
50 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨ùÀ�»�� ý�û ù¢�¢ Û�Ü½� ¤¢ ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤2Â±¹÷¤ À��ø , 1 �ÂØõ �®¤:ùÀ�Ø��Áó .À÷Â�ð üõ ÂÑ÷ ¤¢ �û ù¢�¢ ý�Â� �¤ i:i:d Â�è ý¤�µ¡�¨ ýÂ�ð �÷�Þ÷ ý�û�Úó� �f �Þãõ ,3ùÀ�»�� ý�û ù¢�¢ Û�Ü½� ¤¢Û��ì �û ù¢�¢ ¥� á�÷ ßþ� ý�Â� �f �Þãõ À÷¤�¢ ¢��ø ö���ÞÏ� Û¬��ê �þ ø ý��ÎÖ÷ ¢¤ø�Â� ý�Â� �î ý¢���õ ý�û ×��Ø�4ýÂ�ð �÷�Þ÷¥�� �þ ý¤�ÂØ� ýÂ�ð �÷�Þ÷ À�÷�õ ýÂ�ð �÷�Þ÷ ý�û ©ø¤ ¥� ö��� üõ ÛØÈõ ßþ� Û� ý�Â� .À�ª�� üÞ÷ �Â���¤Àì �� ö��� üõ �û ©ø¤ ßþ� ¥� .¢Â�ð ��¹÷� �û ù¢�¢ ö¢�� i:i:d ¯Âª �� ¥��÷ öøÀ� Âµõ�¤�� ¢¤ø�Â� �ú÷� ¤¢ �î ¢Âî ù¢�Ôµ¨��û ©ø¤ ßþ� .À÷Â�ð ¤�Âì ù¢�Ôµ¨� ¢¤�õ Âµõ�¤�� ¢¤ø�Â� ý�Â� ùÀ�»�� ý�û ý¤�ÿ� ¥� ßµÆ� ý¤ø¢ ß��»Þû ¢�þ¥ ü��±¨�½õ�ó�Öõ ßþ� ¤¢ .À÷�ª üõ �ú÷� ý�Â�� ¤¢ ´þ¢øÀ½õ ¢�¹þ� ¶ä�� �î À�µÆû üþ�û üµ¨�î ß��»Þû ø ß¨�½õ ý�¤�¢ ��Àî Âûüãì�ø ñ�·õ ×þ �� Å³¨ ø üêÂãõ ý��Ö±Ï ýÂ�ð �÷�Þ÷ ý�Úó� ¤¢ ýÂ�ð �÷�Þ÷¥�� ÓÜµ¿õ ý�û ©ø¤ ´¨� ùÀª üã¨.À÷Â�ð ¤�Âì �Æþ�Öõ ¢¤�õ.ý��Ö±Ï ýÂ�ð �÷�Þ÷ ,Óþ�÷ ×� ,ý¤�ÁÚþ�� öøÀ� �Âµ¨� ��� ,ý¤�ÁÚþ���� �Âµ¨� ��� :ýÀ�Üî ý�ûù��ø�õÀÖõ 1©ø¤ ßþ� �î ¢�¢ ö�È÷ ø� .À�õ�÷ �Âµ¨� ��� �¤ ö� ø ¢�Þ÷ù¤� � ßþ� ¤¢ �õ� Àª�� Âµú� ¢�¡ ý�±ì¤ ÂÚþ¢ ¥� À÷�� � üõÂµÈ�� ¼�®�� ý�Â� �î ¢¤�¢ ¢��ø ��÷ ü�ø�Ôµõ ý�û ¶½�.¢Âî �ã��Âõ ℄13[ øø ø ℄7[ �ó �� ö��� üõ�Âµ¨� ��� ý�úªø¤ ÍÆ� üêÂãõ �ó�Öõ ßþ� ¤¢ �õ éÀûùÀ �»� � ý�û ù¢�¢ � � (i:i:d ý�û ù¢�¢ ý�Â �) ¢¤�À ÷� µ¨��î ¢�ªüõ �µÔð ý�û ù¢�¢ � � ùÀ�»� � ý�û ù¢�¢ .´¨�i:i:d´�¬�¡ �î ´¨� ý� �÷�ð �� ýÂ�ð �÷�Þ÷ �ú÷� ý�Â�ýÂ � ð � ÷� Þ ÷ ý�û ©ø¤ ¥� � î ü þ� û ù¢�¢ .¢¤�À ÷ ¢��øÂ ��Â �� ÷ ���Þ µ�� � � ýÂ � ð � ÷�Þ ÷ ø ý��ª�¡ ,ý��Ö ±Ï

×� ø �Âµ¨� ��� �f¬�Ê¡ ,ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤�� ö�� � üõ �ú ÷� �Ü �¨� � �î À�µÆû üþ�û ©ø¤ ,Óþ� ÷üõ ß��»Þû ø ´ê�þ Å÷�þ¤�ø ý�Â� üþ�ûÂð¢¤ø�Â� üµ��¤¢¤�õ ý�ûÂµõ�¤�� ý�Â� �¤ ýÂ��¤���÷ ö���ÞÏ� Û¬��ê ö���ý¤� ÿ � ¥� � û ©ø¤ ß þ� .¢¤ø� ´¨¢ � � � ã õ�� ¤¢ ÂÑ ÷�� �f ± ó�è �ú÷� ¥� ù¢�Ôµ¨� ø À÷�ùÀª �¹�µ÷ ý�ù¢�¨ ¤��Æ�℄4[ öÂê� .À÷¤�¢ ¥��÷ Â���³õ�î üÆþ�÷ �õ�÷Â� ý�û ©ø¤ý�Â � �¤ ýÂ�ð � ÷�Þ ÷¥� � ¥� °ó�� üªø¤ ¤� � ß� óø� ý�Â �üê¢�Ê� �÷�Þ÷ ×þ §�¨� Â� � = �(F ) ÂÑ÷ ¢¤�õ Âµõ�¤��üêÂãõ F É¿Èõ�÷ âþ¥�� �� ý� �ãõ�� ¥� i:i:d üþ�� nEmail: re612m�gmail.om ,ö�ðÂð À��ø üõ�¨� ¢�¥� ù�ÚÈ÷�¢ üÞÜä ���û1Email: v.ranjbar�gu..ir ,¤�õ� ùøÂð ,ö�µÆÜð ù�ÚÈ÷�¢ ¤�þ¢�µ¨�2Complex data3Resampling4



51 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ùÀ�»�� ý�û ù¢�¢ Û�Ü½� ¤¢ ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤.¢Âî ù¢�Ôµ¨� ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤ ¥� ö���ý�Â� ñÀõ �¨ ßþ� ¤¢ �î À÷¢�¢ ö�È÷ ℄6[ ���¤ ø üØ¨Âîö��¨Âð¤ À�÷�õ Â�çµõ À�� ß�Ú÷��õ ¥� üÎ¡ Â�è â����¢Âî �À� � üþ�ûÂð¢¤ø�Â � ö�� � üõ üÚµÆ±Þû °þÂ® �þ�¨ ßþ� ñ�� ßþ� �� .À�µÆû ¤�ð¥�¨ ü±÷�¹õ ¤�Ï �� �îñ� · õ ö�� �ä � � .À � µÆû � � ÷ üÔã® ¯�Ö ÷ ý�¤�¢ ©ø¤ù¢�� ý¢�þ¥ ý¤�ÿ� ��±¨�½õ À�õ¥��÷ ý¥�¨ üÎ¡ ©ø¤¥� .¢�ª üõ ©ø¤ ßþ� ý�Â�� ¤¢ ÛØÈõ ¢�¹þ� ¶ä�� �î� ÷� Þ ÷ ý�Â � ÍÖ ê Óþ� ÷ ×� ø BRR ý�úªø¤ ü êÂÏÀª�� ý¤�ÁÚþ���� ��óø� ýÂ�ð �÷�Þ÷ �î ý� �Ö±Ï ýÂ�ð�î Ýþ¤�¢ ¥��÷ üªø¤ �� �õ Û�¬�Ô� ßþ� �� .À÷� ùÀª ÓþÂã��� Ý�Þã� Û��ì ø ù¢Âî ý¤ø¢ ý¤�ÿ� ´¿¨ ��±¨�½õ ¥�.Àª�� ��÷ ùÀ�»�� ý�úóÀõùÀ�»�� ý�úóÀõ �� �Âµ¨� ��� ©ø¤ ÍÆ� �ó�Öõ ßþ� ¤¢öøÀ � �¤�¬ � � � � óø� � ÷� Þ ÷ ö� ¤¢ � î ýÂ � ð � ÷� Þ ÷i:i:d Â � è ��Àû�È õ ø ´¨� ùÀª ��Â¿ µ¨� ý¤�ÁÚ þ���ø¢ ´ Þ Æ ì ¤¢ .À ª À û�� ¡ ù¢�¢ ¼ � ®� � �¤ À � µ Æ û¤¢ ø ¢�ª üõ �µ¡�¢Â � ý� �Ö ±Ï ýÂ�ð � ÷�Þ ÷ � � � ó� Ö õßþ� ý�Â� �¤ ¢���õ �Âµ¨� ��� ý�û ©ø¤ ��¨ ´ÞÆì�Â µ ¨� �� � ©ø¤ Ûõ� ª � î Ý � � î ü õ ü êÂ ã õ ý�Ú ó�,(BWR) 7ý¤�ÁÚþ���� �Âµ¨� ��� ,(WR) ¢¤�À÷�µ¨��� � ø (RS) 8�Â µ ¨� �� � ý¤�Á ð §� � Ö õ¥� � ©ø¤´ÞÆ ì ¤¢ .´¨�(BWO) 9ý¤�Á Ú þ� � öøÀ � �Â µ ¨�´±·õ ý�ú�ðÄþø Ûõ�ª �î �¤ M:M ©ø¤ �ó�Öõ �¤�ú�ý� û� Ú ó� � � Ý � Þ ã � Û �� ì ø BWR ø BWO ý�úªø¤

.À÷� �÷�ð ßþ� À÷�ª üõ Û¬��Û¬�� ê ß � �» Þ û ø Â µ õ�¤� � ¢¤ø�Â � ¤¢ � î ü þ� û ©ø¤ÛÞä ¤¢ À ÷¤�¢ ¢��ø ÍÜ µ¿õ ý�û ù¢�¢ ý�Â � ö� � � ÞÏ�ý�ú óÀõ � � Ý �Þã � Û�� ì °Üè� ø ù¢� � ü��ØÈõ ý�¤�¢Â �è ý�ûÂð¢¤ø�Â � ßµ ê� þ ß � �»Þû ø À � µÆ � ÷ ùÀ �»� ��f �À Þ ä � î üªø¤ �¨ .´¨� ÛØÈõ � ú ÷� ý�Â � üÎ¡¥� À��¤�±ä À÷Â�ð üõ ¤�Âì ù¢�Ôµ¨� ¢¤�õ �û ù¢�¢ ßþ� ý�Â�©ø¤ ø Óþ�÷ ×� ©ø¤ ,(¤�Ü�� �þ) 5ý¥�¨ üÎ¡ ©ø¤���¤ ø üØ¨Âî .(BRR) 6ùÀª ¤�ÂØ� ñ¢�ãµõ ý�ûÂ�·Ø��ú÷� ý�Â� ø �µ¡�¢Â� �û ©ø¤ ßþ� �Æþ�Öõ ø Â�ÆÔ� �� ℄6[.À÷¢¤ø� ´¨¢ �� ��÷ �¤ üÞúõ ¸þ�µ÷���� ¢¤�õ ¤��Æ� ý� �ÎÖ÷ ¢¤ø�Â� ¶½� ¤¢ �î ý¢¤��õ ¥�¥� üÎ¡ Â � è â ��� � ý�Â � ýÂ ð¢¤ø�Â � ß µ ê� þ ¢¤�¢ ¤�Â ìâ���� ßþ� ßþÂµÞúõ �ÜÞ� ¥� .´¨� Â�çµõ À�� ß�Ú÷��õ.´¨� Â�çµõ À�� ö��¨Âð¤ �þ ø ´±Æ÷ ,üÚµÆ±Þû°þÂ®ö�À�� âì��õ ü¡Â� ¤¢ �ûÂð¢¤ø�Â� ßþ� ßµê�þ ´¨� ßØÞõÂ ð¢¤ø�Â � ��¿µ ÷� ¥� Å� Ý � ÷�¢ üõ � õ� ,Àª� ± ÷ ÛØÈõö� üþ�¤�î �f��Î¬� �þ ø ´ì¢ ö���õ ß��ã� Ýúõ �ÜÿÆõüõ üÔÜµ¿õ ý�û ©ø¤ �� �¤ Âð¢¤ø�Â� ×þ üþ�¤�î .´¨�ß��ã � ¤¢ ù¢�Ô µ¨� ¢¤�õ ¤�� �� � ÜÞ� ¥� .¢Âî ß��ã � ö�� �ß µ ê� þ ´¨� ßØÞõ .´¨� Â ð¢¤ø�Â � Å÷� þ¤�ø ,ü þ�¤� î¤�î ö�À�� Â�çµõ À�� ß�Ú÷��õ ¥� üÎ¡ â���� Å÷�þ¤�ø�÷�ð ßþ� �f �ÿÞÎõ üÎ¡ Â�è ´ó�� ¤¢ �õ� .Àª�±÷ üµ¿¨Å÷�þ¤�ø ßµê�þ ý�Â� ý� �µÆ� �Âê ñ�·õ ö���ä �� .´Æ�÷üõ ´ó�� ßþ� ¤¢ .¢¤�À÷ ¢��ø Â�çµõ ø¢ üÚµÆ±Þû °þÂ®Linearization5Balaned Repeated Repliation6With-Replaemant Bootstarp7Resaling Bootstarp8Without-Replaemant Bootstarp9



52 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨:´¨� ù¢�¢dV ar( �Yst) = LXh=1W 2h 1� fhnh s2h: (1)¢¤ø�Â � s2h ø ýÂ � ð � ÷� Þ ÷ ÂÆ î fh = nh=Nh ö�¤¢ � îü�ãþ ,´¨� ý� �÷�Þ÷ Å÷�þ¤�øs2h = 1nh � 1 nhXi=1(yhi � �yh)2:�� 1 �Î��¤ ý�Â� ýÂð¢¤ø�Â� ßµê�þ �ó�Öõ ßþ� ¤¢ éÀû.´¨� ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤ �Ü�¨ø¢���õ �Âµ¨� ��� ý�û ©ø¤ 3©ø¤ × þ ö�� � ä � � ö�� � ü õ � î ü þ� û ©ø¤ ¥� ü Ø þÂÑ÷ ¤¢ ý� �Ö±Ï ýÂ�ð �÷�Þ÷ ý�Úó� ¤¢ ýÂ�ð �÷�Þ÷¥��� ÷�Þ ÷ ý�Â � ¢¤�À ÷� µ¨� �Â µ¨� �� � ©ø¤ ý�Â�� ´êÂð¢�Þ÷ �� �¤ ©ø¤ ßþ� .´¨� ,fyhignhi=1 ü�ãþ �Ö±Ï Âû ¤¢Âþ¥ Ýµ þ¤�Úó� �¤�¬ ßþ� ¤¢ .Ý�û¢ üõ Çþ�Þ÷ (WR).¢�ª üõ Û¬���÷�Þ÷ ¥� (WR) ý¤�ÁÚþ�� �� üê¢�Ê� ýÂ�ð �÷�Þ÷ (1�� �û �Ö±Ï ¥� ×þ Âû ¤¢ fyhignhi=1 ü�ãþ üÜ¬�ü�ã þ �Âµ¨� ��� � ÷�Þ ÷ ñ�Ê� �� ÛÖµÆõ ¤�Ï,s� = fy�hi : h = 1;2; :::; L; i = 1;2; :::; nhg.�̂� = �̂(s�) �±¨�½õ Å³¨ö¢¤ø� ´ ¨¢ � � ø 1 � Ü �Â õ ¤�Â Ø � ¤� � B (2.�̂�B ; :::; �̂�2; �̂�1:Âþ¥ ¤�ÀÖõ �� V ar(�̂) ¢¤ø�Â� (3vb = E�(�̂� �E��̂�)2:

¤¢ ´þ�ú÷ ¤¢ .Ý��î üõ ö��� �¤ ´¨� ý¤�ÁÚþ���� ùÀ�»���� ý� �ãõ�� ¥� üãì�ø ñ�·õ ×þ ¥� ù¢�Ôµ¨� �� Ý¹�� ´ÞÆì�¤ �ãõ��Å÷�þ¤�ø ø ß�Ú÷��õ ý�ûÂµõ�¤�� ,ý� �Ö±Ï ¤�µ¡�¨ø ù¢Âî ¢¤ø�Â� �ó�Öõ ßþ� ¤¢ ùÀª ö��� ý�û ©ø¤ Í¨��.Ý��î üõ �Æþ�Öõý� �Ö±Ï ýÂ�ð �÷�Þ÷ 2N ¥� ÛØÈµõ �ãõ�� ,ý� �Ö±Ï ýÂ�ð �÷�Þ÷ ý�Úó� ¤¢Ý¹� .´¨� ùÀª Ý�ÆÖ� ��¹õ �Ö±Ï L �� �î ù¢�� �ÌäNL ø ... ,N2 ,N1 �� Â��Â� °��Â� �� �Ö±Ï Âû ¤¢ �ãõ��¥� �î ù¢�� ÕþÂÏ ßþ� �� ýÂ�ð �÷�Þ÷ �Úó� ßþ� ¤¢ .´¨�(wtr) ý¤�ÁÚþ�� öøÀ� ù¢�¨ üê¢�Ê� ý� �÷�Þ÷ �Ö±Ï ÂûÂ��Â� °��Â� �� ��Ö±Ï ¤¢ �û �÷�Þ÷ Ý¹� �î ùÀª ��¿µ÷�Â��Â� �÷�Þ÷ Ûî Ý¹� �Øþ¤�Î� ,nL ø ... ,n2 ,n1�� ´¨�.¢�� Àû��¡ n = n1 + n2 + :::+ nL¤¢ �Ìä ×þ ¥� üðÄþø ×þ ¥� ý�ù¥�À÷� yhi À��î Âê� Ö ± Ï ù¤� Þ ª Â Ú ÷� � � h ÅþÀ ÷� ö�¤¢ � î À ª� � � ÷� Þ ÷.´ ¨� � Ö ± Ï ¤¢ � Ì ä ß � õ�i Â Ú ÷� � � i Å þ� ÷Â þ¥ ø� ã õ� � ¤¢ Â Ñ ÷ ¢¤� õ Â µ õ¤� � � = �(S) À � � î Â ê,´ ¨� � ã õ� � ý� Ì ä� � ä� Þ ¹ õ S ö� ¤¢ � î ù¢� �.S = fYhi : h = 1;2; :::; L; i = 1;2; :::; Nhg ü � ã þÂ ð¢¤ø�Â � �̂ = �̂ (s) À � � î Â ê ß � � » Þ ûö� ¤¢ � î À ª� � � ÷� Þ ÷ ¤¢ Â Ñ ÷ ¢¤� õ Â µ õ�¤� �ß�Ú÷��õ .s = fyhi : h = 1;2; :::; L; i = 1;2; :::; nhgö� ° þ¤�� ÷ Â ð¢¤ø�Â � ø ù¢�¢ ö� È ÷ � � � �¤ � ã õ� �¤¢ � î Ý � û¢ ü õ Ç þ� Þ ÷ �Yst = PLh=1Wh �Yh � � �¤℄3[ ö�Â Ø î .Wh = Nh=N ø �Yh = Pnhi=1 Yhi=nh ö����¤� Âþ¥ �¤�¬ �� V ar( �Yst) ý�Â� °þ¤��÷ ýÂð¢¤ø�Â�



53 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ùÀ�»�� ý�û ù¢�¢ Û�Ü½� ¤¢ ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤�� ý¤�ÁÚþ���� ý� �Ö±Ï ýÂ�ð �÷�Þ÷ ý�Úó� ×þ .Àª��üõ ¤¢ �Â�� �� �ãõ�� ßþ� ¤¢ ��h �Ö±Ï ¤¢ nh �÷�Þ÷ Ý¹��÷�Þ÷ ý�û üðÄþø ¥� ù¢�Ôµ¨� �� ø ���®Âê ßþ� �� .Ýþ¤ø�ß�Ú÷��õÅ÷�þ¤�ø ö��� üõ ý¤�ÁÚþ�� �� ý� �Ö±Ï ýÂ�ð:¢Âî ÓþÂã� Âþ¥ �¤�¬ �� �¤ �÷�Þ÷V ar( �Y ) = LXi=1W 2h �2hnh : (3)ö� ¤¢ �î�2h = 1nh nhXi=1(yih � �yh)2: üêÂÏ ¥��2h = nh � 1nh s2h: (4)��Ìì ��±�� (?? ) �Î��¤ ¤¢ (?? ) �Î��¤ ý¤�ÁÚþ�� ��2 .¢�ª üõ Ûõ�î´ê�þ¤¢ ö��� üõ (?? ) �Î��¤ �� (?? ) �Î��¤ �Æþ�Öõ ��¢¤�À ÷� µ¨� �Âµ¨� �� � ¥� ù¢� Ô µ¨� � � �î ýÂð¢¤ø�Â � �î.´¨� V ar( �Y ) ý�Â� °þ¤� Âð¢¤ø�Â� ×þ ¢�ªüõ Û¬���î ´¨� ßþ� ¢Âî ù¤�ª� ö� �� ö��� üõ �î ýÂµÞúõ �¹�µ÷ßþ� �µ±ó� .[9℄ ´Æ�÷ ¤�ð¥�¨ Å÷�þ¤�ø ý�Â� Âð¢¤ø�Â� ßþ��� fh = f ø nh = n0 ßµêÂð ÂÑ÷¤¢ �� ö��� üõ �¤ ÛØÈõÂþ¥ �¤�±ä �¤�¬ ßþ� ¤¢ .¢Âî Û� h Âû ý�¥�n0(1� f)vbn0 � 1.¢�� Àû��¡ V ar( �Y ) ý�Â� ¤�ð¥�¨ °þ¤��÷ Âð¢¤ø�Â� ×þùÀª ���¤� ÛØÈõ ßþ� Û� ý�Â � � � ÷ ýÂÚþ¢ ý�û ©ø¤�� ø ù¢Âî ù¤�ª� �ú÷� �� ÂÊµ¿õ ¤�Ï �� �õ�¢� ¤¢ �î ´¨�.Ý��î üõ ù¤�ª� �ú÷� ý�û üðÄþø ¥� ü¡Â�

:ü�ãþ ö� ý�ó¤�î ´÷�õ °þÂÖ� �þ~vB = 1B BXb=1(�̂�b � �̂�)2 ; �̂� = 1B BXb=1 �̂�b :üõ ýÂ � ð � ÷� Þ ÷¥� � ü®� þ¤ À � õ� E� ö�¤¢ � î�̂ �� ö��� üõ �¤ �̂�ø E���� ë�ê ��¢�ãõ ¤¢ .Àª��.¢Âî ßþ�Úþ���Âµ¨� ��� ü®�þ¤ À�õ� �î ´¨� Âî£ �� �¥� 1 �µØ÷ßþ�Úþ�� �� ü�ãþ 10ü�þ�Úþ�� Û¬� ¥� ù¢�Ôµ¨� �� (E�)Û¬�� �ãõ�� âþ¥�� â��� ý�� �� ü�Â¹� âþ¥�� â��� ö¢Âî.¢�ª üõ¤¢ ÍÖê ýÂ�ð �÷�Þ÷¥�� ÓÜµ¿õ ý�û Ýµþ¤�Úó� 2 �µØ÷��Ö� ø �µª�¢ �ø�Ô� Ýû�� �Âµ¨� ��� �÷�Þ÷ ��¿µ÷� ù��ª.À�µÆû ö�ÆØþ �ú÷� Û��Âõüõ ´¨� �̂ = �y üµìø ´ó�� ßþÂ� ù¢�¨ ¤¢ : 1 ��Ìì.Àþ¢ ö���vb = LXh=1 W 2hnh �nh � 1nh � s2h: (2)ö��� Û±ì Ýµþ¤�Úó� ¤¢ �î ýÂ�ð �÷�Þ÷¥�� ý�Úó� .��±��¤¢ �î ý� �÷�Þ÷ :¢Âî Â�±ã� Âþ¥ �¤�¬ �� ö��� üõ �¤ ÀªöøÀ� ý� �Ö±Ï ýÂ�ð �÷�Þ÷ ×þ ý�Â�� �� Ýþ¤�¢ ¤��µ¡���h �Ö ±Ï Ý¹� ö� ¤¢ �î üÜ¬� �ãõ�� ¥� ý¤�ÁÚ þ��,´¨� nh Â��Â� �Ö±Ï ö� ¥� Û¬�� �÷�Þ÷ Ý¹� ø Nh Â��Â��ãõ�� ö���ä �� �¤ � ÷�Þ ÷ ßþ� ñ�� .´¨� ùÀõ� ´¨À�ÛØÈµõ ´¨� ý� �ã õ�� �î Ý þÂ � ð üõ ÂÑ ÷ ¤¢ À þÀ�üõ nh Â ��Â � ��h �Ö ±Ï ¤¢ �ã õ�� Ý¹� �î �Ö ±Ï L ¥�Plog-in priniple10



54 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨V ar(�y) = 1� fn s21= 1� fn : 1kn� 1 knXi=1(yi � �x)2= 1� fn : kkn� 1 nXi=1(xi � �x)2= 1� fn :k(n� 1)kn� 1 s22 .¢�ª üõ Ûõ�î ��Ìì ��±�� �î¤¢ üµ� BWO ©ø¤ ¢�ª üõ �Ñ��õ �î ý¤�Î÷�Þûý�Â � °þ¤�� ÷ Âð¢¤ø�Â � À� ó� � � � ¤¢� ì ´ó�� ßþÂ � ù¢�¨«�¡ ´ó�� ßþ� ¤¢ �µ±ó� .´Æ�÷ �÷�Þ÷ ß�Ú÷��õÅ÷�þ¤�øÂð¢¤ø�Â� ö��� üõ ¼�½Ê� °þÂ® ×þ ¥� ù¢�Ôµ¨� �� ��÷Â� ùÀ�»�� ý�û�Úó� ¤¢ Âõ� ßþ� �õ� ,¢¤ø� ´¨¢ �� °þ¤��÷ßõÀþÂê ø ÛØ�� .¢Â�ð üÞ÷ ��¹÷� üµ��¤ �� ýÂ�ð �÷�Þ÷� ÷�Þ ÷ ¤¢ BWO ©ø¤ ÍÆ� ö���ä ´½� �¤ üªø¤ ℄2[ø ü�¤�î ×õ Í¨�� �ûÀã� �î À÷¢�¢ ���¤� ý� �Ö±Ï ýÂ�ð´¨� �¤�¬ ßþ� �� �ú÷� ©ø¤ .Àþ¢Âð Û�ÞØ� ℄8[ ö¢��¨�Nh = khnh + rh �Î��¤ �Ö±Ï Âû ý�Â� À��î Âê �î¢�Àä� kh ø nh ø 0 � rh � nh�1 ö� ¤¢ �î Àª�� ¤�ÂìÂ�ý¤�Ï �¤ �ãõ�� �±ª ø¢ ´ó�� ßþ� ¤¢ .À�µÆû ü½�½¬ø �� h �Ö±Ï ¤�ÂØ� ¤� � kh � � üØþ �î Ý�û¢ üõ Û�ØÈ�¥� Å³¨ .¢�ª üõ Û¬�� ö� ¤�ÂØ� ¤�� kh + 1 �� ýÂÚþ¢�� ý¤�ÁÚþ�� öøÀ� ý� �÷�Þ÷ ÛÖµÆõ ¤�Ï �� �Ö±Ï Âû1� ph ñ�Þµ�� �� ø ñø� �ãõ�� ¥� ph ñ�Þµ�� �� nh Ý¹��î .Ý��î üõ ��Â¿µ¨� �ø¢ �ãõ�� ¥�ph = (1� fh)=(nh � 1)� ah2ah1 � ah2 : ö� ¤¢ �îahi = kh + i� 2(kh + i� 1)nh � 1 ; i = 1;2:

ý¤�ÁÚþ�� öøÀ� �Âµ¨� ��� 1.3öøÀ � ù¢� ¨ ü ê¢�Ê � � ÷� Þ ÷ × þ ¤¢ �¤ ©ø¤ ß þ� �À µ ���Ö±Ï ýÂ�ð � ÷�Þ ÷ ¤¢ �Â ÷� Å³¨ ù¢Âî ö�� � ý¤�ÁÚþ��ý¤�Á Ú þ� � öøÀ � �Â µ ¨� �� � .Ý � � î ü õ Ó þÂ ã � ý�.Àª üêÂãõ Å÷�þ¤�ø ¢¤ø�Â� ý�Â� ℄5[ §øÂð Í¨�� �Àµ��,´¨� ¼�½¬ ý¢Àä k �î Àª� � N = kn À��î Âê:´¨� Âþ¥ �¤�¬ �� BWO ©ø¤ Ýµþ¤�Úó�� ÷� Þ ÷ ¤�Â Ø � ¤� � k Í¨� � ý� � ã õ� � � ± ª À � ó� � (1.üÜ¬�¥� n Ý¹� �� ý¤�ÁÚþ�� öøÀ� ýÂ�ð �÷�Þ÷ ý�Â�� (2.y�n; :::; y�1 �Âµ¨� ��� �÷�Þ÷ ñ�Ê� �� �ãõ�� ßþ�.�̂� = �̂(y�1; :::; y�n) ö¢¤ø� ´¨À� (3�� ��±ª Ýµþ¤�Úó� ��Ö� ,�Âµ¨� ��� Âµõ�¤�� �±¨�½õ ¥� Å�.´¨� ¢¤�À÷�µ¨� �Âµ¨� ��� Ýµþ¤�Úó�ö��� üõ §øÂð ©ø¤ ¤¢ ´¨� �̂ = �y üµìø : 2 ��Ìì.Àþ¢vbwo = k(n� 1)kn� 1 :1� fn s2: (5)ø ü Ü ¬� � ÷� Þ ÷ xn; :::; x1 À � � î Â ê .�� ± ��.Àª�� �÷�Þ÷ ¤�ÂØ� ¤�� k ¥� Û¬�� �ãõ�� �±ª ykn; :::; y1¥� ý¤�ÁÚþ�� öøÀ� üê¢�Ê� �÷�Þ÷ Àª ù¤�ª� �î ¤�Î÷�ÞûöøÀ� ýÂ�ð �÷�Þ÷ §�¨� Â� �Áó .Ý��î üõ ��Â¿µ¨� �ãõ��:¥� ´Æ�¤�±ä �÷�Þ÷ ßþ� Å÷�þ¤�ø ø ß�Ú÷��õ ý¤�ÁÚþ���y = 1kn knXi=1 yi = kkn nXi=1 xi = �x:



55 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ùÀ�»�� ý�û ù¢�¢ Û�Ü½� ¤¢ ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤Ó þÂ ã � � î �¤� ¬ ß þ� � � .¢� ª ü õ ù¢� Ô µ ¨� ö¢Â îø n0h1 = nh � 1 ,kh2 = bkh ,kh1 = dkheÝ� � î üõø ¼�½¬ Ǒ�� °��Â� �� d:e ø b: ö� ¤¢ �î n021 = nh�µÔð �þø ¤ ¤¢ ñ�� .À�µÆû ×þ �ê�®� �� ¼�½¬ Ǒ ��1�ph ñ�Þµ�� �� ø (n0h1; kh1) �ø¥ ¥� ph ñ�Þµ�� �� ùÀª�î .Ý��î üõ ù¢�Ôµ¨� (n0h2; kh1) �ø¥ ¥�ph = (1� fh)=(n2h � nh)� ah2ah1 � ah2 ;ö� ¤¢ �îahi = khi(1� n0hi=nh:khi)n0hi(nh:khi � 1) ; i = 1;2:Â ð¢¤ø�Â � � î ´¨� ù¢Â î ´�� � Â µ �¨ � � ÷ ´ó�� ßþ� ¤¢.Àª Àû��¡ Û¬�� �÷�Þ÷ ß�Ú÷��õ Å÷�þ¤�ø ý�Â� °þ¤��÷�Âµ¨� ��� ý¤�Áð §��Öõ¥�� 2.3�̂ = g(�y) �¤�¬ � � ßµª� ÷ Û �� ì � û ù¤� õ� ¥� ý¤� �Æ �,ö��¨Âð¤ °þ�Â® .À�µÆû �÷�Þ÷ ß�Ú÷��õ ¥� üã��� ü�ãþ.À÷� á�÷ ßþ� ¥� üÚµÆ±Þû °þÂ® ø �û ß�Ú÷��õ ´±Æ÷�̂ À�÷�õ Âð¢¤ø�Â� ×þ Å÷�þ¤�ø ¢¤ø�Â� ý�Â� ℄9[ øø ø ���¤:À�µêÂð ÂÑ÷ ¤¢ Âþ¥ Ýµþ¤�Úó� �� üªø¤.üÜ¬� �÷�Þ÷ ¥� ý¤�ÁÚþ�� �� ý� �÷�Þ÷ ��Â¿µ¨� (1.ùÀª ýÂ�ð �÷�Þ÷¥�� �Ìä Âû ý¤�Áð §��Öõ¥�� (2Â þ¢� Ö õ ¤�¢Â � Í ¨� � ü Ü ¬� Â ð¢¤ø�Â � � ± ¨� ½ õ (3.ùÀª ý¤�Áð §��Öõ¥��À÷�ª üõ ��¿µ÷� ý¤�Ï ý¤�Áð §��Öõ¥�� ý�û¤�µî�ê´ó�� ¤¢ üó�Þãõ Å÷�þ¤�ø �� ýÂ�ð �÷�Þ÷¥�� Å÷�þ¤�ø �î

´ó�� ßþ� ¤¢ �î À÷¢Âî ´��� ℄8[ ö¢��¨� ø ü�¤�î ×õ¥� ´Æ�¤�±ä �y�st =PLh=1Wh�y�h Âð¢¤ø�Â� Å÷�þ¤�øvbwo(�y�st) = LXh=1W 2h 1� fhnh s2h:üó�Þãõ ý� �Ö±Ï ýÂ�ð �÷�Þ÷ ¤¢ V ar(�yst) ö�Þû �î´¨�Â�� Û��ì üµ��¤ �� ö¢��¨� ø ü�¤�î ×õ ©ø¤ .´¨�üÔ�õ ý¢Àä ph ´¨� ßØÞõ üÎþ�Âª ´½� �÷�Ô¨�µõ �õ�℄8[ ö¢� �¨� ø ü �¤� î ×õ �¤ ´ó�� ßþ� ¥� ü ó� · õ .¢�ª℄10[ Âµ�¨ ÛØÈõ ßþ� âê¤ ý�Â� .À÷¢�¢ ���¤� h = 1 ý�Â�¤¢ ý¤�ÁÚþ�� öøÀ� �Âµ¨� ��� ö���ä ´½� üªø¤ ��÷���Èõ ��÷ ø� ¤�î §�¨� �î ¢�¢ ���¤� ý� �Ö±Ï ýÂ�ð �÷�Þ÷´¨� �ãõ�� �±ª ø¢ À�ó�� ℄8[ ö¢��¨� ø ü�¤�î ×õ ©ø¤ý�Â� �î ´¨� �÷�Ú�þ� Âµ�¨ ©ø¤ .�ø�Ôµõ ý� ù��ª �� �õ�:Ý��î üõ ÓþÂã� ��h �Ö±Ïn0h = nh � (1� fh);kh = Nhnh (1� 1� fhnh ):� ÷� Þ ÷ .À � ª� � ü½ �½¬ ¢�Àä� kh ø n0h À � � î Â ê�±ª � � Ý� �î üõ ¤�ÂØ� ¤� � kh �f ÖµÆõ �¤ �Ö±Ï Âû ý�ûn0h Ý¹� �� üþ�û �÷�Þ÷ Å³¨ .¢�ª Û¬�� ý��ãõ��Å� .Ý� � î üõ ��Â¿µ¨� �Ö ±Ï Âû ¥� ý¤�ÁÚ þ�� öøÀ �Û±ì ���Èõ Û��Âõ ��Ö� �Âµ¨� ��� �÷�Þ÷ ��Â¿µ¨� ¥��î ´¨� ù¢Âî ´��� Âµ�¨ Íþ�Âª ßþ� ´½� .¢�ªüõ ��¹÷�¤¢ �÷�Þ÷ Å÷�þ¤�ø �� Â��Â� �Âµ¨� ��� Å÷�þ¤�ø Âð¢¤ø�Â�ýÂð¢¤ø�Â� ©ø¤ ßþ� ü�ãþ .¢�� Àû��¡ üó�Þãõ ´ó��.À�î üõ À�ó�� �÷�Þ÷ ß�Ú÷��õ Å÷�þ¤�ø ý�Â� °þ¤��÷¢�Àä� kh ø n0h ´¨� ßØÞõ �î À þ¢ ö�� � üõ ��®ø � �ü ê¢�Ê � � þø ¤ ¥� �¤�¬ ß þ� ¤¢ .À � ª� ± ÷ ü½ � ½¬



56 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨ý¤�ÁÚþ���� �Âµ¨� ��� 3.3×õ Í¨� � ´¨� ý� ù¢�¨ ¤� µ¡�¨ ý�¤�¢ � î ©ø¤ ßþ�ýÂ�ð �÷�Þ÷ ý�Úó� ¤¢ .Àª üêÂãõ ℄8[ ö¢��¨� ø ü�¤�îßþ� �� (BWR) ý¤�ÁÚþ���� �Âµ¨� ��� ©ø¤ ý� �Ö±ÏÂû ¤¢ ý¤�ÁÚþ���� üê¢�Ê� ý� �÷�Þ÷ �î ´¨� �¤�¬ÛÖµÆõ ¤�Ï �� �Ö±Ï ö� ¤¢ üÜ¬� �÷�Þ÷ Ý¹� �� �Ö±Ï��Ö� �Âµ¨� ��� �÷�Þ÷ ��Â¿µ¨� Å� .¢�ª üõ ��¿µ÷�©ø¤ ßþ� ý�þ��õ ¥� .¢�ª üõ ��¹÷� Û±ì ���Èõ Û��Âõ�î �Âµ¨� �� � ¤� µ¡�¨ � � ö� ö¢� � ¤� ð¥�¨ � � ö�� � üõù¤�ª� À÷�ª üõ ��¿µ÷� ý¤�ÁÚþ���� �¤�¬ �� �û �÷�Þ÷�î ´¨� 11M:M ©ø¤ ¥� ü¬�¡ ´ó�� ©ø¤ ßþ� .¢Âîö� �� �ó�Öõ �õ�¢� ¤¢ ø Àª üêÂãõ ℄10[ Âµ�¨ Í¨�� �ûÀã�©ø¤ ý�Â� �î ý¢¤��õ ��Þ� ßþ� Â���� .¢�ª üõ �µ¡�¢Â�.´¨� ë¢�¬ ��÷ �Úó� ßþ� ¤¢ ¢�ª üõ �µÔðM:MM:M ©ø¤ 4� � ´ ¨� Â µ ú � ýÂ � ð � ÷� Þ ÷¥� � ý� û ý� Ú ó� ü ��Â Ïù¢�¢ ü Ü¬� ýÂ � ð � ÷� Þ ÷ ý�Ú ó� � � � î À ª� � ý� � ÷� ðöøÀ � üÜ¬� � ÷�Þ ÷ Âð� ü�¤� ±ä � � .À �ª� � °¨� � µ õ �ûýÂ�ð �÷�Þ÷¥�� ´¨� Âµú� ´¨� ùÀª ��¿µ÷� ý¤�ÁÚþ��öøÀ � �¤�¬ � � � û � ÷� Þ ÷ � î ¢�ª ü��ÂÏ ý¤�Ï Ýû� ÷� Þ ÷ Â ð� � �� È õ ¤� Ï � � ø À ÷� ª ��¿ µ ÷� ý¤�ÁÚ þ� �ýÂ�ð �÷�Þ÷¥�� �î ´¨� üÖÎ�õ Àª�� ý¤�ÁÚþ���� üÜ¬�BWO ©ø¤ ¢¤�õ ¤¢ �ÜÿÆõ ßþ� .Àª�� ý¤�ÁÚþ���� ÝûùÀª À�ó�� �ãõ�� �±ª ¥� ©ø¤ ßþ� ¤¢ �î�Â� ´¨� ë¢�¬ý�û ù¢�¢ ýÂ�ð �÷�Þ÷ ÂÆî �� Â��Â� ýÂ�ð �÷�Þ÷ ÂÆî ��

.Àª�� Â��Â� üÎ¡ ý�ûÂð¢¤ø�Â�Âþ¢�Öõ fyhi; i = 1; :::; nhg Âð� ý� �Ö±Ï ýÂ�ð �÷�Þ÷ ¤¢ý� �÷�Þ÷ fy�hi; i = 1; :::; n�hg ø �� �Ö±Ï ¤¢ üÜ¬� �÷�Þ÷� � ý¤�Áð §��Öõ¥� � Ûõ�ä ,Àª� � ö� ¥� ù¢�¨ üê¢�Ê�:¢�ª üõ ÓþÂã� Âþ¥ �¤�¬Ch =pn�h(nh � 1)�1=2(1� fh)1=2:�¤�¬ �� ýÂ�ð �÷�Þ÷¥�� Âþ¢�Öõ Ûõ�ä ßþ� ¥� ù¢�Ôµ¨� ��:À÷�ª üõ ý¤�Áð §��Öõ¥�� Âþ¥~y�h = �yh + Ch(�y�h � �yh)ø üÜ¬� � ÷�Þ ÷ ß�Ú ÷� � õ °� �Â � � � �y�h ø �yh ö� ¤¢ �î�Ü�Âõ ßþ� ¥� Å� .À�µÆû �� h �Ö±Ï ¤¢ ýÂ�ð �÷�Þ÷¥��,~y� = PLh=1Wh~y�h ü�ãþ ,ý¤�Áð §��Öõ¥� � ß�Ú÷��õßþ� ¥� ù¢�Ôµ¨� �� üÜ¬� Âð¢¤ø�Â� Å³¨ ø ùÀª �±¨�½õ.(�̂� = g(~y�)) Àþ� üõ ´¨À� ß�Ú÷��õÂð¢¤ø�Â� Ýµ þ¤�Úó� ßþ� � � �î À÷¢Âî ´��� ℄9[ øø ø ���¤ü���µ¨¢ Û��ì �÷�Þ÷ ß�Ú÷��õ ¥� üÎ¡ â���� ý�Â� °þ¤��÷ý�Â � �¤ üÔÜµ¿õ ý�û Ýµ þ¤�Úó� �ú ÷� ß��»Þû .´¨�ý��ª�¡ �ÜÞ� ¥� ýÂ�ð �÷�Þ÷ ý�û ñÀõ ¥� üð¤�� §�î� ��¤� Â ��Â �� ÷ ���Þ µ�� � � ýÂ � ð � ÷�Þ ÷ ø ý� � Ü�Âõ ø¢ßþÂµÞúõ ¥� ü¡Â� �î ¢¤�¢ ü±þ�ãõ ©ø¤ ßþ� �µ±ó� .À÷¢�¢:¥�À��¤�±ä �ú÷�ùÀ�»�� ý�û�Úó� ¤¢ ýÂ�ð �÷�Þ÷¥�� ¤�µî�ê �±¨�½õ (1.Àª�� ¥�¨ ÛØÈõ À÷��� üõ ýÂ�ð �÷�Þ÷.´Æ�÷ Âµõ�¤�� ��Â��ç� ��õ�¢ Íê�� ©ø¤ ßþ� (2Mirror-Math11



57 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ùÀ�»�� ý�û ù¢�¢ Û�Ü½� ¤¢ ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤§��Öõ¥�� ©ø¤ é�¡ Â� M:M ©ø¤ �î ¢�ª üõ ´���¢�ª �ã��Âõ) .´¨� Âµõ�¤�� ��Â��ç� ��õ�¢ �ê�� ý¤�Áð.(℄9 ,10[ ��Û¬�� �Âµ¨� ��� Âð¢¤ø�Â� ¢¤�õ ¤¢ ý� ��Ìì �õ�¢� ¤¢ø ü®�þ¤ À�õ� �Àµ�� .Ý��î üõ ��±�� ø ö��� ë�ê ©ø¤ ¥�¤�Âì ù¢�Ôµ¨� ¢¤�õ ��Ìì ßþ� ¤¢ �î �Âµ¨� ��� Å÷�þ¤�ø.Ý��î üõ ÓþÂã� �¤ À÷Â�ð üõs� = fy�ij ; i = 1; :::n; j = À � � î Â ê : 1 ÓþÂã�n Ý¹� �� ý� �÷�Þ÷ ¥� �Âµ¨� ��� �÷�Þ÷ ×þ 1; :::; Bg��j = �(y�j ) À��î Âê ß��»Þû .Àª�� ¤�ÂØ� ¤�� B ��ø ü®� þ¤ À � õ� .Àª� � ��j �Âµ¨� �� � � ÷�Þ ÷ ¥� üã �� �ý�û¢�Þ÷ �� °��Â� �� �¤ �� Âµõ�¤�� �Âµ¨� ��� Å÷�þ¤�øÓ þÂ ã � ¥� ù¢� Ô µ ¨� � � ø ù¢�¢ ö�È ÷ V ar�(��) ø E�(��).À÷�ª üõ ÓþÂã� Âþ¥ �¤�¬ �� ü�Â¹� âþ¥�� â���E�(��) = 1B BXb=1 ��b ;var�(��) = 1B BXb=1(��b �E�(��))2:ýÂ � ð � ÷� Þ ÷ ý� Ú ó� ¤¢ M:M ©ø¤ ¤¢ : 3 ��Ìì:Ýþ¤�¢ ù¢�¨ üê¢�Ê�ý�Â� °þ¤�� ÷ Âð¢¤ø�Â� ×þ �Âµ¨� ��� Âð¢¤ø�Â� (Óó�.E�(�y�) = �y ü�ãþ ´¨� �÷�Þ÷ ß�Ú÷��õ.V ar�(�y�) = V ar(�y) (�´ª�÷ ö��� üõ 1 ÓþÂã� §�¨� Â� .��±��E�(�y�) = E�0� 1n0k kXi=1 n0Xj=1 y�ij1A

öøÀ� ©ø¤ �� ø üÜ¬� �÷�Þ÷ Ý¹� �� üþ�û �÷�Þ÷ üÜ¬��� ö��� üõ �¤ °ÜÎõ ßþ� .À÷�ª üõ ��¿µ÷� ý¤�ÁÚþ��ü¡Â� ¤¢ �õ� .´Æ÷�¢ ©ø¤ ßþ� ý�Â� ´þ�õ ×þ ö���ä� þ ø BWR ý�û ©ø¤ À�÷�õ ýÂ�ð �÷�Þ÷¥� � ý�û ñÀõ�û�Úó� ßþ� ¤¢ �î�Â� ´Æ�÷ �÷�ð ßþ� ý¤�Áð §��Öõ¥��ö��� üõ �õ� .¢�ª üõ ��¹÷� ý¤�ÁÚþ�� �� ýÂ�ð �÷�Þ÷¤�ð¥�¨ �Âµ¨� ��� üÜ¬� ¤�µ¡�¨ �� �û ©ø¤ ßþ� �î ´Ôð�Âµ¨� ��� ©ø¤ ¤¢ Ý�÷�¢ üõ �î ¤�Ï ö�Þû �Âþ¥ .´¨�ü Ü¬� � ÷� Þ ÷ ¥� ý¤�ÁÚ þ�� � � �¤�¬ � � ýÂ � ð � ÷� Þ ÷ø¢ ßþ� �î üóÀõ À¨¤ üõ ÂÑ÷ �� ñ�� .¢Â�ð üõ �¤�¬üªø¤ .¢�� Àû��¡ ü±¨��õ ñÀõ Àª�� �¤�¢ �fõ��� �¤ üðÄþø.´¨� üðÄþø ßþ� ý�¤�¢ ¢�ª üõ üêÂãõ �õ�¢� ¤¢ �îù¢�¨ üê¢�Ê� ý�Úó� ¤¢ M:M ©ø¤ 1.4üê¢�Ê� ý� �÷�Þ÷ N Ý¹� �� ý� �ãõ�� ¥� À��î ÂêÀª� � ùÀª ��Â¿µ¨� n Ý¹� �� ý¤�ÁÚ þ�� öøÀ � ù¢�¨.k = f�1 ü�¤�±ä �� �þ N = k:n Ý�ª�� �µª�¢ �Øþ¤�Î�k ø n ö¢�� ¼�½¬Âê �� ,n0 = f:n Ý��î üõ ÓþÂã�:¥� ´Æ�¤�±ä �Úó� ßþ� ý�Â�M:M ©ø¤� � ý¤�ÁÚ þ�� öøÀ � ù¢�¨ üê¢�Ê� ýÂ�ð � ÷�Þ ÷ (1.y�n0 ; :::; y�2; y�1 ñ�Ê� �� üÜ¬� �÷�Þ÷ ¥� n0 Ý¹��÷�Þ÷ ¤¢ �÷�Þ÷ Â þ¥ ßþ� ý¤�ÁÚþ�� Å³¨ ø ´±� (2.üÜ¬��÷�Þ÷ ñ�Ê� �� 2 ø 1 Û��Âõ ÛÖµÆõ ¤�ÂØ� ¤�� k (3Å ³ ¨ ø y� = (y�1; :::; y�n) ü þ� � n �Â µ ¨� �� �.�̂� = �(y�) �±¨�½õ



58 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨ÂÑ÷ ¤¢ Âþ¥ Ýµþ¤�Úó� ´ó�� ßþ� ¤¢ .Ý��î üõ ��¿µ÷� n:¢�ª üõ �µêÂðn0 Ý¹� �� ýÂ�ð �÷�Þ÷¥�� ø 1 < n0 < n ��¿µ÷� (1.y�n0 ; :::; y�2; y�1 ñ�Ê� ��¼�½¬ ¯Âª ��) ¤�� k = [n(1�f�)℄=[n0(1�f)℄ (2ßþ�Úþ�� ø ÛÖµÆõ ¤�Ï �� 1 �Ü�Âõ ¤�ÂØ� (k ö¢��� � � Ü �Â õ Â û ¤¢ n0 Ý¹� � � ý� û � ÷� Þ ÷ ö¢Â î.n� = n0:k ö� ¤¢ �î y�n� ; :::; y�2; y�1 ñ�Ê�.¢�ª üõ �µÔð ùÀª ��¬�M:M ©ø¤ ë�ê ý�Úó� ��¸þ� µ ÷ � � ÷ (� ø Ó ó�) ë� ê Í þ�Â ª ´½ � : 4 ��Ìì.´¨� Â±µãõ ù¢�¨ üê¢�Ê� ý�Úó� ¤¢ 3 ��ÌìÀ�õ� ÓþÂã� ßµª�÷ �� üµ��¤ �� ��Ìì ßþ� ��±�� .��±��2 .¢�ª üõ �¹�µ÷ �Âµ¨� ��� Å÷�þ¤�ø ø ü®�þ¤ý� �Ö±Ï ý�Úó� ¤¢ M:M ©ø¤ 2.4Â� üÜî ´ó�� ý� �Ö±Ï ýÂ�ð �÷�Þ÷ ý�Úó� �î üþ�¹÷� ¥�üê¢�Ê� �÷�Þ÷ ü�¤�±ä �� �þ ´¨� ù¢�¨ üê¢�Ê� ý�Úó��Á ó ,´¨� L = 1 � � ý� �Ö±Ï ýÂ�ð � ÷�Þ ÷ ö�Þû ù¢�¨Ý�Þã � Û�� ì Àª ���¤� Û±ì ´ÞÆì ¤¢ �î üÎþ�Âª ��Þ ��Ö±Ï Âû ¤¢ À��î Âê .Àª� � üõ ý� �Ö±Ï ´ó�� ��.Àª�� ¤�ÂìÂ� (kh = f�1h ü�¤�±ä ��) Nh = nhkh �Î��¤nh ø kh Ý��î üõ Âê ø n0h = fhnh Ý��î üõ ÓþÂã��¤�¬ ßþ� Â�è ¤¢) .À�ª�� ü½�½¬ ¢�Àä� h Âû ý�¥� ��´ÞÆì ¤¢ �î Ý��î üõ ù¢�Ôµ¨� ö¢Âî üê¢�Ê� �þø ¤ ¥�ý�Â� �¤ ùÀª ��¬�M:M ©ø¤ ù�Ú÷� (.Àª ù¤�ª� Û±ì:¢Âî ÓþÂã� ö��� üõ Âþ¥ �¤�¬ �� ý� �Ö±Ï ý�Úó�

ÛÖ µÆ õ ¤�Ï � � � ÷� Þ ÷ Â þ¥ k ��Â¿ µ¨� � î ü þ�¹ ÷� ¥�:Ýþ¤�¢ ¢Â�ð üõ �¤�¬E�(�y�) = 1k kXi=1E�0� 1n0 n0Xj=1 y�ij1A = 1k kXi=1 �y = �y:ö�� � üõ � ��È õ ¤�Î � � �Ìì �ø¢ ´ÞÆì �� ± �� ý�Â �:´ª�÷V ar�(�y�) = V ar�0� 1n0k kXi=1 n0Xj=1 y�ij1A= 1k2 kXi=1 V ar�0� 1n0 n0Xj=1 y�ij1A= 1� f�k:n0 s2:üÜ¬� �÷�Þ÷ ýÂ�ð �÷�Þ÷ ÂÆî �� ýÂ�ð �÷�Þ÷¥�� ÂÆî ö��:Ýþ¤�¢ ´¨� Â��Â�V ar�(�y�) = 1� fn s2 = V ar(�y):2 .À�î üõ Ûõ�î �¤ ��Ìì ��±�� ßþ� �î�Â÷� Àþ�ª ø ¢¤�¢ ¢��ø �þø ¤ ßþ� ¥� ù¢�Ôµ¨� ¤¢ �î üÏÂªø n0 ö¢� � ¼�½¬ �ø� ó ,´Æ÷�¢ ´þ¢øÀ½õ ×þ ö�� µ �üþ�û Û� ù�¤ �µ± ó� .´¨� n0 = fn � 1 ¯Âª ý¤�ÂìÂ�.´¨� ùÀª ���¤� ��÷ ö� ý�Â�ü½�½¬ ¢Àä üóø ù¢�� n0 = fn � 1 À��î Âê (Óó�Ý¹� ö¢Â î ü ê¢�Ê � Û Þ ä � � ö�� �ü õ ù� Ú ÷� ,À ª� ± ÷ñ�Þµ�� �� �î ¢Âî ��¿µ÷� �¤�¬ ßþ� �� �¤ ýÂ�ð�÷�Þ÷¥��dfne �Â÷� 1� p ñ�Þµ�� �� ø �µêÂð ÂÑ÷ ¤¢ bfn �¤ n0 ,p¢�ª üõ ��¿µ÷� ý¤�Ï p ö� ¤¢ �î .ÝþÂ�ð üõ ÂÑ÷ ¤¢ö� °þ¤��÷ Âð¢¤ø�Â� �� Â��Â� �y Å÷�þ¤�ø ¢¤ø�Â� �¹�µ÷ �î.Àª�� üó�Þãõ ´ó�� ¤¢ø 1 ß�� ý¢Àä �¤ n0 ,Àª�� 0 < fn < 1 Âð� ñ�� (�



59 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ùÀ�»�� ý�û ù¢�¢ Û�Ü½� ¤¢ ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤
´ª�÷ ö��� üõ .��±��E�(�y�h) = E� 24 1n�h khXi=1 n0hXj=1 y�hij35= 1kh khXi=1E� 24 1n0h n0hXj=1 y�hij35 = 1kh khXi=1 �yh = �yh:Å�E�(�y�st) = E� LXh=1Wh�y�h = LXh=1Wh�yh = �yst:¥� �ø¢ ´ÞÆì ��±�� ý�Â� .¢�ª üõ Ûõ�î Óó� ��±�� �îÛÖµÆõ ¤�Ï �� ÓÜµ¿õ ��Ö±Ï ¤¢ ýÂ�ð �÷�Þ÷ �î üþ�¹÷�:Ýþ¤�¢ ,¢Â�ð üõ ��¹÷�V ar�(�y�st) = LXh=1W 2h V ar�0� 1khn0h khXi=1 n0hXj=1 y�hij1A= LXh=1 W 2hh2h khXi=1�1� f�hn0h s2h�= LXh=1W 2h 1� fhnh s2h2 .¢�ª üõ Ûõ�î ��Ìì ��±�� �în0h ö��� üõ �Áó ´¨� ¤�ÂìÂ� kh ø n0h Âû ý�Â� ë�ê ��Ìì(f�h = n0h=nh) ýÂ � ð � ÷�Þ ÷¥� � ÂÆî �î ¢Â î ý¤�Ï �¤¤¢ .Àª�� (fh = nh=nh) üÜ¬� ýÂ�ð �÷�Þ÷ ÂÆî �� Â��Â�.Àª Àû��¡ ù¢�¢ ¼�®�� ��¿µ÷� ßþ� ´þ�õ �õ�¢���¨ ¤ø�µÈð öÀª ¤�� ý�Â� n0h ��¿µ÷� 1.2.4ø E�(�y�) = �y Àª ù¤�ª� �î ý¤�Î÷�Þû Û±ì Ýµþ¤�Úó� ¤¢âþ¥�� ñø� ¤ø�µÈð ø¢ ü�ãþ .´¨� V ar�(�y�) = V ar(�y)¤¢ .À�µÆû �y ñø� ¤ø�µÈð ø¢ °þ¤��÷ Âð¢¤ø�Â� �� Â��Â� �y�

� � ý¤�ÁÚ þ�� öøÀ � ù¢�¨ üê¢�Ê� ýÂ�ð � ÷�Þ ÷ (1�� �Ö±Ï Âû ¤¢ üÜ¬� �÷�Þ÷ ¥� 1 < n0h < nh Ý¹�.y�hn0h ; :::; y�h2; y�h1 ñ�Ê��÷�Þ÷ ¤¢ �÷�Þ÷ Â þ¥ ßþ� ý¤�ÁÚþ�� Å³¨ ø ´±� (2.üÜ¬�¤�Â Ø � ¤� � kh = [nh(1 � f�h)℄=[n0h(1 � fh)℄ (3� ÷� Þ ÷ ñ� Ê � � � 2 ø 1 Û ��Â õ Û Ö µ Æ õ� ¹ � µ ÷ ¤¢ ø y�hnh ; :::; y�h2; y�h1 �Â µ ¨� �� �s� = fy�hi : h = 1;2; :::; L; i = 1;2; :::; nhg.�̂� = �̂(s�) �±¨�½õ (4öøÀ � ýÂ � ð � ÷� Þ ÷ ´ Þ Æ ì ¤¢ � î ´ ª�¢ � �� � À þ� ��÷�Þ÷ ÂÆî �� ´¨� Â��Â� ýÂ�ð �÷�Þ÷¥�� ÂÆî ý¤�ÁÚþ��¤�ÂØ� ¤�� kh �¤ �Ü�Âõ ßþ� Û�ó¢ ß�Þû �� ,üÜ¬� ýÂ�ð.¢�ª Û¬�� nh Ý¹� �� ýÂ�ð �÷�÷¥�� ¤�¢Â� �� Ý��î üõ
�Ö±Ï ý�Úó� ¤¢ ùÀª ��¬�M:M ©ø¤ ¤¢ : 5 ��ÌìÂ ð¢¤ø�Â � ý�Â � ,À � ª� � �̂ = �yst ø � = �Y ü µ ìø ý�ö� ¤¢ � î �y�st = PLh=1Wh�y�h ü � ã þ ö� �Â µ ¨� �� �:Ýþ¤�¢ �y�h =Pkhi=1Pn0hj=1 y�hij=n�hü � ã þ ,´ ¨� �yst ° þ¤�� ÷ Â ð¢¤ø�Â � �y�st (Óó�.E�(�y�st) = �yst�y�st �Â µ ¨� �� � Â ð¢¤ø�Â � �Â µ ¨� �� � Å ÷� þ¤�ø (�ü � ã þ .�yst ü ó� Þ ã õ Â ð¢¤ø�Â � Å ÷� þ¤�ø � � ´¨� Â ��Â �.V ar�(�y�st) = V ar(�yst)



60 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨:Ýþ¤�¢ ñ�� .À�µÆûE�(�y� � �y)3= 1k3 ( kXj=1E�(�y�j � �y)3 + 3 lXj 6=l E�(�y�j � �y)E�(�y�l � �y)2+ kXj 6=l6=mE�(�y�j � �y)E�(�y�l � �y)E�(�y�m � �y))= 1k3 kXj=1E�(�y�j � �y)3= n2(1� f�)(1� 2f�)m3(kn02)(n� 1)(n� 2) : (7)üê¢�Ê� �÷�Þ÷ ×þ ¥� �û �y�j �î ´Ö�Ö� ßþ� ¥� Â�¡� �Î��¤À÷�ª üõ Û¬�� üÜ¬� �÷�Þ÷ ¥� n0 Ý¹� �� ý¤�ÁÚþ�� ��üõ ´¨¢ �� ℄12[ Ý��¡�¨ ø Ý��¡�¨ �ó�Öõ �¹�µ ÷ ¥� ø:Ýþ¤�¢ .Àþ�n2(1� f�)(1� 2f�)m3(kn02)(n� 1)(n � 2)= (1� fh)(1� 2fh)m3h(nh � 1)(nh � 2) [1�Ah℄: (8)ö� ¤¢ �îAh = (f�h � fh)(1� f�h)(1 � 2fh) ::Ýþ¤�¢ (6) �Î��¤ ¤¢ (8) ø (7) Í��ø ¤ ý¤�ÁÚþ�� ��E�(�y� � �y)3= LXh=1W 3h (1� fh)(1 � 2fh)m3h(nh � 1)(nh � 2) [1�Ah℄:�î Àª�� üõ öÀª ¤�� ý�Î¡ Ûõ�ä Û±ì �Î��¤ ¤¢ AhÂ��Â� üÜ¬� ýÂ�ð �÷�Þ÷ ÂÆî �� ýÂ�ð �÷�Þ÷¥�� ÂÆî Âð�n0h = fh = nh Âð� ü�ãþ ßþ� .Àª Àû��¡ Ah = 0 Àª���÷�Þ÷ ��¨ ¤ø�µÈð �� ýÂ�ð �÷�Þ÷¥�� ��¨ ¤ø�µÈð Àª��.Àª Àû��¡ ö�ÆØþ

¤ø�µÈð �î ý¤�Ï �� ´¨� n0h ö¢Âî �À�� éÀû Ç¿� ßþ�.¢�ª �̂3(�y) �� Â��Â� E�(�y� � �y)3 ü�ãþ �Âµ¨� ��� ��¨°þ¤��÷ Âð¢¤ø�Â� nh � 2 ý�Â� �î Ýþ�ª üõ ¤ø�¢�þ �Àµ��:�� ´¨� Â��Â� E(�y �E(�y))3�̂3(�y) = LXh=1W 3h (1� fh)(1� 2fh)m3h(nh � 1)(nh � 2) ;ö� ¤¢ �îm3h = 1nh nhXi=1(yhi � �yh)3:Âê �� .´¨� ��h �Ö±Ï ¤¢ ��¨ �±�Âõ ý� �÷�Þ÷ ¤ø�µÈð� Ö ± Ï Â û ¤¢ � ÷� Þ ÷ Û î Ý¹� ,kh ø n0h ö¢� � ¼ �½¬¥� ´Æ�¤�±än�h = khn0h = nh(1� f�h)1� fh :� � .´¨� ýÂ�ð � ÷�Þ ÷¥� � ÂÆî f�h = n0h=nh ö� ¤¢ �îE�("h) = 0´ª�÷ ö��� üõ ,"h =Wh(�y�h � �yh)Âê�¹�µ÷ ¤¢ øE�(�y� � �y)3 = E� LXh=1 "h!3= LXh=1E�("3h)= LXh=1W 3hE�(�y�h � �yh)3: (6)ö¢Âî ÂÑ÷ éÂ¬ �� ,E�(�y�h � �yh)3 ö¢Âî �À�� ý�Â� ñ��´ª�÷ ö��� üõ ��Ö±Ï ö¢�� ÛÖµÆõ �� ��� hÅþ�÷Âþ¥ ¥��y� = 1k kXj=1 �y�j = 1kn0 kXj=1 n0Xl=1 y�jl:� � ¯� �Â õ ° � �Â � � � l ø j ý� û Åþ� ÷ Â þ¥ ö� ¤¢ � îÝµþ¤�Úó� ¤¢ ý¤�ÁÚþ�� öøÀ� ø ý¤�ÁÚþ���� ý�û ´ÞÆì



61 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ùÀ�»�� ý�û ù¢�¢ Û�Ü½� ¤¢ ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤üêÂÏ ¥� .À�µÆû K ¯Âª �� ýÂ�ð �÷�Þ÷¥��E1�V ar2�(�y�)= p V ar(�y�jK = k1) + (1� p)V ar(�y�jK = k2)= p� 1� f�k1n0 s2 + (1� p)� 1� f�k2n0 s2= 1� f�n0 � pk1 + 1� pk2 � s2:Ýþ¤�¢ ë�ê �¤�±ä ¤¢ p ý¤�ÁÚþ�� ��E1�V ar2�(�y�) = 1� f�kn0 s2: üêÂÏ ¥�V ar1�E2�(�y�) = V ar1�(�y) = 0:� � .¢�ªüõ �¹� µ ÷ k ¥� �y ñ�Ö µ¨� ¥� Â �¡� ýø�Æ � � î��Ìì ��±�� (10)ø (?? ) Í��ø ¤ ø ¸þ�µ÷ ßþ� ¥� ù¢�Ôµ¨�2 .¢�ª üõ Ûõ�î¢� ª ù¢� Ô µ ¨� n0h = fhnh � �®Â ê ¥� Â ð� ë� ê ©ø¤ ¤¢¼�½¬ Â�è kh Ýû ø nh Ýû �î ¢¤�¢ ¢��ø ßþ� ñ�Þµ��üê¢�Ê� ý�Â � üþ�û ©ø¤ ¥� � � ÷ ´ó�� ßþ� ¤¢ .À�ª� �V ar�(�y�) = V ar(�y) ýø�Æ� �� ´¨� ¤��µ¡� ø¢ ßþ� ö¢Âî¼�½¬ ¯Â¨ �� k ö¢Âî üê¢�Ê� ©ø¤ ×þ .¢�ª ¤�ÂìÂ�üõ ´ÞÆì ß þ� ¤¢ .Àª ù¤� ª� Û ± ì � Ü�Â õ ¤¢ n0 ö¢� ��� ©ø¤ ×þ .ÝþÂ�Ú� ÂÑ÷ ¤¢ üê¢�Ê� ��÷ �¤ n0 Ý�û��¡,n2 = dn0e ,n01 = bn0 À��î Âê �î ´¨� �¤�¬ ßþ��� �¤ (n01; k1) ´Ô� ù�Ú÷� ,À�ª�� k2 = dke ø k1 = bkÝ��î üõ ��¿µ÷� 1� p ñ�Þµ�� �� �¤ (n02; k2) ø p ñ�Þµ���îp = �1�fn � 1�n02=nk2n02 ��1�n01=nk1n01 � 1�n02=nk2n02 � :

Â�è ´ó�� ¤¢ kh ø n0h ��¿µ÷� ö¢Âî üê¢�Ê� 2.2.4¼�½¬�÷�Þ÷ ý�Úó� ¤¢ �î ¢�¢ ö�È÷ üµ��¤ �� ö��� üõ �Àµ�� ¤¢ù�Ú÷� Àª�� 1 � n0h � nh=(2� fh)Âð� ý� �Ö±Ï ýÂ�ðkh = [n(1� f�h)℄=[n0(1� fh)℄ � 1Kh Â�çµõ Àª�±÷ ü½�½¬ ¢Àä kh Âð� ñ�� .¢�� Àû��¡:Ý��î üõ ÓþÂã� Âþ¥ �¤�¬ �� �¤ph = P (Kh = kh1) = � 1kh � 1kh2� =� 1kh1 � 1kh2�.P (Kh = kh2) = 1� ph ø¯Âª ¤¢ �î ù¢� � kh2 = dkhe ø kh1 = bkh ö� ¤¢ �î� � ñ�� .À��î üõ ëÀ¬ 1 � kk1 � kh � kh2 � nh,Kh ¥� ù¢�Ôµ¨� �� ø Àª ���¤� Û±ì ´ÞÆì ¤¢ �î üÞµþ¤�Úó�.Ý�û¢ üõ ��¹÷� �Ö±Ï Âû ¤¢ ÛÖµÆõ ¤�Ï �� �¤ �þø ¤À ª� � �̂ = �y Â ð� ë� ê ©ø¤ ¥� ù¢� Ô µ ¨� � � : 6 ��Ìì.¢�� Àû��¡ V ar�(�y�) = V ar(�y) ù�Ú÷�Ý�÷�¢ üõ .��±��V ar�(�y�) = LXh=1W 2h V ar(�y�h): (9)ÛÖµÆõ ¤�Ï �� �û �Ö±Ï ¤¢ ýÂ�ð �÷�Þ÷ �î üþ�¹÷� ¥��Ö±Ï ×þ ý�Â� �¤ V ar(�y�h) ë�ê �Î��¤ ¤¢ ,¢�ª üõ ��¹÷�ÂÑ÷ ¤¢ �� �Áó .Ý��î üõ ´��� �¤ ��Ìì ø ù¢¤ø� ´¨¢ ��:Ýþ¤�¢ hÅþ�÷Âþ¥ ßµêÂÚ÷V ar�(�y�) = E1�var2�(�y�) + V ar1�E2�(�y�): (10)Å÷�þ¤�ø ø ü®�þ¤ À�õ� °��Â� �� V ar1� ø E1� ö� ¤¢ �îÅ÷�þ¤�ø ø ü®�þ¤ À�õ� V ar1� ø E1� ø ýÂ�ð �÷�Þ÷¥��



62 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨ý�Ú ó� × þ ý�Â �� � � ,´¨� Â � ð ´ ìø ýÂ õ� ù� ÚÈ ÷�¢ùÀ Ø È ÷�¢ ß µ êÂ ð Â Ñ ÷ ¤¢ � � ý� � Ö ± Ï ýÂ � ð � ÷� Þ ÷�¤ ö� ¤� � ã õ é�Â ½ ÷� ø ß � Ú ÷� � õ ,� Ö ± Ï ö�� � ä � � � ûL = 10 ,N = 210 �ãõ�� ßþ� ¤¢ .Ý � � î üõ ¢¤ø�Â �Ni = f33;25;22;30;33;14;13;12;13;15g øÂ� (D) ýÂ�ð �÷�Þ÷ ý�Î¡ ö�Âî ßµêÂð ÂÑ÷ ¤¢ �� .´¨��Ö±Ï ý�Úó� ¤¢ �÷�Þ÷ Ý¹� ß��ã� ¤¢ Âþ¥ �Î��¤ §�¨�.Ý��î üõ É¿Èõ �¤ n ,ý�n0 = Z21��=2S2D2 ; n = n01+ n0=N :1� �=2íÀ�� °��Â� �� S2 ø Z21��=2 ë�ê �Î��¤ ¤¢Â ê � � .À � µ Æ û � ã õ� � Å ÷� þ¤�ø ø ñ� õÂ ÷ â þ¥� �¥� Û ¬� � ¸ þ� µ ÷ §� ¨� Â � ø T = 35 ø � = 0=05℄1[ ü¹�ð ý�ì� Í¨�� �ãõ�� ßþ� ý�û ù¢�¢ ýø¤ ü¨¤Â�ø n = 70´ª�¢ Ý�û��¡ �Áó ø S2 = 12840=9 Ýþ¤�¢�� �¤ �û �÷�Þ÷ Ý¹� ö��� üõ ���®Âê ßþ� �� .f = 0=33:´êÂð ÂÑ÷ ¤¢ Âþ¥ �¤�¬ �� °¨��µõÉ�Ê¿� ñ�Þä�ni = f11;8;7;10;11;5;4;4;4;6g:�÷�Þ÷¥�� ©ø¤ ¤�ú� ¥� ù¢�Ôµ¨� �� ë�ê Íþ�Âª §�¨� Â�ß � Ú ÷� � õ ¢¤ø�Â � � � � ó� Ö õ ß þ� ¤¢ ùÀ ª ü êÂ ã õ ýÂ � ðý�¥� �� �Ü¬�� ¸þ�µ÷ .Ýþ¥�¢Â� üõ ö� Å÷�þ¤�ø ø �ãõ��Â î£ � � �¥� .´¨� ùÀª � ��¤� 1 ñøÀ� ¤¢ B = 1000.À÷� ùÀõ� ´¨¢ �� R ¤��ê� �Â÷ ¥� ù¢�Ôµ¨� �� ¸þ�µ÷ �î ´¨�

�� �̂ = �y �î üµó�� ¤¢ ùÀª ö��� �þø ¤ ßµêÂð ÂÑ÷ ¤¢ ��¤¢ � � .V ar�(�y�) = V ar(�y) ¢�¢ ö�È ÷ ö�� � üõ üµ��¤:Ýþ¤�¢ hÅþ�÷ Âþ¥ ßµêÂÚ÷ ÂÑ÷V ar�(�y�) = p V ar�(�y�jK = k1; n0 = n01)+(1� p) var�(�y�jK = k2; n0 = n02)= p� 1� n01=nk1n01 s2+(1� p)� 1� n02=nk2n02 s2:üõ Û¬�� �¥� �¹�µ ÷ ë�ê �¤�±ä ¤¢ p ý¤�ÁÚþ�� � �.¢�ªý¢Àä �Æþ�Öõ 5ýÂ�ð �÷�Þ÷¥�� ÓÜµ¿õ ý�û ©ø¤ ´ì¢ ´ÞÆì ßþ� ¤¢�Æþ�Öõ üãì�ø ñ�·õ ×þ ý�Â� �¤ �ó�Öõ ßþ� ¤¢ ùÀª ���¤�À � ��¨� üÞÜä ��À� ó� � ¤� î ßþ� ��¹÷� ý�Â � .À ÷�ª üõ�ãõ�� .À÷� ùÀª �µêÂð ÂÑ÷ ¤¢ ÀúÈõ ü¨ø¢Âê ù�ÚÈ÷�¢(ùÀØÈ÷�¢) �Ö±Ï 10 Ûõ�ª ´¨� ý� �ãõ�� �ãó�Îõ ¢¤�õø À���¨� üÞÜä ��À�ó�� ß�Ú÷��õ ¢¤ø�Â� Õ�Ö½� éÀû øé�Â½÷� ×½õ ¥� ù¢�Ôµ¨� �� ¢¤ø�Â� ßþ� ´ì¢ ö���õ ß��ã�ý�û ´�ó�ãê ý��±õ Â� À���¨� üÞÜä ��À�ó�� .´¨� ¤��ãõ��µî �Þ�Â� ,�ó�Öõ Ó�ó�b� ,��µî Ó�ó�b� À�÷�õ ö�÷� üÞÜä.¢�ª üõ �±¨�½õ �ú÷� Â�Ñ÷ ø �ó�Öõ øÀ � �� ¨� �� Þ � ü Þ Ü ä ��À � ó� � � ± ¨�½ õ � î ü þ�¹ ÷� ¥�.ýÂ�ð �÷�Þ÷¥�� ý�úªø¤ �Æþ�Öõ ý�Â� ùÀª ���¤� ñøÀ� .1 ñøÀ��y�rs �y�wr �y�mm �y�bwo �yst Âµõ�¤��225=83 225=10 225=01 225=13 225=18 ß�Ú÷��õ147=46 102=49 110=03 106=25 108=98 Å÷�þ¤�ø



63 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ùÀ�»�� ý�û ù¢�¢ Û�Ü½� ¤¢ ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤ý�û ù¢�¢ §�¨� Â� Ýû �÷�Þ÷ ß�Ú÷��õÅ÷�þ¤�ø ¢¤�õ ¤¢¥� BWO ø M:M ý�û ©ø¤ �î À¨¤ üõ ÂÑ÷ �� ñøÀ�.À�ª�� ¤�¢¤�¡Â� ýÂµÈ�� ´ì¢ýÂ�ð �¹�µ÷ 6ý�Úó� ¤¢ ýÂ�ð �÷�Þ÷¥�� ÓÜµ¿õ ý�û ©ø¤ �ó�Öõ ßþ� ¤¢��¹÷� ý�û ü¨¤Â� �� .À÷� ùÀª �Æþ�Öõ ø ���¤� ý� �Ö±Ï©ø¤ ÂÚþ¢ ¥� Â��¤�îM:M ©ø¤ �î ´Ôð ö��� üõ ùÀªý�û ñÀõ ��Þ� ý�Â� ©ø¤ ßþ� .Àª�� üõ ùÀª ���¤� ý�û� � ýÂ � ð � ÷� Þ ÷ ø ý� � ª�¡ ;ý� � Ö ± Ï) ýÂ � ð � ÷� Þ ÷§�î ý�Â� ø ù¢�� �Â�� Û��ì üµ��¤ �� (Â��Â��÷ ���Þµ��¥� üÎ¡ Â�è â���� Å÷�þ¤�ø �ÜÞ� ¥� �ûÂð¢¤ø�Â� ¥� üð¤��.℄11[ ´¨� Â±µãõ �û íÀ¬ ø ß�Ú÷��õ

©ø¤ ¤�ú� Âû �î À þ¢ ö�� � üõ ñøÀ� ßþ� ùÀû�Èõ � �ß�Ú ÷� � õ ý�Â � ü÷�ÆØ þ ¢¤ø�Â � �f ± þÂ Ö � ýÂ�ð � ÷�Þ ÷¥� �� ÷�Þ ÷ ß�Ú÷� �õ � � ¤� �Æ� �û ¢¤ø�Â � ßþ� ø À÷¤�¢ �ãõ��Àª ù¤�ª� �f ± ì �î ý¤�Ï ö�Þû .À� µÆû ×þ¢� ÷ (�yst)�÷�Þ÷ ¤¢ ù¤�õ� ý�Â� ý¢¤ø�Â� ýÂ�ð �÷�Þ÷¥�� ý�û ©ø¤ß�Ú÷� �õ �ãõ�� ßþ� ¤¢ ñ�·õ ö�� �ä �� .À� µÆû üÜ¬�(ü¹�ð ý�ì� Õ�Ö½� §�¨� Â �) ´¨� 217=55 Â ��Â �� ÷� Þ ÷ ß � Ú ÷� � õ ü � ã þ � ã õ� � ß � Ú ÷� � õ Â ð¢¤ø�Â � øý�ûÂð¢¤ø�Â� �î ´¨�À�� ë�ê ñøÀ� ¥� .225=18 Â��Â��� �� À�µÆû ÂµØþ¢�÷ ý� �÷�Þ÷ ß�Ú÷��õ �� ýÂ�ð �÷�÷¥��ß�Ú÷��õ ý�Â� ý�ûÂð¢¤ø�Â� �ú÷� ü�ãþ .�ãõ�� ß�Ú÷��õÂµõ�¤�� ý�Â� ý� �÷�Þ÷ Âð¢¤ø�Â� ��Âû ñ�� .À�µÆû �÷�Þ÷À�û��¡ Â� ßÿÞÎõ ��÷ ýÂ�ð �÷�Þ÷¥�� Àª�� ÂµÖ�ì¢ �ãõ��.¢��â��Âõ
�ó�¨¤ ,ÀúÈõ ü¨ø¢Âê ù�ÚÈ÷�¢ ý�û ùÀØÈ÷�¢ À���¨� üÞÜä ��À�ó� � �Æþ�Öõ ,(1381) .� ,ü¹�ð ℄1[.ÀúÈõ ü¨ø¢Âê ù�ÚÈ÷�¢ ,Àª¤� ü¨��ª¤�î[2℄ Bikel, P.J. and Freedman, D.A. (1984), Asymptoti normality and the Bootstrap in strati�edsampling., Ann.Statist. 12, 470-482.[3℄ Cohran, W.G. (1977), Sampling Tehniques., John Wiely, New York.[4℄ Efron, B. (1979), Bootstrap mothods: another look ot the jakknife., Ann.Statist. 7, 1-26.[5℄ Gross, S. (1980), Median Estimation in Sample Survey., Proeedings of Setion on SurveyResearh Methods, Amerian Statistial Assoiation. , 181-184.
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