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ßþ� ¥� .´¨� ùÀª ùÀþ¢ 1�ûù¢�¢ üÈª�� Û�Ü½� ¥� ü�ø�Ôµõ ý�û¢Â�¤�î ,ÓÜµ¿õ ý�û���õ¥�þ �û��þ�û �÷�ÔÊ�õÉ�Ê¿� ´ú� ¤¢ Â��õ üõ�ð �î ´¨� ßþ� �ó�¨¤ ßþ� ¤¢ �õ éÀû ø¤.Ýþ¤�¢Â� ß�õ�� ùÂ�¹÷¥ ¤¢ ö� ¢Â�¤�î ��÷ ø ÓÜµ¿õ ý�ûö�ð¤� �� â���õ:Àª��üõ Ûþ£ �Âª �� ´¨� �µêÂð ¤�Âì ü¨¤Â� ¢¤�õ �õ�÷ ö�þ�� ßþ� ¤¢ �î ý¢¤��õùÀª ö��� ö� üþ�Àµ�� ý�ûñÀõ ø �µêÂð �¤�¬ �ûù¢�¢ üÈª�� Û�Ü½� Â� ý¤øÂõ ñø� ÛÊê ¤¢¤¢ .´¨� ùÀþ¢Âð ö��� ´��� â���õ �þ ��þ�û �÷�ÔÊ�õÉ�Ê¿� ��õÀÖõ �ø¢ ÛÊê ¤¢ ø ´¨�ü��þ¥ ¤� ý�ûñÀõ �¤�ú� ÛÊê ¤¢ Å³¨ ø �µª�¢ ß�õ�� ùÂ�¹÷¥ �� üó�Þ�� üû�Ú÷ ��¨ ÛÊê.´¨� ùÀþ¢Âð ö��� ß�õ�� ùÂ�¹÷¥ ¤¢ ��þ�û É�Ê¿� ¢Â�¤�î ø ùÂ�¹÷¥ ¢ÂØÜÞä

1Data envelopment analysis



1 ÛÊê
�ûù¢�¢ üÈª�� Û�Ü½� Â� ý¤øÂõ



12 �ûù¢�¢ üÈª�� Û�Ü½� Â� ý¤øÂõ .1 ÛÊê
�ûù¢�¢ üÈª�� Û�Ü½� ü¿þ¤�� ���È�� 1-1©ø¤ ×þ ö���ä �� 1 Â��î ø �÷¤�� �Ü�¨ø �� �ûù¢�¢ üÈª�� Û�Ü½� ý¢��õ 70 �û¢ Â¡�ø� ¤¢¶½� ßþ� ´Ö�Ö� ¤¢ .Àª �ÂÎõ Å÷�¹µõ ùÀ÷Â�ð Ý�ÞÊ� ý�ûÀ��ø ü±Æ÷ üþ�¤�î ß��ã� ý�Â�ø �ã¨�� ,�÷¤�� ø Â��î ý�ûüþ�Þ�û�¤ �� ø� .Àª ¥�è� 2 ¥¢ø¤ ýÂµî¢ �õ�÷ ö�þ�� �� 1978 ñ�¨ ¥�éøÂãõ 3 CCR �ó�Öõ �� �î �ó�Öõ ßþ� .¢Âî ü��þ¥ ¤� �¤ �ØþÂõ� üÜõ §¤�Àõ üÜ�Ê½� ´êÂÈ��ý¥�¹õ ý¢ø¤ø ×þ �� (ù�Ú��) À��ø ×þ �÷�ðÀ�� ý�ûü�øÂ¡ ø �ûý¢ø¤ø ÛþÀ±� �� ´¨�,¢�� ùÀª ���¤� ü�øÂ¡ ×þ ø ý¢ø¤ø ø¢ §�¨�Â� �î �¤ ñ¤�ê ©ø¤ ,ý¥�¹õ ü�øÂ¡ ×þ ø¤¢ �¤ ü�øÂ¡ À�� ø ý¢ø¤ø Ûõ�ä À�� � � À� ó� � À� þ�Âê �î ý��÷�ð �� ,À�È¿� ´�ãõ��.¢Â�ðüõÂ�Â � ùø�ä ,¢�ªüõ ù¢� Ô µ¨� ö�ú� ¤¢ üþ�¤� î ü �� þ¥ ¤� ©ø¤ ö�� �ä � � �f �ÀÞä �î ©ø¤ ßþ�.Àþ�Þ÷üõ ���¤� ��÷ �¤ À�ó�� §��Öõ �� ù¢¥�� á�÷ ,üþ�¤�î ýÂ�ðù¥�À÷�.À÷¢Âî üêÂãõ 5 BCC ö���ä ´½� �¤ ýÂÚþ¢ ñÀõ Â��î ø �÷¤�� ,4 ÂØ�� 1984 ñ�¨ ¤¢1985 ñ�¨ ¤¢ üãÞ� ñÀõ ø 1982 ñ�¨ ¤¢ ü�ÂÌõ ñÀõ À�÷�õ ýÂÚþ¢ ý�ûñÀõ ö� ¥� Å�ö���ÞÏ� ����÷ ñÀõ ø Ù÷��ûýø ø Â��î ,�÷¤�� Í¨�� üÏøÂ¿õ ´±Æ÷ ñÀõ ø �÷¤�� Í¨��üÈª�� Û�Ü½� ©ø¤ Â®�� ñ�� ¤¢ 7 .À÷Àª ���¤� �ûù¢�¢ üÈª�� Û�Ü½� ù¥�� ¤¢ ... ø 6¢¤�õ ýÂ�ÚÞÈ� ¤�Ï �� ø ù¢�� üþ�¤�î ýÂ�ðù¥�À÷� ¤¢ ü��Ö�Ö½� ñ�ãê ý�ûù¥�� ¥� üØþ �ûù¢�¢��� üÎ¡ ý�þ¤�õ�÷Â� ý��±õ Â� �î ©ø¤ ßþ� ´Ö�Ö� ¤¢ .´¨� �µêÂð ¤�Âì ö�ÂÚÈûøÄ� ñ�±Öµ¨�1Charnes Cooper2Rudes3Charnes, Cooper , Rudes (CCR)4Banker5Banker,Charnes, Cooper (BCC)6Assuran
e Region7Forsund, F.R.Sarafoglou,N2000, on the origins of data envelopment analysis.



13 �ûù¢�¢ üÈª�� Û�Ü½� Â� ý¤øÂõ .1 ÛÊêý�ûü�øÂ¡ ,á�÷Ýû ý�ûý¢ø¤ø ýÂ�ð¤�Ø� �� �î üþ�ûÀ��ø �î Àû¢üõ ù¥��� �õ �� ´¨� ùÀª.Ý��î �Æþ�Öõ Ýû �� �¤ À��îüõ À�ó�� á�÷Ýû
��óø� Ý�û�Ôõ ø Óþ¤�ã� 2-1: À�ó�� â��� ÓþÂã� 1.2-1:Àª��üõ Âþ¥ �¤�¬ �� üã��� ¤�Áð Â���b� Ûõ��ä �� ¢ÂØÜÞä �Î��¤y=f(u,v)´ÞÆì ø¢ ¥� ý¢ø¤ø ¤�¢Â � .À þ�Þ ÷üõ À� ó� � �¤ y 2ü�øÂ¡ (u,v) 1ý¢ø¤ø ¤�¢Â � ö� ¤¢ �î×þ ¥� �î üµìø .Àª��üõ ñÂµ�î Û��ìÂ�è Ûõ��ä v ø ñÂµ�î Û��ì Ûõ��ä u ,´¨� ùÀª Û�ØÈ��� ¥� �î Àª�� ü�øÂ¡ ÝÞþ�î�õ y ü�ãþ ,¢¢Âð Àþ�ä ü�øÂ¡ ÝÞþ�î�õ ,�ûý¢ø¤ø ¥� °�îÂ��� ø Àª��üõ 3À�ó�� â��� f Ý�þ�ðüõ �¤�¬ ßþ� ¤¢ ¢¢Âð Àþ�ä (u,v) ý¢ø¤ø ¤�¢Â� ö¢Â� ¤�î:Ý��îüõ ÓþÂã� Âþ¥ �¤�¬.ÀûÀ� �¤ ü�øÂ¡ ÝÞþ�î�õ ,�ûý¢ø¤ø ¥� °�îÂ� Âû ý�Â� �î ´¨� üã��� ,À�ó�� â���¤¢ Â��ç� ,À�ó�� À�þ�Âê üðÀ�»�� Û�ó¢ �� ßþ� ø ´Æ�÷ ´¨¢ ¤¢ À�ó�� â��� ¢¤��õ °Üè� ¤¢À�ó�� â��� ¥� ü±þÂÖ� Ýþ¤���÷ ø ¤ ßþ� ¥� .Àª��üõ À�ó�� â��� ö¢�� ù¤�ÀÖõ À�� ø À�ó�� ý��ó��Ø�:´¨� ÂþÁ�ö�Øõ� �¤�¬ ø¢ �� À�ó�� â��� ÓþÂã� .Ý�ª�� �µª�¢ ´¨¢ ¤¢ �¤ýÂµõ�¤��Â�è ©ø¤ -2 ýÂµõ�¤�� ©ø¤ -11Input2Output3Produ
tion fun
tion



14 �ûù¢�¢ üÈª�� Û�Ü½� Â� ý¤øÂõ .1 ÛÊêÀ�ó�� ¥Âõ ÓþÂã� 2.2-1�� �¤1 À�ó�� ¥ Âõ ,À�þ�üõ ´¨À� �ûý¢ø¤ø éÂÊõ ý�¥� �� �î üþ�ûü�øÂ¡ Âþ¢�Öõ Â·î�À�.À÷¤ø�üõ ¢��ø:�ûù¢�¢ üÈª�� Û�Ü½� ý¢Â�¤�î ý�þ��õ 3.2-1
ßþÀ�� ø ý¢ø¤ø ßþÀ�� �� ùÀ÷Â�ðÝ�ÞÊ� ý�ûÀ��ø üþ�¤�î ø ¢ÂØÜÞä ü��þ¥ ¤� ö�Øõ� (1.ü�øÂ¡�� �ú÷� É�Ê¿� ø Û±ì ¥� �ûö¥ø ö¢�� É¿Èõ ,ý¢Àä ý�û©ø¤ ü¡Â� é�¡Â� (2.´Æ�÷ �¥� �ûü�øÂ¡ ø �ûý¢ø¤øÛØª �þ ø (ý¤�õ� ö��¨Âð¤ ©ø¤ À�÷�õ) ùÀª ß��ã� Û±ì ¥� À�ó�� â��� ÛØª �� ¥��÷ (3.´Æ�÷ (ýÂµõ�¤�� ý�û©ø¤ ¥� ü¡Â� À�÷�õ) À�ó�� â��� ¼þÂ¬.�ø�Ôµõ ýÂ�ðù¥�À÷� ý�û§��Öõ �� ÓÜµ¿õ ý�ûü�øÂ¡ ø �ûý¢ø¤ø ýÂ�ð¤�Ø� ö�Øõ� (4ø Â ðÛ � Ü ½ � ö� � õ ý¤� Ø Þ û ý�Â � �¤ ý¢� þ¥ ý� û´¬Â ê � ûù¢�¢ üÈ ª� � Û � Ü ½ � (5ü�øÂ¡ø ý¢ø¤ø ý�µ¨�¤ ¤¢ À÷���üõ �ûý¤�ØÞû ßþ� .À�îüõ ¢�¹þ� ùÀ÷Â�ðÝ�ÞÊ�.Àª�� �¤�î ¥Âõ �� ´±Æ÷ ü��þ�Úó� ø ¢ÂØÜÞä üÚ÷�Ú� ø ü��þ¥ ¤� ´½� ý�ûÀ��øö��¨Âð¤ é�¡Â� :üþ�¤�î ýÂ�ðù¥�À÷� ý�Â� ùÀª ý¤ø�¢Âð ��Àû�Èõ ��Üî ¥� ù¢�Ôµ¨� (6ý�ûÀ��ø �ä�Þ¹õ ¤¢ ¢���õ ¢ÂØÜÞä ßþÂµú� �� �ûÀ��ø �Æþ�Öõ ¤¢ ý¥�¨ß�Ú÷��õ �� �î�� �Æþ�Öõ ¤¢ �¤ ��Àû�Èõ ¥� ��Àî Âû �ûù¢�¢ üÈª�� Û�Ü½� ,À��þüõ ´¨¢ ü¨¤Â� ´½�.À�îüõ ���ú� �¤�î ¥Âõ¥� �î À��ø Âû ý�Â � ¢Â ê � � ÂÊ½�õ ø âõ�� ýÂ�ðù¥�À ÷� ýù� �ª ×þ ö¢¤ø� Ýû�Â ê (7ù¢�Ôµ¨� (�µÆ��ø ý�ûÂ�çµõ) �ûü�øÂ¡ ¢�¹þ� ý�Â � (ÛÖµÆõ ý�ûÂ�çµõ) �ûý¢ø¤ø.À�îüõ1Produ
tion Frontier



15 �ûù¢�¢ üÈª�� Û�Ü½� Â� ý¤øÂõ .1 ÛÊêý�Â� �¤�î�÷ ý�ûÀ��ø ü�øÂ¡ ø �ûý¢ø¤ø ��Â��ç� ö���õ :�¤�î ¥Âõ �� ´±Æ÷ ü��þ�Úó� (8(ü�øÂ¡ ø ý¢ø¤ø Âû ý�Â � üþ�¤�î� ÷ ¤�ÀÖõ ø â± �õ) �¤�î ¥Âõ Â � �ú ÷� ö¢Âî Â þ�Ê�Óã® ¯�Ö÷ ,ü±Æ÷ üþ�¤�î ö���õ ß��ã� Â� ùø�ä �¹�µ÷ ¤¢ .¢�Þ÷ �±¨�½õ ö���üõ�¤��ÜÎõ ö���õ ���¤� �� ø ¢�ªüõ ß��ã� ÓÜµ¿õ ý�ûÉ¡�ª ¤¢ ùÀ÷Â�ðÝ�ÞÊ� ý�ûÀ��øÉ¿Èõ ý¤øùÂú� ø üþ�¤�î ý�Ö�¤� ý�¨ �� �¤ ùÀ÷Â�ðÝ�ÞÊ� À��ø üÈõ Í¡ ,�ú÷�.À�îüõ��¹÷� �ú÷� §�¨�Â� �¤�î�÷ ý�ûÀ��ø ü��þ¥ ¤� �î �¤�î ý�û�Úó� :â�Âõ �ä�Þ¹õ ���¤� (9¤¢ �Æþ�Öõ ö¢�� �÷�ÔÊ�õ Â� üÜ�ó¢ ßþ� ø À÷�ªüõ üêÂãõ �¤�î�÷ ý�ûÀ��ø �� ´¨� �µêÂð.¢�� Àû��¡ DEA
�ûù¢�¢ üÈª�� Û�Ü½� °þ�ãõ 4.2-1

¤¢ �Î¡ ýÂ�ÚÈ�� ö�Øõ� ý¥�¨���ú� ×��Ø� ×þ ö���ä �� �ûù¢�¢ üÈª�� Û�Ü½� (1.¢¤�À÷ �¤ �û�Î¡ Âþ�¨ ø ýÂ�ðù¥�À÷��¤ ÕÜÎõ üþ�¤� î ø ùÀª �µ êÂð ¤� î � � ü±Æ ÷ üþ�¤� î ýÂ�ðù¥�À ÷� ´ú� ×��Ø � ßþ� (2.À¹�¨üÞ÷� � �õ� ,¢¢Âðüõ ¸þ�µ ÷ ¤¢ é�Â½÷� °��õ �ûü�øÂ¡ ø �ûý¢ø¤ø ´�Þû� ß�� �ø�Ô� (3.´¨� âê¤ Û��ì ý¢øÀ� �� ÛØÈõ ßþ� ü�øÂ¡ ø ý¢ø¤ø ý�ûö¥ø ý¥�¨ ¢øÀ½õý¤�õ� ý�ûö�õ¥� ��¹÷� ,´¨� ýÂµõ�¤��Â�è üØ��Ø� �ûù¢�¢ üÈª�� Û�Ü½� �î �¹÷� ¥� (4.´¨� ÛØÈõ ö� ý�Â�ý¢øÀ��� �î ´¨� ü¨¤Â� ´½� ý�ûÀ��ø ¢�Àã� �� �ú÷� Û� ø ¥��÷ ¢¤�õ ý�ûñÀõ ¢�Àã� (5.Àû¢üõ Çþ��ê� �¤ ��±¨�½õ Ý¹�¥��µõ� ¤¢ Â��ç� °��õ ùÀª ü¨¤Â� ý�ûÀ��ø �ä�Þ¹õ �� ÀþÀ� À��ø ×þ ö¢Âî �ê�®� (6.¢¢Âðüõ �ûÀ��ø üõ�Þ� üþ�¤�î



16 �ûù¢�¢ üÈª�� Û�Ü½� Â� ý¤øÂõ .1 ÛÊê.Àû¢ Â��ç� ü��þ¥ ¤� ¸þ�µ÷ ¤¢ ´¨� ßØÞõ �ûý¢ø¤ø ¢�Àã� ø á�÷ ¤¢ Â��ç� (7.À��þüõ Çþ��ê� ��÷ �¤�î ý�ûÀ��ø ¢�Àã� ,ü�øÂ¡ ø ý¢ø¤ø ý�ûÂ�çµõ ¢�Àã� Çþ��ê� �� (8À�ó�� ö�Øõ� �ä�Þ¹õ 5.2-1üµ��¤ �� ö���üÞ÷ �¤ À�ó�� â��� ÓÜµ¿õ Ûþ�¢ �� ,Àª ù¤�ª� Û±ì ý�ûÇ¿� ¤¢ �î ý¤�Î÷�Þûü±þÂÖ� �¤ ö� üóø Ýþ¥�¨üõ 1 À�ó�� ö�Øõ� �ä�Þ¹õ ��÷ �� ý��ä�Þ¹õ ø¤ ßþ� ¥� .¢Âî �±¨�½õ�ûý¢ø¤ø ¥� ßØÞõ ��±�îÂ� üõ�Þ� Ûõ�ª À�ó�� ö�Øõ� �ä�Þ¹õ âì�ø ¤¢ .ÝþÂ�ðüõ À�ó�� â��� ¥�:¢�ªüõ ö��� Âþ¥ �¤�¬ �� ø Ý�û¢üõ ö�È÷ T �� �î Àª��üõ �ûü�øÂ¡ øT = f(x; y) j .À�î À�ó�� �¤ y üÔ�õ�÷ ¤�¢Â� À÷��µ� x üÔ�õ�÷ ¤�¢Â� g¤�¢Â� �î Àª��üõ (xj; yj) ; (j = 1; � � � ; n) �¤�¬ �� ùÀû�Èõ n Ûõ�ª �ä�Þ¹õ ßþ� �î¤¢ ý¤�Ï �¤ T �ä�Þ¹õ �î ´¨� Âî£ �� �¥� .À�îüõ À�ó�� �¤ yj ü�øÂ¡ ¤�¢Â� ,xj ý¢ø¤ø:Àþ�Þ÷ ëÀ¬ Âþ¥ ñ�¬� ¤¢ �î ÝþÂ�ðüõ ÂÑ÷�� ÕÜãµõ ��Àû�Èõ ��Þ� �î ´¨� ö� ÂÚ÷��� Û¬� ßþ� 2 :��Àû�Èõ ñ�Þª Û¬� -1ü�ãþ , ´¨� À�ó�� ö�Øõ� �ä�Þ¹õ8 j; j = 1; � � � ; n (xj; yj) 2 T.´¨� ñ�±ì Û��ì À�ó�� ý��ó��Ø� Âû �� Û¬� ßþ�§��Öõ �� ù¢¥�� À�ó�� ý��ó��Ø� �î Ý��îüõ ­Âê Û¬� ßþ� ñ�±ì �� 3:�ãª� ü÷�ÂØ�� Û¬� -2:ü�ãþ ,¢¤�¢ ´���8 (x; y); 8�; � � 0((x; y) 2 T ) (�x; �y) 2 T )À�ó�� y ü�øÂ¡ ,x ý¢ø¤ø �� Âð� �î ´¨� ö� ÂÚ÷��� Û¬� ßþ� 4 :ýÂþÁ� ö�Øõ� Û¬� -3ü�øÂ¡ , x ý¢ø¤ø ¥� ø ¢�ªüõ À�ó�� y ü�øÂ¡ Ûì�À� x ýø�Æõ �þ Âµð¤�� ý¢ø¤ø �� ,¢�ª1Produ
tion Possibility Set (PPS)2Non-Empty3Ray Unboundness4Possibility



17 �ûù¢�¢ üÈª�� Û�Ü½� Â� ý¤øÂõ .1 ÛÊê:ü�ãþ .¢�ª À�ó�� À÷���üõ ��÷ y ¥� ÂµÞî8(x; y); 8�x ; 8�y [(x; y) 2 T ; �x � x ; �y � y ) (�x; �y) 2 T ℄ý�ûÀ��ø ¥� üÔ�õ�÷ °�îÂ� Âû �î ÝþÂþÁ�üõ Û¬� ßþ� ßµêÂþÁ� �� 1 :�À½� Û¬� -4:ü�ãþ .Àª��üõ �ä�Þ¹õ ¢�¡ �� ÕÜãµõ ¥�� ,À�ó�� ö�Øõ� �ä�Þ¹õ �� ÕÜãµõ8(xj; yj); (xj; yj) 2 T; j = 1; � � � ; n ; 8�j; �j � 0 ; nXj=1�j = 1) ( nXj=1�jxj; nXj=1�jxj) 2 T.´¨� �À½õ ,T �ä�Þ¹õ ü�ãþ´¨� ý��ä�Þ¹õ ßþÂµØ��î T �î ÝþÂþÁ�üõ Û¬� ßþ� ñ�±ì �� : 2ü��þöø¤¢ ���Þî Û¬� -5.Àþ�Þ÷üõ ëÀ¬ �¤�ú��� �� ñø� ñ�¬� ¤¢ �î
�ûù¢�¢ üÈª�� Û�Ü½� ��óø� Óþ¤�ã� ø Ý�û�Ôõ 3-1ùÀ÷Â�ðÝ�ÞÊ� À��ø ÓþÂã� 1.3-1À�÷�õ ý¢ø¤ø ¤�¢Â� ´ê�þ¤¢ �� �î ýÀ��ø ¥� ´¨� �¤�±ä 3 ùÀ÷Â�ðÝ�ÞÊ� À��ø ×þ ¥� ¤�Ñ�õ(1 ÛØª Õ��Îõ) .Àþ�Þ÷ À�ó�� �¤ Y = (y1; � � � ; yn) À�÷�õ ü�øÂ¡ ¤�¢Â� , X = (x1; � � � ; xm)

ùÀ÷Â�ðÝ�ÞÊ� À��ø ×þ :1.1 ÛØª1
onvexity2Minimality3De
ision Making - Unit



18 �ûù¢�¢ üÈª�� Û�Ü½� Â� ý¤øÂõ .1 ÛÊêý¢ø¤ø Ûõ�ä ÓþÂã� 2.3-1ÂÑ÷¢¤�õ DMU üþ�¤�î ,ÂÚþ¢ Ûõ��ä ��Þ� �Ô� �� ø ö� Çþ��ê� �� �î ´¨� üÜõ�ä ý¢ø¤ø.À��þüõ Çû�îü�øÂ¡ Ûõ�ä ÓþÂã� 3.3-1ÂÑ÷¢¤�õ DMU üþ�¤�î ,ÂÚþ¢ Ûõ��ä ��Þ� �Ô� �� ø ö� Çþ��ê� �� �î ´¨� üÜõ�ä ü�øÂ¡.À��þüõ Çþ��ê�ÕÜÎõ üþ�¤�î ÓþÂã� 4.3-1,ý¢ø¤ø À��ø ×þ ý�Â� ü÷�ú� ¢¤�À÷�µ¨� «�¡ ùÀ÷Â�ðÝ�ÞÊ� ý�ûÀ��ø ý�Â� Ý��î ­ÂêÀ��ø y0 ,ý¢ø¤ø À��ø ×þ éÂÊõ �� ùÀ÷Â�ðÝ�ÞÊ� À��ø Âð� ,Àª� � y� � � Â ��Â � ü�øÂ¡ñ�� �j = y0y� :¢�� Àû��¡ Âþ¥ �¤�¬ �� �j 1 ÕÜÎõ üþ�¤�î �¤�¬ ßþ� ¤¢ ,À�î À�ó�� ü�øÂ¡ý�ûý¢ø¤ø �Þû ��þ�û ø É¿Èõ �ûü�øÂ¡ �Þû ´Þ�ì ,ùÀ÷Â�ðÝ�ÞÊ� À��ø ×þ ý�Â� Âð�:¢¢Âðüõ �±¨�½õ Âþ¥ �Î��¤ ¥� üþ�¤�î ,Àª�� ��Üãõ À��ø�j = u1y1 + � � �+ usysv1x1 + � � �+ vmxmü� ã þ ��i ý¢ø¤ø � � þ� û v ø yr ; (r = 1; � � � ; s) ü� ã þ ��r ü�øÂ¡ ´Þ � ì u ö� ¤¢ � î.Àª��üõ xi ; (i = 1; � � � ; m)ßÞ��î - ���¤�� üþ�¤�î ÓþÂã� 5.3-1ø �ûý¢ø¤ø ¥� ×þ º�û ¤¢ ¢�±ú� ö�Øõ� Âð� �ú�� ø Âð� À�þ�ð 2ßÞ��î - ���¤�� üþ�¤�î �¤ DMUö� �� �î Àª�±÷ ÂþÁ�ö�Øõ� (�ûü�øÂ¡ ,�ûý¢ø¤ø) Ûõ��ä Âþ�¨ ö¢Âî Â�À� öøÀ� �ûü�øÂ¡.À�þ�ðüõ ��÷ ý�ì ý�¤�î �þ Ûõ�î ý�¤�î1pure eÆ
ien
y2Paretokoopmans EÆ
ien
y



19 �ûù¢�¢ üÈª�� Û�Ü½� Â� ý¤øÂõ .1 ÛÊêâ�Âõ �ä�Þ¹õ ÓþÂã� 6.3-1:¢�ªüõ ÓþÂã� Âþ¥ �¤�¬ �� 1â�Âõ �ä�Þ¹õ DMU ü��þ¥ ¤� ¤¢Ej = fDMUj j Àª�� ´±·õ DMUj ü��þ¥ ¤� ¤¢ ß�ú� ý�û���� ¥� üØþ ¤¢ Ûì�À� ��jgü¨�b¤ ý�¤�î ÓþÂã� 7.3-1ÍÖê ö� â�Âõ �ä�Þ¹õ ü�ãþ .E = fDMUjg Âð� �ú�� ø Âð� À�þ�ð 2ü¨�b¤ ý�¤�î �¤ DMU.Àª�� ©¢�¡
ü¨�b¤ Â�è ý�¤�î ÓþÂã� 8.3-1ö� â�Âõ �ä�Þ¹õ ø ù¢�� �¤�î ,���¤�� ��úÔõ �� Âð� �ú�� ø Âð� ,À�þ�ð ü¨�b¤ Â�è ý�¤�î �¤ DMU¢���õ DMUj üþ�¤�î ü��þ¥ ¤� ¤¢ ý����ú� ���� ü�¤�±ä �� .Àª�� �µª�¢ �Ìä ø¢ Ûì�À���j = 0 �î Àª��

DEA ý��þ�� ý�ûñÀõ 4-1ùÀ÷Â�ðÝ�ÞÊ� ý�ûÀ��ø ¢ÂØÜÞä ü��þ¥ ¤� ý�Â� ýÂµõ�¤� �Â�è ý�û©ø¤ ßþÂ�Ýúõ ¥� üØþø ý¤øùÂú� Ç¹�¨ ¤¢ ý¢Àãµõ ¢Â�¤�î �î (DEA) ´¨� �ûù¢�¢ üÈª�� Û�Ü½� ý�ûñÀõ¥� üþ�û�÷�Þ÷ �� �f þ£ .¢¤�¢ ... ø �ûù�ÚÈ÷�¢ ,�û×÷�� ,ü÷�µ¨¤�Þ�� ý�ûÀ��ø ¤¢ üþ�¤�î ü��þ¥ ¤�:Ý��îüõ ù¤�ª� ùÀª ü��ÂÏ ý�ûñÀõ1Referen
e set2Extreme EÆ
ien
y



20 �ûù¢�¢ üÈª�� Û�Ü½� Â� ý¤øÂõ .1 ÛÊê:ý¢ø¤ø ´�û�õ �� CCR ñÀõ 1.4-1Û� �¤ ý¥� ¨ � � � ú � � Ü ÿ Æ õ n Ý � û�� ¡üõ ,ù¢�¢ ý¢�À ã � ¢� �ø ­Â ê � � � î À � � î ­Â ê� ± ¨� ½ õ � õ éÀ û À � � î ­Â ê .Ý � � î � ± ¨� ½ õ �¤ DMU ×þ ü þ�¤� î ¤� � Â û ¤¢ ø Ý � � î� � �¤ � ûý¢ø¤ø � � ùÀ ª ù¢�¢ É �Ê¿ � ý� ûö¥ø Â ð� .À ª� � DMUo ; fo = 1; � � � ; ngñÀõ ýÂÆî �Âê ù�Ú÷� ,Ý�û¢ ö�È÷ ur ; (r = 1; � � � ; s) �¤ �ûü�øÂ¡ ø vi ; (i = 1; � � � ; m):¢�� Àû��¡ Ûþ£ �¤�¬ �� �ûö¥ø �±¨�½õ ý�Â� CCR(FPo)max � = u1y1o + u2y2o + � � �+ usysov1x1o + v2x2o + � � �+ vmxmo ;s:t: u1y1j + u2y2j + � � �+ usysjv1x1j + v2x2j + � � �+ vmxmj � 1 ; j = 1; � � � ; n; (1-1)v1; v2; � � � ; vm � 0 ;u1; u2; � � � ; um � 0 :
�¤ ´±Æ÷ ßþ� ,ùÀõ� ´¨¢ �� ý�û ur ø �ûvi �î ´¨� ý�½÷ �� éÀû â��� ñÀõ ßþ� ¤¢´¨¢ �� Âþ¥ �¤�¬ �� CCR ñÀõ üÎ¡ ý�þ¤�õ�÷Â� �Âê .À��îüõ Â·î�À� �¤ DMU ý�Â�:¢¤�¢ ��÷ CCR ñÀõ ü�ÂÌõ �Âê �î Àþ�üõ(LPo)max sXr=1uryromXi=1 vixio = 1sXr=1uryrj � mXi=1 vixij � 0 ; j = 1; � � � ; n; (1-2)vi � 0; ; i = 1; � � � ; m;ur � 0; ; r = 1; � � � ; s :


