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�µê�þ�Ôª ñÀõ ¤¢ üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� : : : : : : : : : : : : : : : : : : : : 46ü¨À�û ë�ê âþ¥�� ,´êÂÈ�� ö�õ¥ �µê�þ�Ôª ñÀõ ,�Àõ ü÷��Ï �Ö � : ýÀ�Üî ý�ûù��ø.üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã��õÀÖõ 1ö�õ¤¢ ¤¢ ùÀõ� ´¨¢�� ý�û´êÂÈ�� �� ���� �� ,�Àõ ü÷��Ï �Ö� ý�ûù¢�¢ Û�Ü½� ¤¢.Àª Ý�û��¡ ����õ ùÀª ¤�Æ÷�¨ ¢¤��õ ¥� ý¢�þ¥ ¢�Àã� �� �ãó�Îõ ý�úµ÷� ¤¢ ,�û¤�Þ��´±Æ÷ ý�ûñÀõ ¥� ù¢�Ô µ¨� ,Àª� � ü÷��Ï üê�î ù¥�À ÷� � � �ã ó�Îõ �Àõ ñ�Ï Âð�ö���ä ´½� �ûñÀõ ßþ� ¥� ùÀÞä ù¢¤ ø¢ .´ª�¢ Àû��¡ ýÂµú� ¸þ�µ÷ 1üÚµê�þ�Ôª¤¢ .À÷�ùÀª �ÂÎõ �Àõ ü÷��Ï �Ö� ý�ûù¢�¢ Û�Ü½� ¤¢ �µ¿�õ��÷ ñÀõ ø �µ¿�õ� ñÀõø ×þ �Ö� ý�¤�¢ p ñ�Þµ�� �� �ãõ�� ¥� ý¢Âê Âû (1949 ,ï��) �µ¿�õ� �µê�þ�Ôª ñÀõ�Ö� ñø�Àµõ â���� ¥� üØþ ×Þî �� �î ,´¨� ×þ ¥� ÂµÞî üþ�Ö� ý�¤�¢ 1� p ñ�Þµ�� ��ñÀõ ßþ� ¤¢ �ãó�Îõ ¢¤�õ ¢�Âê� Ûî ý�Â� �Ö� â��� .(1996 ,ø� ø Âó�õ) ¢�ªüõ ¢¤ø�Â��¤�¬��Sp(t; x) = p(x) + (1� p(x))S(t; x); S(1) = 0; Sp(1) = p > 0Í�¤ â��� ¥� ö���üõ ö� ¢¤ø�Â� ý�Â� �î ´¨� üÚµê�þ�Ôª ´±Æ÷ p(x) ö� ¤¢ �î ,´¨�Âãõ ¤¢ ¢�Âê� ý�Â� �Ö� â��� S(t; x) ø ¢Âî ù¢�Ôµ¨� ÛÞØõ Ùó-Ùó �þ ×�µ¨��óé�Øþ¢�¨ ø é�ó�î�þ Í¨�� �î �µ¿�õ��÷ �µê�þ�Ôª ñÀõ .Àª��üõ Àõ�È�� ¢�À¡¤Â�çµõ âþ¥�� §�¨� Â� üõ��÷�Øõ (1999) ö�¤�ØÞû ø ß� Å³¨ ø Àª ���¤� (1996)¢¤�õ (2007) ö�¤�ØÞû ø Â÷�î Í¨�� ��÷ À�þ�Âê ßþ� �î ,¢Âî ���¤� ö� ý�Â� ö�ú��ý�ûñ� Ü¨ ¢�Àã �) N ö�ú � � Â � ç µ õ â þ¥� � §�¨� Â � ñÀ õ ß þ� .´êÂð ¤�Â ì ÍÆ �ö�ÏÂ¨ ý¤�Þ� � ö�õ¤¢ ¤¢ Âð� .´¨� ¤��µ¨� (ý¤�Þ� � ö�õ¤¢ ¥� Å� ñ�ãê ü÷�ÏÂ¨ø ¢�ª ù¢�¢ ö�È÷ i = 1; : : : ; N ,Zi� � üþ�¨��ª Û��ì ¤�õ�� À�ó�� ý�Â� �¥� ö�õ¥¥� ÛÖµÆõ ø F (�) üãÞ¹� âþ¥�� â��� �� âþ¥��Ýû ø ÛÖµÆõ üê¢�Ê� ý�ûÂ�çµõ�ûZiý¥�¨ñ�ãê À�þ�Âê ß�óø� §�¨� Â� ý¤�Þ�� ¢À¹õ ¢�ä ö�õ¥ �¤�¬ ßþ� ¤¢ À�ª�� NP (Z0 = 1) = 1 �î ,Àþ�üõ ´¨¢�� T = fminZi;1 � i � Ng�¤�¬�� Â÷�î1 Cure rate models



47 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ù¢�¥Ý��¤ �Âµ�õ,Àª�� � Âµõ�¤�� �� ö�¨��� âþ¥�� ý�¤�¢ N ö�ú�� Â�çµõ �î ü�¤�¬ ¤¢ �¹�µ÷ ¤¢ .´¨�´¨¢�� Sp(t;x) = exp(��(x)F (t)) �¤�¬�� T ö�õ¥ üê¢�Ê� Â�çµõ ý�Â� �Ö� â����(x) ¤�ÀÖõ ø ´¨� üÔ�õ�÷ Â�çµõ ý�Â� üãÞ¹� âþ¥�� â��� ×þ F (t) ö� ¤¢ �î ,Àþ�üõ.¢�ªüõ ¢¤ø�Â� üþ�Þ÷ Í�¤ â��� �� ø üØÞî ý�ûÂ�çµõ ýø¤ ¥�ùÀª �µêÂð ÂÑ÷ ¤¢ N ö�ú�� Â�çµõ ý�Â� ü�ø�Ôµõ ý�ûâþ¥�� Â�¡� ý�ûñ�¨ ¤¢�µê�þ�Ôª ñÀõ ¢�ª �µêÂð ÂÑ÷ ¤¢ üó�÷Â� N ö�ú�� Â�çµõ âþ¥�� Âð� ,ñ�·õ ý�Â� .´¨�üó�÷Â� ,ü¨À�û âþ¥�� ¥� (2007) ö�¤�ØÞû ø Â÷�î ß��»Þû .¢�ªüõ Û¬�� �µ¿�õ�ø ¥ÂÚ þ¤¢ø¤ ,ü ÷�� � ý� ûýÂ¨ â þ¥� � (2012) ö�¤� ØÞû ø Â ð¤� � ,ý�� Ü Þ�ø¢ ø(2013) ö�¤�ØÞû ø ü÷�µÆè�� ø 2ñ�Æî�õ -ý�÷�î ö�¨��� âþ¥�� (2009) ö�¤�ØÞû.À÷¢Âî ���¤� ´êÂÈ�� ö�õ¥ �µê�þ�Ôª ý�ûñÀõ ¤¢ �¤ üóÀ��ó ö�¨��� �µê�þÝ�Þã� âþ¥��ý�¤�¢ �î �µÆÆð ý�ûâþ¥�� ¥� ×þ Âû À÷���üõ ö�ú�� Â�çµõ âþ¥�� ´¨� Âî£ ö�þ�ªÂÑ÷�� .Àª�� ,üÚµê�þ�Ôª ñ�Þµ�� ß��±� ¤�Ñ�õ �� ,À�µÆû ÂÔ¬ �ÎÖ÷ ¤¢ ñ�Þµ�� �Â�ý�ûñÀõ ø üª¤�Þª ý�ûù¢�¢ Û�Ü½� ¤¢ �î üþ�ûâþ¥�� ß�� üØþ¢�÷ �Î��¤ À¨¤üõ�î ýÂÚþ¢ ÛØÈõ .¢¤�¢ ¢��ø ,¢Â�ðüõ ¤�Âì ù¢�Ôµ¨� ¢¤�õ ´êÂÈ�� ö�õ¥ �µê�þ�Ôª,´¨� �ûù¢�¢ ö¢�� �ó�� ,¢¤�¢ ¢��ø �Ö� ý�ûù¢�¢ Û�Ü½� ¤¢ üÈ�î�Â� Ç�� Â� ùø�ä.´¨� ÛØÈõ ßþ� Û� ý�Â� �ø�Ôµõ ý�ûâþ¥�� ���¤� ý�Â� ÂÚþ¢ üÜ�ó¢ �îü¨À�û ë�ê ö�ú�� Â�çµõ âþ¥�� ö� ¤¢ �î ,´¨� ùÀª ���¤� üóÀõ �ó�Öõ ßþ� ¤¢´¨� ÂþÁ� é�Îã÷� üóÀõ ö� Û¬�� ø ´¨� (HGNB) 3üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã��µ¿�õ� �µê� þÝ�Þã� ø ö�¨��� üóÀ�� ó ,üÔ�õ ý��ÜÞ�ø¢ ý�ûñÀõ �µê� þÝ�Þã� �îüÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� ýÀã� Ç¿� ¤¢ .Àª��üõ ü¨À�ûü¨À�û ë�ê âþ¥�� � � ´êÂÈ�� ö�õ¥ �µê� þ�Ôª ñÀõ 3 Ç¿� ¤¢ .¢�ªüõ üêÂãõý��� ´ê��û¤ �� ñÀõ ý�ûÂµõ�¤�� ¢¤ø�Â� 4 Ç¿� ¤¢ ø üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã�ñÀõ ¢Â�¤�î 5 Ç¿� ¤¢ .À÷�ªüõ ü��þ¥¤� (DIC) 4üê�Â½÷� á�Ï� ¤��ãõ �� ø ���¤�ñÀõ ý¥�¨��±ª üÚ÷�Ú� 6 Ç¿� ¤¢ ø Àª Àû��¡ ���¤� üãì�ø ù¢�¢ ýÂ¨ ×þ ¤¢2 Conway-Maxwell-Poisson distribution3 Hypergeometri generalized negative binomial distribution4 Deviane Information Criteria



�µê�þ�Ôª ñÀõ ¤¢ üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� : : : : : : : : : : : : : : : : : : : : 48.¢�ªüõ ���¤� üþ�ú÷ Ç¿� ¤¢ ýÂ�ð �¹�µ÷ ø ¶½� .¢�ªüõ ù¢�¢ ö�È÷ ùÀª ���¤�üÔ�õ ý��ÜÞ�ø¢ �µê�þ Ý�Þã� ü¨À�û ë�ê âþ¥�� 2üÔ�õ ý��ÜÞ�ø¢ âþ¥�� ,üÈ�î�Â � Ç�� ÛØÈõ � � üª¤�Þª ý�ûù¢�¢ Û�Ü½� ¤¢°�îÂ� ¥� ý¤�úÈõ �÷�Þ÷ ,âþ¥�� ßþ� .´¨� ö�¨��� âþ¥�� ý�Â� ü±¨��õ ßþ�Úþ��ø ü÷�µ�ì Í¨�� �î ÂÚþ¢ ñ�·õ .´¨� �õ�ð �µ¨��� âþ¥�� �� ö�¨��� �µÆÆð âþ¥��üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� ´¨� ùÀª ���¤� (2002) ö�¤�ØÞû5¤�ÈÞû ü¨À�û ë�ê âþ¥�� �� ö�¨��� âþ¥�� ¥� �µ¿�õ� üãþ¥�� �î ¢�ªüõ ùÀ�õ�÷.´¨�ñ�Þµ�� �Â� â��� �� ö�¨��� âþ¥�� ý�¤�¢ X À��î Âêf(x j �) = e���xx! ; x = 0;1; : : : ; � > 0�¤�¬�� ñ�Þµ�� üó�Ú� â��� ý�¤�¢ � Âð� .Àª��g(�) = ��(�+ 1)p���(p) �p�1e�(�+1)�1F1(�; p;�); � > 0; �; p; � > 0ø ´¨� ¤�ÈÞû ü¨À�û ë�ê â��� 1F1(�; p;�) =P1n=0 (�)n�n(p)n�n ö� ¤¢ �î ,Àª��(�)0 = 1; (�)n = �(� + n)=�(�); n = 1; : : :�¤�¬�� X ý¤��î üó�Ú� â��� ù�Ú÷�f(x) = ��(�+ 1)p��(p)xx!(�+ 2)x+p 2F1(�; x + p; p; 1�+ 2 ); x = 0;1; : : : (1)ü¨À � û ë� ê â �� � F1(a; b; ; z) = P1n=0 (a)n(b)n()n znn! ö� ¤¢ � î ,À þ�ü õ ´¨¢� �HGNB(�; �; p) ¢�Þ÷ � � üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� .´¨�,üÔ � õ ý��ÜÞ�ø¢ âþ¥� � � � «�¡ ý�û´ó�� ¤¢ âþ¥� � ßþ� .¢�ªüõ ù¢�¢ ö�È ÷.À��þüõ Û�ÜÖ� ü¨À�û �µ¿�õ� �µê�þÝ�Þã� ø ö�¨��� üóÀ��ó5 Conuent hypergeometri funtion



49 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ù¢�¥Ý��¤ �Âµ�õ�¤�¬�� âþ¥�� ßþ� ñ�Þµ�� Àó�õ â���Gx(t) = [1� (t� 1)=(� + 1)℄��p[1� (t� 1)=�℄� ; 0 < t < 1�¤�¬�� ��÷ âþ¥�� ßþ� üðÀ�î�Â�Ç�� É¡�ª ø Å÷�þ¤�ø ,ß�Ú÷��õ ,´¨�E(X) = �+ p��(� + 1) ; V (X) = �(� + 1)3 � (�� p)�2(�+ 2)�2(�+ 1)2ID = �(� + 1)3 � (� � p)�2(�+ 2)�(� + 1)(� + p�) > 1.´¨� Ç�î�Â�Ç�� ý�¤�¢ p ø � Âþ¢�Öõ ��Þ� ý�Â� âþ¥�� ßþ� ßþ�Â���� .Àþ�üõ ´¨¢���µê�þÝ�Þã� ø ö�¨��� üóÀ��ó ,üÔ�õ ý��ÜÞ�ø¢ âþ¥�� ý�Â� üÈ�î�Â�Ç�� ß��»Þû,Àª� � (1;2) ø (2;1) ,(�; �) � � Â ��Â � °� �Â � � � (�; p) üµ ìø �¤ ü¨À�û � µ¿ � õ�.(2002 ,ö�¤�ØÞû ø ü÷�µ�ì) ¢¤ø� ´¨¢�� ö���üõý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� �� ´êÂÈ�� ö�õ¥ �µê�þ�Ôª ñÀõ 3üÔ�õÂ÷�î Í¨�� �î ýÂþÁ�é�Îã÷� ý¥�¨ ñ�ãê À�þ�Âê �� ´êÂÈ�� ö�õ¥ �µê�þ�Ôª ñÀõ ¤¢À�þ�Âê ß�óø� §�¨� Â� �ãõ�� Ûî ý�Â� �Ö� â��� ,´¨� ùÀª ���¤� (2007) ö�¤�ØÞû ø�¤�¬�� ý¥�¨ ñ�ãêSp = P (N = 0) + 1Xn=1P (Z1 > t; : : : ; Zn > t)P (N = n)= 1Xn=0S(t)nP (N = n) = GN (S(t).Àª��üõ N ö�ú�� üê¢�Ê� Â�çµõ ñ�Þµ�� Àó�õ â��� GN (�) ö� ¤¢ �î ,¢�ªüõ ÓþÂã��¤�¬�� �ãõ�� Ûî ý�Â� üó�Ú� â��� ø �Ö� â��� ßþ�Â����Sp(t) = [(2+ �� S(t))=�+ 1℄��p[(1+ �� S(t))=�℄�fp(t) = �f(t)(�� p)[2+ �� S(t)� + 1℄��p�1[1+ �� S(t)� ℄��+ �f(t)[2 + �� S(t)� + 1℄��p[1+ �� S(t)� ℄���1



�µê�þ�Ôª ñÀõ ¤¢ üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� : : : : : : : : : : : : : : : : : : : : 50À÷���üõ ø ´¨� t ö�õ¥ ¤¢ ´êÂÈ�� ö�õ¥ �Ö� â��� S(t) ö� ¤¢ �î ,Àþ�üõ ´¨¢��´±Æ ÷ .¢�ª � µ êÂð ÂÑ ÷ ¤¢ üþ�Þ ÷ � þ ñ� ± þ�ø À � ÷� õ � Ö � ñø�À µ õ â ��� � ¥� ×þ Âûö� ¤¢ �î ,Àþ�üõ ´¨¢�� P (N = 0) = ( �1+� )�(2+�1+� )��p �¤�¬�� üÚµê�þ�Ôª.� = exp(�0X)ñÀõ ý�ûÂµõ�¤�� ¢¤ø�Â� 4ü÷�ÏÂ¨ ý�ûñ�Ü¨ ¢�Àã� Ni ø �ãó�Îõ ¤¢ ùÀ��î ´îÂª ¢�Âê� ¢�Àã� n À��î Âê°��Â��� Ci ø Yi Âð� .Àª�� i = 1; : : : ; n ��i ¢Âê ý�Â� ö�õ¤¢ ¥� Å� ùÀ÷�õ üì�� ñ�ãêý�Â� ùÀª ùÀû�Èõ ö�õ¥ Àª�� ��i ¢Âê ý�Â� üðÀª ¤�Æ÷�¨ ø �Ö� ö�õ¥ ùÀ��î É¿Èõüµìø �i ÂÚ÷�È÷ â��� ý�Â� �î ý¤�Ï�� ´¨� Ti = minfYi; Cig�¤�¬�� ¢Âê ßþ�Àû��¡ Ti = Ci ù�Ú ÷� ,�i = 0 �î ü�¤�¬ ¤¢ ø Ti = Yi ´ª�¢ Ý�û��¡ �i = 1Ý � û��¡ �¤ Dobs = fTi; �i; Xig ��Àû�È õ ÅþÂ �� õ ��i ¢Â ê ý�Â � ß þ�Â �� � � .¢� �.¢�� Àû��¡ üØÞî ý�ûÂ�çµõ ùÀ÷Â�ðÂ� ¤¢ ÅþÂ��õ Xi ö� ¤¢ �î ´ª�¢ë�ê âþ¥�� ý�¤�¢ Ni ø Ýû ¥� ÛÖµÆõ �ûZi ø Ni �î ¢�ªüõÂê �ó�Öõ ßþ� ¤¢.´¨� (1) ¤¢ ùÀª ���¤� ñ�Þµ�� üó�Ú� â��� �� üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�ûNi = ni ¯Âª�� .À�µÆû âþ¥�� ý�ûÂµõ�¤�� p > 0 ø � > 0 ,� > 0 �î ý¤�Ï��ý�¤�¢ ø Ýû ¥� ÛÖµÆõ �ûZi É�¿È� Û��ì ¤�õ�� À�ó�� ý�Â� ¥��÷ ¢¤�õ ý�ûö�õ¥�¤�¬�� üþ�Þ�µ¨¤¢ â��� ßþ�Â���� .¢�� À�û��¡ (2) ¤¢ ùÀª ���¤� ñ�±þ�ø âþ¥��L(�; �; �; �; � j Dobs) = nYi=1Sp(t)1��i � fp(t)�i= f ((2+ �� S(t))=�+ 1)��p((1+ �� S(t))=�)� g1��i�f�f(t)(�� p� + 1)(2+ �� S(t)�+ 1 )��p�1[1+ �� S(t)� ℄��+�f(t)� [2+ �� S(t)� + 1℄��p[1+ �� S(t)� ℄���1g�iÛ �� ì ¤� õ� � À � ó� � ý�Â � �¥� ö� õ¥ � Ö � â �� � S(t) ö� ¤¢ � î ,À õ� À û��¡ ´¨¢� �.´¨� ñ�±þ�ø âþ¥�� ý�¤�¢ ø (ý¤�Þ�� ´êÂÈ�� ö�õ¥) É�¿È�



51 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ù¢�¥Ý��¤ �Âµ�õ
S(t) = exp(�e� t�); � > 0; �1 < � < �1 (2)ùÀª �µêÂð ÂÑ÷ ¤¢ Ç¿� üû�ð��÷ ß�È�� ý�ûâþ¥�� �ûÂµõ�¤�� ý��� ¢¤ø�Â� ý�Â��µª�¢ ß�Æ� ý�ûâþ¥�� ýø¤ Â� ýÂ�°ó�è Â�� üþ�Þ�µ¨¤¢ â��� �î ý¤�Ï�� ´¨�ß�È�� ý�ûâþ¥�� �î ¢ÂîÂê ö���üõ á�®�õ ´�Üî �� öÀ÷�¨¤ °�¨� öøÀ� .Àª��´¡���Øþ Ç¿� üû�ð��÷ âþ¥�� ¥� ö��¨Âð¤ °þ�Â® ý�Â� .À�µÆû ÛÖµÆõ Ýû ¥�ö�ª��õ�¢ �� ���� � � ,�ø � ñ�±þ�ø âþ¥�� ý�ûÂµõ�¤� � ý�Â� ,�(�) / 1 �¤�¬���õ�ð âþ¥�� ¥� �� ÷ p ø � ý�ûÂµõ�¤� � ý�Â � ø �õ�ð ø ñ�õÂ ÷ ý�ûâþ¥�� ¥� °��Â�� ��¤�¬�� ñÀõ ý�ûÂµõ�¤�� ý�Â� Ûõ�î üÏÂª ý�ûâþ¥�� �¹�µ÷ ¤¢ .´¨� ùÀª ù¢�Ôµ¨�p(�k j Dobs; �(�k); �; �; p; �) / L(�; �; �; p; � j Dobs)� �(�k)p(� j Dobs; �; �; p; �) / L(�; �; �; p; � j Dobs)� �(�)p(� j Dobs; �; �; p; �) / L(�; �; �; p; � j Dobs)� �(�)p(p j Dobs; �; �; �; �) / L(�; �; �; p; � j Dobs)� �(p)p(� j Dobs; �; �; p; �) / Lm(�; � j E;Dobs)� �(�).´¨� ùÀª éÁ� ö� ��i �Ôó�õ �î ´¨� �k ¤�¢Â� �(�k) ö� ¤¢ �î ,À�þ�üõ ´¨¢��.À�µÆû ñÀõ ¤¢ ù¢�Ôµ¨� ¢¤�õ ü��È�� ý�ûâþ¥�� ,�(p) ø �(�) ,�(�) ,�(�),�(�k)ü��Æ� âþ¥�� �±¨�½õ ö�Øõ� ,ë�ê ���� ý�ûâþ¥�� ¢�þ¥ ¢�ã�� ø üðÀ�»�� �Î¨�ø��´÷�õ é�î¤�õ Â�¹÷¥ ý�û©ø¤ �Áó ,¢¤�À÷ ¢��ø üÜ�Ü½� ©ø¤ �� ñÀõ ý�ûÂµõ�¤���� ¤�Ñ�õ ßþ� ý�Â� .¢�ªüõ ù¢Â� ¤�î�� ñÀõ ý�ûÂµõ�¤�� ù¤��¤¢ ¯�±�µ¨� ý�Â� ,üþ�ó¤�îÝµ þ¤�Ú ó� ¥� ù¢� Ô µ¨� � � �ûÂ µ õ�¤� � Ûõ�î üÏÂª ý�ûâþ¥� � ¥� ü ó�� µ õ ýÂ�ð� ÷�Þ ÷ßþ� ýÀ� âþ¥�� �î ´¡�¨ Ý�û��¡ üê�î¤�õ ý�ûÂ�¹÷¥ ,�Ú��µÆû Å�ó��øÂµõ.Àª��üõ ñÀõ ý�ûÂµõ�¤�� ü��Æ� âþ¥�� ¥� ü±¨��õ °þÂÖ� �ûÂ�¹÷¥üÔ�õ ý��ÜÞ�ø¢ ø (1999 ,ö�¤�ØÞû ø ß�) ö�¨��� ñÀõ ø¢ ý��� �Æþ�Öõ ý�Â�¤��ãõ üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê ñÀõ �� (2011,ö�¤�ØÞû ø �»÷�î)Âû ¤��ãõ ßþ� .¢�ªüõ �µêÂð ¤�î�� (2002 ,ö�¤�ØÞû ø Âµó�û ÛÚ�³ª�) üê�Â½÷� á�Ï�



�µê�þ�Ôª ñÀõ ¤¢ üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� : : : : : : : : : : : : : : : : : : : : 52�� ¯��Âõ üØ��Ø� ��ØÈõ ø �µª�¢ Â �¤¢ �¤ ñÀõ üðÀ�»� � ø ©¥�Â � �± �� ø¢ÓþÂã � DIC = D(�) + PD �¤�¬� � ø � µª�À ÷ �¤ Ç¿� üû�ð�� ÷ ý�ûß�È� �Àû¢üõ ö�È÷ �¤ ©¥�Â� ö���õ ø ù¢�� é�Â½÷� ß�Æ� ß�Ú÷��õ D(�) ö� ¤¢ �î ,¢�ªüõ.À û¢ü õ ö�È ÷ �¤ ñÀ õ üðÀ �» � � ö�� � õ � î ´¨� Â �� õ ý� ûÂ µ õ�¤� � ¢�À ã � PD øñÀõ ßþÂµú� ö���ä �� Àª�� DIC ¤�ÀÖõ ßþÂµÞî ý�¤�¢ �î üóÀõ ¤��ãõ ßþ� §�¨�Â�ý�û©ø¤ �� ø ù¢�� ù¢�Ôµ¨� Û��ì �÷�Þ÷ ù¥�À÷� Âû ý�Â� ¤��ãõ ßþ� .¢�ªüõ ��¿µ÷�.(1970 ,�Ú��µÆû) ´¨� �±¨�½õ Û��ì ü÷�¨� �� üþ�ó¤�î ´÷�õ é�î¤�õ Â�¹÷¥ý¢Â�¤�î ñ�·õ 5üÏ ýÀ±î ¥øÂ�¨ �� �µ±õ ¤�Þ�� 424 ¤�î �¨ø¢ ü��ó�� üþ�õ¥�¤�î ×þ �ãó�Îõ ¤¢ö�¤�Þ�� ´Öê��õ ø üþ�õ¥�¤�î ÛØ�øÂ� Õ±Ï .À÷¢Âî ��÷ ´±� 1984 �� 1974 ý�ûñ�¨�þ (DPCA) ���Æ�� ý¢ �� ö�õ¤¢ ´½� üê¢�Ê� �¤�¬ �� ÂÔ÷ 312 ö�Øª�� øø ý��óøÂ¨ ,üØ���Üî ý�û¤�µî�ê ��Þ� ÂÔ÷ 312 ßþ� ý�Â� .À�µêÂð ¤�Âì �Þ÷ ø¤�¢ÂÔ÷ 312 ßþ� ¥� ÂÔ÷ 125 (1986) ýÂ�Ú�� ö�þ�� ö�õ¥ �� .Àþ¢Âð ý¤ø�âÞ� ý��ó����À÷¢�� ù¢Âî ��ê ÂÑ÷ ¢¤�õ ý¤�Þ�� ¥� Â�è üÜ�ó¢ �� ÂÔ÷ 11 �ú�� �î À÷¢�� ù¢Âî ��êÀ�µêÂð ¤�Âì À±î À÷��� ´½� ��÷ ÂÔ÷ 19 ø ¢�� �µê¤ ´¨¢ ¥� ¤�Þ�� 8 ýÂ�Ú�� ÍÖê øÂÔ÷ 148 Û�Ü½� ßþ� ¤¢ ùÀ÷�õüì�� ¤�Þ�� 293 ¥� .À÷�ùÀª éÁ� Û�Ü½� ßþ� ¤¢ �î¢�Âê� .À÷¢�� ¢Âõ �ú÷� ¥� À¬¤¢ 88=74 ø À�µª�¢ ¤�Âì ø¤�¢ �� ö�õ¤¢ ´½� (50=5)ø 50=77 ü�¨ ß�Ú÷��õ �� ñ�¨ 79 Â·î�À� ø ñ�¨ 27 Ûì�À� ý�¤�¢ ùÀ��î ´îÂª�ãó�Îõ ßþ� ¤¢ ö�¤�Þ�� ý�Â� ýÂ�Ú�� ö�õ¥ ßþÂµÞî .À÷�ù¢�� 10=6 ¢¤�À÷�µ¨� é�Â½÷�ýÂ�Ú�� ö�¤�Þ�� ¥� À¬¤¢ 11 ø ´¨� ù¢�� ñ�¨ 13 ýÂ�Ú�� ö�õ¥ ßþÂµÈ�� ø ù�õ 1/5¤¢ .À÷Àª ¤�Æ÷�¨ �ãó�Îõ ßþ� ¤¢ ö�¤�Þ�� ¥� À¬¤¢ 57/34 .À�µª�¢ ñ�¨ 10 ¥� Ç��Û�Ü½� ßþ� ¤¢ üóø À÷¢�� ùÀª ýÂ�ðù¥�À÷� üØÞî Â�çµõ ý¢�þ¥ ¢�Àã� üþ�õ¥�¤�î ßþ�Û��ì ü÷�¨� �� ø Ýúõ ü��ó�� ÂÑ÷ ¥� �î À÷��µêÂð ¤�Âì ü¨¤Â� ¢¤�õ üþ�ûÂ�çµõ ÍÖêÀ��¤�±ä À÷�ùÀª ¢¤�ø Û�Ü½� ßþ� ¤¢ �î üØÞî ý�ûÂ�çµõ �¹�µ÷ ¤¢ .À�µÆû ýÂ�ðù¥�À÷�ø ß�õ�±ó� ,ß��ø¤ üÜ�� ,ß¨ À�÷�õ �ûÂ�çµõ Âþ�¨ ø (ø¤�¢ =1 ,�Þ÷ø¤�¢ =0) ö�õ¤¢ ¥�



53 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ù¢�¥Ý��¤ �Âµ�õ,(3=26;4=65) ,(50=77;10=6) ¤��ãõ é�Â½÷� ø ß�Ú÷��õ �� °��Â��� ß�±õøÂ�øÂ�.(2005 ,ö�µÚ�þ¤�û ø Ù��ÞÜê) (10=75;1=02) ø ,(3=52;0=42)Ý¨¤ � µ ê� þ� Ôª ¢�Â ê� ¢��ø üþ�¨� �ª ý�Â � ù¢�¨ ø ñø�À µ õ ý�û©ø¤ ¥� üØþ¥� Û ± ì ¤�¢�Þ ÷ ß þ� � µ ê� þ� Ôª ¢�Â ê� ¢��ø �¤�¬ ¤¢ .´¨� Â þ� õ -ö��� î ¤�¢�Þ ÷.(2001 ,� ð� µ ÷� õ ø í�Â �) À þ�ü õ ¤¢ üÖ ê� Í¡ �¤�¬� � Â Ô¬ �ÎÖ ÷ � � öÀ �¨¤À�þ�� ö�Êõ ¢�Âê� ¢��ø �ûù¢�¢ ßþ� ¤¢ ¢�ªüõ �Ñ��õ 1 ÛØª ¤¢ �î ¤�Ïö�Þû

 (�ÎÖ÷ Í¡) �Þ÷ø¤�¢ ø (Â� Í¡) ø¤�¢ ,ö�õ¤¢ Â�çµõ Âþ�õ ö���î ¤�¢�Þ÷ :1 ÛØªß�È�� ý�ûâþ¥�� ,ñÀõ ý�ûÂµõ�¤�� ¢¤ø�Â� ý�Â� .¢�ªüõ� � N(0;1); V � G(1;1); � � G(1;1); p � G(1;1)ÂÑ÷ ¢¤�õ �õ�÷Â� ,ñÀõ ©¥�Â� ý�Â� .´¨� ùÀª �µêÂð ÂÑ÷ ¤¢ ñÀõ ý�ûÂµõ�¤�� ý�Â�¥� Å� .(2003 ,ö�¤�ØÞû ø Âµó�û ÛÚ�³ª�) ´¨� ùÀª �µª�÷WinBUGS ¤��ê��Â÷ ¤¢,ßÞÜð ø íøÂ�) ß��ø¤ - ßÞÜð ù¤�õ� ¥� üþ�ÂÚÞûÉ�¿È� ý�Â� �û�÷�Þ÷ À�ó��ßþ� ¤�ÀÖõ �î üþ�¹÷� ¥� .¢¢Âð ß��ã� °¨��õ ´¡�¨ ù¤ø¢ �� ùÀª ù¢�Ôµ¨� (1998



�µê�þ�Ôª ñÀõ ¤¢ üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� : : : : : : : : : : : : : : : : : : : : 54Õ�±Î� ù¤ø¢ ý�Â� �÷�Þ÷ 10000 ¢�Àã� ,¢�� 1/1 ¥� ÂµÞî �ûÂµõ�¤�� �Þû ý�Â� ù¤�õ�¥� Û¬�� ý�û�÷�Þ÷ ö���ä�� ýÀã� �÷�Þ÷ 40000 �¹�µ÷ ¤¢ .À¨¤üõ ÂÑ÷�� °¨��õ�Â�� ¤�� 10 Âû ¥� üÚµÆ±ÞûÇû�î ý�Â� ø Àª �µêÂð ÂÑ÷ ¤¢ �ûÂµõ�¤�� ß�Æ� âþ¥��ß�Æ� üó�Ú� â���� ý�û¤�¢�Þ÷ ö¢�� ¤��Þû .´êÂð ��¹÷� ýÂ�ð�÷�Þ÷ �±�Âõ ×þ.´¨� �ó¤�î ´÷�õ é�î¤�õ Â�¹÷¥ ý�ûÝµþ¤�Úó� °¨��õ üþ�ÂÚÞû ùÀ�û¢ ö�È÷� ± þÂÖ � ü ÷� �¨Âð¤ ��Â �� ü ó�Ú� â�� � ý�û¤�¢�Þ ÷ �î ¢�ªüõ ùÀû�Èõ ß� �»Þûö¢�� ¤�Àþ�� .´¨� üÚó�� ý�¤�¢ � Âµõ�¤�� üó�Ú� â��� ý�û¤�¢�Þ÷ �õ� ù¢�� ö¤�Öµõßþ� ¤¢ ü÷��Ï ý�û��¡ ø ´ê� ¢�±÷ ø ,ß�ãõ ý���õ�¢ ¤¢ �ûÂµõ�¤�� Â�� ý�û¤�¢�Þ÷.´¨� �ó¤�î ´÷�õ é�î¤�õ Â�¹÷¥ ý¢Àä ý�û Ýµþ¤�Úó� üþ�ÂÚÞû ¥� ö�È÷ ,�û¤�¢�Þ÷�¬�¡ .´¨� ùÀª ù¢�¢ ö�È÷ 2 ÛØª ¤¢ �ûÂµõ�¤�� ¥� üÌã� üó�Ú� â��� ý�û¤�¢�Þ÷
 ¤�ÀÖõ ø (ñ�±þ�ø) ´êÂÈ�� �Ö� ö�õ¥ ý�ûÂµõ�¤�� ý�Â� üó�Ú� â��� ¤�¢�Þ÷ :2 ÛØª´���Ûõ�ª ,üÔ�õ ý��ÜÞ�ø¢ �µê� þÝ�Þã� ü¨À�û ë�ê ñÀõ ý�ûÂµõ�¤� � ß�Æ� ý¤�õ�Â � �ûÂµõ�¤� � %95 À�õ¤ø� � ù¥� � ø (¤� �ãõ é�Â½÷� ,ß�Ú÷� � õ) ý��ÎÖ ÷ ý�û¢¤ø�Â ��î üþ�¹÷� ¥� .¢�ªüõ ùÀû�Èõ 1 ñøÀ� ¤¢ ùÀª À�ó�� 4000 Ý¹� �� �÷�Þ÷ §�¨�ýÂ�ðù¥�À÷� üÚµê�þ�Ôª ´±Æ÷ ýø¤ Â� üØÞî ý�ûÂ�çµõ Â�� �µê�þ�Ôª ý�ûñÀõ ¤¢°þ�Â® ´±·õ ´õ�ä .´¨� �ø�Ôµõ �Ö� ñø�Àµõ ý�ûñÀõ �� �ú÷� Â�ÆÔ� ,¢�ªüõü�¤�¬ ¤¢ ,´¨� üÚµê�þ�Ôª ´±Æ÷ Çþ��ê� °��õ �µê�þ�Ôª ñÀõ ßþ� ¤¢ ü÷��¨Âð¤ÂÎ¡ Çþ��ê� ¶ä�� ü÷��¨Âð¤ °þ�Â® ´±·õ ´õ�ä �Ö� ñø�Àµõ ý�ûñÀõ ¤¢ �îö���õ ý�ûÂ�çµõ �î ¢�ªüõ �Ñ��õ 1 ñøÀ� �� ���� �� �Áó .¢¢Âðüõ Àõ�È�� ¢�À¡¤ÂÚþ¢ �¤�±ä�� .À÷¤�¢ üÚµê�þ�Ôª´±Æ÷ Â� üÔ�õ Â�� ß�õ�±ó� ö���õ ø ß��ø¤ üÜ��´±Æ÷ Â� ´±·õ Â�� ý�¤�¢ ß�±õøÂ�øÂ� Â�çµõ ,À÷�ªüõ üÚµê�þ�Ôª´±Æ÷ Çû�î ¶ä��



55 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ù¢�¥Ý��¤ �Âµ�õ¤�Ï�� ��÷ ß¨ Â�çµõ ß��»Þû .´Æ�÷ ¤�¢ü�ãõ ��÷ ö�õ¤¢ Â�çµõ Â�� ø ´¨� üÚµê�þ�Ôª´±Æ÷ ß¨ Çþ��ê� �� �î ´¨� ö� ÂÚ÷��� ö� üÔ�õ °þÂ® ø ´¨� ¤�¢ü�ãõ ü�����Î¨ ø ö�õ¤¢ Â�çµõ §�¨� Â� üÚµê� þ�Ôª ´±Æ÷ .À�� þüõ Çû�î üÚµê�þ�Ôª%95 À�õ¤ø�� ù¥�� ø ¤��ãõ é�Â½÷� ,ß�Ú÷��õ ü��Æ� ¢¤ø�Â� :1 ñøÀ�97=5 íÀ¬ 2=5 íÀ¬ ¤��ãõ é�Â½÷� ß�Ú÷��õ Âµõ�¤��-3/455 -4/678 0/310 -4/044 �2/022 1/449 0/147 1/721 �14/480 2/987 3/059 8/629 ´��� ¤�ÀÖõ0/437 -0/891 0/330 -0/218 ø¤�¢-0/028 -0/096 0/017 -0/060 ß¨-0/245 -0/838 0/152 -0/527 ß��ø¤ üÜ��2/274 0/473 0/439 1/367 ß�±õøÂ�øÂ�0/224 -1/196 0/259 -0/742 ß�õ�±ó�0/518 0/023 0/128 0/150 p10/350 2/933 1/858 6/313 �ý�ûÂ�çµõ Âþ�¨ ö¢�� ´��� ¯Âª�� (70 ø 50 ,25 ý�ûíÀ��) ß��ø¤ üÜ�� ÓÜµ¿õ´¨� Âî£ ö�þ�ª .´¨� ùÀª ù¢�¢ ö�È÷ 4 ñøÀ� ¤¢ ö�ªß�Ú÷��õ ¤�ÀÖõ ¤¢ üØÞî3/4 ø 1/3 ,0/8 Â��Â � °��Â� �� 75 ø 25 ,25 ý�ûíÀ�� ý�Â� ß��ø¤ üÜ� � ¤�ÀÖõ´±Æ÷ ß��ø¤ üÜ�� ö���õ Çþ��ê� �� ¢�ªüõ �Ñ��õ 2 ñøÀ� ¤¢ �î ¤�Ïö�Þû .´¨��î üûøÂð ¤¢ üÚµê�þ�Ôª ´±Æ÷ ß��»Þû .À��þüõ Çû�î ñÀõ �¨ Âû ¤¢ üÚµê�þ�Ôª¤�¢ü�ãõ �ø�Ô� ßþ� �� Âð� ,´¨� �Þ ÷ø¤�¢ ùøÂð ¥� ÂµÈ� � À ÷�ù¢Âî ´ê� þ¤¢ ø¤�¢Âµú� ,´¨� ù¢Âî ¢¤ø�Â� �¤ ýÂ���� üÚµê�þ�Ôª ´±Æ÷ �î üóÀõ À¨¤üõ ÂÑ÷�� .´Æ�÷�� �ó�Öõ ßþ� ¤¢ ùÀª ���¤� ñÀõ ß�� �Æþ�Öõ ��¹÷� ý�Â� .´¨� �µª�¢ ©¥�Â� �ûù¢�¢ ���ûù¢�¢ �� (2 ñÀõ) üÔ�õ ý��ÜÞ�ø¢ ñÀõ ø (1 ñÀõ) ö�¨��� ñÀõ ,üÜ±ì ý�ûñÀõ� � üÚµê� þ�Ôª ñÀõ ¢�ªüõ �Ñ��õ 3 ñøÀ� ¤¢ �î ¤�Ï ö�Þû .Àª ù¢�¢ ©¥�Â �üê�Â½÷� á�Ï� ¤��ãõ �� (3 ñÀõ) üÔ�õ ý��ÜÞ� ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥��á�Ï� ¤��ãõ �� ý��ÜÞ�ø¢ ñÀõ ø ö�¨��� ñÀõ �� �Æþ�Öõ ¤¢ ýÂµú� ©¥�Â� 747/46.Àû¢üõ ´¨¢�� 756/38 ø 759/58 üê�Â½÷�



�µê�þ�Ôª ñÀõ ¤¢ üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� : : : : : : : : : : : : : : : : : : : : 56ý�Â� ß� �ø¤ üÜ� � Â �ç µõ ÓÜµ¿õ ��Î¨ ¤¢ üÚµê� þ�Ôª ´±Æ÷ ¢¤ø�Â � :2 ñøÀ�ÓÜµ¿õ ý�ûñÀõß��ø¤üÜ�� ö���õ3/4 1/3 0/8 ñÀõø¤�¢ �Þ÷ø¤�¢ ø¤�¢ �Þ÷ø¤�¢ ø¤�¢ �Þ÷ø¤�¢0=631 0=556 0=720 0=683 0=812 0=785 10=714 0=627 0=832 0=796 0=867 0=851 20=806 0=738 0=965 0=950 0=977 0=967 3ÓÜµ¿õ ý�ûñÀõ ý�Â� üê�Â½÷� á�Ï� ¤��ãõ :3 ñøÀ�D(�) PD DIC ñÀõ751/79 7/79 759/58 1748/43 7/95 756/38 2739/42 8/04 747/46 3 ý¥�¨��±ª �ãó�Îõü¨À�û ë�ê ñÀõ §�¨�Â� ý¥�¨��±ª ý��ãó�Îõ ,�ûÂµõ�¤�� ¢¤ø�Â� ´ì¢ ü¨¤Â� ý�Â�âþ¥��) � = 0:5 ø � = 2´êÂÈ�� ö�õ¥ Âµõ�¤� � � � üÔ�õ ý��ÜÞ�ø¢ �µê� þÝ�Þã�� µ ê� þÝ � Þ ã � ü¨À � û ë� ê â þ¥� � ¥� N ö� ú � � Â � ç µ õ .´¨� ùÀª ��¹ ÷� (ñ� ± þ�ø,P = �1 �î ý¤�Ï�� ,´¨� ùÀª À�ó�� � ø � ,p ý�ûÂµõ�¤�� � � üÔ�õ ý��ÜÞ�ø¢,X Â�çµõ �î ü�¤�¬ ¤¢ �1 = 1 ø �0 = �0=3 ø � = exp(�0 + �1X) ,� = 2´±Æ ÷ .¢�ª À � ó� � � = 0=5 � � ü ó� ÷Â � â þ¥� � ¥� ö� Â þ¢� Ö õ ø Àª� � � µ ó� � ø¢�î ü�¤�¬ ¤¢ .Àþ�üõ ´¨¢�� À¬¤¢ 29/5 ø 38/5 �� Â��Â� ùøÂð Âû ¤¢ üÚµê�þ�Ôª¢�Âê� ¥� �µ¨¢ ßþ� ý�Â� �Ö� ö�õ¥ �¹�µ÷ ¤¢ À�µÆû �µê�þ�Ôª ¢�Âê� ,Àª�� ÂÔ¬ N ¤�ÀÖõ¤¢ .´¨� ùÀª �µêÂð ÂÑ÷ ¤¢ �ãó�Îõ ö�þ� � ö�õ¥ ¤�ÀÖõ ßþ� ø ¢�� Àû��¡ ü÷��Ïý�ûÂµõ�¤�� �� ñ�±þ�ø âþ¥�� ¥� ö� ¢�Àã� �� Àª�� ÂÔ¬ Óó�¿õ N ¤�ÀÖõ �î ü�¤�¬ùÀª ���¤� ©ø¤ � � .T = minfY1; : : : ; Yng �î ý¤�Ï�� .¢�ªüõ À� ó�� ùÀª Âî£�µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� ¥� 100 ¤�ÂØ� �� 500 ø 250 Ý¹� �� üþ�û�÷�Þ÷



57 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ù¢�¥Ý��¤ �Âµ�õë�ê) ñÀõ �¨ §�¨� Â� ñÀõ ý�ûÂµõ�¤�� ¢¤ø�Â� ø ¢�ªüõ À�ó�� üÔ�õ ý��ÜÞ�ø¢ù¢¤ø� ´¨¢�� (ö�¨��� ø üÔ�õ ý��ÜÞ�ø¢ ø üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�ûâþ¥�� ¤¢ �ûÂµõ�¤�� ¢¤ø�Â� ¢�ªüõ �Ñ��õ 4 ñøÀ� ¤¢ �î ¤�Ïö�Þû .´¨� ùÀªø 250 �÷�Þ÷ Ý¹� �� HGNB ø NB ,P ñÀõ ý¥�¨��±ª ¥� Û¬�� ¸þ�µ÷ :4 ñøÀ�100 ¤�ÂØ� �� 500n=500 n=250�ø¢ ö��� ß�Ú÷��õ �ø¢ ö��� ß�Ú÷��õ Âµõ�¤�� ñÀõ�Î¡ �Î¡0/116 0/45 0/113 0/46 �0/171 2/15 0/163 2/13 �0/099 -0/41 0/095 -0/42 �0 10/131 1/16 0/121 1/15 �10/115 0/51 0/112 0/53 �0/096 2/5 0/091 2/11 �0/101 0/38 0/097 -0/41 �0 20/105 1/1 0/101 1/1 �10/136 2/108 0/45 1/05 � = p0/105 0/51 0/107 0/51 �0/061 2/01 0/066 2/03 �0/062 -0/33 0/060 -0/37 �0 30/051 0/98 0/071 0/97 �10/261 2/02 0/280 2/02 �0/070 -1/08 0/080 -1/1 püãì�ø ¤�ÀÖõ �� ÂÚþ¢ ñÀõ ø¢ �� ´±Æ÷ üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê�ûù¢�¢ �÷�ðßþ� Û�Ü½� ý�Â� ùÀª ���¤� ©ø¤ ý¥�¨��±ª ¸þ�µ÷ �� ���� �� .À÷ÂµØþ¢�÷.Àþ�üõ ´¨¢�� ýÂµú� ¸þ�µ÷ �÷�Þ÷ Ý¹� Çþ��ê� �� ø ´¨� À�þ�� ¢¤�õýÂ�ð�¹�µ÷ ø ¶½�ö�õ¥ �µê�þ�Ôª ý�ûñÀõ ö���ä ´½� �µ¿�õ��÷ �µê�þ�Ôª ý�ûñÀõ ù¢¤ ¤¢ ýÀþÀ� ñÀõÇ�� ß��±� ¤¢ âþ¥�� ßþÂµóø�Àµõ ,üÔ�õ ý��ÜÞ�ø¢ ñÀõ Ûõ�ª �î Àª ���¤� ´êÂÈ��



�µê�þ�Ôª ñÀõ ¤¢ üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� : : : : : : : : : : : : : : : : : : : : : 58ý�Â� üðÀ�»�� �ÞþÂ� ö���õ ,üê�Â½÷� á�Ï� ¤��ãõ §�¨� Â� .´¨� ,�ûù¢�¢ Ç�î�Â�ý��ÜÞ�ø¢ ø ö�¨��� ñÀõ ¥� ÂµÈ�� üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê ñÀõÕê�õ ö�À�� üÈ�î�Â� Ç�� ßþ� ß��±� ¤¢ üÔ�õ ý��ÜÞ�ø¢ ñÀõ ßþ�Â���� .´¨� üÔ�õ�� ,Àª�� � = p üµìø üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� .´¨� ù¢�±÷Âê Âµõ�¤�� ø¢ ßþ� ý�û¢¤ø�Â� �� ���� �� .À��þüõ Û�ÜÖ� üÔ�õ ý��ÜÞ�ø¢ âþ¥��üÔ�õ ý��ÜÞ�ø¢ âþ¥�� ©¥�Â� �Àä Ûþ�¢ ¥� üØþ À÷���üõ ø ´¨� üÔµ�õ �ú÷� ýÂ��Â�Âþ�¨ ùÀ÷Â�ð Â� ¤¢ «�¡ ý�û´ó�� ¤¢ âþ¥�� ßþ� �î üþ�¹÷� ¥� .Àª�� �ûù¢�¢ ßþ� ��´þ�õ .¢Âî ù¢�Ôµ¨� ÓÜµ¿õ ý�ûñÀõ ß�� �Æþ�Öõ ý�Â� ö� ¥� ö���üõ ´¨� �ûâþ¥��ý�ûñÀõ �� �µê�þ�Ôª ¢�Âê� ö¢�±÷ �¤�¬ ¤¢ �î ´¨� ö� �µê�þ�Ôª ý�ûñÀõ ÂÚþ¢�Ö� â��� �� (üÚµê�þ�Ôª´±Æ÷ öøÀ�) ñø�Àµõ ý�Ö� ñÀõ .À���þüõ Û�ÜÖ� �Ö� ñø�Àµõ©¥�Â� ùÀ�û¢ ö�È÷ �µê�þ�Ôª ý�ûñÀõ �� �Æþ�Öõ ¤¢ �ûù¢�¢ �� ùÀª ùÀ÷�¥�Â� ñ�±þ�ø.´¨� (DIC=861/91) �ûù¢�¢ ßþ� �� �Ö� ñø�Àµõ ñÀõ Ó�ã®â���õBaghestani, A. R., Rahimzadeh, M. and Pourhosseingoli, M, A. (2013),Generalized Poisson- Lindely Distribution in Promotion Time CureModel, Pakistan Journal of Statistis (Submited).Boag, J. W. (1949), Maximum Likelihood Estimates of the Proportion ofPatients Cured by Caner Therapy, Journal of the Royal StatistisSoiety, B, 11, 15-44.Borges, P., Rodrigues, J. and Balakrishnan, N. (2012), Correlated De-strutive Generalized Power Series Cure Rate Models and AssoiatedInferene with an Appliation to a Cutaneous Melanoma Data, Com-putational Statistis Data Analysis, 56, 1703-1713.



59 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ù¢�¥Ý��¤ �Âµ�õBrooks, S. and Gelman, A. (1998), General Methode for Monitoring Con-vergene of Iterative Simulations, Journal of Computational and Graph-is Statistis, 8, 319-335.Canho, V. G., Rodrigues, J. and De Castro, M. (2011), A Flexible Modelfor Survival Data with a Cure Rate: A Bayesian Approah, Journalof Applied Statistis, 38, 57-70.Chen, M. H., Ibrahim, J. G. and Sinha, D. (1999), A New Bayesian Modelfor Survival Data with a Surviving Fration. Journal of the AmerianStatistial Assoiation, 94, 909-919.Cooner, F., Banerjee, S., Carlin, B. P. and Sinha, D. (2007), FlexibleCure Rate Modeling Under Latent Ativation Shemes, Journal ofthe Amerian Statistial Assoiation, 102, 560-572.Fleming, T. R., Harrington, D. P. (2005), Counting Proesses and SurvivalAnalysis, John Wiely & Sons.Ghitani, M. E., AL-Awadhi S. A. and Kalla S. L. (2002), On Hypergeo-metri Generalized Negative Binomial Distribution. The InternationalJournal of Mathematis and Mathematial Sienes, 29, 727-736.Hastings W. K, (1970), Monte Carlo Sampling Methods Using MarkovChains and Their Appliations, Biometrika, 57, 97-109.Maller, R. A. and Zhou, S. (1996), Survival Analysis with Long-Term Sur-vivors, John Wiely & Sons, U.K.Prie, D. L. and Manatunga, A. K. (2001), Modeling Survival Data witha Cured Fration Using Frailty Models, Statistis in Mediine, 20,1515-1527.



�µê�þ�Ôª ñÀõ ¤¢ üÔ�õ ý��ÜÞ�ø¢ �µê�þÝ�Þã� ü¨À�û ë�ê âþ¥�� : : : : : : : : : : : : : : : : : : : : 60Rodrigues J., Castrode M., Canho V. G. and Balakrishnan N. (2009),COM-Poisson Cure Rate Survival Models and an Appliation to aCutaneous Melanoma Data, Journal of Statistial Planning and In-ferene, 139, 3605-3611.Spiegelhalter, D. J., Best, N. G., Carlin, B. P. and Van Der Linde, A.(2002), A Bayesian Measures of Model Complexity and Fit, Journalof Royal Statistial Soiety, B, 64, 583-639.Spiegelhalter, D. J., Thomas, A., Best, N. and Lunn, D. (2003), WinBUGSUser Manual, Version 1.4, MRC Biostatistis Unit, Institute of PubliHealth and Department of Epidemiology and Publi Health, ImperialCollege, UK., available at: http://www.mrbsu. am.a.uk/bugs.Yakovlev, A. Y. and Tsodikov, A. D. (1996), Stohasti Models of Tu-mor Lateny and Their Biostatistial Appliations, World Sienti�,Singapore, Hakensak.




