ãõ ßþ� ù¢�¨ ý�±¨�½õ �� ���� �� ø Àû¢üõ.¢Â� ¤�î �� ñÀõ ��¿µ÷� ¤¢ ü±¨��õ ý�û¤��ãõ ö���ä �� �¤ �û ö� ö���üõ ×��î
(k0 = 3 , k1 = 8) ý¥�¨ ��±ª ¥� Û¬�� ñøÀ� :1 ñ
 øÀ�

Statistics Conclusion n=10 n=30 n=100 n=200 n=300 n=500
R.Hg but notHf 0/038 0/071 0/02 0/006 0/001 0/002
R.Hf but notHg 0/443 0/512 0/372 0/237 0/212 0/162

Cox

R. bothHf andHg 0/517 0/412 0/605 0/757 0/787 0/836
R. neither Hf or Hg 0/002 0/005 0/001 0 0 0
f and g are equi. 0/216 0/088 0/026 0/032 0/028 0/053

V uong f is better than g 0/292 0/895 0/974 0/968 0/972 0/947
g is better than f 0/492 0/017 0 0 0 0
AICf < AICg 0/294 0/789 0/869 0/861 0/851 0/846

AIC

AICg < AICf 0/706 0/211 0/131 0/139 0/149 0/154
KICf < KICg 0/498 0/921 0/972 0/937 0/968 0/971

KIC

KICg < KICf 0/502 0/079 0/028 0/027 0/032 0/029
KICcf < KICcg 0/996 0/994 0/982 0/976 0/972 0/974

KICc

KICcg < KICcf 0/004 0/006 0/018 0/024 0/028 0/026
BICf < BICg 0/368 0/957 1 1 0/999 0/999

BIC

BICg < BICf 0/632 0/043 0 0 0/001 0/001
â��Âõ

[1] Akaike, H. (1973). Information Theory and on Extension of the

Likelihood Ratio Princple, In 2nd International Symposium on

Information Theory, eds B. N. Petrov & F. Csaki, Budapest:

Akademiai Kiodo, 267-281. 333
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ùÀ��ª Ó�����¬�����´��¨¤¢ f ñÀ��õ ���î ü��÷���õ¥ ý¥���¨ ������±��ª ¥� Û��¬���� ñøÀ��� :2 ñ
 øÀ���
(k0 = 5 , k1 = 3).´¨�

Statistics Conclusion n=10 n=30 n=100 n=200 n=300 n=500
R.Hg but notHf 0/364 0/364 0/217 0/168 0/124 0/123
R.Hf but notHg 0/004 0 0 0 0 0

Cox

R. bothHf andHg 0/628 0/636 0/783 0/832 0/876 0/877
R. neither Hf or Hg 0/004 0 0 0 0 0
f and g are equi. 0/128 0/019 0/010 0/006 0/008 0/006

V uong f is better than g 0/872 0/981 0/990 0/994 0/992 0/994
g is better than f 0 0 0 0 0 0
AICf < AICg 1 1 1 1 1 1

AIC

AICg < AICf 0 0 0 0 0 0
KICf < KICg 1 1 1 1 1 1

KIC

KICg < KICf 0 0 0 0 0 0
KICcf < KICcg 0/755 1 1 1 1 1

KICc

KICcg < KICcf 0/245 0 0 0 0 0
BICf < BICg 1 1 1 1 1 1

BIC

BICg < BICf 0 0 0 0 0 0
ùÀ�ª Ó���¬����´�¨¤¢ f ñÀ�õ ��î ü�÷��õ¥ ü�ê¢��Ê�� ý¥��¨ ����±�ª ¥� Û�¬��� ñøÀ�� :3 ñ
 øÀ��

(k0 = 5 , k1 = 3).´¨�
Statistics Conclusion n=10 n=30 n=100 n=200 n=300 n=500

R.Hg but notHf 0/972 0/997 1 1 1 1
R.Hf but notHg 0 0 0 0 0 0

Cox

R. bothHf andHg 0/028 0/003 0 0 0 0
R. neither Hf or Hg 0 0 0 0 0 0
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ùÀ��ª Ó�����¬�����´��¨¤¢ f ñÀ��õ ���î ü��÷���õ¥ ý¥���¨ ������±��ª ¥� Û��¬���� ñøÀ��� :4 ñ
 øÀ���
(k0 = 5 , k1 = 8).´¨�

Statistics Conclusion n=10 n=30 n=100 n=200 n=300 n=500
R.Hg but notHf 0/440 0/575 0/388 0/244 0/248 0/179
R.Hf but notHg 0/071 0 0 0 0 0

Cox

R. bothHf andHg 0/390 0/425 0/612 0/756 0/752 0/821
R. neither Hf or Hg 0/099 0 0 0 0 0
f and g are equi. 0/199 0/014 0/009 0/014 0/008 0/007

V uong f is better than g 0/801 0/986 0/991 0/986 0/992 0/993
g is better than f 0 0 0 0 0 0
AICf < AICg 0/991 1 1 1 1 1

AIC

AICg < AICf 0/009 0 0 0 0 0
KICf < KICg 0/993 1 1 1 1 1

KIC

KICg < KICf 0/007 0 0 0 0 0
KICcf < KICcg 1 1 1 1 1 1

KICc

KICcg < KICcf 0 0 0 0 0 0
BICf < BICg 0/991 1 1 1 1 1

BIC

BICg < BICf 0/009 0 0 0 0 0
ùÀ�ª Ó���¬����´�¨¤¢ f ñÀ�õ ��î ü�÷��õ¥ ü�ê¢��Ê�� ý¥��¨ ����±�ª ¥� Û�¬��� ñøÀ�� :5 ñ
 øÀ��

(k0 = 5 , k1 = 8).´¨�
Statistics Conclusion n=10 n=30 n=100 n=200 n=300 n=500

R.Hg but notHf 0/974 1 1 1 1 1
R.Hf but notHg 0 0 0 0 0 0

Cox

R. bothHf andHg 0/026 0 0 0 0 0
R. neither Hf or Hg 0 0 0 0 0 0
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