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ÀþÀ� ý�ûÂð¢¤ø�Â� ý��±õÂ� üþ�Þ÷ âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥�ü�øÂµ÷�ù¢�¥ö�õ¥ ö�Æ��ö�úÔ¬� ù�ÚÈ÷�¢ ,¤�õ� ùøÂð1392*5*21 :ýÂÚ÷¥�� ßþÂ¡� ¾þ¤�� 1392*2*27 :´ê�þ¤¢ ¾þ¤��Å³¨ .¢�ªüõ üêÂãõ ü�øÂµ ÷� ÀþÀ� Âð¢¤ø�Â � ø¢ �Àµ �� ,� ó�Öõ ßþ� ¤¢ : ùÀ�Ø�ÀþÀ� ý�ûÂð¢¤ø�Â� ý��±õÂ� �ãõ�� âþ¥�� ö¢�� üþ�Þ÷ ��®Âê ©¥�Â� üþ�Ø�÷ ö�õ¥�üþ�Þ÷ âþ¥�� ü�øÂµ÷� ý��±õÂ� ý�ûö�õ¥� Âþ�¨ ö��� �� �ûö� ö��� ø ¢�ªüõ üêÂãõý�ûÂð¢¤ø�Â� �î Àû¢üõ ö�È÷ ý¥�¨��±ª ��ãó�Îõ ¸þ�µ÷ .¢Â�ðüõ ¤�Âì �Æþ�Öõ ¢¤�õø ü�øÂµ÷� ¢¤ø�Â� ¤¢ �ûÂð¢¤ø�Â� Âþ�¨ �� �Æþ�Öõ ¤¢ ýÂµú� ¢ÂØÜÞä �fõ�Þä ý¢�ú�È��.À÷¤�¢ ©¥�Â� üþ�Ø�÷ ö�õ¥�.ÂÜ±þ� ×±ó�î �Ü¬�ê ,©¥�Â� üþ�Ø�÷ ö�õ¥� ,ü�øÂµ÷ � : ýÀ�Üî ý�ûù��ø�õÀÖõ 1ö�÷�ª ,Àª�� f(x) ñ�Þµ�� üó�Ú� â��� �� ,�µ¨��� üê¢�Ê� Â�çµõ ×þ X À��î Âê�¤�¬�� �¤ üê¢�Ê� Â�çµõ ßþ� ü�øÂµ÷� (1948)H(f) = � 1Z�1 log(f(x))f(x)dx (1)0 . E.Zamanzade�si.ui.a.ir ,ù¢�¥ö�õ¥ ö�Æ�� :�ó�Öõ ñ�ÿÆõ ×�÷øÂµØó� §¤¢�0 . 62B10 ,62G10 :(2010) ü®�þ¤ ýÀ��á�®�õ Àî



ü�øÂµ÷� ý�ûÂð¢¤ø�Â� ý��±õ Â� üþ�Þ÷ âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥� : : : : : : : : : : : : : : : : : : 62Â�Ñ÷ ý¤�õ� ¶��±õ ¤¢ ü÷�ø�Âê ý�û¢Â�¤�î ü�øÂµ÷� ��úÔõ �î �¹÷� ¥� .¢Âî ÓþÂã�ß�ÖÖ½õ Í¨�� H(f) ¢¤ø�Â� �ÜÿÆõ ,¢¤�¢ ©¥�Â� üþ�Ø�÷ ö�õ¥� ø á�Ï� �þÂÑ÷ö�õ¥� ,¤�� ß�µÆ¿÷ ý�Â� (1976) ×»�¨�ø .´¨� �µêÂð ¤�Âì ü¨¤Â� ¢¤�õ ý¢�þ¥¢�ú�È�� ü�øÂµ÷� ¥� ýÀþÀ� Âð¢¤ø�Â� ý��±õÂ� �¤ ñ�õÂ÷ âþ¥�� ý�Â� ©¥�Â� üþ�Ø�÷üÜä ,ü �øÂ µ ÷� ý� � ± õÂ � ö�õ¥� �î ¢�¢üõ ö�È ÷ ×»�¨�ø ý¥�¨� � ±ª ¸þ� µ ÷ .¢�¢ö���Â� ö�õ¥� �� �Æþ�Öõ ¤¢ ü��¡ ¤��Æ� ý�ûö��� ý�¤�¢ �±¨�½õ ¤¢ üð¢�¨ Ýè¤üã¨ ý¢�þ¥ ß�ÖÖ½õ Àã� �� ö� ¥� .´¨� ñ�õÂ÷ âþ¥�� ý�Â� (1965) ×Üþø-øÂ���ª�� ö� Ý�Þã� ø (1976) ×»�¨�ø Í¨�� ùÀª ¢�ú�È�� ö�õ¥� ø Âð¢¤ø�Â� ¢�±ú� ¤¢.À÷��µª�¢ ý¤�õ� ý�ûâþ¥�� Âþ�¨�¤�¬�� �¤ (1) �Î��¤ ö���üõ �î ¢�¢ ö�È÷ (1976) ×»�¨�øH(f) = � 1Z0 log( ddpF�1(p))dpÂÚÜÞä ¥� ù¢�Ôµ¨� ø Fn ü�Â¹� âþ¥�� �� F âþ¥�� â��� ü�þ�Úþ�� �� ø ¢Âî üÆþ�÷¥��.¢Âî üêÂãõ Âþ¥ �¤�¬�� �¤ ¢�¡ ü�øÂµ÷� Âð¢¤ø�Â� ,ÕµÈõ ÂÚÜÞä ý�� �� Û¬�Ô�ßþ� ¤¢ ,Àª� � F �µ¨�� � âþ¥�� ¥� üê¢�Ê� ý�� ÷�Þ÷ X1; : : : ; Xn À��î Âê¥� ´Æ�¤�±ä (1976) ×»�¨�ø ü�øÂµ÷� Âð¢¤ø�Â� �¤�¬HV = 1n nXi=1 log( ni (X(i+m) �X(i�m))) (2)ÂµØ��î ´±·õ ¢Àä ×þ m ø i = 2m ,°�Âõ ý�ûù¤�õ� X(1); : : : ; X(n) ö� ¤¢ �î,i > n ý�¥�� � ø X(i) = X(1) ,i < 1 ý�¥�� � �f � Þ ® .´ ¨� n2 � � ýø� Æ õ � þ.Àª��üõ X(i) = X(n),i � n�m �þ i � m �î üõ�Ú�û ,(2) ¤¢ Ýµþ¤�Úó Û¡�¢ �¤�±ä �î ´¨� ¼®�ø(1994) ö�¤� ØÞû ø üÞ � û�Â �� .´Æ � ÷ ddpF�1(p) ¢¤ø�Â � ý�Â � ü ±¨� � õ ° þÂ Ö �� þ i � m �î üõ�Ú �û ,i °þ�Â® ��¬� ý� � ± õÂ � �¤ ¢�¡ ý¢�ú �È � � Âð¢¤ø�Â ��¤�¬�� ,´¨� i � n�mHE = 1n nXi=1 log( ni (X(i+m) �X(i�m))) (3)



63 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ù¢�¥ö�õ¥ ö�Æ��ö� ¤¢ �î ,À÷¢Âî ���¤�i = 8><>: m+ i� 1; 1 � i � m2m; m+ 1 � i � n�mm+ n� i; n�m+ 1 � i � n.´¨� X(i) = X(n) ,i > n ý�¥��� ø X(i) = X(1) ,i < 1 ý�¥���ø üþ�Þ÷ ,ñ�õÂ÷ âþ¥�� �¨ ý�Â� (1994) ö�¤�ØÞû ø üÞ�û�Â�� ý¥�¨��±ª ¸þ�µ÷ý�Î¡ â�Âõ ß�Ú÷��õ ¤Á� ø ü±þ¤� �ûö� ý¢�ú�È�� Âð¢¤ø�Â� �î ¢�¢ ö�È÷ ´¡���Øþø 20 ,10 �÷�Þ÷ Ý¹� ý�¥��� (1976) ×»�¨�ø ý¢�ú�È�� ¢¤ø�Â� �� ´±Æ÷ ýÂµÞî.¢¤�¢ mÓÜµ¿õ Âþ¢�Öõ ø 30� î ¢Â î � ��¤� (1976) ×» � ¨�ø Â ð¢¤ø�Â � ¥� ýÂ Ú þ¢ ��¬� (1995) � þ¤� î(1976) ×»�¨�ø Í¨�� ý¢�ú�È�� ¢¤ø�Â� �� ´±Æ÷ ýÂµÞî ý�Î¡ â�Âõ ß�Ú÷��õ�¤�¬�� �¤ (2) �Î��¤ ö���üõ �î ¢Âî ���� ýø .´ª�¢HV nm = �1n nXi=1 log( i+mn � i�mnX(i+m) �X(i�m) ) (4)�î ´¨� üÎ¡ °�ª âì�ø ¤¢ (4) �Î��¤ ¤¢ Ýµþ¤�Úó Û¡�¢ �¤�±ä �õ� .¢Âî üÆþ�÷¥��.À�îüõ ÛÊµõ ÂÚþÀØþ �� �¤ (F̂ (X(i�m)); X(i�m)) ø (F̂ (X(i+m)); X(i+m)) ¯�Ö÷°Æ�Â� üã®�õ üÎ¡ ö��¨Âð¤ ¥� ù¢� Ô µ¨� � � �¤ °�ª ßþ� �î ¢�¢ ¢�ú �È� � ø�,�ÎÖ÷ ø¢ �ú�� ý���� ,�ÎÖ÷ 2m+ 1 ��Þ� ¥� ù¢�Ôµ¨� �� ø fX(i�m); : : : ; X(i+m)g�Î��¤ ßµêÂð ÂÑ÷ ¤¢ �� �Áó .Ý��î ¢¤ø�Â�F (X(j)) = �+ �X(j) + ��¤�¬�� �¤ ¢�¡ ¢¤ø�Â� ,�ø¢ ý�ûö��� ßþÂµÞî ©ø¤ �� � ¢¤ø�Â� øHCnm = �1n nXi=1 log(bi) (5)ö� ¤¢ �î ,¢Âî ���¤�bi = i+mPj=i�m(X(j) � �X(i))( j�in )i+mPj=i�m (X(j) � �X(i))2 (6)



ü�øÂµ÷� ý�ûÂð¢¤ø�Â� ý��±õ Â� üþ�Þ÷ âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥� : : : : : : : : : : : : : : : : : : 64X(i) = X(n) ,i > ný�¥��� ø X(i) = X(1) ,i < 1ý�¥��� ø �X(i) = i+mPj=i�m X(j)2m+1 ø.Àª��üõ�î ¢�¢ ö�È÷ (1976) ×»�¨�ø ø (1995) �þ¤�î ý�ûÂð¢¤ø�Â� ý¥�¨��±ª �ãó�Îõ×»�¨�ø Âð¢ø�Â� �� ´±Æ÷ ýÂµÞî ý�Î¡ �ø¢ ö��� ß�Ú÷��õ ¥� �fõ�Þä Âð¢¤ø�Â� ßþ�º�û (1995) �þ¤�î .´¨� ¤�¢¤�¡Â� ´¡���Øþ ø üþ�Þ÷ ,ñ�õÂ÷ âþ¥�� �¨ ¤¢ (1976)ø üÞ�û�Â �� ý¢�ú �È � � Âð¢¤ø�Â � � � ,¢�¡ ý¢�ú �È � � Âð¢¤ø�Â � ö� � õ ý��Æ þ� Ö õ.´¨� ù¢�À÷ ��¹÷� (1994) ö�¤�ØÞûýÀþÀ� Âð¢¤ø�Â� ý��±õÂ� ü�øÂµ÷� ¥� ýÂð¢¤ø�Â� (2008) üõ�ì¤� ø ù¢�¥Ó¨�þ�¤�¬�� �µ¨��� âþ¥�� â��� ¥� ýÂð¢¤ø�Â� �Àµ�� �ú÷� .À÷¢�¢ ���¤� �ãõ�� âþ¥�� â��� ¥�F̂y(t) = 8>>><>>>: n�1n(n+1) ( nn�1 + t�X:X(2)�X: + t�X(1)X(3)�X(1) ); X(1) � t � X(2)n�1n(n+1) (i+ 1n�1 + t�X(i�1)X(i+1)�X(i�1) + t�X(i)X(i+2)�X(i) ) X(i) � t � X(i+1)i = 1; : : : ; n � 2n�1n(n+1) (n� 1+ 1n�1 + t�X(n�2)X(n)�X(n�2) + t�X(n�1)X(n+1)�X(n�1) ) X(n�1) � t � X(n)X(n+1) = ø X: = X(1) � nn�1 (X(2) � X(1)) ö� ¤¢ � î ,À ÷¢Â î ü êÂ ã õÂð¢¤ø�Â� ù�Ú÷� .´¨� X(n) + nn�1 (X(n) �X(n�1))HY = nXi=1 log( X(i+m) �X(i�m)F̂y(X(i+m))� F̂y(X(i�m)) ) F̂y(X(i+m))� F̂y(X(i�m))nPi=1(F̂y(X(i+m))� F̂y(X(i�m))) (7),i < 1 ý�¥��� �î ,À÷¢�¢ ¢�ú�È�� �µ¨��� üê¢�Ê� Â�çµõ ×þ ü�øÂµ÷� ¢¤ø�Â� ý�Â� �¤ý¥�¨��±ª �ãó�Îõ ¤¢ Å³¨ .Àª��üõ X(i) = X(n) ,i > n ý�¥��� ø X(i) = X(1)ýÂµÞî ý�Î¡ �ø¢ ö��� ß�Ú÷��õ ø ü±þ¤� ý�¤�¢ ,ö�÷� ý¢�ú�È�� Âð¢¤ø�Â� À÷¢�¢ ö�È÷�¨ ¤¢ (2004) ö�¤�ØÞû ø üÞ�û�Â�� ø (1976) ×»�¨�ø ý�ûÂð¢¤ø�Â� �� ´±Æ÷.´¨� ´¡���Øþ ø üþ�Þ÷ ,ñ�õÂ÷ âþ¥��(1995) � þ¤� î Â ð¢¤ø�Â � ¥� Ó Ü µ ¿ õ ��¬� ø¢ ,(1387) ü õ� ì¤� ø ù¢�¥ö� õ¥�Î��¤ ¤¢ bi ¤�ÀÖõ �±¨�½õ ¤¢ �î ¢�� ùÀþ� ßþ� ý��±õÂ� ñø� ��¬� :À÷¢�¢ ¢�ú�È��Í¡ °�ª ý�Â� ü±¨��õ °þÂÖ� ´¨� ,i � n�m+ 1 �þ i � m �î üõ�Ú�û ,(6)ö�÷� �Áó .´¨� ùÀª ù¢�Ôµ¨� X(n) ø X(1) ¥� ¤�� ×þ ¥� Ç�� ¯�Ö÷ ßþ� ¤¢ �Âþ¥ ´Æ�÷



65 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ù¢�¥ö�õ¥ ö�Æ����¬�HCZ1 = �1n nXi=1 log(b�i ); (8)ö� ¤¢ �î ,À÷¢�¢ ¢�ú�È�� �¤b�i = K2(i)Pj=K1(i)(X(j) � ~X(i))(F̂n(X(j))� ~̂Fn(j))K2(i)Pj=K1(i)(X(j) � ~X(i))2 ; i = 1; : : : ; nk1(i) = ( 1; 1 � i � mi�m; i � m+ 1 ; k2(i) = ( i+m; 1 � i � n�mn; i � n�m+ 1Âð¢¤ø�Â� F̂n ø ~X(i) =Pk2(i)j=k1(i) X(j)k2(i)�k1(i)+1 ø ~̂Fn(i) =Pk2(i)j=1k1(i) F̂n(X(j))k2(i)�k1(i)+1.´¨� ü�Â¹� âþ¥�� â���ù¢�Ôµ¨� ùÀû�Èõ ýø�Æõ ¢�Àã� ¥� ,bi ö¢¤ø� ´¨¢�� ¤¢ ö�� ��¬� ß�õø¢ ý�Â�üµìø HCZ1 �±¨�½õ ¤¢ �õ� .À÷¤�¢¤�¡Â� ýø�Æõ ý�ûö¥ø ¥� �ûbi �Þû ,´¨� ùÀª� ûbi ö¢¤ø� ´¨¢� � ý�Â � ýÂ µ Þ î ��Àû�È õ ¥� ,i � n �m+ 1 � þ ø i � m � î��Àû�Èõ ßþ� �� ýÂµÞî ý�ûö¥ø �î À¨¤üõ ÂÑ÷�� üÖÎ�õ �Áó ,´¨� ùÀª ù¢�Ôµ¨��¤�¬�� �ø¢ ��¬� ,ùÀþ� ßþ� ý��±õÂ� .¢�ª ù¢�¢ «�Êµ¡�HCZ2 = � nXi=1 wi log(b�i ) (9)ý¥�¨� � ±ª �ã ó�Î õ .´¨� wi = F̂ (X(i+m))�F̂n(X(i�m))nPi=1(F̂n(X(i+m))�F̂n(X(i�m))) ö� ¤¢ �î ,Àª � ��¤��� �Æþ�Öõ ¤¢ ü��¡ ¢ÂØÜÞä �ûÂð¢¤ø�Â� ßþ� �î ¢�¢ ö�È÷ (1387) üõ�ì¤� ø ù¢�¥ö�õ¥�þ¤�î ø (1944) ö�¤�ØÞû ø üÞ�û�Â�� ,(1976) ×»�¨�ø ü�øÂµ ÷� ý�ûÂð¢¤ø�Â�ù¢���Üä ø ü��ì�÷ ù¢���Üä .À÷¤�¢ ©¥�Â� üþ�Ø�÷ ö�õ¥� ø ü�øÂµ÷� ¢¤ø�Â� ¤¢ (1995)ø À � µ¡�¢Â � � û©ø¤ Â þ�¨ � � ©¥�Â � ü þ�Ø � ÷ ö� õ¥� �Æ þ� Ö õ � � (1387) ü �� ì� ÷.À÷¢�¢ ¢�ú�È�� ü�øÂµ÷� ý��±õÂ� �¤ âþ¥�� ö¤�Ö� ö�õ¥� (1386) üõ�ì¤� ø ¢�¤ü±�±�¤��ãõ ×þ �î ,À÷¢Âî üêÂãõ �¤ 1É�¿È� á�Ï� â��� ,(1951) ÂÜ±þ� ø ×±ó�î1 Disrimination information funtion



ü�øÂµ÷� ý�ûÂð¢¤ø�Â� ý��±õ Â� üþ�Þ÷ âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥� : : : : : : : : : : : : : : : : : : 66�¤ ö� ö���üõ ��÷ ü�øÂµ÷� §�¨�Â� �î â��� ßþ� �� .´¨� âþ¥�� ø¢ �Æþ�Öõ ý�Â� ÝúõùÀû�Èõ ý��±õÂ� À��î Âê .¢�ªüõ �µÔð Ýû 2âÏ�Öµõ ü�øÂµ÷� ,¢Âî üÆþ�÷¥��S ù�ð��Ø� �� ,X üê¢�Ê� Â�çµõ âþ¥�� ö���ä�� �¤ G �þ F âþ¥�� ø¢ ¥� üØþ ,X = x:´ª�÷ ö���üõ ��� ��Ìì �� ���� �� �¤�¬ ßþ� ¤¢ .Àª�� ÂÑ÷ ¢¤�õlog(f(x)g(x) ) = log(P (F jx)P (Gjx) )� log(P (F )P (G) )ñ�Þµ�� P (�) ø ß�Æ� ñ�Þµ�� P (�jx) ,ñ�Þµ�� üó�Ú� â���� g(�) ø f(�) ö� ¤¢ �îÝµþ¤�Úó ¥� P (F jx)P (Gjx) Ýµþ¤�Úó Û®�Ô� âì�ø ¤¢ �î �¤ log( f(x)g(x) ) ßþ�Â���� ,´¨� ß�È��¥� ü÷�±�µÈ� ¤¢ ,X = x ùÀû�Èõ ¤¢ ¢���õ á�Ï� ö���õ ö���ä�� ö���üõ ,´¨� P (F )P (G).¢Âî Â�ÆÔ� G �� ´±Æ÷ F ý�û´¿� ´±Æ÷ Ýµþ¤�Úó �þ G Â��Â� ¤¢ F¢���õ á�Ï� Í¨�µõ ù�Ú÷� ,Àª�� S ù�ð��Ø� �� ÕÜãµõ X = x ùÀû�Èõ Âð� ñ��:¥� ´Æ�¤�±ä G Û��Öõ ¤¢ F ¥� ´þ�Þ� ¤¢ ,ùÀû�Èõ ßþ� ¤¢D(f; g) = Z log(f(x)g(x) )dF (x):Âð� �ú�� ø Âð� Àû¢üõ  ¤ ýø�Æ� ø ,D(f; g) � 0 �î ¢�¢ ö�È÷ ö���üõ ß��»Þû.f a:s= gø ù¢�¥Ó¨�þ Âð¢¤ø�Â� ��¬� ö���ä�� ü�øÂµ÷� ÀþÀ� ý�ûÂð¢¤ø�Â� 2 Ç¿� ¤¢ý�ûÂð¢¤ø�Â � ý¥�¨� � ±ª ý�� ã ó� Î õ ¤¢ Å³¨ .¢�ªüõ üêÂã õ (2008) üõ� ì¤�ö�õ¥� 3 Ç¿� ¤¢ .Àª À�û��¡ �Æþ�Öõ ü�øÂµ÷� ý�ûÂð¢¤ø�Â� Âþ�¨ �� ý¢�ú�È��ý�ûÂð¢¤ø�Â� §�¨� Â� �ãõ�� âþ¥�� ö¢�� üþ�Þ÷ ý�û��®Âê ý�Â� ©¥�Â� üþ�Ø�÷ö¢�� üþ�Þ÷ ý�ûö�õ¥� Âþ�¨ �� �ûö�õ¥� ßþ� ö��� ø ¢�ªüõ üêÂãõ ü�øÂµ÷� ÀþÀ�,(1995) �þ¤�î , (1976) ×»�¨�ø ü�øÂµ÷� ý�ûÂð¢¤ø�Â� ý��±õÂ� �ãõ�� âþ¥��.Àª Àû��¡ �Æ þ� Ö õ (1387) ü õ� ì¤� ø ù¢�¥ö� õ¥ ø (2008) ü õ� ì¤� ø ù¢�¥Ó¨� þ.´¨� ùÀª ù¢¤ø� 4 Ç¿� ¤¢ üþ�ú÷ ýÂ�ð�¹�µ÷ ø ¶½�2 Cross entropy



67 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ù¢�¥ö�õ¥ ö�Æ��ü�øÂµ÷� ÀþÀ� ý�ûÂð¢¤ø�Â� 2üõ� ì¤� ø ù¢�¥Ó¨�þ Âð¢¤ø�Â � ¤¢ ,¢�ªüõ �Ñ��õ (7) �Î ��¤ ¤¢ �î ¤�Ïö�Þû(F̂y(X(i+m)); X(i+m)) ¯�Ö÷ ¥� �ú�� ,(1976) ×»�¨�ø Âð¢¤ø�Â� À�÷�Þû ,(2008)â ì�ø ¤¢ ø ¢� ªü õ ù¢� Ô µ ¨� ddpF�1(p) ¢¤ø�Â � ý�Â � ,(F̂y(X(i�m)); X(i�m)) øÂÚþÀØþ �� �¤ ¯�Ö÷ ßþ� �î ´¨� üÎ¡ °�ª (7) �Î��¤ ¤¢ X(i+m)�X(i�m)F̂y(X(i+m))�F̂y(X(i�m))¯�Ö÷ üõ�Þ� ¥� ù¢�Ôµ¨� ,(1995) �þ¤�î Âð¢¤ø�Â� ¤¢ �î ¤�Ïö�Þû �õ� .À�îüõ ÛÊµõÂ¹�õ ,üã®�õ üÎ¡ ö��¨Âð¤ ¢Â�¤�î ø �ÎÖ÷ ø¢ ý���� fX(i�m); : : : ; X(i+m)g�¹� þ� ¤¢ ,©ø¤ ßþ� �î ¢ø¤üõ ¤�Ñµ ÷� ,Àª (1976) ×»�¨�ø Âð¢¤ø�Â � ¢�±ú � � ��Á ó .¢�ª (2008) üõ� ì¤� ø ù¢�¥Ó¨�þ ý¢�ú �È � � Âð¢¤ø�Â � ¢� ± ú � � � Â¹� õ � � ÷,(1995) �þ¤�î Âð¢¤ø�Â� ��¬� ý��±õÂ� (1387) üõ�ì¤� ø ù¢�¥ö�õ¥ ùÀþ� ý��±õÂ��¤�¬�� ÀþÀ� ý�ûÂð¢¤ø�Â�HY Z1 = �1n nXi=1 log(b��i ); (10)HY Z2 = � nXi=1 wi log(b��i ); (11)üêÂãõ °þ�Â® b��i ,HCZ2 ¤¢ � µ ê¤ ¤�î� � ý�ûö¥ø wi ö� ¤¢ �î ,À ÷�ªüõ � �¤�Âð¢¤ø�Â� ý���� (7) �Î��¤ ¤¢ ùÀª üêÂãõ F̂y ¥� �î �ø�Ô� ßþ� �� ´¨� (9) ¤¢ ùÀª.´¨� ùÀª ù¢�Ôµ¨� ü�Â¹� âþ¥�� â���HX(f) ü�øÂµ÷� �� ý��ãõ�� ¥� üê¢�Ê� ý��÷�Þ÷ X1; : : : ; Xn À��î Âê : 1 ��Ìì� î À � � î Â ê ß � � » Þ û .i = 1; : : : ; n ø k > 0 ö� ¤¢ � î ,Yi = kXi ø Àª� �HkX (g) ø HX(f) ü�øÂµ÷� ý�û¢¤ø�Â� °��Â� �� (i = 1;2) HY ZkXi ø HY ZXi:À÷¤�ÂìÂ� Âþ¥ Í��ø¤ ,�¤�¬ ßþ� ¤¢ .´¨� kX üó�Ú� â��� g ö� ¤¢ �î ,À�ª��,i = 1;2 ,E(HY ZkXi ) = E(HY ZXi ) + log(k) -Óó�,i = 1;2 ,V (HY ZkXi ) = V (HY ZXi ) -�.i = 1;2 ,MSE(HY ZkXi ) = MSE(HY ZXi ) -�



ü�øÂµ÷� ý�ûÂð¢¤ø�Â� ý��±õ Â� üþ�Þ÷ âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥� : : : : : : : : : : : : : : : : : : 68� � ��� � � � ß þ�Â �� � � .b��i (kXi) = b��i (Xi)k ¢�¢ ö�È ÷ ö�� �ü õ üð¢� ¨� � : ö� ûÂ �ö�ûÂ � ø HY ZkXi = HY ZXi + log(k); i = 1;2 �î ¢�ªüõ �¹� µ ÷ nPi=1wi = 1.´¨� Ûõ�î ��Ìì� � ùÀª ��¬� ý¢�ú�È�� ý�û¢¤ø�Â� ¢ÂØÜÞä ,ý¥�¨��±ª �ãó�Îõ � � �õ�¢� ¤¢,(1995) � þ¤�î ,(1994) ö�¤�ØÞû ø üÞ�û�Â �� ,(1976) ×»�¨�ø ý�ûÂð¢¤ø�Â �ß�Ú÷��õ ¤Á� °Æ�Â� (1387) üõ�ì¤� ø ù¢�¥ö�õ¥ ø (2008) üõ�ì¤� ø ù¢�¥Ó¨�þ.¢Â�ðüõ ¤�Âì �Æþ�Öõ ¢¤�õ �Î¡ �ø¢ ý�ûö����ø¢ ý�ûö��� ß�Ú÷��õ ö� ý�¥��� �î ,m ���ú� ¤�ÀÖõ ��¿µ÷� ,´¨� Âî£ ö�þ�ªÛÞä ¤¢ �î ¢¤�¢ üÚµÆ� ��÷ �ãõ�� âþ¥�� �� ,(n) �÷�Þ÷ Ý¹� Â� ùø�ä ,¢�ª ÝÞ���õ�¤ m = [pn + 0=5℄ ¤�ÀÖõ ,(1999) üØ¨¥¤�ð ø üØ¨�î¤ø�þø .´¨� ��Üãõ� ÷.´¨� ¼�½¬ �� ¢�Þ÷ [�℄ ö� ¤¢ �î À÷¢�¢ ¢�ú�È�� ü�øÂµ÷� ¢¤ø�Â� ý�Â�¢�Àã� ;n = 10;20;30 ý�¥��� ,ü�øÂµ÷� ÓÜµ¿õ ý�ûÂð¢¤ø�Â� �Æþ�Öõ ý�Â�´¡�� �Ø þ ø 1 ß�Ú ÷� � õ � � ü þ�Þ ÷ ,¢¤�À ÷� µ¨� ñ� õÂ ÷ ý�ûâ þ¥� � ¥� � ÷�Þ ÷ 10000ý�¥�� � � ûÂ ð¢¤ø�Â � ý� Î¡ �ø¢ ý� ûö�� � ß � Ú ÷� � õ ¤Á� ¤�À Ö õ ø À � ó� � (0;1)¤¢ .À÷�ùÀþ¢Âð ���¤� 1 ñøÀ� ¤¢ ý¥�¨��±ª ¸þ�µ÷ ø ùÀª �±¨�½õ ,m = [pn+0=5℄ßþÂµÞî ý�¤�¢ ,¤���õ Âð¢¤ø�Â� �î ´¨� ö� ùÀ�û¢ ö�È÷ ¤�¢ù¤�µ¨ ¢�Àä� ,ö�µ¨ Âû.´¨� �Î¡ �ø¢ ý�ûö��� ß�Ú÷��õ ¤Á� ¤�ÀÖõ¢ÂØÜÞä ´¡���Øþ ¤�Ï �� ý¢�ú�È�� ý�ûÂð¢¤ø�Â� ,¢�ª �Ñ��õ �î ¤�Ïö�Þûø (1994) ö�¤�ØÞû ø üÞ�û�Â�� ;(1976) ×»�¨�ø ý�ûÂð¢¤ø�Â� �� ´±Æ÷ ýÂµú�âþ¥�� ¤¢ .À÷¤�¢ ùÀª �µêÂð ÂÑ÷ ¤¢ �÷�Þ÷ Ý¹� ø âþ¥�� �¨ Âû ¤¢ (1995) �þ¤�î¤¢ .À÷¤�¢ �ûÂð¢¤ø�Â� Âþ�¨ �� ´±Æ÷ ýÂµú� ¢ÂÚÜÞä ý¢�ú�È�� ý�ûÂð¢¤ø�Â� ,ñ�õÂ÷üõ�ì¤� ø ù¢�¥Ó¨�þ Âð¢¤ø�Â� ø ý¢�ú�È�� ñø� Âð¢¤ø�Â� ,´¡���Øþ ø üþ�Þ÷ âþ¥��,10 �÷�Þ÷ Ý¹� ¤¢ ,üÜî ¤�Ï�� ßþ� Â� ùø�ä .À÷¤�¢ üú��Èõ �fµ±Æ÷ ¢ÂØÜÞä (2008),À�µÆû ßþÂµú� (2008) üõ�ì¤� ø ù¢�¥Ó¨�þ Âð¢¤ø�Â� ø ý¢�ú�È�� ñø� Âð¢¤ø�Â�Âµú� �fµ±Æ÷ �ûÂð¢¤ø�Â� Âþ�¨ ñø� Âð¢¤ø�Â� 30 ø 20 �÷�Þ÷ ý�ûÝ¹� ¤¢ �î üó�� ¤¢ý�ûÂð¢¤ø�Â� �� (2008) üõ�ì¤� ø ù¢�¥Ó¨�þ Âð¢¤ø�Â� �Æþ�Öõ ¥� ß��»Þû .´¨�Âð¢¤ø�Â� �î ¢�ªüõ �Ñ��õ (1994) ö�¤�ØÞû ø üÞ�û�Â�� ø (1976) ×»�¨�ø



69 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ù¢�¥ö�õ¥ ö�Æ��ü�øÂµ÷� ÓÜµ¿õ ý�ûÂð¢¤ø�Â� ý�Î¡ �ø¢ ý�ûö��� ß�Ú÷��õ ¤Á� :1 ñøÀ�HY Z2 HY Z1 HCZ2 HCZ1 HY TC HE HV âþ¥�� n0/288� 0/294 0/352 0/345 0/319 0/463 0/406 0/620 N(0; 1)0/360 0/366 0/378 0/383 0/357� 0/443 0/466 0/566 Exp(1)0/176 0/168 0/190 0/190 0/166� 0/299 0/432 0/450 U(0; 1) 100/276� 0/276� 0/306 0/306 0/280 0/401 0/434 0/545 ß�Ú÷��õ0/194 0/188� 0/203 0/264 0/217 0/264 0/249 0/367 N(0; 1)0/236� 0/244 0/245 0/247 0/242 0/271 0/252 0/352 Exp(1)0/098 0/091� 0/092 0/093 0/091� 0/155 0/133 0/273 U(0; 1) 200/176 0/174� 0/180 0/201 0/183 0/230 0/211 0/333 ß�Ú÷��õ0/157 0/146� 0/154 0/194 0/177 0/194 0/204 0/279 N(0; 1)0/195� 0/198 0/196 0/198 0/196 0/211 0/204 0/291 Exp(1)0/073 0/068 0/065 0/064� 0/066 0/113 0/096 0/210 U(0; 1) 300/141 0/137� 0/138 0/152 0/146 0/172 0/168 0/260 ß�Ú÷��õßþ� � � ´ ±Æ ÷ ýÂ µ ú � ¢ÂØ Ü Þ ä ´¡�� �Ø þ ¤�Ï� � (2008) ü õ� ì¤� ø ù¢�¥Ó¨� þâ��� ¥�Âµú� Âð¢¤ø�Â� ¥� ù¢�Ôµ¨� Û�ó¢ �� ö���üõ �¤ °ÜÎõ ßþ� �î ¢¤�¢ �ûÂð¢¤ø�Â�.¢Âî ����� ,âþ¥���ãõ�� ö¢�� üþ�Þ÷ ö�õ¥� 3��®Âê ö�õ¥� .À�ª�� f üó�Ú� â��� �� üê¢�Ê� ý��÷�Þ÷ X1; : : : ; Xn À��î ÂêH0 : f = f�.´¨� � ´±·õ ß�Ú÷��õ �� ,üþ�Þ÷ âþ¥�� üó�Ú� â��� f� ö� ¤¢ �î ,ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤¥� ´¨� �¤�±ä f� ¥� f Â±þ�-×±ó�î ö¤�Öµõ�÷ �Ü¬�êD(f; f�) = 1Z�1 f(x) log( f(x)f�(x) )d(x);�¤�¬�� üð¢�¨�� �¤ ö� ö���üõ �îD(f; f�) = �H(X) + log(�) + 1� Ef (X); (12)



ü�øÂµ÷� ý�ûÂð¢¤ø�Â� ý��±õ Â� üþ�Þ÷ âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥� : : : : : : : : : : : : : : : : : : 70�Áó ,¢�ªüõ Û¬�� � = Ef (X) ý�¥��� ,� �� ´±Æ÷ (12) ÝÞ���õ �î ,¢Âî üÆþ�÷¥��:Ýþ¤�¢DInf = Inf�D(f; f�) = �H(X) + log(Ef (X)) + 1;�ãõ�� ö¢�� üþ�Þ÷ ��®Âê Âð� �ú� � ø Âð� ,DInf = Inf�D(f; f�) = 0 üêÂÏ ¥��¤�¬�� �¤ �ãõ�� ö¢�� üþ�Þ÷ ö�õ¥� ý�ûù¤�õ� ö���üõ ßþ�Â���� .Àª�� ´¨¤¢TY Z1 = �HY Z1 + log( �X) + 1; TY Z2 = �HY Z2 + log( �X) + 1;¢¤ ö�õ¥� ý�ûù¤�õ� ï¤�� Âþ¢�Öõ ý�¥��� �¤ �ãõ�� ö¢�� üþ�Þ÷ ��®Âê ø ¢Âî ¢�ú�È��ý�Â� ßþ�Â���� ,À�µÆ�÷ �±¨�½õ Û��ì üÜ�Ü½� ©ø¤ �� ö�õ¥� ý�ûù¤�õ� âþ¥�� .¢Âîù¢� Ô µ¨� � ó¤� î´ ÷� õ ý¥�¨� � ±ª ©ø¤ ¥� � ûö� õ¥� ü ÷�Â½ � ¯� Ö ÷ ö¢¤ø� ´¨¢� �ö�õ¥� ý�ûù¤�õ� �î ¢�¢ ö�È÷ ö���üõ �±¨�½õ üîÀ÷� �� �î ´¨� Âî£ ö�þ�ª .¢�ªüõÂµõ�¤�� �� �ûö� ü÷�Â½� ¯�Ö÷ ßþ�Â���� .À�µÆû �¢¤ø�÷ ü¨��Öõ ��þÀ±� �� ´±Æ÷ ë�êß�Ú÷��õ �� üþ�Þ÷ âþ¥�� ¥� �Àµ�� ü÷�Â½� ¯�Ö÷ �±¨�½õ ý�Â� .¢¤�À÷ üÚµÆ� ñ�ú¹õ¤�î ßþ� .¢�ªüõ �±¨�½õ ö�õ¥� ù¤� õ� ¤�ÀÖõ ø À� ó� � n Ý¹� �� ý�� ÷�Þ ÷ ,×þ��1 � � íÀ�� ¥� ù¢�Ô µ¨� � � ö�õ¥� ü÷�Â½� Âþ¢�Öõ .¢�ªüõ ¤�ÂØ� �ãê¢ 10000.Àþ�üõ ´¨¢�� ö�õ¥� ù¤�õ� ü�Â¹� âþ¥���¤�¬�� ö�õ¥� ý�ûù¤�õ� ÓÜµ¿õ ý�ûö�õ¥� ö��� �Æþ�Öõ ý�Â�TV = �HV + log( �X) + 1; TC = �HC + log( �X) + 1;TY = �HY + log( �X) + 1; TCZ1 = �HCZ1 + log( �X) + 1;TCZ2 = �HCZ2 + log( �X) + 1;ö�� � ,¤�ÂØ� �ã ê¢ 10000 ¢�Àã � ø � ó¤�î´÷�õ ý¥�¨�� ±ª � � .À ÷�ªüõ �±¨�½õÓÜµ¿õ ß�È÷�� âþ¥�� 9 ´½� �ãõ�� âþ¥�� ö¢�� üþ�Þ ÷ ÓÜµ¿õ ý�ûö�õ¥�ý� ûÝ¹� � � � ÷� Þ ÷ 10000 ¢�À ã � �À µ �� ¤� î ß þ� ý�Â � .À ÷�ªüõ ù¢¤ø� ´¨¢� �¥� ×þ Âû ö��� ø ùÀª À�ó�� ß�È÷�� ý�ûâþ¥�� ¥� ×þ Âû ´½� n = 10;20;40ÂµÈ�� ö� ü÷�Â½� ¤�ÀÖõ ¥� ö�õ¥� ù¤�õ� �î ü��ãê¢ ¢�Àã� ´±Æ÷ ,ÕþÂÏ ¥� �ûö�õ¥�.À÷�ªüõ ¢¤ø�Â� ,�û¤�ÂØ� ¢Àã� Ûî �� ´¨�



71 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ù¢�¥ö�õ¥ ö�Æ��:Ýþ�ù¢Âî ù¢�Ôµ¨� ß�È÷�� âþ¥�� ö���ä�� Âþ¥ ý�ûâþ¥�� ¥� ,�ûö��� �Æþ�Öõ ý�Â�:üó�Ú� â��� �� ñ�±þ�ø âþ¥�� -Óó�f(x;�; �) = ���x��1 expf�(�x)�g; � > 0; � > 0; x � 0;:üó�Ú� â��� �� �õ�ð âþ¥�� -�f(x;�; �) = �x��1 expf��xg�(�) : � > 0; � > 0; x � 0;:üó�Ú� â��� �� ñ�õÂ÷Ùó âþ¥�� -�f(x; �; �2) = 1x�p2� expf� 12�2 (log(x)� �)2g; �1 < � <1; �; x > 0;�õ� Àª ù¢�Ôµ¨� ÓÜµ¿õ ý�ûö�õ¥� ö��� �Æþ�Öõ ý�Â� ÍÜµ¿õ üþ�Þ÷ âþ¥�� ¥� ùø�ä��.Àª Û¬�� Ýî ¤��Æ� ù¢��÷�¡ ßþ� ¤¢ �ûö�õ¥� ��Üî ö������ú� ¤�ÀÖõ ø ,¢¤�¢ üÚµÆ� m Âµõ�¤�� ¤�ÀÖõ �� ,ü�øÂµ÷� ý��±õÂ� ý�ûö�õ¥� ö���,�÷�Þ÷ Ý¹� Â� ùø�ä ,¢�ª ÝÞ�Æî�õ ö�õ¥� ö��� ö� ý�¥��� �î ý¤�ÀÖõ ü�ãþ ,m�� Ü ã õ� ÷ ÛÞä ¤¢ ß �È ÷�� â þ¥� � ö�� ø ´¨� � µÆ ��ø � � ÷ ß �È ÷�� â þ¥� � � ���Þ� ý�Â� ö�õ¥� ö��� ,ö� ý�¥��� �î ¢�¢ ¢�ú�È�� m ý�Â� ý¤�ÀÖõ ö���üÞ÷ ,´¨�ÓÜµ¿õ ý�ûn ý�Â� m Âþ¢�Öõ ,´Üä ß�Þû�� .¢�ª ÝÞ�Æî�õ ü��È÷�� ý�ûâþ¥����Þ � ¤¢ ü ��¡ �f µ ±Æ ÷ ö�� � ý�¤�¢ ý¢�ú �È � ý�ûö�õ¥� �î ¢�ªüõ ù¢�¢ ¢� ú �È � �ö�� � �î À ÷�ùÀõ� ´¨¢� � �¤�¬ ßþ� � � Â þ¢� Ö õ ßþ� .À �ª� � ß�È ÷�� ý�ûâþ¥� �ý¥�¨��±ª ß�È÷�� ý�ûâþ¥�� ø m � n2 Âþ¢�Öõ üõ�Þ� ý�¥��� ý¢�ú�È�� ý�ûö�õ¥�ý�Â� ü��¡ ý�ûö��� ý�¤�¢ ý¢�ú�È�� ö�õ¥� �î À÷�ùÀª ��¿µ÷� ýÂþ¢�Öõ ø À÷�ùÀªý�Â� À÷�ùÀª ���¤� 2 ñøÀ� ¤¢ �î m Âþ¢�Öõ ¥� .´¨� ù¢�� ß�È÷�� ý�ûâþ¥�� üõ�Þ�¸ þ� µ ÷ .´¨� ùÀª ù¢� Ô µ¨� ÓÜ µ¿õ ý�ûö�õ¥� �Æ þ� Ö õ ø ý¢�ú �È � � ý�ûö�õ¥�ñøÀ� ¤¢ �ãõ�� âþ¥�� ö¢�� üþ�Þ÷ ÓÜµ¿õ ý�ûö�õ¥� ý�ûö��� �Æþ�Öõ ý¥�¨��±ª,¤� �� õ ö� õ¥� � î ´¨� ö� � ÷�È ÷ ÂÎ¨ Âû ¤¢ ¤�¢ù¤� µ ¨ Â þ¢� Ö õ .À ÷�ùÀª � ��¤� 2.¢¤�¢ ÂÎ¨ ö� ý�ûö�õ¥� Âþ�¨ �� �Æþ�Öõ ¤¢ �¤ ö��� ßþÂµÈ��



ü�øÂµ÷� ý�ûÂð¢¤ø�Â� ý��±õ Â� üþ�Þ÷ âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥� : : : : : : : : : : : : : : : : : : 72�Î��¤ �î À÷¢�¢ ö�È÷ (1994) ö�¤�ØÞû ø üÞ�û�Â��HE = HV + 2n fm log(m)� log( (m� 1)!(2m� 1)! )gö��� �Áó .´¨� ¤�ÂìÂ� (1976) ×»�¨�ø Âð¢¤ø�Â� �� ö�÷� ý¢�ú�È�� Âð¢¤ø�Â� ß��.´¨� Â��Â� (1976) ×»�¨�ø Âð¢¤ø�Â� �� ö�÷� Âð¢¤ø�Â� ý��±õÂ� ö�õ¥�TY Z1 ý��±õÂ� �ãõ�� âþ¥�� ö¢�� üþ�Þ÷ ö�õ¥� ý�Â� m ý¢�ú�È�� Âþ¢�Öõ :2 ñøÀ�nÓÜµ¿õ Âþ¢�Öõ ý�¥��� ,TY Z2 øm n2 n � 83 9 � n � 154 16 � n � 355 36 � n � 606 61 � n � 1007 101 � n � 200Âû ý�¥��� ö�õ¥� ´Ôû ¥� ×þ º�û .¢�ªüõ �Ñ��õ 3 ñøÀ� ¤¢ �î ¤�Ïö�ÞûÂ� ü�µ±õ ý�ûö�õ¥� �õ� .À÷¤�À÷ ßþÂþ�¨ �� ´±Æ÷ ýÂµÈ�� ö��� ß�È÷�� âþ¥�� �¨Âð¢¤ø�Â� ø (1387) üõ�ì¤� ø ù¢�¥ö�õ¥ �ø¢ Âð¢¤ø�Â� ,(1976) ×»�¨�ø Âð¢¤ø�Â�¤¢ ,10 �÷�Þ÷ Ý¹� ¤¢ .¢¤�¢ �ûö�õ¥� Âþ�¨ �� ´±Æ÷ ýÂµú� ý�ûö��� ý¢�ú�È�� �ø¢ý�ûù¤�õ� ßþÂµú� TY Z2 ø TCZ2 ñ�±þ�ø ø �õ�ð ù¢��÷�¡ ¥� ß�È÷�� ý�ûâþ¥��×»�¨�ø ö�õ¥� ù¤�õ� ,ñ�õÂ ÷Ùó âþ¥�� ù¢�� ÷�¡ ¤¢ �î üó��¤¢ ø À� µÆû ö�õ¥�ù¢��÷�¡ ¥� ,ß�È÷�� âþ¥�� �î üõ�Ú�û Â�ï¤�� �÷�Þ÷ ý�ûÝ¹� ¤¢ .´¨� ßþÂµú��ûö�õ¥� Âþ�¨ �� ´±Æ÷ ýÂµú� ¢ÂØÜÞä TY Z2 Â� ü�µ±õ ö�õ¥� ,´¨� ñ�±þ�ø ø �õ�ðü�µ±õ ö�õ¥� ,Àª�� ñ�õÂ÷Ùó ù¢��÷�¡ �� ÕÜãµõ ß�È÷�� âþ¥�� Âð� �î üó�� ¤¢ ¢¤�¢ø TCZ2 Â� ü�µ±õ ö�õ¥� Ýî �÷�Þ÷ Ý¹� ¤¢ ,ñ�� Âû�� .´¨� ßþÂµú� TV ù¤�õ� Â�ÂØÜÞä ���� ÂµÈ�� ¤¢ TY Z2 Â� ü�µ±õ ö�õ¥� ï¤�� ø Í¨�µõ �÷�Þ÷ ý�ûÝ¹� ¤¢ß�È÷�� âþ¥�� �� ´±Æ÷ ü��ä�Ï� º�û ßþ�Â���� .¢¤�¢ �ûö�õ¥� Âþ�¨ �� ´±Æ÷ ýÂµú�ßþ� ���� °ó�� �µØ÷ .¢�ªüõ ��¬�� ÛÞä ¤¢ �ûö�õ¥� ßþ� ¥� ù¢�Ôµ¨� ,Ý�ª�� �µª�À÷¤¢ ü�øÂµ÷� ¢¤ø�Â� ¤¢ ü��¡ ¢ÂØÜÞä (1976) ×»�¨�ø Âð¢¤ø�Â� �Ø�þ� �� �î ´¨�



73 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ù¢�¥ö�õ¥ ö�Æ��� = 0=05 ý�¥��� ö¢�� üþ�Þ÷ ý�ûö�õ¥� ö��� :3 ñøÀ�TY Z2 TY Z1 TY TCZ2 TCZ1 TC TV ß�È÷�� âþ¥�� n0/343 0/329 0/333 0/350� 0/319 0/332 0/325 G(2;2)0/673� 0/646 0/657 0/669 0/616 0/636 0/634 G(3;3)0/858 0/829 0/843 0/858 0/811 0/830 0/872� G(4;4)0/726 0/701 0/707 0/732� 0/682 0/702 0/690 W (2;�(1+ 12 ))0/990� 0/984 0/985 0/987 0/977 0/983 0/982 W (2;�(1+ 13 )) 100/999� 0/999� 0/999� 0/999� 0/999� 0/999� 0/999� W (2;�(1+ 14 ))0/136 0/144 0/175 0/133 0/137 0/141 0/204� LN(�2;2)0/447 0/492 0/516 0/517 0/499 0/501 0/591� LN(� 92 ;3)0/714 0/758 0/767 0/717 0/757 0/757 0/815� LN(�8;4)0/618� 0/518 0/583 0/578 0/477 0/497 0/504 G(2;2)0/945� 0/891 0/935 0/928 0/858 0/877 0/890 G(3;3)0/995� 0/983 0/993 0/991 0/970 0/977 0/983 G(4;4)0/964� 0/932 0/956 0/961 0/918 0/929 0/932 W (2;�(1+ 12 ))1/000� 1/000� 1/000� 1/000� 0/999 0/999 0/999 W (2;�(1+ 13 )) 201/000� 1/000� 1/000� 1/000� 1/000� 1/000� 1/000� W (2;�(1+ 14 ))0/612 0/580 0/665 0/612 0/578 0/583 0/654� LN(�2;2)0/949 0/950 0/965 0/948 0/949 0/948 0/967� LN(� 92 ;3)0/994 0/995 0/997 0/993 0/995 0/995 0/999� LN(�8;4)0/849� 0/754 0/844 0/844 0/746 0/731 0/755 G(2;2)0/998� 0/991 0/998� 0/997 0/990 0/988 0/991 G(3;3)1/000� 1/000� 1/000� 1/000� 1/000� 0/999 1/000� G(4;4)0/999� 0/998 0/999� 0/999� 0/997 0/997 0/997 W (2;�(1+ 12 ))1/000� 1/000� 1/000� 1/000� 1/000� 1/000� 1/000� W (2;�(1+ 13 )) 301/000� 1/000� 1/000� 1/000� 1/000� 1/000� 1/000� W (2;�(1+ 14 ))0/964 0/953 0/971� 0/962 0/952 0/953 0/967 LN(�2;2)0/999 0/999 1/000� 0/999 0/999 0/999 1/000� LN(� 92 ;3)1/000� 1/000� 1/000� 1/000� 1/000� 1/000� 1/000� LN(�8;4)ý��±õÂ� âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥� �õ� ¢¤�À÷ ü�øÂµ÷� ý�ûÂð¢¤ø�Â� Âþ�¨ �� �Æþ�Öõâ þ¥� �) ¢¤�� õ ¥� ü¡Â � ¤¢ ø ¢¤�¢ ü ��¡ �f µ ±Æ ÷ ý�ûö�� � ü �øÂ µ ÷� Â ð¢¤ø�Â � ß þ�.´¨� ßþÂµú� (ñ�õÂ÷ÙóýÂ�ð�¹�µ÷ ø ¶½�(2008) üõ�ì¤� ø ù¢�¥Ó¨�þ Âð¢¤ø�Â� ��¬� ý��±õÂ� ü�øÂµ÷� ÀþÀ� Âð¢¤ø�Â� ø¢�î ¢�¢ ö�È÷ �ûÂð¢¤ø�Â� ¢ÂØÜÞä �Æþ�Öõ ý¥�¨��±ª �ãó�Îõ ¤¢ .Àþ¢Âð ¢�ú�È��,(1976) ×»�¨�ø ý�ûÂð¢¤ø�Â � ¥� ´¡���Øþ ¤�Ï� � ý¢�ú �È� � ý�ûÂð¢¤ø�Â �



ü�øÂµ÷� ý�ûÂð¢¤ø�Â� ý��±õ Â� üþ�Þ÷ âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥� : : : : : : : : : : : : : : : : : : : 74¢ÂØÜÞä ß��»Þû ø À�µÆû Âµú� (1995) �þ¤�î ø (1994) ö¤�¤�ØÞû ø üÞ�û�Â��üþ�Þ÷ ý�ûö�õ¥� ö��� �Æþ�Öõ .À÷¤�¢ ü�øÂµ÷� ý�ûÂð¢¤ø�Â� Âþ�¨ �� ´±Æ÷ ü��¡,(1976) ×»�¨�ø Âð¢¤ø�Â� ý��±õÂ� ý�ûö�õ¥� �î ´¨� ö� ÂÚ÷�� � �ãõ�� ö¢��ý�ûâþ¥�� ¤¢ ý¢�ú�È�� �ø¢ Âð¢¤ø�Â� ø (1387) üõ�ì¤� ø ù¢�¥ö�õ¥ �ø¢ Âð¢¤ø�Â�×��î �÷�Þ÷ Ý¹� Â� üÜî ¤�Ï�� À��Âû ,À�µÆû �ûö�õ¥� ßþÂµú� ß�È÷�� ÓÜµ¿õÂ � ü� µ ± õ ö�õ¥� ï¤� � ø Í¨�µõ � ÷�Þ ÷ ý�ûÝ¹� ¤¢ ø TCZ2 Â � ü� µ ± õ ö�õ¥�.´¨� ö�õ¥� ý�ûù¤�õ� Âþ�¨ ¥� Âµú� TY Z2ö�õ¥� ø ü�øÂµ÷� ¢¤ø�Â� ¤¢ m Âµõ�¤�� ���ú� ¤�ÀÖõ ��¿µ÷� �î ´¨� Âî£ �� �¥�ö� ����¬� ø �þ¤�î Âð¢¤ø�Â� ü±÷�¹õ ¤�µê¤ ü¨¤Â� ø ö� �� Í±�Âõ ©¥�Â� üþ�Ø�÷.´¨� ÀþÀ� ��ãó�Îõ À�õ¥��÷ÂØÈ� ø ÂþÀÖ��ó�Öõ ßþ� ¤¢ ùÀ÷¥�¨ ����¬� ¶ä�� �î �Âµ½õ ö�¤ø�¢ ��¢�ú�È�� ¥� ö�ðÀ�Æþ�÷.À÷¤�¢ �¤ ý¤��Ú¨�³¨ ø ÂØÈ� ñ�Þî ,´¨� ùÀªâ��Âõ,ü�øÂµ÷� §�¨�Â� âþ¥�� ö¢�� ö¤�Öµõ ö�õ¥� ,(1386) .¤ .ö ,üõ�ì¤� ,.� ,¢�¤ü±�±�.120-109 ,1 ÀÜ� ,ý¤�õ� ��Üä �Ü¹õø ñ� õÂ ÷ ý�ûâ þ¥� � ©¥�Â � ü þ�Ø � ÷ ö�õ¥� ,(1387) .¤ .ö ,üõ� ì¤� ,.� ,ù¢�¥ö� õ¥,2 ÀÜ� ,ý¤�õ� ��Üä �Ü¹õ ,ü�øÂµ ÷� ÀþÀ� ý�ûÂð¢¤ø�Â � ý�� ± õÂ � üþ�Þ ÷.200-179üþ�Ø�÷ ý�ûö�õ¥� ö��� �Æþ�Öõ ,(1387) .¤ ,ü��ì�÷ ù¢���Üä ,.ù ,ü��ì�÷ ù¢���Üä.113-97 ,2 ÀÜ� ,ý¤�õ� ��Üä �Ü¹õ ,�û©ø¤ Âþ�¨ �� ü�øÂµ÷� ý��±õÂ� ©¥�Â�Ebrahimi, N., Habibullah, M. and Soo�, E. (1994), Two Measures of Sam-ple Entropy, Statistis and Probability Letters, 20, 225-234.



75 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ù¢�¥ö�õ¥ ö�Æ��Correa, J. C. (1995), A New Estimator of Entropy, Communiations inStatistis Theory and Methods, 24, 2439-2449.Kullbak, S. and Leibler, R. A. (1951), On Information and SuÆieny,The Annals of Mathematial Statistis, 22, 79-86.Shanon, C. E. (1948), A Mathematial Theory of Communiatios, BellSystem Thehnial Journal, 27, 379-423; 623-656.Shapiro, S. S. and Wild, M. B. (1965), An Analysis of Variane Test forNormality (Complete Sample), Biometrika, 52, 591-611.Vasiek, O. (1976), A Test fo Normality Based on Sample Entropy, Journalof Royal Statistial Soiety, B, 38, 54-59.Wiezorkowski, P. and Grzegorzewsky, P. (1999), Entropy Estimator Im-provements and Comparisons, Communiations in Statistis-Computationand Simulation, 28, 541-567.Yousefzadeh, F. and Arghami, N. R. (2008), Testing Exponentiality Basedon Type II Censored Data and a New df Estimator, Communiationsin Statistis-Simulation and Computation, 37, 1479-1499.


