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Abstract: This paper presents a model for ranking efficient units by a new approach. In the 
proposed method, the idea of excluding the unit being scored from the production 
possibility set is changed to the idea of weakening the unit being scored. We propose a 
model for ranking efficient DMUs that is more efficient and less problematic than the 
models based on excluding the under evaluation unit. 
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��� �����
� ��%" �*�� �
)" 
� 

� �	� �" 
� &!��J.   

 ��
� )/
p ���" 	
� )�k �
��� 1* =APθ � ( ) ( )pupuAP = � >

 ��
� )/
p&!�
� ���" 	
� �
���  :1* >APθ � ( ) ( )pupuAP ≠. 

 �A� �� \�" &���4�Z ��
� 8��+���  �+
.   

 ��� �A+J ��?� �"AP ��
� ��%;+
�� 
��� �����
� ��%" �*�� �� 

� B�+ 	�	
 �A�� �� �
�
� ��
 ���" . �� �D
�
 �" �A�� �� $!


� 	�)" ��b� �+��.  

  

  
 �������  .	
�� ���� ������ ���� ����.  

  
 �����  .	
�� ��� ���� ������ ���� ����.  

  

���.   ��! "#$� 	%�&%AP ������ ����'(  

��%� �0� )!# ��b� �":  

�)!*. ��%" �*�� Z Q! � ����� Q! �" ������ ��� ��
� 

 ��� �" ?�)3APq+ ���� �	
 ).  

  

 ���+* .,#�#  �)! ��*. 

�����  ����	  

X 
  

Y 
  

1   1  DMU1  

2   2  DMU2  

3   3 DMU3 
  

x1 

 

x2 

 

 ����� ���	 ��
� ��� ����p  

���	p  

���	p  

x1 

 

x2 

 

 ����� ���	 ��
� ��� ����p  

www.SID.ir



Arc
hi

ve
 o

f S
ID

��������  ���	
 ���� �� ���� ������� �������	
 ���� �� ���� ������� ����  ��������  ����� ��!" #� ������� ��!" #� ��  ��$	� %�&'� �(	)*' �� �+�!� ,�� ������$	� %�&'� �(	)*' �� �+�!� ,�� ����                                                                                                -.  

 
 � ������ ��� �����
� ��� !
��� #)�BCC  �A� ��Y 8��+ 

��� ��
� �+
:  

  
 ���- .	/��� 0�! � �1�2! 34� ������ �)! ���� *.   

  

 �*�� ��%� s)- ��
� ��%"Z���" )q+ ����  . $!
 67� K��g ��

 )!# K��g �" !
��� #)� ������ ��� �����
� ]:�;<� #
 ��
�

�	
:  

  

 ���5 . ���� 67� 0� 89 	/��� 0�!� �)! ���� *.   
  

 ��� >F�3 ���� $!
 �� �� �	
 jR
�AP� +��+  ���.  
  

��:.�!% ���� �;��� ��! <
$� =
AP'( >?� �#   

��%� �0� )!# ��b� �":  

�)!@. ��%" �*�� Z ?�)3 Q! � ����� �� �" ������ ��� ��
� 

 ��� �"AP��
� �"  �	
 )q+ ���� )!# ���.  
  

 ���+@ .,#�#  �)! ��@. 
�����  ����	  

x2 x1 
  

y  

  

8 1 
  

1  DMU1  

8  2  

  

1  DMU2  

0.2 2 
  

1 DMU3 
  

�� ��� �����
� � ���� �" ��#�" $,�
� )q+ �� �" !
��� #)�

���(� )�[,� ) ���BCC( ��� ��
� 8��+ )!# �A� �� �+
:  

  

  
  

 ���A .	/��� 0�! � �1�2! 34� ������ �)! ���� @.   

  

 ��
� ��%" �*�� ��%� s)-Z���" )q+ ����  . $!
 67� K��g ��

�
� ]:�;<� #
 ��
� )!# K��g �" !
��� #)� ������ ��� ����

�	
:  

  

  
  

 ���B . ���� 67� 0� 89 	/��� 0�!� �)! ���� @.   

  

 � t�B" ���'" )q+ ���� ��
� �
)" ���J �	�" �*�� >���� $!
 ��

�	
 ���4,	
 �"�0)�k .  

 ��b� ��%" �*�� r!�,+T ���? �� S�	
 ��� �D
�
 .  

x1 
 

x2 

3 

2 1 

x1 
 

x2 

3 

2 1 

x 
 

y 
 

1 

2 

3 

x 
 

y 
 

1 

2 

3 
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 ��� �� >�� 8��" �*0 if" �� �� ���+�;�AP ��%" �*�� �
)" 

 ���" I?)� ��3 ��
� )q+ ���� ��
� )/
 >������ ��� �����
�

 
)+J� �� ����
� ("�� �
)" 
� ��� � ��)� 67� &�%�. ��
�
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)"AP � �D
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cssz

λ

λ

λ

λθ

εθ  

  

 _!)R �\�" 8
)� ��� $!
 ��ju �����
� 2�)f� _��)� �� 

 )"
)" ������ ���c � >�	
 �,-)/ �
)0 c� �" 6�� I"�� ��   &;�+

� �	� ��� $!
)"�%" >APc%�V" E
�? �
�
� ���;� � � ���". �" 

� �)�/��? ��� 8��" +��+ #
 ��A%!
 &�%��  ��� )/
 AP �
)" 

 ��
�p �
�(� >���" +��+ 
*c �� APc��" ��
�3 ),��" )4g #
 .   

��� �'!�(� �" ��
�
 ��  ���AP � APc � &!#
�)�. 
*
cθ ��
� ]*�� 

p ��� �� U
 APc�	
 .  

  

 ���� �����	. ��b� ��
�
 �� M��� �� r!�,+ >  ���AP � APc 
� 

� �'!�(� &�%� .���? �� r!�,+ $!
 ����	
 ��� �D
�
 )!# .  

  

 �
��  . ���� �� �����	 ��� �� AP ��� ������ BCC.   

( )ju  ( )jE  
*
APθ  

��� ����	  DMU  

21 u×  {2}  2.0  $�V"  1  

31 5.05.0 uu ×+×  {1,3}  1.0  $�V"  2  

−  −  −  +��+  3  

  

 �
���  . ���� �� �����	 ��� �� APc ��� ������ BCC.  
*c ( )ju ( )jE 

*
cθ 

��� ����	  DMU  

0.0 21 u×  {2}  2.0  $�V"  1  

0.0 31 5.05.0 uu ×+× {1,3}  1.0  $�V"  2  

1.0 31 u×  {3}  1.0  $�V"  3  

� ������  �� ��� ��
� �
)"Z ��� > AP ��� ��
 �	
 +��+ 

APc� �%�V" E
�? �
�
�  ���" .1* =c� 8��"   �� �� �%�

���+)" �B!�  ��
� �3Z;+ >   ��
� 8
��Z �����
� ]:�;<� #
 
� 

�)� 67� ������ ���.���+)" �� ��
  �B!� ���  �" l�")� �3

 �����
�M � T�   ��� �����
� ]:�;<� #
 
� ����
� 8J 8
��

�)� 67� ������.  

  

 ���� ������.0 ��b� �%+�� ��� �� r!�,+ >�*  ���AP � APc 
� 

� �'!�(� &�%� .���? �� r!�,+ $!
 �	
 ��� �D
�
 )!# ���.  

  

 �
���  . ���� �� ������ ��� �� AP ��� ������ CCR.   

( )ju  ( )jE 
*
APθ  

��� ����	  DMU  

21 u×  {3}  2.0  $�V"  1  

31 3390.00.6610 uu ×+×  {1,3} 0.6694 $�V"  2  

11 u×  {1}  40.0  $�V"  3  

  

 �
���  . ���� �� ������ �� ��� APc ��� ������ CCR.  

*c ( )ju ( )jE 
*
cθ 

 �����

��	  
DMU 

0.0
31 u×  {3}  2.0  $�V"  1  

0.031 3390.00.6610 uu ×+× {1,3} 0.6694$�V"  2  

1.031 u×  {3}  1.0  $�V"  3  

  

� �q�@� B�+ �<%!
 ��  ��
� ]*�� �� ���Z ��� �� APc )"
)" M 

 ��� �� ��
� $!
 ]*�� �A���� �� �	
 ���AP )"
)" Yu �	
 ��� 

��
� ���� ����� �;: ����)"��� �� � �A�� ��=� 
� �� �%�.   

 ��%" �*�� ��� �� ��?�� K@A��AP ��� �� APc��
�+ ��?�  .

 ]*�� K��4�� ��+ �<+J #
 ��� �� $!
 �� ����
� #
 C�"  ���

 ��� ��APc ���+)" 8��" +��+ #
 �B!� ���  �)�/��? �3

� >�%�$!
)"�%"  ��� +��+ `:�" I?)� ��3 ��
� Q! 67� )/
 

 ��� >���APc �%�V" �
�(� ��
� 8J _!)R �
)" � $���� �
  �%�

�+�;" 0�" +�� ��� �� .  

 8�
� v� �" ��� �
)" ��� W)�� �A�� �� #
 A!AP > �" ]*��

 ��� #
 ���J �	�AP�'�+ j��g  ��
� �0
� ]*�� $!
)"�%" >Z 

 ��b� ��T )"
)" Yu ;+ ���".  ]:�;<� #
 ��
� $!
 67� �" �� 
)=

 :��� ��g�- >��� 8��" :��� ���� �" >������ ��� �����
�

� ���<%	 !
��� #)� �� ��
�  ��� �A���� �� >���APc �
)" 

 ]:�;<� #
 
� ��
� 8J >��� i��� 
� 6�� I"�� �
�(� �+
�," �A+J

�	
 ��)A+ 67� ������ ��� �����
�.  

  

www.SID.ir



Arc
hi

ve
 o

f S
ID

��������  ���	
 ���� �� ���� ������� �������	
 ���� �� ���� ������� ����  ��������  ����� ��!" #� ������� ��!" #� ��  ��$	� %�&'� �(	)*' �� �+�!� ,�� ������$	� %�&'� �(	)*' �� �+�!� ,�� ����                                                                                                -.  

 
� .������	�
   

��� #
 ���4,	
 �w x!�V 
��� �����
� ��%" �*�� �
)" 67� �" U
�0


 �%%w x� ����� 8�9�
 �:�;<� #
 
��w ��
��	
 �
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#
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�
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 ���4,	
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g
 ���g �" W@&!
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x��"�! .  

  

��	�  

[1] Charnes, A., Cooper, W.W., Rhodes, E., "Measuring the 
Efficiency of Decision Making Units". European Journal 
of Operational Research, 2, 1978, pp. 429-444. 

 
[2] Farrell MJ., "The Measurement of Productive Eficiency". 

Journal of the Royal Statistical Society; 120(Part III): 
1957, 253–78.  

 
[3] Banker, R., Charnes, A., Cooper, W.W., "Some Models 

for Estimating Technical and Scale Inefficiencies in 
Data Envelopment Analysis". Management Science 30 
(9), 1984, pp. 1078-1092. 

 
[4] Seiford, L., M., "Data Envelopment Analysis: The 

Evolution of the State of Art (1975-1995)". The Journal 
of Productivity Analysis, 7, 1996, pp. 99-137. 

 
[5] Andersen, P., Petersen, N., C., "A Procedure for Ranking 

Efficient Units in Data Envelopment Analysis". 
Management Science, 39 (10), 1993, pp. 1261-1264. 

 
[6] Mehrabian, S., Alirezaee, M., R., Jahanshahloo, G., R., "A 

Complete Efficiency Ranking of Decision Making Units 
in Data Envelopment Analysis". Computational 
Optimization and Applications, 14, 1999, pp. 261-266. 

 
[7] Charnes, A., Cooper, W.W., Thrall, R., M., "A Structure 

for Classifying and Characterizing Efficiency and 
Inefficiency in Data Envelopment Analysis". The Journal 
of Productivity Analysis, 2, 1991, pp. 197-237. 

 

www.SID.ir


