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1394 ö�µÆ��� ø ¤�ú� ,ý¤�õ� ��Üä �Ü¹õ14-1 « ,1 ù¤�Þª ,9 ÀÜ�
ñ�õÂ÷Ùó âõ��� ý�ûß�Ú÷��õ ­Âê ö�õ¥� ©ø¤ À�� �Æþ�Öõ2ýÂÔã� Â±î� üÜä ,1üþ�Þçþ ¢�ûÂê ,1¢�Ä÷�Üó�À±ä Ûõ�î ,1´¨ø¢�ì� �±¬ö�µÆÜð ù�ÚÈ÷�¢ ,¤�õ� ùøÂð 1¢�þ ù�ÚÈ÷�¢ ,¤�õ� ùøÂð 21394*2*23 :ýÂÚ÷¥�� ßþÂ¡� ¾þ¤�� 1393*2*23 :´ê�þ¤¢ ¾þ¤���� � ó�� âþ¥�� ý�¤�¢ ø ´±·õ ý�ûù¢�¢ Ó�¬�� ý�Â � ñ�õÂ ÷Ùó âþ¥�� : ùÀ�Ø���Üä ¥� ý¤��Æ� ¤¢ âþ¥�� ßþ� .¢ø¤üõ ¤�î�� ¢�þ¥ Å÷�þ¤�ø ø Ýî ß�Ú÷��õ �� ´¨�¤�Æþ�Öõ .´¨� ¢Â �¤�î ý�¤�¢ üþ�Áè ��Üä ,ü¨��ª´Æþ¥ ,¢�Êµì� ,üØª�� Â�Ñ÷���¤� üóø ´¨� ù¢�� ö�ÖÖ½õ ���� ¢¤�õ ù¤��Þû ñ�õÂ÷Ùó �ãõ�� À�� ý�ûß�Ú÷��õý�û©ø¤ �¹�þ� ¤¢ .´¨� ÛØÈõ ¤��Æ� �Æþ�Öõ ßþ� ý�Â� Àõ�¤�î ö�õ¥� ù¤�õ� ×þ¤�Âì �ãó�Îõ ¢¤�õ ñ�õÂ÷Ùó �ãõ�� À�� ¤¢ �ûß�Ú÷��õ ýÂ��Â� ö�õ¥� ý�Â� üÔÜµ¿õ¤�ÀÖõ ý�û©ø¤ ,üþ�Þ�µ¨¤¢ ´±Æ÷ ý�ûö�õ¥� ,F ö�õ¥� ¥� À��¤�±ä �î À÷Â�ðüõ¤¢ � ûö� õ¥� ß þ� ö�� � ø ù¥�À ÷� .ü �� ± ¨�½ õ ö� õ¥� ©ø¤ ø � µ ê� þÝ � Þ ã � ñ� Þ µ��.Àª À�û��¡ �Æþ�Öõ ý¥�¨��±ª ý�û�ãó�Îõ¢¤ø�Â � ,ö� õ¥� ö�� � ,ö� õ¥� ù¥�À ÷� ,­Â ê ö� õ¥� ,ñ� õÂ ÷Ù ó â þ¥� � : ýÀ � Ü î ý� ûù��ø.üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ0 . k.abdollahnezhad�gu.a
.ir ,¢�Ä÷�Üó�À±ä Ûõ�î :�ó�Öõ ñ�ÿÆõ ×�÷øÂµØó� §¤¢�0 . 62F03 :(2010) ü®�þ¤ ýÀ��á�®�õ Àî
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ñ�õÂ÷Ùó âõ��� ý�ûß�Ú÷��õ ­Âê ö�õ¥� ©ø¤ À�� �Æþ�Öõ : : : : : : : : : : : : : : : : : : : : : : : : 2�õÀÖõ 1�ãõ�� À�� ý�ûß�Ú÷��õ ýÂ��Â � ö�õ¥� ,ñ�õÂ÷Ùó âþ¥�� ¤¢ Ýúõ Ûþ�Æõ ¥� üØþý�Â� ×�¨�î ©ø¤ ø¢ .Àª��üõ ö�÷�¢¤�õ� ¥� ý¤��Æ� ���� ¢¤�õ �î ´¨� ñ�õÂ÷Ùó´±Æ÷ ö�õ¥� (2004) Û�ð .À�µÆû üþ�Þ�µ¨¤¢ ´±Æ÷ ö�õ¥� ø F ö�õ¥� ,�ó�Æõ ßþ�ñ�õÂ÷Ùó �ãõ�� À�� ý�ûß�Ú÷��õ ýÂ��Â� ö�õ¥� ý�Â� �¤ 1ùÀª��¬� üþ�Þ�µ¨¤¢üþ�Þ�µ¨¤¢ ´±Æ÷ ö�õ¥� �î À�¨¤ �¹�µ÷ ßþ� �� �û©ø¤ ßþ� �Æþ�Öõ �� ø ¢Â� ¤�î��¤�¢¤�¡Â� ýÂ���� ö��� ¥� üþ�Þ�µ¨¤¢ ´±Æ÷ ö�õ¥� ø F ö�õ¥� �� ´±Æ÷ ùÀª¼�½Ê�.´¨��ÂÎõ (1989) ýÀ�û�Âþø ø ý�Æ� Í¨�� �î ,2�µê�þÝ�Þã� ñ�Þµ�� ¤�ÀÖõ ©ø¤�µª�¢ ¢��ø Ý���õ Âµõ�¤�� ü¨¤Â� ¢¤�õ �ó�Æõ ¤¢ �î ¢�ªüõ ù¢�Ôµ¨� üõ�Ú�û ,Àªø ö��� ,(2007) ö�¤�ØÞû ø ß�ó ,(2006) ýÂÔã� ø ö�þ¢�±ú� Í¨�� ©ø¤ ßþ� .Àª��.´¨� �µêÂð ¤�Âì ù¢�Ôµ¨� ¢¤�õ (2012) ýÂÔã� ø (2009) Ù÷ø ø ß�ó ,(2007) øøý�Â� �¤ ©ø¤ ßþ� (2012) ö�¤�ØÞû ø ¢�Ä÷�ó�À±ä ø (2003) ��µõ ø ü�¤�õ��ÈþÂîý�Â� ��÷ (2009) üó .À÷¢Â� ¤�î�� ñ�õÂ÷Ùó �ãõ�� ø¢ ý�ûß�Ú÷��õ ýø�Æ� ö�õ¥�ø ß�ó .¢Â� ¤�î�� �¤ ©ø¤ ßþ� ,ñ�õÂ÷Ùó �ãõ�� À�� ý�ûß�Ú÷��õ ýÂ��Â � ö�õ¥�ý�Â � � µ ê� þÝ �Þã � ñ�Þ µ�� ¤�ÀÖ õ ©ø¤ üÜî¤�Ï� � �î À ÷¢Âî �ä¢� (2013) Ù÷�øñ�Þµ�� ¤�ÀÖõ ©ø¤ ø ´Æ�÷ °¨��õ ö�À�� ñ�õÂ÷Ùó Â�Ñ÷ ö¤�Öµõ� ÷ ý�ûâþ¥��©ø¤ ßþ� �î À÷¢�¢ ö�È÷ ø À÷¢�¢ ���¤� � ó�Æõ ßþ� ý�Â� �¤ ùÀª��¬� �µê� þÝ�Þã�.´¨� ¤�¢¤�¡Â� ýÂµú� ö��� ¥� ö¤�Öµõ�÷ ø ö¤�Öµõ ý�ûâþ¥�� ý�Â�¢¤ø�Â � §� ¨� Â � 3ýÂ µ õ�¤� � ö�¢Â ð¢� ¡ ©ø¤ × þ (2007) ö�¤� Ø Þ û ø ñ� �ßþ� .´¨� éøÂãõ 4ü��±¨�½õ ö�õ¥� ©ø¤ �� �î À÷¢Âî �ÂÎõ üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ�� ö�õ¥� ù¤�õ� âþ¥�� �îý¢¤��õ ¤¢ ø ¢¤�À÷ ö�õ¥� ù¤�õ� Õ�ì¢ âþ¥�� �� ý¥��÷ ©ø¤©ø¤ ßþ� .¢Â� ¤�î�� �¤ö� ö���üõ ´¨� ùÀ�»�� ¤��Æ� � þ Àþ�üÞ÷ ´¨¢�� ü÷�¨�1 Modi�ed likelihood ratio test2 Generalized p-value3 Parameteri
 bootstrap4 Computational approa
h test
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3 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ´¨ø¢�ì� �±¬(2010) ö�¤�ØÞû ø Ù÷�� ,ÂÈ�ê-Å÷Âú� �ó�Æõ ý�Â� (2008) ñ�� ø Ù÷�� Í¨��ø Àª ù¢Â� ¤�î�� �Î¡ ý�ûÅ÷�þ¤�ø ýÂ��Â� ´½� �êÂÏ×þ Å÷�þ¤�ø Û�Ü½� ý�Â�¢ÂØÜÞä ,ñø� á�÷ ý�Î¡ à�½ó ¥� ÂÚþ¢ ý�û©ø¤ �� ´±Æ÷ �î À÷¢Âî ýÂ�ð�¹�µ÷¯�±� µ¨� ý�Â� �¤ ©ø¤ ßþ� (2013) ¢�Ä÷� ó�À±ä ø ü÷�ÎÜ¨ ß��»Þû .À÷¤�¢ ýÂµú��Æþ�Öõ ÂÚþ¢ ©ø¤ �¨ �� �¤ ö� ø À÷¢Â� ¤�î�� ñ�õÂ÷Ùó �ãõ�� ×þ ß�Ú÷��õ ù¤��¤¢À�� ý�ûß�Ú÷��õ ýÂ��Â� ö�õ¥� ý�Â� �¤ ü��±¨�½õ ö�õ¥� ©ø¤ ,�¹�þ� ¤¢ .À÷¢Âî.ÝþÂ�üõ ¤�î�� ñ�õÂ÷Ùó �ãõ��� � ÛÖ µÆõ üê¢�Ê� ý�û� ÷�Þ ÷ j = 1; : : : ; ni ,i = 1; : : : ; k ,Xij À� �î ­Âêß�Ú÷��õ 'i = exp(�i + 12�2i ) ßþ�Â�� � � .À�ª� � ñ�õÂ÷Ùó ý�ãõ�� k ¥� ni ù¥�À÷��î Ý�÷�¢üõ .¢�� Àû��¡ ��i �ãõ��Yij = log(Xij) � N(�i; �2i ); i = 1; : : : ; k; j = 1; : : : ; niö�È÷ �̂2i ø �̂i �� °��Â� �� �î �¤ �2i ø �i üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ Âð¢¤ø�Â� ßþ�Â����¥� À��¤�±ä ,À÷�ªüõ ù¢�¢�Yi = 1ni niXj=1 Yij ; S2i = 1ni niXj=1(Yij � �Yi)2ý�û��®Âê ö�õ¥� ��¹÷�H0 : '1 = : : : = 'k Û��Öõ ¤¢ H1 : 'i 6= 'j ü¡Â� ý�Â� i 6= j;ý�û��®Âê ö�õ¥� �� ñ¢�ãõ ,Àª�� �i = log('i) = �i + 12�2i Âð�H0 : �i = � (i = 1; : : : ; k) Û��Öõ ¤¢ H1 : �i 6= � ü¡Â� ý�Â� i 6= j; (1)�� Â��Â� �i üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ Âð¢¤ø�Â� .´¨� ��Üãõ�÷ ý¤�ÀÖõ � ö� ¤¢ �î ,´¨�Å÷�þ¤�ø ø �i ß�Ú÷��õ �� ñ�õÂ÷ âþ¥�� ý�¤�¢ ü±þÂÖ�¤�Ï�� �î ´¨� �̂i = �̂i + 12 �̂2i.(1997 ,ö�¤�ØÞû ø ø�) ´¨� �i = �2ini + (ni�1)�4i2n2iÛõ�ª ñ�õÂ÷Ùó �ãõ�� À�� ý�ûß�Ú÷��õ ýÂ��Â� ö�õ¥� ý�û©ø¤ ,2 Ç¿� ¤¢�µê�þÝ�Þã� ñ�Þµ�� ¤�ÀÖõ ©ø¤ ,ö� ùÀª��¬� ø üþ�Þ�µ¨¤¢ ´±Æ÷ ö�õ¥� ,F ö�õ¥�
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ñ�õÂ÷Ùó âõ��� ý�ûß�Ú÷��õ ­Âê ö�õ¥� ©ø¤ À�� �Æþ�Öõ : : : : : : : : : : : : : : : : : : : : : : : : 4ßþ� ý�Â� �¤ ü��±¨�½õ ö�õ¥� ©ø¤ ×þ ß��»Þû .À÷�ªüõ ö��� ö� ùÀª��¬� ø×Þî �� �û©ø¤ ¥� ×þ Âû ö�õ¥� ö��� ø ù¥�À÷� ,3 Ç¿� ¤¢ .Ý��îüõ ���¤� �ó�Æõ.À÷�ªüõ ö��� ×þ Âû ��ì ø Óã® ¯�Ö÷ ø À÷Â�ðüõ ¤�Âì �Æþ�Öõ ¢¤�õ ý¥�¨��±ªñ�õÂ÷Ùó �ãõ�� À�� ý�ûß�Ú÷��õ ýÂ��Â� ö�õ¥� ý�û©ø¤ 2F ö�õ¥� 1.2ý�û��®Âê ö�õ¥� �� (1) ý�û��®Âê ö�õ¥� ,�û �2i ýÂ��Â� ­Âê ��H0 : �1 = : : : = �k; Û��Öõ ¤¢ H1 : �i 6= �j ü¡Â� ý�Â� i 6= j;¤¢ .´¨� �ûÅ÷�þ¤�ø ýÂ��Â� ´½� �ûß�Ú÷��õ ýø�Æ� ö�õ¥� ö�Þû �î ´¨� ñ¢�ãõù¤�õ� �� F ö�õ¥� ¥� ´ó�� ßþ�F = ( SN � k )�1 kXi=1 ni( �Yi � �Y::)2k � 1ø S = Pki=1(ni � 1)S2i , �Y:: = 1N Pki=1 ni �Yi ö� ¤¢ � î ,¢� ªü õ ù¢� Ô µ ¨�ö� ¤¢ � î ,F > F�(k � 1; N � k) Â ð� ¢� ªü õ ¢¤ H0 � � ®Â ê .N = Pki=1 niø k � 1 ý¢�¥� ���¤¢ � � ÂÈ�ê âþ¥�� ��100(1 � �) íÀ¬ F�(k � 1; N � k).´¨� N � küþ�Þ�µ¨¤¢ ´±Æ÷ ö�õ¥� 2.2§�¨� Â � ü þ�Þ � µ¨¤¢ â �� � Ý µ þ¤�Ú ó .	 = (�1; : : : ; �k; �21 ; : : : ; �2k )0 À�û¢ ¤�Â ì�¤�¬�� Yij �µê�þÛþÀ±� ��Àû�Èõ`(	 ) / �12 kXi=1 ni log(�2i )� 12 kXi=1 niXj=1 (yij � �i)2�2iÀû��¡ 	 üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ¢¤ø�Â� 	̂ = (�y1; :::; �yk; s21; : : : ; s2k)0 ßþ�Â���� .´¨�(1) ��®Âê ´½� .À�µÆû S2i ø �Yi ùÀª ùÀû�Èõ Âþ¢�Öõ °��Â��� s2i ø �yi �î ,¢��

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

5 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ´¨ø¢�ì� �±¬�¤�¬�� üþ�Þ�µ¨¤¢ Ýµþ¤�Úó â���`(	0) / �12 kXi=1 ni log(�2i )� 12 kXi=1 niXj=1 (yij � � + 12�2i )2�2i	0 üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ¢¤ø�Â� .	0 = (�; �21 ; �22 ; : : : ; �2k ) ö� ¤¢ �î ¢�� Àû��¡ù�Úµ¨¢ Û� ¥� ,¢�ªüõ ùÀ�õ� ÷ (RMLE) 5À�Öõ üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ¢¤ø�Â� �î��¢�ãõ�̂RML = ( kXi=1 ni�̂2i(RML) )�1(N2 + kXi=1 ni �Yi�̂2i(RML) ); (2)�̂2i(RML) = �2+ 2(1+ Pnij=1(Yij � �̂RML)2ni ) 12 ; i = 1; : : : ; k;ý�û¢¤ø�Â � ö¢¤ø� ´¨¢� � ý�Â � ý¢Àä ©ø¤ ×þ (2004) Û�ð .À þ�üõ ´¨¢� �ß þ�Â �� � � .¢Â î � ��¤� ��¢� ã õ ß þ� §� ¨� Â � À � Ö õ ü þ� Þ � µ ¨¤¢ Ý Þ � Æ î� õ´¨� 	0 üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ Âð¢¤ø�Â� ~	0 = (�̂RML; �̂21(RML); : : : ; �̂2k(RML))0�¤�¬�� üþ�Þ�µ¨¤¢ ´±Æ÷ ö�õ¥� ù¤�õ� Ýµþ¤�Úó Â��Â� ø¢ ý�ú�õ ø! = 2l(	̂ )� 2l( ~	0)ö� ¤¢ �î ,! > �2�(k � 1) Âð� ¢�ªüõ ¢¤ H0 ,(1) ��®Âê ö�õ¥� ý�Â� .¢�� Àû��¡.´¨� ý¢�¥� ��¤¢ k � 1 �� ø¢ý�î âþ¥�� ��100(1� �) íÀ¬ �2�(k � 1)ùÀª��¬� üþ�Þ�µ¨¤¢ ´±Æ÷ ö�õ¥� 3.2(1) ��®Âê ö�õ¥� ý�Â� �¤ ùÀª��¬� üþ�Þ�µ¨¤¢ ´±Æ÷ ö�õ¥� ©ø¤ (2004) Û�ðù¤�õ� ��!� = !(1� !�1 log(
))2�¤�¬�� (2001) ¢¤�ø�Ø¨� �� Õ��Îõ 
 ö� ¤¢ �î ,¢�¢ ���¤�
 = (t� ~� )0 ~��1(t� ~� ) k2! k2�1(�̂� ~�)0(t � ~� ) ( j ~� jj �̂ j ) 125 Restri
ted maximum likelihood estimation
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ñ�õÂ÷Ùó âõ��� ý�ûß�Ú÷��õ ­Âê ö�õ¥� ©ø¤ À�� �Æþ�Öõ : : : : : : : : : : : : : : : : : : : : : : : : 6�îý¤�Ï�� ¢�ªüõ �µêÂð ÂÑ÷ ¤¢� = (�1�21 ; : : : ; �k�2k ; 1�21 ; : : : ; 1�2k )0t = (n1�y1; : : : ; nk�yk;�12 n1Xj=1 y21j ; : : : ;�12 nkXj=1 y2kj)0� = (n1�1; : : : ; nk�k;�n12 (�21 + �21); : : : ;�nk2 (�2k + �2k ))0� = " diag fni�2i gi=1;:::;k diag f�ni�i�2i gi=1;:::;kdiag f�ni�i�2i gi=1;:::;k diag fni�2i (�2i + 12�2i )gi=1;:::;k #.¢�ªüõ Û¬�� �̂i(RML) = �̂RML � 12 �̂2i(RML) ,(2) ¤¢ ��¢�ãõ ù�Úµ¨¢ Û� ¥�ø � ,� ¤¢ �2i ø �i ý�� �� °��Â��� �̂i(RML) ø �̂i(RML) ý¤�ÁÚþ�� ¥� ~� ø ~� ,~��2i ø �i ý�� �� °��Â��� �̂i ø �̂i ý¤�ÁÚþ�� ¥� �̂ ø �̂ ß��»Þû .À�þ�üõ ´¨¢�� �Âð� ¢�ªüõ ¢¤ H0 ,(1) ­Âê ö�õ¥� ý�Â � ß þ�Â �� � � .À � þ�üõ ´¨¢� � � ø � ¤¢.!� > �2�(k � 1)ùÀª��¬� ø �µê�þÝ�Þã� ñ�Þµ�� ¤�ÀÖõ ý�û©ø¤ 4.2ýÀ÷�û�Âþø ø �Æ� Í¨�� �µê�þÝ�Þã� ñ�Þµ�� ¤�ÀÖõ ø 6�µê�þÝ�Þã� ö�õ¥� Â�çµõ ��úÔõ,¢¤�¢ ¢��ø Ý���õ Âµõ�¤�� �î ý¢¤��õ ¤¢ ö�õ¥� ��¹÷� ý�Â� ø À÷Àª üêÂãõ (1989)üêÂãõ (1993) ýÀ÷�û�Âþø Í¨�� �µê�þÝ�Þã� ´�Þî ��úÔõ ,ß��»Þû .¢ø¤üõ ¤�î��.À÷�ªüõ ù¢Â� ¤�î�� (1) ��®Âê ö�õ¥� ý�Â� Ý�û�Ôõ ßþ� ,�¹�þ� ¤¢ .Àª�¤�¬�� (2003) ��µõ ø ü�¤�õ��ÈþÂî Í¨�� �i ý�Â� �µê�þÝ�Þã� ´�Þî ×þTi = �yi � Zi siUi + 12 nis2iU2i ; i = 1; : : : ; k ö� ¤¢ �î ùÀª ���¤�Zi = pni �Yi � �i�i � N(0;1); U2i = nis2i�2i � �2(ni � 1)6 Generalized test varaible
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7 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ´¨ø¢�ì� �±¬�¤�¬�� (k � 1)� k ÅþÂ��õ ø � = (�1; �2; : : : ; �k)0 ¤�¢Â� ßµêÂð ÂÑ÷ ¤¢ ��H = 266664 1 0 � � � 0 �10 1 � � � 0 �1... ... . . . ... ...0 0 � � � 1 �1 377775ý�û��®Âê ö�õ¥� �� (1) ��®Âê ö�õ¥�H0 : H� = 0 Û��Öõ ¤¢ H1 : H� 6= 0; (3)´ � Þ î ¤�¢Â � ß þÂ �� � � .´¨� k � 1 � ± �Â õ Â Ô¬ ¤�¢Â � 0 ö� ¤¢ � î ,´¨� ñ¢� ã õ�T À��î ­Âê .¢�� Àû��¡ T = H(T1; : : : ; Tk)0 �¤�¬�� H� ý�Â� �µê�þÝ�Þã�T ùÀª ¢¤�À÷�µ¨� �Âê .Àª�� T Å÷�þ¤�ø�î ÅþÂ��õ ø ß�Ú÷��õ ¤�¢Â� °��Â� �� �T ø¤�À Ö õ Àª� � ~T ùÀª ùÀû�È õ ¤�À Ö õ ~t Âð� .´¨� ~T = �� 12T (T � �T ) �¤�¬� ��¤�¬�� (3) ��®Âê ö�õ¥� ý�Â� �µê�þÝ�Þã� ñ�Þµ��p = P (k~T k2 � k~tk2jH0)= P ((T � �T )0��1T (T � �T ) � �0T��1T �T )�ÎÖ ÷ ×þ ~e À��î ­Âê ,(2013) Ù÷�ø ø ß� ó ùÀª��¬� ©ø¤ ö�� � ý�Â � .´¨�.d~e = E ~T (k~T � ~ek) ø Àª�� T ��õ�¢ ¤¢ ~e � � ÂÒ�� µõ �ÎÖ÷ e ø ~T ��õ�¢ ¤¢ ù��¿ó¢�¤�¬�� �µê�þÝ�Þã� ñ�Þµ�� ¤�ÀÖõ (3) ��®Âê ö�õ¥� ý�Â�p = Pfde � E ~T (k�� 12T (T � � 0)k)j�y; s2;� 0 = 0g.s2 = (s21; s22; : : : ; s2k)0 ø �y = (�y1; �y2; : : : ; �yk)0 ö� ¤¢ �î ,¢�ªüõ ÓþÂã�ü��±¨�½õ ö�õ¥� ©ø¤ 5.2.¢�ª ö��� °¨��õ Âó�Ø¨� ×þ ¥� üã��� �¤�¬�� ­Âê ßþ��î ´¨� �¥� ´Æ¿÷�¤�¬�� �¤ � ¤�Ñ�õ ßþÀ�� = h(�i;�2i ) = kXi=1 1�i (�i � ��)2 = kXi=1 �2i�i � (Pki=1 �i�i )2Pki=1 1�i
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ñ�õÂ÷Ùó âõ��� ý�ûß�Ú÷��õ ­Âê ö�õ¥� ©ø¤ À�� �Æþ�Öõ : : : : : : : : : : : : : : : : : : : : : : : : 8ö�õ¥� ßþ�Â �� � � .�i = �2ini + (ni�1)�4i2n2i ø �� = Pki=1 �i�iPki=1 1�i ö� ¤¢ �î ,Ý� �îüõ ÓþÂã���®Âê ö�õ¥� �� (1) ��®ÂêH0 : � = 0 Û��Öõ ¤¢ H1 : � > 0 (4):´¨� Âþ¥ ý�û��ð §�¨� Â� ü��±¨�½õ ö�õ¥� ©ø¤ .´¨� ñ¢�ãõø �̂i = �Yi ü�ãþ �2i ø �i ý�ûÂµõ�¤�� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ý�ûÂð¢¤ø�Â� :1 ��ð�̂ = h(�̂i; �̂2i ) ü�ãþ � üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ Âð¢¤ø�Â� ø ù¢¤ø� ´¨¢�� �¤ �̂2i = S2i.Àþ� ´¨¢��°��Â��� �î � ø �21 ; : : : ; �2k üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ Âð¢¤ø�Â� ,H0 ­Âê ´½� :2 ��ð(2) ��¢�ãõ ù�Úµ¨¢ Û� ¥� ,¢�ªüõ ù¢�¢ ö�È÷ �̂RML ø �̂21(RML); : : : ; �̂2k(RML) ��ßþ�Â���� .Àþ� ´¨¢���̂i(RML) = �̂RML � 12 �̂2i(RML); i = 1; : : : ; kâ þ¥� � ¥� Yi1; : : : ; Yini ü ä� � Ê õ � ÷� Þ ÷ i = 1; : : : ; k ý�Â � :3 �� ðÝÞ�Æî�õ ¢¤ø�Â� �û�÷�Þ÷ ßþ� ¥� ��Àî Âû ý�Â� .¢�ª À�ó�� N(�̂i(RML); �̂2i(RML))´¨¢�� � üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ¢¤ø�Â� �� ¢�ª ù¢¤ø� ´¨¢�� �2i ø �i üþ�Þ�µ¨¤¢.Àþ�� ùÀõ� ´¨¢�� ý�û¢¤ø�Â� ø ¢�ª ��¹÷� (¤��M) ¢�þ¥ ��ãê¢ ¢�Àã� �� 3 ��ð : 4 ��ð:¢¢Âð °�Âõ ï¤�� �� ×��î ¥��̂(1) � �̂(2) � : : : � �̂(M)�̂ �� ø ¢�ªüõ �µêÂð ÂÑ÷ ¤¢ �̂U = �̂((1��)M) ü÷�Â½� �ÎÖ÷ (4) ��®Âê ö�õ¥� ý�Â��¤�¬ ßþ� Â�è ¤¢ ,¢�ªüõ ¢¤ H0 ­Âê �̂ > �̂U Âð� .¢�ªüõ �Æþ�Öõ ñø� ��ð ¤¢.´¨� 1M PMl=1 I(�̂(l) > �̂) �� Â��Â� Ýû ñ�Þµ�� ¤�ÀÖõ .¢�ªüõ �µêÂþÁ� H0 ­Âêý¥�¨��±ª �ãó�Îõ 3¥� 2 Ç¿� ¤¢ ùÀª üêÂãõ ý�û©ø¤ ö��� ø ù¥�À ÷� �Æþ�Öõ ý�Â � ´ÞÆì ßþ� ¤¢ßþÀ� .´¨� ùÀõ� 2 ñøÀ� ¤¢ ö� ¸þ�µ÷ �î ¢�ªüõ ù¢�Ôµ¨� �ó¤�î´÷�õ ý¥�¨��±ª
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9 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ´¨ø¢�ì� �±¬À�ó�� �2i ø �i ý�ûÂµõ�¤�� �� ñ�õÂ÷Ùó �ãõ�� ¥� ni Ý¹� �� üê¢�Ê� �÷�Þ÷ ¤�Ñ�õ¤¢ M = 10000 ü��±¨�½õ ö�õ¥� ©ø¤ ý�Â� ø 5000 �û¤�ÂØ� ¢�Àã� .´¨�ùÀªÂÑ÷ ¤¢ 1 ñøÀ� ¤¢ üþ�û�ÂÏ ,ö�õ¥� ö��� ø ù¥�À÷� �±¨�½õ ý�Â� .Àª�µêÂð ÂÑ÷¤¢ ý¤�Ï �2i ø �i ý�ûÂµõ�¤�� ,ö�õ¥� ù¥�À÷� �±¨�½õ ý�Â� �î ¢�ª ���� .Àª�µêÂðý�Â � ø (8 � � 1 ý�û�ÂÏ) À�ª� � Â ��Â � �ãõ�� k ý�ûß�Ú ÷� � õ �î Àª�µ êÂð ÂÑ ÷,LRT ,CAT ,2 ñøÀ� ¤¢ .Àª�µêÂð ÂÑ÷ ¤¢ 12 �� 9 ý�û�ÂÏ ,ö�õ¥� ö��� �±¨�½õö�õ¥� ,ü �� ±¨�½õ ö�õ¥� ©ø¤ ÂÚ ÷� þ�Þ ÷ °� �Â �� � F ø MGPV ,GPV ,MLRTñ�Þµ�� ¤�ÀÖõ ©ø¤ ,ùÀª��¬� üþ�Þ � µ¨¤¢ ´±Æ÷ ö�õ¥� ,üþ�Þ � µ¨¤¢ ´±Æ÷.À�µÆû F ö�õ¥� ø ùÀª��¬� ý�µê�þÝ�Þã� ñ�Þµ�� ¤�ÀÖõ ©ø¤ ,�µê�þÝ�Þã�ý¥�¨��±ª ý�û�ÂÏ :1 ñøÀ�(�21 ; : : : ; �2k ) (�1; : : : ; �k) �ÂÏ(4,4) (-0/5, -0/5) 1(3,1) (-1,0) 2(1,1,1) (0/5,0/5,0/5) 3(2,1,3) (1, 1/5 ,0/5) 4(4,4,4,4) (-1/5,-1/5,-1/5, -1/5) 5(1,2,3,4) (0/5,0,-0/5, -1) 6(2/5,2/5,2/5,2/5,2/5) (0,0,0,0,0) 7(4,6,8,2,5) (1,0,-1,2,0/5) 8(0/5,1) (1/5,1/5) 9(1/5,1,2) (2,1,2) 10(1,1,1,1) (2/5,1/5,1/5,1/5) 11(1/5,1,1/75,1/25,2) (3,3/5,3/5,3,4) 12ý¤�¢ü�ãõ ¼Î¨ �� ×þ¢�÷ ��Þãõ ü�� ±¨�½õ ö�õ¥� ©ø¤ ö�õ¥� ù¥�À ÷� -1´¨� 7¤�î�Ñê�½õ ©ø¤ ßþ� ´¨� ×��î ¤��Æ� �÷�Þ÷ Ý¹� �î ý¢¤��õ ¤¢ .´¨�¼Î¨ �� ,�÷�Þ÷ Ý¹� Çþ��ê� �� ø ´¨� ý¤�¢ü�ãõ ¼Î¨ ¥� ÂµÞî ö�õ¥� ù¥�À÷� ü�ãþ.¢�ªüõ ×þ¢�÷ ý¤�¢ü�ãõ7 Conservative
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ñ�õÂ÷Ùó âõ��� ý�ûß�Ú÷��õ ­Âê ö�õ¥� ©ø¤ À�� �Æþ�Öõ : : : : : : : : : : : : : : : : : : : : : : : 10
0/05 ý¤�¢��ãõ ¼Î¨ ¤¢ �ûö�õ¥� ö��� ø ù¥�À÷� :2 ñøÀ�F MGPV GPV MLRT LRT CAT (n1; : : : ; nk) �ÂÏ0/0548 0/0014 0/0014 0/0554 0/0876 0/0166 (5,5) 10/0510 0/0086 0/0096 0/0484 0/0624 0/0396 (10,15)0/0530 0/0280 0/0302 0/0492 0/0526 0/0482 (30,30)0/1770 0/0098 0/0110 0/0560 0/0910 0/0382 (5,5) 20/3394 0/0214 0/0222 0/0454 0/0588 0/0444 (10,15)0/7686 0/362 0/0368 0/0498 0/0544 0/0474 (30,30)0/0502 0/0030 0/0036 0/0514 0/1026 0/0248 (5,5,5) 30/0488 0/0188 0/0202 0/0500 0/0690 0/0450 (10,15,10)0/0470 0/0350 0/0356 0/0512 0/0576 0/0478 (30,30,30)0/1314 0/0050 0/0054 0/0536 0/1026 0/0278 (5,5,5) 40/3392 0/0282 0/0300 0/0570 0/0772 0/0510 (10,15,10)0/6734 0/0302 0/0312 0/0474 0/0530 0/0458 (30,30,30)0/0444 0/0028 0/0028 0/0460 0/1116 0/0202 (5,5,5,5) 50/0484 0/0226 0/0232 0/0534 0/0774 0/0466 (10,15,10,15)0/0516 0/0374 0/0382 0/0504 0/0586 0/0478 (30,30,30,30)0/1890 0/0042 0/0046 0/0438 0/1096 0/0246 (5,5,5,5) 60/4636 0/0234 0/0238 0/0524 0/0790 0/0494 (10,15,10,15)0/9102 0/0330 0/0344 0/0510 0/0588 0/0486 (30,30,30,30)0/0440 0/0006 0/0010 0/0486 0/1332 0/0148 (5,5,5,5,5) 70/0500 0/0086 0/0086 0/0506 0/0774 0/0364 (10,15,10,15,10)0/0444 0/0270 0/0276 0/0486 0/0582 0/0450 (30,30,30,30,30)0/3196 0/0042 0/0046 0/0498 0/1412 0/0216 (5,5,5,5,5) 80/8066 0/0212 0/0222 0/0520 0/0824 0/0492 (10,15,10,15,10)0/9982 0/0318 0/0324 0/0518 0/0624 0/0494 (30,30,30,30,30)0/0532 0/0050 0/0062 0/0508 0/0956 0/0356 (5,5) 90/0712 0/0278 0/0294 0/0876 0/1104 0/0516 (10,15)0/0536 0/1216 0/1230 0/1574 0/1688 0/1318 (30,30)0/2042 0/0142 0/0172 0/1840 0/3094 0/1204 (5,5,5) 100/5658 0/3340 0/3534 0/5988 0/6292 0/5440 (10,15,10)0/9256 0/9388 0/9396 0/9468 0/9464 0/9608 (30,30,30)0/0440 0/0006 0/0010 0/0486 0/1332 0/0148 (5,5,5,5) 110/6040 0/1918 0/1942 0/4488 0/5926 0/4088 (10,15,10,15)0/9896 0/8996 0/8984 0/9288 0/9530 0/9328 (30,30,30,30)0/1688 0/0060 0/0068 0/1042 0/3088 0/0528 (5,5,5,5,5) 120/4114 0/0802 0/0832 0/3130 0/4532 0/1984 (10,15,10,15,10)0/8444 0/6936 0/6940 0/8002 0/8506 0/7666 (30,30,30,30,30)
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11 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ´¨ø¢�ì� �±¬¥� Â�×��î ö� ùÀª��¬� ø �µê�þÝ�Þã� ñ�Þµ�� ¤�ÀÖõ ©ø¤ ö�õ¥� ù¥�À÷� -2ý�û�÷�Þ÷ Ý¹� ý�Â� �¬�Ê¡ ©ø¤ ø¢ ßþ� ,À�µÆû �û©ø¤ Âþ�¨ ö�õ¥� ù¥�À÷�©ø¤ ø¢ ßþ� ö�õ¥� ù¥�À÷� �÷�Þ÷ Ý¹� Çþ��ê� �� .À�µÆû ¤�î�Ñê�½õ ¤��Æ� ×��î(2013) Ù÷�ø ø ß�ó �î �»÷� é�¡ Â� �µ±ó� .À÷�ªüõ ×þ¢�÷ ý¤�¢ü�ãõ ¼Î¨ ��ýÂ ��Â � ö�õ¥� ¤¢ ö� ùÀª��¬� ø � µ ê� þÝ �Þã � ñ�Þ µ�� ¤�ÀÖ õ ©ø¤ À ÷¢Âî �ä¢�.À÷¤�À÷ Ýû �� ü÷�À�� �ø�Ô� ñ�õÂ÷Ùó ý�ûß�Ú÷��õ�î ý¢¤��õ ¤¢ .À�ª�� Â��Â��û�2i �î À�îüõ ÛÞä °¨��õ ü÷�õ¥ �ú�� F ö�õ¥� -3.´¨� ý¤�¢ü�ãõ ¼Î¨ ¥� ÂµÈ�� ö�õ¥� ßþ� ù¥�À÷� À÷Â��Â��÷ �û�2i¼Î¨ ¥� Â µ È � � ¢¤�� õ ü õ� Þ � ¤¢ ü þ� Þ � µ ¨¤¢ ´ ±Æ ÷ ©ø¤ ö� õ¥� ù¥�À ÷� -4ý¢¤��õ ¤¢ ø ý¤�¢ü�ãõ ¼Î¨ �� ×þ¢�÷ ö� ùÀª��¬� �îüó�� ¤¢ ,´¨� ý¤�¢ü�ãõ.´¨� ö� ¥� Â����ø � µ ê� þÝ �Þã � ñ�Þ µ�� ¤�ÀÖ õ ö�õ¥� ö�� � ¢�ªüõ �Ñ��õ �î ¤�Ïö�Þû -5ö��� ¥� ü��±¨�½õ ö�õ¥� ö��� .´¨� ÂµÞî ÂÚþ¢ ý�ûö�õ¥� ö��� ¥� ö� ùÀª��¬�Ý¹� Çþ��ê� �� ø ´¨� ÂµÞî ÂÚþ¢ ý�ûö�õ¥� ö��� ¥� �õ� ÂµÈ�� ¤�îÁõ ö�õ¥� ø¢�î ´¨� ý¤øÂ® �µØ÷ ßþ� Âî£ �¹�þ� ¤¢ .À��þüõ Çþ��ê� �ûö�õ¥� �Þû ö��� ,�÷�Þ÷ÂµÈ�� Ç÷��� Àª�� Â�ñ�Â±�ó �� Âû ø ÂµÞî Ç÷��� ,Àª�� Â�¤�î�Ñê�½õ ö�õ¥� �� Âûö��� �Æþ�Öõ âì�ø ¤¢ .Àþ�üÞ÷ ÂÑ÷�� üÖÎ�õ �ûö�õ¥� ßþ� ö��� �Æþ�Öõ ßþ�Â���� .´¨�.À�ª�� Â��Â� ö�õ¥� ù¥�À÷� ý�¤�¢ �î ´¨� Â�Æõ üµìø ö�õ¥� ø¢ýÂ�ð�¹�µ÷ ø ¶½�ñ� Þ µ �� ¤�À Ö õ ,ü �� ± ¨� ½ õ ö� õ¥� ý� û©ø¤ � î ¢�¢ ö� È ÷ ý¥� ¨� � ± ª � ã ó� Î õ�ú÷� ß�� ¤¢ ø À�µÆû ý¤�¢ü�ãõ ¼Î¨ ¥� ÂµÞî ù¥�À÷� ý�¤�¢ ùÀª��¬� ø �µê�þÝ�Þã�´�Þû� ¥� Û�ó¢ ß�Þû �� ø ù¢�� ÂµØþ¢�÷ ý¤�¢ü�ãõ ¼Î¨ �� ü��±¨�½õ ö�õ¥� ©ø¤´±Æ÷ ö�õ¥� ø ñ�Â±�ó ¤��Æ� ¢¤��õ Â·î� ¤¢ F ö�õ¥� ö�� .´¨� ¤�¢¤�¡Â� ýÂµÈ��¤¢ ÂÑ÷ ¢¤�õ ��®Âê ý�Â� ö�õ¥� ø¢ ßþ� ´¨� ñ�Â±�ó ¢¤��õ �Þû ¤¢ Ýû üþ�Þ�µ¨¤¢,�µê�þÝ�Þã� üþ�Þ�µ¨¤¢ ´±Æ÷ ö�õ¥� ¤¢ .À�µÆ�÷ °¨��õ ÂÚþ¢ ý�û©ø¤ �� �Æþ�Öõ
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ñ�õÂ÷Ùó âõ��� ý�ûß�Ú÷��õ ­Âê ö�õ¥� ©ø¤ À�� �Æþ�Öõ : : : : : : : : : : : : : : : : : : : : : : : : 12ý¢¤��õ ¤¢ �î À�� Âû ´¨� ×þ¢�÷ ý¤�¢ü�ãõ ¼Î¨ �� ¢¤��õ �Þû ¤¢ ö�õ¥� ù¥�À÷�.´¨� ñ�Â±�óâ��ÂõAbdollahnezhad, K., Babanezhad, M. and Jafari A. A. (2012), Inferen
eon Di�eren
e of Means of Two Lognormal Distributions a GeneralizedApproa
h, Journal of Statisi
al and E
onemtri
 Methods, 1, 125-131.Behboodian, J. and Jafari, A. A. (2006), Generalized Inferen
e for theCommon Mean of Several Lognormal Populations, Journal of Statis-ti
al Theory and Appli
ations, 5, 240-259.Chang, C. and Pal, N. (2008), A Revisit to the Behrens-Fisher Prob-lem: Comparison of Five Test Methods, Communi
ations in Statisti
s-Simulation and Computation, 37, 1064-1085.Chang, C., Pal, N., Lim, W. K. and Lin, J. J. (2010), Comparing SeveralPopulation Means: A Parametri
 Bootstrap Method and Its Compar-ison with Usual ANOVA F test as Well as ANOM, ComputationalStatisti
s, 25, 71-95.Gill, P. S. (2004), Small-Sample Inferen
e for the Comparison of Means ofLog-Normal Distributions, Biometri
s 60, 525-527.Jafari, A. A. (2012), Inferen
es on the Ratio of Two Generalized Varian
es:Independent and Correlated Cases, Statisti
al Methods and Appli
a-tions, 21, 297-314.Krishnamoorthy, K. and Mathew, T. (2003), Inferen
e on the Means ofLog-Normal Distributions Using Generalized P-Value and General-
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13 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ´¨ø¢�ì� �±¬ized Con�den
e Intervals, Journal of Statisti
al Planning and Infer-n
e, 115, 103-121.Li, X. (2009), A Generalized P-Value Approa
h for Comparing the Meansof Several Log-Normal Populations, Statisti
s and Probability Letters,79, 1404-1408.Lin, S. H., Lee, J. C. and Wang, R. S. (2007), Generalized Inferen
es on theCommon Mean Ve
tor of Several Multivariate Normal Populations,Journal of Statisti
al Planning and Infern
e, 137, 2240-2249.Lin, S. H. and Wang, R. S. (2009), Inferen
es on a Linear Combinationof K Multivariate Normal Mean Ve
tor, Journal of Applied Statisti
s,36, 415-428.Lin, S. H. and Wang, R. S. (2013), Modi�ed Method on the Means forSeveral Log-Normal Distributions, Biometri
s, 60, 525-527.Pal, N., Lim, W. K. and Ling, C. H. (2007), A Computational Approa
hto Statisti
al Inferen
es, Journal of Applied Probability and Statisti
s,2, 13-35.S
ovgaard, I. M. (2001), Likelihood Asymptoti
s, S
andinavian Journal ofStatisti
s, 28, 3-32.Soltani, A. R. and Abdollahnezhad, K. (2013), Testing the Log-NormalMean: Comparison of Four Test Methods, Journal of Applied Proba-bility and Statisti
s, 8, 1-10.Tian, L. and Wu, J. (2007), Inferen
es on the Common Mean of SeveralLog-Normal Populations: The Generalized Variable Approa
h, Bio-metri
al Journal, 49, 944-951.
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ñ�õÂ÷Ùó âõ��� ý�ûß�Ú÷��õ ­Âê ö�õ¥� ©ø¤ À�� �Æþ�Öõ : : : : : : : : : : : : : : : : : : : : : : : 14Tsui, K. W. and Weerahadi, S. (1989), Generalized P-Value in Signi�
an
eTesting of Hypothesis in the Presen
e of Nuisan
e Parameters, Journalof the Ameri
an Statisti
al Asso
iation, 84, 602-607.Weerahandi, S. (1993), Generalized Con�den
e Intervals. Journal of theAmeri
an Statisti
al Asso
iation, 88, 899-905.Zhou, X. H., Gao, S. and Hui, S. L. (1997), Methods for Comparing theMeans of Two Independent Lognormal Samples, Biometri
s, 53, 1129-1135.
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