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ýÂ�ð�÷�Þ÷ ´½� ü÷��¨Âð¤ ý�ûÂµõ�¤�� ¢¤ø�Â� ¤¢ ö¥ø â��� Â���b�öø¥�õý�Üä �®¤ ÀÞ½õ À�¨ ,ü÷�ûÂÏ ��µúõ¥��û� ö�ÂÞ� À�úª ù�ÚÈ÷�¢ ,¤�õ� ùøÂð

1394*9*7 :ýÂÚ÷¥�� ßþÂ¡� ¾þ¤�� 1393*5*13 :´ê�þ¤¢ ¾þ¤��Âû üê¢�Ê� ýÂ�ð� ÷�Þ ÷ ¥� üÞ �Þã � ö�� �ä � � öø¥�õ ýÂ�ð� ÷�Þ ÷ ¤¢ : ùÀ�Ø�ñÀõ �ó�Öõ ßþ� ¤¢ .¢�ªüõ ´±� ö� ¥� üÔ�õ�÷ â��� ×þ �� °¨��µõ üó�Þµ�� �� ,ùÀû�Èõ�ãó�Îõ ý¢�ú�È�� üÜî ö¥ø ×þ ý�Â� öø¥�õ ýÂ�ð�÷�Þ÷ ´½� ñ�õÂ÷ ü÷��¨Âð¤¢¤ø�Â� ö¥ø Âµõ�¤�� ö¢�� ��Üãõ�÷ ø ��Üãõ ´ó�� ø¢ ¤¢ ñÀõ ý�ûÂµõ�¤�� .¢¢Âðüõý�Â� ý��µÆ� ÛØª �î üõ�Ú�û �û¢¤ø�Â� üþ�¤�î ý¥�¨��±ª ¥� ù¢�Ôµ¨� �� ø À÷�ªüõ�¿Æ÷ ¢�Àã� ý�ûù¢�¢ ,¢Â�¤�î ×þ ö���ä�� .À÷�ªüõ �ãó�Îõ Àþ�üÞ÷ ´¨¢�� �ú÷�Û�Ü½� ñÀõ ßþ� ¥��û� üä�Þµ�� ß�õ�b � ö�õ¥�¨ ¢�¢¤�Âì éÂÏ ÉÊ¿µõ ö�Øª��.À÷�ªüõ.öø¥�õ ýÂ�ð�÷�Þ÷ ,ý¥�¨ ��±ª ,ü÷��¨Âð¤ °þ�Â® ,ö¥ø â��� ,¢¤ø�Â � : ýÀ�Üî ý�ûù��ø0 . alavi m�su.a.ir, ý�Üä �®¤ÀÞ½õ À�¨ :�ó�Öõ ñ�ÿÆõ ×�÷øÂµØó� §¤¢�0 . 60E05 ,62J05 :(2010) ü®�þ¤ ýÀ��á�®�õ Àî
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ü÷��¨Âð¤ ý�û¢¤ø�Â� ¤¢ öø¥�õ ýÂ�ð�÷�Þ÷ Â���f� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 282�õÀÖõ 1�õ� ,´¨� �û�÷�Þ÷ ö¢�� üê¢�Ê� Â� ü�µ±õ ý¤�õ� ý�û¯�±�µ¨� ¥� ý¤��Æ� À�� Âû�ãõ�� ¥� üê¢�Ê� �÷�Þ÷ ×þ ,ùÀª ´±� ý�ûùÀû�Èõ �î À÷¤�¢ ¢��ø ý¢�þ¥ ¢¤��õ�� y ¤�ÀÖõ �� ùÀû�Èõ �î Àª�� ý��÷�ð�� �ûùÀû�Èõ ´±� ¤�îø¥�¨ Âð� .À�µÆ�÷ üÜ¬��ûùÀû�Èõ ´±� ¤�îø¥�¨ �� ,¢�ª ´±� w(y; �) üÔ�õ �÷ â��� ×þ �� °¨��µõ üó�Þµ��ö¥ø â��� Âµõ�¤�� � .¢�ªüõ �µÔð ö¥ø â��� üÔ�õ�÷ â��� ßþ� �� ø öø¥�õ ýÂ�ð�÷�Þ÷üê¢�Ê� ýÂ�ð�÷�Þ÷ ,Àª�� ´�� � y �� ´±Æ÷ â�� � ßþ� Âð� �î ´¨� ¼®�ø .´¨�üê¢�Ê� ýÂ�ð�÷�Þ÷ ¥� �µê�þ Ý�Þã� ´ó�� ×þ öø¥�õ ýÂ�ð�÷�Þ÷ ßþ�Â���� .´¨�.´¨�� � ñ� õÂ ÷ ,Y ,¾¨� � Â � ç µ õ üÏÂª â þ¥� � ñ� õÂ ÷ üÎ¡ ü ÷� � ¨Â ð¤ ñÀ õ ¤¢,ÂÚþ¢�¤�±ä�� .´¨� �2 ´��� Å÷�þ¤�ø ø x0� = �0 + �1x1 + : : :+ �kxk ß�Ú÷��õø ü Ø Þ î ý� ûÂ � ç µ õ ¤�¢Â � x = (1; x1; : : : ; xk)0 ö�¤¢ � î ,Yjx � N(x0�; �2)ý�ûùÀû�Èõ ¤�¢Â� �îüõ�Ú�û .´¨� ü÷��¨Âð¤ °þ�Â® ¤�¢Â� � = (�0; : : : ; �k)üþ�Þ� µ¨¤¢ÝÞ�Æî�õ ¢¤ø�Â � ,´¨� Y ¥� üê¢�Ê� � ÷�Þ÷ ×þ ,Y = (Y1; : : : ; Yn)Å þÂ �� õ ö¢� � ü ÷� µ ¨ � ± �¤Â � Â ê � � ñ� õÂ ÷ ü ÷� � ¨Â ð¤ ñÀ õ ° þ�Â ®ö� ¤¢ � î À ª� �ü õ �̂ = (X0X)�1X0Y �¤� ¬� � X = (1; x1; : : : ;xk) �Â Ï.´¨� ×þ ý�û�Ôó�õ �� ý¤�¢Â� 1ø xi = (xi1; ; : : : ; xin)0�÷�Þ÷ ×þ (y1; : : : ; yn) �� ,¢�ª ´±� w(yi; �) ö¥ø ´½� yi ùÀû�Èõ Âû Âð�×þ �ûùÀû�Èõ ßþ� .¢�ªüõ �µÔð w(y; �) ö¥ø ´½� Y ¥� ùÀª ùÀû�Èõ öø¥�õw(y; �) ö¥ø ´½� Y ü ÷ø¥� õ �¿Æ ÷ �� ÷ � � ýÀ þÀ� Â � ç µ õ ¥� ü ê¢�Ê � � ÷� Þ ÷.¢�ªüõ �µÔð Y öø¥�õ âþ¥�� ,Y w âþ¥�� �� .¢�ªüõ ù¢�¢ Çþ�Þ÷ Y w �� ø ´¨��� � ö�÷�ì �� � � � ,Y w ñ�Þµ�� üó�Ú� â��� ,Àª�� ¢���õ E[w(Y; �)℄�îü�¤�¬¤¢�¤�¬��fw(y; �; �) = w(y; �)f(y; �)E[w(Y; �)℄ (1)�î üõ�Ú�û ,´¨� öø¥�õ ýÂ�ð� ÷�Þ÷ «�¡ ´ó�� üê¢�Ê� ýÂ�ð� ÷�Þ÷ .´¨�,Àª� � w(y; �) = y� �¤�¬� � ö¥ø â �� � Â ð� .Àª� � ´ �� � y � � ´±Æ ÷ ö¥ø â �� �
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283: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý�Üä �®¤ÀÞ½õ À�¨ ,ü÷�ûÂÏ ��µúõ�±�Âõ ù¥�À÷� °þ¤� ýÂ�ð�÷�Þ÷ �� üû�ð .À�þ�ð � �±�Âõ ù¥�À÷�°þ¤� �¤ ýÂ�ð�÷�Þ÷��Üä ¤¢ ñ�·õ ý�Â� ýÂ�ð�÷�Þ÷ á�÷ ßþ� .¢�ªüõ �µÔð ��÷ ñ�Ï °þ¤� ýÂ�ð�÷�Þ÷ ñø�üþ��û ý�ûÅØä � � �û� ÷�Þ÷ �î üõ�Ú�û ü¨��ª ��� ø Ç�ø ¯��� �� ¯��Âõ¢¤�õ ����÷ �î üã�Âõ ýÂ�ð�÷�Þ÷ ¤¢ ñ�·õ ö���ä�� .¢ø¤üõ ¤�î�� ,À÷�ªüõ üþ�¨��ªÝÈ� �� â�Âõ Âû ¤¢ �ûö���� ¢�Àã� ø ¢�ªüõ Ý�ÆÖ� ö�ÆØþ ý�ûâ�Âõ �� �ãó�Îõ�µª�¢ ýÂ�¢�þ¥ ö���� �î üã�Âõ �Ø�þ� Û�ó¢�� ,¢�ªüõ ©¤�Þª Âû�õ ¢�Âê� Í¨��� ÷� Þ ÷ × þ ùÀª ©¤�Þª ý� ûö�� �� ,¢¤�¢ ��¿ µ ÷� ý�Â � ýÂ µÈ � � Å ÷�ª Àª� �Í¨� � ¤� � ß � óø� ý�Â � öø¥� õ ý�ûâ þ¥� � .(2002 ,Û � �� �) À �ª� �ü õ ù¥�À ÷� ° þ¤�� µ ��ð �ÜÞ� ¥� ý¢�þ¥ ß�ÖÖ½õ �fÂ�¡� .Àþ¢Âð üêÂãõ üÞ¨¤ ¤�Ï�� (1965) ���¤ø üÞ þÂî ,(2010) ü��Â � �Â î�� ,(2009) ¥�¢Â � ü � �� ø ý�Üä ,(2009) �À ÷�î øù¢�Ôµ¨� ÓÜµ¿õ ý�û���õ¥ ¤¢ öø¥�õ ý�ûâþ¥�� ¥� (2017) ý�Üä ø (2014) ý�Üäâþ¥�� �î ´¨� üõ�Ú�û öø¥�õ ý�ûâþ¥�� ¤¢ Ýúõ ý�û´�ãì�õ ¥� üØþ .À÷�ù¢ÂîüÜ¬� âþ¥�� ø öø¥�õ âþ¥�� üó�Ú� â��� ÛØª ü�ãþ Àª�� �þ�� ÂÑ÷ ¢¤�õ ö¥ø ´½�¯� ± � µ¨� ,Àª� � �� Ü ã õ ö¥ø Â µ õ�¤� � Â ð� ü þ� û´�ã ì� õ ß � �� ¤¢ .Àª� � ö�ÆØ þø ý�Üä) ´¨� ñ�Ê� Û��ì ñ�Þãõ ý�û©ø¤ ¤¢ Â��ç� üîÀ÷� �� ñÀõ ý�ûÂµõ�¤��Âµõ�¤�� Àª�� ��Üãõ�÷ ö¥ø Âµõ�¤�� �î üõ�Ú�û �õ� (2017 ,ý�Üä ø 2009 ,¥�¢Â�ü���,üõÂî¢�¥) À÷�ªüõ ����õ öÀªÉ�¿È� Û��ì Â�è ÛØÈõ �� ñÀõ ý�ûÂµõ�¤�� ø ö¥øü÷��¨Âð¤ ñÀõ ¥� öø¥�õ �÷�Þ÷ ×þ (y1; : : : ; yn) ��Àû�Èõ Âð� (1) Â���� .(2008�¤�¬�� ¾¨�� Â�çµõ öø¥�õ ñ�Þµ�� üó�Ú� â��� ,À�ª�� ñ�õÂ÷fw(y;�; �) = w(y; �)E[w(Y; �)℄ 1p2�� expf� 12�2 (y � x0�)2gý�Â� ýÂµõ�¤���÷ ü÷��¨Âð¤ ý�ûÂð¢¤ø�Â� (2000) ��Øó� ø ñ���µÆþÂî .¢�� Àû��¡´½� öø¥�õ ü÷��¨Âð¤ ñÀõ (2008) ý�Üä .À÷¢¤ø� ´¨¢�� �¤ ñ�Ï°þ¤� ý�ûù¢�¢�Þ�÷ ö��¨Âð¤ ñÀõ (2009) ß� .¢Âî �ãó�Îõ �¤ ��Üãõ ö¥ø Âµõ�¤�� �� üþ�Þ÷ ö¥ø.¢Â� ¤�î�� ù¥�À÷� °þ¤� ý�ûù¢�¢ ý�Â� �¤ ýÂµõ�¤��öø¥�õ ñ�õÂ÷ ü÷��¨Âð¤ ñÀõ ,ÀþÀ� ý¢�ú�È�� ö¥ø ×þ üêÂãõ �� 2 Ç¿�¤¢üµìø ü÷��¨Âð¤ °þ�Â® üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ¢¤ø�Â� ø �ãó�Îõ ö¥ø ßþ� ´½�
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ü÷��¨Âð¤ ý�û¢¤ø�Â� ¤¢ öø¥�õ ýÂ�ð�÷�Þ÷ Â���f� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 284üþ�ûö¥ø ¥� üÞ�Þã� ö¥ø â��� ßþ� .¢�ªüõ ß��ã� ,À�ª�� ��Üãõ ö¥ø ý�ûÂµõ�¤��¢¤ø�Â� �ãó�Îõ �� 3 Ç¿� .¢�ªüõ ù¢�Ôµ¨� öø¥�õ ý�ûâþ¥�� ����¢� ¤¢ �î ´¨�¤¢ .À�ª�� ��Üãõ�÷ ö¥ø ý�ûÂµõ�¤�� �îüõ�Ú�û À��þüõ «�Êµ¡� ñÀõ ý�ûÂµõ�¤��ý�Â� �µÆ� ý�ûÛØª �î üõ�Ú�û �û¢¤ø�Â� «��¡ ý¥�¨��±ª ¥� ù¢�Ôµ¨� �� 4 Ç¿�ñÀõ ×þ 5 Ç¿� ¤¢ ´þ� ú ÷ ¤¢ ø À ÷�ªüõ �ã ó�Î õ À � þ�üÞ ÷ ´¨¢� � � û¢¤ø�Â �ß�õ�b � ö�õ¥�¨ ¢�¢¤�Âì éÂÏ ö�Øª�� ý�û�¿Æ÷ ¢�Àã� ý�ûù¢�¢ ý�Â� ü÷��¨Âð¤ù¢�Ôµ¨� öø¥�õ �÷�Þ÷ ×þ ö���ä�� (2014) ý�Üä ø üÞþÂî Í¨�� �î ¥��û� üä�Þµ��� � ø �±¨�½õ ÓÜµ¿õ ö¥ø �¨ ´½� �ûÂµõ�¤� � ¢¤ø�Â� .À÷�ªüõ Û�Ü½� ,À÷�ùÀª.À÷�ªüõ �Æþ�Öõ üê¢�Ê� ýÂ�ð�÷�Þ÷öø¥�õ ñ�õÂ÷ ü÷��¨Âð¤ ñÀõ ý�ûÂµõ�¤�� ¢¤ø�Â� 2ö¥ø ´½ � ñ� õÂ ÷ ü ÷� � ¨Â ð¤ ñÀ õ ¤¢ (y1; : : : ; yn) ý� ûùÀ û� È õ À � � î Â êý¢�ú�È��w(y; �; �; �2) = e(�1y+�2y2)y�3�(�4 y � x0�� ) (2)â��� �(�) ,ö¥ø ý�ûÂµõ�¤�� ¤�¢Â� � = (�1; �2; �3; �4) ö� ¤¢ �î ,À�ª�� ùÀª ´±�ßþ� ���¤� Û�ó¢ .´¨� ñ�õÂ÷ ü÷��¨Âð¤ ñÀõ Å÷�þ¤�ø �2 ø ¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥������¢� ¤¢ �î ´¨� üþ�ûö¥ø ÓÜµ¿õ ý�û�÷�ð ùÀ÷¤�¢Â� ¤¢ �î ´¨� ö� ÀþÀ� ö¥øâ��� .E[w(Y; �; �; �2)℄ < 1 �î ´¨� ¼®�ø .À÷ø¤üõ ¤�î �� öø¥�õ ý�ûâþ¥���¤�¬�� ùÀª ´±� ý�ûùÀû�Èõ ¾¨�� Â�çµõ üó�Ú�fw(y;�; �; �2) = w(y; �; �; �2;x)(�; �; �2;x)1�'(y�x0�� ) (3)ñ�õÂ÷ ñ�Þµ�� üó�Ú� â��� � ø E[w(Y; �; �; �2)℄ = (�; �; �2;x) ö� ¤¢ �î ,´¨�üÚµÆ� x �� �� ÷ ö¥ø â��� , �4 6= 0 ý�¥��� �î ´¨� ���� Û��ì .´¨� ¢¤�À÷� µ¨�.¢¤�¢:¥� À��¤�±ä (2) ñÀõ «�¡ ����� î À þ�ü õ ´ ¨¢� � ü ó� Þ ã õ ü Î ¡ ü ÷� � ¨Â ð¤ ñÀ õ ,� = 0 ý�¥�� � �Ó ó�
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285: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý�Üä �®¤ÀÞ½õ À�¨ ,ü÷�ûÂÏ ��µúõ.Y w � N(x0�; �2),ý¤� �¤� ¨) � ó� � ñ� õÂ ÷ ü Î¡ ü ÷� � ¨Â ð¤ ñÀ õ ,� = (0;0;0; �4) ý�Â � ��âþ¥�� ÂÚ÷��� SN ¢�Þ÷ �î Y w � SN(x0�; �2; �4) ü�ãþ ,¢�ªüõ Û¬�� (2006.´¨� ñ�õÂ÷-�ó��ñø� ��¤¢ üþ�Þ÷ öø¥�õ ñ�õÂ÷ üÎ¡ ü÷��¨Âð¤ ñÀõ ,� = (�1;0;0;0) ý�Â� ��.(2009 ,¥�¢Â�ü��� ø ý�Üä) Y w � N(x0� + �1�2; �2) ü�ãþ ,Àþ�üõ ´¨¢���ø¢ ��¤¢ üþ�Þ÷ öø¥�õ ñ�õÂ÷ üÎ¡ ü÷��¨Âð¤ ñÀõ ,� = (�1; �2;0;0) ý�Â� �¢:Àþ�üõ ´¨¢�� Âþ¥ üó�Ú� ��Y w � N(x0� + �1�21� 2�2�2 ; �21� 2�2�2 ): (4)ñ�õÂ ÷ üÎ¡ ü÷��¨Âð¤ ñÀõ � � Â¹�õ öø¥�õ ñÀõ ,� = (0;0; �3;0) ý�Â � �ù.(2009 ,¥�¢Â�ü��� ø ý�Üä) ¢�ªüõ �3 �±�Âõ ù¥�À÷� °þ¤�ö¥ø ´½ � öø¥� õ � ÷� Þ ÷ × þ ùÀ ª ùÀ û� È õ Â þ¢� Ö õ (y1; x1); : : : ; (yn; xn) Â ð�â �� � Ý µ þ¤�Ú ó ,À �ª� � (3) ö��¨Âð¤ ñÀõ ¥� ��Üãõ ý�ûÂµ õ�¤� � � � (2) ý¢�ú �È� �¥� ´¨� �¤�±ä öø¥�õ üþ�Þ�µ¨¤¢`w(�; �; �2) = X logfw(yi; �; �; �2;xi)g �X logf(�; �; �2;xi)g� n log(�) � 12�2 X(yi � x0i�)2,Àª�� ü÷�µ¨ �±�¤ Â� X �ÂÏ ÅþÂ��õ �î üõ�Ú�û ,� = 0 ý�Â� �î ´¨� ßªø¤.Àª Àû��¡ �̂ = (X0X)�1X0Y ü÷��¨Âð¤ °þ�Â® ¢¤ø�Â�ý�� µÆ � ÛØª (�; �2) üþ�Þ � µ¨¤¢ ÝÞ�Æî� õ ¢¤ø�Â � � = (0;0;0; �4) ý�Â � �¥.(2006 ,ý¤��¤�¨ ) À÷�ªüõ �±¨�½õ ý¢Àä ý�û©ø¤ �� ø ¢¤�À÷:�îßþ� �� ���� �� ,��Üãõ �2 ø � = (�1;0;0;0) ý�Â� ��E(Y wjx) = (�0 + �1�2) + �1x1 + : : :+ �kxk;ü ÷� � ¨Â ð¤ ý� ûÂ µ õ�¤� � ¢¤ø�Â � zi = yi � �1�2 Ó þÂ ã � � �ö� ¤¢ � î ,À þ�ü õ ´ ¨¢� � (�̂0; : : : ; �̂k)0 = (X0X)�1X0Z �¤� ¬� �
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ü÷��¨Âð¤ ý�û¢¤ø�Â� ¤¢ öø¥�õ ýÂ�ð�÷�Þ÷ Â���f� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 286.Z = (z1; : : : ; zn)0 ø �̂0 = �y �Pki=1 �̂i �xi � �1�2��1�2 ù¥�À÷� �� Í¡ �bÀ±õ ¥� Âä ÍÖê üó�Þãõ ö��¨Âð¤ �� �Æþ�Öõ ¤¢ ßþ�Â����,ý�Üä) ´¨� üê¢�Ê� �÷�Þ÷ �î ´¨� üµó�� À�÷�õ �ûÂ�çµõ °þ�Â® ø À�îüõ Â��ç�.(2008ÛØª (�; �2) üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ý�û¢¤ø�Â� ,´¨� ��Üãõ�÷ �2 �îüµó�� ý�Â�.À÷�ª �±¨�½õ Àþ�� ý¢Àä ý�û©ø¤ ¥� ø À÷¤�À÷ ý��µÆ�ÛØª �2 � 12�2 üµìø ,(4) �� ���� �� ,��Üãõ �2 ø � = (�1; �2;0;0) ý�Â� �¯�¤�¬�� �̂ ý�Â� ý��µÆ��̂ = (X 0X)�1X 0[Y w(1� 2�2�2)� �1�21℄:¥� ´¨��¤�±ä �̂ �Ôó�õ ß�óø� �î ,Àþ�üõ ´¨¢���̂0 = (1� 2�2�2)� kXi=1 �̂i �xi � �1�2:¢¤�À÷ ý��µÆ� ÛØª (�; �2) üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ¢¤ø�Â� Àª�� ��Üãõ�÷ �2 �îüõ�Ú�û.Àþ�üõ ´¨¢�� ý¢Àä ý�û©ø¤�� øý� û¢¤ø�Â � ,À ª� � ´ ± · õ ø ¼ � ½¬ ý¢À ä �3 � î � = (0;0; �3;0) ý�Â � �ý�±¨�½õ ý¢Àä ý�û©ø¤ �� ø À÷¤�À÷ ý��µÆ� ÛØª (�; �2) üþ�Þ�µ¨¤¢ ÝÞ�Æî�õâþ¥�� ý�¤�¢ ü±÷�¹õ ¤�Ï�� ø ¤�ð¥�¨ üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ý�û¢¤ø�Â� ßþ� .À÷�ªüõ�±¨�½õ ÂÈ�ê á�Ï� ÅþÂ��õ §�Øãõ ¥� ù¢�Ôµ¨� �� �ú÷� Å÷�þ¤�ø ø À�µÆû ñ�õÂ÷.(2002,ÂðÂ� ø �Æî) ¢�ªüõ��Üãõ�÷ ö¥ø ý�ûÂµõ�¤�� �� �ûÂµõ�¤�� ¢¤ø�Â� 3öø¥�õ âþ¥�� �î üµìø üÜî ´ó�� ¤¢ À�ª�� ��Üãõ�÷ ö¥ø ý�ûÂµõ�¤�� �îü�¤�¬ ¤¢� � ø À ÷¤�À ÷ ý�� µÆ � ÛØª (�; �2) üþ�Þ � µ¨¤¢ ÝÞ�Æî� õ ý�û¢¤ø�Â � Àª� ± ÷ � þ� �� þ� � ÂÑ÷ ¢¤�õ ö¥ø ´½� öø¥�õ âþ¥�� Âð� .À ÷�ªüõ �±¨�½õ ý¢Àä ý�û©ø¤����õ öÀª É�¿È� Û��ì Â�è ÛØÈõ �� �ûÂµõ�¤�� ¥� üÌã� ´¨� ßØÞõ ,Àª��
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287: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý�Üä �®¤ÀÞ½õ À�¨ ,ü÷�ûÂÏ ��µúõ×þ .Ýþ¤�¢ �ûÂµõ�¤�� ö� ¢¤�õ ¤¢ üê�®� ��ä�Ï� ýÂ¨ ×þ �� ¥��÷ ßþ�Â���� .À÷�ª.Àª ü¨¤Â� ö¥ø ý�ûÂµõ�¤�� ö¢Âî Âê ��Üãõ �� Û±ì Ç¿� ¤¢ �ÜÿÆõ ßþ� Û� ù�¤ÂÑ÷ ¤¢ �� �î ´¨� �µê�þ Ý�Þã� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ©ø¤ ¥� ù¢�Ôµ¨� ÂÚþ¢ Û� ù�¤ö���üõ üÎþ�Âª ´½� ��Üãõ�÷ ý�ûÂµõ�¤�� ýø¤ °¨��õ ß�È�� âþ¥�� ×þ ßµêÂð.(2008 ,üõÂî¢�¥) ¢Âî ¢¤ø�Â� ý��� ´ê��û¤ �� �¤ ñÀõ ø ö¥ø ý�ûÂµõ�¤��¢�ªüõ �µêÂð ÂÑ÷ ¤¢ ù¢�¨ üÎ¡ ö��¨Âð¤ ñÀõ �ÜÿÆõ ´�Üî ö¢�¢ ´¨¢ ¥� öøÀ��(�; �; �2) ø �þ�� w(y; �) ö¥ø ´½� Y w âþ¥�� À��î Âê .� = (�0; �1)0 ü�ãþ�µê� þ Ý�Þã� üþ�Þ�µ¨¤¢ â�� � � þ ß�Æ� âþ¥�� .Àª�� �ûÂµõ�¤� � ��b�� ß�È�� âþ¥���¤�¬��GL(�; �; �2) = fw(yj�; �; �2)�(�; �; �2)m�1(y)= L(�; �; �2)�(�; �; �2)m�1(y) ö� ¤¢ �î ,´¨�m(y) = Z Z Z fw(yj�; �; �2)�(�; �; �2)d�d�d�2;fw(yj�; �; �2) = nYi=1 fw(yij�; �; �2):ñ�·õ ý�Â� .¢Âî ¢¤ø�Â� �¤ ñÀõ ý�ûÂµõ�¤�� ö���üõ GL(�; �; �2) ö¢Âî ÝÞ�Æî�õ ���þ�� w(y; �1; �2) = e�1y+�2y2 üþ�Þ÷ ö¥ø ´½� öø¥�õ âþ¥�� �îßþ� �� ���� ��:ü�ãþ .¢�ªüõ �ãó�Îõ �2 = 1 ø �2 = 0 ù¢�¨ ´ó�� �Àµ�� ,´¨�Yiw � N(�0 + �1xi + �1;1):�¤�¬�� üþ�Þ�µ¨¤¢ â��� øLw(�0; �1; �1; �2; yi) = (2�)�n=2e�1=2P (yi��0��1xi��1)2ßµêÂð ÂÑ÷¤¢ �� ,À�µÆû ¢¤ø�Â� Û��ì Â�è �0 ø �1 ö�� .´¨��(�0; �1; �1) = �0(�1j�0; �1)�1(�0j�1)�2(�1);
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ü÷��¨Âð¤ ý�û¢¤ø�Â� ¤¢ öø¥�õ ýÂ�ð�÷�Þ÷ Â���f� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 288�¤�¬�� ß�È�� ý�ûâþ¥�� üêÂãõ ø�2(�1) � N(0;1); �1(�0j�1) � N(�1;1); �0(�1j�0; �1) = 1;�� ´¨� Â��Â� �µê�þ Ý�Þã� üþ�Þ�µ¨¤¢ â���GL(�) = (2�)�n+22 e� 12P(yi��0��1xi��1)2� (�0��1)22 ��212 m�1(y);ø �0 = (�0; �1; �1) ö� ¤¢ �îm(y) = Z Z Z (2�)�n+22 e� 12P (yi��0��1xi��1)2� (�0��1)22 ��12=2d�1d�0d�1�ú÷� ö¢�¢ ¤�Âì ÂÔ¬ ñ¢�ãõ ø �ûÂµõ�¤�� �� ´±Æ÷ â��� ßþ� Ýµþ¤�Úó ¥� ßµêÂð ÕµÈõ ��:¥� À��¤�±ä �µê�þ Ý�Þã� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ý�û¢¤ø�Â��̂1 = P yi + n(1�n)n+1 �y � 2n+1Pxi2 yi� nn+2 �yP (xi)2� n2n+1 �x25n�1n+1 � 4n2�x2(n+1)2[Px2i� n2n+1 �x2℄ ;�̂0 = n�y � �̂1n�x� (n� 1)�̂1n+ 1 ;�̂1 = Pxi[yi � nn+1 �y � 2�̂1n+1 ℄Px2i � n2x2n+1 :ß � È � � ß µ êÂ ð Â Ñ ÷ ¤¢ � � ø Û ± ì ©ø¤ � �� È õ ,À ª� � �� Ü ã õ� ÷ � � î ü õ� Ú � ûÛ¬� � Â þ¥ ý� û¢¤ø�Â � ,ùÀ ª ü êÂ ã õ ý� ûß � È � � Â � ùø� ä �(�j�0; �1) = 1:À÷�ªüõ�̂0= �y � �̂2�̂1 � �̂1�x+ �̂1n1n + 1̂�2 ;�̂1=Pxi[((1n + 1̂�2 )yi � �y) + �̂1(�̂2 � �̂2n � 1� 1n ))Pni=1 x2i (1n + 1̂�2 )� n�x2 ;�̂1= �y � �xP xiyiPx2i + b[ �y� � n�x2� (�yi � �y)℄(�̂2 + 2n )� (�̂2�n�̂2)(1�n�̂2)n(n+�̂2) � �x�̂2Px2i [1+ 1�n�̂2n+�̂2 ℄ + n�x2�̂2(1� 1n�1� 1n )a b�x2a�n�x2
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289: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý�Üä �®¤ÀÞ½õ À�¨ ,ü÷�ûÂÏ ��µúõ�¤�¬�� ��÷ Å÷�þ¤�ø ¢¤ø�Â� .1n � 1+ �xPx2i = b ø 1=n+ 1�̂2 = a ö� ¤¢ �î�̂2 = �1+q1+ 4�̂12n Pni=1 (yi � �̂0 � �̂1xi)22�̂12ý�û©ø¤ �� �û¢¤ø�Â � ,Ýû �� �û� ó¢�ãõ ö¢�� �µÆ��ø Û� ó¢ � � �î ,Àþ�üõ ´¨¢��.À�µÆû ñ�Ê� Û��ì ý¢Àäüµ��¤ ý�Â� ø ��Üãõ �¤ �2 �Àµ�� ,��Üãõ�÷ �2 ø �1 ø � = (�1; �2;0;0) ý�Â�ý�û©ø¤ �� Âþ¥ ý�û�ó¢�ãõ ¥� �ûÂµõ�¤�� ¢¤ø�Â� ßþ�Â���� .Ý��îüõÂê ×þ Â��Â�:À�þ�üõ ´¨¢�� ý¢Àä�̂0 = (1� 2�̂2)�y � �̂1�x� �̂1 + 1n �̂1(1� 2�̂2)1+ 1n (1� 2�̂2) ;�̂1 = (1� 2�̂2)Pni=1 (xi � �x)(yi � �y)� �̂1 1nPni=1 (xi � �x)2 ;�̂1 = (1� 2�̂2)�y � �̂1�x� �̂0(1� (1�2�̂2n ))2n (1� 2�̂2) n(1� 2�̂2)+ nXi=1 (yi + �̂1 � �̂0 � �̂1xi(1� 2�̂2) )2 + 2 (1� 2�̂2)(1� 2�̂2) nXi=1 ( �̂1 + �̂0�̂1xi(1� 2�̂2)2 )� (yi + ��̂1 � �̂0 � �̂1xi1� 2�̂2 ) = 0:�� �(�j�0; �1; �2) = 1 ß�È�� üêÂãõ � � ø � ��Èõ ¤�Ï�� ,Àª� � ��Üãõ� ÷ �2 Âð�.Àþ�üõ ´¨¢�� �µê�þ Ý�Þã� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ý�û¢¤ø�Â� ý¢Àä ý�û©ø¤ù¥�À ÷� ° þ¤� ö¥ø � � öø¥� õ ü ó� Ú� â �� � ,ü Ô � õ� ÷ �3 ø � = (0;0; �3;0) ý�Â ��¤�¬��fw(y;x0�; �2) = y�3��3 1�p2� e �12�2 (y�x0�)2 ;ñ�õÂ÷ ö��¨Âð¤ ñÀõ ý�Â� �3 �±�Âõ ý�îÂõ�÷ ¤ø�µÈð E(Y �3) = ��3 �î ,´¨�ßþ� ¤¢ �î ´¨� ¼®�ø .Àª� � � µÆ��ø x0� �� ´¨� ßØÞõ üÜî ´ó�� ¤¢ ø ´¨�ÝÞ�Æî�õ ý�û¢¤ø�Â� ö���üõ ý¢Àä ý�û©ø¤ �� ßþ�Â���� ,´Æ�÷ �þ�� âþ¥�� ´ó��.¢¤ø� ´¨¢�� �¤ üþ�Þ�µ¨¤¢
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ü÷��¨Âð¤ ý�û¢¤ø�Â� ¤¢ öø¥�õ ýÂ�ð�÷�Þ÷ Â���f� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 290� î ¢� ªü õ Û¬� � ñ� õÂ ÷ � ó� � ü ÷� � ¨Â ð¤ ñÀ õ � = (0;0;0; �4) ý�Â �.´¨� ùÀª ¢¤ø�Â� (2006) ý¤��¤�¨ Í¨�� ö� ý�ûÂµõ�¤��ý¥�¨��±ª �ãó�Îõ 4üðÀ�»�� Û�ó¢�� ù¥�À÷� °þ¤� ö¥ø ´½� öø¥�õ ö��¨Âð¤ ñÀõ ý¥�¨ ��±ª ý�Â��� ýÂ�û� ©ø¤ �� ù¥�À÷� �� °¨��µõ ñ�Þµ�� �� ýÂ�ð�÷�Þ÷ ¥� ñÀõ ßþ� ¥� ý¥�¨��±ª´¨� ùÀª ù¢� Ô µ ¨� ù¥�À ÷� Â � ç µ õ ö�� � ä� � ù¥�À ÷� ° þ¤� ö¥ø â �� � ß µ êÂ ð ÂÑ ÷ ¤¢ñ�õÂ÷ À�÷�õ ��Üãõ âþ¥�� ×þ ¥� x ¤�ÀÖõ N �Àµ�� ¤�Ñ�õ ßþ� ý�Â� .(2005 ,��³Þ¨)ø �0 + �1x ��Üãõ ß�Ú÷��õ �� ñ�õÂ÷ âþ¥�� ¥� ,x Âû ý�Â� Å³¨ ù¢Âî À�ó�� ß¨��� �þ�¤ ùÀª À�ó�� ¤�ÀÖõ N ßþ� .¢�ªüõ À�ó�� y ùÀû�Èõ ×þ � ��Üãõ ¤��ãõ é�Â½÷�¥� .À÷�ªüõ ù¢�¢ Çþ�Þ÷ y1; : : : ; yN �� ø �µêÂð ÂÑ÷¤¢ üû��µõ �ãõ�� ×þ ö���ä��ñ�Þµ�� �� n Ý¹� �� ý¤�ÁÚþ�� �� ý��÷�Þ÷ ýÂ�û� ©ø¤ �� üû��µõ �ãõ�� ßþ�,(wi)ù¥�À÷� Â�çµõ �Àµ�� ©ø¤ ßþ� Õ±Ï .¢�ªüõ ��¿µ÷� (ö¥ø â���) ù¥�À÷� �� °¨��µõk °¨��� °þÂ® ø wi = kw(yi) ü�ãþ ¢�ªüõ �µêÂð ÂÑ÷ ¤¢ ö¥ø â��� �� °¨��µõM � � �û wi ÝÞ�Æî�õ .À�ª�� ¼�½¬ ¢Àä �û wi ��Þ� �î ¢�ªüõ ��¿µ÷� ý¤�Ï:¢�ªüõ ��¹÷� ��ð ø¢ üÏ ýÂ�û� ©ø¤ .¢�ªüõ ù¢�¢ ö�È÷��¿µ÷�M �� ×þ ß�� R ÂÚþ¢ üê¢�Ê� ¢Àä ø N �� ×þ ß�� T üê¢�Ê� ¢Àä :1��ð.¢�ªüõ¢�ªüõ ��¿µ ÷� yT ü�ãþ ,üû�� µ õ �ãõ�� �� T À��ø Àª� � R � WT Âð� :2 ��ð´�� � .¢�ª ��¿ µ ÷� � ã õ�� ¥� ýÀ��ø � � À ÷�ªüõ ¤�ÂØ � ¤À ìö� 2 ø 1 ý�û��ðßþ� �� .( 2005 ,��³Þ¨) ´¨� wT �� °¨��µõ �� T À��ø ��¿µ÷� ñ�Þµ�� �î ¢�ªüõÂð� .¢Âî ��¿µ÷� üû��µõ �ãõ�� ¥� n Ý¹� �� ý¤�ÁÚþ�� �� �÷�Þ÷ ×þ ö���üõ ©ø¤�� öø¥�õ �÷�Þ÷ ×þ Û¬�� �÷�Þ÷ �î ¢ø¤üõ ¤�Ñµ÷� Àª�� ï¤�� üê�î ù¥�À÷� �� N.Àª�� ñ�õÂ÷ ü÷��¨Âð¤ ñÀõ ¥� w(y) ö¥øñ�õÂ÷ ü÷��¨Âð¤ ñÀõ ¥� ¤�� Âû ¤¢ ,âþ¥�� ö¢�� �þ�� �� ���� �� üþ�Þ÷ ö¥ø ý�Â�ý¥�¨��±ª n Ý¹� �� öø¥�õ ý�û�÷�Þ÷ 2 ¤��ãõ é�Â½÷� ø �0 + �1x ß�Ú÷��õ ��
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291: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý�Üä �®¤ÀÞ½õ À�¨ ,ü÷�ûÂÏ ��µúõ©ø¤ �� �û¢¤ø�Â� ,ùÀª ý¥�¨ ��±ª öø¥�õ ý�û�÷�Þ÷ ¥� ��Àî Âû ¤¢ .´¨� ùÀªÀã� ø ùÀõ� ´¨¢�� R ¤��ê� �Â÷ ¤¢ optim ¤�µ¨¢ ¥� ù¢�Ôµ¨� �� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õø ü®�þ¤ À�õ� ö���ä� � �û¢¤ø�Â � Å÷� þ¤�ø ø Í¨�µõ ,ý¥�¨�� ±ª ¤�ÂØ� ¤� � B ¥�.Àþ¢Âð �±¨�½õ �û¢¤ø�Â� ý¥�¨ ��±ª Å÷�þ¤�øý�Â� .´¨� ùÀª �¬�¡ 1 ñøÀ� ¤¢ B = 10000 ¤�ÂØ� �� ý¥�¨��±ª ¸þ�µ÷ö�õ¥ ø ýÂ�û� ©ø¤ ¥� ù¢�Ôµ¨� Û�ó¢�� ý¥�¨��±ª ¸þ�µ÷ ø¢ �±�Âõ ù¥�À÷� °þ¤� ö¥ø�� ��±¨�½õ .´¨� ùÀª ù¢�¢ ö�È÷ 2 ñøÀ� ¤¢ ¤�ÂØ� B = 1000 �� �û�Â�� ö¢�� Â�ý� û¢¤ø�Â � ¢�ªüõ �Ñ��õ � î � ÷� ðö� Þ û .À ÷�ùÀª ¢Â ð 0/01 ¥�Â µ Þ î °þÂ Ö ��û�÷�Þ÷ ¢�Àã� Çþ��ê� �� �û¢¤ø�Â� ü±þ¤� ø Å÷�þ¤�ø ø À�µÆû °þ¤��÷ �±þÂÖ� �ûÂµõ�¤��ü¬�¡ ´�¨�Æ� ��óø� Âþ¢�Öõ Â��ç� �� ´±Æ÷ �û¢¤ø�Â� ß��»Þû .À��þüõÇû�î��óø� Âþ¢�Öõ ¥� ý¢Àä ©ø¤ �� �ûÂµõ�¤�� ¢¤ø�Â� ý�Â� ý¢Â�¤�î ñ�·õ ¤¢ �Áó .À÷��µª�À÷.ÀÈ÷ ù¢�Ôµ¨� ü�ø�Ôµõý¢Â�¤�î ñ�·õ 5üÎ¡ ü÷��¨Âð¤ ñÀõ ý�ûÂµõ�¤�� ¢¤ø�Â� �� ¯��Âõ ¸þ�µ÷ ü¨¤Â� �� Ç¿� ßþ� ¤¢84 ¥� Ûõ�î ù¢�¢ 79 ý�Â� ö¥ø â��� �¨ �� öø¥�õ ø üê¢�Ê� ýÂ�ð�÷�Þ÷ ´½� ù¢�¨�ú÷� .¢�ªüõ �µ¡�¢Â� ,À÷�ùÀª ù¢�Ôµ¨� (2014) ý�Üä ø üÞþÂî Í¨�� �î ý�ù¢�¢� ��¤� �Àä Û� ó¢� � .À ÷¢Âî Û�Ü½� �¤ ×ª�� 84 �÷�û�õ �¿Æ÷ ¢�Àã� Í¨�µõ ÍÖê�Þ��ó�Õ� �ûù¢�¢ ßþ� ¤¢ .´¨� ùÀª ù¢�Ôµ¨� Ûõ�î ù¢�¢ 79 ¥� ×ª�� 5 �Þ��ó�Õ�ÉÊ¿µõ ×ª�� �¿Æ÷ ¢�Àã� ø ÛÖµÆõ Â�çµõ ö���ä �� ö�õ�� ö��Ü�õ °Æ�Â� (x).´¨� ùÀª�µêÂð ÂÑ÷ ¤¢ �µÆ��ø Â�çµõ ö���ä �� (y) ñ�¨ ¤¢¢�¢¤�Âì éÂÏÉÊ¿µõ ×ª�� 216 ¥� üþ�� 79 öø¥�õ �÷�Þ÷ ×þ �ûù¢�¢ ßþ��û�÷�¡ø¤�¢ ¥� Âþ¥ ©ø¤ �� �î À�µÆû 1388 ñ�¨ ¤¢ ¥��û� üä�Þµ�� ß�õ�� ö�õ¥�¨:´¨� ùÀõ� ´¨¢��¤�Þ�� À�� �÷�¡ø¤�¢ Âû ¥� é¢�Ê��� �û�÷�¡ø¤�¢ ¥� üê¢�Ê� �÷�Þ÷ ×þ ��¿µ÷� ���ãõ�� ¥� °¿µ�õ ö�Øª�� ö���ä �� ö�¤�Þ�� ßþ� ¸ó�ãõ ö�Øª�� Å³¨ .Àª ��¿µ÷�
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ü÷��¨Âð¤ ý�û¢¤ø�Â� ¤¢ öø¥�õ ýÂ�ð�÷�Þ÷ Â���f� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 292ü÷��¨Âð¤ ñÀõ ø¢ ý�ûÂµõ�¤�� ¢¤ø�Â� Å÷�þ¤�ø ø ß�Ú÷��õ ,��óø� Âþ¢�Öõ :1 ñøÀ�ñø� ��¤¢ üþ�Þ÷ ö¥ø ´½�Å÷�þ¤�ø ß�Ú÷��õ Âþ¢�Öõ ù¥�À÷�¢¤ø�Â� ¢¤ø�Â� ��óø� ñÀõ �÷�Þ÷�1; �; �1; �0 �1; �; �1; �0 �1; �; �1; �0 �1; �; �1; �0 n0/24,0/04,<0/01,1/01 1/99,1/95, 3,1/62 1/5,5,6,1/5 2,2,3,1 500/05, 0/02, <0/01, 0/25 2/06, 1/97, 3, 1/303 1, 1, 1, 1 2 ,2 ,3 , 1 1000/002 , 0/004 ,<0/01 , <0/01 2/12 , 1/99 , 3 , 0/58 1/5 , 3 , 4 , 0/5 2 , 2 , 3 , 1 5000/24 , 0/004 , <0/01 , 0/008 2/26 , 1/95 , 3 , 0/65 1 , 4 , 5 , 0/5 2 , 2 , 3 , 1 500/08 , 0/02 , <0/01 , 0/002 1/69 , 1/67 , 3 , 1/48 2/5 , 3 , 4 , 1/5 2 , 2 , 3 , 1 1000/02 , <0/01, <0/01 , <0/01 2/1 , 1/99 , 3 , 0/82 1 , 1 , 0 , 0/6 2 , 2 , 3 , 1 5000/23 , 1/04 , <0/01 , 0/06 2/3 , 1/95 , 3 , 0/52 1 , 6 , 7 , 0 2 , 2 , 3 , 1 500/11 , 0/02 , <0/01 , 0/62 2/18 , 1/98 , 3 , 0/62 1 , 4 , 5 , 0/5 2 , 2 , 3 , 1 1000/02 , <0/01 , <0/01 , <0/01 1/9 , 1/99 , 3 , 1/49 2/5 , 4 , 6 , 1/5 2 , 2 , 3 , 1 5000/22 , 0/04 , <0/01 ,0/07 2/28 , 1/95 , -8 , 3/57 1 , 3 , 0 , 3 2, 2 , -8 , 4 500/11 , 0/02 , <0/01 ,0/01 2/3 , 1/98 , -8 , 3/13 1 , 3 , 0 , 3 2, 2 , -8 , 4 1000/02 , <0/01 , <0/01 , <0/01 , 1/88 , 1/99 , -8 , 4/55 3, 5 , 10 , 4/5 2, 2 , -8 , 4 5000/22 , 0/04 , <0/01 , 0/12 2/81 , 1/95 , -8 , 3/96 1 , 5 , 8 , 3/5 2, 2 , -8 , 4 500/1 , 0/02 , <0/01 , 0/12 2/1 , 1/98 , -8 , 3/93 1 , 5 , 8 , 3/5 2, 2 , -8 , 4 1000/02 , <0/01, <0/01 , <0/01 2/12, 1/99 , -8 , 3/95 1 , 5 , 8 , 3/5 2, 2 , -8 , 4 5000/18,0/04 ,<0/01, 0/07 1/97 ,1/95,-8, 4/74 0/5 , 2 , 3 , 4/5 2, 2 , -8 , 4 500/09,0/02, <0/01,<0/01 1/91, 1/98,-8, 4/63 0/5 , 2 , 3 , 4/5 2, 2 , -8 , 4 1000/02, <0/01, <0/01,0/23 2/15 , 2/00, -8, 3/44 1, 1, 1, 6 2, 2 , -8 , 4 500.´¨� 0/01 ¥� ÂµÞî ¤�ÀÖõ ÂÚ÷��� ñøÀ� ¤¢ "<0/01 '¢�Þ÷ü÷��¨Âð¤ ñÀõ ø¢ ý�ûÂµõ�¤��¢¤ø�Â� Å÷�þ¤�ø ø ß�Ú÷��õ ,��óø� Âþ¢�Öõ :2 ñøÀ��ø¢ �±�Âõ ù¥�À÷� °þ¤� ö¥ø ´½�¢¤ø�Â� Å÷�þ¤�ø ¢¤ø�Â� ß�Ú÷��õ ��óø� Âþ¢�Öõ ñÀõ �÷�Þ÷ ù¥�À÷��; �1; �0 �; �1; �0 �; �1; �0 �; �1; �0 n0/02, <0/01,3/23 1/95, 2,0/99 1/9,1/9,0/9 2,2,1 500/02, <0/01, 1/55 1/98, 2, 1/01 2/1, 2/1, 1/1 2,2,1 100<0/01 ,<0/01 , 0/36 2, 2 , 0/98 3 , 5 , 2 2,2,1 5000/04 , <0/01 , 3/19 1/95 , 2 , 0/97 1/5 , 1 , 0/7 2,2,1 500/02 , <0/01 ,1/49 1/97, 2 , 1/02 2/3 , 4 , 1/3 2,2,1 100<0/01 , <0/01 , 0/37 1/99 , 2 , 1/01 2/2, 3 , 1/5 2,2,1 5000/05, <0/01 , 0/13 2/01, 2 , 0/64 2/5, 3/3 , 1/4 2,2,1 50<0/01, <0/01 , 1/44 1/97 , 2 , 1/03 4 , 5 , 2 2,2,1 100<0/01 , <0/01 , 0/36 1/99 , 2 , 0/98 0/1, -1 , 0/5 2,2,1 5000/15, <0/01 ,12/96 3/88 , 4 , -3/74 4/1, 5 , -4/1 4 , 4 ,-4 500/08, <0/01 ,6/46 3/94 , 4 , -4 4/2, 4/5 , -3/9 4 , 4 ,-4 1000/02 , <0/01 , 1/46, 3/99 , 4 , -4 4/3, 5 , -4/3 4 , 4 ,-4 5000/15, <0/01 , 13/02 3/88, 4 , -3/99 4/3, 3 , -4/3 4 , 4 ,-4 500/08, <0/01 , 5/38 3/95, 4 , -3/92 4/7, 3/5 , -3/7 4 , 4 ,-4 1000/02 , <0/01 , 1/38 3/98 ,4 , -3/94 4/4 , 5/7 , -4/4 4 , 4 ,-4 5000/15,<0/01, 13/59 3/89,4, -3/99 3, 2 , -3/5 4 , 4 ,-4 500/08, <0/01,6/06 3/95,4, -3/87 5 , 2/5 , 4/8 4 , 4 ,-4 1000/02, <0/01,1/35 3/99, 4, -3/96 3/5, 3, -3 4 , 4 ,-4 500.´¨� 0/01 ¥� ÂµÞî ¤�ÀÖõ ÂÚ÷��� ñøÀ� ¤¢ "<0/01 '¢�Þ÷
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293: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý�Üä �®¤ÀÞ½õ À�¨ ,ü÷�ûÂÏ ��µúõ�������� .Àþ¢Âð ´±� üä�Þµ�� ß�õ�� ö�õ¥�¨ ¥� �ú÷� ��ä�Ï� ø À÷Àª �µêÂð ÂÑ÷¤¢ý�Â � ýÂ µÈ � � Å÷�ª À �îüõ � � þ� ã õ �¤ ýÂ µÈ � � ¤�Þ � � ¢�Àã � �î üØª� � �Ø � þ�×þ �¤ ©ø¤ ßþ� �� °¿µ�õ ö�Øª�� �¿Æ÷ ¢�Àã� ö���üõ ,¢¤�¢ �÷�Þ÷ ¤¢ ��¿µ÷��ûö� ¥� ý��¬�¡ .´¨� ùÀõ� 3 ñøÀ�¤¢ �ûù¢�¢ ßþ� .´êÂð ÂÑ÷ ¤¢ öø¥�õ �÷�Þ÷¤�¢�Þ ÷ ,¢�ªüõ �Ñ��õ 3 ÛØª ¤¢ � î¤�Ïö�Þû .´¨� ùÀª � ��¤� 4 ñøÀ� ¤¢.À�û¢üõ ö�È÷ �¤ �ûù¢�¢ âþ¥�� ö¢�� ´¨�¤ �� �ó�� �ûüó�Ú�¥��û� üä�Þµ�� ß�õ�� ö�õ¥�¨ ¢�¢¤�Âì éÂÏÉÊ¿µõ ö�Øª�� ý�ûù¢�¢ :3 ñøÀ�y x y x y x97 1901202 72 14896001 119 1564200237 5581100 214 149735001 1381 30962961411 9574600 310 701190011 283 63945001492 11235700 449 119240700 448 10201800579 13038900 575 870240011 516 11887750653 15194900 646 1147637001 608 13930700703 16253300 672 115288001 661 149891001724 30339540 719 1167531001 710 16287600818 18634700 790 1117963400 766 16731988924 22236600 901 1119987436 868 196945561097 25083100 995 22691900 988 12216270011234 28111300 1206 27248060 1108 252742001470 33824700 1270 29008000 1240 281995001705 38901100 1528 41318900 1559 257406001982 45393600 1825 4145500 1750 400869002321 52835244 2187 49562324 2062 515717982974 69330100 3573 76812400 2447 558551001339 30404500 2823 316579900 2105 482503001385 31634400 1101 25358340 1258 286405001049 24108000 1082 25083100 1110 255388001301 29919400 1059 24122700 1248 299954203482 79669100 1586 36718850 1460 332416004199 187831700 3132 144760252 3619 161345940748 17429300 744 17047100 4553 88841088260 6061300 165 3978800 61 19541200427 9697100 385 7802400 270 6208300518 12054000ý�û¢¤ø�Â� ö���üõ �¤ �ûÂµõ�¤�� �� óø� Âþ¢�Öõ ,Â�âþÂ¨ üþ�ÂÚÞû ý�Â� �f �Þãõüê¢�Ê�Âê �� ü�ãþ) ¢Âî ��¿µ÷� À÷¤�À÷ âþ¥�� �� ý¥��÷ �î �ø¢ ö��� ßþÂµÞî
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N = 79   Bandwidth = 5.737
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density.default(x = yw)

N = 79   Bandwidth = 271.3

D
en

si
ty

(�) .(Óó�)ö�Øª�� �Þ��ó� Õ� :� ø ö�Øª���¿Æ÷ ¢�Àã� :Óó� üó�Ú� ¤�¢�Þ÷ :1 ÛØªö���ä�� �ú÷� ¥� ø À÷Àª ¢¤ø�Â� ü÷��¨Âð¤ °þ�Â® ñ�Þãõ ©ø¤ �� ,�÷�Þ÷ ö¢��ý�ûÂµõ�¤�� ��óø� Âþ¢�Öõ .Àª ù¢�Ôµ¨� öø¥�õ ýÂ�ð�÷�Þ÷ �� ý�ûñÀõ ¤¢ ��óø� Âþ¢�ÖõÝÞ�Æî�õ ý�û¢¤ø�Â � ü± ÷�¹õ ´�¬�¡ ��� � � (À ÷Àª �µêÂð ÂÑ÷¤¢ ÂÔ¬ �� ÷ ö¥ø¤��ãõ é�Â½÷� Â� ¢¤ø�Â� Âû Ý�ÆÖ� �� �Áó ´¨� ñ�õÂ÷ �ú÷� ü±÷�¹õ âþ¥�� ,üþ�Þ�µ¨¤¢(¢¤�¢ ¢¤�À÷� µ¨� ñ�õÂ÷ ü±þÂÖ� âþ¥�� �î) ü÷��¨Âð¤ °þÂ® Âû ý�Â� Z ù¤�õ� ö�ýÂ�ð�÷�Þ÷ ´½� ù¢�¨ ö��¨Âð¤ ñÀõ ùÀª ¢¤ø�Â� ý�ûÂµõ�¤�� .À÷Àþ¢Âð �±¨�½õ�� .´¨� ùÀõ� 5 ñøÀ� ¤¢ üþ�Þ÷ ø ù¥�À÷� °þ¤� ,�ó�� ý�ûö¥ø �� öø¥�õ ø üê¢�Ê��ó�� ö¥ø ,ýÂ�ð�÷�Þ÷ ö¥ø ßþÂ�°¨��õ BIC � þ AIC ×�þ�î� Âþ¢�Öõ �� ����.´¨�ö�Øª�� ý�û�¿Æ÷ ¢�Àã� ø �Þ��ó�Õ� üÔ�¬�� ý�û ù¤�õ� :4 ñøÀ��ûù¢�¢ ��õ�¢ ¤��ãõ é�Â½÷� ß�Ú÷��õ �÷�Þ÷ ù¥�À÷� Â�çµõ316/0157 45/89065 33/4 79 x5434 985/5538 1204 79 y
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295: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý�Üä �®¤ÀÞ½õ À�¨ ,ü÷�ûÂÏ ��µúõöø¥�õ ø üê¢�Ê� ýÂ�ð�÷�Þ÷ ´½� ü÷��¨Âð¤ ñÀõ ý�ûÂµõ�¤�� ¢¤ø�Â� :5 ñøÀ��ó�� öø¥�õ üþ�Þ÷ öø¥�õ ù¥�À÷�°þ¤� üê¢�Ê� ýÂ�ð�÷�Þ÷278/8 515/6 666/8 666/7 �0 ¢¤ø�Â�3/03 5/93 7/36 7/27 Z ö�õ¥� ù¤�õ�0/003 < 0=001 < 0=001 < 0=001 ¤�ÀÖõ -p< 0=001 16/08 16/08 16/08 �1 ¢¤ø�Â�9/88 9/31 20/79 9/91 Z ö�õ¥� ù¤�õ�< 0=001 < 0=001 < 0=001 < 0=001 ¤�ÀÖõ -p771/5 700/3 649/6 432482 ñÀõ Å÷�þ¤�ø ¢¤ø�Â�0/96 0/0003 0/0002 --- ö¥ø Âµõ�¤�� ¢¤ø�Â�1216/4 1256/2 1255/4 1253/4 AIC ¤��ãõ1225/9 1265/7 1264/5 1260/5 BIC ¤��ãõýÂ�ð�¹�µ÷ ø ¶½��� öø¥�õ ý�û�÷�Þ÷ ´½� üÎ¡ ü÷��¨Âð¤ ñÀõ ý�ûÂµõ�¤�� ¢¤ø�Â� �ó�Öõ ßþ� ¤¢¥� ü¬�¡ ���� �ó�� ø ù¥�À÷�°þ¤� ,üþ�Þ÷ ö¥ø â��� .Àª ü¨¤Â� ÀþÀ� ö¥ø ×þý�û�÷�Þ÷ ´½� ñ�õÂ÷ ü÷��¨Âð¤ ñÀõ ý�ûÂµõ�¤�� ¢¤ø�Â� .À÷¢�� ý¢�ú�È�� ö¥ø ßþ���Üãõ Âê �� ,üþ�Þ÷ ö¥ø ¢¤�õ ¤¢ .Àþ¢Âð �ãó�Îõ üþ�Þ÷ ø ù¥�À÷� °þ¤� öø¥�õüþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ©ø¤ �� �ûÂµõ�¤�� ý�Â� ý��µÆ� ÛØª ,üðÀ�î�Â� Âµõ�¤�� ö¢��ý�û©ø¤ �� ¢¤��õ ÂÚþ¢ ¤¢ ü÷��¨Âð¤ ý�ûÂµõ�¤�� ¢¤ø�Â� .Àª ¢¤ø�Â� �µê�þ Ý�Þã��±þÂÖ� �û¢¤ø�Â� ßþ� �î Àª ù¢�¢ ö�È÷ ý¥�¨��±ª �ãó�Îõ �� �î À÷Àõ� ´¨¢�� ý¢Àäö�Øª�� �¿Æ÷ ¢�Àã� ø �Þ��ó�Õ� �� ¯��Âõ ý�ûù¢�¢ .À�µÆû ¤�ð¥�¨ ø °þ¤��÷©ø¤ �� 88 ñ�¨ ¤¢ ¥��û� Âúª üä�Þµ�� ß�õ�� ö�õ¥�¨ ¢�¢¤�Âì éÂÏÉÊ¿µõý�Â� ö¥ø ßþÂ�°¨��õ �î Àû¢üõ ö�È÷ ¸þ�µ÷ ø À÷Àª Û�Ü½� öø¥�õ ýÂ�ð�÷�Þ÷.´¨� 0/96 üÚó�� Âµõ�¤�� �� �ó�� ö¥ø �ûù¢�¢ü÷�¢¤Àì ø ÂØÈ��� �î ,�þÂÈ÷ �Âµ½õ Â��¢Â¨ ø ö�¤ø�¢ ¥� �¤ ü÷�¢¤Àì ø ÂØÈ� ´þ�ú÷ �ó�Öõ ö�ðÀ�Æþ�÷.À÷¤�¢ ,À÷�ùÀþ¢Âð �ó�Öõ öÀª Âµú� ¶ä�� ¢�¡ ùÀ÷¥¤� ý�û¢�Þ�û¤
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ü÷��¨Âð¤ ý�û¢¤ø�Â� ¤¢ öø¥�õ ýÂ�ð�÷�Þ÷ Â���f� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 296â��ÂõAlavi, S. M. R. (2008), Statistial Inferene for Weighted Disrtibution,Ph.D. Thesis of Shahid Chamran University of Ahvaz, Ahvaz, Iran.Alavi, S. M. R. (2017), A Generalized Class form-invariant BivariatWeightedDistributions, Communiations in statistis-Theory and Methods, 46,2193-2201.Alavi, S. M. R. and Chinipardaz, R. (2009), Form-Invariane underWeightedSampling, Statistis, 43, 81-90.Casella, G. and Berger, R. L. (2002), Statistial Inferene, Duxbury Press,USA.Chakrobarty, S. (2010), On some Distributional Properties of the Fam-ily of Weighted Generalized Poisson Distribution, Communiations instatistis-Theory and Method, 39, 2767-2788.Chen, Y. Q. (2009), Semiparametri Regression in Size-Biazed Sampling,Biometrika, 66, 149-158.Cristobal, J. and Alala, J. (2000), Nonparametri Regression Estimatorefor Length Biased Data, Journal of Statistial Planning and Inferene,89 , 145-168.Gupta, R. D. and Kundu, D. (2009), A New Class of Weighted Distribu-tions, Statistis, 43, 621-634.Karimi, M. and Alavi, S. M. R. (2014), The E�et of Weight Funtion onHypothesis Testing in Weighted Sampling, Journal of Applied Statis-tis, 41, 2493-2503.
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297: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý�Üä �®¤ÀÞ½õ À�¨ ,ü÷�ûÂÏ ��µúõPatil, G. P. (2002), Weighted Distributions, Enylopedia of Environmetris,4, 2369-2377.Rao, C. R. (1965), On disrete Distributions arising out of Methods ofAsertainment, Sankhya,27, 311-324.Sartori, N. (2006), Bias Privention of Maximum Liklihood Estimates forSalarSkew Normal and Skew T Distributions, Journal of StatistialPlanning and Inferene, 136, 4259-4275.Sampath, S. (2005), Sampling Theory and Methods, Alpha SieneInterna-tional, Harrow, England.Zadkarami, M. R. (2008), On Indenti�bility in Weighted Aistributions Us-ing Generalized Maximum Liklihood Estimations, Journal of the Ira-nian Statistial Soiety, 7, 73-8.
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