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1
üÈª�� Û�Ü½� Â� ý��õÀÖõ :ñø� ÛÊê(DEA)�ûù¢�¢



¤�µÔÚÈ�� 1.1,´ªÁð �¤ �ûù¢�¢ üÈª�� Û�Ü½� ×��Ø� ý��� Ù�¨ ñ¤�ê Ç�� ñ�¨ ù�¹�� ¢øÀ� ¤¢ �î Àþ�ªÂµÈ�� ¤¢ �î À�î üµêÂÈ�� ö��� ¶½� ßþ� öÂì Ý�÷ ¥� ÂµÞî ¤¢ �î ¢ÂîüÞ÷ ÂØê Ýû ©¢�¡�� ùÂ�è ø ¢�Êµì� ø ´þÂþÀõ ø ü¨À�úõ ø ü�ê ��Üä �� �µêÂð ���®�þ¤ ¥�,��Üä ý�û�¡�ª¤¢ �ó�Öõ ö�¤��û ,ö��î �� ¥¢ø¤ ø Â��î,�÷¤�� Í¨�� 1978 ñ�¨ ¤¢ Àõ�¤�î ×��Ø� ×þ ö���äü��¤�î ýÂ�ðù¥�À÷� ý�Â� üä��µõ ø ÓÜµ¿õ ý�û ñÀõ ø ´¨� ùÀª ���¤� ö�ú� ¤¢ «�Ê¡ ßþ�ßþÀ�� ,ùÀª �µª�÷ «�Ê¡ ßþ� ¤¢ ��µî �ûù¢ . ´¨� ùÀõ� ¢��ø �� ýÂ�ðÝ�ÞÊ� ý�ûÀ��ø���õ¥ ¤¢ üÜõ ø ý��ÖÎ�õ , ü÷�ú� ¢Àãµõ ý�û¤���Þ¨ø , ùÀþ¢Âð ��ú� ø ü��ÂÏ Í±�Âõ ¤��ê��Â÷ë�ê âÏ�Öõ ¤¢ �ó�¨¤ ø �õ�÷ ö�þ�� �ûÀ¬ ß��»Þû . ´¨� ùÀª ¤��ðÂ� �ûù¢�¢ üÈª�� Û�Ü½��ú�þ� ý�Þû �î .´¨� ù¢�¢ �ã¨�� ý¢Â�¤�î ø ý¢���� ÂÑ÷ ¥� �¤ ×��Ø� ßþ� ,ýÂµî¢ ø Å÷�Æ�ó.´¨�¥øÂõ� ý��÷¢ ¤¢ ü®�þ¤ ×��Ø� ßþ� ´�Þû� ¥� ö�È÷
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�õÀÖõ 2.1� � üÞÜä ¢¤�¡Â� . ´¨� ù¢�� ö�ÂþÀõ ���� ¢¤�õ ¥��Âþ¢ ¥� �ûÀ��ø ¢ÂØÜÞä ü��þ¥ ¤� �ó�Æõö�ûÀ÷�õÂê . ´¨� �µª�¢ ýÂ�ðÝÈ� ©ÂµÆðø áøÂª �ø¢ ü÷�ú� Ù�� Â¡�ø� ¥� °ÜÎõ ßþ�üÞ Ü ä ý�úªø¤ ö¢Â � ¤� Ø � öøÀ � ý¢Â ê ýÂ � ðÝ � ÞÊ � � ÷� ð Â û � î À ÷Àª Óì�ø üõ�Ñ ÷¢¤�õ ¤¢ ýÂ�ð Ý�ÞÊ� ý�Â� ö�À�ÞÈ÷�¢ ¥� ùøÂð ß�óø� ø ¤ ßþ�¥� . Àª� �üõ ßþÂê� ÛØÈõ. Àª��üõ ���ÜÞä ¤¢ Õ�Ö½� ÝÜä ö�¤�Áð �þ�� ß�óø� ´Ôð ö���üõ �î À÷Àª ��ä¢ üÚ�� Û��ÆõÂ� ü�¤�¡ Ûõ��ä ��Â�� , ��ä�Ï� ý��� ¤��Æ� Ý¹�, Û��Æõ üðÀ�»�� �� ���� �� ù¥øÂõ�Í¡ ü÷�úð�÷ ��Â��ç� , °¨��õ ý�ûýÂ�ðÝ�ÞÊ� �� �Î��¤ ¤¢ �ûÀ��ø ö¢�� ¢øÀ½õ ø ¢ÂØÜÞäý¤øùÂú� ´ú� ¤¢ ü±¨��õ ¤�Øû�¤ ö�÷� �� üÞÜä ¢¤�¡Â� öøÀ� �î ´¨� üÜõ��ä ¥�....ø üÈõ.¢¢ÂðüÞ÷ Àþ�ä Âµú�? Ý��î ü��þ¥ ¤� �÷�Ú� ø Ý��îüõ ü��þ¥ ¤� �Â�ö� þ� � �� ÷� ½ µ õ� ¤¢ Ó ó� ö� µ ¨Â � �¢ . À þÂ � Ú � Â Ñ ÷ ¤¢ �¤ � ø Ó ó� ö� µ ¨Â � �¢À ¬¤¢90 ø À ¬¤¢100° � �Â � � � ü þ� ûü ó� ± ì ù� Ú È ÷�¢ ý¢ø¤ø �� ÷� ½ µ õ� ¤¢ø ñ� ¨ø¢ ß � Þ û í� õ Â ð� ? ´ ¨� ¤� î Ó ó� ö� µ ¨Â � �¢ ´ Ô ð ö�� �ü õ� þ� . ´ ¨� � µ ª�¢ß þ� ­Â ê� �)? ¢¤�¢ �¤ ü þ�¤� î ü þ�� � ¤� îÁ õ ö� µ ¨Â � �¢ ´ Ô ð ö�� µ � õ � þ� À ª� � É¡� ª(¢¤�À÷ ñ�¨ ö�þ�� ��÷�½µõ� ø ¤�Ø�î ¤¢ �¤ ë�ê üó�±ì À¬¤¢ ¤�Èî ý�û ö�µ¨Â��¢ ¥� ��ÀØ»�û �îö�µ¨Â��¢ ßþ� ¤¢ �î Àû¢üõ ö�È÷ ¢���õ ��ä�Ï� , ´¨� üÔ�õ ���� �î ´¨� ¼®�ø¤¢�î ßþÂ� �Â¹õ ¥�, �µª�¢ �¤ üª¥�õ� ý�Ìê ßþÂµú� , ¢�Þ÷ ��¿µ÷� �¤ ö�¥�õ� Ç÷�¢ ßþÂµú�ø üª¥�õ� ü��ØÈõ ø ù¢�� �¨¤Àõ ¤��µ¡� ¤¢ ù�ÚÈþ�õ¥� ßþÂ��ú¹õ ø ¢�Þ÷ ù¢�Ôµ¨� üª¥�õ�. ¢¤�À÷....ø øÂ�÷ ¢�±Þî Û�±ì ¥� üþ�Â��3



,Àª�� ��þ¥ ¤� ���� ¢¤�õ üþ�ú÷ö�½µõ� ¤¢ üó�±ì ø ¤�Ø�î ¤¢ üó�±ì É¡�ª ø¢ ÍÖê Âð�ñ��. ´¨� ù¢�Þ�÷ �¨¤Àõ ��÷�Øõ� �� üú��� º�û ��þ¥ ¤� �î ´Ôð ö��� üõ �¤�¬ ßþ� ¤¢. ¢�ªüõ ù¤�¢� �µÔ�ª ø¢ �î ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ � ö�µ¨Â��¢��÷�Øõ�¥� ��Àî º�û �¨¤Àõ øÀ�ª� � ¤�î ù¥� � ø ö��� ý�û Åþ¤Àµ ó�Õ� , ß�¨¤Àõ Âð�ö�µ¨Â��¢ ßþ� ùÀª Âî£ ��Ø÷ �� ���� �� üóø Àª�� �µª�À÷ �¤ ... ø ù�ÚÈþ�õ¥� Û�±ì ¥� �µêÂÈ��. ´¨� �µª�¢ üó�±ì À¬¤¢ 30¤�Ø�î ¤¢ ø À¬¤¢ 40 üþ�ú÷ ��÷�½µõ� ¤¢?¢¤�¢ ýÂµú� üþ�¤�î ÂÚþ¢ �¤�±ä �� �þ ù¢�Þ÷ ÛÞä ��¡�ûö�µ¨Â��¢¥� ×þ ��Àîø Â�Õ�ì¢ ü¨¤Â� À�õ¥��÷ ø ¢�¢ �¤ ñ��¨ ßþ� ���� ö���üÞ÷ üð¢�¨ ßþ� �� �î ´¨� ¼®�ø.Àª��üõ Â±µãõ üÞÜä ý�û©ø¤ ¥� ù¢�Ôµ¨�

4



Óþ¤�ã� 3.1(DEA)�ûù¢�¢ üÈª�� Û�Ü½� ÓþÂã� 1.3.1Ý�ÞÊ� ý�ûÀ��ø ¥� �ä�Þ¹õ ×þ ü±Æ÷ 1 üþ�¤�î ü��þ¥ ¤� ý�Â� üØ��Ø� �ûù¢�¢ üÈª�� Û�Ü½�.¢�ªüõ ��¹÷� ü®�þ¤ ý�þ¤ �õ�÷Â� ¥� ù¢�Ôµ¨� �� �î ´¨� ùÀ÷Â�ðùÀ÷Â�ð Ý�ÞÊ� À��ø ÓþÂã� 2.3.1¢�ªüõ �µÔð ü÷�õ¥�¨ ��ø ´¨��ûù¢�¢ üÈª�� Û�Ü½� ¤���� ßþÂ� ü¨�¨� ùÀ÷Â�ðÝ�ÞÊ� À��ø 2¤�Âì ü��þ¥ ¤� ¢¤�õ �ûù¢�¢ üÈª�� Û�Ü½� ¤¢ ø ´¨� ü�øÂ¡ �� ý¢ø¤ø ÛþÀ±� ö� �Ô�Òø �î. ¢Â�ðüõý¢ø¤ø ÓþÂã� 3.3.1À��þüõ Çû�î üþ�¤�î ù¥�À÷� Ûõ��ä Âþ�¨ �Ô� ,ßÞ® ö� Çþ��ê� �� �î ´¨� üÜõ�ä ý¢ø¤ø 3.À��þüõ Çþ��ê� üþ�¤�î ù¥�À÷� Ûõ��ä Âþ�¨ �Ô� ßÞ® , ö� Çû�î �� ÅØãó�� øEÆ
ien
y1De
ision Making Unit(DMU)2input35



ü�øÂ¡ ÓþÂã� 4.3.1ø À��þüõ Çþ��ê� üþ�¤�î ù¥�À÷� Ûõ��ä Âþ�¨ �Ô� ßÞ® , ö� �� �î ´¨� üÜõ�ä ü�øÂ¡ 4.5.À��þüõ üþ�¤�î ù¥�À÷� Ûõ��ä Âþ�¨ �Ô� ßÞ® , ö� Çû�î �� ÅØãó��(PPS) À�ó�� ö�Øõ� �ä�Þ¹õ ÓþÂã� 5.3.1.À þÂ � Ú � Â Ñ ÷ ¤¢ �¤ f(xj ; yj); j = 1; � � � ; ng ùÀ ÷Â � ð Ý � Þ Ê � À ��ø n � ä� Þ ¹ õ 6ø ´ ¨� DMUj ü�øÂ ¡ ¤�¢Â � Yj = (y1j; � � � ; ysj) ø ý¢ø¤ø ¤�¢Â � Xj = (x1j; � � � ; xmj)Ûì�� yj ø xj ¤�¢Â� ¤¢ ü�ãþ .Àª�� yj �6= 0 ø xj �6= 0 , j = 1; � � � ; n Âû ý�Â� À��î ­Âê�¤ Â þ¥ �ä�Þ¹õ .Ý�õ� ÷üõ 7 ´�ó�ã ê ×þ �¤ (x,y) �ø¥ Âû .¢¤�¢ ¢��ø ´±·õ �Ô ó� õ ×þ:Ý�þ�ð À�ó�� ö�Øõ� �ä�Þ¹õT = f(x; y) j .À�î À�ó�� �¤ y ü�øÂ¡ x ý¢ø¤ø:´¨� ¤�ÂìÂ� À�ó�� ö�Øõ� �ä�Þ¹õ ý�Â� Âþ¥ �ä�®�õ Û¬� ¸����Àû�Èõ ñ�Þª :ñø� Û¬�:Ýþ¤�¢ j = 1; � � � ; n Âû ý�Â� ü�ãþ À÷¤�¢ ¤�Âì T ¤¢ ùÀª ùÀû�Èõ ý�û´�ó�ãê üõ�Þ� 8(xj ; yj) 2 T Output4ü�øÂ¡ Â ð� ñ� · õ ý�Â � . À � µ Æ � ÷ ë¢�¬ ¢¤�� õ ü¡Â � ¤¢ ü�øÂ¡ ø ý¢¤ø ý�Â � ùÀª � ��¤� Ó þ¤� ã �5¢ø¤üÞ÷ ��� üþ�¤�î üð¢�ó� Çþ��ê� Çû�î �� Àª�� ùÀ�þ�� ý�û¥�ð ý��÷�¡¤�îProdu
tion Possibility Set6A
tivity7In
lusion of Observatiom8
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�ãª� ü÷�Âîü� :�ø¢ Û¬�T �� ��÷ (tx,ty) ´�ó�ãê ù�ð ö� .Àª�� ´±·õ ý¢Àä t ø Àª�� T �� ÕÜãµõ (x,y) ´�ó�ãê Âð�.¢�ªüõ �µÔð ��÷ 9 ´��� §��Öõ �� ù¢¥�� ­Âê ´�¬�¡ ßþ� �� .¢¤�¢ ÕÜã�ö¢�� �µÆ� ø �À½� :��¨ Û¬�.´¨� �µÆ� ø �À½õ �ä�Þ¹õ ×þ T �ä�Þ¹õ 10ýÂþÁ� ö�Øõ� :�¤�ú� Û¬���÷ (�x; �y)´�ó�ãê ù�ð ö� .Àª�� �y � y ø �x � x ø Àª�� �µª�¢ ÕÜã� T �� (x,y) ´�ó�ãê Âð� 11ü�øÂ¡ ø �û�Ôó�õ ��Þ� ¤¢ x ¥� ýø�Æõ Âµð¤�� ý¢ø¤ø �� ´�ó�ãê Âû ü�ãþ .¢¤�¢ ÕÜã� T ��.¢¤�¢ ÕÜã� T �� �û�Ôó�õ ��Þ� ¤¢ y ¥� ýø�Æõ ÂµØ��îü���÷ø Â� ���Þî : Ý¹�� Û¬�.À�îüõ ëÀ¬ ë�ê �ä�®�õ ñ�¬� ¤¢ �î ´¨� ý��ä�Þ¹õ ßþÂµØ��î T �ä�Þ¹õ 12:¢�ªüõ ÓþÂã� Âþ¥ �¤�¬ �� T
 �ä�Þ¹õ ë�ê �ä�®�õ ñ�¬� �� ���� ��T
 = f(x; y) j � nXj=1xj �j ; y � nXj=1 yj �j ; �j � 0 ; j = 1; � � � ; ngÓþÂã� Âþ¥ �¤�¬ �� �¤ Tv �ä�Þ¹õ ùÀ÷�Þ�ì�� ñ�¬� Ý��î éÁ� �¤ �ãª� ü÷�Âîü� Û¬� Âð�:À��îüõ
Constant Returns to S
ale(CRS)9Convexity10Monotoni
ity11Minimum Extrapolation127



Tv = f(x; y) j � nXj=1xj �j ;y � nXj=1 yj �j ; nXj=1�j = 1 ; �j � 0 ; j = 1; � � � ; ng
CCR ñÀõ 6.3.1Âþ¥ ù¢�¨ �¤�¬ �� üþ�¤�î ¢¤�¢ ü�øÂ¡ ×þ ø ý¢ø¤ø ×þ DMU �î üµó�� ßþÂ�ù¢�¨ ¤¢ 13:¢�ªüõ ÓþÂã�ý¢ø¤ø / ü�øÂ¡ = üþ�¤�î� ûü�øÂ¡ ø �ûý¢ø¤ø ß þ� � î À ÷¤�¢ ü�øÂ¡ ø ý¢ø¤ø ß þÀ �� �ûDMU ¢¤�� õ Â µÈ � � ¤¢:Ý��îüõ ÓþÂã� Âþ¥ �¤�¬ �� �¤ üþ�¤�î ù¥�À÷� ´ó�� ßþ� ¤¢ .À÷¤�¢ ü�ø�Ôµõ ý�ûÀ��ø

Effi
ien
y = u1y1 + u2y2 + � � �+ usysv1x1 + v2x2 + � � �+ vmxm (1)
.À�µÆû �ûü�øÂ¡ ø �ûý¢ø¤ø ö¥ø ¤�¢Â� °��Â� �� u,v ö� ¤¢ �îüþ�¤� î ÓþÂã � �î ´¨��ûö¥ø ¥� �ä�Þ¹õ ×þ ßµª�¢ ¤� � µ¡� ¤¢ À�õ¥� � ÷ �� � ÓþÂã �´½� ý�ûDMU ��Þ� ß�� �ûö¥ø ¥� íÂµÈõ �ä�Þ¹õ ×þ Âð� ùÄþø �� .¢¥�¨üõ ùÀ�»�� �¤�� ü��þ�� üþ�¤�î ¤�ÀÖõ �î üþ�ûDMU ¥� ü¡Â� ´¨� ßØÞõ �Âþ¥ .¢�ª ù¢Â� ¤�î �� ü��þ¥ ¤�.À�ª�� �µª�¢ ­�Âµä� �ûö¥ø ö¢�� °¨��õ Â� ,À÷�ù¢¤ø� ´¨¢Charnes, Cooper and Rhodes138



�ûDMU ¥� ��Àî Âû �î ¢�ª �µêÂð ÂÑ÷ ¤¢ �¤�¬ ßþÀ� À÷���üõ ß��»Þû �ÜÿÆõ ßþ�ü��÷��ì ���¤�� ¤¢ ��Àî Âû ßþ�Â���� ø À�ª�� �µª�¢ �¤ ö�ª¢�¡ �� ¯��Âõ ü¬�Êµ¡� ý�ûö¥ø.À��î üêÂãõ �¤ �ûö¥ø ßþ� ,�ûDMU ��Þ� ý�Â� íÂµÈõ¢�ú �È� � DMUo üþ�¤� î � ±¨�½õ ý�Â � �¤ Â þ¥ ñÀõ 1978 ñ�¨ ¤¢ ¥¢ø¤ øÂ ��î ,� ÷¤��:À÷¢Âîmax ho = Psr=1 ur yroPmi=1 vi xios:t Psr=1 ur yrjPmi=1 vj xij � 1 j = 1; � � � ; n (2)ur ; vi � 0 r = 1; � � � ; s ; i = 1; � � � ; mDMUj ¥� ��r ü�øÂ¡ ¤�ÀÖõ = yrj : ö� ¤¢ �îDMUj ¥� ��i ý¢ø¤ø ¤�ÀÖõ = xij��r ü�øÂ¡ �� ùÀª ù¢�¢ «�Êµ¡� ö¥ø = ur��i ý¢ø¤ø �� ùÀª ù¢�¢ «�Êµ¡� ö¥ø = vi�ûDMU ¢Àã� = n�ûü�øÂ¡ ¢�Àã� = s�ûý¢ø¤ø ¢�Àã� = m�¤ ñÀõ ßþ� éÀû â��� ¥¢ø¤ ø Â��î ,�÷¤�� . À�µÆû ñ�ú¹õ vi ø ur ý�ûö¥ø ��� ñÀõ ¤¢.À÷¢Âî ÓþÂã� DMUo üþ�¤�î ¤�ÀÖõ ö���ä ��ÝÞþ�î�õ (éÀû â���) DMUo üþ�¤�î �î À�îüõÉ¿Èõ ý��÷�ð �� �¤ �ûö¥ø 2 ñÀõ¢��ì Â���� ö�� .Àª�� ¢øÀ½õ 1 �� ��� ¥� �ûDMU ��Þ� üþ�¤�î �î ´þ¢øÀ½õ ßþ� �� ,¢�ªý�Â� ßþ�Â���� ,´¨� ùÀª ¢øÀ½õ 1 �� ��� ¥� DMUo �ÜÞ� ¥� ø �ûDMU ��Þ� üþ�¤�î 2 ñÀõ.¢�ªüõ Û¬�� 1 Â·î�À� üþ�¤�î ¤�ÀÖõ DMUo9



ùÀª Û¬�� 1 üþ�¤�î ¤�ÀÖõ �ûö� ý�Â� �î �¤ üþ�ûDMU ¥¢ø¤ ø Â ��î ,� ÷¤�� �Àµ �� ¤¢.À�µêÂð ÂÑ÷ ¤¢ �¤�î ý�ûDMU ö���ä �� ,Àª��Âû ý�Â� ��� ñÀõ ���Èõ üóÀõ Û� �� ü��þ¥ ¤� ´½� �ä�Þ¹õ ý�ûDMU ��Þ� üþ�¤�îý�ûDMU �� DMU ×þ ý�Â� ùÀõ� ´¨À� ý�ûö¥ø üÜî ´ó�� ¤¢ .Àþ�üõ ´¨¢ �� DMU.´¨� ©ø¤ ßþ� üþ�÷��� ×þ ß��»Þû ø Óã®×þ �ø�Ô� ßþ� .¢¤�¢ �ø�Ô� ÂÚþ¢Û¬�� ���ú� ���� ,¢¤�¢ ýÀ� ¢ÂØÜÞä �î ý�DMU ý�Â� 2 ñÀõ Û� ¥� Å� ´¨� ßØÞõ�� ÂµÈ�� üþ�¤�î ßþ� �õ� .Àª�� ùÀõ� ´¨¢ �� 1 éÀû â��� ü�ãþ Àû¢ ö�È÷ �¤ DMU ö¢�� �¤�î�ø�Ô� ßþ�Â���� .´¨� �¤�î�÷ ü��þ¥ ¤� ´½� ýDMU Û¬� ¤¢ ø ù¢�� ¯��Âõ �ûö¥ø ��¿µ÷�.¢�ªüõ ��Æ½õ ©ø¤ Óã® ÓÜµ¿õ ý�ûDMU ¤¢ �ûö¥ø�Âþ¥ ´¨� ñÀõ ��ì �ÎÖ÷ ×þ �ûö¥ø ��¿µ÷� ¤¢ ýÂþÁ� é�Îã÷� ßþ� ÂÚþ¢ ÂÑ÷ �ÎÖ÷ ¥������ Û��ì üþ�¤�î�÷ ßþ� Àª�� ùÀª �¤�î�÷ Çû��¿ó¢ ý�ûö¥ø ��¿µ÷� �� DMU ×þ �»÷���á�ê¢ Û��ì ,ù¢�� °¨��õ�÷ DMU ö� ý�Â� �ûö¥ø �î ñ�Àµ¨� ßþ� ü�ãþ .´Æ�÷ ­�Âµä� �þ«�Êµ¡� ö� �� �¤ ü��þ¥ ¤� ´½� ýDMU ý�Â� ßØÞõ ý�ûö¥ø ßþÂµú� 2 ñÀõ �Âþ¥ .´Æ�÷.Àû¢üõÛþÀ±� üÎ¡ ý�þ¤�õ�÷Â� ñÀõ ×þ �� �õ� ´¨� 14 ýÂÆî üÎ¡ ý�þ¤ �õ�÷Â� ×þ 2 ñÀõ:¢�ªüõ:Ýþ¤ø�üõ ´¨¢ �� �¤ Âþ¥ ñÀõ 1q = Pmi=1 vi xio Ý�û¢ ¤�Âì Âð�Fra
tional Linear Program14
10



max sXr=1 q ur yros:t mXi=1 q vi xio = 1sXr=1ur yrj � mXi=1 vi xij � 0 j = 1; � � � ; n (3)ur � 0 r = 1; � � � ; svi � 0 i = 1; � � � ; mq � 0
�î Âþ¥ ñÀõ qvi = �vi ø qur = �ur Â�çµõ Â��ç� ø q ¤¢ ýø�Æõ�÷ ¢��ì �µ¨¢ ß�êÂÏ �Â® ��:Àþ�üõ ´¨À� ,¢�ªüõ ùÀ�õ�÷ CCR ñÀõ 15 ü�ÂÌõ �Âê

max sXr=1 �ur yros:t: mXi=1 �vi xio = 1 (4)sXr=1 �ur yrj � mXi=1 �vi xij � 0 j = 1; � � � ; n�ur � 0 r = 1; � � � ; s�vi � 0 i = 1; � � � ; m.¢�¢ ¤�Âì �¤ vi ,�vi ý�� �� ø ur , �ur ý�� �� ö���üõ ñ���Â¿õ ø �¤�¬ ü±Æ÷ ù¥�À÷� ÂÆî ×þ ý¥�¨ ÝÞþ�î�õ ¤¢ �Ø�þ� ñ�±ì �� ��� ¤¢ éÀû â���¤¢ �¤ 36 ýÂÆî ¢Àä ñ�·õ ý�Â� .´¨� ùÀª üÎ¡ ,´Æ�÷ Ýúõ �ûö� üãì�ø ù¥�À÷� ø ´¨� ÝúõMultiplier Form1511



.ÀþÂ�Ú� ÂÑ÷ö� .¢¤�À ÷ ü µ � Þ û� �Â ¿ õ ö¢� � 6 ýø� Æ õ � þ �¤�¬ ö¢� � 3 ýø� Æ õ Â Æ î ß þ� ¤¢� � �¤ ö� � õ � î ý¤� Ï � � .´¨� �¤�¬ � � ´ ± Æ ÷ �Â¿ õ ö¢� � Â ��Â � ø¢ ´¨� Ý ú õ � �.Ý�÷�¢üõ Â��Â� ,ùÀª �Ô� ö� ¤¢ �Â¿õ ø �¤�¬ ß�� ´±Æ÷ ßþ� �î ýÂÚþ¢ ÂÆî Âû �þ 50100 ÂÆî:´¨� Âþ¥ �¤�¬ �� ü�ÂÌõ ñÀõ ý¤�¢Â� �Âê
max U t Yos:t: V t Xo = 1U t Yj � V t Xj � 0 j = 1; � � � ; n (5)U � 0V � 0

ùÀõ� ´¨¢ �� 1 ö� ý�Â� 2 ñÀõ éÀû â��� �î ý�DMU ¥¢ø¤ ø Â��î ,�÷¤�� Àª ö��� �±ì�� 16 ý�ì üþ�¤�î .´Æ�÷ Õ�ì¢ ÓþÂã� ßþ� .À÷¢Âî ÓþÂã� �¤�î ýDMU ö���ä �� Àª� �:¢�ªüõ ÓþÂã� Âþ¥ �¤�¬(ý�ì ý�¤�î) �¤�î -CCR �¤ DMUo .Àª�� 4 ñÀõ ���ú� ���� (U� ; V �) À��î ­Âê� î Àª� � � µª�¢ ¢��ø (U� ; V �) � � � ú � ���� ×þ Ûì�� ø Psr=1 u�r yro = 1 Â ð� À � þ� ð.´¨� �¤�î�÷ DMUo �¤�¬ ßþ� Â�è ¤¢ (U� ; V �) > 0Strong EÆ
ient16
12



U� ý�û�Ôó�õ �Þû ø Psr=1 u�r yro = 1 Âð� ÍÖê ø Âð� À�þ�ð 17 Ó�ã® üþ�¤�î �¤ DMUo.´¨� üþ�¤�î�÷ âì�ø ¤¢ Ó�ã® üþ�¤�î .Àª�±÷ À�î� ´±·õ ���ú� ý�û���� ��Þ� ¤¢ V � ø¢Àä �ûDMU ¢�Àã� n ø ¢¤�¢ 0 ´¨�¤ ´Þ¨ ¤�ÀÖõ �� ýø�Æõ�÷ À�ì n ,4 ñÀõ �î �� ö� ¥�¢�Àã� �� ���� �� ß��»Þû ø ´¨� ¤�¢¤�¡Â� üþ��� ��¤¢ ü�ð �±� ¥� 4-1 ñÀõ ,´¨� üð¤��.¢¤�¢ üþ��� ��¤¢ ü�ð �±� ��÷ �ÜÿÆõ ßþ� ö�ðø¢ ,éÀû â��� Í¨ ý�ûÂ�çµõø¢ Âû ¤¢ �÷�ðÀ�� ���ú� ý�û���� ¢�¹þ� °��õ ö�ðø¢ ø ñ�Þþ�Â� ¤¢ ö�õ�Þû ü�ð �±� ßþ�.¢�ªüõ �ÜÿÆõ0 �Ôó�õ ×þ Ûì�À� (U� ; V �) üóø Àª�� Psr=1 u�r yro = 1 üÚ��ú� ¤¢ �»÷��� ßþ�Â������ ýÂÚþ¢ ���ú� ���� ´¨� ßØÞõ �Âþ¥ ´êÂð �¹�µ÷ �¤ DMUo üþ�¤�î�÷ ö���üÞ÷ Àª�� �µª�¢.Àª�� ¢���õ ( �U� ; �V � > 0:Ý��îüõ Û� �¤ Âþ¥ ñÀõ 4 ñÀõ Û� ý�� �� ÛØÈõ ßþ� âê¤ ý�Â�
max sXr=1ur yros:t: mXi=1 vi xio = 1 (6)sXr=1ur yrj � mXi=1 vi xij � 0 j = 1; � � � ; nur � � r = 1; � � � ; svi � � i = 1; � � � ; m

Weak EÆ
ient17
13



¢Àä Âû ¥� ÂµØ��î ´±·õ ¢Àä �¤�¬ �� ø ´¨� ü¨À�Þª¤� Â�è ¢Àä ×þ � ö� ¤¢ �î.´Æ�÷ üÖ�Ö� ¢Àä ×þ � �î ´¨� ü�ãõ ö�À� ßþ� .¢�ªüõ ÓþÂã� ´±·õ üÖ�Ö�ùÀ�õ�÷ CCR ñÀõ 18 üÈª�� �Âê �î ¢Âî Û� �¤ ö� ö�ðø¢ ö���üõ 4 ñÀõ Û� ý�� ��:´¨� Âþ¥ �¤�¬ �� ø ¢�ªüõ
min �s:t: nXj=1xij �j � � xio i = 1; � � � ; mnXj=1 yrj �j � yro r = 1; � � � ; s (7)�j � 0 j = 1; � � � ; n

j 6= o ý�Â� �j = 0 ø �o = 1 Âû ý�Â� � = 1 ü÷Àª ���� ý�¤�¢ ù¤��Þû �ÜÿÆõ ßþ�.Àª��üõâ��� Âþ¢�Öõ ø À÷¤�¢ ���ú� ���� À�ª�� ü÷Àª ñ�ø¢ ø ñ�Þþ�Â� Âð� À��¥ ÛÞØõ ��Ìì Â����.0 < �� � 1 üÚ��ú� ¤¢ ø ¢¤�¢ ���ú� ���� ��÷ 7 ñÀõ Å� ´¨� Â��Â� Ýû ���ûö� ���ú� éÀûÂ·î�À� Â� üã¨ DMUo ý�ûü�øÂ¡ �Ô� ßÞ® 7 ñÀõ �� DMUo ü��þ¥ ¤� ý�Â� âì�ø ¤¢.Ýþ�È÷ �¤�¡ PPS ¥� �Ø���� �� Ýþ¤�¢ � ´±Æ÷ �� ö� ý�ûý¢ø¤ø üä�ãª Çû�î� � � î Ý � µ Æ û ( ü Ö � Ö � � þ ý¥� ¹ õ) DMU ×þ ñ� ± ÷¢ PPS öø¤¢ Â Ú þ¢ �¤� ± ä � �,ý�DMU ß��� ¢��ø �¤�¬ ¤¢ �î À�î À�ó�� �¤ �ûü�øÂ¡ ¤�ÀÖõ ö�Þû ÂµÞî ý�ûý¢ø¤ø.´¨� �¤�î�÷ DMUo�¤ ö� 7 �ÜÿÆõ ¢��ì �� s+ ø s� üØÞî ý�ûÂ�çµõ ö¢ø�ê� �� �Àµ�� üþ�¤�î Õ�ì¢ ÓþÂã� ý�Â�:Ýþ¤ø�üõ ¤¢ Âþ¥ ¢¤�À÷�µ¨� �Âê ��Envelopment Form1814



min �s:t: � xio � nXj=1xij �j � s�i = 0 i = 1; � � � ; mnXi=1 yrj �j � s+r = yro r = 1; � � � ; s (8)�j � 0 j = 1; � � � ; ns�i � 0 i = 1; � � � ; ms+r � 0 r = 1; � � � ; s
:Ý�û¢üõ ���¤� Âþ¥ �¤�¬ �� �¤ üþ�¤�î ÓþÂã� ñ��üÈª�� ñÀõ ¤¢ üþ�¤�î ÓþÂã� 7.3.1ö� ¤¢ �î Àª�� DMUo ü��þ¥ ¤� ¤¢ 8 ñÀõ ���ú� ���� (�� ; �� ; s�� ; s�� À��î ­Âê:�¤�¬ ßþ� ¤¢ . s+� = (s+�1 ; � � � ; s+�m ) ø s�� = (s��1 ; � � � ; s��m )

�¤ DMUo ù�ð ö� s+� = 0 ø s�� = 0 ,�� = 1 ,8 ñÀõ ���ú� ý�û���� �Þû ¤¢ Âð� (1.Ý�þ�ð (ý�ì ý�¤�î) �¤�î CCRDMUo ù�ð ö� s+� 6= 0 ø s�� 6= 0 ,�� = 1 ,8 ñÀõ ���ú� ý�û���� ¥� ü¡Â� ¤¢ Âð� (2.Ý�þ�ð Ó�ã® ý�¤�î �¤.Ý�þ�ð �¤�î�÷ À�î� ¤�Ï �� �¤ DMUo ù�ð ö� �� < 1 Âð� (3¢��ì ¤¢ �î ¤�Ïö�Þû �Âþ¥ ¢¤ø� ´¨À� �¤ ý�ì üþ�¤�î ö���üÞ÷ ��÷ 8 ñÀõ Û� ¥� Å�.¢¤�¢ m ��¤¢ ¥� Ûì�À� ü�ð �±� ñÀõ ßþ� ¢�ªüõ ùÀû�Èõ ö� ý¢ø¤ø15



ø ñ�Þþ�Â� ¤¢ ö�õ�Þû ü�ð �±� ßþ� ø ¢�ªüõ ùÀþ¢ üþ��� ��¤¢ ü�ð �±� ��÷ ö� ö�ðø¢ ¤¢DMUo ü��þ¥ ¤� ¤¢ �»÷��� ü�ãþ À�îüõ ¢�þ¥ ¤��Æ� �¤ �÷�ðÀ�� ý�û���� ¢��ø ñ�Þµ�� ñ�ø¢.À�ª�� ÂÔ¬ �ûüØÞî Â�çµõ ��Þ� ø �� = 1 Ý�ª�� �µª�¢ý����ú� ���� ´¨� ßØÞõ �Âþ¥ ´¨� ý�ì ý�¤�î DMUo ¢Âî ¤�úÒ� âÎì ¤�Ï �� ö���üÞ÷ÛØÈõ ßþ� âê¤ ý�Â� �Áó .À�ª�� ´±·õ �Ôó�õ ý�¤�¢ ö� üØÞî ý�ûÂ�çµõ �î Àª�� �µª�¢ ¢��ø:Ý��îüõ ù¢�Ôµ¨� ý��Ü�Âõ ø¢ ñÀõ ¥�:ý��Ü�Âõ ø¢ ñÀõÂð� Àþ� ´¨À� (�� ; ��) ���ú� ���� Ý��î ­Âê .Ý��îüõ Û� �¤ 7 ñÀõ ñø� �Ü�Âõ ¤¢:Ý��îüõ Û� �¤ Âþ¥ ñÀõ Àª�� �� = 1 Âð� �õ� ´¨� �¤�î�÷ DMUo Àª�� �� < 1
max mXi=1 s�i + sXr=1 s+rs:t: nXj=1xij �j + s�i = �� xio i = 1; � � � ; m (9)nXj=1 yrj �j � s+r = yro r = 1; � � � ; s�j � 0 j = 1; � � � ; ns�i � 0 i = 1; � � � ; ms+r � 0 r = 1; � � � ; sý�ûÂ�çµõ ��Þ� Àþ�� üØÞî ý�ûÂ�çµõ ö¢�� üÔ�õ�÷ ����� ¢�ª ÂÔ¬ �ø¢ ñÀõ éÀû â��� Âð� ñ��ý�¤�î DMUo ,üþ�¤�î ÓþÂã� ����� �¹�µ÷ ¤¢ ø À�ª�� ÂÔ¬ ���ú� ý�û���� ��Þ� ¤¢ üØÞîÓ�ã® ý�¤�î DMUo Àª�� ÂÔ¬ ¥� Âµð¤�� ���ú� ���� Âð� �¤�¬ ßþ� Â�è ¤¢ .´¨� ý�ì.´¨�16


