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*	�J  %� 	 �"[M+ W��&� ,:	% W��&�  @!A��&< 
+���%� ?�"��	% ��� 
C�   �C+ �C=+     �C"��� 
C��#< @C!'./)DEA( ,
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&�?& @�?$�  

���&A� (�-!-./ ��	��� ������
 
��%�� []=
 6=!�� %� ? 
� (%#2 �" :	% �#=��/ 	 ���;<   EC!� ?��Z&� ?�"

������ ?��+ �����
 
��%�� ?�!�  �"6��%� 
� 6� B
� ��� �� ��#/        ?�&��%�C<�� 	 ?�&��%�C< \C�� 6&C
� 	� 6C+ �% �C"

\!A-/ �#�� ?�=+ .\��   ���� 
C��#< @C!'./ Q�� �� 6=!�� R�� %� (�-!-./ R��/   �C")DEA: Data Envelopment 

Analysis(   []=C
 ?��C+ ?�&��%�<�� 
�	% 6� ���+ ���+    \!�Cc/ ?�"�C��	 
��%�C�   ?�C!�)DMU: Decision 

Making Units( B
� .�
�� %�!A+ ���� (�� %� 6&A��#/ Q�� R�� 6G��� @+�F 6Z
#/   C���� ��C!< ?�   ?%#Cd 6C+ �

    �����C
 
��%�C� 
+�C��%� 6C=!�� %� 
�#=&� %�!A+ (e�-� �#=��/ 6�    >C��+ 6C'�* �� �C"   @C&" ��C"   ���C���� ��C"   ��C"

��&
%��!+ 	 �" ...%� ���./ 6&�% 6+ B
� ���� .� %� 6'�* �� @!'./ �� ������#<
 ����  �C"   �����C
 
+�C��%� %�   ?�C"

 
/���CCJ]1[B��CC� �  ?�CC!7#/ ?�CC"]2[���&CC
� �  
CC���*� ?�CC"]3[�����CC
 �  
/�CC-!-./ ?�CC"]4[>CC��+ �  �CC"]5[ �

�����e�<  �"]6 [	 �������  �"]7[ B
� ��� ���1&
�.  
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6D/% 	 
��%�� 
+���%� B�* V!-./ R�� ?�=+7 :	%     @!CA��&< ?�C!� ����C����	% ��� 
C�   I�CJ)Seed �Wong� 

Kishida �Seed and Idriss and Arango� Andrew and Martin� Toho and Yasoda  	Japanese(  (%#2

�� %� 6� 6&P��;< 6-H=� 6+��/ ��E!� 
*	�J 	� ��   BC!7#D-� ��EC!� 	 ?� 	  ?�C"��4�	% ��DEA  	AHP   ���1&C
�

B
� ���.  
 

3 A���� @�?$�  

���� Y��"� 
� Q�D�� V!-./ R�� %� 6� ?� �� �=/%�D� ��#�:  

1.  
��%�� []=
:	% ������ ?�"  @!A��&< ?�!���	% ���
� I�J.  

2. 6D/%  ?�=+:	% ������ ?�"  @!A��&< ?�!���	% ���
� I�J. 

3.  
��
�=�:	%  ?�" ?�%���� 	 �%��������  @!A��&< ?�!���	% ���
� I�J. 
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4. 6��%�  �#D�+ B�* 
/����=�!<:	% ������ ?�"  @!A��&< ?�!���	% ���
� I�J �%����. 

5. ������ 	 
��
�=�  ?�!�Y�4� ?�" LJ�� %� �#*#�  ?�"6-H=� 6+��/ ��E!� B!7#D-� ��E!� 	 ?�. 

6. ���� 
��#< @!'./ 6A��-� �"(DEA)    
CD/��� 6'CA'
 @C!'./ 	(AHP)  
+�C��%� %�   
��%�C� 	 6CD/%  �C=+? 

:	%  ?�"������  ?�!� @!A��&<��	% ���
� I�J. 

 
4 ��
� ����� ���  

��	% ���
� ����< 
&M
 	 B�	�-� �� %� 6� B
� ?�  I�J7� 6+ @C!  C7     ["�C� b��C
 ?%�;C�%�+ �C� 6C7E7� :�� 


� �+�� .BA�� (%#2 6+ ����< R�� I�/ ��]�� �6*#/ @+�F ?�"    	 6C
�� [C�#* �i� 	 @� ��%#P �
�����+ 	

@'J �� i� :	��/ 
� %����< R!�� jH
 %� �#*#� k�P 	 ���� ]8.[  


� @�� %� ����< R��  6+ �]=� ���#/BA�� W� 	 
��� ���
  :ECl7 R!�� m#F	 ��"     
�&M!CA� b��CA/ ��C"

��� �"�HJ �� ?���� m�#�� �	�+ �� 
��J ?�"�
� ]8[.  

 ���� �*
� I�J )��/ 6� 
�� �%�� �% ��� ��	% ���Z&
� �"        (��d�CM� 
C
%�+ BC�* )�CF R!C7	� �;C7 �=��+

������  @!A��&< ?�!���	% ���
� B
� . @!A��&< []=
��	% ���
� �%�� 
�&A+ \�� @��� 	� 6+:  BZ!Dd Q	� @���

���7 �" )
�%E+ 	 (�� �(�� (� j7�c� ���Z&
� )	� @��� 	��� ��	% ?��+ m�D�.  

������ ?��+  @!A��&< ?�!���	% ���
� � I�J ��#/ >�
� Q�D�� @�S @���� 67E7� R! �#�: 

1. �M/R!  B�	�-���	% ���
�  �I�J ��#/R. 

2. �M/R!  
'4!
 
��+ [=/)�%	� �? (    R!C�� R!C� I�CJ ��#/ %� �� m#F	 Q��&�� 6� \��E��� �� Q��Z�

 ��%�� �#*	 ���7L.  

3. �M/R!  @!A��&<��	% ���
�  ��#/ I�J �+DF 6'��� 	� X�
�@.  

 R!�� %� 6&P��;< (%#2 (�-!-./ 	 (�Z7�H� 6+ 6*#/ �+���7 �"?  �%����&
� S#1� B�	�-� �#��� ��+%��	 n'&M�

)SPT( :	% 	 o+�	% ���� ��	% Vd�=� %� ������ B�* ?���� ?��+%�� ?�"  @!A��&< ?�!���	% ���
�  ���1&
� �+

 �#��� R�� ��6��%� 
� ���B ]8[.  

  

4-1  ��! �%�' �
�SEED 

������ X�
�  @!A��&< ?�!���	% ���
�   
C��+ [=/ p��, R!�M/ 	 6D
�.� ?�=D� �+ �Q	� 6'��� %� :	% R�� %�

 �q���� �� Q��Z� 
'4!
)L(�%�� �#*	 67E7� R!� I�J ��#/ %� �� m#F	 Q��&�� 6� �K 
� ���+ .  )	� 6C'��� %�

������ �?�!  @!A��&<��	% ���
�  B�	�-� �:	% R�� %� I�J ��#/ >���	% ��� 
C�    I�CJ ��#C/)R (  	 6DC
�.�


� ��� R!�M/ �#� .���+ �+ 	 
+�]/ o+�	% X�
� �+ %��-� R�� R!�M/ ?��+ re#�Z�  %��-� �� ?�!�)SPT ( 
+���%�


� (%#2 ���;< ]8[ . 
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 ����< %� BDA� �q���� �� Q��Z� 
'4!
 
��+ [=/ p��,)L( 6+  B�	�-���	% ��� 
C�    I�CJ ��#C/)R ( �%

6+ B
� 
/%#2 %� ��%	�    s%EC+ %��C-� RC�� 6�    �C��+ >C� �� �C/K ��	% ��� 
C�      (%#C2 RC�� �C!t %� 	 @C�&.�

��	% ���
� B
� @�&.� �!t ]9	10[.  

  

4-2 �� ��! �%�' �
�  C��D ������! ���)Japanese Method(  

������ ��	%  ?�!���	% ���
�  :	% �=���" �:	% R�� %� I�J ��#/Seed [=/ p��, R!�M/ 	 6D
�.� 6��< �+ �

 
'4!
 
��+)�%	� �? ( �q���� �� Q��Z�)L(   	 �%�� �#C*	 ���C7 R!�� R!� I�J ��#/ %� �� m#F	 Q��&�� 6� �

 B�	�-� R!�M/ 	 6D
�.���	% ���
� �R 
� ����4� �+ 	� R�� 6A��-� 	 ���+ ]8[.  

  

4-3  �
�WONG  

[�����?�"  	 
"������������ �"?  %� 6� B
� ���� ���� @.� %� 6C
��  �C"?       %� EC!� 6C���E�% ?e�C+ ����C-� �C+

 67E7� Q�J��	% ���
� ��&P� �"�#J O�1/� . R!v %� ��� )�]�� (�Z7�H� ��%�4�" 	 w�	]8[    6C� BC
� ���� ����

 �� 
2�J m�#��6
�� �"? ���� B
� �� �% �#J B�	�-� 67E7� :��7 �x� %� B
� R4�� 

%K ��	% ��� ��#� .  RC��

I�J 
� ��� o���� ?�%�� �" �=��+ ]9[:  

20%<  �2%�%6���E� ?�" >v#�  �� �/005/0 �
'!�&�.  

35 < )LL (
��	% ��.  

�� ?�*�+ 
Z!Dd B+#d% �2%� s%E+ �"  �� �/90 
��	% �� �2%�.  
 
4-4  �
�TOHO & YASODA 

LJ�� @�S �%�#�  m#F	 ?�"��	% ���
� 
� :	% R�� %� ���+.  

18%<  �2%�%6���E� ?�" >v#�  �� �/002/0 �
'! �&�  

 >7� �� ?%#D� �2%�200# >v#�  �� �/70 �2%� ]11[ 

  

4-5 �
�ANDREWS & MARTIN  

 R!/%�� 	 R
%���]9 [ ?�%#� (�Z7�H���	% ��� 
C�    6C�#�]� �� @C2������  �C"?   wC��	1979    �� ?���CZ/ EC!� 	

67E7�  m#F	 ?��+ LJ�� ��#=� 6+ �% ��� ?�"%�!Z� B���� %� ���#�� ��]� 
+���%� �% ?�Z+ ?�"��	% ��� 
C�   ��C!+

�=&���. 

I�J  

% 6���E�% %��-� �+ ?�")>v#�  �� �/002/0 �&� 
'!� ( �� �&��10  �2%�	���  �� �&�� 
��	%32 

 �%��� >7� �� �/E�% �� (�%S ������ 6� I�J �� 
�M+ ?��+ �2%�4 
� �=��+K ��	% ��� 6&P�� �G� %� 
� ��#� 

]9[.  
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4-6  �
�SEED & IDRISS & ARANGO  

��=v       :	% 6C+ I�CJ �� �C��+ %��CF�+ I�CJ %� �C�� ?�"�&��%�< 6vSEED & IDRISS & ARANGO  ?�%��

 ?e�+ B!'+�F	%�� ���
� 
� {�P �#�.  �� �/E�% ?�E*� �2%�005/0 �
'! �&�  �� �&�� I�J15 �2%� ]11[  

 �� �&�� I�J b��� ��35.  

s%E+ i� �2%�  �� �/LL9/0. 

( )  /   PI LL> −0 73 20  . 

  

4-7 �
�KISHIDA  

:	% %� KISHIDA ������  @!A��&< ?�!���	% ���
�   ?�C"%�!Z� 6+ 6*#/ �+ 6C���  �C=+?     
C� @C�S _�C� 6C+   	 �C��+

 @!A��&< ?�%�� ��� (�!2#cJ �+ I�J��	% ���
� B
� 
�e�+ ]11[. 

70%<  >7� �� ?%#D� �2%�200 # .  

10%<  �2%�%6���E� ?�" >v#�  �� �/002/0 �
'!�&�. 

s%E+ �/R�  �%�	 �C-�   �C+:	%  �C"? � 
C1!  +�C��%�
 )KISHIDA �WONG  �SEED&IDRISS&ARANGO� 

ANDREWS&MARTIN  	TOHO&YASODA( � RCC�  6CC� BCCC
� %� �RCCC� :	%  �CC" ��  |�CCC.7���� %��CCCF 

?�"�&��%�< Y�2 R!�� B��� 6+ }#+����� �G� .  (�C� �� �G� Y�2 ���� (%�D� 6+ ��C4/  �C"?   �� 
C��� �%�	

 ?�%�� 
��J �" 67E7�	
�~� ?�" O#P ��	% ���  %���G  6&P���
 �#�.  
 

5 @�?$� 
�� ��  

 AHP 6+ %#G=� ��	 "�
 %�  @��CA�  @4C�� 	 ?�%��  ?�C"%�!Z�  6C����=v  6C+  �#C*	  ��C�� K RC��  ?^#7	�C&� %� 

��6=! ?�" ?%�!A+ 6+ %��  BC
� ��� 6&P��. AHP  %��CF  ��	 BC
�         
C1!� ?�C"%�!Z� �� >C� �C" 6C+ �% 
C="S ?�C"

�"� L!cM/ ]12[.  

DEA �%��� ��!� 
2�J (�!,�P 6+ 6� B
� >��&��%�<�� ��4�	% >� E!� .  
C� {�CP ��4�	% R�� %�   �#C�

6� N ���	 �c/\! ?�!� (DMU) ?��+ 
+���%� �#*	 �%�� 	  �C" DMU  ����C-�  
/	�C1&� �� m  m#C� ?�	%	 �% 

?��+ �!7#/ s m#� 
*	�J Y�c� 
� �=�. R�� Y�" �>!=4/ 
+���%� 
��%��  
DCA�  RC��  �"�C��	  �C+  ���1&C
� �� 

6����+ ?E�% 
HJ B
� ]13[.  

%� 6=!�� }�D/%�  R!+ DEA 	AHP  :�C/  ?�C"  
C��  (%#C2  6C&P��. » ��&C
� « �C+  pC!��/ DEA 	 AHP 

>!=4/ @!'./ 
��#< ���� �" �% :�&A� ���� 	 +6?�* 6&
� �=+? �"���	 6+ 	� �	�� �%�� 	 �%���� 6+ 6D/% �=+? 
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��%�� ������ �+ 
��"���	 �� @4�&� �
��%��        �� �� 
CJ�+ 	 
C-!-� �� ?�"�C��	 �� 
CJ�+ 6C� BC
� >C�   �C"

�=&A" ?��]� .   ��C� 6C+�]/ ?�"���	 6�#�]� �+ R4!7 B
� 6&P�!� B!=!� �=v �" 6� B
� ?���	 �?��]� ���	

�%�� �#*	 ?���	 R!=v V-./ �	�+ ��4�� .       �C��	 ��#C�� ��#Cc/ �C+ ��%�C��� ?�"�C��	 �#D�+ %�4"�% �	% R�� ��

6+ �G� �%#�   BC
� �CA!� ?��]� ���	 >� �� 	 ��� ?	% �+ 
ZF�	 ���	 >� ?	% �+ 
��%�� ��� .   6&C��� �CG� %�

%��F 
��%�� ��� ?	% 6� �% 
-!-� ?�"���	 6� \!��+ 6&P�� 	 #�7� ��#=� 6+ 	 ���     �%�C��� ?�"�C��	 ?��C+ ���%�


� ���1&
� 
��%�� ��� 6+ ��!
% ?��+ ��#�K  ?�"���	 �� 6���� ?�"���	
� b*�� �=��� .\" R!=v 6-H=�   6C� �% ?�

��� @��� ����" �
��%�� ��� R4�� }�-� �� �#*#� }�-� �+  �C��+ ��     �C!7#/ ��C4�� 6C�#�]� �%)PPS ( 
C�  �C=��� .


'CC2� Y�CC"DEA�  	 6CCA��-� ?���CCZ/ 
+�CC��%� �� \!�CCc/ ?�"�CC��	  %��CC-� 6CC� BCC
� ����CC4� 6+�CC�� ��CC��!�

?�	%	 
*	�J 	 
P�c� ?�"  ?�"��%�� 
/	�1&� ?�!7#/ .  
C� �"�C��	 R��       �X%��C� �>C��+ >C� pZC� �C=��#/

��&
%��!+ �����e�< ��" ���	�!� ��"  6C��J%�� �� 	 6��M/%��	 >� [�#< B./ (�%��� �O�+ ?�"  ?�C"   �=C��+ 6+�C�&� 

]22[.  

  

7-4 I�&  �'�'� ���DEA  

Q�� ���� 
��#< @!'./ (�!+�� %� �#=��/ 6� 
��" 	 6&P�� @4� �"          @C+�F �EC]� 6&C
� 6C
 6C+ BC
� 6C&P�� 6ZC
#/


� \!A-/ �=��+K 
��#< )�P 	 
+�$� )�P �
&DA� )�P. Q�� R�� @��� 
P�Z� ��4�� )�� 6+ �G� ���  �.+ R�� %� �"

�� 
���/ �� ���1&
� )�� 	 �c&M�  C�� %� �&�!+ 6Z7�H� �.+ ��,�� V!-./ %� �"     %�;C��	 ��C=��#J 6C+ �#CcJ R


� �#� Q�� 
,��% )�P ��=/ 6���� %� 	 ���1&
� 

�
� 
��#< ?�" B
� ���� V!-./ R�� %� ���.  
 

7-4-1  I�& � !"� L�MBCC  �J
�� N���& �%  

)�� 6+ V-.� 6
 o
#/ Q�� R��    ���� 6ZC
#/ �C!l&� X�C!-� 6+ ����+ �+ 
7�� ��#=� 6+ �<#� 	 E�%�v ��4=+ ?�"  �C�. 

\" R!=v B
� ��� 6&P�� O#P V-.� 6
 )�� Q	� Y	�� �� Q�� R�� ��#=� ]23[. 

 
��#< )�PBCC 
� ���� ���� ��� 
,��% Q�� (%#2 6+ �#�: 
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� %�R�    B��	�C.� ��C� 6P�C,� o
#/ �!l&� X�!-� 6+ ����+ Q��
n

j
j

λ
=

=∑
1

1     
C��#< )�CP 6C+  Q�C�CCR )  Q�C�

DEA +�x X�!-� 6+ ����+ �+B (���4� B
� ��� ��;<.  ��� B��	�.� R��BCC     \!C
�/ 6&CA4� oCJ (%#2 6+ �%


� ����� ]24[. 

 B�*6+ B
�  ?��C+ �% O#P Q�� 
&A��+ n'&M� ?�"���	 
��%�� %��-� ��%	�    ?�"�C��	 ���CZ/ �Cc/\!  ?�C!� 

 Y�" %��-� 	 @�6+ B
�  ���� �%�#�� X#4Z� %�+�" %�. 6+ �(%�D \�%�� 

%�+ B./ ���	 ?��+ ����: 

*φ
= 1 
��%�� %��-�  

 6� ?%#d 6+*φ 6=!�+ %��-�  Q�� ?)1 (
� ���+.  

  

7-4-2 I�& % �J
�� �
�� �� �%
�
 �
�� �)�1! ����DEA   

?^#7	�&� DEA \&A!
 
DA� 
��%�� 
+���%� ?��+ r�
�
�  ?�"B
� 6&P�� @4� 6+��� 
/���J 	 ?�!7#/ ]20[.   �C+

 Q�
 %� ��%�4�" 	 �#A17�� �#*	 R��1991 
� 6� �=&��� ��!+ b��* :��� ��#/   ?^#7	�C&� R�� 6+ BDA� �% ?�/

���� S�M/�K  6����=v ��Z+� �+ �"���	 �� R��" 6�#�]� �" 6A��-� ?��+ �% ��6+ %�� ��+.     ?��C+ b��C* :�C�� R��

�+ R!7	��#A��/ o
#/ %  Q�
 %� ��%�4�" 	1986      BC7��� %� 
/��+�CM� (�EC!�]/ ?��C+ p
�=� ��4� R!!Z/ B�*

 X�E�/6+ %�� �� ���+ .[� ����=A�#� R�� �#-7�+ ��4� �% R�� ?��+ (�E!�]/ %� �G� 	 �=&P��  R�� 
+���%� ?��+

��4� ?�	%	 �" 6
 ?�" 6��� �" 
*	�J 	 ���#�� %�!&J� ?�  �% ��4����	 �+��+ )1( {�P ����� .    RC�� 6C+ 6C*#/ �+

%� ?�!x�/ B+�x 
*	�J 6�  �%��C� �"���	 
DA� 
��%��K  �� TC<       RC�� �C��#�� :�C/ ��%�C4�" 	 �#CA17	�� ��

67�A� �==� @� 
*	�J �	�+ 	 ?�	%	 ��=/ �+ Q�� >� ��#=� 6+ �% 
+���* . �� �� TC<      6C+ ��C--.� �� �C1� 	� �C"

)�� %#&
�< 	 Q	e ?�" Q�� ?�
 R�� �� 
'��4/ �!
 	 

%�+ �% �" ���#�� ��!+ �% �" .  Q�C� 6C� R�� 6+ 6*#/ �+   ?�C"

 ?�	%	 �	�+ 
��Z�)
*	�J �	�+ (
� ��#=� 
��#< )�P %� ��=/   Q�C� RC�� 
��#< )�P ��!+ 6+ ��#�    %� 6C� �C"

+ �,�� ["	~<6B
� 6&P% %��K
� \�����< ]25[.  

  

7-4-2-1 I�&BCC   �%
�
 �
��)�J
�� �
��(  

Q�� >� B
� 
���+ DEA �+    
C+ ?�	%	 �	�C+ 	 ?�	%	 BC!"�� �+ �� 	 ?�	%	 �	�+ 	 
*	�J B!"��   )#C�1�

B
� .
���=" R���+�=+ Q�� >� 6� DEA �	�+ 
� 

%�+ �% ?�	%	 B
� 
*	�J B!"�� �+ Q�� %#G=� \!����.  
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 Q�� %� i�./ {�P �#*	 @!7� 6+BCC 6+�c.=� B+�x ?�	%	 >� �#*	 )�� �� �#*	   Q�C� %� ��CPBCC   �C+


*	�J B!"�� B
� ��A4� . )#C�1� R��+    Q�C� 6C�BCC    
C*	�J BC!"�� �C+ )  ?�	%	 BC!"�� �C+ (  >C� ?�%��

 ?�	%	)
*	�J (6+�c.=� B+�x  Q�� >� �+ ��PBCC    
C*	�J BC!"�� ?�%��) ?�	%	 BC!"�� ( �	�C+  ?�	%	

)
*	�J �	�+ ( ��A4�
����+ .6F��    
C� O#CP )#C�1� (�Dx� �#.� \�P ?��+ ���=�     bCD=� 6C+ �C=��#/]25 [  6CZ*���

�=����. 

  

7-4-2-2 �J
�� �M�1& ��  

:	% �� 
4� �� ���1&
� �+ V!-./ R�� %�  ?�"6����+ %?E� )�� 6+ ?�&��%�<�� 
HJDEA   Q�C� X�
� �+ 
=P 
��%�� 

BCC  �	�+ ?��+ �?�	%	7 ������ :	% ?�!�  @!A��&<��	% 
����  6D
�.� I�JB
� ���. 
*	�J    �C=/%�D� �C"

�� :  

 6+��/ %�!Z� 	�6-H=� �?   ��+%�C� ��&A� �O#P o+�	% 6+ (e�-� m�*%� ?�"%�!Z���� 	 o+�	% B!7#D-� ��E!� 	

 �� ?��+ 6H+�% 6� 
��!P��l* 6H+�%6��%�  ��� B
� ���1&
� �� �� 	
� �=� K   I�CJ m#C� �6H+�% ��#+ 
1!� 	 
��

)I�J I�J n'&M� m�#�� �� ��J ?�"( 6+��/ �6-H=� �? ) �+ 

%�+ �%#� 6-H=� 6+��/6-H=� �?  �� ?��+ 6H+�% 6�

6��%� B
� ���( 6+��/ ����7 J?E! B
� 6&P�� (%#2 \��E��� i�&� ��E!� 	.  

���� O#P 
*	�J 	� 6+ }#+�� ?�" �.� �� T< ��;7� �+ 6D
�=���P  
D/��� 6'A'
 @!'./)AHP( 

  

 I
�J2. 
*	�J ����-�  �+ ��� 6D
�.� ?�"�=���P  
D/��� 6'A'
 @!'./)AHP(  

 Accept Similar 

Seed Method 169/0  0157/0  

Japanese Method 163/0  0152/0  

Wong Method 031/0  037/0  

Andrew & Martin Method 033/0  038/0  

Seed & Idriss & Arango Method 043/0  048/0  

Kishida Method 030/0  035/0  

Toho & Yasoda Method 030/0  035/0  
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8 P����  
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+���%� �� @2�� W��&�6D/% �=+? :	% ������ ?�"  @!A��&< ?�!���	% 
����  ��� [M+ 	� %� I�J

B
� ��� ���� _��.  
 

8-1 �
� P���� ������ ���  ������� ������
� �����  �����& 
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CCD/��� 6'CCA'
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)�� %�EP�Expert Choice  
� ��� (%#2 6+ ���+.  
  

  

 I
�J3. 6=�E� n��Z/ LJ�� 	 �" )�� %� �"  %�EP�Expert Choice  

 

  
 I
�J4. 6D/% W��&� )�� �� ���1&
� �+ ?�=+  %�EP�Expert Choice  

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                            13 / 18

http://jamlu.liau.ac.ir/article-1-652-en.html


:�ر9ن،  ز� �KLM روش��رI9% و ر�GH 9رزی�A�BC%D% @?<% و >; 9KN9 �� رو9ن OPQR�ST �U,V �W X�Y %I9?Z �[\] �د9د %^_"` OP	a� 9ز �U,V  � (DEA)و %bH9cd ��ef� OP	a�
 (AHP) 

96 

  

 
  

�2! 2. './!@ 
�A�!B �+ X�
� �p!  �2! 3. ��#< B!
�A� @!'./  

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                            14 / 18

http://jamlu.liau.ac.ir/article-1-652-en.html
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�A� @!'./  

  ��%�% � !"� ��#$�)DEA( 

 	 
�� 6+ 
1!� ?�"%�� 6+ ���� ���+ ?�"  ��� 
��

:	% ������ ?�!�  @!A��&<��	% 
���� 

Efficiency scores  

Efficiency scores 

Seed Method 

Japanese Method 

Wong Method 

Andrew & Martin Method
Seed & Idriss & Arango  
Method 

Kishida Method 

Toho & Yasoda  Method 

Score Frequencies  

Score frequencies 

up to 0.10 

0.10+ to 0.20 

0.20+ to 0.30 

0.30+ to 0.40 

0.40+ to 0.50 

0.50+ to 0.60 

0.60+ to 0.70 

0.70+ to 0.80 

0.80+ to 0.90 

0.90+ to 1.00 
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��4'�� X�
� �+ B!
�A� @!'./ �2! 5. ?�Z+ 	� B!
�A� @!'./

������ ���  ������� ������
� ����� �� ��� ��� 

�=���P 6'A'
 @!'./ 
D/��� 	 @��D/ ����  	 
�� 6+ 
1!� ?�"

 ?�	%	 �	�+)�%��� Q�� )3((�  
��%�� 6D
�.� W��&�7 :	%

)�� �� ���1&
� �+ %�EP� GAMS 6+ 
� ��� (%#2 ���+.  

Efficiency Scores Chart   

I
�J 5. Efficiency scores

  
000/1 

9682/0 

2357/0 
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 229/0 

Efficiency Scores Frequency Chart  

I
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� �+ B!
�A� @!'./

8-2 �
� P���� ������ ���

 W��&� 6+ ��=&
� �+�=���P

 %�Q��BCC   ?�	%	 �	�+
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 I
�J7. �+ ���=&� ����-� slack  ?�"67�A�    

Input/ outpout slacks 
Accept Similar 

Seed Method 00/0  00/0  

Japanese Method 00/0  00/0  

Wong Method 04/0  00/0  

Andrew & Martin 
Method 

03/0  00/0  

Seed & Idriss & 
Arango  Method 

03/0  00/0  

Kishida  Method 03/0  00/0  

Toho & Yasoda  
Method 

03/0  00/0  

I
�J 8. Efficient peers and weights     

Efficient peers and 
weights  

  
Seed 

Method 

Seed Method 0000/1 

Japanese Method 0000/1 

Wong Method 0000/1 

Andrew & Martin 
Method 0000/1 

Seed & Idriss & Arango 
 Method 0000/1 

Kishida Method 0000/1 

Toho & Yasoda Method 0000/1 

 
 

 I
�J9.  Improvement Table  

Improvement Table Accept Similar 

Seed Method 169/0 to  169/0  157/0 to 157/0  

Japanese Method 0/163 to 0/169 0/152 to 0/157 

Wong Method 0/031 to 0/169 0/037 to 0/157 

Andrew & Martin Method 0/033 to 0/169 0/038 to 0/157 

Seed & Idriss & Arango  Method 0/043 to 0/169 0/048 to 0/157 

Kishida  Method 0/03 to 0/169 0/035 to 0/157 

Toho & Yasoda  Method 0/03 to 0/169 0/035 to 0/157 

  
 I
�J10 .?�	%	/
*	�J ?��]� ?�"  

Virtual inputs/ outputs Accept Similar 

Seed Method 169/0 00/0%  157/0  00/0% 

Japanese Method 169/0 68/3%  157/0  29/3%  

Wong Method 169/0 16/445% 157/0  32/324% 

Andrew & Martin Method 169/0 12/412% 157/0  16/313% 

Seed & Idriss & Arango  Method 169/0 02/293% 157/0  08/227% 

Kishida Method 169/0 33/463% 157/0  57/348% 

Toho & Yasoda  Method 169/0 33/463% 157/0  57/348% 
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8-3 
���?& �%�% � !"� ��#$� P����  ��)DEA(  ��#$� 
 �����& 
#�#')AHP( 

Y�" 
'2� R�� �V!-./ 6A��-�  ?�"��4�	%DEA 	AHP ������ %�  @!A��&< ?�!���	%  
C����     6C� BC
� I�CJ

  Q	�C* %� ��4�	% 	� R�� 6A��-� W��&�)11 ( 6C��%�   ��C� 6C�  ��C!+    6CD/% %� @C��� BC-+�H� �C�    ��C4�	% 	� ?�C=+
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