

ل   ، ����� � ����
ت و �
ر�د	� �ن ����    ��  *٦-4٦ص   ، ص12  0
/.- ،  )٤*()' ( %$م ،  "�
ر! �
     
0
7489٦-88٥2 

63 

  

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

)�	� ����!"	 #���$ %���&$(  

 
����()*� %+�(, �(��*1(/0�� 1�(* 22#45!� �6!��7 23
*�9, ��)�$ 24  

1�2- �	
���
 ������ ���� ����	 ��� ������� ��
� � �!�
�
 "�#$%����  

2- ��	 ��� ������� �&�' ()*+ $,'�	
���
 ������ ���� �� 

3- �	
���
 ������ ���� � ���	 ��� ������� 
�*����  

  
-.�/� �* 
 :24  2#�
��31391  

-.�/� 5�#67: 17  �����1391  
  

�(��;  

-� �
�� �$9� ":*� "�� � 
� ;�� (*<*
 �� �	
���
 =;$�>� ?�$�� �*.$@ "�A�� �#�$+ � BC D#��� ?$!@ �*.� .

$�>� 	� �A# F����� �<#� (�
 "�� �G� -�&9 	� "�� � "�	
���
 ������ 
� � � � H/� -
 ��$� I#J@��� � =;�!
 .

�� -�K���7 "�� �G� 2#� "�
�A*.�� �#�
�
 2**L@ -� -L.�M� 2#� 
� �
 2#� 	� .���� ���$7 �*�>@ ��!N� �� �O�P Q*/>@ �+

 �*&A@ Q#�R 	� "C 	�*� �
$� =�':R� � ��$�120 �!� �7T&9 "�
�A*.�� �� �
$,P -NP��� � -�( � ��� �
�C . F#���

�� "���P 
� ��*�U@ � ������� ��!3 �#�
�
 D $�� -
 �+�-� V�*/� -� (NW� (��X ��	�� (.�  �� ����� Y*@�@86/0 �

828/0 �958/0 �P 
� �-� V�*/� -� (NW� �*]�� ��	�� (.  �� ����� Y*@�@916/0 �89/0  �971/0 ������ .�� 2*!^&+  YWP

-����� ���9� �� ����C ( � -� F#����� �"�	
���
 �!3 �#�
�
 H#�_3� ��+23 `M  
� �**]@ "��� "�$@-� T��!� � �
�C 


�
 ��� H#�_3� �
 �*.$@ �-�3
 .�
�� �
�_��� 2*!^&+�� ��	$�C ��+ �Xa� "�	
���
 (#�#�� `M  ��/@
� 
� ���$@

����.  

  

#(��� <�)�� :��-������� ���$7 �*�>@ ��O�#
 �_#
(�
 "�� �G� �"�
�A*.�� ��+.  

  

 

1 %$(+$ 

 �*.$@ H#�_3� 
� 
�6��*X�@� bG� 
�*W� ����' �	
���
 =;$�>� �#�
�
 � 
��"C ��A�&' � "��� ��+

-!#_+ -� 	�*��� �3�O� �����. ��G� ��
 
� �&G� 
�*W� ���' �#�
�
� ��*.$@ T��!� �
� -�J#� 
$�
 
� 
� ��+

-L $@ c�P ( � .�� �
 �#�
�
 H#�_3�-� "�$@  ��&A� "�$!'( �*  -'$&%� ���� d����� � Y �!� -
 �#�+

                                                           
* ��G'=�N@�A� 
��  

V
�C �A*����A.�: sahmadzade2@gmail.com 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                             1 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


��A@? <$=>' د;د!
 BC
�Dد! ;ز ر
FGH; 
I ر;ن
J KL
7 'M;ر
� NOPQR ،ر;ن
J ST ز;د! وU�V;	 

64 

�� (e�<P � Q#$�@ �
 ��K�� =��*.$@�� F#��@ �
 T��!� 	� -!*G� ���<� � 2*!^&+ � �!!
�f� 
� ��!#�&� (3�� 

]1 .[-�  =���A�� (K�!� -� -9$@ �� ��
 
$R(#���>� ����� �"��#� �	
���
 HU� 
� �$9$� ��+  H#�_3�

� �*.$@ � Q#�R 	� "�	
���
 ��C
� -Y �!� �#�� ��$9$� �*.$@ ���$' B$�M� � `*>i ��*�
�
 ���
 2#�@

� �!L# �!3 �#�
�
 �$NG� -���� �*.$@ ���$' ��U�� 
��/� 	� 2A&� �*.$@ �j
��P "�
�C ( � .5�
 ��+

�	����
 ��*���@�&' �#�
  �
�C��-� � �*.$@ ��
�
 	��  -� � ��$� �	�� �*.$@ T��@ �# �	�� �!>!� "�
�C ( �

�� -N �>� I#����
�7�� � I#����
�7 5�
 ���$�.  

  

2  ����%��=$ �> ��)�� 0  

 ���P (P�W� �� ":*� "�� �3/14042 YM� 	� �A# T������$�*
 -
 ( � 
$�
 �	
���
 bG� ��+

O�
� ?$&%� ���P "C �	
���
 �413000  
��A+)310000  � �'�
	 
��A+103000  �l�� 
��A+ (������ .

�#	 `M   "�� � ��C (�
268700  b#� � 
��A+144300 ( � 
��A+ . 
� �	
���
 HU� ���_3� 5	
� bG 

 ���P "�� � ��K�� n.�K�� �*.$@20  
$�
 
� bG  2#� -A*.�P 
� ��$� �i
�11 �� �i
����� .47  �i
�

�� (*.�L3 �	
���
 HU� 
� �":*� "�� � 
� �l�� (*L&9 -
 �!!
22 ( � 
$�
 2*���*� 	� �@;�� �i
� .

 "�� � ����
�� D $��1200 ��*� "C �NW� (�$R
 ����40  �@100 % =
��P -9
� �2/5 -  �@5/37  -9
�

����  ( � "� $� 
� ���� .bf� 	� c�  c$R 
� "�� � 
� ����
�� �&� ���*7 �i�K5
�� ��&' � �!
 
� �+

( � _*#�7 ��3 ]2 .[ b+��3 "�� � 2#� 
� �
 F��� (�
 �'�W� D#��� ����
�� "�_*� 2#� 2*&+ -� �( � ��
�C

-� F��� �*.� �� �<#� "�	
���
 ������ 
� � � � H/� � ��$� "�� � I#J@��� � =;$�>� 	� �A# "�$!'�!
 .

�*.$@ 
� ":*� "�� � �� c$�>� 2#� �*.$@ "�_*� H#�_3� � ( �
�� 
$�
 
� �
 d�� -N@
 F��� c$�>� 
� ���$@

 �#�_W� (*&+� F��� =��
�� 	� ��*�$�9 � ������� c:/� � -� I&
 ��	
� T��!� c$�P ���� ��C
� ��%#�

���� -���� .��
 	� �A#� ?
�_� �#�
�
 H#�_3� �"�	
���
 ��C
� � �*.$@ H#�_3� ��+� H#�_3� "�A�� ��#	 ����

� �# � �*.$@ � � � T��!� 
� H#�_3� "��� ��C
� �$NG� � �*.$@ -�
�� �$9� �#�9 �p$.$!A@ ��*�
�
 . ��6.

�� (�
 "�� �G� "�
�A*.�� �#�
�
 � 
�� -� �O�P -L.�M��	���7.  

  

3 ?�+�� %@���� !� #�0!$  

�� ��� d�%�� �#�
�
 -!*�	 
� -
 �@�L.�M� 	�$@-!*�/� Q*/>@ -� "�  "�
�A&+ � ��3]3[ -� -
 �$&� �
��� 

��G� � �#�
�
 2**L@$' �
 �
��P�� �*.$@ ���c_� �+�� 5
��7 ��+�!�K���7 V
�3 "�� � 
� ;C .2*���*� 

�#�
�
 V�*/� � ��*�U@ ��!3 ��+-� V�*/� -� (NW� �*]�� ��	�� ��  Y*@�@963/0 �622/0  �984/0 -� ( � 

��C .�� 	� H*� ��� "��� F#�2
3

 �P����G� � ��$� V�*/� -� (NW� ��$Li ��	�� ��
�� �+�*.$@ ���$' �
 �
� 

�P�� 	� H*� YU�!� �
�� 
� �+16 ����
 ��*7 H+�
 V�*/� �#�
�
 � n.�K �!3 �#�
�
 � -�3�# ��
 �i
� .

 "�
�A&+ � �
�G�]4[ �>@ 5�
 	� ���<� � ��*���� ���$7 ��$  ���#	
� -� �+ ��+�P�� �#�
�
 � �
�C

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                             2 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


٦- 4٦)    12*2(   ٤*   ����� � ����
ت و �
ر�د	� �ن ����    *  

65 

�!�K���7 
�G��q "�� �G� �@�$� -/M!� 
� $�*� 5
��7 .c�� F#��� �!3 �#�
�
 2*���*� -
 ��� "��� �#�
�
 ��+

 c�� 	� ���<� � ��BBC �85 % � ��$�25 %���!����$� �
�
 :��
 � 
�� �
$� ��+ .��<@ Q*/>@ F#��� V� � �� =

�� ��#�#�� ��G@
�G� `M  "�$� 2*#�7 	� ���� -
 (��� �$9� �+�P�� �#�
�
 2*� �
���!L����� . � �_�� 

 �P$Ni]5[ ���� ���$7 �*�>@ 5�
 	� ���<� � �� 
��/� �
�C�� -� �+ �
�*�C 
� ��� ���<� � �3�O� BC

-��U�� ��+�P��-/M!� HU� �� 
� ���!�K���7 "��W*  � .�*� F#���" �3�O� BC �#��/� 2*���*� -
 �$� "C ��

 �*]�� � (��X ��	�� �� �!3 �#�
�
 -� -9$@ �� �+�P�� 
� ��� ���<� �-� V�*/� �#�
�
 � V�*/� -� (NW�  
� Y*@�@

Y*� HU� BC2/13 �7/0  �6/12  �_
�� HU� 
� _*� � YLA����5/26 �4/7  �9/20  �
�C�� YLA����

�#��� .F#��� -� -9$@ ��  ��+�P�� 
� BC �*W���7 H+�
 � ��� ���<� � �3�O� BC �#��/� ���C ( ��

-��U�� Y*� HU� -� (NW� �_
�� HU� ���$� ���*� BC . "�
�A&+ � "���
�7]6[  2**L@ "�$!' �� �� -L.�M� 
�

 ���� �#�
�
�*.$@�#�
�
 2*���*� -
 ���* 
 -%*�� 2#� -� �
�  "�� �G� 
� �_�
 "���!!
 ��+ ���*�U@ ��!3

��G� V�*/� � ������� Y*@�@ -� -/M!� 
� �_�
 "�
����7/80 �58 �5/46  �77/13 ( � �i
� .H*� 2#�@

���<� � ���G� 	� -!*G��� � �� d$&  -� r$��� �+39/49 �i
� �#�
�
�� 
� ���<� � 	� 2#� �� ���G����� . 2#��&


�	����*.$@ ���� T��!� n*�U@ 
� �#�
�
�� ����G� -� r$��� _*� �_�
 �2*��� � 
6� ��+=;C ������ . � s��@

 "�
�A&+]7[ ���� ���$7 �*�>@ 5�
 	� ���<� � �� �
 d�!�#� $t���
 "�� � 
� $�*. ?
�_� �!3 �#�
�
 5�
 � �+

���
� u�3 �#�
�
 �7$  - 
$>�)���G���� (����
 -N �>� .� �-��%@ ��U� � (P�W� ���
� ��+�*]�� ?$

��*Kv b
��@ �$�*�5
��7 �+��C `M  � �	� ( � �*.$@ "�_*� �9��K �*]�� � "���!+� . "�
�A&+ � �%#�3

]8[ -��U�� 
� BC w��� �#�
�
���� ���$7 �*�>@ 5�
 	� ���<� � �� �
 "C �� �X$� ���$' � x�$@ ��+ �+

����
 � 
�� .� D#��� 
� BC �#�
�
 2*���*� -
 ��� "��� F#����	�-� V�*/� -� (NW� �*]�� � (��X �  Y*@�@42 

 �52 ( � �i
� .-#���  � 5	$�C 2*!^&+23 	� ���<� � 
� �
�6� �X� 2*�	 �	���� � (Nj� �X� �
�*�C �
�C

�
�� �#�
�
 �� �<!� . "�
�A&+ � ��<!*�*. ��]9[  B�l ?
�_� 
� ���<� � �
$� �3�O� BC 
��/� � 
�� -�

c�  2*� V�_��
+ ��1992  �@1999 O� BC ���#	 
��/� -
 �!�3�� -%*�� � -�K���7 
$�
 2#� ?
�_� 
� �3�

�
�� �$9�. -'
_� �	���� � ��� ���<� � -3�O� BC 2*� -M��
 -� 2*!^&+ -� -
 �� -�K���7 "�	
���
 2  � 

�!���� (Nj� � �<!� -M��
 Y*@�@ .y $# � $�$.�� ]10[ 
� -L.�M��� ��#� �� �<� ��� 	� �*�>@ ���$7 �����+ 

-� �#�
�
 � 
�� �!3 ��+�P�� ��*.$@ bU@ z�� 
� �A# 	� (.�#���+ 
$�
 �%*� �!�K���7. 
� 2#� H+�J7 

�� ���<� � 	� 5�
 "$* ��
 =�L��� ����P �.$&L� -� � 
�� ���$' 
�6��*X�@ ��
 �#�
�
 �+�P�� 2#� 

-�K���7 � H/� ����$' �*f� -/�� 
�
 � � �"�_* 5	$�C��+ -#�
� ��� 
� �#�
�
 �� � 
��. F#��� 2#� 

-L.�M� �
�P 	� �$9� -M��
� �!L�
�� 2*� (*3�e �*.$@ bU@ z�� � �	���� �+ �#�
�
 I# 	� �$� �+�P�� .  

  

4 A�!�?�+�� #��  

1. {�
�� �$9� �#�
�
 �$NG� Q#�R 	� "�
�A*.�� ��C
� � �*.$@ H#�_3� "�A�� �#C  

2.  �	���� �#C"C �#�
�
 "�_*� 
� ?
�_�� �+${( � �X 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                             3 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


��A@? <$=>' د;د!
 BC
�Dد! ;ز ر
FGH; 
I ر;ن
J KL
7 'M;ر
� NOPQR ،ر;ن
J ST ز;د! وU�V;	 

66 

5 %�6!�?�+�� #��  

1. �
�� �$9� �#�
�
 �$NG� Q#�R 	� "�
�A*.�� ��C
� � �*.$@ H#�_3� "�A��.  

2. �!�W+ ��Aq$
 ?
�_� -� (NW� ����*� �#�
�
 ��
�� ���
_� ?
�_�.  

  

6 #!D/ E�;��; 0 <�����  

6-1 
����� G�"�$  

$R -/��  -
 ( � ��$G<� �#�
�
�
�� �	
���
 ������ -�&9 	� y��U� d$�' 
� ��; ]11[. �	���� ��*�

�� "��� �#�
�
 �*�>@ ��� -�$�q �+�P�� -
�+� � ��A�&' 2#��G� -� �*� ��� �
 
� �$K T��!� 	� �!��$@

�!#�&� ���<� � "��	 	� �LM/� 
� �*.$@ H#�_3� ]12.[ 
 	� ��$���$� y#
�L@ �����
�
 w��+� �f� 	� "�*� �#�
�

( � ��� . 
� ������� �P�� I# =��*.$@ -A!#� 	� "��
 �i�P "�!*&R� (G9 ( � ���
 �*.$@ 
� �#�
�


�$ �7 � 2#��G��� �*.$@ 2A&� (.�P 2#�@��$� .�+ 
� �#�
�
 -� 	� ��*�$�9 ���� ������� HU�  2�3
 
�+

�J#� (*&+� 	� T��!�( � 
��
$K�� �� ]13[. 

  

6-2 � H�����
����� I��/  

 V� � ��y#
�L@ b*W/@ ������� � ��*�U@ ��!3 -� � -  -� �#�
�
�� ��!��$� . 	� I# �+ �#	 
�

$���#�
�
 ?���� ���� `*O$@ �+���:  

  

6-2-1 
@� 
�����  

L@ V� � �� y#�$t��� ]14 [2#� �� �
 �#�
�
 	� ?$� �� -� "�$@��
 y#�L@ =
$i:  

1- ���G� �!3 �#�
�
 ��� 	� ���<� � �� 2*L� c$�>� 
��/� �*.$@ 
� ������� �P�� �#���$@ 	� ( � =
�N' -


���G� "�_*� 2#��&
�+.  

2- c$�>� �!3 �#�
�
���G� 2����G�� (��X r�� -� c$�>� 
� �$/.�� H#�_3� 	� ( � =
�N' -
 ����+. 

  

6-2-2 
J�JK� 
�����  

� �P�� �#���$@ 	� ( � =
�N' ��*�U@ �#�
�
���G� 	� ���<� � 
� ������(NW� -� �*.$@ ��+ �� -!*G� ��+

(&*� -� -9$@�*.$@ �p$.$!A@ � ��� ���� ��+ ]15 .[� 	� ( � =
�N' ��*�U@ �#�
�
 ��#� =
�N' -� -

 �
 -!#_+ ����P -
 ��*.$@ ���$' 	� �N*
�@ ��*�
�
-� ����� -���� ��*.$@ �P�� ����  -� -9$@ �� -
 �
$R

� `M � �$  �j
��P �c$�>� nU� -�#C ( � ]13.[ 

  

  

  

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                             4 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


٦- 4٦)    12*2(   ٤*   ����� � ����
ت و �
ر�د	� �ن ����    *  

67 

6-2-3 #��J�L� 
�����  

� ��*�U@ � �!3 �#�
�
 �� Y*
�@ 	� ������� �#�
�
 -�� ( ��#C . �#���$@ 	� =
�N' ������� �#�
�


���G� "�_*� � (&*� -� -9$@ �� 2A&� �$  �j
��P "�
�C ( �� 
� ������� �P�� "�#�9 
� ���<� � �
$� ��+

�� �*.$@���� ]16.[ 

  

6-3 M0�
����� 
���� �()7 #��  

�*l ��*.$@ ��+�P�� Q�M� �#�
�
 (*LO� ( � ��+��� ���� . � 
�� (G9 2#����!� I# �#�
�
 ��#�
�


� ��*.$@ �P����#� ��*.$@ �P�� -� (NW �	������ ��*��$� .5�
 2*&U@ ���� �*K� "�� b*� 
� �@��<�� ��+

� (G9 �
�
 	��
 � 
��<� � �
$� ��*.$@ ��+�P�� �#�
�� �#�
�
 2*&U@ ���� ��&' 5�
 �.� �-�3�� 
��� �

( � I#����
�7�� � I#����
�7 5�
 ���*.$@ ��+�P�� �NW�]17[ . 	�� �*.$@ T��@ �*�>@ I#����
�7 5�


 D $@ -
 �3���@"�
�A&+ � �!�#� ]15[ �
�#���G� 2*� �LN@ -M��
 ��� -�
 c$�>� � �+ �� �f� 
� (G9 � ��*�

I*!A@ 	� T��@ ��+����
�7 2*&U@�� ���<� � �
��C ��+�#�&� .���� ���$7 �*�>@ �I#����
�7�� 5�
 �+

)DEA(� -
 � -c
�3 -�* � ]18[ -����� 	� ��� |�M��� ���<� � �MK �_#
}*+ � �#�&� �� �!N� -*.�� u�3 -�$�

���G� 2*� �LN@ r�N@
�����  � �+�+ �&� �f� 
���*�.  

  

7 M0�#��"@��� #��  

7-1 ���� 
�	�� ����� M0� ��)DEA(  

���� ���$7 �*�>@ 5�
 -*.�� c���+ )DEA (2*�WU� ����  c
�3 D $@ 
��]18[ �
�# "C 	� �L� � �� -

 "�
�A&+ � _�
�q]19[  "�
�A&+ � �A��� �]20[ ����
 "�*� 5�
 2#� ~$�K 
� �
 ��*&A@ Y.�M� . 2#� 5�


�� �*.$@ T��@ "�$� 2*L��� u�3 �� I#����
�7�� I*!A@ I#���� . �5�
 2#� ��i� ��#� c
�3 -L.�M� ��!N� ��

�	���� �+�P�� 	� 2A&� Y*
�@ �# ��*.$@ ��+�P�� d�&@ �� ����<�� �*.$@ �P�� �+ -W#�/� Q#�R 	� �#�
�
 ��*�

���� 
�( � -�$&� ��+ . 5�
DEA  �&���-����� �P �� ( � �MK �_#
 -
 ���' `#��@ -� �%!� "C �P

�� -�WA� �MK �	�� �*.$@ T��@�$� . �� ���<� � �
$� ���G� � c$�>� 
��/� -W#�/� Q#�R 	� �P�� �+ �#�
�


�� -N �>� �	�� �*.$@ T��@ ��
�$� . =
$i 2#� 
� ��*� =
$i �	�� �*.$@ T��@ �� �#�9 
� �*.$@ ���

# �#�
�
�� ���� (NW� "C -� I I# 	� ��&
 "C �#�
�
 ��*� =
$i �	�� �*.$@ T��@ �#	 �*.$@ ��� � �$�

�� �+�$K. ��t$
]21[ "��� ���� ( � -
 	� "�*� 5�
��+ y��U� ���#	
� ���A�&' 5�
 �*�>@ ���$7 

��
�� �� ��&' (#_� 
� �	������*� �#�
�
 ������ :�;�� �	�*� `#��@ -� I# �A� �L��@ "�*� �����+ � 

����� �+ ��
��� 2#� -� �!L� -
 Q/>� �����$@ 	� D#��� ��!!
���>� d�3 B�U��� T��@ �*.$@ �# T��@ -!#_+ -
 

�����$@ @�
�6��*X �� -#_%@ F#��� � �*�>@ �#�
�
 ���� B�!�9� �!
. �	�*� ��*��X -� u��<� =�L#	$@ �
��C 

���� ��_9� �#�
�
 �
��� .	� �$  ��#� �� ���<� � 	� 5�
 �*�>@ ���$7 �����+ ��"�$@ I#�+ ���� 	� 

"�� �G���+ "�� �G� ��
�
�� �# "�� �G��#�+ �
 -� �P�� "�$!' T9�� ��G!�*7 �$&� -
 �
�
 ��$� � �����$@ 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                             5 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


��A@? <$=>' د;د!
 BC
�Dد! ;ز ر
FGH; 
I ر;ن
J KL
7 'M;ر
� NOPQR ،ر;ن
J ST ز;د! وU�V;	 

68 


��K�  -!*G� ���G� �����  ��+ �
 (G9 �+ I# 	� ��+�P�� �
�
�� -� �A� Y*
�@ "��� �MK �+� .
� T��� 

2#� 5�
 ��:' �� -N �>� ?�$�� -����� ��#�
�
����G!�*7 � ���� ��+�P�� �
�
�� �
�#- ���+� -
 �� V� � 

"C B$�M� "�_*� �+ ���G� � "�_*� ��#�cC ���� V�� � ���� �
� ������ #- �#�
�
 � �j
��P ���$� ]22 .[

�3���@ 	�� �*.$@ T��@ �*�>@ I#����
�7 5�
 
!�#� D $@ - �]15[ �
�#���G� 2*� �LN@ -M��
 �� - c$�>� � �+

�� �f� 
� �
I*!A@ 	� T��@ ��+����
�7 �
�C�� (G9 � ��*��� ���<� � �
��C ��+�#�&� . �I#����
�7�� 5�


���� ���$7 �*�>@ c
�3 -�* � -� -
 �+ ]18[ -����� 5�
 	� ��� |�M� �� ���<� � �MK �_#
*+ � �#�&� -�$� }

���G� 2*� �LN@ r�N@
� �� �!N� -*.�� u�3����  � �+�&� �f� 
� �+ ��*� .5�
 �
$%� -�* � -� �#�
�
 2**L@ ��+

"�
�A&+ � ]23[�  �
$<*  � ��']24[ ( � -�3�# �*&A@ � -L $@ . (G9 5�
 2#��G� B�U��� �c�P 2#� ��

�	���� �&� "� C � ���  �#�
�
 ��*����� . =�L.�M��	���� (* �WP � 
�� �� �!N� B�U��� -� �#�
�
 ��*�

( � -�3�� =
$i �#�
�
 �
�C�� �p$.��� � 5�
 ]25 .[H+�J7 2#� 	� ����>� ���L@�� "��� �+ -
 �+�

�#�
�
 |$M � ��+ -�!�W+ =��<�� ��#�A# �� �&
 ��>. 	� �5�
 �+ 	� ���C ( � . "��� �$9$� �+�$�

�� 5�
 B�U��� -
 �!+� �	����-9
� ��� �( � �
�*�K� ����P �@ �#�
�
 ��*� 2*� B�U��� (G9 "�!*&R� �

5�
w�+ -� ���W� �$9$� ��+�
�� H+�J7 ��+ ]26.[  

���� ���$7 �*�>@ 5�
 	� �O�P H+�J7 
��	���� (G9 �+�
 ��*� �#�
"�
�A*.�� "�� �G� (�
  ���<� �

 � ���( . �� _*� =�':R� �*�>@ � -#_%@-�W� 	� ���<� �d�� ��+ �
�_3�  solver - Excel  �DEAP  -�3�� d�%��

( � .5�
� ��+ -�� �#	 |�� -� -L.�M� 2#� 
� ��� -�3�� 
�
����.  

  

7-2  O��+$ %� �9=/ ���P ����� Q($)CRS(  

 �$�.�CRS ���G� c�� I# -
��� ���� "�*� �#	 =
$i -� �����$�: 

  

)1(  

     

. .

           ,

           ,

           .

i

i

Min

s t

y Y

x X

θ

λ
θ λ
λ

− + ≥
− ≥

≥

�

�

�

   

  

 "C 
� -
ix �iy  ���G� ��+
���� Y*@�@ -����� � �+�*.$@ ��+��!!
id�� X  �Y x#�@�� Y*@�@ -�K N× 

���G�x#�@�� � �+M N× ���� ��+N  �*.$@�� ��!!
���� .
��/� θ 
�
 "�_*���*.$@ �# ��!!
i "��� �
 d�

��  -�i�3 
� -
 �+�θ≤ ≤� 1 �� 
����*�� ."�#�&� I# 
��/��
 �� ���!� ��( � ���
 �!3 �#�
 .λ  
����

( � (��X �#��/� .-.�W�-����� ��� �MK �_#
�$� �P -�$&� 
� ���!� �+ ���� �#�� ; . �I#����
�7�� 5�
 
�

���� ���$7 �*�>@�+�
�
 	�� ��
 �+��!� ��� � ���*� 
��� �+
$>� �� �	�$� �
 �	������ �#�
 �A�� �� ���$@

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                             6 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


٦- 4٦)    12*2(   ٤*   ����� � ����
ت و �
ر�د	� �ن ����    *  

69 

�$� ����
. ���G� H+�
 "�A�� (.�P 2#� 
� "$q �*.$@ H+�
 "��� �+)���G� �*�>@ ������� ��� ( �$9�

(��� �+�$K. �
 =�*��� 
� (*LO� 2#����G� ��	�� �#�
�� -�<� �+�$�. <@ �*�>@ ���� _*� �G���� �*W

c$�>��� ��� "�$@�
�#�
 �$9� �� (.�P 2#� 
� ��� -�� b+ 	�� �#�
 
� -
 ��� H#�_3� �
 c$�>� 
��/� "�$@


 |:Mi��� -�<� ����  �$N&�$�. -.�W� ���!� ���� ���G� ��	�� i r�� 2�3�� �f� 
� �� d�ixθ λ− Χ ≥ � 

�� w�R�� �+�$K �<i �� ����� ��	�� 
��/� � �$��*� 2�3�� �f� 
� �� c$�>� �$N&
 ��� iy Y λ− + ≥ � 

�� �+�$K �<i ���W� .u�3 2#� -M��
 
� �+)1 (@� c�� |:i� ���� �	�*� � ��� 2*��
��� �$9�.  

  

7-3  !�R�$ ����� Q($ �9=/ O��+$ %�)VRS(  

���!� -&+ -
 ( � Y �!� ����	 �G!@ V�*/� -� (NW� (��X ��	�� c�� u�3 ��!#�&� �&' -!*G� V�*/� 
� �+

��� �� �'�� ��*l � �.�� T��!� (#���>� �n��� (���
 "$^&+ ����$'
 ��$� -!*G� V�*/� 
� ���$�� ���!� I# -

�&' �!
 . "�
�A&+ � �A��� 2#����!�]20[  c��CRS � (G9 �
�	���� -� (NW� �*]�� ��	�� ��*�V�*/ )VRS( 

����� DW� .�	���� c�� 	� ���<� � �� �!3 �#�
�
 ��*�CRS ���!� -&+ -
 ����	�&� �&' -!*G� V�*/� 
� �+ �!!


� -�*/� �#�
�
 �*.��� -9�$� c�A�� �� V� �!3 �#�
�
 � ���� - ( �C �#�
�
 �� � ��$N� n.�K Q#�R 2#� 	� ���

( � ���&+ V�*/� .�
 I*A<@ ���� ��6.	� V�*/� �#�
�
 	� �!3 �#�
 c�� VRS �	���� (G9 �!3 �#�
�
 ��*�

�� ���<� � n.�K�$� . c��VRS  ���>� (#���>� "�$&� -3�O� ��λ = 1 -����� -.�W� -� ;�� �MK �_#
� -

�� ( ��#C:  

)2(   

    

. .

          ,

          ,

          ,

          

i

i

Min

s t

y Y

x

θ

λ
θ λ
λ
λ

− + ≥
− Χ ≥

=
≥

�

�

�

1

  

  

C
� -
 "λ 
���� I# N ×1  	��� ��' I#����. �
 �#��/� 2*� ��� (��X ��	�� 5�
 �� 	� �+��!� �!3 �#�


*]�� �-���� �$9� w:�K� V�*/� -� (NW� � "��� �����"C ��!+� ��
 d�' -
 ( �
�
�� �$9� V�*/� �# . 
��/�

�
 2*� w:�K� V�*/� �#�
�
 d�'
�� 5�
 �� 	� ���C ( �� �!3 �#����� ]23.[  

  

8 1�� 0 T���/  

� F#��� HU� 2#� 
� -5�
 	� ���C ( �( � -�3�� 
��� �>� �
$� ;�� ��+ .�*� � �j
��P �����P �2*��

���G� 
�*L� w��>�� c��9 
� ���<� � �
$� ��+)1 (-#�
� ( � ��� .�� -fP:� c��9 -� -9$@ ��� -
 �$� - 
$R

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                             7 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


��A@? <$=>' د;د!
 BC
�Dد! ;ز ر
FGH; 
I ر;ن
J KL
7 'M;ر
� NOPQR ،ر;ن
J ST ز;د! وU�V;	 

70 

 �+ ��	� -� 2*���*� ��C
� �c�  
� 
��A+85/10567  ���� �+�$K �i�P c�#
 
�_+ YWP . 2*���*� 2*!^&+

� 
6� � �#�*&*� �$
 �
�
 ���*� �2*�	����� Y*@�@ -� �3�� 664/0� 217/18� 311/200  �42/43 ������.  

  
 Q0(U1. ���� -�$&� ����  � ���� -� r$��� ��+)c�  
� 
��A+ 
�(  

 

  2*���*�  w��>��  -!*�*�  -!*&
  

��C
�  85/10567  885/7891  000/42000  000/1120  

2*�	  664/0  544/0  3  08/0  


�
 ���*�  217/18  911/12  75  2  

$
�  311/200  607/163  900  24  


6�  42/43  345/35  195  2/5  

  

6K��: -�3�#��+ Q*/>@  
  

 c��9 
�)2 (���� ���$7 �*�>@ c�� 	� ���C ( �� F#��� V�*/� -� (NW� �*]�� � (��X �+�	�� (.�P �� 
� �+

�_�( � ��� 5
 .:� c��9 -� -9$@ ��P�� -f -!��� 
� �!3 �#�
�
 -
 �$�72-100  �i
��
�� 
��� . 2*���*�

����� Y*@�@ -� V�*/� �#�
�
 � �*]�� �(��X ��	�� (.�P 
� �#�
�
 864/0 �916/0 �943/0 ������ . =
�N' -�

 w:�K� ��#�28  -
 ( � "C 	� �
�P V�*/� -� (NW� �*]�� � (��X ��	�� (.�P 
� "�
�A*.�� �#�
�
 ��i
�

 `M  � "�	
���
 �!3 �#�
�
 H#�_3� "�A�� (��X -'$&%� -� -9$@ �� � �
��!3 `M  
� �**]@ "��� ��*.$@

�
�� �$9� ���<� � �
$� �*.$@ ���$'.  c��9 2*!^&+)2 (� "����. 	� -L.�M� �
$� ?
�_� -
 �+�> �#�
�
 ��

 �*W���7 ��
�� �!36/13 ���G� 
��/� 
� H+�
 �i
��� �+�� � �!������G� �!��$@� �
 ���<� � �
$� ��+ "��

�!+� H+�
 c$�>� �*.$@ 
� H+�
 . ��
�� � 
�� �
$� ?
�_� �!3 �#�
�
 d�'084/0  �!3 �#�
�
 d�'

 � n.�K057/0 �� V�*/� �#�
�
 d�'���� .�� ?
�_� �!3 �#�
�
 �V�*/� �#�
�
 d�' w6P �� H#�_3� ���$@

���# .�*/� -� (NW� �*]�� ��	�� u�3 -
 ( � "C 	� �
�P F#��� 2*!^&+ ?
�_� �!3 �#�
�
 
� ����!q H#�_3� V

 "�_*� -� �!3 �#�
�
 D $�� H#�_3� -� �%!� � -�����2/5  `M  "�$� ;�� �*.� -� ��� 2#� -
 ( � ��� �i
�

( � -L.�M� �
$� -/M!� 
� �!3 �#�
�
.  
  

 Q0(U2 .V�*/� �#�
�
 � �*]�� ��	�� �(��X ��	�� �� �!3 �#�
�
 F#��� -i:K  

  

3 �#�
�
�!  2*���*�  w��>��  -!*�*�  -!*&
  

-� (NW� (��X ��	�� ��  864/0  093/0  1  723/0  

]�� ��	�� ��-� (NW� �*  916/0  076/0  1  724/0  

V�*/�  943/0  223/1  1  998/0  

  
6K�� :-�3�#Q*/>@ ��+  

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                             8 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


٦- 4٦)    12*2(   ٤*   ����� � ����
ت و �
ر�د	� �ن ����    *  

71 

 c��9 -� -9$@ ��)3 (�	�� �� ������� �#�
�
 2*���*� � -� V�*/� -� (NW� �*]�� � (��X �@�@ Y*8/82  �89  �i
�

�� -� ��#� =
�N' -� ����� 2*'
�	 2*���*� 
$R2/17  �11  � ��
�� �$  �j
��P YW
 
� (*/3$� d�' �i
�

�� �#�
�
 d�' 	� (&W� "C �!��$@)�$  �j
��P YW
 
� (*/3$� d�'(  `*>i (#�#�� ���$' -� r$��� -


�UN� �$NG� �
 ( � =�3���@ � x��� ���$' 	� �*l -��!.  

  
 Q0(U3 .V�*/� �#�
�
 � �*]�� ��	�� �(��X ��	�� �� ������� �#�
�
 F#��� -i:K  

  

������� �#�
�
  2*���*�  w��>��  -!*�*�  -!*&
  

-� (NW� (��X ��	�� ��  828/0  085/0  1  669/0  

*]�� ��	�� ��-� (NW� �  89/0  078/0  1  714/0  

V�*/�  93/0  089/1  1  936/0  

  

6K�� :-�3�# ��+Q*/>@  
  

 c��9)4 (�� "��� V�*/� -� (NW� �*]�� � (��X ��	�� (.�P 
� �
 ��*�U@ �#�
�
 	� �i�P F#����+� .

 -!��� 
� V�*/� -� (NW� (��X ��	�� �� ��*�U@ �#�
�
92-100  V�*/� -� (NW� �*]�� ��	�� (.�P 
� � �i
�

 -!��� 
�98 -100 "��� -
 �
�� 
��� �i
�
�
 ���<� � ��!+����G� 	� "�	
���
 ��"C (&*� -� -9$@ �� �+ 
� �+

( � -L.�M� �
$� ?
�_� .�� ��+��� 2*!^&+ -� �#�
�
 H#�_3� V�*/� -� (NW� �*]�� ��*�U@ �#�
�
 -
 �$�

 "�_*�3/1 �
�� c�N�� -� �
 �i
�.  

  
Q0(U 4. V�*/� �#�
�
 � �*]�� ��	�� �(��X ��	�� �� ��*�U@ �#�
�
 F#��� -i:K  

  

��*�U@ �#�
�
  2*���*�  w��>��  -!*�*�  -!*&
  

-� (NW� (��X ��	�� ��  958/0  913/0  1  925/0  

]�� ��	�� ��-� (NW� �*  971/0  026/1  1  986/0  

V�*/�  986/0  890/0  1  938/0  

  

6K�� :-�3�#Q*/>@ ��+  
  

 �A�)1 ( 
��$&�/� -� (NW� (��X ��	�� (.�P 
� "�	
���
 �!3 �#�
�
 -� r$����� "��� �
 V�*�+�.  
$>�

�� "�	
���
 ���L@ ����*� ��$&' 
$>� � �#�
�
 ����*� �/3����� . |$M  
� �#�
�
 "�_*� -
]0 - 25/0[ �

]25/0- 5/0[ �]5/0-75/0 [ �]75/0 -1 [( � ��� -�3�� �f� 
� . -
 ( � "C 	� �
�P 
��$&� =�':R�8/5 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                             9 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


��A@? <$=>' د;د!
 BC
�Dد! ;ز ر
FGH; 
I ر;ن
J KL
7 'M;ر
� NOPQR ،ر;ن
J ST ز;د! وU�V;	 

72 

 2*� �#�
�
 ��
�� "�	
���
 	� �i
�5/0  �@75/0 � ��$�  �#�
�
 "�_*�57/71  �	�� 
� 2*'
�	 �i
�]75/0-1 [

�
�� 
��� . 2*!^&+5/22 ��
��
$K�� ���
 �#�
�
 	� 2*'
�	 �i
�.  
  

 
  

��	 1. V�*/� -� (NW� (��X ��	�� (.�P 
� "�	
���
 �!3 �#�
�
  

  

 
��A� )2 ( V�*/� -� (NW� �*]�� ��	�� D#��� 
� "�	
���
 �!3 �#�
�
 ��� ���� "��� y��U� |$M  
�

( � . �!3 �#�
�
 `M  ���� ��# 
��$&� =�':R� V� � ��]75/0  �@1 [ ��86 `M  � bG  2#���*� 	
���
]5/0 

 �@75/0 [ ��7 ���� ~���K� �$K -� �#�
�
 y��U� |$M  2*� 
� �
 bG  2#��&
 	
���
��� . 2*!^&+5/22 

$K�� ���
 �#�
�
 	� "�	
���
 �i
� "�_*� �+ � ��$� V�*/� -� (NW� (��X ��	�� ��
�� ��#� =
�N' -� ��
��


���G� w��� 
� H#�_3��� �+�$K "�_*� "�&+ -� �*.$@ H#�_3� �'�� �+.  

  

 
  

 ��	2. V�*/� -� (NW� �*]�� ��	�� (.�P 
� "�	
���
 �!3 �#�
�
 -� r$��� 
��$&�  

  

  

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                            10 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


٦- 4٦)    12*2(   ٤*   ����� � ����
ت و �
ر�د	� �ن ����    *  

73 

�� ������� �#�
�
 -� r$��� 
��$&� F#���  
� V�*/� -� (NW� (��X ��	�� �A� )3(  �#�
�
 -
 ( � "C 	� �
�P

 -!��� 
� (��X ��	�� �� �������50-100  � ��� T��� �i
�45 2*#�7 �#�
�
 2*'
�	 �i
� 	� �@80 ��
�� �i
�.  

  

  
  

 ��	3. V�*/� -� (NW� (��X ��	�� (.�P 
� "�	
���
 ������� �#�
�
 -� r$��� 
��$&�  

  

�A� )4 ( 
��$&��� V�*/� -� (NW� �*]�� ��	�� �� ������� �#�
�
���� . -
 ��� "��� F#���46  "�	
���
 �i
�

 �;�� �#�
�
90  � ��
�� �i
�21 ��
��
$K�� ���
 �#�
�
 	� 	
���
.  

  

  
  

 ��	4. V�*/� -� (NW� �*]�� ��	�� (.�P 
� "�	
���
 ������� �#�
�
 -� r$��� 
��$&�  

  

�A� )5 ( V�*/� -� (NW� (��X ��	�� �� ��*�U@ �#�
�
 ����*�� ��$�. ��!j� � -� "�	
���
 -&+ 
��$&� QNR ��

"C 	� �A# �;�� �#�
�
 	� �+75 ��
��
$K�� �i
�.  

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                            11 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


��A@? <$=>' د;د!
 BC
�Dد! ;ز ر
FGH; 
I ر;ن
J KL
7 'M;ر
� NOPQR ،ر;ن
J ST ز;د! وU�V;	 

74 

  
  

��	 5. V�*/� -� (NW� (��X ��	�� (.�P 
� "�	
���
 ��*�U@ �#�
�
 -� r$��� 
��$&�  

  

 
��A� )6 ( �� ��*�U@ �#�
�
( � ��� ���� "��� V�*/� -� (NW� �*]�� ��	��.  
��$&� V� � ��51  	� �<�


 -� ���
 �#�
�
 D#��� 
� "�	
����� � "C �/��� � ���� �;�� �#�
�
 �+75 ��
�� �i
�.  

  

  
  

��	 6. V�*/� -� (NW� �*]�� ��	�� (.�P 
� "�	
���
 ��*�U@ �#�
�
 -� r$��� 
��$&�  

  

9 %X��/ 0 #!�5<���"@���  

���� ���$7 �*�>@ 5�
 	� ���<� � �� -L.�M� 2#� 
� ��	�� (.�P �� 
� (�
 "�� �G� "�
�A*.�� �#�
�
 �+

�� �
�C�� V�*/� -� (NW� �*]�� ��	�� � (��X .� F#���. 	� -/M!� "�
�A*.�� -
 ��� "��> 
� �!3 �#�
�
 ��

�� ��� ��!�W+ ��$�M� (*LO���<� � H+�
 �� �!��$@���G� 	� � �!3 �#�
�
 2*L� c$�>� 
� H+�
 "��� ��+

���G� 2�3
 
�+ 	� �!��$�� Q#�R 2#� 	� �@ �!+� H#�_3� �
 �$K �*.$@ ��
�
 	�� ��
 � ���
 ��*�$�9 �*.$@ ��+

���*� 
��� .�
_� ?
�_� ��� "��� F#��� 2*!^&+H*� �#�
�
 ��
�� �@Iq$
 ?
�_� -� (NW� ��@�� �@�!��� . ��

� F#��� -� -9$@ -�
�� ���C ( �b*&�@ �$NG� (G9 �%#��@ � ��	$�C ��+ �$9� 2*!^&+ � 2*'
�	 ��*�

�� -*i$@ �#�
�
 H#�_3� (G9 T��!� 	� -!*G� ���<� � ���� -/M!� "�	
���
 D $@ nU�� -������$� . -� -9$@ ��

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                            12 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


٦- 4٦)    12*2(   ٤*   ����� � ����
ت و �
ر�د	� �ن ����    *  

75 

 ������� �#�
�
 -A!#�8/82  � (��X ��	�� �� �i
�89 �� �i
� "�*� Y*@�@ -� �*]�� ��	�� ��2/17  �11  �i
�

�� -�3
 ( � 	� �$ �� "�
�A*.�� �6. ����� 2#� 	� � �!�UN� �$NG� `*>i (#�#�� �� �
 �#�
�
 d�' 2#� �!��$@

�!+� H#�_3� �
 �$K ��C
� � �*.$@ Q#�R .	� �
�P ;�� ��*�U@ �#�
�
 "�_*� ���G� Y �!� Y*
�@�� �+ �����

#� ���
�� �
�_��� c�P 2 H��� ���*� -q�+ H#�_3� �'�� �*.$@ ������ b*+�<� �� �#�!�C (G9 ��	$�C ��+

�� "�	
���
 ������� (#�#���$�.  

  

Y��@$  
[1] Moradi Shahr babak, H., Yazdani, S., (2005). Determination of economic efficiency and effective 

factors on potato production in Kerman province, Fifth biennial conference of Iranian agricultural 
economics society, Sistan and Baluchestan University, Zahedan. 

[2] Statistics of Guilan jahad., (2011). 
[3] Naghshineh Fard, M., Mohammadi, H., Farajzadeh, Z., Ameri, A. A., (2011). Determination of 

efficiency and total factor productivity of salmon breeding units in Fars province. Journal of 
research and economic policies, 19(57), 133-156. 

[4] Shahraki, J., Karbasi, A. R., Yaghubi, M., (2011). Evaluation of profitability and efficiency of 
shrimp units(case study of Goiter region in Chabahar city). Journal of agricultural economics 
research, 3(3), 17-36. 

[5] Sargazi, A. R., Sabuhi, M., (2011). Estimated amount of additional water used in irrigation of 
greenhouse units in Sistan region using data envelopment analysis method, Second national 
conference of data envelopment analysis, Islamic azad university, Rasht. 

[6] Pakravan, M. R., Mehrabi Bashar Abadi, H., Shakibaee, A. R., (2009).Determination of efficiency 
for canola growers in Sari city. Journal of agricultural economics research, 1(4), 77-92. 

[7] Tung, P., (2010). Thchnical efficiency of improved extensive shrimp farming in Camu province. 
Vietnam.M.M.S. Thesis in Fisheries. 

[8] Farija, A., Chebil, A., Speelman, S., Buysee, J., Van Huylenbroeck, G., (2009). Water use and 
technical efficiencies in horticultural green houses in Tunisia. AGWAT, 2808: 1-8. 

[9] Lilienfeld, A., Asmild, M., (2007). Estimation of excess water use in irrigated Agriculture: A Data 
Envelopment Analysis approach. Agriculture water management, 73-82.22. 

[10] Yusef, S. A., Malomo, O., (2007). Technical efficiency of poultry egg production in Ogun state: a 
DEA approach. Journal of Poultry Science, 6(9), 622-629. 

[11] Witzel, M., (2002). A Short History of Efficiency. Business Strategy Review, 13, 38- 47. 
[12] Pierce, E., (1996). Efficiency Progress in the Newsothwale Government, Internet: www.treesury. 

nsw.gov.edu 
[13] Kumbhaker, S., Lovell, C. A. K., (2000). Stochastic frontier analysis. United Kingdom. Cambridge 

University Press. 
[14] Debreu, G., (1951). The coefficient of resource utilization, Econometrica, 19, 92-273 
[15] Aigner, D., Lovell, C. A. K., Schmidt, P., (1977). Formulation and estimation of stochastic frontier 

production function models. Journal of Econometrics, 6, 21-37 
[16] Jam Nia, A., (2007). Determination of economic efficiency of fishing units in Chabahar region. MSc 

thesis, College of agricultural, Zabol University. 
[17] Bailey, D. V., Biswas, B., Kumbhaker, S. C., Schulthies, B. K., (1989). An analysis of technical, 

allocative and scale inefficiency: the case of Ecuadorian dairy farms. Journal of Agricultural 
Economics, 14, 30-37. 

[18] Farrell, M. J., (1957). The measurement of productive efficiency, Journal of the Royal statistical 
society, 120, 252-90. 

[19] Charns, A., Cooper, W. W., Rhodes, E. L., (1978). Measuring the efficiency of decision making 
units. European Journal of Operational Research, 2, 424-449. 

[20] Banker, R. D., Charnes, A., Cooper, W. W., (1984). Some models for estimating technical and scale 
inefficiencies in data envelopment analysis, management science, 30(9). 

[21] Coelli, T., Parsada, R., Battese, E., (1998). An introduction to efficiency and productivity analysis. 
Bostone, Kluwer Academic Pub. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                            13 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html


��A@? <$=>' د;د!
 BC
�Dد! ;ز ر
FGH; 
I ر;ن
J KL
7 'M;ر
� NOPQR ،ر;ن
J ST ز;د! وU�V;	 

76 

[22] Mehrgan, M., (2004). Evaluation of organizations performance: quantitative approach using data 
envelopment analysis. First edition, Tehran University publications Institute. 

[23] Bjurek, H. L., Hjalmarsson, L., Forsund, F. R., (1990). Deterministic parametric and nonparametric 
estimation in service production. Journal of Econometrics 46, 213-227. 

[24] Ali, A. I., Seiford, L. M., (1993). The mathematical programming approach to efficiency analysis, in 
Fried, H.o., lovell, C.A.K., Schmidt, S.S., the measurement of productive efficiency, Oxford 
University press, New york, 120-159. 

[25] Ferrier, G. D., Lovell, C. A. K.., (1990). Measuring cost efficiency in banking: economic and linear 
programming evidence. Journal of Econometrics, 46, 229-245. 

[26] Mohammadi, H., Barim Nejad, V., (2005). Efficiency of technical, economic, allocative and scale in 
production cooperatives using stochastic frontier methods and data envelopment analysis (case study 
of ghamrud plain in Qom province). Fifth biennial conference of Iranian agricultural economics 
society, Sistan and Baluchestan University, Zahedan. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://jamlu.liau.ac.ir/article-1-470-fa.html
http://www.tcpdf.org

