
ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 22ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ß�Ú÷��õ ý�Â� ý¥�ê ö���ÞÏ� Û¬��ê1ü��� ñ��ùÀ�Ø�ý¥� ê Â µ õ�¤� � ý�Â � ý¥� ê � êÂÎ¨×þ ø � êÂ Ïø¢ ö� � � Þ Ï� Û¬�� ê ö¢¤ø� ´¨¢� � ý�Â � À þÀ� ©ø¤ ×þ � ó� Ö õ ß þ� ¤¢,ü ÷� � � Þ Ï� Û ¬�� ê ß � � � ´ ¡� ¨ ¤¢ ùÀ ª ù¢� Ô µ ¨� ý� ûù¢�¢ .¢� ªü õ ü êÂ ã õ ý¥� ê ü ê¢� Ê � ý� ûÂ � ç µ õ §� ¨�Â � øö¢¤ø� ´¨¢� � ñ� Þ ã õ ý� û©ø¤ ýÂ � ð¤� î� � Â � ü � µ ± õ ,©ø¤ ß þ� .À � µ Æ û ñ� õÂ ÷ ý¥� ê ü ê¢�Ê � ý� ûÂ � ç µ õ ��À û� È õ¤¢ .À � þ�ü õ ´ ¨¢� � ý¥� ê Â µ õ�¤� � ý� û©Â � �h ¥� � î ,´ ¨� ü þ� ûÂ µ õ�¤� � ý�Â � � êÂ Ï× þ ø � êÂ Ïø¢ ö� � � Þ Ï� Û¬�� ê� � .¢� ªü õ ù¢� Ô µ ¨� ,À � þ�ü õ ´¨¢� � ý¥� ê ��À û�È õ ý� û©Â � �h ¥� � î ü þ� ûù¢�¢ ¥� ü ó� Þ ã õ ö� � � Þ Ï� Û¬�� ê ´¡� ¨ý¥� ê Â µ õ�¤� � Â û ´ þ� Ì ä ý�Â � ý¤� � ã õ Å ³ ¨ .À þ�ü õ ´ ¨¢� � ö� � � Þ Ï� � � �� ÷ × þ ,ö� � � Þ Ï� Û¬�� ê ß þ� ° � îÂ �Â µ õ�¤� � Â û ´ þ�Ìä â �� � � î ´¨� ü î�Â µ ª� � � °¨� � µ õ ´ þ�Ìä ß þ� ¤�À Ö õ .¢� ªü õ ü êÂ ã õ ý¥� ê ö� � � Þ Ï� � Ü¬� ê ¤¢.´¨� ùÀª ¼þÂÈ� ø �µêÂð ¤�Âì ù¢�Ôµ¨� ¢¤�õ ý¢Àä ø ý¢Â�¤�î ñ�·õ ø¢ ¤¢ ,ý¢�ú�È�� ©ø¤ .¢¤ø�üõ ¢��ø�� ö���ÞÏ� ����÷ �� ý¥�ê.ý¥�ê ö���ÞÏ� �Ü¬�ê ,ö���ÞÏ� �Ü¬�ê ,ñ�õÂ÷ ý¥�ê üê¢�Ê� Â�çµõ ,ý¥�ê üê¢�Ê� Â�çµõ :ýÀ�Üî ý�ûù��ø03E72, 60D05, 62F25 :(MSC2000) üä�®�õ ýÀ��ù¢¤Õ�ì¢�÷ Âþ¢�Öõ ,üê¢�Ê� Â�çµõ Âþ¢�Öõ �î ´¨� üµó�� ,´¨�øÂ�ø ¤ ý¥�ê/Ýú±õ/Õ�ì¢�÷ ��Àû�Èõ �� ÛÞä ¤¢ �Áó ø À�µÆû�ãõ�� ý
 ¥�ê Âµõ�¤�� ×þ ý�Â� Ý�û��¡üõ üêÂÏ ¥� ø ,Ý�µÆûüó�Þãõ ´ó�� �� ¤�î �ø�Ô� âì�ø ¤¢ .Ý���� � ö���ÞÏ� �Ü¬�ê:Ý�µÆû ����õ ö���ÞÏ� �Àä â±�õ ø¢ �� �¹�þ� ¤¢ �î ´¨� ßþ�ü¨¤Â� ý�� �� �÷�Þ÷ ��¿µ÷� ¥� üª�÷) üó�Þµ�� ö���ÞÏ� �Àä�Àä ø (üþ���Âþ¥ üó�Þµ�� ñÀõ á�÷ �� ��Æ�õ �þ/ø �ãõ�� ÛîÂþ¢�Öõ ¤¢ ´�ãÎì �Àä ø ��ú�� ¥� üª�÷ ý¥�ê/ü÷�Øõ� ö���ÞÏ�ý�ù� �ª ,� ó� Ö õ ßþ� ¤¢ .�ãõ�� ý
 ¥� ê Â µ õ�¤� � � þ/ø ��Àû�ÈõÂ� ø ý¥�ê Âµõ�¤�� ×þ ý�Â� ö���ÞÏ� �Ü¬�ê Û�ØÈ� ý�Â� ÀþÀ�Â� ù���î ý¤øÂõ ´Æ¿÷ .Ý�û¢üõ �þ�¤� ý¥�ê ��Àû�Èõ §�¨�Í�½õ ¤¢ ö���ÞÏ� Û¬��ê á�®�õ ¤¢ �µêÂð �¤�¬ ��ãó�Îõ.Ý�û¢üõ ��¹÷� ý¥�ê

�õÀÖõ 1¯�±�µ¨� ¤¢ Ýúõ ø üÜ¬� �¡�ª ×þ ý��Ü¬�ê ü��þ¢¤ø�Â� �þÂÑ÷ü�µ±õ ,ý��Ü¬�ê ý�û¢¤ø�Â� ¤¢ ¸þ�¤ ý�û©ø¤ .´¨� ý¤�õ�Õ�ì¢ :À�÷�õ ,À�ª��üõ ü¨�¨� ��®øÂÔõ ¥� ý��ä�Þ¹õ Â�¤�À Ö õ ö¢� � Õ � ì¢ ,��À û� È õ (öÀª ©¤�� ð Õ � ì¢ ø) ö¢� ��� ¯��Âõ ��®øÂÔõ ,�÷�Þ÷ ù¥�À÷� ö¢�� üê�î ,ñ�ú¹õ Âµõ�¤��ßþ� ¥� ­Âê À�� �þ ×þ üû�ð ÛÞä ¤¢ .... ø ,�ãõ�� âþ¥��Û� ó¢ � � �·õ) ö�� �üÞ÷ �îßþ� � þ ,À� µÆ� ÷ ¤�Â ìÂ � ��®øÂÔõÛ¬�� ö���ÞÏ� �ûö� ý¤�ÂìÂ� ¥� (�÷�Þ÷ ù¥�À÷� ö¢�� ×��î.¢Âî¤¢ ö��µ� �� À�îüõ ×Þî ý¥�ê ý�û�ä�Þ¹õ �þÂÑ÷ ¥� ù¢�Ôµ¨��þ/ø ��Àû�Èõ �� �î üþ�û´ó�� ùÄþø�� ,ë�ê Íþ�Âª ¥� ü¡Â�ü±¨��õ ý�ûù��ª ,Ý�µÆû øÂ�ø ¤ Õ�ì¢�÷ ý�ûÂ�çµõ �þ/ø �ûÂµõ�¤��� ó�Öõ ßþ� á�®�õ �î ,¢¤��õ ßþ� ¥� üØþ .¢�Þ ÷ ßþ�Úþ�� �¤j:
ha
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23� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ß�Ú÷��õ ý�Â� ý¥�ê ö���ÞÏ� Û¬��êÀ�� ø � ó� Ö õ ßþ� ý
 ¢�ú �È� � ©ø¤ ß� � ù� �� î ý��Æþ� Öõ � �ýÂ�ð�¹�µ÷ �� ÝÈª Ç¿� ¤¢ ø ,¢¤�¢ ���õ¥ ßþ� ¤¢ ÂÚþ¢ ©ø¤.Ýþ��µ¡�¢Â�Óþ¤�ã� ø Ý�û�Ôõ 2ý¥�ê ¢�Àä� ø �û�ä�Þ¹õ 1.2ý¥� ê �ä�Þ¹õ .Àª� � â�Â õ �ä�Þ¹õ ×þ X À � � î ­Âê.¢�ªüõÉ¿Èõ ~A : X ! [0;1℄ ´þ�Ìä â�� � � � X ¥� ~A�¤�¬� � ~A ý¥� ê �ä�Þ¹õ ©Â � �h ,h 2 (0;1℄ Âû ý�Â �¤� µ Æ � ~A0 ø ¢� ªü õ Ó þÂ ã � ~Ah = fx 2 X j ~A(x) � hg~A ý¥� ê � ä� Þ ¹ õ .´ ¨� fx 2 X j ~A(x) > 0g � ä� Þ ¹ õ,x 2 X �Ìä ×þ Ýî ´¨¢ ý�Â� ù�ðÂû ¢�ªüõ ùÀ�õ�÷ ñ�õÂ÷,â �Â õ � ä� Þ¹ õ ¢� ªü õ ­Â ê � ó� Ö õ ß þ� ¤¢ . ~A(x) = 1.Àª�� R üÖ�Ö� ¢�Àä� �ä�Þ¹õ×þ ~N ù�ðÂû ,Ý�þ�ð ý¥�ê ¢Àä ×þ �¤ R ¥� ~N ý¥�ê �ä�Þ¹õÀª�� üþ��� �µ¨���Ý�÷ ´þ�Ìä â��� �� ñ�õÂ÷ ý¥�ê �ä�Þ¹õ�µÆ� fx 2 R j f(x) � hg �ä�Þ¹õ h 2 R Âû ý�Â � ü�ã þ).À�ª�� ¤�¢ö�Âî ~Nh ý�û�ä�Þ¹õ ,h 2 (0;1℄ Âû ý�Â� ø (Àª��.Ý�û¢üõ ö�È÷ F(R) �� �¤ R ¥� ý¥�ê ¢�Àä� ��Þ� �ä�Þ¹õ�î ´¨� ü·Ü·õ ý¥�ê ¢Àä ,ý¥�ê ¢Àä ¥� üÞúõ ø «�¡ ´ó��sl ,n ö� ¤¢ �î ,¢�ªüõ ù¢�¢ ö�È÷ ~N = (n; sl; sr)T ¢�Þ÷ ��´¨�¤ ý��ú� ø ²� ý��ú� ,�îÂõ ùÀ�û¢ ö�È÷ °��Â��� sr ø�þ) n �f¢øÀ� ��úÔõ ùÀ��î ö��� ~N ü·Ü·õ ý¥�ê ¢Àä .À�µÆûü·Ü·õ ý¥�ê ¢Àä ý�û©Â��h ø ´þ�Ìä â��� .´¨� (n �f±þÂÖ�´¨� Âþ¥ �¤�¬�� ~N~N(x) = x�(n�sl)sl I[n�sl;n)(x) + (n+sr)�xsr I[n;n+sr ℄(x);~Nh = [nlh; nuh℄ = [n� (1� h)sl; n+ (1� h)sr℄;ßþ� ¤¢ .´¨� A üó�Þãõ �ä�Þ¹õ Âðö�È÷ â��� IA ö� ¤¢ �î���õ¥ �� ��� �µ±ó� .´¨� ùÀª ù¢�Ôµ¨� ü·Ü·õ ý¥�ê ¢�Àä� ¥� �ó�Öõ

Â � ,� ¤�À Ö õ ü Ö � Ö � Â µ õ�¤� � ù¤� �¤¢ ¯� ± � µ ¨� � � ℄5[ Û µ � ê¥� ù¢� Ô µ¨� � � ,´Æ¿÷ ýø .¢¥�¢Â �üõ ý¥� ê ý�ûù¢�¢ ý�þ� �,üÖ � Ö� ý�ûù¢�¢ Â � ü� µ ± õ ý�ûÂð¢¤ø�Â � ø ©ÂµÆð Û¬�üêÂãõ ý¥�ê ý�ûù¢�¢ ý�þ�� Â� ø � ý�Â� �¤ ý¥�ê ý�ûÂð¢¤ø�Â�ý�Â� üó�Þãõ ö���ÞÏ� �Ü¬�ê ×þ ¥� ù¢�Ôµ¨� �� ù�ðö� .À�îüõý¥�ê ö���ÞÏ� ����÷ ×þ ,f� ¥� üê¢�Ê� �÷�Þ÷ ×þ �þ�� Â� ø ��ä�Þ¹õ ×þ ö���ÞÏ� �Ü¬�ê ßþ� .À�îüõ üêÂãõ � ý�Â� �¤ý�ûÂ�çµõ §�¨� Â� ℄7[ øø .´¨� � Âµõ�¤�� ý�Ìê ¥� ý¥�êý¥� ê ö� � �ÞÏ� Û¬�� ê ßµ¡�¨ ý�Â � üªø¤ ,ý¥� ê üê¢�Ê�üä�÷ ¥� ö� ¤¢ �î ,´¨� ù¢�¢ �þ�¤� ý¥�ê ñ�ú¹õ Âµõ�¤�� ý�Â�℄4[Å÷�þÂØ¨� .´¨� ùÀª ù¢�Ôµ¨� ý¥�ê ¢�Àä� ý�Â� °��Â�� � ý¥�ê ý�ûñÀõ ý�Â� ö���ÞÏ� ý�ûù¥� � ßµê� þ ý�Â� üªø¤�þ�¤� �Î¡É�¿È� ø À�þ�Âê ñÂµ�î ¤¢ �ûö� ¢Â�¤�î Â� À�î��ü¡Â � ø ý¥� ê ù� ðö�-Âð� ý�ûñÀõ Â � ü� µ ± õ �î ´¨� ù¢�¢ý��ãó�Îõ ¤¢ ℄3[ö�¤�ØÞû ø ü÷�Ìõ¤ .´¨� ý¤�õ� ý�ûù��ª¤�ú� ,ý¥�ê �Ê¿Èõ ¢øÀ� ÓþÂã� �� ,´�Ô�î ñÂµ�î ���õ¥ ¤¢À� þ�Âê ¢ÂØÜÞä É¡�ª ×þ ý�Â � ü± ÷�¹õ ö�� �ÞÏ� ���� ÷©ø¤ ,�ó�Öõ ßþ� ¤¢ ,Àª �µÔð �î �÷�ðö�Þû .À÷�ù¢Âî üêÂãõý�Â � ý¥�ê ö�� �ÞÏ� Û¬��ê ö¢¤ø� ´¨¢�� ý�Â � �¤ ýÀþÀ�Û¬��ê ßµê�þ Â� �õ À�î�� .Ý��îüõ �ÂÎõ ý¥�ê ñ�ú¹õ Âµõ�¤��,´¨� ñ�õÂ÷ ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ß�Ú÷��õ ý�Â� ö���ÞÏ�.¢Â� ¤�î�� ��÷ ¢¤��õ Âþ�¨ ý�Â� ö���üõ �¤ ©ø¤ ßþ� ��Âð�� ,�ø¢ Ç¿� ¤¢ :´¨� ùÀª ßþøÀ� Âþ¥ �¤�¬�� �ó�Öõ ßþ�,ý¥�ê ý�û�ä�Þ¹õ �þÂÑ÷ ¥� ¥��÷ ¢¤�õ Óþ¤�ã� ø Ý�û�Ôõ ö���üê¢�Ê� ý�ûÂ�çµõ ø ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ,ý¥�ê ¢�Àä�ö¢¤ø� ´¨¢�� ù�½÷ ,��¨ Ç¿� ¤¢ .Ýþ¥�¢Â�üõ ñ�õÂ÷ ý¥�ê²� �êÂÏ×þ ø ´¨�¤ �êÂÏ×þ ,�êÂÏø¢ ý¥�ê ö���ÞÏ� Û¬��ê�� ý¢Àä ñ�·õ ø¢ ö�� � � � ,�¤�ú� Ç¿� ¤¢ .Ý��îüõ Âî£ �¤«�Êµ¡� Ý¹�� Ç¿� .Ýþ¥�¢Â�üõ ùÀª ¢�ú�È�� ©ø¤ ¼þÂÈ�



ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 24Å÷�þ¤�ø ø ~� ý¥�ê ß�Ú÷��õ �� ñ�õÂ÷ âþ¥�� ý�¤�¢ X ,ñ�·õ ý�Â�X lh � N(�lh; �2lh ) ,h 2 [0;1℄ Âû ý�Â� ù�ðÂû ,´¨� ~�2 ý¥�êX Ý � þ� ð � �� Î¬� ,´ ó� � ß þ� ¤¢ .Xuh � N(�uh ; �2uh ) ø.X � N(~�; ~�2) Ý�Æþ�÷üõ ø ´¨� N(~�; ~�2) âþ¥�� ý�¤�¢×þ X = (X1; : : : ;Xn) Ý�þ�ð (℄7[ �� í¤ ��÷) 1 ÓþÂã�ß � Ú ÷� � õ � � ñ� õÂ ÷ â þ¥� � ¥� ü þ� �n ý¥� ê ü ê¢�Ê � � ÷� Þ ÷ý� ûÂ � ç µ õ � ûXi ù� ðÂ û ,´¨� ~�2 ý¥� ê Å÷� þ¤�ø ø ~� ý¥� êß�Ú÷��õ �� ñ�õÂ÷ âþ¥�� ¥� âþ¥��Ýû ø ÛÖµÆõ ý¥�ê üê¢�Ê�Ý�Æþ�÷üõ ´ó�� ßþ� ¤¢ .À�ª�� ~�2 ý¥�ê Å÷�þ¤�ø ø ~� ý¥�ê.X1; : : : ;Xn i:i:d:� N(~�; ~�2)ù� ðö� ,X1; : : : ;Xn i:i:d:� N(~�; ~�2) À � � î ­Â ê 2 �¹�µ÷ø X l1h; : : : ; X lnh i:i:d:� N(�lh; �2lh ) ,h 2 [0;1℄ Â û ý�Â �,~�2 = If�2g �îüµó�� ¤¢ .Xu1h; : : : ; Xunh i:i:d:� N(�uh ; �2uh ),À ª� � Õ � ì¢ ¤�À Ö õ × þ Å ÷� þ¤�ø ü � ã þø X l1h; : : : ; X lnh i:i:d:� N(�lh; �2) ,h 2 [0;1℄ Â û ý�Â �Ý � Æ þ� ÷ü õ ´ ó� � ß þ� ¤¢ .Xu1h; : : : ; Xunh i:i:d:� N(�uh ; �2).X1; : : : ;Xn i:i:d:� N(~�; �2)Â µ õ�¤� � ý�Â � ý¥� ê ö� � � ÞÏ� Û¬�� ê 3~� ý¥�êüµó�� �� �¤ ö���ÞÏ� �Ü¬�ê ��úÔõ Ý�û��¡üõ Ç¿� ßþ� ¤¢§�¨� Â� ��÷ �Ü¬�� �÷�Þ÷ ø Àª�� ý¥�ê ÂÑ÷ ¢¤�õ Âµõ�¤�� �îùÄ þø� � .Ý � û¢ Ý � Þ ã � ,À ª� � ý¥� ê ü ê¢�Ê � Â � ç µ õ Â þ¢� Ö õN(~�; �2) âþ¥�� ¥� X1; : : : ;Xn ý¥�ê üê¢�Ê� �÷�Þ÷ §�¨�Â�ø �êÂÏø¢ ö�� �ÞÏ� Û¬��ê ü¨¤Â � � � ,�2 ��Üãõ Å÷� þ¤�ø � �¼Î¨ ¤¢ ~� ý¥�ê Âµõ�¤�� ý�Â� ý¥�ê (²� ø ´¨�¤) �êÂÏ×þ.Ýþ¥�¢Â�üõ 100(1 � �)% ö���ÞÏ�

á��÷� ¥� ö���üõ Çþ�õ¥� ×þ ��Àû�Èõ á�÷ �þ/ø ¶½� ¢¤�õ.¢�Þ÷ ù¢�Ôµ¨� ý¥�ê ¢�Àä� ÂÚþ¢�¤�¬� � ý¥� ê ¢�À ä� ��Æ� ,©Â µÆ ð Û¬� ¥� ù¢� Ô µ ¨� � �Ó þÂ ã � ( ~N � ~M)(z) = supx;y:xÆy=z minf ~N(x); ~M (y)g� ø 	 ,
 ,� �µê�þ Ý�Þã� ü��Æ� ñ�Þä� ¥� üØþ � �î ,¢�ªüõ.´¨� � ø � ,� ,+ ü��Æ� ñ�Þä� ¥� üØþ °��Â��� Æ ø ´¨�×þ ~N � ~M ù�ðö� ,À�ª�� ý¥�ê ¢Àä ø¢ ~M ø ~N Âð� ùÄþø��,h 2 [0;1℄ Âû ý�Â � ý�ù¥� � ��Æ� Õ±Ï ø ´¨� ý¥� ê ¢Àä¤¢ ÂµÈ�� �ãó�Îõ ý�Â� .( ~N � ~M)h = [nlh +mlh; nuh +muh℄�ã��Âõ ℄8[ �� ý¥�ê ¢�Àä� ��Æ� ø ý¥�ê ý�û�ä�Þ¹õ ¢¤�õ.À��îý¥�ê üê¢�Ê� ý�ûÂ�çµõ 2.2X : 
 ! F(R) ,ñ�Þµ�� ý�Ìê ×þ (
;A;P) À��î ­ÂêüÖ�Ö� üê¢�Ê� Â�çµõ ×þ X � f� ø ¤�ÀÖõ ý¥�ê â��� ×þ­Âê ß���Ýû .À�ª�� � = (�1; : : : ; �p) 2 Rp Âµõ�¤�� �� ¤�ÀÖõ(
;A;P) ñ�Þµ�� ý�Ìê Â� ,üê¢�Ê� ý�ûÂ�çµõ ��Üî À��î.À÷�ª ÓþÂã�ý¥�ê üê¢�Ê� Â�çµõ ×þ �¤ X : 
! F(R) ¤�ÀÖõ ý¥�ê â���X lh : 
! R â���� ,h 2 [0;1℄ Âû ý�Â� Âð� ÍÖê ø Âð� ,Ý�þ�ð�î ) À�ª�� ¤�ÀÖõ üÖ�Ö� üê¢�Ê� ý�ûÂ�çµõ Xuh : 
 ! R øý�ûÂ�çµõ .℄2[ (8! 2 
; X (!)h = [X lh(!); Xuh (!)℄ ö� ¤¢Â û ý�Â � Â ð� Ý � þ� ð â þ¥� �Ý û �¤ Y ø X ý¥� ê ü ê¢� Ê �Ý�þ�ð ÛÖµÆõ �¤ �ûö� ø ,Xuh D= Y uh ø X lh D= Y lh ,h 2 [0;1℄�Ìä Âû ¥� fX lh; Xuh jh 2 [0;1℄g �ä�Þ¹õ �Ìä Âû ù�ðÂûÂ � ç µ õ .℄7[ Àª� � Û Ö µÆ õ fY lh; Y uh jh 2 [0;1℄g �ä� Þ¹ õÂµõ�¤�� � � X üê¢�Ê� Â�çµõ �� âþ¥��Ýû �¤ X ý¥�ê üê¢�Ê�,h 2 [0;1℄ Â û ý�Â � ù� ðÂ û ,Ý � þ� ð ~� = (~�1; : : : ; ~�p) ý¥� ê,�lh = (�l1h; : : : ; �lph) ,�ûö� ¤¢ �î ,Xuh � f�uh ø X lh � f�lh.℄7[ j = 1; : : : ; p ,~�jh = [�ljh; �ujh℄ ø �uh = (�u1h; : : : ; �uph)



25� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ß�Ú÷��õ ý�Â� ý¥�ê ö���ÞÏ� Û¬��ê´¨¢�� 1 ÛØª Ù÷¤ ýÂµÆî�¡ ¤��÷ �ú÷� ßµª�Áð Ýû ýø¤.Àþ�üõ
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.�êÂÏø¢ 100(1� �)% ö���ÞÏ� Û¬��ê ýù¢¤ .1 ÛØª�êÂÏø¢ ö� � �ÞÏ� � Ü¬� ê ��úÔõ �î ´¨� ö� éÀû ,�õ�¢� ¤¢À �ª� � ý¥� ê ,üê¢�Ê� ý�ûÂ � ç µ õ ø Â µ õ�¤� � � î üµ ó�� � � �¤üó�Þãõ ´ó�� ¤¢ �î Ýþ�ªüõ ¤ø�¢� þ ´Æ¿÷ .Ý�û¢ Ý�Þã�ö���ÞÏ� �Ü¬�ê ×þ ßµª�¢ �� (Õ�ì¢ Âµõ�¤�� ø Õ�ì¢ ��Àû�Èõ)ü¬�¡ ñ�Þµ�� �� ö���ÞÏ� �Ü¬�ê ö� �î Ý��î �ä¢� Ý�÷���üõ�õ� .¢¤�¢ Â� ¤¢ �¤ Âµõ�¤�� ñ�ú¹õ ¤�ÀÖõ (�Ï��Âõ ö���ÞÏ� ¼Î¨)üó�Þãõ ©ø¤ Àþ�� ,Àª�� ý¥�ê ��÷ Âµõ�¤�� ø ý¥�ê �ûù¢�¢ Âð�ý¥� ê ¢À ä × þ ´ þ�Ìä §� ¨� Â � ø °¨� � õ ý�� ÷� ð� � �¤ý¥�ê �ä�Þ¹õ ×þ ¤¢ (ý¥�ê Âµõ�¤�� ý�Â� «�¡ ¤�ÀÖõ ×þ)°¨��õ Å� .Ý��î ÓþÂã� (ý¥�ê ö���ÞÏ� �Ü¬�ê �ä�Þ¹õ)ý¥�ê �ä�Þ¹õ �¤�¬�� �¤ ö���ÞÏ� �Ü¬�ê á�÷ ßþ� �î ´¨�¤�î ßþ� ý�Â� .Ý��î üêÂãõ ~CT = n(~�; ~CT (~�)) j ~� 2 F(�)oë�ê ý¥�ê �ä�Þ¹õ ¤¢ �¤ ~� ý¥�ê Âµõ�¤�� Âû ´þ�Ìä ö���õ Àþ��.Ý��î ß��ã� ( ~CT (~�) ¤�ÀÖõ ü�ãþ)ý�Â� �î Àª�� ý��÷�ð�� ~� Âð� �î ´¨� ¼®�ø ,¤�Ñ�õ ßþ� ý�Â�À�ª�� ¤�ÂìÂ� Âþ¥ Í��ø ¤ ,h 2 [0;1℄ Âû�lh 2 ST �Xlh� ; �uh 2 ST (Xuh) ; (4),´¨� ~CT ö� � �ÞÏ� � Ü¬� ê � � ÕÜ ã µ õ ×þ ��¤¢ � � ~� ù� ðö�h 2 [0;1℄ Âþ¢�Öõ ¥� ×þ º�û ý�Â� Âð� ø CT (~�) = 1 ü�ãþ([0;1℄ ù¥� � ¤¢ h Â þ¢�Öõ ¥� ýÂþÁ�©¤�Þª ¢�Àã � Â ·î�À� � þ)

~� ý�Â� ý¥�ê �êÂÏø¢ ö���ÞÏ� �Ü¬�ê 1.3×þ Ý � û�� ¡ü õ .X1; : : : ;Xn i:i:d:� N(~�; �2) À � � î ­Â êý�ù¢¤ ´Æ¿÷ .Ý�û¢ Û�ØÈ� ~� ý�Â� �êÂÏø¢ ö���ÞÏ� �Ü¬�êý�û©Â��h üþ�úµ÷� ø üþ�Àµ�� ¯�Ö÷ ý�Â� ö���ÞÏ� Û¬��ê ¥�Õ±Ï .Ý�û¢üõ Û�ØÈ� ,~�h = [�lh; �uh ℄ ü�ãþ ,~� ý¥�ê Âµõ�¤��Ýþ¤�¢ h 2 [0;1℄ Âû ý�Â� ,2 �¹�µ÷X l1h; : : : ; X lnh i:i:d:� N(�lh; �2); (1)Xu1h; : : : ; Xunh i:i:d:� N(�uh ; �2):ý�Â� Â��Â � ý�û�¢ �� 100(1 � �)% ö���ÞÏ� Û¬��ê ö��î�Û¬�� Âþ¥ �¤�¬�� ��� �÷�Þ÷ ø¢ §�¨�Â� �uh ø �lh ý�ûÂµõ�¤��À÷�ªüõST �Xlh� = h �X lh � �pnz1��2 ; �X lh + �pnz1��2 i ; (2)ST (Xuh) = h �Xuh � �pnz1��2 ; �Xuh + �pnz1��2 i ; (3)z� ø �Xuh = 1nPni=1Xuih , �X lh = 1nPni=1X lih � ûö� ¤¢ � îß þ�Â �� � � .´¨� ¢¤�À ÷� µ ¨� ñ� õÂ ÷ â þ¥� � ��� � ± �Â õ íÀ � �ý�û�¢ � � 100(1 � �)% ö� � �ÞÏ� Û¬�� ê ýù¢¤ Ý � ÷�� �üõÝ�û¢ Û�ØÈ� Âþ¥ �¤�¬�� �uh ø �lh ý�ûÂµõ�¤�� ý�Â� �¤ Â��Â��� �X lh � �pnz1��2 ; �X lh + �pnz1��2 � jh 2 [0;1℄� ;�� �Xuh � �pnz1��2 ; �Xuh + �pnz1��2 � jh 2 [0;1℄� :ý�ûÂµõ�¤�� ý�Â� ë�ê ö���ÞÏ� Û¬��ê ýù¢¤ ¤�¢�Þ÷ 1 ÛØª,À û¢ü õ ö� È ÷ h 2 [0;1℄ Â þ¢� Ö õ � Þ û ý�¥�� � �¤ ,�uh ø �lhø �Xh = [ �X lh; �Xuh ℄ , �X = 1n 
 (X1 � � � � � Xn) ö� ¤¢ � îø (2) ö���ÞÏ� �Ü¬�ê Âû �� ,¤�¢�Þ÷ ßþ� ¤¢ . �X = [ �X l1; �Xu1 ℄¤¢ �î À��î ´ì¢ .´¨� ùÀª ù¢�¢ ö� �� ÂÒ��µõ h á�Ô�¤� ,(3)ø �lh Âµõ�¤�� ý�Â� ö���ÞÏ� �Ü¬�ê ×þ h ¼Î¨ Âû ¤¢ ,��� ¶½��� �î ,Ýþ�ù¢¤ø� ´¨¢�� �uh Âµõ�¤�� ý�Â� ö���ÞÏ� �Ü¬�ê ×þ



ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 26� êÂ Ïø¢ ö� � � Þ Ï� � Ü¬� ê ¤¢ ~� ´þ�Ìä ö�� � õ 2 ÓþÂã�¤¢ �î ,¢�ªüõ ÓþÂã � ~CT (~�) = WW+S �¤�¬�� , ~CT ý¥�ê.S = Sl + Su ø W =W l +W u ö�h ¥� ýÂþ¢�Öõ Âðö�þ�Þ÷ °��Â��� Ku~�;� ø Kl~�;� ý�û�ä�Þ¹õßþ� �� Âû .À�µÆû ¤�ÂìÂ � (4) Í��ø ¤ �ûö� ý�Â� �î À�µÆûü�¤� ±ä� � � þ ,À�ª� � Â µØ þ¢� ÷ [0;1℄ �ä�Þ¹õ �� �û�ä�Þ¹õ�î ´¨� � �ãõ ö�À� ,Àª� � Â µØ þ¢� ÷ ×þ �� �ûö� Ù±ó ù¥�À ÷�.À�µÆû ¤�ÂìÂ� (4) Í��ø ¤ ,[0;1℄ ù¥�� ¥� ýÂµÈ�� ý�ûh ý�Â�Í��ø ¤ ýÂµÈ�� ý�ûh ý�Â� �� Âû �î À¨¤üõ ÂÑ÷�� üÖÎ�õ~CT ö�� �ÞÏ� �Ü¬�ê ¤¢ ~� ´þ�Ìä ö���õ ,À�ª� � ¤�Â ìÂ � (4)¤¢ �û�ä�Þ¹õ ßþ� Ù±ó ù¥�À÷� �� ´±·õ Â���� ßþ� .Àª�� ÂµÈ��.´¨� ùÀª ¤�Ñ�õW u ø W l ü���÷ ÓþÂã�Âðö�þ�Þ÷ °��Â��� ,i = 1;2 ý�Â� Cui;~�;� ø Cli;~�;� ý�û�ä�Þ¹õ¤�Â ìÂ � (4) Í ��ø ¤ � ûö� ý�Â � � î À � µ Æ û h ¥� ýÂ þ¢� Ö õý�Â� �¤ Su ø Sl ü���÷ ,Ýû ýø¤ �û�ä�Þ¹õ ßþ� .À�ª��üÞ÷,À � � îüÞ ÷ ëÀ¬ (4) Í ��ø ¤ ¤¢ � î ü þ� û�uh ø �lh � µ ¨¢ ö�ø �lh ý¤ø¢ ö�� � õ ° � �Â �� � ü��� ÷ ß þ� .À ÷¤ø�ü õ ¢� �ø� �ùÀª À�ó� � 100(1 � �)% ö���ÞÏ� ����÷ ý�ûö�Âî ¥� �¤ �uh¢��ø� � �¤ S � ��� ÷ Ýû ýø¤ � ��� ÷ ø¢ ß þ� .À �û¢üõ ö�È ÷ö�� �ÞÏ� ���� ÷ ¥� ~� ý¤ø¢ ö���õ �¤ ö� ö�� �üõ �î À÷¤ø�üõö���õ ¤¢ ü¨�Øãõ Â��� � S ����÷ .¢Âî Â�±ã� 100(1 � �)%ý�û ~� ý�Â� ü�ã þ .¢¤�¢ ~CT ö�� �ÞÏ� �Ü¬�ê ¤¢ ~� ´þ�ÌäÀ� ó� � ýÂµð¤� � S ���� ÷ �î üþ ~� ´þ�Ìä ö�� � õ ,ÓÜµ¿õ.´¨� ÂµÞî ~CT ö���ÞÏ� �Ü¬�ê ¤¢ ,À�îüõø Kl~�;� = �Cl1;~�;� [ Cl2;~�;��
 � î ´ ¨� Â î£ � � �¥�ý� û� ä� Þ ¹ õ Â ð� ñ� � .Ku~�;� = �Cu1;~�;� [ Cu2;~�;��
ù�ðö� ,À�ª� � (Â þÁ � ©¤�Þª ,Â·î�À� � þ) üú� Ku~�;� ø Kl~�;�Â Ô¬ � � ÷ W �¹ � µ ÷ ¤¢ � î ¢� ªüõ Â Ô¬ � ûö� Ù± ó ù¥�À ÷�¤¢ ~� ´þ�Ìä ��¤¢ ,Àª �ÂÎõ �î � ÷�ðö�Þû �Á ó .¢�ªüõ

ö���ÞÏ� �Ü¬�ê �� ÕÜãµõ ~� ù�ðö� ,À�ª�±÷ ¤�ÂìÂ� (4) Í��ø ¤��¿µ÷� ý~� 2 F(�) ý�Â� �õ� . ~CT (~�) = 0 ü�ãþ ,´Æ�÷ ~CT¤�ÂìÂ� [0;1℄ ¤¢ �ûh üÌã� ý�Â� ´¨� ßØÞõ (4) Í��ø ¤ ,ùÀª,´¨� ~CT ö���ÞÏ� �Ü¬�ê �� ÕÜãµõ üþ�� ¤�Ï�� ~� �Áó ,À�ª��.0 < ~CT (~�) < 1 ü�ãþ� Ü¬� ê ý�Â � �¤ ~CT (�) ´þ�Ìä â �� � � � Ý þ¤�¢ ÀÊì �õ�¢� ¤¢À��î ­Âê .Ý��î ÓþÂã� , ~CT ý¥�ê �êÂÏø¢ ö���ÞÏ�Kl~�;� = nh 2 [0;1℄ j �lh 2 h �X lh � �pn z1��2 ; �X lh + �pnz1��2 io ;Cl1;~�;� = nh 2 [0;1℄ j �lh < �X lh � �pnz1��2 o ;Cl2;~�;� = nh 2 [0;1℄ j �lh > �X lh + �pnz1��2 o ;Ku~�;� = nh 2 [0;1℄ j �uh 2 h �Xuh � �pnz1��2 ; �Xuh + �pn z1��2 io ;Cu1;~�;� = nh 2 [0;1℄ j �uh < �Xuh � �pn z1��2 o ;Cu2;~�;� = nh 2 [0;1℄ j �uh > �Xuh + �pn z1��2 o ;Sl = Zh2Cl1;~�;�� �X lh � �pnz1��2 � �lh� dh+ Zh2Cl2;~�;���lh �� �X lh + �pnz1��2 �� dh;Su = Zh2Cu1;~�;�� �Xuh � �pnz1��2 � �uh� dh+ Zh2Cu2;~�;���uh �� �Xuh + �pnz1��2 �� dh;W l = Zh2Kl~�;���lh �� �X lh � �pnz1��2 �� dh+ Zh2Kl~�;�� �X lh + �pnz1��2 � �lh� dh= 2 �pnz1��2 L�Kl~�;�� ;W u = Zh2Ku~�;���uh �� �Xuh � �pnz1��2 �� dh+ Zh2Ku~�;�� �Xuh + �pnz1��2 � �uh� dh= 2 �pnz1��2 L�Ku~�;�� :.´¨� A �ä�Þ¹õ Ù±ó ù¥�À÷� L(A) ö� ¤¢ �î



27� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ß�Ú÷��õ ý�Â� ý¥�ê ö���ÞÏ� Û¬��ê� êÂ Ï× þ ö� � � Þ Ï� � Ü¬� ê �� ú Ô õ � � Ý þ¤�¢ ÀÊ ì � õ�¢� ¤¢ý¥� ê ,üê¢�Ê� ý�ûÂ � ç µ õ ø Â µ õ�¤� � � î üµ ó�� � � �¤ ´¨�¤�¤�¬� � ý¥� ê ö� � � Þ Ï� � Ü¬� ê ß þ� .Ý � û¢ Ý � Þ ã � À � ª� �ü êÂ ã õ ~CR = n(~�; ~CR(~�)) j ~� 2 F(�)o ý¥� ê � ä� Þ ¹ õ,~� ý¥�ê Âµõ�¤�� Âû ´þ�Ìä ö���õ Àþ�� ¤�îßþ� ý�Â� .¢�ªüõ¼®�ø .Ý��î ß��ã� ë�ê ý¥�ê �ä�Þ¹õ ¤¢ �¤ , ~CR(~�) ü�ãþÍ��ø ¤ ,h 2 [0;1℄ Âû ý�Â� �î Àª�� ý��÷�ð�� ~� Âð� ,�î ´¨�À�ª�� ¤�ÂìÂ� Âþ¥�lh 2 SR �Xlh� ; �uh 2 SR (Xuh) ; (5),´¨� ~CR ö� � �ÞÏ� � Ü¬� ê � � ÕÜ ã µ õ ×þ ��¤¢ � � ~� ù� ðö�h 2 [0;1℄ Âþ¢�Öõ ¥� ×þ º�û ý�Â� Âð� ø ~CR(~�) = 1 ü�ãþö���ÞÏ� �Ü¬�ê �� ÕÜãµõ ~� ù�ðö� ,À�ª�±÷ ¤�ÂìÂ� (5) Í��ø ¤��¿µ÷� ý~� 2 F(�) ý�Â� �õ� . ~CR(~�) = 0 ü�ãþ ,´Æ�÷ ~CR¤�ÂìÂ� [0;1℄ ¤¢ �ûh üÌã� ý�Â� ´¨� ßØÞõ (5) Í��ø ¤ ,ùÀª�Ü¬�ê � � ÕÜã µ õ üþ�� ¤�Ï� � ~� ´ó�� ßþ� ¤¢ �Á ó ø À�ª� �À��î ­Âê ö��î� .´¨� ~CR ö���ÞÏ�Kl~�;� = �h 2 [0;1℄ j �lh � �X lh � �pnz1��� ;Cl~�;� = �h 2 [0;1℄ j �lh < �X lh � �pnz1��� = �Kl~�;��
 ;Ku~�;� = �h 2 [0;1℄ j �uh � �Xuh � �pnz1��� ;Cu~�;� = �h 2 [0;1℄ j �uh < �Xuh � �pnz1��� = �Ku~�;��
 ;S = Zh2Cl~�;�� �X lh � �pnz1�� � �lh� dh+ Zh2Cu~�;�� �Xuh � �pnz1�� � �uh� dh;W = Zh2Kl~�;���lh �� �X lh � �pnz1���� dh+ Zh2Ku~�;���uh �� �Xuh � �pnz1���� dh:

Â ð� ÂÚ þ¢ ý�¨ ¥� .Àª Àû��¡ Â Ô¬ ý¥� ê ö� � � ÞÏ� � Ü¬� ê,Â·î�À� �þ) üú� ,i = 1;2 ý�Â� Cui;~�;� ø Cli;~�;� ý�û�ä�Þ¹õñ¢�ãõ �î ¢�ªüõ ÂÔ¬ S ¤�ÀÖõ ù�ðö� ,À�ª�� (ÂþÁ� ©¤�Þª×þ ý¥�ê ö���ÞÏ� �Ü¬�ê ¤¢ ~� ´þ�Ìä ��¤¢ �î ´¨� ßþ� ��.´¨�ý�Â� ý¥�ê ´¨�¤ �êÂÏ×þ ö���ÞÏ� �Ü¬�ê 2.3~�ý�Â � ´ ¨�¤ � êÂ Ï× þ 100(1 � �)% ö� � � Þ Ï� Û ¬�� ê�¤�¬�� °��Â��� (2) ý�û�÷�Þ÷ §�¨�Â� �uh ø �lh ý�ûÂµõ�¤��À�µÆû Âþ¥SR �Xlh� = � �X lh � �pnz1��;1� ;SR (Xuh) = � �Xuh � �pnz1��;1� :ý�Â� ´¨�¤ �êÂÏ×þ 100(1 � �)% ö���ÞÏ� Û¬��ê ý�ûù¢¤À�ª��üõ Âþ¥ �¤�¬�� °��Â��� �uh ø �lh ý�ûÂµõ�¤���� �X lh � �pnz1��;1� jh 2 [0;1℄� ;�� �Xuh � �pnz1��;1� jh 2 [0;1℄� :�êÂÏ×þ 100(1��)% ö���ÞÏ� Û¬��ê ýù¢¤ ¤�¢�Þ÷ 2 ÛØª.Àû¢üõ ö�È÷ �uh ø �lh ý�ûÂµõ�¤�� ý�Â� �¤ ´¨�¤
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.´¨�¤ �êÂÏ×þ 100(1� �)% ö���ÞÏ� Û¬��ê ýù¢¤ .2 ÛØª



ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 28ö� ¤¢ �î .¢�ªüõ ÓþÂã� ~CL(~�) = WW+S ´þ�ÌäKl~�;� = �h 2 [0;1℄ j �lh � �X lh + �pnz1��� ;Ku~�;� = �h 2 [0;1℄ j �uh � �Xuh + �pnz1��� ;S = Zh2Cl~�;���lh � �X lh � �pnz1��� dh+ Zh2Cu~�;���uh � �Xuh � �pnz1��� dh;W = Zh2Kl~�;�� �X lh + �pnz1�� � �lh� dh+ Zh2Ku~�;�� �Xuh + �pnz1�� � �uh� dh:.Cu~�;� = �Ku~�;��
 ,Cl~�;� = �Kl~�0;��
 øý¢Àä ý�ûñ�·õ 4ÂÞä Í¨�µõ Àû��¡üõ ý¥�¨×�µ¨� ´îÂª ×þ 1 ñ�·õ.À � î ¢¤ø�Â � ´ ¨� ù¢Â î À � ó� � ü ðù¥� � � � � î �¤ ü Ø � µ ¨�ü¡Â � Û � ó¢� � .À ÷� ªü õ â ì�ø Ç þ� õ¥� ¢¤� õ ×� µ ¨� 24,×�µ¨� ÂÞä ñ�Ï ý�Â� üÖ�ì¢ ÓþÂã� �Àä ��÷ ø �û´þ¢øÀ½õ(Û þ� õ °Æ� Â � ùÀ ª üÏ ´ê�Æ õ) � û×� µ ¨� Â Þ ä ñ� Ï�µêÂðÂ� �ûù¢�¢) À÷�ùÀª ©¤��ð Âþ¥ ü·Ü·õ ý¥�ê ¢�Àä� �¤�¬��(À�ª��üõ ℄6[ â�Âõ ¥�(32617;524;638)T (33978;712;911)T(32611;891;886)T (33052;467;735)T(32455;478;579)T (33418;612;490)T(32466;523;746)T (33463;368;668)T(33070;901;898)T (31624;881;836)T(33543;643;792)T (33127;712;945)T(30881;554;564)T (33224;537;684)T(31565;378;672)T (32597;412;589)T(34053;845;823)T (34036;613;735)T(31838;893;901)T (32584;945;958)T(32800;866;645)T (32290;779;774)T(34157;693;817)T (33844;784;605)T

�êÂÏ×þ ö�� �ÞÏ� �Ü¬�ê ¤¢ ~� ´þ�Ìä ö���õ 3 ÓþÂã�.¢�ªüõ ÓþÂã� ~CR(~�) = WW+S �¤�¬�� , ~CR ý¥�ê ´¨�¤~� ý�Â� ý¥�ê ²� �êÂÏ×þ ö���ÞÏ� �Ü¬�ê 3.3ý�Â � ² � � êÂ Ï× þ 100(1 � �)% ö� � � Þ Ï� Û ¬�� ê�¤�¬�� °��Â��� (2) ý�û�÷�Þ÷ §�¨�Â� �uh ø �lh ý�ûÂµõ�¤��´¨� Âþ¥SL �Xlh� = ��1; �X lh + �pnz1��� ;SL (Xuh) = ��1; �Xu + �pnz1��� :ý�Â� ²� �êÂÏ×þ 100(1 � �)% ö���ÞÏ� Û¬��ê ý�ûù¢¤À�ª��üõ Âþ¥ �¤�¬�� °��Â��� �uh ø �lh ý�ûÂµõ�¤�����1; �X lh + �pnz1��� jh 2 [0;1℄����1; �Xuh + �pnz1��� jh 2 [0;1℄� :� êÂ ÎØ þ 100(1 � �)% ö� � � Þ Ï� Û¬�� ê ¤�¢� Þ ÷ 3 ÛØªùÀþ� ���Èõ .Àû¢üõ ö�È÷ �uh ø �lh ý�ûÂµõ�¤�� ý�Â� �¤ ´¨�¤.¢Âî �þ�¤� �¤ Âþ¥ ÓþÂã� ö���üõ ,2.3 ø 1.3 ý�ûÇ¿�Âþ¥
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.²� �êÂÏ×þ 100(1� �)% ö���ÞÏ� Û¬��ê ýù¢¤ .3 ÛØª�¤�¬�� ý¥�ê ²� �êÂÏ×þ ö�� �ÞÏ� �Ü¬�ê 4 ÓþÂã�â �� � � � ~CL = n(~�; ~CL(~�)) j ~� 2 F(�)o ý¥� ê � ä� Þ ¹ õ



29� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ß�Ú÷��õ ý�Â� ý¥�ê ö���ÞÏ� Û¬��êSl = Z 10 (1874=21 � 1333h) dh = 1207=71;Su = Z 10=568(1255h � 713=79) dh+ Z 0=0180 (22=21� 1255h) dh= 116=90;S = 1324=61 ; W l = 0 ;W u = 380=37 ; W = 380=37:ö���õ ,%95 ¼Î¨ ¤¢ ,�Ü¬�� ��Àû�Èõ §�¨�Â� ßþ�Â����~� = (32000;2000;2000)T ý¥�ê Âµõ�¤�� ´þ�Ìä~CT (~�) = 0=22 �� Â��Â� ý¥�ê �êÂÏø¢ ö���ÞÏ� �Ü¬�ê ¤¢ë�ê Õ�ì¢� ÷ ý�ûù¢�¢ §�¨� Â � ,ÂÚþ¢ ß¿¨ �� .´¨�¢¤�¢ ö�Ø õ� %22 ö�� � õ � � ,%95 ö� � � ÞÏ� ¼Î¨ ¤¢ ø�f¢øÀ� ,�ãõ�� üãì�ø ý
 ¥�ê ß�Ú÷��õ ¤�ÀÖõ �î (¢¥�Â�üõ)´ì¢ .Àª�� (��� ü·Ü·õ ý¥�ê ¢Àä Â�±ã� ��) 32000�êÂÏø¢ ö���ÞÏ� �Ü¬�ê ¤¢ ~� ´þ�Ìä ö���õ �î À��îùÀª ù¢�¢ ö�È÷ Ù÷¤ ýÂµÆî�¡ ����÷ �� ���� �� ý¥�ê�µ¨¢ ö� ,����÷ ßþ� .À¨¤üõ ÂÑ÷�� üÖÎ�õ ,4 ÛØª ¤¢ý�û©Â��h üþ�úµ ÷� ø üþ�Àµ �� ¯�Ö÷) �û�uh ø �û�lh ¥�ö���ÞÏ� Û¬��ê �î À�îüõÉ¿Èõ �¤ (~� ý¥�ê Âµõ�¤��.À÷�ªüõ Ûõ�ª �¤ �ûö� %95%95 ö���ÞÏ� ¼Î¨¤¢ ý¥�ê ´¨�¤�êÂÏ×þ ö���ÞÏ� �Ü¬�ê (2ý�ûÂµõ�¤�� ý�Â� ´¨�¤ �êÂÏ×þ %95 ö���ÞÏ� Û¬��ê[31929=78+667h;1) �� À÷�Â��Â� °��Â��� �uh ø �lhÇ¿�Â þ¥ � � ��� � � � .[33341=78 � 745h;1) øÝþ¤�¢ ,2.3Kl~�;0=05 = ;; Ku~�;0=05 = [0;0=524℄;Cl~�;0=05 = [0;1℄; Cu~�;0=05 = (0=524;1℄;S = 1405=17; W = 172=61:

� î ¢Â î ­Â ê ö�� �ü õ ü Ü ± ì �� � �Â¹ � ø ¸ þ� µ ÷ � � ��� � � �Å÷�þ¤�ø ~� ý¥�ê ß�Ú÷��õ �� ý¥�ê ñ�õÂ÷ âþ¥�� ×þ ¥� �ûù¢�¢¢Àä ´þ�Ìä ö���õ ,ñ�·õ ý�Â� ,Ý�û��¡üõ .À�µÆû 747000ö���ÞÏ� Û¬��ê ¤¢ �¤ ~� = (32000;2000;2000)T ý¥�ê¼Î¨ ¤¢ ý¥� ê ²� � êÂ Ï× þ ø ´¨�¤ � êÂ Ï× þ ,� êÂ Ïø¢.Ýþ¤ø� ´¨¢�� %95 ö���ÞÏ�

30 31 32 33 34

1

X̄

×103

32541.21 33232.79
θ̃

h

Conf. Bounds

´ó��) 1 ñ�·õ ¤¢ ý¥�ê ý�û�ä�Þ¹õ ´þ�Ìä â���� .4 ÛØª.(�êÂÏø¢Ýþ¤�¢ ,ý¥�ê ¢�Àä� ��Æ� ¥� ù¢�Ôµ¨� ���X = (32887;667;745)T ;�Xh = [32220+ 667h;33632� 745h℄;~�h = [30000+ 2000h;34000 � 2000h℄:%95 ö���ÞÏ� ¼Î¨ ¤¢ ý¥�ê �êÂÏø¢ ö���ÞÏ� �Ü¬�ê (1ý�Â � � êÂ Ïø¢ %95 ö� � � Þ Ï� Û ¬�� êÀ ÷�Â ��Â � ° � �Â �� � �uh ø �lh ý� ûÂ µ õ�¤� �ø [31874=21 + 667h;32565=79 + 667h℄ � �� � .[33286=21 � 745h;33977=79 � 745h℄Ýþ¤�¢ ,1.3 Ç¿�Âþ¥ �� ����Kl~�;0=05 = ;; Ku~�;0=05 = [0=02;0=57℄;Cl1;~�;0=05 = [0;1℄; Cl2;~�;0=05 = ;;Cu1;~�;0=05 = (0=57;1℄; Cu2;~�;0=05 = [0;0=02):



ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 30Ýþ¤�¢ ý¥�ê ¢�Àä� ��Æ� ¥� ù¢�Ôµ¨� ���X = (51=17;5=81;5=61)T ;�Xh = [45=36+ 5=81h;56=78� 5=61h℄;�uh ø �lh ý� ûÂ µ õ�¤� � ý�Â � %90 � êÂ Ïø¢ ö� � � Þ Ï� Û¬�� êø [43=17+ 5=81h;47=55+ 5=81h℄ �� À÷�Â��Â� °��Â���,Ý�û��¡üõ ö��î� .[54=59 � 5=61h;58=97� 5=61h℄ý¥� ê Â µ õ�¤� � ´ þ� Ì ä ö�� � õ ,ñ� · õ ý�Â �ö� � � Þ Ï� � Ü ¬� ê ¤¢ �¤ ~� = (48=98;5=98;5=61)T�� ±¨�½ õ � � ��� � � � .Ý þ¤ø� ´¨¢� � %90 ý¥� ê � êÂ Ïø¢~� ´þ�Ìä ö���õ ,�Ü¬�� ��Àû�Èõ §�¨�Â� ø ,1.3 Ç¿�Âþ¥. ~CT (~�) = 0=98 �� ´¨� Â��Â� ë�ê ý¥�ê ö���ÞÏ� �Ü¬�ê ¤¢,%90 ö���ÞÏ� ¼Î¨ ¤¢ ø ë�ê Õ�ì¢�÷ ý�ûù¢�¢ §�¨� Â� �Áóüãì�ø ß�Ú÷��õ ¤�ÀÖõ �î (¢¥�Â�üõ) ¢¤�¢ ö�Øõ� %98 ö���õ ��.Àª�� ~� �ãõ��Âµõ�¤�� ý�Â� ý¥�ê ö���ÞÏ� �Ü¬�ê ß��ã� ý�Â� ℄7[ øø©ø¤ ¤¢üþ�À µ �� ¯� Ö ÷ .¢�ªüõ Û¬�� [ ~L(X ); ~U(X )℄ ù¥� � ,~� ý¥� ê� � ý¥� ê ¢Àä ø¢ , ~U(X ) ø ~L(X ) ü�ã þ ,ë� ê ù¥� � ü þ�ú µ ÷� øÀ�µÆû Âþ¥ �¤�¬�� üþ�û©Â��h~L(X )h = [43=17+ 5=81h;54=59� 5=61h℄;~U(X )h = [47=55+ 5=81h;58=97� 5=61h℄:�Áó~L(X ) = (48=98;5=81;5=61)T ;~U(X ) = (53=36;5=81;5=61)TÀ�îüõ ¢¤ø�Â� Âþ¥ �ä�Þ¹õ �Ìä �¤ ~� ý¥�ê Âµõ�¤�� øø ,ßþ�Â����~C = [~L(X ); ~U(X )℄ = n~� j ~L(X ) � ~� � ~U(X )o ;

§� ¨�Â � ü � ã þ . ~CR(~�) = 0=11 ß þ�Â �� � �´ þ�Ì ä ö�� � õ %95 ¼Î ¨ ¤¢ ,� Ü ¬� � ��À û� È õö� � � Þ Ï� � Ü¬� ê ¤¢ ~� = (32000;2000;2000)T.´¨� 0=11 �� Â��Â� ý¥�ê ´¨�¤ �êÂÏ×þ%95 ö���ÞÏ� ¼Î¨ ¤¢ ý¥�ê ²� �êÂÏ×þ ö���ÞÏ� �Ü¬�ê (3�lh ý�ûÂµõ�¤�� ý�Â� ²� �êÂÏ×þ %95 ö���ÞÏ� Û¬��ê(�1;32510=22 + 667h℄ �� À÷�Â��Â� °��Â��� �uh ø� � � �� � � � .(�1;33922=22 � 745h℄ øÝþ¤�¢ ,3.3 Ç¿�Âþ¥Kl~�;0=05 = [0;1℄; Ku~�;0=05 = [0=062;1℄;Cl~�;0=05 = ;; Cu~�;0=05 = [0;0=062);S = 2=41; W = 1729=35:§� ¨�Â � ü � ã þ . ~CL(~�) = 0=999 ß þ�Â �� � �´ þ�Ì ä ö�� � õ %95 ¼Î ¨ ¤¢ ,� Ü ¬� � ��À û� È õö� � � Þ Ï� � Ü¬� ê ¤¢ ~� = (32000;2000;2000)T.´¨� 0=999 �� Â��Â� ý¥�ê ²� �êÂÏ×þ� ÷� Þ ÷ × þ ��À û� È õ Â þ¥ ý� ûù¢�¢ À � � î ­Â ê 2 ñ�·õ�ûù¢�¢) À�ª�� N(~�;64) ý¥�ê ñ�õÂ÷ âþ¥�� ¥� ý¥�ê üê¢�Ê�ö���ÞÏ� �Ü¬�ê ×þ Ý�û��¡üõ .(´¨� ℄7[ â�Âõ ¥� �µêÂðÂ�,~� ü�ã þ ,� ã õ�� ý¥� ê ß �Ú ÷� � õ ý�Â � ,%90 ý¥� ê � êÂÏø¢.Ýþ¤ø� ´¨¢��(64;7;5)T (51;5;5)T (45;5;6)T(49;8;5)T (48;6;5)T (52;3;6)T(41;3;6)T (53;5;5)T (62;8;5)T(47;6;6)T (59;6;5)T (42;5;6)T(57;6;4)T (55;8;4)T (49;7;7)T(44;6;3)T (39;5;5)T (41;4;7)T(56;6;7)T (57;5;5)T (46;6;5)T(51;5;6)T (64;8;5)T (61;7;5)T(57;5;5)T (49;6;5)T (47;6;7)T(59;5;6)T (61;5;6)T (48;6;5)T(43;7;7)T (46;6;8)T (60;7;6)T(58;6;5)T (41;5;6)T (40;5;8)T



31� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ß�Ú÷��õ ý�Â� ý¥�ê ö���ÞÏ� Û¬��êüÖ�Ö� Âð¢¤ø�Â� ø ©ÂµÆð Û¬� ¥� ù¢�Ôµ¨� �� Å³¨ .¢¤ø�üõý�Â� �¤ (ý¥�ê) �µê�þ Ý�Þã� ý�ûÂð¢¤ø�Â� ,� ý�Â� �̂(X) ¤�ÀÖõ�¤�¬�� ,�(x) ´þ�Ìä â��� �� ~X ý¥�ê ý�ûù¢�¢ �þ�� Â� ø �À�îüõ üêÂãõ Âþ¥'(�) = � supf�(x) : x 2 Rn ; �̂(X) = �g if �̂�1(�) 6= ;;0 if �̂�1(�) = ;:¥� ù¢�Ôµ¨� �� ,� ý�Â� ý¥�ê ö���ÞÏ� �Ü¬�ê ßµ¡�¨ ý�Â� ýøö���ÞÏ� ����÷ ,� ý�Â� C(x) 100(1 � �)% ö���ÞÏ� �Ü¬�êÀ�îüõ üêÂãõ Âþ¥ �¤�¬�� � ý�Â� �¤ (ý¥�ê) �µê�þ Ý�Þã�'(�) = � supf�(x) : x 2 Rn ; � 2 C(x)g if9x : � 2 C(x)0 if 6 9x : � 2 C(x)� Âµõ�¤�� ý�Ìê ¥� ý¥�ê �ä�Þ¹õ ×þ ,ö���ÞÏ� �Ü¬�ê ßþ�.´¨�ý�ûÂð¢¤ø�Â� Ý�Þã� �� ö���üõ ©ø¤ ßþ� ���¬�Ê¡ �ÜÞ� ¥�Âî£ �� �¥� .¢Âî ù¤�ª� ý¥�ê Í�½õ ¤¢ ý��Ü¬�ê ø ý��ÎÖ÷,´¨� ©ÂµÆð Û¬� Â � ü� µ ± õ �î ,ýø ©ø¤ Õ±Ï �î ´¨�¤¢ �µê� þ Ý�Þã� ý�ûÂð¢¤ø�Â� ´þ�Ìä â��� � ö¢¤ø� ´¨¢��,�û©ø¤ ÂÚþ¢ �� ���µ�� ø Àª�� ¤��ª¢ ´¨� ßØÞõ üÜî ´ó��â��� � ß��ã � ¤¢ ,ý�ù¥� � ��Æ� ø ü±þÂÖ� ý�û©ø¤ �ÜÞ� ¥�,ÂÑ÷ ¢¤�õ Âµõ�¤�� �õ ©ø¤ ¤¢ ß���Ýû .´¨� �Ï��Âõ ´þ�ÌäÂµõ�¤� � ×þ ý�Â� �¤ ¯�±�µ¨� Ûµ�ê �î üó�� ¤¢ ,´¨� ý¥�ê.Àû¢üõ ��¹÷� ¤�ÀÖõ üÖ�Ö�øø ¢ÂØþø ¤ 2.5ý¥� ê ö� � � Þ Ï� � Ü ¬� ê ß µ ¡� ¨ ý�Â � �¤ ü ªø¤ ℄7[ øøý¥� ê ü ê¢�Ê � ý� ûÂ � ç µ õ §� ¨� Â � ~� ý¥� ê Â µ õ�¤� � ý�Â �´Æ¿÷ ýø .´¨� ù¢Âî �þ�¤� X1; : : : ;Xn âþ¥��Ýû ø ÛÖµÆõø X lh = (X l1h; : : : ; X lnh) ü ê¢� Ê � ý� û� ÷� Þ ÷ � þ� � Â �100(1 � �)% ö� � � Þ Ï� Û ¬�� ê Xuh = (Xu1h; : : : ; Xunh)° � �Â �� � �¤ [L(Xuh); U(Xuh)℄ ø [L(X lh); U(Xlh)℄ � êÂ Ïø¢

ý¥�ê ý�û�ä�Þ¹õ ß�� üþ�� °��Â� �Î��¤ ×þ ,� ö� ¤¢ �î¢�ªüõ ÓþÂã� �¤�¬�� �î ,´¨�A � B , Alh � Blh; Auh � Buh ; 8h 2 [0;1℄: (6)´ þ¢øÀ ½ õ ¶ ä� � ,� ü þ� � ° � �Â � � Î ��¤ ¥� ù¢� Ô µ ¨�~� ý¥� ê Â µ õ�¤� � Ó
 Ü µ ¿ õ Â þ¢� Ö õ ´ þ� Ì ä ¤¢ ý¢� þ¥ý¥� ê Â µ õ�¤� � ,ñ� · õ ö�� � ä� � .¢� ªü õ ~C � ä� Þ ¹ õ ¤¢¢Àä ×þ¢�÷ ø ��±ª ¤��Æ� �î ,~� = (48=98;5=98;5=61)T�ä�Þ¹õ ¤¢ ,´¨� ~L(X ) = (48=98;5=81;5=61)T ý¥�êÂµõ�¤� � ´þ�Ìä ö���õ �î üó�� ¤¢ .¢¤�À÷ üµþ�Ìä º�û ~Cßþ� ¤¢ ùÀª ¢�ú�È�� ý¥�ê �êÂÏø¢ ö���ÞÏ� �Ü¬�ê ¤¢ ~� ý¥�êù��ª ö¢�� ÓÎã�õ ,á�®�õ ßþ� .´¨� 0=98 ö���õ �� �ó�Öõö�È÷ øø©ø¤ �� ´±Æ÷ �¤ ý¢�ú�È�� ©ø¤ ¤¢ ýÂ�ðÝ�ÞÊ�ù¤�ª� �¬�¡ ¤�Ï�� 2.5 Ç¿� Âþ¥ ¤¢ øø©ø¤ �� .Àû¢üõ.´¨� ùÀªÂÚþ¢ ý�û¢ÂØþø¤ �� �Æþ�Öõ 5¤¢ ùÀª ¢�ú�È�� ©ø¤ ,´¨� ùÀª ¤�Øª� ö��î�� �î ö���Ýû´¨� ý¥� ê Â µ õ�¤� � � î ¢Â � ðüõ ÂÑ ÷ ¤¢ �¤ üµ ó�� � ó� Ö õ ß þ�ý¥�ê üê¢�Ê� ý�ûÂ�ç µõ � � ¯��Âõ ��Àû�Èõ �� ÷ �ûù¢�¢ øßþ� ¤¢ ý¥�ê ö�� �ÞÏ� Û¬��ê ´¡�¨ ¤¢ �î üªø¤ .À� µÆûüþ�Àµ�� ¯�Ö÷ ý�Â� ö���ÞÏ� Û¬��ê §�¨� Â� ,Àª üêÂãõ �ó�Öõ,Ç¿� ß þ� ¤¢ .´¨� ý¥� ê Â µ õ�¤� � ý�û©Â ��h üþ� ú µ ÷� ø.Ý��îüõ �Æþ�Öõ ÂÚþ¢ ¢ÂØþø ¤ À�� �� �¤ ¢�¡ ý¢�ú�È�� ©ø¤Ûµ�ê ¢ÂØþø ¤ 1.5¢¤ø�Â � ý�Â � ©Â µ Æ ð Û¬� � þ� � Â � �¤ ý�ù� � ª ℄5[ Û µ � êý�ûù¢�¢ �þ�� Â� � ¤�ÀÖõ üÖ�Ö� Âµõ�¤�� (ý��Ü¬�ê ø ý��ÎÖ÷)Â ð¢¤ø�Â � �À µ �� ýø ,©ø¤ ß þ� ¤¢ .´¨� ù¢�Þ ÷ �ÂÎõ ý¥� ê´¨¢� � f� â þ¥� � ¥� X ü ê¢�Ê � � ÷� Þ ÷ ý� � ± õ Â � �¤ �̂(X)



ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 32ö�¤�ØÞû ø ü÷�Ìõ¤ ¢ÂØþø ¤ 3.5�� ,´�Ô�î ñÂµ�î ���õ¥ ¤¢ ý��ãó�Îõ ¤¢ ℄3[ ö�¤�ØÞû ø ü÷�Ìõ¤����÷ ¤�ú� (ý¥�ê ý�ûSL) ý¥�ê �Ê¿Èõ ¢øÀ� ¥� ù¢�Ôµ¨�× þ , ~Cpm ¤� � ã õ .À � � îü õ Ó þÂ ã � ~Cpm ý�Â � �¤ ö� � � Þ Ï�Âþ¥ �¤�¬�� ø ´¨� (PCI) À�þ�Âê ¢ÂØÜÞä ý¥�ê É¡�ª¢�ªüõ ÓþÂã�~Cpm = (au � 
l6�T ; bu � bl6�T ; 
u � al6�T )T ;¢À ä ø¢ ~LSL = (al; bl; 
l)T ø ~USL = (au; bu; 
u)T � îø ,À � µ Æ û ý¥� ê ý� û SL Â ðö� þ� Þ ÷ ø ü · Ü · õ ý¥� êø¢ � ûö� .´ ¨� éÀ û ¤�À Ö õ T � î �T = pE(X � T )2À÷�ù¢Âî ÓþÂã� Âþ¥ �¤�¬�� ~Cpm ý�Â� Âð¢¤ø�Â�~̂Cpm(k) = (au � 
l6STk ; bu � bl6STk ; 
u � al6STk )T ; k = n� 1; n;�ûÂð¢¤ø�Â� ßþ� ¥� �ûö� .STk = 1k nXi=1(Xi � T )2 ,ö� ¤¢ �îù¢� Ô µ ¨� ~Cpm ý�Â � ö� � � Þ Ï� � Ü ¬� ê ö¢¤ø� ´ ¨¢� � ý�Â �° � �Â � � Î ��¤ ¥� ö� � � Þ Ï� � Ü¬� ê ß þ� ß � � ã � ¤¢ .À � � îü õ�¤� ± ä � î ,À � � îüõ ù¢� Ô µ ¨� ý¥� ê ý�û�ä�Þ¹õ ß� � �Rö� ¤¢ �î ,R( ~A) � R( ~B) Âð� ÍÖê ø Âð� , ~A �R ~B :¥� ´¨�����÷ �ûö� ,Å³¨ .℄1[ R( ~A) = 12 R 10 (inf ~A� + sup ~A�)d�À÷¢Âî ÓþÂã� Âþ¥ �¤�¬�� �¤ [ ~A; ~B℄ ý¥�ê[ ~A; ~B℄ = f ~C 2 FT (R) j ~A �R ~C �R ~Bg:����÷ ×þ ö���ä�� �¤ [k1 
 ~T ; k2 
 ~T ℄ ý¥�ê ����÷ ,�úµ÷� ¤¢ù�ðÂû ,À��îüõ ÓþÂã� ,X 
 ~T ý�Â� 100(1 � �)% ö���ÞÏ�.Prfk1 � X � k2g = 1� �� � �� ÷ ¤� ú � , ~̂Cpm(n) Â ð¢¤ø�Â � §� ¨� Â � � ûö� �� ¹ ÷�Â ¨À÷¢�¢ �þ�¤� Âþ¥ �¤�¬�� ý¥�ê ü±÷�¹õ ö���ÞÏ�~̂Cpm(n) 
 (s�2�2 ;�n�n ;s�21��2 ;�n�n );

Û¬��ê §�¨� Â� .¢¤ø�üõ ´¨¢�� �uh ø �lh ý�ûÂµõ�¤�� ý�Â�À�þ�üõ ´¨¢�� Âþ¥ �Ü¬�ê ø¢ ,ùÀõ� ´¨¢�� ö���ÞÏ�ALh = [minfL(Xlh); L(Xuh)g;maxfL(Xlh); L(Xuh)g℄;AUh = [minfU(Xlh); U(Xuh)g;maxfU(Xlh); U(Xuh)g℄:� Ü ¬� ê ,� êÂ Ïø¢ ö� � � Þ Ï� Û ¬�� ê ß þ� §� ¨� Â � ýøý�Â � ý¥� ê ö� � � ÞÏ� � Ü¬� ê ×þ ö�� � ä� � �¤ [ ~L(X ); ~U(X )℄�Ü¬�ê ßþ� ¤¢ üþ�úµ÷� ø üþ�Àµ�� ¯�Ö÷ .À�îüõ üêÂãõ ~� Âµõ�¤��À�µÆû Âþ¥ ´þ�Ìä â���� �� ý¥�ê ý�û�ä�Þ¹õ ,ö���ÞÏ�~L(X )(r) = sup0<h�1h� IALh (r);~U(X )(r) = sup0<h�1h� IAUh (r):(6) � ý¥�ê °� �Â � ¥� ý¥� ê ö� � �ÞÏ� � Ü¬� ê ´¡�¨ ¤¢ øøßþ� §�¨� Â� ýø .´Æ�÷ üÜî °��Â� ×þ �î À�îüõ ù¢�Ôµ¨��Ü¬�ê ×þ ö���ä�� �¤ [rL; rU ℄ �Ü¬�ê ,ý¥�ê ö���ÞÏ� �Ü¬�ê¤ø�� ���¤¢ �� � üÖ�Ö� Âµõ�¤�� ý�Â� 100(1 � �)% ö���ÞÏ�rU ø rL ´þ�Ìä ö���õ °��Â��� u ø l .À�îüõ üêÂãõ (l; u)Â î£ � � �¥� .À � µÆû ~U(X ) ø ~L(X ) ý¥� ê ý�û�ä�Þ¹õ ¤¢� � ,ë�ê ö� � �ÞÏ� � Ü¬� ê ý�Â � (l; u) ¤�ÀÖõ ø¢ � þ�¤� �î ´¨�øø ß��»Þû .À�îüõ ��ú�� ¤��¢ �¤ �Ï��Âõ ¯�±�µ¨� ý¢øÀ��êÂÏø¢ ö���ÞÏ� �Ü¬�ê ü¨¤Â� �� ÍÖê ¢�¡ ý¢�ú�È�� ©ø¤ ¤¢.¢¥�¢Â�üõ ý¥�êö� � � ÞÏ� � Ü¬� ê Â � ùø�ä � ó� Ö õ ß þ� ¤¢ ùÀª � þ�¤� ©ø¤ ¤¢� � ÷ ²� �êÂÏ×þ ø ´¨�¤ � êÂÏ×þ á� ÷ ø¢ ,ý¥� ê � êÂÏø¢ö���ÞÏ� Û¬��ê ´¡�¨ ø ÓþÂã� ¤¢ �õ ,ùø�ä�� .À÷Àª ÓþÂã�.Ýþ�ù¢ÂØ÷ ù¢�Ôµ¨� ý¥�ê ¢�Àä� ß�� °��Â� �Î��¤ º�û ¥� ý¥�ê�¤ ý¥�ê Âµõ�¤�� Âû ´þ�Ìä ö���õ ,ý¤��ãõ üêÂãõ �� ,ß���Ýû.Ýþ�ù¢�Þ÷ ß�ãõ ö���ÞÏ� Û¬��ê ßþ� ¤¢



33� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ß�Ú÷��õ ý�Â� ý¥�ê ö���ÞÏ� Û¬��ê¤¢ ý¤� õ� ñø�À µ õ ý�û©ø¤ � �Å÷� þÂØ¨� ©ø¤ �ø�Ô � ¤¢ýÂµõ�¤�� ý�û©ø¤ ¤¢ �î ´Ôð Àþ�� ,ö���ÞÏ� �Ü¬�ê Û�ØÈ�ÂÑ÷ ¢¤�õ Âµõ�¤�� ý�Â� ö���ÞÏ� �Ü¬�ê Û�ØÈ� éÀû ,ý¤�õ��Ü¬�ê ,Å÷�þÂØ¨� ©ø¤ ¤¢ �î üó�� ¤¢ .´¨� ö� ¥� üã��� �þùÀª ü � � �Ç� � ý¥� ê ñÀ õ ý�Â � ý¤�� ÷ �¤�¬� � ö� � � Þ Ï�.Àþ�üõ ´¨¢��ýÂ�ð�¹�µ÷ 6Â� ö���ÞÏ� Û¬��ê ßµ¡�¨ ý�Â� ýÀþÀ� ©ø¤ ,�ó�Öõ ßþ� ¤¢©ø¤ .Àª � þ�¤� ý¥� ê üê¢�Ê� ý�ûÂ �ç µ õ ��Àû�Èõ §�¨�ü��þ¢¤ø�Â� ñø�Àµõ ý�û©ø¤ ¥� ù¢�Ôµ¨� ý�þ�� Â� ,ùÀª üêÂãõ×þ ,©ø¤ ßþ� Õ±Ï .´¨� ¤��µ¨� ×�¨�î ¤�õ� ¤¢ ý��Ü¬�ê,Âµõ�¤�� ý�Ìê Â� ý¥�ê ý�û�ä�Þ¹õ §�î ¥� ý¥�ê �ä�Þ¹õÓþÂã� ý¥�ê Âµõ�¤�� ý�Â� ý¥�ê ö���ÞÏ� �Ü¬�ê ×þ ö���ä��ý¢�úª ø üÖÎ�õ Â�ÆÔ� ø Â�±ã� �îßþ� Â� ùø�ä ,©ø¤ ßþ� .Àª¥� � ûö� ¤¢ � î ü þ� û©ø¤ Â � � � ÷ ü �� ± ¨�½ õ à�½ ó ¥� ,¢¤�¢.¢¤�¢ ´�½�¤� ¢�ªüõ ù¢�Ôµ¨� ý¢Àä ý�û©ø¤×�¨�î ¤�õ� ¤¢ �î ¤�Ïö�Þû �î Ý��îüõ ù¤�ª� �¤ °ÜÎõ ßþ�ø Ý�ÖµÆõ �Î��¤ ý¤�õ� ý�û��®Âê ö�õ¥� ø ö���ÞÏ� �Ü¬�êö�õ¥� ý�Â� üþ�û©ø¤ �þ�¤� �Áó ,À÷¤�¢ ÂÚþÀØþ �� ×þ �� ×þ¶�� ± õ ¥� À ÷�� �üõ ë� ê ¸ þ� µ ÷ §�¨� Â � ý¥� ê ý�û� �®Â ê.Àª�� ùÀ�þ� üÖ�Ö½�ý¤��Ú¨�³¨�ó�Öõ ��óø� ßµõ �ãó�Îõ ÂÏ�¡�� �Âµ½õ ö�¤ø�¢ ¥� ,�ó�Öõ ùÀ�Æþ�÷Â®�� �ó�Öõ ¢�±ú� �� Â¹�õ �î À�Ôõ ��¢�ú�È�� ø ��ÂÑ÷ �þ�¤� ø.Àþ�Þ÷üõ ÂØÈ� ,Àþ¢Âð

~̂Cpm(n) 
 (1� z1��2s 12�n );~̂Cpm(n) 
 (1� 29�n � z1��2s 29�n ) 32 ;~̂Cpm(n) 
 (1� z1��2 q2s2n�1(s2n�1 + 2(�x� T )2)=nS2Tn )� 12 ;.sn = 1n nXi=1(xi��x)2 ø �n = n(1+ ( �x�Tsn )2)2(1+ 2( �x�Tsn )2) �ûö� ¤¢ �îö� ù¢�¨ ��±¨�½õ �� ö���üõ ©ø¤ ßþ� ���¬�Ê¡ �ÜÞ� ¥�ÓþÂ ã � ü± ÷�¹õ ¤�Ï� � Û¬�� ê ß þ� � î ��ö� ¥� .¢Â î ù¤�ª��� ´¨� ���µ�� üþ��� �µ±Æ÷ �÷�Þ÷ Ý¹� �� ÛÞä ¤¢ �Áó ,À÷�ùÀª.À�ª�� ¤�¢¤�¡Â� üê�î ´ì¢ ¥� Û¬��ê ßþ�Å÷�þÂØ¨� ¢ÂØþø ¤ 4.5ý�Â � ö� � � Þ Ï� ý� ûù¥� � ß µ ê� þ ý�Â � üªø¤ ℄4[ Å÷� þÂ Ø¨�ø À� þ�Â ê ñÂ µ � î ¤¢ �ûö� ¢Â �¤� î Â � À �î� � � � ý¥� ê ý�ûñÀõù�ðö�-Âð� ý�ûñÀõ Â� ü�µ±õ �î ´¨� ù¢�¢ �þ�¤� �Î¡É�¿È��Ü¬�ê ß��ã� ¤�Ñ�õ�� .´¨� ý¤�õ� ý�ûù��ª ü¡Â� ø ý¥�ê, �f ø f â ��� � ß � � ã � � � ýø ,ý¥� ê ñÀ õ ×þ ý�Â � ö� � � Þ Ï�zi Â û ý�Â � ,f(zi) � g(zi) � �f(zi) ¯Âª ¤¢ � î ¢¥�¢Â �ü õY = fy1; : : : ; yMg ø ,yi = g(zi) ö� ¤¢ �î ,À��îüõ ëÀ¬ý¢ø¤ø ý� ûù¢�¢ Z = fz1; : : : ; zMg ø ü �øÂ ¡ ý� ûù¢�¢.À�µÆûÀ÷�ªüõ �±¨�½õ Âþ¥ ý�û´�Þî �Àµ�� �f ø f â���� ß��ã� ý�Â�f j(zi) = gj(zi)� t1�2�;M�nqCov(yj � ŷj);�fj(zi) = gj(zi) + t1�2�;M�nqCov(yj � ŷj):ø f(zi) = Pmj=1 fj(zi) �¤� ¬� � �f ø f â ��� � �� ¹ ÷�Â ¨.À÷�ªüõ ß��ã� �f(zi) =Pmj=1 �fj(zi)
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