
����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

�-. /�� �0��	������ 0�1�0� "�� 	��0#� 2!� "��-. "� 
�� 

��03� 4�
5 6���� �� 2�'�. "���� 

7��� ����0��)*8
�9�$ :�;<0���=��>	?�5 	@0�AB*

)����	
 ��	�� :��/�/���� ������ ��	�� :��/�/����(

�2�?$ 

4� 	� 6;�C�� �'	� DE	! 
0�1�	� -. /�� �� ��	FG�� 	� ����� 0�1�0� "�� 	�2!��0#� 
�� �� ��0H3� 4H�
5 6H���� �� 2�'�. "���� "� 

�	� 4�I	� 
	�+JK)*L= 4��	-� 6�� �2! .43NO. 	�3��H
� �3��	� P3�N�� � 
Q�'�
?. �� 0��R. 0S� �� 4� DE	! :8�2H � "H�	� �� 

2!��0#� 
�� "��-. 4�
5 2�'�. �� �23�016��.���� 
	� � �� �	�> ���� 
���	�H� �	H#T U���� 
�	H�V ��	H
� 03	� � 2�'�. 4
3N� W>	

6�� �2! 
��V�01 .�� �	�> X3	G> 4� 2
���0#� 4>Y	� 2!� Z��G� 2�'�. "���� "� 
�� ��03� 4�
5 6���� �� �� �'� 6�[� ���� "� ��

)+/J�	� �� 2I�� (�	G�� �� �\� :3� 86�� ���� 
��� 4� 8���� U�	FG� &�G]� 
	� 4���N�� 4� �� �\� :30.Y	� ^�	� �	G��=/L2I�� 

�	G�� �� � 4G!�� �	� �� 	�6�� ���� �F
� 2!� �	G;�1 � ���2>�	� 8�	�0� 
.���� "� �� 8
Q�'�
?. 2!� � �3��	� 2!� :�� 4;3	_� ��

6�� ���� 0G��� 8�
� �3��	� 2!� Z��G� ���� "� 
�0� �.

�Q�� 
	� 
2��� :2!��0#� 
��! 84�
5 86;�C�� �'	� DE	��03� 8

4�2_� 

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

�0) 	.1/ �-23/  	.4 3�	
 �#56.� �#�	 +) "#758 +) 95#�

 9�):�) ;��4 +) 3'��15�  �-
�&'()����  	!�<"% =5% .�
)�.(

���� ��	 �#�	 ! ��8�'#0 �#�	 =5#� ?!�#@� ?	.#A 3#�  	!

�8�
� B��C� ��� D�&%  �- "%	
 ! 
.� ��
!�#E% F�)��

 �56.� G%).H�I8�% J#�% K�L ! MN 9�):#�)  )�#� �.5#� =��#�

 �#0)  +	!�1/ 9O� 	
 �56.�.9�):#�) ��#��  	! *.#�@% 3#�

 ! �
.#� PN ��#� *�#7� �75( ! Q.&E% �R)! �- 3I�:- 9-�/

 P).� 3S5'8 	
 9O� 9O� ���0 �� ���(	 	
 )	  +	!�1/ �#-  

"% 9�):�) "8��T  �-	)+�� !  
�&'() �-
)�.(��	 ����  	! 

�56.� G%).H G/ �55U� �V) P.W "�)�V) 3� 3�:S� G��( 	
X�#5Y%

 ! "I� "�)	�/ 2�56.� �
.�  Z.6.I[� 
.\�� "% ! �#7I-)	 �#8).�

 �L�I##� 	
  +	!�1##/ 9##O� P)	)�]'##0�50  )�##� "\##0�I%

BC^ ��I]I� ! �- �#��� �56.�  �-)��!��(.J#_	 3#� P)�#�) 	


 P�%+�#0 	
 ��.`#H "8,.4 3I515� ��#��  	! ?�#C6�a% �5#0N 

�+)�8) 3I5%+ 	
 "8)�IW ��	  �5b ��#��  	! 3#� 	
 �c#�! 9#O�

 :#58 ��#� *�S8) ?�C6�a% 	
 �0) ��18 *�S8)  +	!�1/ �'1#5� 

�.X	�% �5��� ��]18)
  �'/
 �	!
 ;��0  .S18)
P)��� 2�^�R Q�R 	
 !`HX	�� "C5\4 d��I% !  +	!�1/ ?�Y5YE� :/�% "7$H ?�5- .

�.
�'0) +	!�1/ 
�&'() 	��2 +	!�1/ ��[18)
 2X	�% �5��� ��]18)
 P)��� 2

�. +	!�1/ 
�&'() 	��
�'0)2 +	!�1/ ��[18)
 2P)��� ��]18)
 

*:"[58!�'[6) �e� 2?�\��[% Q.fe% :zare2970@farsagres.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.2

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             1 / 10

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.20.8
https://jcpp.iut.ac.ir/article-1-835-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

����  	! �0) �
.� 3T.� 
	.% �56.� G%).H "g:T)�.(

=#_!	 ! D�56) =5%<� "$A) d��I% +) 3\I� h#� PN 3#6�SI/ !

	
 �+	) �#� "�)�#_ �
�%*)
  	)
 3#\I� �! +) 2�#0) ��i.#8 

�0) Q�&E'0) G��( "'CIA Q.&E%.X�#0) �#� ?	)+! 	�#%N

d��I##A ���� 3##8�L	�/ 2"##I/ K�##� 3##\I���=##_!	 3##8�L	�/ 

2"1/��� 38�L	�/ ��#b	�/  
�#�+ ?)�C� ! "b�Ie�	 h#W./

 "]'e#�)! 3#\I� �#56.� 3#� 3#/ �#8	)
 �56�C� 	.1/ 	
 "b�I���

�8	)
)�(. ��	�#/ ?,.&#E% 3$7T+) 3\I�  +	!�1/ 9O� 	


 3/ �0)�h#� 
�S�) "��8).� PN 	�'[- )	 Q�U'#�) �#@8 # Q�#0

 ) �� �!jH 
	)
 Q.&#E% h� P).IH 3� 3'��b P�56�0 	
 3\I� =�

�0) 3'�)
 	.1/  )�� +	) =5%�� 	
 "7�% 9Y8 "�)	
�A.

	
 "##H)	+ Q�##0��k���� G##/ �1##/��+ la##0 �##� 3##\I� 

�m���� G%�� n5��� 3�	�'[- ��m��� "#�N "#^)	) 	�#'[- !

mo�� ) 	�'[-	#- 3\�	  )	)
 J�
 "^) J'1 ?,.&#E% =5#� 	


 3\�	 ! "H)	+1��
.#� "#�N "#H)	+ ?,.&E% =5� 	
 J!	


�o "% �56.�	.1/ P�'0) =5�+) 3/ 
.� P�'0) ��8N P�#0)�L  �#-

 ����2�� P�'e$b ��� G5�
	) 2���2�#� X	��m/o2�#� P)	�#8+�%

�/��� P�I70 2��#� J( !o/�i.#7S% 	
 �#A	
�/o��#A	


�
)
 p�&'L) 
.L 3� )	 �1/��+ la0 �8))�(.

�-	�%N  �	!
 3� q.��%��k���� 2la0 	
 P�0.8 +) "/�R

 �56.� ! �1/��+ 3\I� �0) .+) �! 
�#[$7H ��mm 	
 *�b.#$5/ 

Q�0���� 3� ��o� Q�0 	
 *�b.$5/ ���� "#6! 3#'��� 9�):#�) 

PN +) r���
./	 �#0) ��#� 3T).%23#/  	.#4 3#� 3$#A�� 	


���m "6) ���� 
!�#R 	
 �! 
�#[$7H ���� .#$5/ *�b �#��V

 �0) ��8�%.+) 
�[$7H 9�):�) !
 �
��8 �'15� D�&% ;��4 �#� �-

 9�):�)����  	! �#56.� G%).H 2
.#\�� +) "#��8 "�)	�#/ �#� "#I� 

=�.8  Z.6.I[� 
��	�/2�0) 	.&'% .=#�) 	
 
�[$7H "\e8 ?�\V

 "% P�18 �	!
 �56.� 	
 3/ �-
 sL�� =�) 3\I� �#- �#8!	 "#'\t% 

3'�)�8 �8) .9�):�) ������  	! "% �56.� G%).H �56.� 3I�:- P).� )	

! 9-�/ ! 
)
 9�):#�) )	 Q.&E% 
�[$7H �� �#75( 9-�#/ �#�

 P)	�#/ 3\I�  )�� )	 �56.� �:5]8) ! ���(	 P�[%) ��� *�7� "#$L)
 

! �-	.1/ ���0 P�b�II/ �56.� �� 3e��Y% 	
 n#5(	 ?,.&#E% ��

 
.78 J-)�� .) ���#� P�[%) "%�]I- D�- =�) 3� G58 �#V) 3#/ �#0

�0�50 Q�0 	
 
.T.% �5C^! :58! �- �-��#� =#�!	 3'��b  

3%�8�� !

�b =�!��  ���T  �-.

�##� ;##5YE� =##�) 	
�
)
 �##5b)�� G##5$E� �!	 +) �
�@'##0) ! �##-

3�  �5b	�/ sL�� �e#5g./ J6�#%)Malmquist index()��2��2

�� !��(��	����  	! ) 3#\I� �H)	+ 	
 �56.� G%).H G/ 	
 P)�#�

 Q�0 3$A�� �#-  ��k���� ��#� 3\#0�E% �#0) .3#�:S� �#� =#�)

 sL�� "#I� "�)	�#/ 9�):#�) !  Z.#6.I[� 	
 �55U� �V) !
 3�2!


��	 ��7H G%�H����  	!��� G5$E� 3\I� �56.� 	
 �8) .3#� 3#T.� ��

�0�50 �-3#C6�a% �	!
 23\I� ?	�S� ! �56.� 3I5%+ 	
 ��� Q�7H)  

�	!
 ��+ 3� "��- �#0�50 =�)�5V<� ! J5eY� �#�	 �#� �#- ��#��  	! 

G5$E� �0) ���.35^�� �
.� ��+ u�� 3� ;5YE�  �- �8):

�.����  	! Q�#0 "#4 3#\I� �56.� 	
 G%).H G/ �#- 3#C6�a%  

�0) 3'��� 9�):�).

�.��		
 )	 "$A) J�0  Z.6.I[� 
.\������  	! G#%).H G/ 

3##\I� �##56.� 	
 ! 3'##�)
 	
 "##I� "�)	�##/ �##�	 !

	.##% �	

�0) �
.� =5��� "0	��.

�.�0�50 �C� 3\I� 	)+�� Q�'I/  �- "%j#0) MjY8)  +!�5� +)

 ������  	!�0) 3'�)
 "@I% �V) �56.� G%).H G/ .


	.#% 	
  
�#C'% ?�#C6�a% 	.1#/ v	�L 	
 �#�	 ��#��  	! 

�56.� G%).H	
�
�@'#0) �#�  +	!�1#/ 9#O� J6�#% sL�#�+)

�e5g./ �0) ��� *�S8)."#6! +) �'1#5� "#$L)
 ?�#C6�a% 	
 

�!	 �-�5w8 h��'%)	��  �56.� d���
	!N�� ��3I�:- d���2)m2�

!�(�e#�.[8	.�  
�H sL�� �5w8 h��'%)	�� �5_ �� !)�(

 )�� 3\0�E% ��#��  	! "#g:T )Partial Productinity (PP)(�#�

 �#56.� G#%).H G#/ Total Factor Productivity) (TFP)(9#O� 	
 

�1/9O� ��+ ��  +	! 
�@'0) 2Q.&E% h� �� ! PN  �- �����0).


)c#8 Jx�#/ ! "-��./)�(�#� �
)
 +) �
�@'#0) "#CaY%  �#-

���� d��� +) �
�@'0) �� )	  �W �56.� G%).H "���8 ! F0.'%  	!

 3'��b 3S5'8 ! 
	!N�� "6�C'% �56.� 3/ �8)����  	! �#56.� G%).H 

9-�/ P�[%) ! �
.� =5��� P)	�[��W 
.0 9�):�) ! �56.� 3I�:-

 
.##\�� ;##��4 +)��##��  	!
	)
 
.##T! .!  
��N�1##� "##�)��%

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.2

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             2 / 10

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.20.8
https://jcpp.iut.ac.ir/article-1-835-en.html


�0� "��-. /�� �0��	����� 0�1 �� 	��0#� 2!� "��-. "� 
��...   

��o 

"0.% 
)c8)o(���� P)	)�#_�� �#56.� G%).H F0.'% ! "���8  	! 

)	 P�SIe�	 3'e� �
�/ 
	!N�� �8) .3#I%)
 3$#A�R y��'8 X�0) ��

��� � )�� ! �
.� ?!�@'% =5H	)+ 	
  	! "% "@I% "L�� ��#�� .

 	�5R)�(+) �
�@'0) ��	�%N Q�0 �- ���� �#� ���� sL�#� 

����  	! �56.� G%).H G/)TFP( :#/�% P�'0) 	
 *�Ib �#� )	

 �
�#/ 3\#0�E% �e�.[8	.�  	)�Y% sL�� +) �
�@'0) �#0).

'8�y��
)
 P�18 ��	 3/����  	! P�'#0) =#�) 	
 �#56.� G%).H 

�8 ��	 +) "��8 )	 PN ! �
.\8 M.$a% +) �#C� *�#Ib �75( "��/

�0�50 3'e8)
  +�0 
)+N  �- �8) ."#�.I-�� ! "%j#0)m(	


Q�0 3$A��  �#-�����#� ���� �\e#8 ��#��  	! 3#� �CI#A 

)	  +	!�1/ 3'��b 3S5'8 ! 3C6�a% 3/ �8) ����  	! �56.� G%).H 

�##0) �
.##� �CI##A +) �'1##5�  +	!�1##/ 	
 .! X	 
�##���

P)	�[7-)�() �
�@'0) �� �
)
 �#5b)�� G#5$E� �!	 +"�)	�#/ �#-

 "#H)	+ Q�0  )�� )	 P)��) P)	�/ 3\I�  
�&'() ! "&5&O� 2"I�

��k���� 3'��b 3S5'8 ! �
�/ 
	!N�� la#0 Q�#0 =�) 	
 3/ �8)

 P�'#0) �'15� 	
 P)	�/ 3\I� "I� ! "'����% "�)	�/ �
.#� ,�#� �#-

 �#0) =5��#�  
�&#'() ! "&#5&O� "�)	�#/ la#0 "6! �0) .

�) P�'0) 	
 y��'8 ?!�@� 3� P�1  Z.6.I[� 
.\�� ! �
�/ �	��) �-

�
�/ 35A.� P)��) 3\I� �56.� 9�):�)  )�� )	 �8) .

�#�	 d��I% �e5g./ J6�% sL�� +) �
�@'0) �� ��#��  	! #�  )�

 
	!N�#� )	 =5#W  +	!�1/ 9O� #� �#0) ��.�
)
 
	.#%  �#-

 3� q.��% �
�@'0)��P�'0)	
 P�'0��� .#0 z#8�5T)Jiangsu(

Q�0 3$A�� 	
  �-omk�o�� �0) �
.�."% P�18 y��'8 �-
 3#/ 

TFP 	
 Q�#0 3$A��  �#-omk�oo�38,�#0 �/��#�	 �#A	
 

3'�)
2��	 3�:S� ����  	! d��#0 �#�	 +) "/�R 	.'/�� !
 3�

�#0) "I� "�)	�/	
 "�:T 9-�/ !  Z.6.I[� ."$g.#/ ! .#g)	

)��(e5g./ J6�% sL��+) �
�@'0) �� ! �#56.� �#8!	! la#0 �

��##��  	! 	
  +	!�1##/ 9##O� o�	
 	.1##/ ! 3C##0.� Q�##R 

+) �
�@'0) �� )	 P)��) 3$7T+) P��T 3'��� 3C0.� �
)
 P�%+�0  �-

 �E'% G$%  +	!�1/ !	��	).L)FAO(�
�#/ 
	!N�� �#8) .y��#'8

 "% P�18 �-
 	
 3/��	 =5]8�5% =���,��  !jeb.� �	!
 =�)

����  	! 	
 )	 3'#�)
 B#$'O%  �-	.1#/ =5� !�#� P)�#�)�/�

��	 �A	
 ����  	!�56.� G%).H G/ 3#\�	��)	=#�) =5#�o�

	.1/ 3'�)
23�:S� y��'8 P�18
)
 =#�) ��	 	
 "$A) J�0 3/

�0)  Z.6.I[� ?)�55U� 3� q.��% sL�� .P)	�#[7- ! "\6./

)��(?	{ 2*�#Ib 2y8�#� 3$_ 	��W 3^�H ! �56.� ��	 d��I%!

	
 )	 ��.0 Q�0 3$A�� �- o�k�o�� 
	!N�#� =5W 	.1/  )�� 

�
�/ �8) .y��'8  ,�#� ?�H�e#% +) "/�#R �#�	 ��#��  	! G#/ 

�56.� G%).H ��	 	
 �#C� �	!
 	
 ?j_ ?�Rj#A) *j#H) +)

 =#�) =7#^ �0) =5W "��'0!	 9O� 	
  
�&'() 3#� 3#/ G#56


 �
��8 D�&% 9�):�) 	
 �- Q�0 �#-  �oom �#��oo� J�#0 =#�) 

�#0) 3'��� 9-�/.=5#I|7- �CI#A  +�#0
)+N �#0�50 �#V)

 �I-  �5�  	)
!�b �e#5g./ J6�#% �!	 +) �
�@'0) �� 3#C6�a%

����#0) .�
)
 3#� q.#��% �#-��"8!�#C� *)
  	)
 3$#A�� 	
 

Q�0  �-o�k�oo� �� o�k�oo� �6��) 	
 M�#SI� !  �#8��	�-

�0) .3� y��'8 X�0) �� ��#%N �0
2F#0.'% ��#�� =#�) 	
  	!

 "% P�18 ! 3'��� 9-�/ �	!
 3#�  +�#0
)+N �#0�50 3#/ �#-


 ���� 9�):�) 3� 	
�( "���I� �0) �
.\8 �-�R)! =�)  	! .Jb "8

 "$g./ !)��(+) �
�@'0) �� �
)
 3#YaI%  �#-  )	
 y8�#� �#56.�

*�I'�!2	
Q�0 3$A��  �-�o�� �� �oo�2�#�	 ��#��  	! G#/ 

�56.� G%).H 	
 �)	 �6��) 3\0�E%�
�/ 2�#8) ;#5YE� =#�) 	
 +)

�e5g./ J6�% sL�� �0) ��� �
�@'0).�#�	+) "/�#R y��#'8

 38,�0�/���m/���	 �A	
 ��#��  	! �#56.� G#%).H G#/ 	


�0) y8�� �56.� .P)	�#[7- ! Q,)��(sL�#� +) �
�@'#0) �#�

 ���� ��	 �e5g./ J6�% 	
  	!��	.1/ r#$4) X.8�5() M�_

	
 �	!
 o�k�o��! 3\##0�E% )	 )	 PN �##55U� G##%�H !
 3##� 	


�
�/ J5eY�  Z.6.I[�! "I� "�)	�/ �8).'8 X�0) ���3� y� �#0


��%N2��#�� �#�	 =5]8�5% "6�7#�  �#[��%) 	
  	!��o/�	
 2

=5�,  �[��%)  �-	.1/oo�/�n5g)	�/ �+.R !o��/�#�.�


�0) ."0	�� �-
)
 P�182���� ��	  	! /G%).H G�56.� 3a�)	

 
	)
 �-	.1#/ "H�7'T) ! "0�50 2 
�&'() 2�5C^! �� J5Y'e%.

�W X)�/)�m(��#�� �#5U� �#� "#$]IT "#^)	) G��\� �V)  	!

 Q�0 3$A�� 	
 �I$���  +	!�1/ 9O�  �-�o�����oo� �#� )	

 ��#�� �#�	 ! 2"#0	�� �e5g./ J6�% sL�� +) �
�@'0) )	  	!

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.2

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             3 / 10

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.20.8
https://jcpp.iut.ac.ir/article-1-835-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

	
 �55U� 9O� !
 3� 	�/ 3#�:S�  Z.#6.I[� �#55U� ! "#I� "�)

�
.78 �0) .�
��8 �b	�#/ 2"��575#�
./ G%�#� �w8 
	.%  �-

 �#0) �
.#� =5#%+ ! 	).8�#L�b	�/ 23��%�0 2 
:7'0
.y��#'8 

"% P�18 �It'0) 3� 3/ �-
 	
  :#/�% 3YaI% ��#]�
 3#YaI% 

���� ?)�55U� ��#I-�/ 3#C6�a% �	!
 	
 �#56.� G#%).H G/  	!

 =�) �0) �
.� 
.#T! :#58  Z.#6.I[� �55U� 
	.% 	
 �5C^! 

�0) 3'�)
 .=�) =7^ �0) 3'�)�8  �55U� :58 "I� "�)	�/ 3/ .

X, ! �75� )��(�
)
 +) �
�@'#0) �� Q�#0 "8�#%+  �#0  �#-

�o�� "6) �oo�  )�� �56.� +�% 	
 �55U� ��G%�#� 	.1/ ��

.`##H 	.1##/  	�##[7- P�%+�###0 �###�!	)  
�&##'()  �###- 

)Organization for Economic Co- operation and Development(2

�� ! F0.'% �%N	
 �� 	.1/ ���!	 �� )	 =5��� �%N	
 �� 	.1/ 

�
�/ =55C� �e5g./ J6�% 3'e�)! �5U'% 2�8) "$L)
 s6�L�8 �56.� 

)GDP(
)�#C� GY'e% �5U'% ! �CIA !  +	!�1/ 9O� !
 	
 

�0) �
.� 9O� !
 =�) 	
 	�/  !�58 .y��'8 
)
 P�18 �#55U� 3/

=#�) 2
	)
  	)�#b 3��%�#0 P):5% �� J5Y'e% 3a�)	 �56.� +�% 	


"% J1W 3� �'15�  +	!�1/ 9O� 	
 i.^.% 
	.L .

� ����/�� 	�

��	����  	! �
��8 ��	 ! ��8�'0 ��	 =5� ?!�@� ?	.A 3�  �#-

 P�%+ Q.4 	
 ��� D�&%2"% B��C� 
.#�)�.(��#�� !
 3#�  	!

 ?	.A���� 	! ! "g:T ����  	! �56.� G%).H G/ G#��( 3\#0�E%

�0) .����  	! "g:T �� �0) ��)�� �#R)! h#� +) G#A�R ��8�'#0

 	
 �
��8 h#� P�#%+2=#�) +) �
�@'#0) Q�[#�) sL�#� G#5$E� 	


����  	! 	
 G#%).H �]�
 	�VN 3/ �0) PN ��]I� h� �#56.� �#I�)��

 "% 3'��b ���
�8 
.� !��� 
�S�) ?)�55U� �
�#�8 ���#0 	
 3#� )	 �#-

 p�L �
��8 h� M�eR "%
	)�b ."6!����  	!G/23#� 3#T.� �#� 

3#7- 3/ �5C()! =�) �#57/  
�&#'() �#w8 +) �#56.� G#%).HM)�#82

�
�#�8 +) 3#H.7S% h#� "\e#8 "1#O��7V 3/ �0) "&L�� )	 �#-

 3#H.7S% �� h� �56.�	
  )+)B#$'O% ?,�#R  )�#� ?,.&#E%

 �/ 3\0�E%  Z.6.I[� �#R)! �#� 9#O� 
�#[$7H "\e#8 
.\�� ! �


"% P�18 P�%+ Q.4	
 )	  �56.� �-
)�!��.(

�##�	 3\##0�E%  )�##���##��  	!!
 G##/  �'%)	�##� �!	

)"SI0
�&'()(�#0) ��#� 
��I1#5� h��'%)	���5_ !.�!	 	


 ��	 2 �'%)	������  	! h5I[� X�0) �� ! "SI#0 
�&'()  �-

 :- d��� 2�56.� d��� 
	!N�� 3#^�H d��#� 2�#56.� d��� �� �)�7- 3I�

 �
��8  �^�Y� ! Q.&E% 
.0 d��� �� �)�7-  �- "% 
	!N�� 2
.� 

)�.(�!	 	
 h��'%)	�� �5_  �- +)h�3#%�8�� �� sL�� 
�H

"###^��	  :###�	 "###% �
�@'###0) 
.###�)�2�!��.(	
�!	

3%�8�� �#�	 sL�#� 2"^��	  :�	 ��#��  	! d��#� X�#0) �#�

3$##A��)Distance function(�!	 +) �
�@'##0) �##� ! ��##� �##I�

 G5$E� �5b)���
)
 "% 3\0�E% �- 

�b .3#� sL�#� ��#%N �#0
 


	)
 *�8 �e5g./ J6�% +) ! ��):%�0) 	)
	.L�� ��+:

�.�
)
 ��
�Y% X�0) �� �-� 3'L�0 �� 	�#%N 35�� ?j[1% !!

�75( ?�Hj4) '�
!�E% PN 3\0�E% 	
 �-""78 
�S�) �I/ .

�.3�*!:#6 *�#H ! "SI0
�&#'()  �#-
	!N�� 3� +�58 *�H G56


 ��
!�#E% +) p�#L "C��#� *�#� h#� �#� PN }�\a8)  �#-

 ) 	
 ~,.7C% 3/ 2 	�%N ! "[5I[� �!	 =� "#% +!�� �- 2�#I/

�0)  �\%.


�@�)�o(3$A�� d���  )P�%+ 	
 y�)	  Z.6.I[� �� )	 Q.&E%t

Q.&E% 3H.7S%  )��)tx(tP"% B��C� ��+ ?	.A 3� �I/.

]�[( )t t
t t t t

Y
d x , y inf : P (X ) = θ ∈ 

θ 
0

3a�)	 =�) 	
θ�#56.� 3$#A�� ��I-
 P�18 ! �6�[0) �57/ h� 

�0)  +�% �56.� +) "C()! .�#b)θ?	�#\H 

�#b G()�#Ry
θ

�� �-).L J7�:/�%.d��� =�)���I� 3$A�� )	 =[7% �56.� �t/)�R 

�
��8 D�&% +) sO1% la0 h� 	
 �+)�#8) 2�-  �#5b ! �
�#/ 

�0) "I� "�)	�/ ��I-
 P�18 .

"8�%+ �	!
 !
 3|8�IW t ,s "% J��5]� �w8 	
 )	 d��#� P).#�

 P�%+  )�� )	 ���e%s3� :58 1% 	.4
.78 B��C� 3�� .

�##55U���##��  	!3##� 3$5##0! �e##5g./ J6�##% sL�##� 

)Malmquist productivity index (MPI)(P�#%+!
 =5#� s,t �#� 

P�#%+	
 y#�)	  Z.6.I[� 3� 3T.�t�#�+ ?	.#A 3#� 2B#��C�

"% 
.� )��!��(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.2

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             4 / 10

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.20.8
https://jcpp.iut.ac.ir/article-1-835-en.html


�0� "��-. /�� �0��	����� 0�1 �� 	��0#� 2!� "��-. "� 
��...   

��� 

]�[
t

t t t
t s t s t

s s

d (x , y )
M (y , y , x , x )

d (x , y )
= 0

0
0

3��1%	.4 3��e#5g./ J6�#% sL�� �
�@'#0) �#�  Z.#6.I[� +) 

P�%+S+) �0) ?	�\H 

]�[( )
s

s t t
t s t s s

s s

d (x , y )
M y , y , x , x

d (x , y )
= = 0

0
0

P)	�[7- ! 	��)��(3#8�-).O6
 M�#O'8) +)  �5b.#$T	.wI% 3#�

"8�##%+ �	!
 23##6
�C% !
 "##0�I- =5]8�##5% �	�7##� �!�)	3##�

�8
�/ B��C� ��+ ?	.A:

]�[
ts

t t)t t
s t s t s t

s s s s

d (y , xd (y , x )
M (y , y , x , x )

d (y , x ) d (y , x )

 
 = ×
  

1
200

0
0 0

3a�)	 	
 �2s
t td (y , x )0P�#%+ ?)�-�1#% 3$A�� ��I-
 P�18 t

P�%+ ?)�-�1% +)sP�#%+  Z.#6.I[� +) �
�@'0) �� s2y , x3#� 

! Q.&E% ! �
��8 	)
�� ��I-
 P�18 n5���MsL�� �%jH 

�0) �e5g./ J6�%. )�#� 3��1#% B#��C�t
s sd (y , x )=0:#58

 3g)	) G��("%����.)�#Y% 3|8�IW 	M0�	:#� �#��� h#� +) �#�

����  	! �	!
 3$#A�� 	
 G%).H G/ s�#� t9�):#�) 3#|8�IW !

hW./ PN	)�Y% 2���� h� +) �� �0) 3'��� 9-�/.?,�[#�) +)

36
�C% �	�7� ���	 	
 �55U� 3/ �0) =�) ����  	! G%).H G/ 

�56.� 3H.7S% 3/2 )	  )I[� 	
 ?)�55U� +) �#56.� X�5Y% 2 Z.6.

 �0) "I� "�)	�/ !2"% P�18 
�H h� ?	.A 3��-
)��.(	�#�

 P)	�[7- !)��(�8
)
 P�18 35&Y8 =�) d�	  )�� 3/3a�)	 �#�+

36
�C% �� ��0)��)�� :

t s s
t t t t s s

s t s t s t t
s s t t s s

d (y , x ) d (y , x ) d (y , x )
M (y , y , x , x )

d (y , x ) d (y , x ) d (y , x )

 
= × 

  

1
2

0 0 0
0

0 0 0

]m[

	
 3a�)	 m"�)	�#/	
 �#55U� ��#I-
 P�18 �/)�� +) v	�L ?	�\H

 	
 "I� �56.� "8�#%+ 3$A�� 	
 Q.&E% s�#� t�#�)�� !�\e#8 �#�

 P�%+ 	
 "I� "�)	�/ tP�#%+ 	
 "#I� "�)	�#/ 3� s�#0) .?	�#\H

 !
 =5#�  Z.#6.I[� �#55U� ��#I-
 P�18 �/)�� GL)
 }.#� P�#%+

�0).

####� 3\####0�E%  )� �e####5g./ J6�####% sL�####�)MPI(

)linear programming (LP) (3%�8�� Q�% +) "#aL  :#�	 )LP(

�@'0)"% �
 
.� ."% ��� J5I/ T ,M ,N ,K P�1#8 n#5��� 3#� 

��]I� G/ 
)�C� ��I-
 �
��8 2�- �#��� P�#%+ ! ?,.&E% 2�- .ϕ

F�)�� 	
 )	 Q.&E% 	)
�� "\e8 ��'eb 3/ �0) �6�[0) h�

�
��8 "% P�18 
.T.%  �- �-
 .[ ]k, ,...,λ = λ λ λ1 2	)
�#� h�

 H) +) ��I-
 P�18 3/ �0) ���V 
)� P):5% Q.&E% h� �/	�1%

 �#0) �#56.� +�##% 
�#S�) 	
 p�#L.�##b)it itX ,Yn##5��� 3#� 

P�18 	)
�� h� ��I-
( )m×1	)
�#� h� ! Q.&E% +) ( )n×1

�
��8 +) P�%+ 	
 �-tt=(1,2,…,T) ����t ‘ YtXP�18 n5��� 3�

r����##% h##� ��##I-
 )M*K (  ! ?,.&##E% +)N*K) (  +)

�
��8 P�%+ 	
 �-tG#/ 3� q.��% ?�Hj4) ��8�5b��	
 3/ �I'e- 

��]I� P�%+ 	
 �- t�0) .3\0�E%  )�� MPI ��]I� �- 	
 �Q�#% 

LP��+ u�� 3�*+, �0))��(:

]�[

t
it itd (y , x max

subjectto(s.t)

−
ϕλ  = ϕ 

1
0

it t

it t

y Y
x X
−ϕ + λ ≥

− λ ≥

λ ≥

0

0

0

]�[

s
is isd (y , x max

−
ϕλ  = ϕ 

1
0

s.t :
is s

is s

y Y
x X
−ϕ + λ ≥

− λ ≥

λ ≥

0

0

0

]�[

t
is isd (y , x max

−
ϕλ  = ϕ 

1
0

s.t :
is t

is t

y Y
x X
−ϕ + λ ≥

− λ ≥

λ ≥

0

0

0

]o[

s
it itd (y , x max

−
ϕλ  = ϕ 

1
0

s.t :
it s

it s

y Y
x X
−ϕ + λ ≥

− λ ≥

λ ≥

0

0

0
?,
�###C%�!�	�###/)"�"###I� ��-�1###%iQ�###0 	
 )	 *)s,t 

�+)�8) "%  �5b �II/.s!tP�18 ?!�#@'% "8�#%+ d#aY% !
 ��I-


 8	)
 3$A�� J-�� Q�0 h� ;5YE� =�) 	
 3/ �0)�.
?,
�C% 	

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.2

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             5 / 10

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.20.8
https://jcpp.iut.ac.ir/article-1-835-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

)�(!)o(i=5%) +) ��-�1% �	!
t*) y#�)	  Z.#6.I[� F�)�� ��

�
)
 +) �
�@'0) !P�%+  �- s��Y% "% 3e � ! 
.��r[H.

�##b)K	
 ��-�1##% T"'e##��� J5##��� 3'##�)
 "8�##%+ �	!
 

K×(3T-2) Q�% LP?)�55U� 3\0�E%  )�� TFP �	!
 =�) 	
 


.� GR)o.(�	!
 3� 3T.� ���o;#5YE� =#�) 36�0 ���)=�k

�o*�*(�J6�##% sL�##� 3\##0�E% �##�T Q�##% 	
 �e##5g./

P�'0) 	):#�) *�#8 F0.� B$'O%  �-DEAP2  G#R ! "#R)�4 

��
�b�0) �.

Q.&#E% i.8 h� G%�� �
�@'0) 
	.% Q�%)3#\I� �! (!�

"% ��+ u�� 3� �5U'% ����.

Yis !Yit =  P�'0) 	
 3\I� �! �56.� P):5% iQ�0 	
 *)  �-s!t

=� neR �� 

X1is !X1it =�� 3\I� �1/ ��+ la0 P�'#0) 	
 	�#'[- neRi

Q�0 	
 *)  �-S!t

X2is !X2it =*�b.$5/ neR �� ��� D�&% 	�� P):5% F0.'%

P�'0) 	
 	�'[- 	
iQ�0 	
 *)  �-s!t

X3is !X3it =
.##/ D�&#% P):##5% F#0.'% ne##R�� "��575#�

P�'0)	
 	�'[-	
 *�b.$5/ iQ�0	
 *)  �-s!t

X4is !X4it =% 	�/  !�58 �+	) 	�'[- 	
 �
�@'0) 
	. ��#8 3#�

 Q�0 ���V��P�'0) 	
 iQ�0	
 *)  �-s!t

X5is !X5it =	�'[- 	
 �
�@'0) 
	.% ?,N =5��% �+	) ��8 3�

Q�0 ���V��P�'0)	
 iQ�0 	
 *)  �-s,t 

X6is !X6it =	
 *�b.#$5/ ne#R �#� ��#� D�&#% J0 	)�Y%

 P�'0) 	
 	�'[-i*) Q�0 	
  �-s!t

��	����  	!  )�#� �56.� G%).H G/ P�'#0) �#- 2P�'e#$b  

2X	�� 2P�0)�L 2P)	�8+�% 3#� P��@A) ! P�%�/ 2 :/�% 2P�I70

 "$A) P).IH 3\I� �56.� ;4�I% =��� �#0) ��� 
	!N�� .�
)
  �#-

 +�58 
	.% �1#/ ��+ la0 2�56.� 
	.% 	
 !�
�#�8 P):#5%  �#-

 I�:- J'e50 +) 3\I��56.� 	
 ��� D�&% ?,.&#E% �#56.� 3!

"$L)
 �75(n5(	 ?,.&E% ! 3\I� �1#'I% ?�#Hj4) GE% +)

  +	!�1/ 
��T ?	)+!  .0 +) ��� !�#L) P)�#�) 	�#%N :/�% 

2��  !	 3#56!) G5$E� ! 3�:S��
)
 �#-  �#-	):�) *�#8 F#0.�

SPSS.PC , EXCEL��
�b *�S8) .�e#5g./ J6�#% sL�� �#� 

	):�) *�8 +) �
�@'0)DEAP.2 N����
�b 
	!)o.(

X3	G> 
	
Q!�T ���#�� ��	 
	!N�� y��'8 2G#/  	! ! "�)	�#/ �#�	

 	
  Z.6.I[� ?)�55U� 3\I� �H)	+ 	
P�'0) la0 B#$'O%  �-

!G/	.1/ 	
30�0) ��� P�5� �	!
 .�	!
 =�) M�O'8) �#� �-

 �#0�50 	
 ��� *�S8) ?)�55U� X�0) �#��L ! "8�#b	+��  �#-

 �#0) �
.#� 3\I� .	!
 Q!) �)����k���� (Q�#'I/ �#� D
�&#%

 ! �75( �w8 +) 3\I� 	)+�� ���� �.E8 PN G#A�R 3/ �
.� d�+.�

 ��	 "fa� �#0) �	!
 =#�) "4 	
 3\I� �75( .*!
 �	!
)��k

���� (�#0�50 +�#_N ! "#$57E� z#IT P���� �� D
�&%  �#-

 �	�#� D�R ! "b�8+�0 P)	!
  )��
!�#E% 3#\I� 	)+�#� 	
 �#-

�0)23/A�R PN GPN ='��#b 	)�( ! 3\I� �75( ���� 9�):�)

 G#\( �	!
 +) ��,�#� "Ea0	
 �#0) .*.#0 �	!
)��k����(

�0�50 Q�7H) P)	!
  )�'�) �� D
�&% 3/ �
.�  +	) ���T  �-

 "$L)
 �75( ���� 9�):�) 3\I� � )	3=#�) =7^ ��)
 Q�\8
 3#/

 Q�0+)���� �R +) 3#\I�  	)�#b �#75( �0�50 :58 �C� 3��#6

��
�b PN =�:]��T "Y�).� �75( ! ��� v	�L "'5\t� .

Q!�T X�0) ������� ��	 F0.'% �#56.� G#%).H G/  	!

	
 3\I� �H)	+ 	
 	.1/ Q.4�	!
 �/��0) �
.� �A	
 .=�)

 �	!
 	
 sL�###���k����38,�###0 m/��	!
 	
 2�###A	
 

��k���� 2�/�Q�0 +) �C� ! �A	
 �����#0) �
.#� "#@I%2 .

��	 3�:S�����  	! ! "�)	�#/ �#�	 G%�H !
 3� G/ �#55U� 	


"% P�18  Z.6.I[� 	
 3/ �-
 ��	 Q!) �	!
 ��#��  	! ~���#7H 

3� �0)  Z.6.I[��55U� +) "��8  	.4 G��Y% 	
 3/��/��#A	
 

38,�0  Z.6.I[��55U� 2"�)	�/ ��	�/��#0) �
.#� �A	
 .	


��	 F0.'% *!
 �	!
 "�)	�/o/��A	
 2 Z.#6.I[��55U� "#6! 

�0) �
.� "@I%.*.#0 �	!
	
 ! "�)	�/�#�	  Z.#6.I[� �#55U�

 �
.� "@I% ��	 9-�/ "6! �8) �'15�  Z.6.I[� 	
 �0).G/ 	


 3� ! :5W�8  Z.6.I[� ! "�)	�/ ��	 :58 �	!
 38,�0 F0.'% 	.4 

n5��� 3�m/�!�/��0) �
.� �A	
 .X�#0) �#� y��#'8 }.#� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.2

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             6 / 10

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.20.8
https://jcpp.iut.ac.ir/article-1-835-en.html


�0� "��-. /�� �0��	����� 0�1 �� 	��0#� 2!� "��-. "� 
��...   

��� 

��2T ).:�a>	���0#� 2!� �� 
Q�'�
?. � �
� �3��	� U�0��R. 82�'�. "���� "� 
�� 6���� 4�
5�	G�� 
	� &�G]� +JK)*L= 

	.1/ G/  :/�% P�I70 P�0)�L P�'e$b P)	�8+�% P�%�/ P��@A) X	�� "8�%+ �	!
 

��m/� ���/� ���/� ��o/� ���/� �m�/� o�o/� ���/� ���/� ����k���� 

���/� o��/� ���/� ��/� ���/� o��/� ���/� ���/� ���/� ����k���� 

o�m/� ���/� oom/� o�/� o�o/� o��/� o��/� ��o/� o��/� ����k���� 

���/� ���/� ��/� ���/� o��/� o��/� o��/� ���/� ���/�

��
��
�5
5U
�

G
%).
H
G
/
 
	!

����k���� 

����/� ���/� ���/� � � ���/� o�o/� �m�/� om�/� ��k���� 

��o/� om�/� ���/� � � ���/� ��m/� ���/� ���/� ��k���� 

oo�/� ���/� oo�/� ooo/� � o�m/� ��o/� � � ��k���� 

��m/� ���/� ���/� ooo/� � o��/� ���/� ��o/� ���/�

55U
�

"
I�
"
�)	
�/
	

�

��k���� 

���/� ���/� ��o/� ��o/� ���/� ���/� ���/� ���/� ��/� ��k���� 

o��/� ���/� oo�/� ��m/� ���/� o�o/� o�/� ooo/� ���/� ��k���� 

o��/� ���/� ���/� o�o/� o�o/� ���/� omo/� ��o/� o��/� ��k���� 

���/� ���/� ���/� ���/� o��/� ���/� o��/� ����/� ���/�

�
 
Z.
6.
I[
�	


�5
5U

��k���� 

�L�% :;5YE� y��'8 

35^�� �	 �'15� J�0 ��	 	
  Z.6.I[� �����  	! G#%).H G/

 �56.�	
3\I� �H)	+ �	!
 	
 	.1#/ G#/��k���� 3#'����� !

�	!
 	
  �-��k���� !��k���� �	!
 G#/ !��k���� 
	 

"% 
.� .

P�'0) 	
 y��'8 �0) ?!�@'% B$'O%  �-. 	.#4 3�	
 3#/ 

��	 	
  Z.6.I[� �55U� 38,�0 J�0 X	�� P�'0)����  	! G#/

 �	!
 ! �	!
 G/ 	
 �56.� G%).H �
.#� �'1#5� *.#0 ! Q!)  �#-

2�0) ! �
.#� �#��V ~�#\��Y�  Z.#6.I[� �55U� *!
 �	!
 	
 "6!

 �#�	 nT.% "I� "�)	�/ ��	 ��#��  	! �#0) �
.#� .=�)���#I�

 ��	 	
  Z.6.I[� ��	 J�0 P
.� ��,�� 35^�� ��#��  	! G#/ 

�	!
 G#/ 	
 X	�#� P�'#0) 	
 �#56.� G%).H J#- !�#�+ =5#IW

�	!
  �-��k���� !��k���� "78 
	 

�b.P��@A) P�'0) 	


 �	!
 ��+ !
 ! �	!
 G/ 	
��k����!��k���� �#�	 J�#0 

��	 	
 "�)	�/����  	! �0) �
.� �'15� �56.� G%).H G/ ."6! 

58  Z.6.I[� ! �
.� �@A ~�\��Y� "�)	�/ ��	 *.0 �	!
 	
:��I� 

o�/��)
 ��	 �A	
 �0) 3'.P�#%�/ P�'#0) 	
 �#�	 F#0.'%

 ���� 38,�0 3\I� �H)	+ 	
 �56.� G%).H G/  	! 3#/ �
.#� "@I%

 �#0)  Z.#6.I[� ?)�#55U� 	
 "#@I% �#�	 +) "��8.P�'#0) 	


 38,�0 ��	 P)	�8+�%����  	! �56.� G%).H G/ "@I% "#6! �
.�

 PN G%�H "�)	�/ "@I% 38,�0 ��	 F0.'%"I� "%�#��� .=7#^

�)==#�) "#4 	
 "�)	�#/ ��	 	
 "6!:8 �8!	 h� 3/3#0 �	!


 "% ��-�1% 

�b .	
 "#I� "�)	�/ ��	 F0.'% P�'e$b P�'0) 	


 �#�	 	
 ?)�#55U� ! 2
.� �@A �	!
 G/ ��#��  	! G#%).H G#/ 

 Z.6.I[� ��	 	
 ?)�55U� +) "��8 ~���A �56.� "%	
 3/ 2����

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.2

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             7 / 10

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.20.8
https://jcpp.iut.ac.ir/article-1-835-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

38,�0 F0.'% 	.4 3� Q!) �	!
��	
�A! 3'#�)
 ��	 !
 	


 �
.#� "#@I% PN �#�	 38,�#0 F0.'% �	!
 G/ :58 ! �]�
 �	!


�0).	
�It'#0) 3#� :#58 2P�#0)�L P�'#0) �	!
 ��k���� 	
 

Q�0���0 �-�	!
  ��k���� ! �
.#� �#A	
 �@A "�)	�/ ��	 

���� ��	 "%  Z.6.I[� ?)�55U� +) "��8 ��I� G/  	! ����23#/ 

�'It'0) 3� �	!
 ��k���� �#0) 3'�)
 �\t% ��	2 .
	P�'#0) 

P�I70����  	! �	!
 "#4 3#\I� �#H)	+ 	
 �#56.� G#%).H G/ 

��k����3�38,�0 F0.'% 	.4��#0) 3'#�)
 �#�	 �#A	
 .

=�) =7^ �#�	 3'e#8).'8  Z.6.I[� "fa� ��	 *.0 �	!
 	
 3/

���� G56
 =57- 3� ! �I/ P)�\T )	 "�)	�/ "@I% +) :#58 G#/  	!

 0 ��	 �0) ��� 	)
	.L�� "@I% 38,� . :/�% P�'0) 	
 F0.'%

 ��	����  	! �	!
 G/ 	
 PN 	
  Z.6.I[� �55U� J�0 ! �\t%

 �0) �
.� �'15�.�	!
 	
 ��k���� �#�	 ! "@I% "�)	�/ ��	 2

�\t%  Z.6.I[� 9-�/ �H�� i.7S% 	
 3/ �
.��/� �#A	
 

���� �0) ��� �	!
 =�) 	
 G/  	! .

�G> � b-�4O
0�1 

��%N �0
 3� y��'8 X�0) ��2���� 38,�0 ��	 F0.'% G#/  	!

 �	!
 G#/ 	
 	.1#/ 3#\I� �#H)	+ 	
 �#56.� G%).H ��k����

J/ "6! �\t%)�/�Q�#0 	
 �A	
 (�#0) �
.#�.	
 J#(	 =#�) 

P�'0) �-?!�@'% B$'O%  2�0)  	.#4 3#� X	�#� P�'#0) 3#/

 P):##5% 3##� )	 J##(	 =���,�##��/�Q�##0 	
 �##A	
 	
 ! 3'##�)
 

P�'0) �#0) �
.� "@I% ��	 P�'e$b ! P)	�8+�% 2P�%�/  �- .	


 )�#� ! �	!
 G/ 	
 2 Z.6.I[� ��	 ! "�)	�/ ��	 =5� 3e��Y%

 �'1#5� 2"#I� "�)	�/ ��	 F0.'% 	.1/ G/ �#0) .:g�#R 3#'[8

 P�'0) 	
 "I� "�)	�/ P
.� ���V 2�57-) P�#0)�L ! P�'e$b  �-

 P).IH 3�J�% ��;4�I% =� i.#^.% =#�) 2�#0) 3\I� �56.� *�#S8)

 "% *+, 3I5%+ =�) 	
 )	 "CaY% ! "8)�5% ?�C6�a% ���78 �#�N 3/

	)
	.#L�� "�,�� "I� "�)	�/ la0 +) )�'�) +) ;4�I% =�) =5H	)+

�
.� 3#� ;#��4 +) FY� �56.� 9�):�) ! �8) �
�#�8  �5b	�#/  �#-

 ��0) �e5% ���T =�) �� 3� 3/����#% 	
 BC#^ G56
 �#56.� �2


��8 +) �
�@'0) 	
 =5H	)+��-:#58 �	!
 =�) "4 ! �
�/ G7H �� 

�0) ��18 
�S�) P�8N �����% 	
  �55U�.

	.1#/ G#/  )�#� ! �	!
 G#/ 	
  Z.#6.I[� ��	 =5]8�5%

 ��)�� ! :5W�8�/��0) ��� 
	!N�� Q�0 	
 �A	
 ."#0	�� �#-

 "% P�18 �#56.� 	
 �
�@'0) 
	.%  .6.I[� 3/ �-
 �	!
 	
 3#\I�

��k���� �.5#� +) P�IW J- ! �0) 3'�)�8 "8)�IW �55U�  �#-

 "% �
�@'0) "'I0 
.� .
!	! 3#/ �#0)  ��	�#/ Q.&#E% 3#\I�

=5��%  !�#58 "�)	�#/ 9�):#�) nT.% PN �56.� 3L�W 	
 ?,N

 "% �56.� 3I�:- 9-�/ ! 	�/ 
.#T! =#�) �#� 
.� "#4��Q�#0 

=5��% 
!	! +) 3'��b � 	
 ���T ?,N 3\I� �56. ! �
.#\8  �\L 

=5��% �,N"	.'/)�� �5w823#H	:% 	
 "%.#7H �
�@'0)  )	)
 3/

�I'e-2�
.� 3T).% "b
.0�� �� :58 �8) .#�3"#% �#w8 �#0	 y��#'8

 9Y8 3� q.��% ��� 
	!N���\t% �#�	 	
  Z.#6.I[�����  	! 

:58 2�8!	 	
 �''e% 2Q�'I/ G��(�5_ G%).H+) "��8 ~���7H ���� !

-P�7 P)	�#[7- ! X	
���� 3/ 38.b)�(�
�#/ �	�#�)  )�#� �#8)

 9�):�)����  	! 
.#\�� �#56.� 9�):#�) :#58 ! �56.� G%).H G/ 

"%  	!�^  Z.6.I[� la0 ����.

Q!�##T 	
 �##]�
 3##T.� G##��( 3##'[8��##�	 "##6!:8 �##8!	 

����  	!  ):#T) ! G#/ �	!
 	
 PN ��k���� �#0) .=#�) 	


 �� D
�&% 3/ �	!
 �0�50 9-�/ 2�#0) 	)+�#� 	
 "6�'I/  �- 

��	 F0.'%����  	! ~�\��Y� PN �):T) !P�'0) 35$/ 	
 �#'7/ �#-

 �	!
 +) �0) �
.� �]�
  �-."#% i.#^.% =#�) +) "#��8 �#8).�

 ���7R 9-�/ ���� 3\I� �56.� +)  
��8  �- .��'e#b +�#_N +)

/1#� )	 PN "#I� "6.#'% 9Y8 �	).7- �6!
 2	.1/ 	
 3\I� �3

�0) 3'�)
 ���H ."6.#� =#�) ! �#56.� 	
 ?	�#w8 G%�#�  �#b

 ?�%�#L 3#g)	) 2"#H	)+ 3#� !  
)c#8 3� ?�Y5YE� *�S8) 235@&�

 �
��8 d�+.� ! 35�� ! "S�!�� �0) �
.� �- .Q�0 +) G\( ������ 

38)
 ! 3\I� P�%+�0 	
 GY'e#% 
�#�8 h#� P).#IH 3#� "I_!	  �-

 .� B��x! ;��0  +	!�1/ ?	)+! 3H.7S%}�/�6)2�It'#0) 3� 

"��Y5YE� 	.%)2�0) 3'�)
 ���H 3� )	 .	
 ~,.#7C% P�%+�#0 =�)

 3\I� q�Y8 5L:	
 )	 "#7wI% "#I� 3[\#� ! �
.� X�I�	�/  )	)
 

3\I� ;4�I% i.7S% 
.� �
�/ 
�S�) :5L .Q�0 +)��=#�) G��\� �� 

3##\I� G##/ �	)
) 3##� P�%+�##0!3##H.7S%��+ 	
 PN ='��##b 	)�##(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.2

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             8 / 10

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.20.8
https://jcpp.iut.ac.ir/article-1-835-en.html


�0� "��-. /�� �0��	����� 0�1 �� 	��0#� 2!� "��-. "� 
��...   

��m 

+ �8!�C% z8�7/ i	):% 	
 PN 9Y8 2 +!�1/ ?	)+! �H)	 �#�

 �#0) ���.��#%N �#0
 3#� y��#'8 X�#0) �#�2�#�	 =5]8�#5% 

����  	! Q�#0 +) :58 3\I� �H)	+ 	
 �56.� G%).H G/ ���� 3#� 

�C� �0) 3'�)
 9-�/ PN +) G\( �	!
 !
 3� �\e8 .

��	 3�:S�����  	!  Z.6.I[� �55U� ! "I� "�)	�/ ��	 3�

P�18 3#� �����#% �#w8 +) J- 3\I� �H)	+ 	
 3/ 
)
 	�#/  �#5b

�
��8 J/�#R 
./	 �5C^! 2 Z.6.I[� +) �
�@'0) �w8 +) J- ! �-

 �0) �
.�.�R)! 	
 3\I� �! 
�[$7H 3I5%+ 	
 
.T.%  �-	�%N

2la0 3� P):5% 	�/ �#56.� B#$'O% GR)�% 	
 ?,N =5��%  �5b

 @'#0) 
	.% �! *�(	) 	
  �T �55U� *�H! 2=5#H	)+ F#0.� �
�

"% ��.Y� )	 ;5YE� =�) y��'8 �II/.

"% P�18 }.� �5C^! 3��%�0 �� 3/ �-
 Q�#Y'8)  )��  	)�b

 	
 =5#H	)+ "'����#% la0 
.\�� :58 ! 3\I� i	):% 3�  Z.6.I[�

3� 	�/ �
��8  �5b ! Q.&E% 9�):�) P�[%) 2�- 	
 3I�:- 9-�/ ��

�H)	+ 
	)
 
.T! P)��) 	
 3\I�.

y��#'8 3#� 3T.� �� ! D�- =�) 3� P�50	  )�� =#�) ;#5YE�

"% 3g)	) ��+ ?)
��I15� 

�b:

�k"##I� "�)	�##/ 3##I5%+ 	
 3##'� �##b *�##S8) B##$'O% ?�##C6�a%

 =5#H	)+ "�)	�/ �� "I� 98)
 P):5% 3/ �
)
 P�18 P)+	!�1/

 3#%�8�� ��'e#b )�#6 2
	)
 �#\t% �#V)  )�##� "#S�!��  �#-

3� 	�/ �
��8 �'��  �5b ! �- 3#\I� "I� "�)	�/ 9�):�) 3S5'8 	


"% 35A.� P)	�/ 
.�.

�k �#-	�%N ! ;5YE� y��'8  +	!�1#/ 
�#�T ?	)+!2+) "/�#R

 3� 	
 
./	 	�/ 3� 2 Z.6.I[� i).8)  �5b 	
 2?,N =5#��% �c�!

%:�0) 	.1/ 3\I� i	) .3��%�0 )�6 �5C^! 
.\��  )��  	)�b

=5��% \I� i	):% 	
 ��� ujA) 	�� ! ?,N "% 35A.� 3
.#� .

=5��% ?)
	)! q�\�	) =�) 	
 =5&#&O'% �#w8 �� 	�� ! ?,N

"% ?�% ���./ 	
 34.��% ���� �7V�7t% �8).�.

�k?	�#w8 ! �\()�% 3/ �0) "H)	+ ?,.&E% 3$7T +) 3\I�

 2��)
�� ! ��)
 2���/ B$'O% GR)�% 	
 PN ��	
+!�� 

G5e8�'� 8�� �#�.Y� )�#6 
	)
  
�#�+ �5V<#� PN  �- 3#%�  �#-

 ?�%�L 9�):�) 	.wI% 3� 3\I� �56.� 	
 "��%�L ! "��Y5YE�

�##��7R !�##�T ! P�b�##II/�56.� +)  
�##�8  �##- "##-


"% 35A.� G5e8�'� �� *�(	) �70 3� ?�Y5YE� 

�b.

�k	
 ?!�@� +) "/�R ;5YE� y��'8 ���� ��	 P�'0) 	
  	!  �#-

 
.##\��  )�##�  :##�	 3##%�8�� 3##8.b�- 	
 )�##6 2�##0) B##$'O%

 �5C^!����  	! 3\I� 23YaI% F�)�� 3� "'e���  )��#� 3T.�


.�  	)
.L 	.1/ G/  )�� �R)! 3Oe8 3g)	) +) !.

mk��	 �5C^!����  	! ):T) ! 3� 2PN "�)	�#/ �#�	 �c#�!

2"I� P�'0) 	
 2P�0)�L ! P�'e$b  �- ;4�#I% ���#0 +) ����

�0) .e% =�) G$H ='���  )�� "$57[� ?�C6�a% *�S8) )�6 36<

"% 
��I15� �/�6) }.� P�'0) !
 	
 
.�.

�k38)
 ! 3\I� G/ �	)
) 	
 "#7�% 9#Y8 3'#��b 	
 "#I_!	  �-

 P�18 y��'8 2�0) 3'�)
 3\I� d�+.� ! �56.� �� ?	�w8 ! Q�'I/

 �	!
 	
 3/ 
)
��k���� i	):#% 	
 �	)
) =�) 9Y8 9-�/ ��

 ��	 sL�� 23\I�����  	! �� �5C^! G#\( 3#� �\e#8  ��

 �0) 3'�)
 . �����T J'e50 "R)�4 �� �	)
) =�) ��.Y� )�6

3\I� i	):% +) "I� ���7R ! ?	�w8  )�� "% 35A.� 

�b.

��	
� ���� ��	FG�� 

�.i 2 �\5% "%�%).���o.�+)�8) Q.A) ! "�)	�/  �5b����  	!) 
��	�/ ! "7$H .(%�! ?�#C6�a% 3e#0 9-!c#� 2"8�#b	+��  �#-

P)���.

�.*�8 "�����."H)	+ Q�0  +	!�1/ 3%�8 	�%N��k���� 	�%N �'�
 ?)	�1'8) ! +	!�1/ 
��T ?	)+! ?�Hj4)  	!N =�P)��� 2.

�.2 	�5R �.����.����  	! :/�% P�'0) 	
 *�Ib �56.� G%).H G/ .3C0.� !  +	!�1/ 
�&'() 3$S%��:���k�m�.

�.u 2"%j0.����.�+)�8) ! J5-�@%  �5b����  	! 	
  +	!�1/.3C0.� !  +	!�1/ 
�&'() 3$S% ��:�k��.

m.u 2"%j0.P 2"�.I-�� !.���o.3e��Y%����  	! PN �#� �V�#% G#%).H !  +	!�1#/ ! �CI#A  ��1O� 	
 .?,�#Y% 3#H.7S%

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.2

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             9 / 10

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.20.8
https://jcpp.iut.ac.ir/article-1-835-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

) �$T 2P)��)  +	!�1/ 
�&'() r8)�@I/ =5%.0��1% "0!
�� ��]18)
 2Q! .

�.* 2"-��./.* 2
)c8 Jx�/ !.���m.0�E% 3\����  	! �56.� d��� +) �
�@'0) ��  �W �56.� G%).H .r8)�#@I/ =5#6!) ?,�#Y% 3H.7S%

8)
 2Q!) �$T 2P)��)  +	!�1/ 
�&'()P�'eW.$� ! P�'e50 ��]1.

�.	 2"0!
��.X 2"8)
:� !.����.�\Ib ! P�b�b 	
 3\I� 3^�H �� �V�% G%).H G5$E�.3C0.� !  +	!�1/ 
�&'() 3$S% ��:omk���.

�.! 2X	 
����.) 2 	�5W 2.u.) 2 
)�% ! 2.����.�+)�8) P)��) P)	�/ 3\I� "�)	�/ 3e��Y% !  �5b .3C#0.� !  +	!�1#/ 
�&#'() 3$S% 

�� :�ok���.

o.u 2 
��N�1� "�)��% .* 2
)c8 "0.% !.}.���m."0	������  	! P�SIe#�	 P�'#0��� 	
 3'e#� �56.� G%).H .?,�#Y% 3#H.7S% 

�@I/ =56!)�$T 2P)��)  +	!�1/ 
�&'() r8)P�'eW.$� ! P�'e50 ��]18)
 2Q!) .

10. Coelli, T. J. 1996. A guide to DEAP Version 2.1:A data envelopment analysis (computer) program, CEPA Working 
paper 8/96, University of New England, Armidale, Australia.  

11. Colby, H., X. Diao and A. Somwaru 2000. Cross-commodity analysis of china’s grain sector: sources of growth  
and  supply  response. U.s. Departement of Agricultur: Economic Research Service, Market and Trade 
Economics Division, Technical Bulletin No. 1884. 

12. Fan, Sh. 1991. Effects of technological change and institutional reform on production growth in Chinese agriculture. 
Amer. J. Agric. Econom. 73:266-75. 

13. Fare, R., S. Grosskopf, B. Lindgren and P. Roos. 1992. Productivity changes in Swedish pharmacies 1980-1989: A 
non parametric Malmquist approach. Journal of Productvity Analysis, 3:81-97. 

14. Fare, R., S. Grosskopf, M. Norris and Z. Zhang. 1994. Productivity growth, technical progress and efficiency change 
in industrialized countries. Amer. Econ. Rev. 84: 66-83. 

15. Kraschat. W. 2002. Deforestation and productivity growth in Thai agriculture. International symposiam sustaing 
food security and managing natural resources in southeat Asia, Challenges for the 21st. Century, january 8-11, 
2002,at chiang mai, Thailand. 

16. Lall, P., A.M. Featherstone and D.W. Norman. 2002. Productivity growth in the Western Hemisphere (1978-94) : 
The Caribbean in Perspective. J. Prod. Anal. 18: 213-231. 

17. Nghiem, H. S. and T. Coelli. 2001. The effect of incentive reforms upon productivity: Evidence from the 
Vietnamese rice industry.CEPA Working papers, 3/2001, School of Economic Studies, University of New 
England, Armidale, Australia.  

18. Rao, D. S. P. and T. Coelli. 1998. Catch-up and convergence in global agricultural Productivity 1980- 1995. GEPA 
Working papers, 498, Department of Econometrics, University of New England , Armidale, Australia.  

19. Shepherd, R. W. 1970. Theory of cost and Production Function. Princeton Univ. Press., USA. 
20. Timmer. M. P. and B. Los. 2003. Localized innovation and Productivity Growth in Asia : An intertemporal DEA 

approch, Groningen Growth and Development Center and SOM Research School University of Groningen, The 
Netherland. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.2

0.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.20.8
https://jcpp.iut.ac.ir/article-1-835-en.html
http://www.tcpdf.org

