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Abstract: 

The purpose of the present study is investigating the 

impact of monetary policy on private sector investment 

of Iran,s agricultural subsectors (1978-2011). Therefore, 

the Generalized Method of Moments (GMM) is used. 

Obtained results indicated that the monetary policy in all 

3 subsectors has a positive and significant impact on 

private sector investment. The effectiveness of monetary 

policy on private sector investment of fisheries subsector 

has been evaluated more than other ones. So, following 

the imposition of monetary policy by the government, 

private sector investment in the fisheries subsector will 

increase more than two other subsectors. Elasticity of 

investment to interest rate and inflation is negative and 

significant, and to exchange rate and price index, is 

positive and significant. The effect of government 

investment in all 3 subsectors is negative and significant. 

According to emphasis of Article 143 of the Law of 

Fifth Development Plan on state support of the private 

sector investment in order to promote the agricultural 

sector's added value and according to results, the 

recommendation is that policy makers should pay 

attention to facilitate the flow of supplying credits to the 

agricultural sector. 
 
Keywords: Monetary Policy, Private Sector Investment, 
Agricultural Sector. 
JEL: E42, E51, E52. 
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3. Generalized Method of Moments (GMM) 
4. Hansen (1982) 
5. Hansen & Singleton (1983) 
6. Instrumental Variable 
7. Generalized Instrument Variables Estimator 
8. 2 Stage Least Square 
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4. Sundarajan & Thakur (1980) 
5. Seruvatu & Jayaraman (2001) 
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%�" ��SS'@1 ���SS% �SSD"� ��SS��2 �� ��SG��)ADF ( ���9
SS��

�� ��& .    C]��S� ���S��O� <�S'^1 �� ���O�?K �� ��"� P0�

   BS�� �S��� ��02�S  �� Y3�> ��$���'=� ��
&�*�� �$ ����  .

    �S$ };S� �� �S��� ��02�  �� Y3�> ��$���'=� ,� �1��3��

�� C��&�  ,
&�*��     ��S� ,S  ���S��O� �� �� �$��e
� ��;� ���1

��  . �� ��
 ����� �$ ���2 {N� 0 ,
%�O �
"���� �F�� ��� ��& .

 L0�K �� Y3�> �"�
�)1 (B�� ��& ���� ����.  

��'$  ,G>-� ,� ��+�� ��&    ��S� 0 ��S1 ��� ��$��e
�

    �S��� L0� ,S*1�� YS)�91 �� ���� ��$��e
� �"�� 0 };� �� ���

���& . �$ <�'^1 �� Y3�> ��$���'=� ,� �F�2 �� ���3   ,S���@�

,
&�*�� �$ };� ��  � ���S'1 ��;� C���   ���0 ,S���@� �� �S$��e


���&.     ��S'@1 ��$�0�
S�O P0� �� ���9
S�� �  �$���� C,���� ��

 ,
%�")GMM ( �  ���02�  �"�
� ��*
!� CB"�4� �� 0 ��& ��02� 

����2 �� ���9
��  ��$J-StatP0�  C- ��%��O)LM (  BS"�0 0

 �S� ���� ����  ����  ��S�O .     0 �S$���� ��02�S  �� YS3�> �"�S
�

����2  ��$  L0�SK �� ,S
%�O �F��   ��S$)2 ( 0)3 (   ��S& ,Sn���

B��. 

 8�*�1 .5M$& 0��-R -� LS�: T$��> -U��() 
V�!  ��!�$)ADF(  

��e
�  
��'@1 ���% �D"� ����2 �"���� ,
%�"  

��@� ,*1�� ����  
B!��� Q^ �"�  ��0�N��� Q^ �"�  T-�& Q^ �"�  

 �
"����,"���� ��oO�3��# Q^  �  lIP  **
-8/132

  **
-8/137  **

-4/041  L0� ,*1�� Y)�91  

 �
"����,"���� ��oO�
�0� �  lIG  
**

-5/683
  **

-7/017  **
-14/105  L0� ,*1�� Y)�91  

��4  ��� �
"����  lR  **
-6/398  **

-6/398  **
-6/398  L0� ,*1�� Y)�91  

�"�;!� T���*
!� �
"����  lDC 
**

-4/936
  **

-8/407
  **

-4/841
   ,*1�� Y)�91L0�  

��� ��� �
"����  lER 
**374/4-  **374/4-  **374/4-  };�  

B'�� �#�& �
"����  lP 
**-5/722  **-4/205  **-4/698  L0� ,*1�� Y)�91  

��1 ��� �
"����  lINF  **-3/678  **-3/678  **-3/678  };�  

��@� L�'
>� ���� �$ ����2 B!��� Q^ �"� ��
&�*��  0/001  

��@� L�'
>� ���� �$ ����2 ��0�N��� Q^ �"� ��
&�*��  0/000  

��@� L�'
>� ���� �$ ����2 T-�& Q^ �"� ��
&�*��  0/000  

NO,� :,
%�" Q$0R� ��$ 

 8�*�2 .�X�
$- ��
� �4V� ���X) -� LS�: T$��> </�� � 5��& "52��- ���  

��e
�  �!��� Q^ �"�  ��0�N��� Q^ �"�  T-�& Q^ �"�  

 �
"����,"���� ��oO�
�0� �  **
0/585 -  *

0/07 -  **
0/113 -  

��4  ��� �
"����  **
0/797 -  **

1/209 -  0/379 -  

��� ��� �
"����  **
0/236  **

0/394  0/028  

T���*
!� �
"����  **
0/23  **

0/257  **
0/384  

B'�� �#�& �
"����  **0/46  **0/097  **0/332  

��1 ��� �
"����  **0/344 -  **0/489 -  0/086  

 �
"����,"���� ��oO �,9�0 ��0� `" �  �3��# Q^   **
0/238 -  **

0/198 -  **
0/369  

 :*** 0* ���� I�1�1 ,  ��@� ���$�  };� �� ����5  0 �3��10 B�� �3��.  

NO,� :,
%�" Q$0R� ��$  
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����1 ���oO ��e
�,"���� ��oO �  �
�0� �,"���� ��oO  QS^  �

     Q^ �S"� �� C,S9�0 ��0� 0� �S  �S!��� Q^ �"� �� C�3��#

  ��0� `S" �  CT-�& Q^ �"� �� 0 ,9�0 ��0� ,� �  C��0�N���

��@� ,9�0 �& ��� . ��e
� C<�'^1 Y>��� �+ �� CY��� <�'$ , 

 �
"����,"���� ��oO ,S9�0 �� �
�0� �     <"��"�SK CIS���� ��S$

 �
"����,"���� ��oO�"��O �
�0� �.   ,S  ,K�1 �  C��"��"�K <"�

��+ ���  ���� �"�  ��$,"���� ��oO   ,"���S� sS"��1 0 �
�0� �

    C���0�S�� QS^  ����S �"� 0 �
#���"� ���� �� �
�0� Q^ 

B�� ,�K�1 Y �� .      T��S3 ,S  C�"�S
� ��S=91 �� C,?�S=� <"� , 

���
=O B�� ��& ,
#���� �1. 

 L0�SSK �� ��SS& ,SS"��� �"�SS
�)2 (BSS�� �2 �� ���SS>  ,SS�

 Q^ �"� ,� �$ �� T���*
!�����1 ��@� 0 B*x�   P��� �S  ����

  �S"�  C��02�  �� Y3�> �"�
� ,  ���
�� ��G�� ,  ��0 C���� ��0�%�

 ��*
!��4�2 ����2 �� ���9
�� �      C��
S=*'$��# C���S='$�� ��S$

J-Stat CF ����2 �"���� ����  0     ��S& ��02�S  ��S$R
2  0R

2 

 ����  ���� ��& Y"�@1  ��S�O ���S� .    ���S='$�� �S���  ���S 

    �� ��
S=*'$��# �S���  ��SG�� ,  0 B"�0 ����2 �� {��"��0

P0�  ����2-  ���9
S�� ��%��O �S�  ��S& .    �� ���9
S�� ,S� ��SU

    �S��� �� �(�S)�1 �S�e
� ����! ,  ,
= �0 ��e
� ,9�0 �  �"����

 c!� �� ��&      BS�� �� �� ��S# �"���S� ��S=1�0 <� �0� ����2

�$� .  

�*� 83 .0��-R 
$&�K�  ����4V� 
� ��!
� .�=>� ���

�&��R
�  

  
 Q^ �"�

B!���  

 Q^ �"�

��0�N���  

 Q^ �"�

T-�&  

R
2 

0/80  0/56  0/90  

Adj. R
2 

0/72  0/39  0/86  

Prob(F) 0/000  0/000  0/000  

Prob(J-Stat) 0/16  0/16  0/12  

Prob(White) 0/82  0/34  0/11  

Prob(LM-

test) 
0/06  0/99  0/08  

NO,� :,
%�" Q$0R� ��$ 

   L0�SK �� ��S& ,"��� �"�
� ,  ,K�1 � )3 (    ,S  BS"��! �S  0

��@� L�'
>�  ����2 ����F�'� C  ���S��O� B9O ���1    ,S  ��S$

��
=�� �����#�  ��*
!� �� ��& ,
%�O ��� .    �S���  ,S  C<"�� �S� 

����2 �"�� �"�
�  ,
#���� �$ �S�  ��S& .    <�S�@1 I"��S) �"��S��

)R2 (I"��) 0  ,
%�" Y"�@1 <��@1)Adj. R2 (  �S��� ,� �$ ��

 ���� 0 B�� ���� TA��@� L�*� Y �� �O��$� }�)�1 �� ���>

�� �$� ,
=���1 �(�)�1 ��$��e
�     �� ���S*� YS �� ��;S� ���

��$� }�)�1 �� ,
= �0 ��e
� T����e1 .��@� L�'
>�  ����2 ����

F  ���� ����� �$�    ��
S=$ �S*
@� TA��S@� .  ,�S)�%  �� �9S3

����2  ��$J-StatP0�  0 B"�0 C-   IS���� IS�1�1 ,  ��%��O

  ��SSK0 �SS! 0 {��SS"��0 ���SS='$ C����SS � ��SS$��e
� ���SS 

 BS�� ��
=*'$��# .      �S�@� L�S'
>� ,SD�"� ,S  ,SK�1 �S   ����

����2  ��$J-Stat  �� �1A�  ���� ,� �$ �� B"�0 01/0   CBS��

�'� C<"�� ��   ��S'� �� �� �93 ,�)�% ���1 .  �S'� kS��0 ��   ���S1

� �  TA��@� B9OYD� �$ 0 ���� � ��$��e
� ���  I������ �

,K��� {��"��0 ���='$�� ��� .  �S�@� L�S'
>� ,� �F�2 �� ���  ����

Q^ �"� �� ����2 <�"�� T-�& 0 B!��� ��$  �S1  ��10   �S3��

��@� };� �� CB��  ����90 �� C�3��     ��S$���� BS9O ���S1

,K��� ��
=*'$��# YD�� �  Q^ �"� 0� <"� ��� .   ��SG�� ,S 

 �� YD�� <"� ���'� h�+� AR �& ���9
�� �$���� �� .  ,S
*��

  �S! B�� <D'� ,� B=�� E;� �� ���# ,?�=� <"� ,  B"��!

 7�� Y��� ,  �F�����
�� YD�� ��K0     ,S
%�O ��S� ,S  ��S��2

          YDS�� �S  �S��� BS�� <SD'� �S�"� T��S*! ,S  C�S&�  ��&

    ���S  ��S& ,S
%�O ��� ,  ����2 ��� C�&�  ,K��� �F�����
��

�SS&�*� ISS���� YDSS�� ���� ��SS�� . �SS?� ��SS+ ,SS  C<"�� �SS� 

�'� �����O� B9O ���1       YDS�� C�F�S����
�� ��S(� ,S  �S$

�� 0 ����� �3�#  �� Y3�> �"�
� ,  ���1��'� ���
�� ��02� .  

 �����,"���� ��oO    ,S  �S!��� Q^ �S"� �� �3��# Q^  �

 �="����  �"� T��3�� ��&: 

lIPC=8/704-0/585lIGC(-2)-0/797lR+0/236Ler 

+0/23lDCC+0/46lPC-0/344lINF-0/238lIPC(-1)-

0/405AR(2) 

  ��S)��1 Q�� ,"���S�  ��oSO     ,S  B*S=� �S3��# QS^  �

,"���� ��oO  �S ��  C,9�0 ��0� 0� �  C�!��� Q^ �"� �� �
�0� �

 � 58/0- B�� .����1 ,"����  ��oSO   �S  BS�0� � ,"���S�  ��oSO �

 �S� �3��# Q^       �S&�  ��"��"�SK �S" 0 �
"�S'> �S���1 . ��

 ,� �1��3,"���� ��oO Y'D� B�0� �,"���� ��oO �3��# �

 C��&����1       ,S  �S  ,S� �1��S3 �� 0 �
"�S'> T��S3 ,  ���oO

��SS� C��SS& �SS3��# QSS^  ISS��� C�SS���1 k �SS�� ���O����SS1 

B�� ��"��"�K .  I"�S) ���  �9�� ,"���S�  ��oSO  �� �S
�0� �

 ,���@�,"���� ��oO ���� �3��# ��� �$�  ,�,"����  ��oSO �

 �  ��"��"�K ��� �!��� Q^ �"� �� �
�0�,"���� ��oO Q^  �

���� �SS3��# .,SS9�0 BSS?!  ���SS  ���,"���SS� ��oSSO C�SS
�0� �



20              ���*@& �$����&������D'$ 0 :����1 B���� $�� ���� �  ,"���� ���oO Q^  �3��# �� Q^ �"� ��$ ���0��� ���"�  

 

"���+ ���  ���� �  ��$,"���� ��oOB�� �.  �O�,"����  ��oSO� 

��0��� ��,  � � �0�O 0�"���� �  �S�  ,�*+ ���� �0� 0  C��S& �

,"���� ��oO� �$� �" ����S �   ,S� ~A�S'@�  ,"���S�  ��oSO�  �S$� 

�"�� ��" �$ �  0",� �0��, = ��� �"�� B��C  ��
�    QS^  �S��1

��'!� )B�0� (�� T��3 ���O.  ���,"���� ��oO� �$�  ���� �0�

  ,���
� �� ���,�  ;S=1�}  S)����C    ���S��� Cw�S# �-S3��C 

��+ �$�  2����   L�S��� �S����  S��� : 0 S���   �� ,S  CBS�� S�Y 

���� �0� �$ 0 ��� ",�  �$� �0� S�,    C�S
'�� �
S�    QS^  �S��1

3��#�  �F���� ��&.   �S9�� C,���@� <"� �� ��4  ��� I"�)

 ���� 0 ��� �� �$�        C��S4  ��S� �� Q"��S%� �S3�� `S" ,S�

 Q$�� IK��,"���� ��oO  ���S�� ,  �3��# �79/0   �S3��

�� ��& .���N� ���  �)��1 C�D��  ��� ��� Q"��%� �   �� ���oO

`��    0 ,S
%�" Q"��%� �$ ,"���S�  ��oSO  �S� Q$�S� �    ,S  C�S �"

 b��#,"���� ��oO  0 A�S  `="� �  ,� ���0��� Q^  �� �

 <�"�� �$���    BS�� ���S'$ ,S9�0 �  0 .  QS�� ,"���S�  ��oSO �

��@� 0 B*x� ��� ��� ,  B*=� �3��# Q^    ��S& ��02�  ���

B�� .   C��� ��S� ��S3�� `" Q"��%� �  ,"���S�  ��oSO �23/0 

�� Q"��%� �3�� � �" .   �2 �� ���S> �S�� T���*
!� B*x� I"�)

 ����� CT���*
!� Q"��%� �3�� `" �  ,� B�� ,"���S�  ��oSO �

�3��# 23/0 �� Q"��%� �3��  �S �" .    �2 ����S�  ,SF�
� <S"�

�� ���� B���� `" ����! ,  �"�;!� T���*
!� ,� B��   �S���1

 ���  �3��# Q^  s"��1 c!� ,"���� ��oO  Q^ �S"� �� �

���O �!��� . C��� �!��� TA��(� B'�� �#�&����1   BS*x�

��@� 0  �  ����,"���� ��oO���� �3��# Q^  � . Q"��S%� �  

 �� ���> k��0 �� ,� �!��� Q^ �"� TA��(� B'�� �#�&

     QS^  ��S���� CBS�� Q^ �S"� <"� �� T�����1 P��� Q"��%�

 ���  �3��#,"���� ��oO  0 ,S
%�" Q"��%� Q^ �"� <"� �� �

,"���� ��oO       0 ,"���S� YS3� BS�O��  ,S  �� �S3��# Q^ 

 �� ��� I=�,"���� ��oO  ��0�S��� Q^ �"� <"� �� � �S�  �S�� .

 ��1 �������1   �S�@� 0 �S9��   �S  ���� ,"���S�  ��oSO  QS^  �

���� �3��# .   ,S�"�$ 0 ���S��'+��� C��S1 ��� Q"��%� �    ��S$

�� Q"��%� ����1   CQS^  <"� TA��(� ,)�! CY ��� �� C� �"

 B"�'> 0 A�  ��=% ,K�� C�@�*+ Y���! �  ���  ,K��� B?! , 

h��� �� B�0�  CQ^  <"� TA��(� ��O������  B�� Q��

     ��SK0 ��S1 ��S� �S  I���
� L��(� B'�� Q"��%� ��D�� 0

����� . ,
��� Q^  <"� �� ����1 �$���� �� C<"�� ��  �S�  ��S& .

,�"�$ ���^��� TA��(� B'�� �$�O C�%�+ ��   �S���1 ��$

B=�� .     ,S  ���"�S� �$���S  QS^  <"� �� ����1 C�"��& <"� ��

���� ���'$ .�2 ��    S3��# QS^  ,S� �SK � ,"���S�  ��oSO �� �

Q^   }�K�1 �� �
'� �����'+��� 0 A�  �$���  �  ��$ �S�  �S$� C

      ���S  �S3��# QS^  ��S���� �� ��S1 ��� Q"��%� C<"�� �� 

,"���� ��oO�� ���0��� Q^  �� � �$�� .    ,SK�1 YS �� ,S
D�

 ���� <"� �� ��"�����1 ��@� 0 �9��  ���,"����  ��oSO   `S" �S  �

  �S  ,9�0 ��0� ,"���S�  ��oSO  BS�� ���SK ��0� � .   ,?�S=� <S"�

��  ,
&oO ��0� ,� �&�  �2 �� ���> ����1,"���� ��oO  QS^  �

       ��S���� �� ,S� ���S  ��S(� ,S  �S!��� Q^ �"� �� �3��#

,"���� ��oO    ,S���� �� �S3��# Q^  ,"���S�  ��oSO  <S"� �� �

�� Q^ �"� �$��.  

 �����,"���� ��oO �"� T��3 ,  ��� ��0�N��� Q^ �"� �

�  �="����� ��&:  
lIPL=5/707-0/07lIGL(-3)-1/209lR+ 0/394lER+ 

0/257lDCL+ 0/097lPL- 0/489lINF- 

0/198lIP
L
(-1)-0/651 AR(2) 

,"���� ��oO    C,S9�0 ��0� ,S� �S  CQ^ �"� <"� �� �
�0� �

����1 ��@� 0 �9��  �  ����,"���� ��oO ���� �S3��# Q^  � .

,"���� ��oO  ��"��"�SK ��� C��� Q^ �"� <"� �� �
�0� Q^  �

���� �3��# Q^  �  .     ,S9�0 ���S  �
S��  C,SK�1 Y �� ,
D�

,"���� ��oO �!��� Q^ �"� ,  B*=� Q^ �"� <"� �� �
�0� �

B�� .,�"�$ �� ,� �F�2 ��  Q^ �S"� �� B�0� ����'! ��$   ��S$

 ����! ,  ���0���,"���� ��oO    CBS�� ��S& ���9
S�� �S
�0� � 

 ,� B�� �2 �� ���> ,?�=� <"�,"���� ��oO  �� �S
�0� Q^  �

���� �"� C���� Q^ �"�  BS�� �!��� Q^ �"� �� �1 .  ��S������

 ,  ���� Q^ �"� �
�� ,"���� ��oO�  Y(� ,?'K �� CB �� ��$

k'K T�=���1 C�� ����4��   CYS�*� <"� �� ������ 0 ��& ��02

B��!�� <"� �  ���"�1 �4� . ��4  �������1  �S�@� 0 �9��  0 ���

 C��� ��� ����S1   �S�@� 0 BS*x�   �S  ���� ,"���S�  ��oSO  QS^  �

���� �3��# . Q��,"���� ��oO  ,S  B*=� �3��# Q^  �

�SS�@� 0 BSS*x� CBSS'�� �#�SS&  0 ��SS1 ��SS� ,SS  B*SS=� 0 ���

,"���SS� ��oSSO `SS" �SS  ��SS�@� 0 �SS9�� C,SS9�0 ��0� BSS�� ��� .

 ,
&oO ��0� C<"�� �� ,"����  ��oSO    �� C�S�� Q^ �S"� <S"� �� �

  ,S���� ���  �3��# Q^  ������ ,"���S�  ��oSO �S� �  �S$�� .
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Abstract: 

In this study, climate change impact on product yield 

and farmer's gross profit of Qazvin plain were studied. 

In this regard, first the trend of variables of temperature 

and precipitation changes during 1991-2011 were 

reviewed. Then, using regression analysis effect of 

temperature and precipitation variables on yield and 

acreage of wheat, barley, corn, canola, tomatoes, beets 

and alfalfa was investigated. Then, by entering the 

results of regression analysis in the positive 

mathematical programming model, the scenario of one 

degree increase in temperature and one mm decrease of 

rainfall on crop yield were analyzed. Results of 

regression analysis showed that during the study period, 

the increase in temperature and the decrease in 

precipitation. Also, results of regression analysis showed 

that changes in temperature and precipitation in Qazvin 

plain has a significant effect on products yield. Results 

of PMP model showed that with one degree increase in 

temperature and one mm decrease of rainfall, the yield 

of barley, corn, beet and alfalfa respectively 15, 24, 13 

and 17 percent increase and the yield of wheat, tomatoes 

and canola respectively 29, 20 and 23 percent decrease. 

Also, farmer's gross profit compared to the base year 

10/5 percent increases. In the end, due to prematurity of 

climate change in regional planning, to increase 

agricultural production in the Qazvin plain it was 

proposed that the first it should be considered the 

performance improve operating in per unit area (ha) and 

development the under cultivation of crops such as corn, 

beet and alfalfa be placed at the next priority. 

 
Keywords: Climate Change, Regression Analysis, 
Positive Mathematical Programming, Products Yield, 
Qazvin Plain. 
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Abstract: 

Global market of strategic agricultural commodities such 

as soybean and wheat, is influenced by oil price 

fluctuations and this issue affects on policymakers and 

producers decisions. In this paper, with considering the 

importance of oil price shocks, it is tried to realize the 

impact of oil market risk on the agricultural 

commodities market. For this aim, daily returns of 

global price of soybean and wheat as the most important 

agricultural beans and Brent oil in the period of 1 May 

2007 to end of 2014 are applied in modelling. Vector 

Error Correction Model (VECM) and Multivariate 

Generalized Autoregressive Conditional 

Heteroskedasticity (MGARCH) with VECH, BEKK and 

CCC methods are applied for investigating of 

relationships between markets. The results specify that a 

long run relationship is existed between the studied 

markets. Also, CCC method has been the best method 

for risk spillover modelling, which its results show that 

positive and significant relationship is exited between 

crude oil and agricultural commodities markets. 
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1. Error Correction Term (ECT) 
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�

B�� .    ���S�2 �S���� ,S+� �� ��$���@� �� ,��4  ,9�0 <��@1 ��� 

 ���9
�� �1���& 0 `�n��2�� ��& .  
  

3-2- 8*� ��� GARCH 3
�Z��*�j  

{��"��0 {"�1�� <�'^1 ��� - L�S� �� �+�& {��"����   ��S$
GARCH  ���9
SSS�� ���e
��SSS�U�SSS� ��SSS& .L�SSS�  ��SSS$

MGARCH  {��S"��0 {"�1�� <�'^1 �G� �� ��-  {��S"����

��   ��S=�1 ,
S�� 0� ,  ���1   ��S� ��S�  : L�S�     <S"� ,S� �"�S$
�� <�'^1 ���
=� T��3 ,  �� {"�1�� L�� 0 ����    ,S� �"�S$

    �+�S& ��
S=*'$ 0 �+�S& {��"��0 Q^  0� ,  �� {"�1��

L�� {N� 0 ��=�1   �S� �SF�� �2 �0� �  �"�� ����  �S�$� . ��
L�� ,?'K        <�S'^1 ���
S=� T��S3 ,S  �� {"�1�S� ,S� �"�$

�� �� ���� P0� ,  ���1  ��$VECH  0BEKK  ��S� ���&� .

 L�S� ,?'K ��    ��SK�� ��S$     L�S� �S�� �S�"� ,
S�� ��CCC 

�SS� �SS&�   0 �+�SS& {��SS"��0 B'SS=� 0� ,SS  �� {"�1�SS� ,SS�

      <�S'^1 �� ��S��$ {NS� 0 ���S� ,S"�F1 �+�& ��
=*'$

�� ���� .L�� ��D?'! P0�  �S$�   ��S& ��S�      �S"� T��S3 ,S 

�� �&� :  

1.  P0�VECH 

  ����SD'$ 0 0�?��  ���1 ,� P0� <"� ��)1988 (   ��S& ��S� 

�+�& {��"���� 0 {��"��0 ���'1 CB��   �� �@ �S1 T��3 ,  �$

                                                      
1. Maximum Likelihood  

 ,S'$ �  �+�& {��"���� 0 {��"��0   S1���#   ,
S&oO ��S$    ��S#
��
=$.  

)9(  
'VWℎ�YN	 =W + ∑ 2Z[Z�� 'VWℎ�QNZQN\́ � +∑ :ZẐ�� 'VWℎ�YNZ�  

 �SS�?'!'VWℎ   {"�1�SS� �SSx?x� <�"�SS� �SS3��!YN  H��SS# ��

�� ���.C   0 B �� ���� 2Z  0:Z  ��S� {"�1����
�   ��
S=$ �S$. 

�
����� ���@1 Q"��%� CP0� <"� �?3� YD��    ,S  �S��'^1 ��$

    �S  �S�*� ���'SJ1 ��*� <��M'$ 0 ,��'� ���@1 Q"��%� ���$

 {"�1�� ���  B*x� <�@�YN B��.  

2.  P0�BEKK 

 ��0�� 0 Y��� ���1 P0� <"�)1995 ( BS�� ��& �%�@� .  <S"�

 L�� �� �'�'@1 L��VECH ��   <�S@� YD�� �2 �� ,� �&� 

B�� ��& h�+�  {"�1�� ���  B*x� .  

)10(  
YN =BBU + ∑ ∑ 2UOZOO�� QNZ[Z�� QN\́ 2OZ +∑ ∑ :U OZOO�� YNZ[Z�� :OZ  

�2 �� ,�BBU C2OZ 0B`a �
����� {"�1��  0 �$C  {"�1�� `"

B�� �x?x� <�"�� . {"�1�� ���� ,"�F1C    0� ]�SJ?3�> ,S 
 {"�1�� ���  B*x� <�@� C�x?x� <�"�� {"�1��Hc   <�'SJ1 ��

�� ���.  

3.  P0�CCC 

 P0�CCC 0�?��  ���1 C)1990 ( �S& �%�@� .  P0� <S"� ��

{��"��0 {"�1��-     ,S"�F1 �S"� T��S3 ,S  �� �+�& {��"����

�� ���� .  

)11(  YN = dN�dN 
C�2 �� ,� dN  �+�& {��"��0 {"�1�� B�� �"�� T��3 ,  ,�

�� �� 0 �&�  ��� ���  �"� T��3 ,  �� �2 ���1:  

)12(  dN = e&11,t
	, &22,t

, … , &��,N	g 
 C<��M'$�      T��S3 ,S  ,S� BS�� �+�& ��
=*'$ {"�1��

    �S"� T��S3 ,S  0 B�� ��& ,
%�O �G� �� ���� L�+ �� B ��

 ��� �� ��&:  

)13(  � = hi�Z	j 
   ���� ,S  ,S� ���+ , T = 1,… ,k Ci�� = 1	  �S�  �S&�  .

���02 B�� ,  ���  YN �"��� P0� <"� � :  

)14(  
YN = B + ∑ 2ZQNZ2[

Z�1
+

∑ :ZYNZ^
Z�1

  

  <SSS"� �� ,SSS���� <SSS"� �� CISSS�1�1 <"�SSS 3  ESSS?
^� P0�
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MGARCH L�� ���   ���9
�� ������ ��&  L�� <"�
4  0 ��SS$���@� �� ���9
SS�� �SS SBC  0AIC �SS� �^SS�� ���SSO.

LM� 2. P>
� PA> 3&-�� � P��' ��&��>  

NO,� : ���#� B"������ �$ ����
�� �)2014(  

LM� 3. �$�	 �V�=�; 3&-�� � P��' ��&��>   

NO,� : B"�
�� L�0 L���0p B"��)2014.(  

LM� 4. .*�� 3&-�� � P��' ��&��>  

NO,� : B"�
�� L�0 L���0p B"��)2014(

4. 0�$� l���*  
   �� �SS�O 0 �"�SS� ,SS��F�� BSS�'$� BSS?! ,SS  C,SS���� <SS"� ��

     ��S� 0� <S"� ���S4K BS'�� �� C���0��� �!��� TA��(�

B�� ��& ���9
�� ����� . ����� ��� ��� B9� ����  �� <��M'$

�& ���9
�� B��  B9�B�� � .���� �$    ���S  �� ,S���0� T��3 , 

 �����1  ��2007  L�� �#2 �12014 �� ����   ���@1 ,� ���&
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 �2 T��$�SS��1866 �SS� ���� �SS&�  .���� �SS$  ,SS  i�SS �� �
 �
S�� L�0 L���0p B"�� �� ���0��� TA��(�B"1 )2014(  0

���� �$   ��S�#� ,S!�'F� B"�� �� B��  B9� B'�� �����  �S$ �

����
��2 )2014 (B�� ��& B%�"�� .    �� ��S& <�S';� ���S 

 �"�"������ �$ ��� ,="��� <��M'$ 0     �� CES?
^� ���S�� ��S$

����  ��� �'
"���� ��$   �S� ���9
S�� ����� ��$    �� ,S� ���SO

 ,*��(� �"� ,���@� s"�+�� ��&:  

)15(  ?N = ln n ^o
^op1

q × 100 ,			r = 1, … , s  

YD& �$ �2  ���4 C ���$� �������  ����  0 B'�� ����� ��$
�� ����  ���� ��$��e
� �'
"���� ��&� .  

 �� ����$ �� YDS&  �S$ �2  �S�� 4 BS'�� C    �^"��S1 ��S$

���       ����S  0 YDS& vSU B'S� �� �S���  ���� ����� ��$

 B��� B'� �� �2 �'
"����YD&  �S$    BS�� ��S& ���� ��S�� .

 �+ �� �S$��e
� �'
"���� ����  ,� B�� ��� ,  �A   ,S���@� sS"

)15 (,  B�� ���2 B��.  

  ��S� ,S  i� �� �9�3�1 ��$���2 �� �#�      ���S� ���S�� ��S$

 L0�K �� ���� 1 B�� ��& ���02 .  

 8�*�1 .�
	 �� f�)
� 5A�S�) ������R  5>��- ���  

��e
�  B��  B9�  
 ,��F��

�"��  
��O  

<������  0039/0-  0184/0  0061/0  

�'"����  873/7  133/6  975/4  

�'����  31/7 -  676/5 -  631/9 -  

������
�� h��(��  9253/0  9323/0  0715/1  

����U  0054/0  2278/0-  4482/0-  

�O����  928/10  587/6  022/8  

 B=1
Jarque-

Bera 

***23/4885  ***89/1016  ***09/2024  

***515/38  ***092/61  **243/25  
***5/815  ***09/217  ***036/86  

***  };� �� �����@�1%  C**  };� �� �����@�5%  

NO,� :,
%�" s��(1 ��$  

��'$  L0�K �� ,� ,��O1 �� ��$���   ������
S�� h��(�� C���O

��� ,��  �� ��O ����       <S"� ,S� BS�� ���S  �1A�  ����� ��$

 ������ �$�     ���S  ���S�� ��S� <"� �� T������ <"�
��  ,�
B�� .CB��  B9� ����  �K ,       CBS�� BS*x� ����SU ����� ,S�

���   �S���� �S9�� ����U ���0��� TA��(� ����� ��$ . ��

                                                      
1. Wall Street Journal (2014) 

2. Federal Reserve Economic Data 

   ���S  �O��S�� ����� <"�
��  ����� B��  B9� C�O���� �G�
 k"��1 ,� B�� �2 ���$� ���� �O���� �A�  �"���� ,� B��

� 0 ��1 ,?� ����� B�� 5�U ��$ . ����2 ,  ,K�1 � Jarque-

Bera �� ��$��� ���  ��S� ,'$ ,� ���O     ���S� ���S�� ��S$

 };� �� ���� 1%    �S� �� �� L�S��� kS"��1 u�S% C  �S��� . ��

 ����2 /��� �  ��� B"�4�Ljung-Box  ���S�2   ��S$/  0/2 

��� ���        <S"� �����S�@� ,S� BS�� ��S& P���O ����� ��$
 ���� �"���� �S�  �S$�   ��S� ,S�     B�S3�# ����� ���S�� ��S$

� {��SS"��0 �SS� ��
SS=*'$��# 0 ���SS='$� ��SS&�  . <"�� �SS� 

L�� P0� �� ���9
�� �  ����     �+�S& ��S='$�� {��S"��0 ��$
�� L��@� �&� .  

     ,S�"� ����� ���S�� ��S� ��S$��e
� �
��  ,� �"�F�2 ��

0�  C��
=$ �>�0�  �S'� �>�0 ,�"� �OR"0 <
%�O �G� ��   ���S1

��� ���9
�� �$��e
� <"� �� ���
=� ��+ ,  .  �"�S"�� ����2 ��� 

 <"����� �$ ����2 �� ,���� <"� �� �D"� ��$-  ��S'@1 ���S%   ,S
%�"

���% 0 �D"� )1979 ( 0%   �0�S� {NS�?�)1988 (   ��S& ���9
S��

B�� .u�% ����2 <"� �93    ,; �S) �S  ,� B�� �2 �$  0 BS ��

B=�� �"�� ����� ��� C�;# ��0� .     �9S3 u�S% �SO� <"�� �S� 

�� ���& �� ����2 0� <"� ���1       ��S� ,S� ��S'� ��S�  ���S1

�� �"�� ����  ���� ����� �&�  . L0�K2  ��S��2 �"��S�� C   ��S$

��� ���  �� �"�"��  ���� ����  ���� ����� ��$��  �S$�   ,S�

 �"�
� BS�� �2 �� ���>   ��S� ,S�   �S�� ��S$  };S� �� ��1 %

�� 0 ��
=$ �"�� C������@�    ��S� <S"� �� ���S1    �� ���S�� ��S$

L�� <�'^1 ��� ���9
�� �$.  
 8�*�2 .0��-R -� LS�: T$��>  5$�$�� ���  

����  ����� ���  ���% �D"�  �0�� {N�?�%  

B��  B9�  ***151/42-  ***191/42-  

�"�� ,��F��  ***426/26-  ***861/39-  

��O  ***067/44-  ***093/44-  
***  };� �� �����@�1%  

o#�� :,
%�" ��O��="�� ��$  

  

4-1- 8*� &��R
�  ��h>�$��� � ��4>��� � 

  ��S� ���S  �����@� ,  ,K�1 �  <"�� ��     �S� ���S�� ��S$   ���S1

L�� �$ Y�?(1 ��G�� ,  �� {��"��0 0 <������ �����1 w�&   �S$

��'� ��02�  .C<������ L�� ��02�  ��G�� ,   �^�� ���  ��
 �

���?  ,; �� ��K0 ��&�    BS9� 0 ���0�S�� TA�S�(� <�  T

     ���0�S�� L�S�(� 0 BS9� ��S�e
� 0� �
=�� `" �� �� �4�2

L��  �S� ����  ��S�� .      C,S; �� <S"� �"�S���& ���S  <�S�M'$



50                             L��& ��� ����D'$ 0 :L�� w�& B"��� ���� �!��� TA��(� ����  �  �
9� ��$ : ,@��;� ����...  

 

�� �$ ,K�� ���1 ��
&�*��1  ����2 �� ���9
�� �  �� �$��e
� <� 
 �S�� ����2 0 ��=��$�" ,tuvwx     �"�'�
S��� �x���S> ��S��2 0

,%vy �� ,� ��� �^��    �� �� �S"� TA��S@� �4�2 ���  ���1

B%�O �G�:  

)18(  
,tuvwx�r	 =−s∑ ln	�1-,��	���Nz1

  

)19(  ,%vy {r, r + 1| = −s�1-,�Nz1	 
 C�2 �� ,�,��    ,S�"� ��S& ��� <�S'^1 �"����    ,S�^�� ��S$

    �"��S�� �S4�2 ,S  ,� ��
=$ �"���'$ ��$����  ��02�  �� ,?3�>

 ,
9O �R"0�� ��&  0s �� <�'^1 �� T��$��� ���@1  �S&�  . ��
 ����2,tuvwx    �S"���'$ ��S$����  ,� B�� �2 �93 ,�)�%

 �0�=� �" 0 �
'�? �&�  .  C�S�"� h�+ ��,%vy    ,�S)�% �S��
���@1 ,� B�� �2 �93     �0�S=� �S"���'$ ��S$���� ?  �S&�  .

  ��S$���@� 0 ��=��$�" ����2 �� ���9
�� �  ��
 �AIC  0SBC 

 ����2 <"� ���  ,��4  ,9�0 �����2   ,S
%�O �G� �� �S�  ��S&  0
����2 �2 �� {�  ,9�0 �  T����?  ,; �� ��$2  B�� ��& �F��

  CBS9� 0 �"�� ,��F�� CB9� ��$��e
� �
=�� ���  �2 �"���� 0

 L0��K �� ��O3  ���6 B�� ��& ���� ����.  
  

 8�*�3 . �����&
� 5$�
4�� 0��-RU� �����>� �
	  ���

�$�	 �V�=�; � PA> 5>��-   

,�)�%  �R"0 �"����   ����2,tuvwx  

None 1794/0  ***006/644  

At most 1 1379/0  ***157/276  

,�)�%  �R"0 �"����   ����2,%vy  

None 1794/0  ***849/367  

At most 1 1379/0  ***157/276  
***  };� �� �����@�1%  

NO,� :,
%�" s��(1 ��$  

 8�*�4 .PA> � �$�	 �V�=�; 3&-�� <*�*��� �Y���   

 L���� T����?  ,; ��

��&  

�"�� ,��F�� ����   B9� ����   

1  
177/2 -  

)109/0(  

B�� ������
�� ��;# ����� C�
���� Y#�� ��!.  

NO,� :,
%�" ��O��="�� ��$  

 L0�K ,  ,K�1 � 4 ��$��� C��  ��S&     i�S*1�� I"�S) ,S�
 T����?  C��& ������
��   ��S�� YS��! <"� ,� CB�� ��& �9��

 B9� 0 �"�� ,��F�� ����  <�  B*x� T����?  ,; �� ��K0 ���$�

�� B��  �&� .       C������
S�� ��S;# ���S�� ,S  ,SK�1 �  <��M'$

      ����S  0 BS9� BS'�� ����S  ��S�� T����?  I"�) ���� ��@�
                                                      
1. Cointegration  

 ��"�1 �"�� ,��F����  ��S& .     T�S���?  �S"���'$ ��S��2 �"�S
�
��� ����  `" ��K0 �� ���> ��� ��O 0 B9� B'�� ����  ��$

B��$��e
� <"� <�  �"���'$ ����  .   �S� /�S�� <S"� �    ���S1

��'� ��02�  �� �$��e
� <"� ���� T����?  ,; �� .  

 8�*�5 . �����&
� 5$�
4�� 0��-RU� �����>� �
	  ���

.*�� � PA> 5>��-   

,�)�%  �R"0 �"����   ����2,tuvwx  

None 2635/0  2/1076  

At most 1 2382/0  ***69/506  

,�)�%  �R"0 �"����   ����2,%vy  

None 2635/0  ***512/569  

At most 1 2382/0  ***694/506  
***  };� �� �����@�1%  

NO,� :,
%�" ��O��="�� ��$  

 L0�K)6 ( ����  ���� T����?  �"���'$ ,; �� ��02�  �"�
�

 ���� �� ��O 0 B9��� �$� .     �S� ��SG
�� ,S� ��S+ ��S'$  C�0�

   0 BS*x� T�S���?  �� �$ ��e
� 0� <"� T����?  i�*1�� I"�)

B�� ��� ��@� .     BS�� ,S  T�S���?  I"�S) ������ CL�> <"� � 

   �
S��  ���S=  �"�� ,��F�� 0 B9� B'�� ���� i�*1�� ���  ���2

B�� ��O 0 B9� B'�� ,; �� ��� �� I"�) <"� ������ �� .  <S"�

 7�)����  ����1����1  A�S  ��"oS�    �� �� �"�S� ,S��F�� BS'�� �1

w�& �$� ���� T����?  �� �
9� ��$ .  
  

 8�*�6 .PA> � .*�� 3&-�� <*�*��� �Y���   

 L���� T����?  ,; ��

��&  

��O ����   B9� ����   

1  
7803/0-  

)0501/0(  

B�� ������
�� ��;# ����� C�
���� Y#�� ��!.  

NO,� :,
%�" ��O��="�� ��$  

�$ ��02�  �� {� �� C�$��e
� ���� ��
&�*��  L�S� ���1   ���S�

VECM ��� �F�� �� .,9�0 ���@1 ,D�2 ,  ,K�1 �    �S  ,��4  ��$

 C�$���@� �� ���9
��2     �S� �oS� CBS�� ��S& ��02�     ,S���@� ���S1
VECM B�� ��& ���  -*� ,� ,M�2 ,  ,K�1 �  ��  T��3 , 

B%�O �G� �� �"�:  

)18(  

∆} = P}}r−1 + P~~r−1

+ M
1
}Δ}r−1

+ M
2
}Δ}r−2

+ M
1
~ΔOr−1

+ M
1
~ΔOr−2 

 C�2 �� ,�∆} �"�� ,��F�� Y)�91 0 ΔO    BS��  BS9� Y)�91
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�� �&�  . ,D�2 ,  ,K�1 � PZ = ,�Z�� �o� C  5�% ,���@� ���1

��� �="����  �"� T��3 ,  ��:  

)19(  

∆} = ,��}}r−1 + �~~r−1	
+ M

1
}Δ}r−1

+ M
2
}Δ}r−2

+ M
1
~ΔOr−1

+ M
1
~ΔOr−2 

 ����� T�*��(� <"� �� ,��6  �  � �� 1     ��S& ,S
%�O �SG� ��

B��. C��"� �%�+ ��  

)20(  

∆~ = ,��}}r−1 + �~~r−1	
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Abstract: 
The main objective of the study is to evaluate the impact of 

information and communication technology and knowledge 

based agricultural production on rural development through a 

justified income distribution policy. For this purpose and in 

order to test Kuznet's inverted U theory, econometric method 

and panel data regression has been designed to analyze the 

effect of information and communication technologies on 

income distribution during the period 2004-2013, for 30 

provinces. The result showed that information and 

communication technology development has improved the 

income distribution and economic justice in country's rural 

communities. Moreover, the present study approves Kuznet's 

inverted U theory with respect to the economic growth and 

income distribution. The results obtained from model 

estimation, show that number of computer users (-0.11) and 

agricultural sector value added (-3.56), have positive effect on 

rural income gap reduction. On the other hand, the coefficient 

derived from model estimation, showed significant and 

negative effect of urbanization (0/12) and unemployment rate 

(0/36) on rural income gap reduction. That means, ICT and 

agricultural production development play an important role in 

rural income gap reduction and with rising unemployment 

and urbanization rate, the condition of income distribution 

and rural well being proved to be worsened in rural 

communities during the period of study. 
Keywords: Income Distribution, ICT, Panel Data, 
Agriculture. 
JEL: F64, E16, E27. 
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Abstract: 

Considering the highly importance of the agricultural 
sector in the provincial economy of Ilam and the 
emergence of awareness of demands for the forms of 
energy in the mentioned sector, as well as awareness of 
the price liberalization policies applied on the forms of 
energy, the present study aims to investigate the 
demands for the major energy consumptions in the 
agricultural sectors. The aim of this study is to determine 
the influencing factors on energy consumption patterns; 
and to determine the complementary and altering energy 
relations, using the estimating demand for different 
forms of energy.  
This study applies the Almost Ideal Demand System to 
estimate the elasticity of the forms of energy. The 
achieved results exhibit the adversity and conformity of 
all the energy own-price elasticities to the demand 
theory. Results on the cross elasticity indicate to large 
extant identical in both restricted and unrestricted cases 
and to some extant low for the cross elasticity between 
the forms of energy. Moreover, the results indicate 
positive and less than one for the income elasticity of 
energy in the restricted case, that are considered as an 
essential commodity. 

 
Keywords: Energy, Demand Function, Almost Ideal 
Demand System, Price Elasticity. 
JEL:Q41, Q21, Q11. 
 
 

    0�p�-� \A�� �����A4��j �� 06$��  	& 6��c��& �A im�& '���& 0	����= EFA 0<�*&

 0�p�-� _�� �q�>��-� 6$�& (� 
 

*0�)�� �,& ���j1 L0$��� �
* �,& r��2  
1. $A2� ������� ��!"#� �1�3 ������� 

2 .��!"#� �(�� )�*(��+ $A2� ������� 

)�8���� :01/10/1394            .��/� :06/12/1394(  

  
  

The Estimation of Main Energy Carriers Demand Functions at Agriculture 

Sector in Ilam Province: Almost Ideal Demanding System Approach 
 

*
Heshmatollah Asgari

1
, Roohollah Noor Mohammadi

 2 

1. Assistant Professor in Economics, Ilam University, Ilam, Iran 

2. M.A. in Economics,  Ilam University, Ilam ,Iran 

Received: 22/Dec/2015          Accepted: 25/Feb/2016 
 

 



72                                    ��'(���� 0 ���=! :Y��> ��)��1 k �1 ��02�   ���0��� Q^  �p��� ��'! ��$...  

 

1. ��$-�  

 �2 �0�S  ,� B�� ��> ,  �p��� B�'$� C����� ��! ��C   ,S�

       YDS�� ��SU� B"�S�  T�S�> ,SD?  C��S�
�� 0 �p����D1 �4�1

  �0�S  �
@�3 0 ����
�� ,@��1 ��0��� ��"� ��& �$��# �����

 BS=�� �"o� ��D�� �p��� 7���� ���O��� ,  .    ���S�! ,S  �p�S��
 S1 �"�4� �%��� �A�� `"�     �S�  Q"�S�2 0 ��S%� ��S��� <��

   �$�S�"2�% �� ��S���1 ���S4� `" ����! ,  0 B��  0 ��S���1 �

���� �"��� ,  Q�� ����
�� s�0� .  0 <�S';� <���1 0� <"� ��
      �S���1 ���S  IS���� �
S=  �S� `" �� �%��� �p��� k��� , 

�� �$��% �� E?
^� T���# 0 �$A��  ����1 s�0� 0 �&� 0 �"�'�
 0 ���� ���'$ ,  �� �� �� ��"� �*� �� A�� <"� ��K0 ,  ,K�1 � 

 C�$�����# �%�����   QS�� ,@��K ��%� 0 ���%� B� �?;� Q"��%�

�� �9"� �� �"��� ,  �"�'� .    �p�S�� ,S)�! BS���� Y��� <�'$ , 
B���� ������ 0 Q^  <"� ,  i� �� T�� �� ��   QS^  ����oO

 �RS"0 ���"�K �� �p���   BS�� �����S#�  �� .   <�S�" ��S;   ,S)�!

 0 h�9& ��"��1 ,� B�� �=�� �1��3 �� �4�1 �p��� <�';�
���O ����1 �p��� ��)��1 �� <&0� .  

�R"0 ���"�K ���0��� Q^  -"� ��
�� ���
�� ��  ���� ��

Q^  �"�� ,  B*=� Q^  <"� �� �p��� h��� 0� <"� �� 0  �$

,K�1 Y �� B=$ �1 .P��� �4�    YS� �� ���0��� Q^  ��0�%�

P���   L�S� L�+ �� ��
�� ��0�%�   ��S$90-1379  �0�S> 3/8 

 ���  �3����B1.  

 B?!C���0��� Q^  �4� ���  <�"��   B>�S=� �  �0-!

C��
�� ��  �� Q�  �� �"� ���0��� Y��� , 75   s+�S�� �3��

�� ��
�� �&� .  ,  B"��! � ,"���� ��oO k ��� Q^  �� B�0� �

��$�� 0 � 2     ���0�S�� h�S$ �S  �S��^�    B#�S� BS�� ��

��
�� )8 �� (L�� �� �� 0 �"� ���0��� ���"2 ��$   �2 ����S 

 �& �$��# ���� 5�� ���� �� 0 <�';� C� 2 ���0��� B'� , 

0 P���    Q"��S%� ��4K T��3 ,  ����
�� Q^  <"� ��0�%�

B%�" �$��#2 .  
���0��% h��� ��0�  �S
9� ��$   ��0� �� ���0�S�� QS^  

90-69  �&� � 6/7  �� C�3��2996   L�S� �� I@D� �
�1369 

 , 13938    L�S� �� IS@D� �
�1390   BS�� ���S�� .  BS����

v'� B#�� ���e1    ��SO BS9� �� ���0��� 7���� �� ���� 2 ��$

 Q^  <"� �� ��O B9� h��� ,� B�� ��& c!�  5�  , � ��0

                                                      
1 .]�=> P���O C���"� ���2 ����   ,S�;�� ��S$    -S"� ��
S�� ��1379   �S1

1390  

2 . L�� ,K��  �����1390 ���� Y�  

 ��0���&�  ,
&�� .L�� �� ,
*��  ��#� ��$ Q"��%� Y��� ,  ���@1
0 �$p�N'� ���
="� �0�3 �����1 ��F�    ���0�S�� QS^  ��S$C 

 h��� T�& Q$��� <" L�S� �� �@  ���02�%   ��S$84-82  ��

�'� ��4�� Q^  <"� �&� .  �  ���0��� Q^  �� 5�  h���

5/25   �� C,�A�S� �&� �3��1200     �� B!�S� T�0 �S?�� ���S$

 L��1369  , 862800    L�S� �� B!�S� T�0 �?�� ���$1390 

B�� ����� .  h�S�� �S&� k"�� ��0� <"� �?3� Y���  5�S   ��
K� ,  ���0��� Q^ B���� ���  ��$B�0�  ��  �S��   ���S'�

��U �� ��  ���0��� ]2 ��$ ���O.  ,
*��,%�3 ,  ��� <"�  �"�K

B9� h��� �� ��O ,�"�$ Q$�� 0     YS�� 0 YS'> �� �S&�� ��$
B#��    BS�� ���S� `S'� ���     ��SK0 <S"� �S   L�S� ��1390 

 �� �
'� �4� �  Q^  <"� �� 5�  h���15    <"�S
'� C�S3��
 0 �4��� �� h��� Q^  <�  �$����
�� �  b��
#� ��# , 

B�� ����3.   

       0 -S"� ��
S�� �� ���0�S�� QS^  BS�'$� ,S  ,K�1 � 
<�'$    YS��> �?S3� QS�� ��+      QS^  ,@S��1 �� �p�S�� ��S$

���0���C Y��> ��)��1 ����  ,  ,@��;� <"� ��    �p�S�� ��S$

  P0� ,S  0 -"� ��
�� ���0��� Q^  �� 5�  0 B9� �R"0 , 
��1 �
=�� ��)~�*"��1 ��"�  ,
#���� L2�� ��&.  

  

2. f -�� �@ � �  
����� 0 ���%4  ,@��;� ���� �� B@�3 0 ����# 5�  ���  �)��1

���� ���� ,@��;� ��� .       ��S)��1 ��S  <�S�0� ���S  ,S@��;� <S"� ��

��1�� B�� ��& `�D91 �p��� T����?  0 T�� . C,@��;� <"� ��

h��� Y"��0 ���@1 T����e1       ���S� �S���  ���S� �p�S�� ��S���

BSS�� ,SS
%�O .   Y"�SS�0 ���SS@1 ,SS� ��� ��SS�� sSS��(1 ,SSF�
�
h��� �  0 BS�@'K T����e1 C��2�� T����e1 ,  ~�1�'! �p��� ����

 �p��� B'�� 0 ���� ��
=  5�  w�
�� ��$�����# ���@1 ����S1 

��@�   ����S� Y"�S�0 <"� ���@1 �  ���� )   C���S�� 0 �S��%1962 :
38(.  

/�� 0 �
=�� 5   B@�S3 Q^  �� 5�  ���  �)��1 ��  ���S�
����� ���� ,@��;� .  s��(1 <"� �� �4�2  ,S� ������ ,F�
� <"� ,

      ES?
^� 7��S�� �S"�  ,S� YS��� <"� ,  �� ���9?1 ,*��(� P0�

  �S'� C��S'� Y"�*1 L��@� �>�0 ,  �� �p���   B%�"oS� ���S1 .  ,S 
�p��� Y"�*1 �4�2 ����!       L��S@� �S>�0 ,S  ES?
^� ��S$)  ~-xS�

�# B9� ,D�  L��@� (   �p�S�� ES?
^� 7���� ,� �� B���> <"�

                                                      
3.  ,������1�p��� L�� �� ���"� E?
^� ��$  

4. Fisher & Kaizen (1962) 

5. Baxter & Ress (1963) 



���0��� 0 �"�
�0� ���
�� ,@��1 0 �&�C L0� ��0� C C0� ���'& ��9��1394                                     73  

  

 p�S�� ,  Y"�*1 Y ��      �SG� �� C�S����� ���S=D" ���9
S�� YS �� �
�'� ����O ) C/�� 0 �
=�� 1963 :277(. 

=!D ��    �S  ����S# QS^  �� 5�  ���  �)��1 <�'^1 , 

 �� ���9
������ �$���9?1 �1  <�  ��16   ,S�;�� 5�S  B��&  ��

 ��0� �+78-1374 B#���� . ���� �"�
���  �S$�   ,S�  QS��

��1�� �� �
'�� `" ,  `"��� CT��     ��S�2�� QS�� 0 BS��

B�� `" �� �
'� .,
%�" C<��M'$    BS�@��0 <S"� <�*� L�� ��$
B#�� 0 5�  �p��� ,� B��    B*S=� <�S���K B��> ��"� ��$

����� ��"�D" ,  )=!D C��1379 :110( .  

  ���SS �� 0 ��SSO�4�,SS@��;� ��   �SS���  ,SS  �� ��SS)��1
��1��   YS�� 0 YS'> Q^  �� <"��  T����?  0 T��  �S�
#���� .

�"�
� ����  �4�2 ��� ����  ,�    ��S1�� �� <"�S�  �S
'�� Q��
 T��04/0-   BS'�� ����� B�*x1 ��U �?"A� ,  T����?  �� 0

    YS��0 YS'> QS^  �� �2 ���  I���� <"��"�K ��*� 0 �'��

�   B�� ���  ��@�)��� �� 0 ��O�4�C 1388 :368(.   
 �M��N� 0 ��R����,���� �� ���  ,S  ��     }�(S�1 L�S� <�S�@1

���"� �� <"��  ��)��1 ��;# ,� ��
#����  sS��(1 �"�
�  �S4�2 

         �S�2�� 0 BS'�� ,S  B*S=� <"�S�  ���S  �S)��1 ,S� ��� ����
�    BS�� ��0�) �A�� `" <"��  ��@" �B�� Q��)  ��RS����

�M��N� 0C 1386 :29 .( 

 ����D'$ 0 {'&B9� ���  �)��1 �����    �� ��S�� �� ��SO

���� ����  ��� .B9� h���  C��O B9� �@��0 B'��    �S���1 0 ��SO

���#��     sS��(1 <S"� �� ,S@��;� ���� ��$��e
� C,���� �?#��
��
SS=$ .    P0� �� ���9
SS�� �SS  sSS��(1 <SS"� ��<SS=��$�"-

K�/��?�2C 0��K �@'F'$ 0 T����?  ,; ��3 � ��$��e
� ���

       ��02�S  �S;# }�(S�1 ��S��� �F���S� 0 ,S@��;� C���&� ����

"��OB�� �� ) C����D'$ 0 {'&1390 :99( .  

��0�� 0 ��2 ���4     ���S� L�S� ���S�! B(1 L�� `" ��

 ����
�� , Q�� 0 ��02�  �)��1 ��� �   ���S"� �� ���D=� 5� 

 �� L��1392 ��
#���� .   ��S�� ��S� ���S  �� ,@��;� <"� �4�2� 

1967  �12009   C�S>�0 ,�"� ����2 �� 0 ����� ���� �0���0 ����

��
%�O ��4  �;# }�(�1 L�� 0 ��
&�*�� �$ .  BS�� ,  �"�
�
 ��U�� 5�  B'�� ,� ��  7�)�� <"� �����  �4�2 Q$0R� �� ���2

B�� �>�0 �� �
'� ���2�� Q�� 0 B�� .  ��S4�� <��M'$ �4�2

�
=�� ��
&��   �S+ �� ��S��� `�# ��$     `S" ���S�! ,S  �0�

                                                      
1. Pooling Data 

2. Johanson & Juselius Method 

3. Cointegration 

4. Pourazarm & Cooray (2013) 

 ]�=(� ����
�� B%���� �#�&�� ��&  ,�����1    �S  BS*x�
���� ����# 5�  ��)��1 .Q�� <��M'$ �4�2     ,S� �S���'� �S�� 

L�� ���  ���D=� �%��� 5�  ,�A�� �&� ���   ��S$2014  0

2020  L��@� I�1�1 , 29٪  080٪    ��S�� �S$��#)  0 ��2 ��S�
 C��0��2013 :31(  

  

3. �Y* �*�>�f -�� 0<
,$�� � 0  
  `S1 TA��@� <"��"�K �'
=�� ��)��1 k ��1 ��#� ������ ��

��& ��� .�� �� �'
=�� ��)��1 k ��1  ��G�1 ,
�� ��4U �� ���1
 ���SS��SS;# H��SS^� �
SS=��5 C ���
SS=� �SS�: BSS� �?;� k �SS1

��?=���1 C���10� �
=��6  0   ��S"� ~�S*"��1 ��S)��1 �
=�� L2 .

 ~�SS*"��1 ��SS)��1 �
SS=����SS"� L2C �2 �� ,SS� BSS�� �'
SS=�� 
  h�S�� H��S^� k �1 `" �� C�)��1 TA��@�    ,S  ��S���  T��S3

)��� .��(7  H��^
���� ��& ) C�*��� 0 ��
"�1980 :312(8.   

312(8.   
)1(  

[ ] [ ]ln  e(u,p)=(1-u)ln ( ) ( ) ln ( )p u b pα +  

   ,S� BS�� <"� �  u�% ,; �� <"� ��  h�S�� BS� �?;�   ��S���

 �&�  `" 0 �93 <�  .B� �?;�  �93  ����S��  �� �O�S��
 0 B��@� Y���>  BS� �?;�      �� ToS� �-S!� �S> ����S�  `S"

B�� �O��� . ���$� ����    ���S�� ���S  �A H��^�

 �" �93 B� �?;� };� ,  B��@� ,�"�$ B�� 0   ��S��
 ���$�      �S" `S" BS� �?;� };S� ,S  ����� ���  �A H��^�

�� E"�@1 �"� T��3 ,  ,� B�� ��%� ,�"�$ ���&.  

)2 (                          
0

*

ln  a(p)= ln

1 ln ln
2

k k

k

kj k j

k j

p

p p

α α

γ

+ +∑

∑∑
  

)3(                  
0

ln  ( ) ln ( ) k

k

k

b p a p p
ββ= + ∏                                                  

<"�� �� C ,; ��  H��^��
=�� ��"� ~�*"��1 ��)��1   T��S3 ,  L2

 �"� Y ��B�� ,n���. 

)4(             
0

*

0

ln  e(u,p)= ln

1 ln ln
2

k k

k

kj k j k

k j k

p

p p u pβ

α α

γ β

+ +

+

∑

∑∑ ∏
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� QS�� ���� ��: 0 ���� B��> 0� �$ ��

���02�%     5�S  0 �S
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6$ 5+:  
<�"�� �"���� ,� ���O��������1 �� ����� ��O ����1 �� ��1   ���9
S�� �  �����1

 �S�$� Q"��%� ���� L�+ �� �� ��# �"���� C��O��������1 �"�� T�� �F1 �� .

����1 /����        C�"���S� <�"�S� ,S��0� ��;S� �S  ��O��������1 C��K�� ��$

k"�� �&� ~A�'
>�     S� �S  ��O�S�������1 ,S  B*=� ��1   �"���S� �A�S  ��;

 �S�2 �$��# ��K0 ,  �4�2 <�  C���� L�+ �� �"���'$ `" 0 B&�� ��$��# .

    BS'�� ,S  i�S �� T�!-+� C����1 ,�"�$ �"���� �"���'$ ����  ��G�� , 

���4�     `S" �� �S 2 �S�O ���  ��
D$ �� ����1 ,�"�$ 0 ��
D$ �� ��D?'! C�$

 ��0�10  ���  0 ,���28 �& ��02��O ��
�� .P0� ����  �    ES?
^� ��$

 �  �%���1 ���� ,�"�$ k �1 ��02� ���� �$   �%��S�1 ���S� P0� C�"�? �1 �

»}�(3 �%���1 T���� «   ,�*S& P0� �� ���9
S�� �S  0 �"��O ]�^
��   ���S�

�"��O ,*��(� ��
�� �$ ���  ,�"�$ �"���� 0 �& ��� <�'^1 L�� ��
��$ .

� �  �'��� 0 �
  �"���'$ ����2 {N� �S& �F�� ,�"�$ �"���� �0 .  �"�S
�

 ������ �$�  ���K� T����e1)B'�� ( <"�
��  <�������1    BS'�� T��S��e1 0

 <"�
'� �"��'�& �������1      �S
  �S"���'$ 0 ���� ��S
D$ �� �S���1 ,�"�$ � 

)�"���� ,��0� ��;� ,  B*=� �&� �"���'$ ( �'��� 0) �O������ �"���'$

���� L�+ �� �"����(�  C��
�� <  ����1 ,�"�$ �"���� ���1�� �� E?
^� ��$

���� ��K0 ��O.  
  

6<&�  0��0$ �=:  T���� C�%���1 ���� P0� C�"���'$ C,�"�$ �"����

���"� C��O C}�(3 �%���1.  
�->? 0$@A :JEL Q160 ،Q110 ،Q180.  

Abstract: 
Producers, who have lower efficiency in wheat 

production, can use the experiences of other producers 

and increase their efficiency over time. based on existing 

theories, probably producers with low initial levels of 

efficiency will have grown their efficiency faster than 

producers that have high levels of efficiency and a 

convergence over time will be between them. To 

investigate the convergence of cost efficiency, 

information on input prices, yield per hectare and 

production cost per hectare for irrigated wheat, were 

collected for 28 provinces in a 10-years period. By 

studying different methods of stochastic frontier cost 

function with panel data, "true random effects Model" of 

stochastic frontier method was selected. The model was 

estimated by using Simulation Halton method. Then 

Cost efficiency was calculated for each province. Beta 

and Sigma convergence test was conducted on cost 

efficiency. Results show that, changes of land rent 

(price) has the greatest impact and changes in the price 

of fertilizer per hectare has the lowest impact on 

production cost per hectare. Also, we find that There is 

Beta convergence (convergence of efficiency increase 

over initial levels) and Sigma convergence (convergence 

dispersion efficiency over time), between different 

provinces to improve cost efficiency in wheat 

production. 
 

Keywords: Cost Efficiency, Convergence, Stochastic 
Frontier Method, True Random Effects Model, Wheat, 
Iran. 
JEL: Q160, Q110, Q180. 
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1. ��$-�  

0 �R"0 Q�� T-:  0 ���� ����� �$ h��� ����� �� �'4�

�4� �� �D"   ��S=�� ���S  �"�oSS: T�����1 <"�1  BS�� .  ~�S*"��1

55 %<��10�� ��  C�$15 %� �U   C�S$70 %    ��S+ ,S  0 �$��S��?O

 �?�55-50   ,S  ���� �� ��=�� ���1 ��& h��� ����� �3��

�� <���1 T-: ,?��0  ���SO . ��S�� ��     �� ��S& BS�� T-S:

���"�    BS�� };S� <"�
��  T�� 0 ���  C�K C��O ������ . ��

 �!��� L��1392-1391 };� B&���   �S�O ��  YS�  ��S�� 

�0�> 4/6 ���?�� ��
D$ ��02�  ��& ,�   L��S@�6/52  �S3�� �� 

Y� };� TA��(� �!��� 0 72 �3��  YS� ��  };S�  T-S: 

���� �� ,� �&�  �4� �)��� � 2 5/37 �3�� 0 �)���  �S"� 

5/62 �3�� B�� .  

��
��  ��
S���#  �S  ����  ���S  8/9  �S3�� ��  YS�  };S� 

B&���  C��O <"�
��  };� �� ��  ��S��  ,S    b�S�
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C�3�� ��F�� �  �4� 2/6 C�3�� �����# ��)� �   �4S� 1/6 
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��"� Q�  �� �'�� )5/50 �3�� (�� ��O �� <"�  BS9$  ��
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B&���  ��& B�� .��
�� C����1 ����� �G� �� ��
���# �  �4� 

12 �3�� �� ����1 ��O  ��S�� ��  ��S�"�K  BS=^�  �S���1  <S"� 

L��(� ���� ,
%�O B�� ��
�� 0  ��S$  /��S%  �S   �4S� 2/11 

�3�� C��
=?O  �S   �4S� 5/6  �S3�� C ��
S����  �S   �4S� 2/6 

C�3�� �����# ��)� �  1/6  C�S3��  ��S������  �S  6  �S3�� 0 

���'$ �  7/5 �3�� �� ����1 ��O ���� ��  �S��  ��S$ 0�  �S1 

�
9$ ����  �����) �!��� L�� C���0��� ,������292-91 C45 .( 

    �� �S4� T�!�S)�� �� �SD" C����1 ,�"�$ B"�"��  �S�"��%

,����" ho> �  0 B�� �!��� TA��(� ����1   ��S& �@��0 0 �$

 ���S4� B'��        ����S� B"�"�S� 0 }�(S3 ���9
S�� T�0�S) �S$

���4�  �� �$ ��"��%  BS&�� �S$��# �3�# ���"�K 0 B�'$� ����1 .

  <�"�SS� �"���S� ,SS� ���O�S�������1   �SS���� �SS�O �S���1 �� ��SS1

�� ����1 �"�� T�� �F1 �� ���9
�� �  �����1  ��S# �"���� C��O����

       �S4�2 ���S  �"���S� Q"��S%� 0 �S�$� Q"��S%� ���� L�+ �� ��

���2   <�"�S� ,��0� ��;� �  ��O��������1 ,� �1��3 ,  B�� �1

 k"�S� �&� ~A�'
>� C�"����       �S  ��O�S�������1 ,S  B*S=� ��S1

 ,  �4�2 <�  �"���'$ `" 0 B&�� ��$��# �"���� �A�  ��;�
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 ����1 ��D?'! � �"��� ,���� �� �?#�� ��& �F�� T�@��;� �
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 ����1 k �1 <�'^1 0 ��% �"���� Y�?(1 ,  ���0��� TA��(�
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��4� <�  �?'D� 0 ������K � �0� Y�?(1 ,  L�� <�'^1 ���   �S$

,
#���� ,
%�O ,F�
� 0 ���       0 �oS  YS'D� �"��'�S& ��S� ,S� ���

<�&��    C���S  `S�
1�'$ ,�)�% 0 B�� ��� �0��� Y'D� TA2

 B�� ��& �� ���'$ 0 /���� ,  B*=� B �� �$��� )  ���S4K

 C��e3� 01384 :233 .(  

����    �S�% �"���S� ����  ��G�� ,  �� 2 �K�> �9��" 0 ��R�

��O ����� �
��� ��$      �S���1 k �S1 <�S'^1 P0� 0� �� ES?
^�

 ��&�� Y�?(1 0 �%���1 �������� �$   ���S� ���9
S��    �S  0 �S��

 �� ���9
������ �$ �!��� L�� �"�? �1 �83-1377   �S�% �"����

���� ,*��(� �� ���. ,  �"�
�     `S"�
����� BS%��$� �� ��S�2 B��

 ������ �$�    ��0� �� ���S"� �� �S�O ����1 �"���� <������ ,�

 ����  ����57/0 ���> �� B��     ��S�� `S"�
������� P0� ,S�

�� �$�  ��0� <�'$ �� �"���� <������ ,�84/0  B��)����   ��RS�

 C�� 2 �K�> �9��" 01387 :145 .(  

    �� �S�O �S���1 �"���S� ����  ��G�� ,  ` � �4& �����

��1 �� ����� B%�       �%��S�1 ���S� �S���1 k �S1 <�S'^1 0 }"

]��-B�� ���� ���9
�� /-O��.      YS3� �� ���9
S�� �S  {NS�

,  �� ,�"�$ k �1 ����O0�     ,S� BS�� ,S
%�O ,F�
� 0 ���02 B��

 I�1�1 ,  ����
�� 0 ����^1 C��% �"���� <������88 C84  0

74 B�� �3�� .    BS4K ��S& ���9
S�� P0� ,� B�� ��� Y ��



���0��� 0 �"�
�0� ���
�� ,@��1 0 �&�C L0� ��0�C0� ���'& C  ��9��1394                                        81  

  

"���� `�D91    �S���^1 0 �S�% �"���S� ��K 0� ,  ����
�� �

    BS�� ��O��S��� 0 IS������ �&0�)   C` � �4S& ����S�1387 :

173(1.  

�� ��� ����D'$ 0 ,  ��� � ��0� e1��T��  ��S4  �0�  YS� 

���4�  �$�� B!��� ,*�� �� 12 ��
�� ��1��  ��S���  �S4�  ,S*��  �S  

���9
�� �� P0� ?(1�Y  S�&��� ����  �S$  ,S
#����  �S�� 0  {NS� 

����2 ���'$�" 0�� �#�& ��4  �0� �F�� ����  �S�� 0 
�� ,SF 

,
%�O ��� ,� �&� ��4  �0� �� Y� ���� �� ��0�  ���S�  ,S@��;� 

 S9��� 0 ��� S"`  �9S3 BSS�� 0 e1 S��T��  ��S4  ��0  � �
S� ,SS  

e1��T�� �0��%� i� �� �� ��& ��U�$ ��  YS� ��0� ���'$ �S" 

��"�1 ���� B�� ��� �� L�� !���� 82-1381 ,  �@  ���'$ �S" 

��K0 ,
&��  B��)�� ���  0����D'$C 1389 :91.(  

      �� {��SF1 �S! YS��! QS�� ���S�1 ����D'$ 0 �����

    �� ,S�"�$ �"���S� ,*S��(� 0 �%���1 ���� ,�"�$ k �1 <�'^1

���� ����          �S  �%��S�1 ���S� ,S�"�$ k �S1 <�S'^1 �S  0 ���

���� �$  7���S� B�� �"� };� �� T0�91 �"��& B(1 �"�? �1 �

��
�� ,*��    ��S��� ��
S�� ,� ��
%�O ,F�
� ���� E?
^� ��$

     �"���S� <"�S
'� ��S" 0 ,S�"�$ �"���� <"�1A�  ��  �S! 0 ����

 B�� �"� };� {��F1����1    ����S� ,S�"�$ �"���� �  ������@�

) C����D'$ 0 �����1392 :47 .(  

���� ����D'$ 02 ,���� ��    ���S� ,S�"�$ k �1 Y�?(1 ,  ��

��
#���� ��?1�D�� 7���� �%���1.    ��?S=���1 ,S�"�$ k �1 �� �4�2

  k �S1 <�S'^1 B4K 0 ����� ���9
�� �%���1 ����C   Y"�S*1 ��

{�� -   �� �� ��S# L�S� 0 ����� ���9
�� ���
� ��K ,  {���

 I������� �$��� ,F�
� <"� ,  0 ���� <�'^1 �"�? �1 �  ,S� ���

����1,�;�� T�     BS�� ���S� �"���S� Q"��%� �  7���� ������ 0 ��

)��SS�� ����SSD'$ 0 C2009 :17( .  �"���SS� �SS"���'$ ,SS���� ��

,���� ������� ���0��� TA��(�   �S�� B�� ���D� ��$��� ��

,���� ��      ���S  BS�� ��S& ,
S&�� �1A��� ���0��� ��: ��$

B�"��� L�x�3 �� �"���'$ ����(1 ��  ��$���� �D��  �"����

B�� ���� ����  �� �"��0�� . �� ���9
�� �  ��
 � ��G�� <"� ��� 

       0 ,S�"�$ �4S� TA��S@� ���S'$ ,S  �"��S% ,�"�$ k �1 }"��1

                                                      
1 .�"���� ,"�F1 ���� �� ,@��;� ���   Y"�� 0 ����*��� ,  ����
��)2000 (

��& ,@K���.  
2. Cesar et al. (2009) 

3. Laurent (2009) 

 �� ���9
������ �$ ,  i� �� �"�? �1 �1995  �12005   ���S 10 

    �� �"���S� �S! ,S�"�$ 0 B�� ��� <�'^1 �� ,�"�$ k �1 C����

,*��(� B�� ���� .     ,S�"�$ C�"��S% ,S�"�$ k �S1 <�'^1 �� {�

L�� ���  �"���� �!  ����2 0 B�� ��& ,*��(� E?
^� ��$

 �SSSS
  �SSSS"���'$)β -convergence ( �'��SSSS� 0)σ -

convergence ( ESS?
^� ��$��SS�� �"���SS� ��SS'� �0� �SS 

      <S"� ,S� BS�� ��S& ,S
%�O ,F�
� ��"�� �� 0 B�� ��& �F��

    ���S� �"�S�0�� �"�$��S�� <�  ���� �"���'$ ,"�G� �� ,@��;�

 B"�'> ,@��;��� ��� ) CB�"���2009 :818( .  

�"���"�4   �S���1 ��$�>�0 ���  �� �%���1 ���� ,�"�$ k �1

 � <�S'^1 ���  �����      ,S�"�$ �"���S� ,SU�$ BS%�O ,SF�
� 0 �

     0 ,S
%�" Q"��S%� ��S���1 ��$�S>�0 B ��� T��� � �" Q"��%�

   �S� Q$�S� �S�� ,
%� ��� ,  k ��� ,�"�$   �S �")  C�"�S��"�2015 :

74 .(��"��5   ]�S� �S���1 k �1 �� ����D'$ 0–   ���S� /-SO��

 };SS� 0 <SS� ,SS� �SS�
%�O ,SSF�
� 0 �SS���� ���9
SS�� �%��SS�1

���� T-��(1  BS�� ���� ���2 ��% �"���� �  �&�-��  ����

)��SS"��  C����SSD'$ 02015 :337 .(L�1�'SS��6  ,SS  ����SSD'$ 0

     �S  k �S�� B"�"�S� 0 BS�� ,U��ND" �
=�� ��� ����  ��G��

� ,�"�$ 0 ����1 k �1 C����D���& �"�����  /-SO�� ] ��  }"�S�1

      BS�� ���S� 0 �02��S� �
S=�� <S"� ,S� ��
%�O ,F�
� 0 ����� 

) C����D'$ 0 L�1�'��2013 :78(.  

,���� �������      �� �"���S� h�DS& Q$�S� �S���  ,  ,� ��

   ��$�S�� �S&�  ��& �F�� ���� �� ���0��� TA��(� ����1

L�� <�'^1 0 �� ��� �%�+ �� CB�� ���D�     ���S� �S"�K ��S$

   �S� �%��S�1 �
����S� L�� ����� �%���1     ��S�$� ,@S��1 �S���1

����� T�� �� �� ���� �&�  �?#�� T�@��;� �� �"���� ���O .  

P0� ��
 � ,���� <"� ��       ,S�"�$ k �S1 ��02�S  ES?
^� ��S$

 �� ���
  ,� I���� L�� {N� CB�� ��& �0�� �%���1 ����

    0 �^S�� ��S� ���9
S�� �"���'$ Y�?(1 ��
��� �� �2 �"�
�

    �SF�� �"�S
� �0� �S  �"���'$ ����2 0 B�� ��& ��� <�'^1

B�� ,
%�O.   

 

                                                      
4. Ernoiz (2015) 

5. Moyazzem et al. (2015) 

6. Ismatul et al. (2013) 



82                                         ����� ����D'$ 0 :���"� ��O B!��� �� ����1 ,�"�$ �"���� �"���'$ Y�?(1  

 

2. .�� � �&
� ��  

��
�� �"���'$ ����  ��G�� ,     ���S� ,S��4  �� E?
^� ��$

���4� h���  T��*! ,  �" ����1 ,�"�$ Q$�� 0 �$��"�  Q$�S�

��
�� <�  ,�"�$ �"���� h�D&     ,S�"�$ k �S1 ,S� B�� �A C�$

  �� ,S�"�$ k �1 I"��) �*���� ���& ,  0 ���� }"��1 �� B���

����  <�'^1 .�+ , ��       ��S'� ��
S�� �S$ 0 L�S� �S$ ���  ,�

   �S  L�S� `" I��� �� �����
  �1 ��& ,*��(� �"��������  �S$ �

��"�'� ����  �� �"���'$ C�"�? �1 .L��     BS �� ��S�� ,S� �"�$

�� u�% 0 ��
=$      ,S�"�$ �"���S� �S���  ��0� L�S+ �� ����

L�� 0 ��
=�� I���� �G� ���� h�$ ���  B�� B ��  ,� �"�$

 ����    ,S�"�$ �"���S� b�S# �@"��1 u�% �  ��0 ��
=$ ��e
�

L�� ���  �� �^�� E?
^� ��$  ����)   0 {�1�S  L�S� �����

����1 C1992 ( �� �"���'$ ��K0 u�% ��"� ��
=�� I���� ���

L�� <"� B�� ,
94� �$ .  

 ����  � YD& �$   ,S�"�$ k �S1 <�'^1 0 }"��1 E?
^� �

 L0�K s �;�)1 (� �%���1 ���� L��  }�(S3 �%��S�1 T���2 

 L�� �� <"�O ���1 ,�2005  L�� ����! ,  B�� ��& �%�@�

�& ,
%�O �G� �� I���� .  

 }"��1 �"� T��3 ,  }�(3 �%���1 T���� L���� ��&:  

it it i it ity x w v uα β ′= + + + ±   )1( 

   ,S�"�$ k �S1 ���S  L�� <"� ��it itv u+     �S���1 k �S1 ���S  0

it itv u−  ,
%�O �G� �� �S�  ��S&  0iw    �%��S�1 b�S# �S��

0 B�� ���� itu  0itv    BS�� IS���� ,"�S� `" L-#� ��K .

     �� �1A��S� ,S� �S"��� �@"��S1 ��K ,� �  ������O� <"�� �� 

0 ,  ��^�1 ,������ ��K    cS!�  BS�� <D'� ��=91 �� 0 �"2

��& �$��'O. ���� �"� T��3 ,  �;# ��K 0� k��0 �� L�� .  

it it i ity x wα β ε′= + + +   )2( 

  �SO� B�� �%���1 T���� ���'@� L�� `" B���> �� L�� <"�

      ,S; �� s �S;� IS���� kS"��1 ����� ��SK� <"� �� �D" ,U)3 (

B�� .  

( ) 1
( ) . . ( )

(0)

it it
itf

ε λ σ ε
ε φ

σ σ

Φ −
=

Φ
  )3( 

  �SF�"� �� ,�u vλ σ σ=  02 2

v u
σ σ σ= + .  �� <S"�

   �S�e
� ��S�� ��K �2 �� ,� B�� �%���1 T���� L�� `" k��0
                                                      
1. Battese & Coelli (1992) 

2. True Random Effects Stochastic Frontier Model 

 ,� ���> �� B=�� L���� k"��1 �����
iw    ����� BS�� <SD'�

�&�  L���� k"��1 .'@� s*+ �� L�� k��0 �� P0� �  L�MLE 

�� <�'^1 ���� . ��K B�� �Aiw     �x���S> k �S1 �� H��S# ��

 ,�*S& �  ��� <"� 0 ��& Y��� �"�'� B���   ��SD�� ���S�   �"oS�

�� �@  0 B��    ���9
S�� �"�'�
S��� �x���> k �1 �� �2 �� �����1

���� .��   L�S� �����1)1 (       BS �� QS^  �S  �S"� T��S3 ,S  ��

���� �="����  b�# �%���1 .  

( )it i it it ity w x v uα β ′= + + + ±   )4( 

 L�� <"�  �%��S�1 �
����S� �  L�� �� �3�# ,��O3  BS�� .  `S"

   ,S  BS�� <D'� �%���1 �
����� �  ���� L�� �� ���'! YD&

��& ,
&�� �"� T��3 .  

[ ]2,0 vit

itititiiit

Nv

uvxy

σ

βα

≈

±+′+=
 

�& �$��# �"���� �! ��K k"��1 0  

[ ]

( )iiuui

iii

uiiititit

h

z

NUUu

θσσ

µµ

σµ

′=

′=

≈=

exp

,

,,, 2

 

B�� �"� T��3 ,  ��� I"��) ���  {��F
��� .  

,, ,( , ) ( , ) ,
i i

i

i

i i q

i i

i i

w

q w

q w

α β

µ

θ

α β α β

µ µ

θ θ

α β α β

µ µ

θ θ

= + ∆ + Γ

= + ∆ + Γ

= + ∆ + Γ

 

     sS��(1 <S"� �� ��S& ���9
S�� L�� �� ,� ��& ,K�1 �"�  ,
*��

 ,���@�)5(     �%��S�1 T��S3 ,S  ,S� B=$ ��*� �� u�! �4�1 C

   BS�� �S@;� I"��S) �"�� 0 ��& ����  .    YS �� �S�: YS���!

�� ��� {��"��0 �  ,� L�
��  ����oO)iq ( ,S@��;� <"� ��   ��S(�

B�� ���� . �F�"�
j

∆     �S"�  ,S� BS�� �"�$�
����� �� �="�1��

 0 ��& ��� <�'^1iq ,!�'F�     BS�� �*1�S� ��S$��e
� �� ��

�SS� ���0 �%��SS�1 ��SS$�
����� kSS"��1 �� ,SS� ���SS& . T��SS��e1

�%���1 ����  �� �%���1
ji

w
4 �� ,����%  ���&) T��n�K ��� 

 C<"�O �
��  T��n�K2005 ����*  �� .(  

B��� �x���> P0� �  L�� ��$�
�����   ��S& ���� ,�*& �"�'�

                                                      
3. Random Parameters Model 

4. ,� ��&�  ,
&�� ,K�1iw  ,; ��)5 ( �S 
ji

w      �S$ �S  0 BS�� T0�S9
�

������ �+�*1��.  



���0��� 0 �"�
�0� ���
�� ,@��1 0 �&�C L0� ��0�C0� ���'& C  ��9��1394                                        83  

  

)MSL (�� ��02�  ���O .    ���S� L�S� ���S  �'
"���� ����U

B�� �"� T��3 ,  �?� ��+ ,  �%���1 .  

log log ( | , , , , )it i it i i i iL f x z h q w= Θ   )6( 

 �F�"� ��iΘ  0 B�� L�� L�4F� ��$�
����� �'1 Y��&iw

   ,
S&�oO ��S��  �0� ,� B=$ �3�# i0�& �S�  ��S& .  �� �SO�

 {��F1 �! ,� B�� �A �&�  �"o� ��D�� ���� ,�*& s"�+

BSS��� L�SS� �� H��SS# �� I"��SS) ��SS& <�SS�@1 �"�SS'� . k �SS1

B���  T��3 ,  �+�& ��: �"�'� �"��& �$��# .  

)7(  

1 1

log log ( | , , , , , ) ( )

i

N T

i it it i i i i i i

i tw

L f y x z h q w g w dw
= =

= Θ∑ ∑∫
 

    L�S4F� ��S$�
����� ,S  B*=� ��� �"�'�
��� �x���> k �1 <"�

 �x���>�� ��& ���       ���S  �S
> �2 ���S� �x���S> ,?�S=� <"�

B��> ���� ��$      �S�� BS�� �%��S�1 ��S*� �� u�! �4�1 ,� ��

,
=  YD& ��"� B=�� ��& Y> Y ��     ��SK0 L��S�
�� ���S  ��

����� . ,S��0� ����1 �1 �&�  ,
&�� ��K0 ��D�� <"� ,� ������  ��

 k"��1 ��iw ��&�  ,
&��  "��S& B(1    BS�� <SD'� �S3�# �

 �� ��^  B"�)� I"��1L���
��    �����S
  ���S� ,�*& `'� � 

,  �"�02 B��.  k �1 ���� �x���> ,?��0 ,  B�� <D'� YD��

��& Y> ��& ���� ,�*& �"�'�
���.  

)8(  

1 1 1

1
log log ( | , , , , , )

N R T

s i it it i i i ir

i r t

L f y x z h q w
R= = =

 
= Θ 

 
∑ ∑ ∑

 
B��� k �1 �%���1 ���� L�� ���    ,�*S& �"�S'�    ��S& ���S�

�� B�� T��*!:  

)9(  

( )( )

2 2
1 1 1

2

2 2

2 2

1 1 1

1
log ln

( )1

2

1
ln ln ln

2

1
    log

N R T ir it ir ir it uir v

s

i r t
uir v

i it ir ir it

uir v

i
uir v

uir

N R T

irt

i r t

y x

L
R

y x

p
R

µ α β σ σ
φ

σ σ

µ α β

σ σ

µ
σ σ

σπ

= = =

= = =

   ′± − −    =   
+  

 

 ′± − −
 −
 + 

  
+ − Φ − +  

  

=

∑ ∑ ∑

∑ ∑∑

 

  

   `S��D1 �S  0 �"� ,; �� �� b�# ����  �$ �"���� �!JLMS 

,  �� B�� �"2:  

[ ]
( )

( )
2

1
|

1

it

it it it

it

a
E u a

a

σλ

λ

φ
ε

+

 
= − 

− Φ 
  )10( 

 ,SSSS; �� <SSSS"� ��
1 2

2 2

v u
σ σ σ = + C

u vλ σ σ=C

it ita ε λ σ= ± 0( )it
aφ  0( )it

aΦ  ����U I�1�1 , 

 ,S;�� �� ��& � �"��� �@'F1 k"��1 k �1 0 ������
�� L����
ita 

B�� .  ���S� ,�*& T��?'! T�@%� ,  �"�  I"��) <�'^1 ��� 

B�0 ��"� ���D1 <"� 0 ��& ���D1 B�� ��O .   �S&0� �� ���9
S�� � 

�� ��
��$ ,��*�� ����1 �����  ��� Q$�� �� ���� ���1)<�"��11 C

2003 :128( .  

    �S"���'$ C���S�
�� �S&� �"���'$ C�"���'$ T�� �� ��

��'$ C,���� ��2�� };���4  �"� ���4� Y� ��0   �S"���'$ 0 �$

B�� ,
%�O ���� ,@��;� ���� �"���� .    7�S)�� ,
S&oO ,S$� ��

B�� ��& ,@��;� �&� T�� �� �� �@��0 ��+ ,  �"���'$ .  0��S 

A�� 0- <�1���2 )1991 (     ��4�S��� �S"���'$ ���S  �S49� 0�

���� ���:     �'��S� �S"���'$ 0 �S
  �S"���'$3    ���S
(� �� ,S�

���� $�B�� ��& ��;� �@;�� � .  

 ��e
� ����! ,  ��e
� �$ �&� ��� C�
  �"���'$ ,*��(� ��

   �SG� �� Y�
S=� ��e
� ����! ,  ��e
� �2 ,��0� ��;� 0 ,
= �0

 }"��1 ������O� ,���@� 0 ,
%�O�� ��& . 7�� <"� ,  ~�>-;3�

 ,
9O �
  �"���'$ C�"���'$�� ��&     ,S� BS�� �2 L�S*�� ,  0

�'� �^��    `S" ,S��0� ��;S� �  �9�� ��+ ,  �&� ��� �"2 �"

�� {� ���# �" ���� ��
=*'$ ��e
�    �S"���'$ ,S� B9O ���1

 ���� �
 �� �$�  <�"�� ,��0� };� �  �"�$���� ,� ��2��  �S&�

k"�� A�  ,��0� };� �  �"�$���� ,  B*=� ��1��2�� � ����� .

B"�0�SS(� �� �SSJ@  ���SS� �SS��1 ��SS��2 <SS"� ��SS$4 )1996 :

1353 ( B"�0�S(� ,?'K �� B�� ��& ����1     ��S& ��S;� ��S$

   '$ ���S� �� ,S
%�O �SF�� ��$��=91 ,D�"� ���� ���1  �S"���

�$���� �O� ��"� B=�� B���  <�"�S� ,��0� ���2�� ��;� �  �

k"�� �$���� �� �1�       �S��� �S&� A�S  ��S�2�� ,S��0� ��;� � 

   �
��S> ,S  �F�� �S�  ��S&   �$��S�� ,S��    S� �S�2�� �S  �� <�"�

�$�����   �� �S"���'$ �49� �  <"� 0 ��
9�  �?K A�  ��2�� � 

  �� �1�S!-+� l�$ �
  �"���'$ ����2 ,D�"� ��"� 0 B�� ��J1

                                                      
1. Train (2003) 

2. Barro & Sala-I-Martin (1991) 

3. σ-convergence 

4. Quah (1996) 
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� �� ,  �)�! k;�� �� �O������ � ��&��� �����' �$� .  

B"�0�(� <"� �'��� �"���'$ ����2 ����� �� �$.  T�!�=�

    �S���  �S)�! kS;�� �� �� �O������ ,� B�� �2 ����2 <"�

�� ���     �S �" Q$�S� ��S�� L�+ �� �O������ ,� �1��3 �� 0

���� ��K0 �"���'$ .     ��S�� �'��S� �S"���'$ ��S��2 <"�� �� 

�� �$�    <����S�� ,S  �� ��# };� �
!�� ,U �  ���� `" ,�

 `"��� ��"� ��$���� };��� ��� . �'$ ��S��2   0 �S
  �S"��

��
=$ ��"�D" Y'D� �'���.     i�S& �S�� BS�� �A �
  ����2

  BS=�� �'��S� �"���'$ ��K0 ���  �%�� .   0� <S"� T�S� �� ��

,  ����2  BS�� ��& ���9
�� �@��0 ��+ .    �S  �S"���'$ ��S��2

 �0����� �$ 0 ����� ��� C�@;�� �����  �S$   �SF�� �"�? �S1 �

B�� ��& . 

 �"���'$ ����  ,���� ��    �� ���9
S�� �S  �"���S�����  �S$ �

P0� �� ��� �"�? �1   �SD" ����  ,  ,� B�� ��& ���9
�� �"�$

�� �4�2 �� �"����� .  

 ���  �
  �"���'$ ����2���� �$    �S"� T��S3 ,S  ,� �"�? �1 �

BSS���� 0 ����SS� �SS��11 )1995 :10 ( BSS���� 0)2009 :818 (

�& ���9
�� B�� ��& }"��1 :  

1

1

ln ln

ln

it it

it i it

i

EFF EFF

EFF Dα β ε

−

−

− =

+ + +∑   )11( 

 ,���@� <"� ��
itEFF   ��S�� �S" ��
�� ,�"�$ �"����i  ��

L��t B�� .01itEFF −  ��
�� �" ���� ,�"�$ �"���� ��'�i 

 L�� ��1t − B�� .iD ���� ���  ���F� ��e
�i   0 BS��

α  0β     ��S& ��� <�S'^1 �S"�  ,S� BS�� �"�$�
����� .  <S"�

  ,S
%�O �G� �� 5�% T��3 ,  �O� ,���@�    ���SF� �S�e
� C��S&

   BS �� T��S�� P0� ,S  ,� B�� <"� ���$� ����2   ��� <�S'^1

�& �$��# .  �
����S� ,� �O� B&�� �$��# ��K0 �
  �"���'$β 

       ��S�$� ��S�� ��S& BS*x� �SO� 0 ��S& �9�� ������@� ��+ , 

B�� �"��O�0 . ,U�$β ���  �1  �S&�      B!�S� ��S�$� ��S��

 �"��O�0 �" �"���'$ �� �
��  B��   �2 BS�-! ,SD�"� ,  ,
= 

��& �9�� �" B*x� .  

 �� ���  �'��� �"���'$ ����2���� �$  T��S3 ,  ,� �"�? �1 �

  �1�*�S& 0 z"��S� ���1 �"�3 )2004 ( BS���� 0 )2009 (  }"�S�1

                                                      
1. Canova & Marcet (1995) 

2. Fixed Effect 

3. Parikh & Shibata (2004) 

�� ���9
�� B�� ��& ����:  

1it it i it

i

W W Dα σ ε−∆ = + + +∑   )12( 

,SSSSSSSS���@� <SSSSSSSS"� ��lnit it tW EFF MEFF= −C

1it it itW W W −∆ = −  0itEFF     �S" ��
S�� ,S�"�$ �"����

����i L�� ��t B�� .0
tMEFF  <����S��

itEFF  �S$ ��

B�� ��0� .iD   ��
S�� �S" ��S�� ���  ���F� ��e
�i   0 BS��

α  0β ��& ��� <�'^1 �"�  ,� B�� �"�$�
����� .   ,S� �SO�

�
�����σ ������@� ��+ ,     ��SK0 �'��S� �"���'$ ��& �9��

B&�� �$��# .  

L�� CQ$0R� <"� ��   �S���� ,�"�$ k �1 }"��1 E?
^� ��$

 ,  ,K�1 �  0 �& ����  L�
�� {���1 C��?=���1 C/-O�� ]��

,  �"�
�    �S"��O ]�S^
�� /-SO�� ]�� ,�"�$ k �1 C���2 B�� .

  ,S���@� `S1 ,�"�$ k �1 �@;� /��� ,� ���� u�% �O�   �S  ��

 ���
� `"( , ; )it nitc y w β �� �    ]�S� �@ �S1 YDS& /�-

�;# /-O��- B�� �'
"���� C     �%��S�1 ���S� L�S� �oS� ��

�� B&�� �"� T��3 ,  ���1: 

0

0

ln ln

ln =

ln ln

it y it

n nit itn

y it n nit it itn

E y

w v

y w v u

β β

β

β β β

≥ + +

+

+ + + +

∑
∑

 
 

)13( 

�SSF�"� ��itv   ,"�SS� 0� �%��SS�1 L-SS#� ��SSK)two-side 

random-noise component(  0
itu   �S! �9�� ��: ��K

 ��;# I��� Q^  �� ,�"�$ �"����it it itv uε = +  BS�� .

      BS'�� �� �S;# <S�'$ �S"�  ���S� ,�"�$ k �1 ,� �"�F�2 ��

���4� ,� �"��� {� �&�  �$  

 ( , ; ) ( , ; )it nit it nitc y w c y wλ β λ β=   0 0λ〉  0 

  B"�0�S(� <�'^1 �� ,� B�� �A1k nn k
β β

≠
= −∑

 ��(��� ,D�"� �" ��&  ,���@� �����1)13 (T��3 ,  ��  ���e1 �"�

��$�:  

0ln( ) ln

ln( )

it

y it

kit

nit
n it it

n kit

E
y

w

w
v u

w

β β

β

= + +

+ +∑
 )14( 

B'�� ���� �������� ���      �S1 �S& ���9
S�� �o  B'�� �� �$

���4� B'�� �� ���  `" ,K�� �� <�'$ u�%  ��S& B"�!� �$ .
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��'$  0 ���� �� ,� ,��OP0� ,  �$  �S"��� }�)�1 Y��� ��+C   �S 

 ���� YD& �$ ,�"�$ k �1 �1����� <�'^1 0 }"��1 E?
^� �

}�(3 �%���1 T���� �  �%���1 ���� L��1   <"�SO ���1 ,�

 L�� ��2005 B�� ��& �%�@�C   BS4K I���� L�� ����! , 

�"��O ]�^
�� �"���'$ ����  .  

 ,S���@� �� ���9
�� �  0 L�� <�'^1 �� {� )10 ( 0)15 ( �"���S� 

�& ,*��(� L�� �$ �� ��
�� �$ ,�"�$ .  

{ }exp
it it

CE E u= −   )15( 

 ���  �
  �"���'$ ����2 CQ$0R� <"� ������ �$  ,S� �"�? �1 �

s �;�   ,S���@�)11 (    BS���� 0 ����S� �S��1)1995 (  BS���� 0

)2009 (   �S& ���9
S�� �S��e1 �'� �  B�� ��& }"��1 .  �� ��S"�

����  �%���1 0 B �� T���� u�% �  ����2 �F�"�  �S�  ��S&  0

 ,���@�)11 ( ���� �� B �� T���� �  <�'^1 �4�1�� �$� .  

1

1

ln ln

ln

it it

it it

EFF EFF

EFFα β ε
−

−

− =

+ +
  )16( 

 ,���@� <"� ��itEFF  ��
�� ,�"�$ �"����i L�� ��t  BS�� .

0
1itEFF −  ��
�� ,�"�$ �"���� ��'�i L�� ��1t −  BS�� .

�
����� ,� �O�β  ,     �S"���'$ ��S& �S9�� ������@� ��+ �S
  

B&�� �$��# ��K0 .  

   ���S  �'��S� �"���'$ ����2����  �S$   ,S� �"�? �S1 � s �S;� 

 ,SS���@�)12 ( �1�*�SS& 0 z"��SS� �SS��1)2004 ( BSS���� 0)2009 (

�& ���9
�� ���e1 �'� �  B�� ��& }"��1.  

1it it itW Wα σ ε−∆ = + +   )17( 

  ,SSSSSSS���@� <SSSSSSS"� ��lnit it tW EFF MEFF= −C

1it it itW W W −∆ = −  0
itEFF    ��
S�� ,S�"�$ �"����i 

L�SS� ��t  0 BSS��tMEFF <����SS��itEFF �SS$ �� ��0�

B�� .�
����� ,� �O�σ   �S"���'$ ��& �9�� ������@� ��+ , 

B&�� �$��# ��K0 �'��� .  

       `S��  sS"�+ �� ,S@��;� <S"� ���S  �A T�S!-+� 0 ���2

    ,�����S� 0 ���0�S�� TA�S�(� �S���1 ,�"�$ T�!-+�   ��S$

,  ���0��� ��4K T���0 ����2 ��2 B�� . �S �� T�!-+�  ,S  i

 �!��� L�� �� ��
�� �$81-80  �!��� L�� �190-89   `S" ��

  kS'K ��
S�� B�$ 0 B=�  ���  0 ,��� �� ��0�  ���S& ��02 .

��O����1 <������   ,S  ��
�� �$ ���  L�� �$ �� ��
D$ �� � 2

                                                      
1. True Random Effects Stochastic Frontier Model 

 �'� 7�'F� C�o  ����� C�%��� �"��'�& ��� 0 ���
� ����!

QD9?! 0 T�%2 k%�  �0��� C<��� C�$   �� L�S� �S$ �� ]2 0 ���

�& ,
%�O �G� �� ���4� ����! ,  ��
�� .  �� �S���1 ,�"�$ k �1 ��

 ���S4� B'��        ��S
D$ �� ��SD?'! 0 ��S
D$ �� �S���1 ,S�"�$ C�S$

B�� ��& ���9
�� .  ��SG�1����  �S$     �"�S
� ��S�*� �S  ���S�2 �

     ���0�S�� TA�S�(� �S���1 ,S�"�$ ��+ ���O���2 �� Y3�>

  ��S� �� 0 BS�� ���      �S  TA2 <�S&�� 0 ]2 ���S4� 0� BS'�� �

B&�� ��K0 B"�0�(� .    /�
S�� �� ]2 BS'�� ,S� �"�F�2 ��

      ~�S
@�*+ ,S� BS&�� 0 BS&�� ,S?>�� ��4  ]2 7�'F� �� ��*�

       �S�� C�S& ���9
S�� ���� ]2 BS'�� �S  �"A�S  ���=  ��
=*'$

   <�S&�� BS'�� ���  �*���� ��e
� ,��9��
�   /�
S�� �� TA2

B�� ���*� .  

  

3. ��8�� ��  

     ,S; �� ,S  ,SK�1 �S  C,�"�$ �%���1 ���� L�� }"��1 �� {�

)14 (     u�S% �S  }�(S3 �%��S�1 T���� �  �%���1 ���� L��

,�*& P0�    0 ��
��S$ ���S�50      ��SK� 0 �S="�� ,S����  ���SD1

 L0�K �� �2 �"�
� ,� �"��O)2 (B�� ���2 .  

   ���0�S�� �'S� ��& L���� B'�� �
"���� I"�) �K , 

    �� I"��S) ,S'$ BS�� ���� �����@� ��0 B*x� �2 B�-! ,�

 };�99 %��& �����@� ��� . <"�
�� ����1    L�S� <�S'^1 ����'$

 � ���� �$    ,S� ���S+ ,S  B�� <��� B'�� ,  i� �� ,
^��2 �

 <��� B'�� �� Q"��%� �3�� `" �$26/0 �1 ,�"�$ �3��  �S��

 Q"��%� �� ��
D$ ���� �$�  <"�
'� 0����1  �����@� I"��) <� 

���+ ,  B�� �"��'�& ��� B'�� ,  i� �� ��&    `S" �S$ ,�

  �"��'�S& ��� B'�� �� Q"��%� �3��13/0    Q"��S%��� �S3��

B�� ���� � 2 ��O ��
D$ �$ �� ����1 ,�"�$.  
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 8�*�1 .���  �� ��$�� 5$���; ��	�J� � �-
� ��$�� [��) &��R
� e��X� ���3&�& ��5$����) �  

��$�� [��)  e�S�)  

ln( ) T

k it it it itTC w X v uα β= + + +  
3&�& ��#;
� �:  I��� �� L�� <"����� �$ I��� �)Pooled ( P0� 0MLE 

 ��� <�'^1�� ��&.  

ln( ) T

k it it it iTC w X v uα β= + + +  

5!&� ) <�
+�:  P0� ,  L�� 7�� <"�MLE  ��� <�'^1�� ��& �� 0 B�� ���1 01 

��1 )1981 (<"�O 02 )2000 ( ����  ���� ��0� �� ��
�� �$ ���  0 B�� ��& �^��

 ,n��� B �� �"���� ��'� `" ���� �� �$�.  

0 0ln( ) ( )T

k it it it iTC w X vα β α α= + + + −  

P��+ <�
+� : P0� , OLS  ��� <�'^1�� ��&  {�?D�� 0 T�'�M�� 0)1984 ( �2

���� �%�@� �� ��� .�  �"���� �! 0min( )i i iu a a= −  ,*��(��� ��& . ��� 

 ,n��� B �� �"���� ��'� `" ����  ���� ��0� �� ��
�� �$�� �$�.  

ln( ) ( ) T

k it i it it itTC w w X v uα β= + + + +  
c�JS 5!&� ) <�
+�:  L�� �� <"�O ���1 L�� <"�2005 B�� ��& ���� ,@��1 .

�� �2 ����  ,  ,���� �� ,� �"�����.  

ln( ) T

k it i it it itTC w X v uα β= + + +  
c�JS P��+ <�
+� : �3�# 7�� ��MLE  ���9
���� ��&  L�� �� <"�O ���1 0

2004 B�� ��& �%�@�.  

5�% � �0� ��:TC: �����1 ,�"�$kw : ����'$ i�& ��(� 0 �$��e
� ���� L���� ���  � �^
�� ���4� B'��itX :���4� B'�� 0 ���
� ����� ����   � ��& L���� ��$

itv : 0 L-#� ��Kitu :B�� ,�"�$ �"���� �!.  

NO,� :����� ����D'$ 0C 1392.  

 8�*�2 .c�JS 5!&� ) <�
+� �� �-
� 8*� ���X) -� LS�: T$��>  

��e
�  I"��) ������
�� ��;#  ����2Z 

�%���1 �
����� 

Constant  
 )�%���1 �
����� <������(

 
1.38136*** 0.07047 19.60 

��*� �� u�! /���� �
����� 0.05892*** 0.00295 19.96 

�%���1 ��: ��$�
����� 

ln ity  0.14349*** 0.02234 6.42 

1 2ln( )it itw w  0.13266*** 0.02435 5.45 

3 2ln( )it itw w  0.01859 0.1276 1. 46 

4 2ln( )it itw w  0.26478*** 0.01240 21.35 

5 2ln( )it itw w  0.17596*** 0.00639 27.56 

6 2ln( )it itw w  0.20351*** 0.02124 21.35 

u vλ σ σ=  1.96698*** 0.24838 7.92 

2 2 1 2( )u vσ σ σ= +  0.05819*** 0.00229 25.38 

uσ  0.05187  ------  ------ 

vσ  0.02637  ------  ------ 

Ln likelihood 465.08258  ------  ------ 

***, **, *  ��;� �� ������@� I�1�1 , 10 C�3�� 5 0 �3��1�3��. 

ity : ��
D$ �� ��D?'!�1itw: �"��'�& ��� �?�� �$ B'�� ���0 <������ �2itw: �o  �?�� �$ B'���3itw: ���0��� �'� �?�� �$ B'�� ���0 <�������4itw 

 <��� B'��)��
D$ �$ ���K�(� 5itw: ]2 7�'F� B&�� 0 B&�� ,?>�� ��4 �6itw: �����0��� ��� �0��� ��'
 

NO,� :s��(1 T�*��(� 

                                                      
1. Pitt  & Lee (1981) 

2. Greene (2000) 
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 8�*�3 . c�JS 5!&� ) <�
+� �� �-
� 8*� ��� �� 3*� ��	�J� ��$�� 5$���;  

��
�� 80-81 81-82 82-83 83-84 84-85 85-86 86-87 87-88 88-89 89-90 

���& ��F"� ��2 0.945 0.950 0.985 0.968 0.974 0.981 0.962 0.943 0.969 0.955 

� �: ��F"� ��2 0.974 0.973 0.955 0.978 0.971 0.953 0.959 0.954 0.977 0.969 

Y� ��� 0.985 0.915 0.774 0.985 0.965 0.946 0.975 0.972 0.972 0.984 

��493� 0.957 0.959 0.957 0.974 0.965 0.968 0.978 0.969 0.972 0.968 

-"� 0.984 0.925 0.924 0.966 0.972 0.981 0.975 0.962 0.970 0.965 

�4&�  0.950 0.991 0.919 0.972 0.967 0.978 0.966 0.955 0.976 0.913 

���41 0.960 0.956 0.957 0.950 0.960 0.971 0.959 0.976 0.964 0.989 

����� ]��K 0.980 0.977 0.982 0.981 0.963 0.981 0.953 0.975 0.961 0.776 

����
^  0 L�(���4U 0.962 0.958 0.961 0.965 0.956 0.981 0.943 0.975 0.978 0.972 

�����# 0.954 0.961 0.967 0.979 0.976 0.970 0.961 0.981 0.957 0.952 

��
���# 0.979 0.970 0.972 0.981 0.970 0.965 0.971 0.967 0.962 0.967 

��F�� 0.977 0.961 0.968 0.985 0.958 0.932 0.974 0.959 0.942 0.978 

���'� 0.967 0.913 0.952 0.967 0.972 0.984 0.977 0.976 0.961 0.962 

��
=U�?  0 ��
=�� 0.993 0.978 0.928 0.964 0.957 0.918 0.932 0.934 0.943 0.959 

/��% 0.966 0.968 0.966 0.969 0.969 0.972 0.967 0.967 0.966 0.979 

<"0�� 0.960 0.973 0.968 0.974 0.969 0.978 0.959 0.973 0.968 0.954 

�� 0.925 0.934 0.975 0.987 0.970 0.953 0.970 0.976 0.971 0.953 

��
=?O 0.970 0.977 0.945 0.973 0.950 0.959 0.955 0.960 0.978 0.982 

��
��� 0.974 0.966 0.937 0.975 0.957 0.978 0.973 0.958 0.976 0.970 
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Abstract: 

Over the past two decades, due to the global water 

scarcity, the role of WUAs in the farmers’ participation 

in the agricultural water resources management has 

received much attention. The purpose of this descriptive 

study was to evaluate the factors affecting the 

participation of the WUAs members in the agricultural 

water management of Esfarayen County during 2014-

2015. The statistical population included all members of 

two WUAs Esfarayen County (N: 2440) among which 

335 people were selected as the statistical population 

size using Cochran’s formula, then the sample was 

identified using stratified sampling method. The Validity 

of the questionnaire was supported by the experts’ 

views, and the reliability of research tools was obtained 

by doing a preliminary test through completing 30 

questionnaires and the Cronbach’s alpha value was 

obtained 0.88 using SPSS. Data analysis was performed 

using SPSS20 and Excel2010. To examine the relationship 

between the independent and dependent variables, the 

Spearman correlation analysis test, the Cramer’s 

coefficient test, the Gamma coefficient and the chi-

square test were used. Results indicated a significant 

positive correlation between the studied economic 

factors (farmers’ income level, acreage owned by 

farmers, water prices), volume of water used, types of 

irrigation systems, and farmers’ individual 

characteristics including education level and gender, and 

the variable of the level of farmers’ participation in the 

WUAs. Moreover, there was a significant negative 

correlation between age and the level of members’ 

participation. 
 

Keywords: Esfarayen Country, Participation, 

Participatory irrigation management, Water User 

Associations (WUAS). 
JEL: M1, M11, M54. 
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