
 ��� ����	 
��
�� 
��� ����������
�/  ��������� / !�"#	� 9713 )492-481(                                                         814 

 

  

���� � ��	
� �
����� ������� �
� ���
�� � ����� ������� ����� 
�  ��!� "# "�$#�� ��
% �
����� ���

��!& '�(��#
)* +",�!� '��%!-& 

'./ ���0� �1�!�1*��4�	� ���5 +2
�7��(��8 �4�� +3 �4�� +:���4 �
$�� �10���#� �5  

 :/0���� 1����20/10/1396      -  :4�56� 1����20/04/1397  

  

  

 

=��>/ 

�7 895� 87 :;<�� 
����7 
 �=� 80�> ?��=	�� ?��6"@�?��=	�� ��A�� B���	 87 8"#7�
 
"C� ?���7 
"DC> ?�� ��� E�
�� ?��

 ���0 F��G ?��7 ?���C�;� ?����H��� 8��9�� �:;IC�
0�D	 ����	 �� ���  /;0�J �� K��L MN� ���:�� �� ./�� P=� F�
�� �� 
�

?��=	�� ?��6"@� Q;�R� 87 ��S�T.=� 8"L���� 8U��	 !�"���� �� ����	 87 8"#7�
 
"C� 
 
"DC> ?�� �?��	V 8D	�9 	�� ?��=T�
 ?��=

8�5L E
� �� P��W"�� �7 
 P�57 8U��	 !�"���� 
"C� 
 
"DC>	 
� ?�8�T� ?�21 �7 ?��7 .=���X Q;�H� 8	�C���� �7�� �� =;Y5� �7�� ��
V

Z�G =;Y5�- �P��� 
��5� Q;�R� E
� �� P��W"�� �7 .=� P��W"�� [\X� 
����G 
 [�;]	 87 /N#� /7�^ P���7 �7 
C0 
����G B��0 P���7 �7 
C

��G :;I��;	 B��� !��� _��"� .=���X 8N��R	 [�;]	 87 /N#� �;`"	?��=	�� �� 
��C� 
 
��"�
� M 5G �
"DC> ?�� B4;��� 87 
"705/0 �

541/0  
511/0 
	 �� b5�A	 �� .=��721  �F�
�� ��5	 ?��=	�� =T�
57 
	 8G =���� [�;]	 
����G�� ���V =>��5� �[�;]	 �;;`� �7 =C��

?��=	�� ��� !��� _��"� Q;�R� .=C��7 8"��� ?�"�;7 
����G7 �
"C� ?����� ���� c\>� �=� Q;Y� 8��9 �5N� ��� ?��=�I� ?��7 4��C	 P�I

?���;7 �59
 
 8�d`� 
��� �5>� �� !���=	�� 
��XV �=� ����?��=	�� 87 /N#� �
	�� �;X�
 
 e�"�	 ?��"DC> ?�� ?�"�G 
����G �� 



	 ����5L�77 ��� ���0 F��G 
 Z5�f	 ?��6"@� ?�
V�5� 87 !=;�� ?��7 .=C��7?��=	�� ��A�� �����	 � 
"DC> ?��7 
C0 �5>� /���� �

��� !��G :�gI��9 !�5� =T �� 
��� ?�A7 ?��6"@� 
 Q;>� ?��N� ��� 
 ?��6"@� E��� =@�0 
 P���7 �G 
	57 ?�� ����	 87 8"#7�
 M


	 ���C�;�?��=	�� 8#��]	 8 �X� .�5���� !��� 
"DC> 
 
"C� ?�� /;�7�@ �� ��h� 
� ��/��
=R	 
 ?=C���5� �� �dY .=�����5L�7 
��

��=��� /0�;��� ?=C���5� �� P��W"�� �7 ?��=	�� ��h� M� 
T��i
 �� /;�7�@/��
=R	 �0� 
 ��h� 
� �� ?�� ?��V
	 ���=��7 .  

  

=?������� ���: [\X�� Z�G =;Y5� �7�� �
C0 
����G �?��6"@� Q;�R� �
"DC> ?��=	�� �
"C� ?��=	��. 

  

  

                                                             

1 - F���.8;	
�� �8;	
�� P�I���� �
D;Ni �7�C	 P=H���� [�=	 
 j]R	 �?��=D��	 ?�"G� �f]	 8"L5	V  

 :�5k#	 P=C#�5� :*mofidi.morteza@gmail.com  
2- ��;���� �
��
�� Fm7 n�];]R� ����	 8#�o	 n�];]R� ���IC9 
 ����	 ��5�G !�	��� �n�];]R� E�5	V 
 �
��_ �?��
��G .!����  
3- 8;	
�� P�I���� 
D;Ni �7�C	 P=H���� ��;����  
4- �����"�� �
��
�� Fm7 n�];]R� ����	 8#�o	 n�];]R� ���IC9 
 ����	 ��5�G !�	��� �n�];]R� E�5	V 
 ��_�
 �?��
��G .!����  
5-  ��6"@� ?�"G� ?5A����.=��	 
�
��0 P�I���� ?��
��G  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
97

.1
2.

4.
9.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1397.12.4.9.9
https://mail.rangelandsrm.ir/article-1-679-en.html


��h� 
 
"DC> ?��=	�� ?��=T�
 
C0 
����G 
 =;Y5� ?��6"@� Q;�R�?��=	�� ?�� ...                                                                             824  

 

"��A�  

�� !���g� 
i ���� ����	 87!�5C� 
�>�:��� �NC	 8�d`� 

��� ����7 8"0� ��S�T ��T �� .=��50  �5�G g	�@ /�5X �� =>��


	 =;Y5� (=CW�5X 
 g7) MN� ��� j��i �� 
I"#7�
 8G ���X

 �"� 
 
	57 ?��
�X 8HC�� :�S �=���� �5�G ����	 87 Q	�G� g;

 !�g;	 8720  
90 
	 8"#7�
 �5�G ����	 87 =>�� .=C��7


X=�� �:;Cp��200 
=T �7 ����� ��5��L ��g� �25  !5;�;	


	 8"#7�
 �5�G ����	 87 q��;]"#	 �
	�� =T�
 �!V �7 P
\� .=��7

 /�;D	782 
	 ���	 87 8"#7�
 
��"�
� ��5��L ��g� �7 
 =��7

��� 
 
��"�
� 8D	�9 �� ��5��L �� /;D�9 :;I��;	 87 895� ?��

 �� �"�;7 8G5 
	 �W� �
=T �=��75  �5�G /;D�9 �� �W� !5;�;	

5R� 87) /�� ����	 87 8"#7�
 !��"�;D	 ?15 
21.(  

 87 895� �7 
0�i ��83 �	 87 8"#7�
 
	�� =T�
 !5;�;	 ��

) ��A	 /;0�J 
37 ���� �� ��5�G ����	 (
	�� =T�
 !5;�;	 r

 �
=T 
�5CG2/2 	 �� ��� �����	 ��A	 /;0�J �� F;7 �7��7 ���

���	 
��C7��� F]� 8G /�� 
Y�T �� :�� .���� �5sT�5� �� � 8D

� :;	t� 
 805�� �;]"#	 =;Y5� �� ����0 �=;Y5� ?��=��� 
 
��dU ��;

) /�� ���15 
18  
24!�#�� 
<�dU ��;� :;	t� 
0�i �� .( 
 ��


�>� �� 
H� 
<�dU /;C	� ��A����	 
 :��� �� u�=�� :���

8D�5� ?���5�G��T�� 
 8"0�� �� 
H� �?��=	�� 
 /�� 8D�5�

8L���	 ?��/;Y�D0 :�� �
	 Z5#R	 �� .�5�  

 ��"L�� M� �� ��"#;7 !�@ �
� 8�;� �L�
� �� �	 �5�G

 
 
��"�
� ?��=	�� 8��� �7 �
"C� q\	�G ?��=	��

?�����		�� 
H� ?���=CW�5X ���� !V �� ./�� P�57 ����5L�7 

��	Fm7 ��� :�����	 
 ?��
��G ?�� =;Y5� t�C	 :���

87 .�57 :;k�
�� _��=�g0� ��N�� 87 
 !�	� /�dX�7 �/;D�9 F��

�X E�
�� !V �Ni 87 
 /0�� F��g0� /�5X 
 �;� ?��7 �S�]� 


8D�5�	�� ��A�� =�
� 
 8"0��?��= �"#;� �;;`� 
 gG��"	 ?��

 !�5"7 =��� 
 =� b
�� 
"DC> QH� 87 
"C� QH� �� ?��=	��

P5;� :"#7 ��H7 ?��7 /G�T ��UV�� �� /#;7 8�� �L�
�� ?�

./#��� ?�
�v	�� :�5�		  

��`"�� 
 P=C��� 
 ��5� ���C> P�	� �� ?��=	�� 8G /���

 ./�� P��G Zd9 �5L 87 �� 8��	�� :��"�;7 �/W� /DC> �� w�

��	 8�� �� /	\� 
 
��dU /;C	� �7 ?��=	�� Fm7 8HC�� ��

87 
 /�� P��5L P�X 8D	�9
�>� �� 
H� !�5C�Fm7 :��� ?��

� ��5	 =;Y5�P=�� /;��� �
CNY 
 
C;k�
�!�#�� 8�d`� �� ?� ��

) ����3 
258C;	� �I�� �7 �?��=	�� Fm7 �� =;Y5� �	� .( ?��

 
 n
�W"	 r���� :�� 8��9 �� ./�� n
�W"	 ?��A� 
 ?=;Y5�

                                                             

Data Envelopment Analysis-1 

��	 �� 8"NY�M#�� ����V :��� ?��=	�� Fm7 �� �595	 ?��


	 .=��7  


� �� ?��;#7 ��6"@� ��S�T ��T �� 8��� �7 �!���� ?���"�

P��7 
 ?��
��G ?��;#7 ���5	 �7 
 P=� P���� �C7 
"C� ?����7

) /�� 89�5	 ?��6"@� 8D�5� q��=�� 
 8D�5� 87 
7�;"�� ��6 .(

FY�  �8C;	� :�� �� g;� �� 
"C� ?��=	�� ��h� �� �595	 ?��

87
	 �
��"�
� ?����5��L 
"�;D	 ��6"@� �� 
�m7 !�5C� !�5�

�� �7 .��G 
���7 
 Q;�R� �5Gd	 Z5 ��  895� 87 /��
=R	 

/;Y�D0 �� E�
�� b�5�� ��� P5;� 87 Q;Y� 87 �
"C� 
����7 :;<�� 


 �=� 80�>  �7 ����	 ��� ���0 F��G �
gY :;Cp�� 
 ?��6"@�

8D�5� x��7 �����	 ?��=T�
 
"DC> 8CR>�� �5�G ��6"@� P=� 

) /��4:H;Y .( �U�;�� 8��	��?��dX?�� n�5> �8"0�X ��� 

��h� ?��=	�� 
"DC> �� =;Y5� P��
��0?�� 
	�� �;h�  /�5X

g	�@ 
 
"T �;� �� 8#��]	 �7 ��h� ?��=	�� 
"C� �� =T 

?�"�G 
	.=��7 :�� �	� 87 Q;Y� P��7?�
 :;<�� Q	�5� �=;Y5� 

�=� ?��=T�
 
����G �?=;Y5� yDS �� /���=	 
 P=���� 

:"��I�� �5>� �?��6"@� ����� P5;�?�� 
"C� =;Y5� 
 �=� 

P��7?�;X ?z5Y5CH� �� !�=	 
	7 .=��78 �� F;7 8H��5i70% 

?��=	�� �� �5�G ��;���5	 /�5X 
 �;� =>�� ��L 
 
"C� ?��


	 :;	t� 
��"�
�?��=	�� ��� 
 =CCG �� �"�G 
"DC> ?��30 

) /�� =>��12 .(  

87 8#��]	 
 ?��6"@� Q;�R� 8C;	� �� 
�G�5i

?��=	�� ./�� P=�� ��A�� ?���� n�DY�f	 �
"DC> 
 
"C� ?��

P��7 8N��R	 
 ?��6"@� Q;�R� u=� �7 n�];]R� �"�;7 
 ?�


?���
�X �� 
C0 
����G ���|	 ?��7 ./�� P=� ��A�� ?�;� ?��

 �=	 
� ��1DEA 8D�5�P��=�� ?��7 8"0���G ?�;X P��W"�� 
���

) =�31 �� B=���X E��gX 
 (34  �?��=	��6  
 =��57 ���G =T�


P����
	 4;G�� E
� :��"�7 �7 �� �� �7 ��"��� :�� �� .=���G

 ?��6"@� 
 
�|	=;Y5� �?=;Y5� n�W> 
L�7 ��H��� 
���7

?���
�X ?��;"m7 
 ��R	���  !�"�� �� M 5G 
"C� ?��

)35 ?��
�X 8G =� E��gX �(8�X �� P=� ?��=�I� M 5G ?��

 :;Y
� :� �r�5"	 �;� =;Y5� ��H��� ?���� �
��"�
�

8Y��5X8Y��5X 8�>�0 �}�7 q�"N#� 
��� .=���� 
�}5i q�"N#� 
���

Q7�@ 
 �G ����V �� 8Y��5X n�W�� 8HC�� :�S 8�X 4;G�� 
 �5N@

Q7�@ q�"N#� g;�!�	=��� ?��6"@� Q;�R� �7 :;Cp�� .�57 �5N@ 

?���
�X 
7������7 
 =;Y5�) 
�5;�� n���W��� �� ?�;� ?��13 �(

?���
�X �� �5� 87 8C�g� /N#� 8G =� E��gX �
"DC> ?��

?���
�X �� �"�G?���
�X !�	=��� 
 P�57 
"C� ?�� 
"DC> ?��

?��=	�� 87 /N#�
	 }�7 
"C� ?�� �"#;� 
C0 
����G .=��7

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
97

.1
2.

4.
9.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1397.12.4.9.9
https://mail.rangelandsrm.ir/article-1-679-en.html


 �����  ��� ����	 
��
�� 
��������
�/  ��������� / !�"#	� 9713                                                                        834  

 

 :;7 �8��5� �� ?��=	��67/0 �� 97/0  :��"�;7 8G =� E��gX

 !�g;	 :��"�G 
 :G�� ?��=	�� �"#;� 87 ~57�	 
C0 
����G

�5G ?��=	�� �"#;� 87 ~57�	
	 
C;��) =��729 8HC�� :�S .(

?��=	�� 
C0 
����G :;I��;	 P���7 �7 8;G�� �� g7 E�
�� ?��

 4;��� 87 �[�;]	 87 /N#� �;`"	 
 /7�^44/0  
66/0  E��gX

 =���X)17 .(  

 ���� ����	 805�� 87 ?=�=� 
I"#7�
 �
"C� ?��=	�� ��h�


	 ��} 8	���7 =@�0 �����	 8D�5� 
 ��;T� ��WT ?��7 
 .=��7

8	���7 =@�0 g;� �5�G ��� !�;Y5"	 ���h� �;;`� /�9 ��} ?g��

 MN� ��� /���=	 ?��7 =	V��G 
 ��5� ��h� 
C�gI��9 
 Z�m"��

 :���7�C7 .=C"#� �5�G
	���	 ��P��7 ��h� �� 8G ����	 ?����7

Z�C"9� ?�	� ���	 4��m� �=�=� �� 
Y5R� �57 =��5L ��d���

)2/��
=R	 :;Cp�� .( �7�C	 ��� �� 
Y�	 
 
H�g;0 
 �=� !�H	� 

8;�G ?��9� Pz
���� 
 c�i?�� �?���C�;� Z�A�� 
	=���� 8G 

�7 
����C� n\H�	 
 Q<�#	 �595	 ?���
�X?��  
 
"DC>

?��=	���
"C� ?�� !�5"7 ?���g	 ?��6"@� :�� b5� /;Y�D0�� �� 


���7 �5�� �� /;D@5	 8��	��?��dX �� b5� :�� /;Y�D0�� 
 

/�5Y
� c�i?�� 8��	��?��dX �m�	 P=���X 
 8��	��!���dX 

�� /;DS
 ?��6"@� 
��XV 8i57�	 �=;� =CCG )19
��XV .(  ��

�� ��=G�� ?�
V�5� D0/;Y�?��=	�� ?��
"C� 
 
"DC> ?�� 

8G [��� �7 �L��?�� 
7����� 
 ?��6"@� Q;�R� /�� 87 


	
	 �=�V=��5� 8C;	� 
N��C	 ?��7 �� �;�6�?�;X Z5�f	 �� 

�	� 8��	��?��dX c�i?�� ?��=	�� 
 
"C� 
 
"DC> ?��

����0 �5�G ?��=	�� �"#;� F���X :;;D� �dY .��
V �� :�� 

�8DY�f	 u=� Q;�R� 
C0 
����G 
 =;Y5� ?��6"@�  ?��=T�


?��=	�� 8G /�� ���	 87 8"#7�
 
"C� 
 
"DC> 
	=��5� 


���C��� 
 n��\i�8��	�� !�;S�]"	 ��;"L� �� �� ��;���5	 ?�� -

?��dX �� :�� /;Y�D0 b5�P��� ���@ �� 
 g;� �� !���9 8	���7?g�� 


 /��;�?��dX?�� ?��6"@� !\G �G�5  /���=	 :;Cp�� 


.��;X ���@ P��W"����5	 ��5�G ����	 87 8"#7�
 ��� 

  

B�
 � ������  

!��� ��S�T F�
�� ��A�� ?��7 �=� �G� QN@ �� 8G 8�5X

?��=	�� �8U��	 !�"���� �� ���	 87 8"#7�
 
"C� 
 
"DC> ��

87 8U��	 !�"���� ./0�X ���@ 
���7��5	 �� :"0�X ���@ 8f��


8C	�� �� F;7 :"��� �7 
 =C�� 
75C9 ?��129  ��"H� ��g�

4f@ �� �
D��	 
S���P��
V�0 =;Y5� 
 ��� E�
�� ��	 ?�� ?��

./�� �5�G Z�U ���� �� 
	��  8U��	 !�"���� �� 8�}��

6   
 ��g�700   �� F;7 
 g	�@ /�5X :�5   
 ��g�360  :�

 
 =;W� /�5X63   
 ��g�600  ;Y5� �;� :� ����7 8��
� 
 =


	 u�6	 �� F;7 8G �5�50   87 8U��	 
	�� n�=;Y5� =>��


	 ���> !�"�� ?��� 
 !��9 ?���5�G �I��) ���X30.(  

��9 8C;�;� 
 b5S5	 n�;7�� 87 ~57�	 n��\i� ?�
V

E
� �� �j;]R�8��m7�"G ?����9 
 ?�P��� 
 n��\i� ?�
V ��

8;S�0 �� �� =;�t� ?��7
�� ?�� 
��=;	 E
� �� P��W"�� �7 �F�

=� ��A�� (P=���	 
 8NT�6	 �8	�C����).  �?��	V 8D	�9

 ?��7 
 P�57 8U��	 !�"���� 
"C� 
 
"DC> ?��=	�� ?��=T�


8�5��8�5L E
� �� ?�;X8�T�	 
� ?�E
� :�� .=� P��W"�� ?� 

P
�X Q;H�� Q	��8�5L �� �� ?��=T�
 �� 4��C	 ?��

8�5��v� 
 ?�;X ?��=T�
 �� 
�m7 �� ���� �� ?�;X��	V ��A�� w

Z�m"�� 8�5L
	 P=�8�5�� b5� :�� �� 
	�IC� .=��7 ?�;X


	 P��W"��8"�� �� F�
����5	 8D	�9 8G �5�8��X�=9 ?�� ?�

8"�� :�� �� 8D	�9 !V �>�C� 
 �5� Q;H�����5� �� .=��7 P=�

	�� �
"DC> ?�����=	�� j;]R� :�� ?��	V 8D	�9 M 5G ?�����=

 8U��	 !�"���� �f� �� ��D0 
"C� ?�����=	�� 
 
��"�
�


	��9 ?��7 .=��7 ?��=	�� ?��=T�
 87 ~57�	 n��\i� ?�
V

 ��=D� �
"DC> 
 
"C�21  ��=D� BQ	�� 8	�C����7  8	�C����

 ��=D� �
"DC> ?��=	�� ?��=T�
 ��7  ?��=T�
 �� 8	�C����

 
 
��"�
� M 5G ?��=	��7 � ?��=	�� ?��=T�
 �� 8	�C���

P��� 
 =���X Q;�H� 
"C� n�6m�	 8��9 �� ?��6"@� ?��

 �56m7 ?=;Y5� n�6m�	 �?��=	�� 
��#�� ?
�;� 
 
H�	

 8N��R	 /�9 �/7�^ 8��	�� 
 =��5� 
 K��m	 ��;� =;Y5�

�L����9 ?��6"@� ?�� .=� ?�
V  

  

�����  #�� �
�*!#   

P=��@ �7��V r�5� 8G /�� ?� ����]	 �� M� �� ?��7 !

8�5�A	 �� �I�� 8�5�A	 M� ��C� �Q]"#	 ?���;`"	 �� ?�


	 /�� 87 ���;`"	
	 P=;	�� 8"#7�
 ?���;`"	 8G =�V .�5�

87:��8f7�� �I��;7 g;� =;Y5� �7�� 4;��� �7�C	 Q�=N� ?��7 
C0 ?�


	 n}56R	 87 =;Y5�87 �7�� :�� 
	5�� QH� 
 =��7 ��� n�5>

��./  

� = �(��, ��, … … , �
) 
 �50 8f7�� ��y !��� ��56R	 �� P=��"� P=C��x  �I��;7

P���� 
 ��f 
	 
D7�� 8f7��) =��711
	 �5hC	 :�=7 .( �� !�5�

 Z�G =;Y5� �7�� .�5�� P��W"�� ([\X�� Z�G) 
�"���IY 
D7�� ��0

87 [\X��
	 ��� n�5>:=��7  

�
�� = � +  � �� �
��� 

�

���
+  � ��

�

���
��� + �� 

 !V �� 8Giy  
 =;Y5� ��=]	ix P���� ��=]	 �� ?��

u�6	
	 P=�) =C��78 �10  
27.(  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
97

.1
2.

4.
9.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1397.12.4.9.9
https://mail.rangelandsrm.ir/article-1-679-en.html


��h� 
 
"DC> ?��=	�� ?��=T�
 
C0 
����G 
 =;Y5� ?��6"@� Q;�R�?��=	�� ?�� ...                                                                             844  

 

��%  #�� �
�*!#  

 8f7�� :�� ��z !��� ��5� P=C��p I��;7 n}56R	 �


 ?=;Y5�f  
	 
D7�� 8f7��)=��722.( 

                                              )ypx,Z = f (p  
 

���
�� '�C�� �
�*!# 

P��=�� /�9 q}5�D	
�V��G ?�;X  �?=;Y5� =T�
 M�

=T�
 ���� 87 /N#� !V 
�V��GP��=�� ?=;Y5� ?�� ?�;X


	M;CH� .�5� :;�m� ?��7 �;L� !�@ �;� �� ?���� ?��

=;Y5� =T�
 
�V��G 
���7 /�9 V��G ��	 P��W"����5	 ?

8"0�X���@ 
N#� 
�V��G :;�m� ?��7 P=�� E
� 
� 
Y
 �=��

=T�
 ��	 =;Y5� �7�� Q;�R� M��"	���� E
� �?=;Y5� ?��


0��6� 1 P��� 
��5� Q;�R� M��"	���� �� 
�� 2 ) /��20.(  

  

=��� �D&�E ����� B�
 ��(DEA)  

P��� 
��5� Q;�R� E
� ?�#H� �7 
C"N	 ��

8C;�7?��� 8	���7 �� P��W"�� �7
	 
fL ?g�� !V 87 8G =��7


	 8"WX g;� M��"	������ E
� 
CRC	 E
� :�� �� .�5�

8	���7 r�5� 8G ~�]� ?�� M� �� ���G ?��	 
fL ?g��


	 :;;D�
	 ��A�� �5�
	 ~�]� :�� :;;D� ?��7 .���X !�5�

 P��W"�� [�;]	 87 /N#� �;`"	 
 /7�^ 
����7 ��0 
� ��

G8	���7 E
� .��8C;�7 ?�� M� �� w� 
fL ?g�� ?���


	 �m�	�;�6� =T�
 ��V 8G =CG ?
� �h���5	 P=��;X

 ����� ���@ !V K��L �� 
 /�� 8"0�X���@ 
����G ��	

:�=7
	 M;HW� �I�=H� �� ���G�� 
 ���G ?��=T�
 8�;�
 =�5�

)1 �5 
 7P��� 
��5� Q;�R� �=	 .(
	 �� �56R	 =C��5�

X��3 P���� ����X4 �=	 �� .=C��7 u=� ��X �56R	 ?��

P���� :;D	 ��=]	 87 895� �7 =;Y5� �|G�=T
	 �� �� �	� =��7

P���� E
�P���� �� P��W"�� Q@�=T u=� ��X 87 895� �7 ��


	 �56R	 :;D	 �f� M�.=��7  

  

=��-� F��G��A� "# HI$� H#�J =�K�# �# �!L)CRS(5  

87 :;;D� �5hC	� Q;�R� E
� 87 
����GP��� 
��5 ���

P���� �=	 M�P���� �� P��W"�� Q@�=T) ��X ?��� 87 ��� �f

87 (�56R	 �� 
"7�^ 
 :;D	
	 8Y5	�0 ��� n�5>) :�5�9 �

16 �23 
27.(  

                                                             
1- Stochastic Frontier Analysis (SFA) 
2- Data Envelopment Analysis (DEA) 
3- Output oriented 

4- Input oriented 
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3- Constant Return to Scale (CRS) 

 

nj

sryy

mixxts

j

r

n

j

rjj

i

n

j

ijj

,...,2,10

,...,2,1

,...,2,1..

min

0

1

0

1

*



























ix
ry

jms

n

j

n

nj

srysy

mixsxts

ssMax

j

rr

n

j

rjj

ii

n

j

ijj

s

r

r

m

i

i

,...,2,10

,...,2,1

,...,2,1..

0

1

0

1

11















































*

*j

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
97

.1
2.

4.
9.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1397.12.4.9.9
https://mail.rangelandsrm.ir/article-1-679-en.html


 �����  ��� ����	 
��
�� 
��������
�/  ��������� / !�"#	� 9713                                                                        854  

 


	 !��� ��Q7�@ .=��8N��R	 
����G ��=]	 8G /�� �G� P=�

P���� E
� 87�56R	 �� ��X
	 !�#H� ��X�7 :���7�C7 .=C�

 ?=;Y5� =T�
) �� �X� r]0 
 �X� /�� ���G (

 P���� 
	��� ?��� 87 
P��"� 
 ���� ?=;Y5� =T�
 ?

  ?=;Y5� =T�
 :;Cp�� .=��7) ��

 �X� r]0 
 �X� /�� y;DS ?���G (  


 �� 
L�7 ?��� 87  
  ���  �� 
 

 P�IC7 ?��7 P��"� 
 P���� �5N�G ��=]	 .=��787 �� n�5>


	 !�;7 ��� :�5�  

  

              
  

G��A� "# HI$� !�M�� =�K�# �# F��  

 4��C	 
��	� ��C� [�;]	 87 /N#� /7�^ P���7 �=	 ��0

=T�
 8�� 8G /�� �	� .=C���� Q�� 8C;�7 [�;]	 �� ?=;Y5� ?��

 x��7 P�;U 
 
Y�	 �7�C	 /��
=R	 ��@�� /7�@� !5p�� 
�	�5�


	 .=CG Q�� 8C;�7 [�;]	 �� =��5"� ?=;Y5� =T�
 M� 8G =�5�


	 :���7�C7 /��
=R	 !�
g0� �7 !�5�  �=	 87CRS  b5�

P��=�� .�5�� :;;D� �� [�;]	 87 /N#� P���7�G ?�;X �7 
C0 
�V�

 �=	 �� P��W"��CRS P�IC7 8�� 8G 
��	� 8C;�7 [�;]	 �� ��


�� Q��
	 89�5	 ��H�� �7 [�;]	 
�V��G Q;Y� 87 =CCG =��7

87 
C0 
�V��G 
/�� 
�V��G �7 
 P�5N� �Y�L j��i :�� �� P=	V

 ���5�� �� ./�� P���� [�;]	5-6 ?=;Y5� =T�
 �B  ��	 ?
� �7

CRS P��� ) rLOB ?=;Y5� =T�
 r]0 
 ���� ���@ (B  ./�� ���G 

 

 

  

                                                             
1-Variable Returns to Scale (VRS) 
2- Non-increasing Returns to Scale (NIRS)    
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