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1393 ö�µÆ��� ø ¤�ú� ,ý¤�õ� ��Üä �Ü¹õ109-93 « ,1 ù¤�Þª ,8 ÀÜ�
ý�ûù¢�¢ ´½ � ü þ� Þ ÷ ��¨ á� ÷ ¤� � â þ¥� � ý� ûÂ µ õ�¤� � ¢¤ø�Â ��ø¢ á�÷ ùÀþ¤�Æ÷�¨üû��� ��÷�û ,ù¤��¨ �®Âó�À±ä ,ý¢�Âõ ßþÂÆ÷ù�È÷�õÂî ý¥�¤ ù�ÚÈ÷�¢ ,¤�õ� ùøÂð1393*5*20 :ýÂÚ÷¥�� ßþÂ¡� ¾þ¤�� 1393*2*9 :´ê�þ¤¢ ¾þ¤��ý� ûù¢�¢ ´½ � ü þ� Þ ÷ ��¨ á� ÷ ¤� � â þ¥� � ý� ûÂ µ õ�¤� � � ó� Ö õ ß þ� ¤¢ : ùÀ�Ø��� ø ß�Ú÷��õ À�õ� Ýµþ¤�Úó� �� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ©ø¤ �� �ø¢ á�÷ ùÀþ¤�Æ÷�¨,�Î¡ �ø¢ ö�� � ö� þ¥ â ��� � ø � õ� ð ß�È� � â þ¥� � ßµ êÂðÂÑ ÷¤¢ � � ý� � � ´ê� � û¤°þÂÖ � ø Ýúõ ¯�Ö ÷ ¥� ýÂ�ð� ÷�Þ ÷ ©ø¤ ¥� .À ÷�ùÀª ¢¤ø�Â � ü�øÂ µ ÷� ø ÅØ� þ�� � Û¬�� ý�� � Âð¢¤ø�Â � ø ùÀª ù¢�Ô µ¨� ý�� � ý�û¢¤ø�Â � °þÂÖ � ý�Â � ü óÀ � � óý¥�¨��±ª �ãó�Îõ ×Þî �� ¸þ�µ÷ .´¨� ùÀª �Æþ�Öõ üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ Âð¢¤ø�Â�ùÀª ü¨¤Â� À�Ô¨ ý�ûñ�±Üð ö�ÏÂ¨ ý¤�Þ�� �� ¯��Âõ üãì�ø ý�ûù¢�¢ Û�Ü½� øÛÞä üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ Âð¢¤ø�Â� ¥� Âµú� ý��� Âð¢¤ø�Â� üÜî ´ó�� ¤¢ .´¨�.¢�ªüõ Âµú� �÷�Þ÷ Ý¹� Çþ��ê� �� �ûÂµõ�¤�� ¢¤ø�Â� ø À�îüõá�÷ ¤�Æ÷�¨ ,üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ,üóÀ��ó °þÂÖ� ,EM Ýµþ¤�Úó � : ýÀ�Üî ý�ûù��ø.Ýúõ ¯�Ö÷ ¥� ýÂ�ð�÷�Þ÷ ,�ø¢0 . asayyareh�razi.a.ir ,ù¤��¨ �®Âó�À±ä :�ó�Öõ ñ�ÿÆõ ×�÷øÂµØó� §¤¢�0 . 62F10 :(2010) ü®�þ¤ ýÀ��á�®�õ Àî
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�ø¢ á�÷ ùÀþ¤�Æ÷�¨ ý�û ù¢�¢ ´½� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ý�ûÂµõ�¤�� ¢¤ø�Â� : : : : 94�õÀÖõ 1´ÆØª ý�ûö�õ¥ ¥� üÜõ�î ��ä�Ï� ÂÚÈþ�õ¥� ´¨� ßØÞõ ÂÞäñ�Ï ��ãó�Îõ ¥� ý¤��Æ� ¤¢,ü þ�ûÇþ� õ¥� ß � �� ¥� ùÀ õ� ´¨¢� � ý�ûù¢�¢ � � .Àª� � � µª�À ÷ Çþ� õ¥� ý�ûÀ��ø ��Þ ��ãó�Îõ ö� ¤¢ �î ´¨� �ø¢ á�÷ ¤�Æ÷�¨ ,�û¤�Æ÷�¨ á��÷� ¥� üØþ .À�þ�ð ùÀþ¤�Æ÷�¨ ý�ûù¢�¢ù¤�õ� üð¢�¨ ý�Â�) , X(1); : : : ; X(r) ,ñø� �Ôó�õ r ´ÆØª ö�õ¥ ,ÂÑ÷¢¤�õ Àõ�È�� ¢�À¡¤ ��Ç�� ¥� ´�� � ×þ r .À�� þüõ �õ�¢� (´¨� ùÀª �µêÂðÂÑ÷¤¢ X1; : : : ; Xr �¤�¬�� ü±��Â��� ø À÷�ªüõ �µª�Áð ö�õ¥� �� ö�õ¥Ýû ¤�Ï�� �ûü÷¢�õ¥� �Þû ¢¤�õ ßþ� ¤¢ .´¨� ùÀª ß��ã�ý�ûù¢�¢ ´½� üþ�Þ�µ¨¤¢ â��� .À¨¤üõ ö�þ�� �� �ãó�Îõ ,¢¤�õ r ý�Â� ÂÑ÷¢¤�õ Àõ�È�� ¢�À¡¤�¤�¬�� H(�) âþ¥�� â��� ø h(�) üó�Ú� â��� ý�Â� 1 �ø¢ á�÷ ùÀþ¤�Æ÷�¨L(�;x) = n!(n� r)! rYi=1 h(xi)[1�H(xr)℄n�r¢¤�õ ÂµÈ�� 12 ø 3 á�÷ 2Â� ö��õ ßþ� ¤¢ �î ,¢Âî üêÂãõ âþ¥�� á�÷ ù¢¥�ø¢ (1942) ¤�� .´¨�üÔ�õ Â�è üê¢�Ê� ý�ûÂ�çµõ ý�Â� �µ¨��� ñ�Þµ�� âþ¥�� ×þ ¤�� âþ¥�� .À�µêÂð ¤�Âì ����ý�¤�¢ °��Â���  ø � ý�ûÂµõ�¤�� �� ��¨ á�÷ ¤�� ,�ó�Öõ ßþ� ¤¢ �þ�� ÂÑ÷¢¤�õ âþ¥�� .´¨��¤�¬�� üó�Ú� â��� ø üãÞ¹� âþ¥�� â���G(x j �; ) = (1+ x��)� ; x > 0; � > 0;  > 0g(x j �; ) = �  x���1(1+ x��)��1¥� ¸þ�¤ ý�ûâþ¥�� ¥� ý¤��Æ� ý�Â� ü±¨��õ °þÂÖ� ��¨ á�÷ ¤�� âþ¥�� üÜî ´ó�� ¤¢ .´¨��� Â¹�õ âþ¥�� �� Âµõ�¤�� À�� �þ ×þ ö¢Âî �ê�®� .´¨� üþ�Þ÷ ø Û±þ�ø ,�õ�ð ,ñ�õÂ÷ Ùó �ÜÞ�©ø¤ �� Âµõ�¤�� ö¢Âî �ê�®� .¢�ªüõ �ûù¢�¢ ýÀ��ñÀõ �� ´±Æ÷ âþ¥�� öÀª Â�ÂþÁ�é�Îã÷��¤ ×�µÆ¹ó üãÞ¹� âþ¥�� â��� �î Àª üêÂãõ (1845) ´Æó�û¤ø Í¨�� ¤�� ß�óø� ,3üþ�Þ÷�¤�¬��H(x) = [G(x)℄�; x > 0; � > 01 Type II ensoring2 Burr3 Exponentiated
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95 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ý¢�Âõ ßþÂÆ÷üê¢�Ê� Â�çµõ À��î Âê .´¨� �þ�� üãÞ¹� âþ¥�� â��� G(X) ö� ¤¢ �î À÷�¨¤ üµ±·õ ö��� ��üó�Ú� â��� ø âþ¥�� â��� �� °��Â��� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ý�¤�¢ XH(x) = (1+ x��)�� ; x > 0; �; �;  > 0h(x) = ��  x���1(1+ x��)���1��õ�Øþ¢�� .À�îüõ �Ôþ� ´�Ô�îñÂµ�î ø ¢�Þµä�´�Ü��ì ¤¢ �¤ üÞúõ ¤��Æ� ÇÖ÷ âþ¥�� ßþ� .Àª��ý¤��Æ� Â�¡� ý�ûñ�¨ ¤¢ .´¡�¢Â� �ûâþ¥�� ß�� Í��ø¤ ø ¤�� âþ¥�� á��÷� �ãó�Îõ �� (1980)ö� �ÜÞ� ¥� .À�µ¡�¢Â� üþ�Þ÷ ý�ûâþ¥�� ù¢��÷�¡ ø ¤�� âþ¥�� ©ÂµÆð ø �ãó�Îõ �� ö�ÖÖ½õ ¥�,(2013) ü��³þÂ� ø ü¹µ¨�¤ ,(2013) ¤�Àú³¨ ø ý¢�Þ½õ ,(2014) ù¤��¨ ø üû��� �� ö���üõ,(1996) ö�¤�ØÞû ø ü¨À� � ó ,(2012) ö�¤�ØÞû ø ¼� Ü ê ,(2012) ö�¤�ØÞû ø �� µ Ô ó�À ± ä¤�Æ÷ ,(2001) øÀ÷�î ø �µ��ð ,(1999) ö�þÀó� ,(1996) ö�¤�ØÞû ø Ù÷ø ,(1978) Åó��ø¢����.¢Âî ù¤�ª� (2004 ø 2003) üÆ�ä øÝÞ�Æî�õ ¢¤ø�Â� ö�� .´¨� ��¨ á�÷ ¤�� âþ¥�� ý�ûÂµõ�¤�� ¢¤ø�Â� ,�ó�Öõ ßþ� éÀû.¢�ªüõ �µêÂð ¤�î�� EM Ýµþ¤�Úó� ,Àþ�üÞ÷ ¤¢ ü½þÂ¬ �Âê �¤�¬�� �ûÂµõ�¤�� üþ�Þ�µ¨¤¢5üóÀ��ó °þÂÖ� ø 4Ýúõ ¯�Ö÷ ¥� ýÂ�ð�÷�Þ÷ ©ø¤ ¥� ��÷ �ûÂµõ�¤�� ý��� ¢¤ø�Â� �±¨�½õ ý�Â�©ø¤ �� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ý�ûÂµõ�¤�� ¢¤ø�Â� ,2 Ç¿� ¤¢ �Àµ�� .Àª Àû��¡ ù¢�Ôµ¨�ý¢Àä �¤�¬�� �ø¢ á�÷ ùÀþ¤�Æ÷�¨ ý�ûù¢�¢ ´½� ý��� ´ê��û¤ ø üþ�Þ�µ¨¤¢ ÝÞ�Æî�õâþ¥�� ý�ûÂµõ�¤�� Âµú� ¢¤ø�Â� ¤�Ñ�õ �� ©ø¤ �¨ ¢ÂØÜÞä 3 Ç¿� ¤¢ .´¨� ùÀª �µ¡�¢Â�.´¨� �µêÂð ¤�Âì ü¨¤Â� ¢¤�õ üãì�ø ý�ûù¢�¢ 4 Ç¿� ¤¢ .´¨� ùÀª �Æþ�Öõâþ¥�� ý�ûÂµõ�¤�� ¢¤ø�Â� 2üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ý�ûÂð¢¤ø�Â� 1.2�¤�¬�� �ø¢ á�÷ ùÀþ¤�Æ÷�¨ ý�ûù¢�¢ ´½� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� üþ�Þ�µ¨¤¢ â���L(�;x) / rYi=1 h(xi)[1�H(xr)℄n�r= rYi=1��  x���1i (1+ x��i )���1 [1� (1+ x��r )�� ℄n�r (1)4 Importane sampling5 Lindley approximation
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�ø¢ á�÷ ùÀþ¤�Æ÷�¨ ý�û ù¢�¢ ´½� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ý�ûÂµõ�¤�� ¢¤ø�Â� : : : : 96�¤�¬�� üþ�Þ�µ¨¤¢ Ýµþ¤�Úó â��� .´¨�`(�;x) = r log �+ r log � + r log  + (�� � 1) rXi=1 log xi+ (�� � 1) rXi=1 log(1+ x��i ) + (n� r) log(1� (1+ x��r )��)��¢�ãõ ñÀõ ý�ûÂµõ�¤�� �� ´±Æ÷ üþ�Þ�µ¨¤¢ Ýµþ¤�Úó ¥� ýÂ�ðÕµÈõ �� .¢�ªüõ üêÂãõ�¤�¬���`(�;x)�� = r� �  rXi=1 log(1+ x��i ) + (n� r)[ log(1+ x��r )(1+ x��r )��(1� (1+ x��r )��) ℄;�`(�;x)�� = r� � rXi=1 log xi � (�� � 1) rXi=1 [ log xix��i1+ x��i ℄ (2)� (n� r)[� log xr x��r (1+ x��r )���1(1� (1+ x��r )��) ℄;�`(�;x)� = r � � rXi=1 log(1+ x��i ) + (n� r)[� log(1+ x��r )(1+ x��r )��(1� (1+ x��r )��) ℄ö�¤�ØÞû ø ÂµÆ³õ¢ Í¨�� �î EM Ýµþ¤�Úó� ¥� ù¢�Ôµ¨� �� �ûÂµõ�¤�� ¢¤ø�Â� .À�þ�üõ ´¨¢��.¢�ªüõ ��¹÷� ,Àª üêÂãõ (1977)ý��ä�Þ¹õ ß �Þ¿ � éÀû �î ¢ø¤üõ ¤� î� � ü Ü ��Æ õ ¤¢ EM Ý µ þ¤�Ú ó� ü Ü î ¤�Ï � �� ú � � ø À ÷�ü ó�Þ µ�� â þ¥� � ×þ Â � ü � µ ± õ � î ´¨� üþ�ûù¢�¢ §�¨� Â � ñÀõ ý�ûÂ µ õ�¤� � ¥��Ü�Âõ �þ M ��ð ø ü®�þ¤À�õ� �±¨�½õ �Ü�Âõ �þ E ��ð .¢¤�¢ ¤�Âì ¤��µ¡� ¤¢ �ú÷� ¥� üÈ¿�§�¨� Â � üþ�Þ � µ¨¤¢ â �� � Ý µ þ¤�Ú ó .À ÷¤ø�üõ ¢��ø� � �¤ EM Ýµ þ¤�Ú ó� ,ý¥�¨ÝÞ�Æî� õ�¤�¬�� Ûõ�î ��Àû�Èõ`(�; x) = n log �+ n log � + n log  + (�� � 1)( rXi=1 log xi + nXi=r+1 log xi)+ (�� � 1)[ rXi=1 log(1+ x��i ) + nXi=r+1 log(1+ x��i )℄�¤�¬�� � = (�; �; ) ö� ¤¢ �î ,E(logL(� j x)) �¤�±ä ,E ��ð ¤¢ .´¨�E(logL(� j x)) = n log �+ n log � + n log + (�� � 1)[ rXi=1 log xi + nXi=r+1E(logXi j Xi > xr)℄
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97 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ý¢�Âõ ßþÂÆ÷+ (�� � 1)[ rXi=1 log(1+ x��i ) + nXi=r+1E(log(1+X��i ) j Xi > xr)℄�ó¢�ãõ E(logL(� j x)) ý¥�¨ÝÞ�Æî�õ ý�Â� M ��ð ¤¢ .¢�ªüõ �±¨�½õ�E(`(� j x))�� = E(�`(� j x)�� ) = 0� = (�; �; ) ý�Â � Â �¡� � ó¢�ã õ üþ�Þ ÷ ��¨ á�÷ ¤� � â þ¥� � Â �� � � .¢�ªüõ �µ êÂðÂÑ ÷¤¢:¢�� Àû��¡ Âþ¥ �¤�¬��E(�`(� j x)�� ) = n� � [ rXi=1 log(1+ x��i ) + nXi=r+1E(log(1+X��i ) j Xi > xr)℄ = 0E(�`(� j x)�� ) = n� � [ rXi=1 log xi � nXi=r+1E(logXi j Xi > xr)℄+(�� � 1) [ rXi=1 log xix��i1+ x��i � nXi=r+1E( logXiX��i1+X��i j Xi > xr)℄ = 0E(�`(� j x)� ) = n � �[ rXi=1 log(1+ x��i ) + nXi=r+1E(log(1+X��i ) j Xi > xr)℄ = 0�¤�¬�� °��Â� �� �ûÂµõ�¤�� ¢¤ø�Â� ßþ�Â�����̂ = n[Pri=1 log(1+ x��i ) + (n� r)B(�; �; )℄ (3)�̂ = nPri=1 log xi + (n� r)A(�; �; ) + (�� � 1)� 1[�Pri=1 log xi x�"i1+x�"i � (n� r)C(�; �; )℄ (4)̂ = n�[Pri=1 log(1+ x��i ) + (n� r)B(�; �; )℄ (5)�îý¤�Ï�� .À�þ�üõ ´¨¢��A(�; �; ) = E(logXi j Xi > xr)= Z 1xr log xi[��x���1i (1+ x��i )���11� (1+ x��i )�� ℄dxi= ��x��r1� (1+ x��r )�� Z 10 log(xry )y����1(y�� + x��r )���1dyß��»Þû .´¨� ùÀõ� ´¨¢�� ,1y = xixr Â�çµõ Â��ç� �� ë�ê ñ�ÂÚµ÷�B(�; �; ) = E(log(1+X��i ) j Xi > xr)
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�ø¢ á�÷ ùÀþ¤�Æ÷�¨ ý�û ù¢�¢ ´½� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ý�ûÂµõ�¤�� ¢¤ø�Â� : : : : 98= ��x��r1� (1+ x��r )��Z 10 log(1+ (xry )��)y����1(y�� + x��r )���1dyC(�; �; ) = E( logXi X��i1+X��i j Xi > xr)= ��x�2�r1� (1+ x��r )�� Z 10 log(xry )y����1(y�� + x��i )���2dy¥� ù¢�Ôµ¨� �� ��� ��¢�ãõ �Èþ¤ ,À�µÆ�÷ üÎ¡  ø � ,� °Æ�Â� (5) �� (3) ��¢�ãõ ö��.Àõ�Àû��¡ ´¨¢�� ´��� �ÎÖ÷ ¤�ÂØ� ©ø¤ý��� ¢¤ø�Â� 2.2ø ÅØ�þ� ,�Î¡ �ø¢ ö��� ö�þ¥ â���� ´½�  ø � ,� ý�ûÂµõ�¤�� ý��� ¢¤ø�Â� Ç¿� ßþ� ¤¢�¤�¬�� °��Â��� ö�þ¥ â���� ßþ� .À�þ�üõ ´¨¢�� ü�øÂµ÷�LSB(d(�); d̂(�)) = (d̂(�)� d(�))2LLB(d(�); d̂(�)) = e(d̂(�)�d(�))�(d̂(�)�d(�))�1);  6= 0LEB(d(�); d̂(�)) = ( d̂(�)d(�))v � v log( d̂(�)d(�))� 1; v 6= 0��ÜÎõ ý�� � ¢¤ø�Â � .´¨� d(�) Âµõ�¤� � ¢¤ø�Â � ÂÚ÷� � � d̂(�) ö� ¤¢ �î .À÷�ªüõ ÓþÂã�,ÅØ�þ� ö�þ¥ â��� ´½� .´¨� d(�) ß�Æ� âþ¥�� ß�Ú÷��õ ,�Î¡ �ø¢ ö��� ö�þ¥ â��� ´½��¤�¬�� ý��� ¢¤ø�Â�d̂LB(�) = �1 lnfE�(e�� j x)g;  6= 0�¤�¬�� ý��� ¢¤ø�Â� ,ü�øÂµ÷� ö�þ¥ â��� ´½� ß��»Þû .¢�ªüõ Û¬��d̂EB(�) = fE�((d(�))�v j x)g� 1v ;  6= 0â�� � ßþ�Â �� � � .À �ª� �  � �(b5; b6) ø � � �(b3; b4) ,� � �(b1; b2) À� �î Âê .´¨��¤�¬�� � = (�; �; ) ß�È�� ñ�Þµ�� üó�Ú��(�) = (�b1�1e�b2�)(�b3�1e�b4�)(b5�1e�b6) �; �;  > 0; b1; b2; b3; b4; b5; b6 > 0�¤�¬��  ø � ,� ���� ß�Æ� üó�Ú� â��� ßþ�Â���� .(2013 ,ü��³þÂ� ø ü¹µ¨�¤) ´¨�
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99 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ý¢�Âõ ßþÂÆ÷�(� j x) / L(x j �)�(�)= rYi=1��x���1i (1+ x��i )���1[1� (1+ x��r )�� ℄n�r� f(�b1�1e�b2�)(�b3�1e�b4�)(b5�1e�b6)g= (�r+b1�1�r+b3�1r+b5�1)e�b2��b4��b6 [1� (1+ x��r )�� ℄n�r� f rYi=1 x���1i (1+ x��i )���1g�¤�¬�� °��Â��� �Î¡ �ø¢ ö��� ö�þ¥ â��� ´½�  ø � ,� ý��� ¢¤ø�Â� .Àþ�üõ ´¨¢���̂SB = E(� j x)/ Z 10 Z 10 Z 10 (�r+b1�r+b3�1r+b5�1)e�b2��b4��b6� [1� (1+ x��r )�� ℄n�rf rYi=1 x���1i (1+ x��i )���1g d� d� d�̂SB = E(� j x)/ Z 10 Z 10 Z 10 (�r+b1�1�r+b3r+b5�1)e�b2��b4��b6� [1� (1+ x��r )�� ℄n�rf rYi=1 x���1i (1+ x��i )���1g d� d� d̂SB = E( j x)/ Z 10 Z 10 Z 10 (�r+b1�1�r+b3�1r+b5)e�b2��b4��b6� [1� (1+ x��r )�� ℄n�rf rYi=1 x���1i (1+ x��i )���1g d� d� d�¤�¬�� �ûÂµõ�¤�� ý��� ¢¤ø�Â� ,ÅØ�þ� ö�þ¥ â��� ´½� .¢�ªüõ Û¬���̂LB = �1 lnfE(e�� j x)g;�̂LB = �1 lnfE(e�� j x)g;̂LB = �1 lnfE(e� j x)g;ø  6= 0�ûö� ¤¢ �î ,¢�ªüõ ß��ã�E(e�� j x) / Z 10 Z 10 Z 10 (�r+b1�1�r+b3�1r+b5�1)e�(+b2)��b4��b6
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�ø¢ á�÷ ùÀþ¤�Æ÷�¨ ý�û ù¢�¢ ´½� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ý�ûÂµõ�¤�� ¢¤ø�Â� : : : 100� [1� (1+ x��r )�� ℄n�rf rYi=1 x���1i (1+ x��i )���1g d� d� dE(e�� j x) / Z 10 Z 10 Z 10 (�r+b1�1�r+b3�1r+b5�1)e�b2��(+b4)��b6� [1� (1+ x��r )�� ℄n�rf rYi=1 x���1i (1+ x��i )���1g d� d� dE(e� j x) / Z 10 Z 10 Z 10 (�r+b1�1�r+b3�1r+b5�1)e�b2��b4��(+b6)� [1� (1+ x��r )�� ℄n�rf rYi=1 x���1i (1+ x��i )���1g d� d� d�¤�¬�� ü�øÂµ÷� ö�þ¥ â��� ´½� �ûÂµõ�¤�� ý��� ¢¤ø�Â� ���Èõ ¤�Ï�� .¢�ªüõ ÓþÂã��̂EB = fE(��v j x)g� 1v ;�̂EB = fE(��v j x)g� 1v ;̂EB = fE(�v j x)g� 1v ; �ûö� ¤¢ �î ,À�þ�üõ ´¨¢��E(��v j x) / Z 10 Z 10 Z 10 (�r+b1�v�1�r+b3�1r+b5�1)e�b2��b4��b6� [1� (1+ x��r )�� ℄n�rf rYi=1 x���1i (1+ x��i )���1g d� d� dE(��v j x) / Z 10 Z 10 Z 10 (�r+b1�1�r+b3�v�1r+b5�1)e�b2��b4��b6� [1� (1+ x��r )�� ℄n�rf rYi=1 x���1i (1+ x��i )���1g d� d� dE(�v j x) / Z 10 Z 10 Z 10 (�r+b1�1�r+b3�1r+b5�v�1)e�b2��b4��b6� [1� (1+ x��r )�� ℄n�rf rYi=1 x���1i (1+ x��i )���1g d� d� d
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101 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ý¢�Âõ ßþÂÆ÷Ýúõ ¯�Ö÷ ¥� ýÂ�ð�÷�Þ÷ 3.2¢¤ø�Â � ý�Â � ,À� µÆ� ÷ � ±¨�½õ Û�� ì üÜ� Ü½� �¤�¬�� ý�� � ý�ûÂð¢¤ø�Â � �îßþ� Û� ó¢ � �üó�Ú� â��� (6) ø (1) �� ���� �� .Ý��îüõ ù¢�Ôµ¨� Ýúõ ¯�Ö÷ ¥� ýÂ�ð�÷�Þ÷ ©ø¤ ¥� �ûÂµõ�¤���¤�¬�� ���� ß�Æ��(� j x) = L(x j �)�(�)= [�r+b1�1e��(b2+Pri=1 log(1+x��i )℄[�r+b3�1e�� ( b4+Pri=1 log xi )℄�[r+b5�1e�b6 ℄� e�Pri=1 log xi�Pri=1 log(1+x��i )+(n�r) log[1�(1+x��r )�� ℄ßþ�Â���� .Àþ�üõ ´¨¢���(� j x) = ��j�;(r + b1; b2 +  rXi=1 log(1+ x��i ))��(r + b3; (b4 + rXi=1 log xi))� �(r + b5; b6)h(�; �; ) ö� ¤¢ �îh(�; �; ) = e�Pri=1 log xi�Pri=1 log(1+x��i )+(n�r) log[1�(1+x��r )�� ℄(b2 + P log(1+ x��i ))(r+b1):Àþ�üõ ´¨¢�� Âþ¥ Ýµþ¤�Úó� �� u(�; �; ) ý��� ¢¤ø�Â� ñ��.¢�ª À�ó�� �(r + b5; b6) âþ¥�� ¥� 1 (1 ��ð.¢�ª À�ó�� ��(r + b3; (b4 + P log xi)) âþ¥�� ¥� �1 (2 ��ð.¢�ª À�ó�� ��j�;(r + b1; b2 +  P log(1+ x��i )) âþ¥�� ¥� �1 (3 ��ð.À�þ� ´¨¢�� (�1; �1; 1); : : : ; (�m; �m; m) Âþ¢�Öõ ,3 ��1 ý�û��ð ¤�ÂØ� ¤�� m �� (4 ��ðßþ�Â����û(�; �; ) � Pmi=1 u(�i; �i; i) h(�i; �i; i)Pmi=1 h(�i; �i; i)û(�; �; ) � �1 log [Pmi=1 e� u(�i;�i;i) h(�i;�i;i)Pmi=1 h(�i; �i; i) ℄;  6= 0û(�; �; ) � [Pmi=1 u(�i; �i; i)�v h(�i; �i; i)Pmi=1 h(�i; �i; i) ℄� 1v :
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�ø¢ á�÷ ùÀþ¤�Æ÷�¨ ý�û ù¢�¢ ´½� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ý�ûÂµõ�¤�� ¢¤ø�Â� : : : 102üóÀ��ó °þÂÖ� 4.2ö�þ¥ â���� ´½� �ø¢ á�÷ ùÀþ¤�Æ÷�¨ ý�ûù¢�¢ §�¨� Â� ñÀõ ý�ûÂµõ�¤�� ý��� ¢¤ø�Â� �¹�þ� ��,¢�ªü õ ùÀ û�È õ � î ¤�Ïö� Þ û .Àª ù¢¤ø� ´¨¢� � ü �øÂ µ ÷� ø ÅØ � þ� ,� Î¡ �ø¢ ö�� �.À�µÆ�÷ �±¨�½õ Û��ì üÜ�Ü½� �¤�¬�� �î À�µÆû ñ�ÂÚµ÷� ø¢ ´±Æ÷ �¤�¬�� �ûÂð¢¤ø�Â�Ý�µÆû üóÀ��ó °þÂÖ� À�÷�õ ý¢Àä ý�û©ø¤ ¥� ù¢�Ôµ¨� À�õ¥��÷ �ûÂµõ�¤�� ü��þ¥¤� ý�Â� ßþ�Â�����¤�¬�� À�µÆû ñ�ÂÚµ÷� ø¢ ´±Æ÷ Ûõ�ª �î ��� ý�û¢¤ø�Â� ø¤ ßþ� ¥� .(1980 ,üóÀ��ó)I(x) = E(u(�; �; )) = R R R u(�; �; ) el(�;�;)+�(�;�;) d� d� dR R R el(�;�;)+�(�;�;) d� d� dÝ µ þ¤�Ú ó �(�; �; ) .´¨�  ø � ,� ¥� ÍÖ ê üã �� � u(�; �; ) ö� ¤¢ � î ,¢�ªüõ ÓþÂã �� � .´¨� (2) ¤¢ ùÀª ÓþÂã � üþ�Þ � µ¨¤¢ Ýµ þ¤�Ú ó â �� � `(�; �; ) ø  ,� ,� ��� � ß�È� ��¤�¬�� üóÀ��ó °þÂÖ� ,�(�; �; ) = log �(�; �; ) ÓþÂã�I(x) = u(�̂; �̂; ̂) + (u1a1 + u2a2 + u3a3 + a4 + a5) + 12 [A(u1�11 + u2�12u3�13)+B(u1�21 + u2�22 + u3�23) + C(u1�31 + u2�32 + u3�33)℄,À�µÆû  ø � ,� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ý�ûÂð¢¤ø�Â� ̂ ø �̂ ,�̂ ö� ¤¢ �î ,¢�ªüõ ù¢¥ °þÂÖ�ß��»Þûai = �1�i1 + �2�i2 + �3�i3 i = 1;2;3a4 = u12�12 + u13�13 + u23�23a5 = 12 (u11�11 + u22�22 + u33�33)A = �11`111 + 2�12`121 + 2�13`131 + 2�23`231 + �22`221 + �33`331B = �11`112 + 2�12`122 + 2�13`132 + 2�23`232 + �22`222 + �33`332C = �11`113 + 2�12`123 + 2�13`133 + 2�23`233 + �22`223 + �33`333ßþ�Â���� ,� = (�; �; ) = (�1; �2; �3) À��î Âê üð¢�¨ ý�Â��i = ����i ; ui = �u(�1; �2; �3)��i ; i = 1;2;3
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103 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ý¢�Âõ ßþÂÆ÷uij = �2u(�1; �2; �3)��i��j ; i; j = 1;2;3`ij = �2`(�1; �2; �3)��i��j ; i; j = 1;2;3`ijk = �3`(�1; �2; �3)��i��j��k ; i; j = 1;2;3� = log �(�; �; )= (b1 � 1) log � + (b3 � 1) log � + (b5 � 1) log  � b2 � � b4� � b6�1 = b1 � 1� � b2; �2 = b3 � 1� � b4; �3 = b5 � 1 � b6üþ�Þ�µ¨¤¢ ¤�ÀÖõ ¤¢ Âþ¢�Öõ üõ�Þ� .´¨� [ �2`(�jx)�� ℄�1 ÅþÂ��õ §�Øãõ �Ôó�õ ß�õ�i; j ,�ij.À÷�ªüõ ü��þ¥¤� �ûÂµõ�¤�� ÝÞþ�î�õý¥�¨��±ª �ãó�Îõ 3ý��� ©ø¤ ø ÝÞþ�î�õ üþ�Þ�µ¨¤¢ ©ø¤ ¢ÂØÜÞä �Æþ�Öõ ý�Â� ý¥�¨��±ª ¸þ�µ÷ Ç¿� ßþ� ¤¢üó�Ú� ¥� n = 15;40;50 ý�ûÝ¹� �� üê¢�Ê� �÷�Þ÷ ,¤�Ñ�õ ßþ� ý�Â� .´¨� ùÀª ���¤�¢¤ø�Â� .À÷�ùÀª ¢¤ø�Â� EM Ýµþ¤�Úó� �� �ûÂµõ�¤�� �Àµ�� .´¨� ùÀª À�ó�� üþ�Þ÷ ��¨ á�÷ ¤���ø¢ ö�� � ö� þ¥ â ��� � ´½� üóÀ� � ó °þÂÖ � ø Ýúõ ¯�Ö ÷ ¥� ýÂ�ð� ÷�Þ ÷ ©ø¤ � � � � ÷ ý�� �ø b6 = 17 ,b5 = 2 ,b4 = 1 ,b3 = 2 ,b2 = 1 ,b1 = 2 ý�¥�� � ü�øÂµ ÷� ø ÅØ�þ� ,�Î¡�� ùÀª ý¥�¨��±ª ý�û�÷�Þ÷ ×Þî �� .´¨� ùÀõ� ´¨¢�� 10000 ¤�ÂØ� ��  = v = 0=1ùÀª ¢¤ø�Â� ¤�Æ÷�¨ ÓÜµ¿õ ý�û´ó�� ´½� âþ¥�� ý�ûÂµõ�¤�� ,�ó¤�î ´÷�õ °þÂÖ� ©ø¤r ø n ý�¥� � � 3 ø 2 ,1 ý�ûñøÀ� ¤¢ �ûÂð¢¤ø�Â � (MSE) �Î¡ �ø¢ ö�� � ß � �»Þû .À ÷�,Àª�� ÂµÞî ¤�Æ÷�¨ ¢�Àã� ��Âû ü�ãþ ,r Çþ��ê� �� ¢�ªüõ �Ñ��õ ø ùÀª �±¨�½õ ÓÜµ¿õ¸þ�µ ÷ .À÷�ªüõ Â�×þ¢�÷ üãì�ø ¤�ÀÖõ �� �ûÂµõ�¤� � ¢¤ø�Â� ø �µê�þ Çû�î �Î¡ �ø¢ ö���Âð¢¤ø�Â� ¥� Âµú� ,�õ�ð ß�È�� âþ¥�� �� ý��� Âð¢¤ø�Â� üÜî ´ó�� ¤¢ Àû¢üõ ö�È÷ ý¥�¨��±ª.À�îüõ ÛÞä üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ
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�ø¢ á�÷ ùÀþ¤�Æ÷�¨ ý�û ù¢�¢ ´½� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ý�ûÂµõ�¤�� ¢¤ø�Â� : : : 104
10000 ¤�ÂØ� �� � ý�Â� �Î¡ �ø¢ ö��� ø ¢¤ø�Â� :1 ñøÀ�Ýúõ ¯�Ö÷ üóÀ��óEB LB SB EB LB SB ML r n1=6756 1=6460 1=6631 1=5322 1=5308 1=5355 1=6854 10 150=0317 0=0278 0=0318 0=0228 0=0123 0=0115 0=03441=6550 1=5893 1=5715 1=5292 1=5292 1=5132 1=6763 150=0256 0=0138 0=0283 0=0212 0=0117 0=0113 0=03111=5880 1=5934 1=5745 1=5350 1=5351 1=5376 1=5710 35 400=0175 0=0124 0=0266 0=0118 0=0110 0=0111 0=02731=5547 1=5453 1=5171 1=5358 1=5357 1=5375 1=5673 400=0087 0=0071 0=0195 0=0107 0=0107 0=0106 0=02011=5282 1=5544 1=5465 1=5573 1=5383 1=5339 1=5750 45 500=0037 0=0035 0=0025 0=0104 0=0104 0=0095 0=01561=5233 1=5140 1=5419 1=5368 1=5363 1=5423 1=5653 500=0033 0=0026 0=0018 0=0083 0=0099 0=0081 0=0143
10000 ¤�ÂØ� �� � ý�Â� �Î¡ �ø¢ ö��� ø ¢¤ø�Â� :2 ñøÀ�Ýúõ ¯�Ö÷ üóÀ��óEB LB SB EB LB SB ML r n1=1739 1=1577 1=1360 1=0582 1=0583 1=0584 1=1766 10 150=0332 0=0310 0=0220 0=0130 0=0126 0=0127 0=03121=0943 1=1458 1=1363 1=0659 1=0659 1=0609 1=1737 150=0118 0=0213 0=0194 0=0128 0=0123 0=0118 0=03021=0836 1=0233 1=1073 1=0561 1=0566 1=0529 1=1131 35 400=0104 0=0170 0=0122 0=0113 0=0118 0=0115 0=01281=0484 1=0980 1=0814 1=0523 1=0526 1=0600 1=1095 400=0083 0=0156 0=0108 0=0105 0=0116 0=0110 0=01201=0409 1=1117 1=0387 1=0518 1=0563 1=0528 1=0780 45 500=0080 0=0054 0=0030 0=0101 0=0112 0=0103 0=00621=0307 1=0299 1=0264 1=0541 1=0541 1=0609 1=0348 500=0076 0=0009 0=0015 0=0098 0=0109 0=0101 0=0012
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105 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ý¢�Âõ ßþÂÆ÷10000 ¤�ÂØ� ��  ý�Â� �Î¡ �ø¢ ö��� ø ¢¤ø�Â� :3 ñøÀ�Ýúõ ¯�Ö÷ üóÀ��óEB LB SB EB LB SB ML r n1=7359 1=7479 1=7591 1=7383 1=7383 1=7283 1=7963 10 150=0061 0=0045 0=0093 0=0104 0=0175 0=0108 0=00931=7035 1=7385 1=7275 1=7321 1=7321 1=7321 1=7938 150=0058 0=0030 0=0053 0=0101 0=0102 0=0105 0=00881=7347 1=7394 1=7313 1=7301 1=7301 1=7381 1=7820 35 400=0050 0=0020 0=0037 0=0099 0=0099 0=0101 0=00671=7256 1=7292 1=7038 1=724 1=7368 1=7375 1=7735 400=0043 0=0016 0=0025 0=0084 0=0082 0=0092 0=00541=7345 1=7223 1=7375 1=7316 1=7316 1=7316 1=7665 45 500=0011 0=0014 0=0014 0=0076 0=0061 0=0065 0=00441=7093 1=7088 1=7092 1=7380 1=7388 1=7380 1=7586 500=0002 0=0012 0=0009 0=0062 0=0053 0=0042 0=0034ý¢Â�¤�î ñ�·õ 4� � �µ ± õ ö�¤�Þ � � ÂÞä ñ�Ï � � ¯��Âõ ý�ûù¢�¢ ý�Â � ùÀª �ÂÎõ ý�û©ø¤ ,Ç¿� ßþ� ¤¢ö�È÷ �ûù¢�¢ ßþ� .¢�ªüõ �µêÂð¤�î� � (1997 ,ÂÜ �õ ø �Â�ø¤ ) ,À�Ô¨ ý�ûñ�±Üð ö�ÏÂ¨,43 ,33 �¤�¬�� �î Àª��üõ À�Ô¨ ý�ûñ�±Üð ö�ÏÂ¨ �� �µ±õ ¤�Þ�� 23 ÂÞä ñ�Ï ùÀ�û¢.´¨� 30 ,27 ,23 ,16 ,12 ,8 ,8 ,5 ,5 ,161 ,48 ,45 ,34 ,31 ,28 ,23 ,18 ,13 ,13 ,9 ,45(EBIII) üþ�Þ÷ ��¨ á�÷ ¤�� ø (BIII) ��¨ á�÷Â� ý�ûâþ¥�� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ©ø¤ ��éøÂð�ÞÜî ø �ûÂµõ�¤�� ßþ� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ¢¤ø�Â� .¢�ªüõ ù¢�¢ ©¥�Â� �ûù¢�¢ �� �¤�� ýÂµú� ©¥�Â� âþ¥�� ��Àî �îßþ� ùÀû�Èõ ý�Â� .´¨� ùÀª ù¢¤ø� 4 ñøÀ� ¤¢ Ó÷Â�Þ¨�©¥�Â� ñÀõ ø ü�Â¹� âþ¥�� ß�� �Ü¬�ê Ó÷Â�Þ¨� éÂð�Þó�î ù¤�õ� ¥� ù¢�Ôµ¨� �� ,¢¤�¢ �ûù¢�¢âþ¥�� üóø À÷¤�¢ ü±¨��õ ©¥�Â� âþ¥�� ø¢ Âû �ûù¢�¢ ßþ� �þ�� Â� .¢�ªüõ �±¨�½õ ùÀª ù¢�¢¤�� âþ¥�� �� ´±Æ÷ ýÂµú� ©¥�Â� ,¤�Èä� Ýì¤ 6 ¤¢ é�µ¡� ,ÂµÞî KS �� üþ�Þ÷ ��¨ á�÷ ¤��.À�îüõ ¢�ú�È�� ��¨ á�÷�¹�µ÷ ö���üõ À÷�ùÀª Ý¨¤ Í¡ �� ×þ¢�÷ �±þÂÖ� ¯�Ö÷ �î �¹÷� ¥� ,1 ÛØª �� ���� ��.À÷¤�¢ ü±¨��õ ©¥�Â� âþ¥�� �� �ûù¢�¢ ´êÂðý�� � ´ê��û¤ ø üþ�Þ� µ¨¤¢ ÝÞ�Æî�õ ©ø¤ �� �ûÂµõ�¤� � ¢¤ø�Â � �ûù¢�¢ ßþ� §�¨� Â �.À÷�ùÀª ù¢¤ø� 7 �� 5 ñø�À� ¤¢ r = 13;18;23 ý�Â� ùÀª �ÂÎõ ý�û©ø¤
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�ø¢ á�÷ ùÀþ¤�Æ÷�¨ ý�û ù¢�¢ ´½� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ý�ûÂµõ�¤�� ¢¤ø�Â� : : : 106À�Ô¨ ý�ûñ�±Üð ö�ÏÂ¨ ý�û ù¢�¢ ý�Â� p value ø KS ,�ûÂµõ�¤�� MLE :4 ñøÀ�p� value KS  � � ñÀõ0=5591 0=1582 47=7239 1=7526 1=3468 EBIII0=5591 0=1582 1=34745 35=9887 � BIII
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ýÂÑ÷ ���Þµ�� Û��Öõ ¤¢ ü�Â¹� ���Þµ�� PP ¤�¢�Þ÷ :1 ÛØªr = 13 À�Ô¨ ý�ûñ�±Üð ö�ÏÂ¨ ý�ûù¢�¢ ý�Â� �ûÂµõ�¤�� ý��� ¢¤ø�Â� :5 ñøÀ�Ýúõ ¯�Ö÷ üóÀ��óEB LB SB EB LB SB ML Âµõ�¤��3=8772 3=6302 3=5289 3=8670 3=9111 3=9161 4=4421 �1=4874 1=2606 1=6987 1=3581 1=3292 1=3230 1=4461 �4=0043 3=7589 3=3317 4=0669 4=0699 4=0606 4=9207 r = 18 À�Ô¨ ý�ûñ�±Üð ö�ÏÂ¨ ý�ûù¢�¢ ý�Â� �ûÂµõ�¤�� ý��� ¢¤ø�Â� :6 ñøÀ�Ýúõ ¯�Ö÷ üóÀ��óEB LB SB EB LB SB ML Âµõ�¤��3=5852 3=4117 3=4287 3=6220 3=7176 3=7188 4=2651 �1=1207 1=0695 1=3178 1=2484 1=2930 1=2929 1=3760 �3=7978 3=4035 3=1150 3=7229 3=7713 3=7713 4=8033 
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107 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ý¢�Âõ ßþÂÆ÷r = 23 À�Ô¨ ý�ûñ�±Üð ö�ÏÂ¨ ý�ûù¢�¢ ý�Â� �ûÂµõ�¤�� ý��� ¢¤ø�Â� :7 ñøÀ�Ýúõ ¯�Ö÷ üóÀ��óEB LB SB EB LB SB ML Âµõ�¤��3=3459 3=3466 3=0372 3=4019 3=6826 3=6837 4=1716 �0=9942 0=9804 1=2796 1=1449 1=2504 1=2559 1=1471 �3=5884 3=1879 2=9281 3=5919 3=6704 3=6743 4=8033 Â� ý��� ,ML ý�û©ø¤ ´½� Âµõ�¤�� Âû ¢¤ø�Â� Âþ¢�Öõ ¢�ªüõ �Ñ��õ �î ¤�Ïö�ÞûÂÚþÀØþ �� ü��¡ °þÂÖ� �� üóÀ��ó °þÂÖ� §�¨� Â� ý��� ø Ýúõ ¯�Ö÷ ¥� ýÂ�ð�÷�Þ÷ §�¨�.À�µÆû ×þ¢�÷ýÂ�ð�¹�µ÷ ø ¶½�ý�ûù¢�¢ ´½� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ý�Â� �¤ ý��� ø ×�¨�î ¯�±�µ¨� � ó�Öõ ßþ� ¤¢üþ�Þ � µ¨¤¢ ÝÞ�Æî� õ ý�ûÂð¢¤ø�Â � �îßþ� Û� ó¢ � � .Ý � µ êÂð ÂÑ ÷¤¢ �ø¢ á� ÷ ùÀ þ¤�Æ÷�¨.Ý� � îüõ ù¢�Ô µ¨� �ú ÷� � ±¨�½õ ý�Â � EM Ýµ þ¤�Ú ó� ¥� À � þ�üÞ ÷¤¢ ý� � µÆ � �Âê �¤�¬��¢¤ø�Â� ý�Â� .´¨� ùÀþ¤�Æ÷�¨ ý�ûù¢�¢ ��ó�÷� ¤¢ ý¢Â�¤�î ø À�Ôõ ©ø¤ ×þ EM Ýµþ¤�Úó�ö���üÞ÷ ö�� ,ü�øÂµ÷� ø ÅØ�þ� ,�Î¡ �ø¢ ö��� ö�þ¥ â���� ´½� ñ�ú¹õ ý�ûÂµõ�¤�� ���ø Ýúõ ¯�Ö÷ ¥� ýÂ�ð�÷�Þ÷ ©ø¤ ¥� ,¢Âî À� ó�� �÷�Þ÷ éÀû üó�Ú� ¥� Ý�ÖµÆõ �¤�¬���¤ ý¢�ú�È�� üó�Ú� â��� Ýúõ ¯�Ö÷ ¥� ýÂ�ð�÷�Þ÷ ©ø¤ .´¨� ùÀª ù¢�Ôµ¨� üóÀ��ó °þÂÖ�.Àª�� éÀû üó�Ú� â��� ¤�µê¤ �� ��±ª ý¢�þ¥ À� �� ö� ¤�µê¤ �î À�îüõ ¤��µ¡� ý��÷�ð���Æþ�Öõ r ø n �ø�Ôµõ ��¿µ÷� �� ø �ó¤�î ´÷�õ ý¥�¨��±ª ¥� ù¢�Ôµ¨� �� ÓÜµ¿õ ý�ûÂð¢¤ø�Â�´÷�õ °þÂÖ� ©ø¤ �Ü�¨ø�� 10000 ¤�ÂØ� �� �Î¡ �ø¢ ö��� ø �û¢¤ø�Â� ß�Ú÷��õ .À÷�ùÀª�ø¢ ö��� ,�û¤�Æ÷�¨ ¢�Àã� Çû�î �� ,´��� n ý�Â� ,¸þ�µ÷ �ãó�Îõ �� .´¨� ùÀª �±¨�½õ �ó¤�î¸þ�µ÷ §�¨� Â� .À÷�ªüõ Â�×þ¢�÷ ö�È�ãì�ø ¤�ÀÖõ �� �û¢¤ø�Â� ø À�îüõ �À�� Çû�î �Î¡ÝÞ�Æî�õ ©ø¤ �� ´±Æ÷ ýÂµØ��î ý�Î¡ ö��� ý�¤�¢ ��� Âð¢¤ø�Â� �ó�Öõ ßþ� ¥� Û¬��ýø¤ Â� À÷���üõ �î ´¨� ùÀª ��¹÷� �ø¢ á�÷ ¤�Æ÷�¨ ýø¤ �ó�Öõ ßþ� .´¨� ù¢�� üþ�Þ�µ¨¤¢.¢�ª ��¹÷� ÂÚþ¢ ý�û¤�Æ÷�¨ÂØÈ� ø ÂþÀÖ�Àþ¢Âð �ó�Öõ ¢�±ú� °��õ �î �Ü¹õ �Âµ½õ ¤�µ¨�Âþø ø ö�¤ø�¢ ùÀ÷¥¤� ��¢�ú�È�� ¥� ö�ðÀ�Æþ�÷.À÷¤�¢ �¤ ý¤��Ú¨�³¨ ø ÂØÈ� ñ�Þî
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�ø¢ á�÷ ùÀþ¤�Æ÷�¨ ý�û ù¢�¢ ´½� üþ�Þ÷ ��¨ á�÷ ¤�� âþ¥�� ý�ûÂµõ�¤�� ¢¤ø�Â� : : : 108â��ÂõAldayian, G. R. (1999), Burr Type III Distribution: Properties and Estimation,The Egyptian Statistial Journal, 43, 102-116.Abdelfattah, A. M., Essawy, A. and Mubarak, S. (2012), Cumulative Expo-sure Model for XII Distribution Based on Type II Censoring Datavia EM-algorithm, Australian Journal of Basi and Applied Sienes, 6, 422-430.Burr, I. W. (1942), Cumulative Frequeny Funtions, The Annals of Mathemat-ial Statistis, 1, 215-232.Dempster, A. P., Laird, N. M. and Rubin, D. B. (1977), Maximum Likelihoodfrom Inomplete Data, Royal Statistial Soiety, 39, 1-38.Flaih, A., Elsalloukh, H., Mendi, E. and Milanova, M. (2012), The ExponentiatedInverted Weibull Distribution, Journal of Applied Statistis, 6, 167-171.Gupta, R. D. and Kundu, D. (2001), Exponentiated Exponential Family: anAlternative to Gamma and Weibull Distributions, Biometrika, 43, 117-130.Lindley, D. V. (1980), Approximate Bayesian Methods, Trabajos de Estadistia,31, 223-237.Lindsay, S. R., Wood, G. R. and Woollons, R. C. (1996), Modeling the Diam-eter Distribution of Forest Stands Using the Burr Distribution, Journal ofApplied Statistis , 23, 609-619.Mahmoudi, E. and Sepahdar, A. (2013), Exponentiated Weibull-Poisson Distri-bution Model, Properties and Appliations, Mathematis and Computers inSimulation, 92, 76-97.Nassar, M. and Eissa, F. H. (2003), On the Exponentiated Weibull Distribution,Communiations in Statistis-Theory and Methods, 32, 1317-1336.Nassar, M. and Eissa, F. H. (2004), Bayesian Estimation for the Exponenti-ated Weibull Model, Comminuations in Statistis-Theory and Methods,33, 2343-2362.
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