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

���

 ���0� 01���0+� 
���	�� 23� 0� ���4� 0��56 
�	784� ::+�	;+� <��

)
���� =�>	?� :�@
A(

����	��� �+0;>�@�� � �B1�� =%>�,*

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

!@�;&

      !��@C� D%E :+��	;+� <�� 0F	G =�>	?� ���6 0� ���4� 0��56 
�	784� H�01� 
0�A=� ��0+� �� �@
A ��7I� @�>    H�0J1� � @J  !�0J� �	�

        ���0� K>	L @�M�� 0� !@
+M ���4� 0��56@  .!���     !��� �C	�� 
0� 
	�,-O-   	6 ,-.- =�     �� �B�P�6 H��Q,/      ��0J4 !�	P8�� ���� �	8�� 

D�0A .       ����4� 
	�0�58� =� ��� �	�C R+	8C�	1M �
��  
��� =� K>	L @�M�� 0� �?L0�S � ���@C��� �@
A D�� �	8;� 0� .��   R+	J8C :�J
&

           	6 �A@C�	� 2�	� � 	�� �� 2+�*�� =� ��� �	�C,TT    !@
+M �	� )     =C	3�A 
	��	A �	�8C� 2+�*�� D�� =�
� (  U�	�V,      �� 2�	J� @JQ�� 

 !��	�)///�	8;� 0� 
��� =� �	+� ��*�  (�� ���� �� �@
A D����0A.

!W��
	�
@��� :� X���4� 0��56:+��	;+� <�� XK>	L @�M�� X
���	�

=�@B�

             ����� ��� � ��! "	���# $�
%�& �'�� ()�� *+,-./ 0/�%)1

     */ 23/4 5�  �3,6� �-738 9,-./  */ :  �%#     �
 *
��3;<�
 =�>�%


 ���� ��1 �
��?� �?	�  .    *�,&�� 0�/�%) A�.� B� :� 0/�%) 2	�

  AC  4� *#�>     ����� 23�� 0��D-/ 1�'1        0�/�%) B �3�,6� �-7�38 

  ���3E�F� G1=3��#
%& A����
 4� *��#�> *��F3HI *�
���& 1���'

     :>�.,J 1�'4�J *F3HI �3K A	���� B *>�L+L
M   �37�D
 0���6 1�

*/=C#�� .   :� :  *,/�) �NC
         �3�,6� �-7�38 ��� *F3HI �3K O
%P

   */ �3;<
 23/4 5�     :�>�.,J 1�'4�J A	���� G�
��J  *�/ 1� =�#�� .

         *�/ $�L�> ��'4�J 2	� 
�L->� �3FQB *8
�� =�'�      4� R�� :�  

       $��6 :S3> 
� *-FCP TUD>���         $B����4B
 A	����� 0�3E� :�� G

  � B V	�CP  :      �&%�8 4� 5��+-8� A	���� $M :W8�B    G*,37�� 1��'

   :>�.,J 1�'4�J �	��D/ $4�%
       B 5�
%& �'�� 23/4 �+7S
� 
� 1�

            :�-��	 A	����� 2�� =37 � 1� 4�J $��3/ X%Y& :� $M �	��D/

  �8�)Z B [\ .(  ]H8 A	���� 2	� */      ��/�6 $B���/ ^�%/� �
 �%#

              :�>�.,J 1��'4�J "�8%
 A3�� 4� A3�� 23/4 4� 5=# VI�8 1�

     ()�� B 5=# T��_�J�
     �%# 23/4 5�  �+7S
� $=#  ._�J ��


         ���� �3FQB �� �%& :�%> :� �3> 23/4 5�  $=#1   �-738 �?	� 

    */ ]�%/ �
 �3,6� �33`
 5=	=� B :-#��J �3;<
 �3,6�  ����J)[\ .(

:�   
%I */ *,    TM �33`
 :  �+J $�%
B       0�/�) B� 4� �;<�-/ �%'

      �8� �
�� $��3/ B �/�    ��� :            G0�/�%) 2�	� 4� a�	 ��' ��33`


 TM O��33`
B   *�/ b�+
� *	�%'   =�-��  B       *?>%�?c $M =�/�3� :��

 $�7>� *J=>4   */ �33`
 �3> �'=C    B  4� *d	 2	�   ]38M O��;�  1�'

 �8� 14
B�L  A.� 
� 5=# ��e	�)Z.(

� . ]3
�
 :� 1%eL>�� f��8=#
� *8�C#
�  
�	��-8� B 14
B�L  ��Y-6�G14
B�L  5=dL>�� G4��3# 5�?L>�� 

* : *d3>B�-dE� �7� GO�H
�d/ g%h7/ :esmaeili@shirazu.ac.ir

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

                             1 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html


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

���

        
��3) _��S
 i%�Q%/ a�	 G�3�,6� O��33`
 *8
�� 54B�/�

  �8� 5=# *>�N� .    
� :�  ��8� *)%Q%/ �3,6� *>�N� �33`


I           
� �
 $��?L�'Bj� B 23YY.-/ :�%
 :-#�J :'� =Cc *

             ��8� 5���  ]�,� �%�& :�� $��N� 9,-./ 1�'
%L )k .(

       T��-  B Ol�D/ 
�L->� O�FE�W/ 2	� 0P�!     
� �=�F-/ 1��'

    */ $M 4� *#�> 1�'=/M *� B �3,6� �33`
 0,) �
%/ =�#�� .  ���

   *,) B �%�B 2	�         V���C/ G�3�,6� *>��N� O��33`
 �3S'� �K


*S,)/       "H
�/ 5=	=� 2	� O��;� �� 1%m> :� :  $��	� 
� �%�%

���8� n=��>� 
�37��� =��#�� . :��  ���8� $M 4� * ���! ='�%��#

�U
   54�=>� �N� 1
�37� 1�'        ��� �3�,6� ��33`
 O��;� 1�3J

          O��FE�W/ 2	� �-L3� B �8� :-��J O
%P g%Ym/ ��d,S)

1�CH/ ��g=/  */%S) ���J 1�')�� G�� B �o(g=/ B  1�'

>%38�J
    ]E�6 
� *   =3E%
 V��
)p  G��   B �q( 5=# r�W/=>� .

   �8� 1
BM��	 :� _4l        5=�	=� 2	� 1��Y-6� O��;� �
BM�� :  

14
B�L  Ol%Ym/ ��G�8� :E�D/ 2	� *,P� i%Q%/ :   4� 

    
��
%&�� 1�-L3� �3S'� B 5�%�      *�
��& O��FE�W/ �B=�F/

       g=/ 4� 5��+-8� �� �
 1��Y-6� 5=	=� 2	�  %/ 2	�
�d	
 1�' �


  5��� 
��6 *8
��=>� .          $�
��dS' B %�3,	%' :�FE�W/ s��8� ��

)��(          G23c 14
B�L  �� �3,6� �33`
 �;� *8
�� $�%C) �m
 G

    � �/� B �
�� O��;�  :        2	�
��d	
 *�W& �3K g=/ a	 :,38B

 =# �
BM�� .          2	� 
� *J=>
�� B �/� A	���� :  ��� $�L> t	�->

     ��#�� =�'�%& 23c 14
B�L  �� �Hu/ �;� 
%L  .  B %�H3-HJ

27��!  Ol%Y��m/ 1B
 �3��,6� ���33`
 ���;� *��8
�� :��� ���3>

           2	�
��d	
 1%�?E� a�	 ]E�6 
� *�%C� 1�D	��M 14
B�L 

 =>�%S> _�=6�)�p( .          ��8�� 2-���J�v> 
� 1���� �-8�
 2	� 
�

    6� �33`
 :� $�4
B�L  ��	��      =�/M
� 4� $%3�8�J
 a�	 G�3�,

  wE�&       ��J �
BM��� *S3,6� �3K B *S3,6� 1�'�3`-/ 1B
 =�	 .

          *S3,6� %	
�C8 
�Nc �;� �	�N> 
� :FE�W/ 2	� 
�)   :� :�%
 ��

    $=# ����� B�CO2 (     5=# *8
�� �3> 23/4 �>�
 1B
�8� .

:� �H7> �/� *	�N> �33`
 :� =3E%
 :  ��� $�L> t	�-> *,  
%I

    �8� s�7! �-L3� *J=>
�� :� .    $�
��dS' B ��8
�)��(  
� G

       �;� G*�%�C� 1�D	��M 
� 1�?	� :FE�W/     ��33`
 1��Y�-6� O��

      g%Ym/ a	 1B
 �
 �3,6�)�dL3> (   =>��� 
��6 *8
�� �
%/ .

:�*/ $�L> t	�-> *,  
%I   *�W& ��3K �;� �3,6� �33`
 :  ='�

*��CF/ 1����� �dL��3> 
���-d' ���' 1�4� :��� =��/M
� 1B
 1
��

   */ �
�� *�%C� 1�D	��M        ��33`
 :� �H7> �dL3> �L  B =#��

   ���8� :-��#�� *	l���� �38�7��! ���/�.%�%3����   x B ���	�
�/

*         1B
 ��� �3�,6� O���33`
 1��Y�-6� *��	4
� 1��� G�e>�
� 

              O���;� $�%�C) ��m
 �%�& :�FE�W/ 
� :)
�/ wE�& =/M
�

             2	�
��d	
 g=�/ 4� G��3C  14
B�L�  �� �3,6� �33`
 1��Y-6�

 =>�%S> 5��+-8� .    */ $�L> :FE�W/ 2	� t	�->    :W��
 a	 :  ='�

      
� B O
��! :�
� 23� *W& �3K        =�/M
� B �
��� �3> B =/M

 �
�� �%�B .�' *�/ $�L> t	�-> 23Cc     �
��� B ��/� :�  =�'�

)A3�   �� 5=# *C3�  :   g=�/ :,3�8B     *>��N� 1��')GCM ((  ��;�

*CF/     �#�� =C'�%& wE�& =/M
� 1B
 1
�� .     :�� _4l :�-HE�

 :  �8� � y �� �3,6� �33`
 1��Y-6� O��;� *8
�� :-#�J 
�

 
 1�'
%L  
� �-L3� G14
B�L     :�-��J O
%�P :�-��	 :F8%

�8� B               
� 14
B�L�  =�3E%
 �-7�38 :�  ��#�� :�%
 =	�� 

      :�� B :F8%
 g�! 
� 1�'
%L  5j�	B      �3�,6� ��33`
 :�� $���	�

  */ �
�	�� ]38M          :�� �H7�> �'
%L  2	� V6�B 
� ��	4 G=#��

z�WF>� :	�/�8 B 1{%E%Cd
 �33`
23	�� 1�	��=>
�� 1�
. ��E 

  / *,P� z=' �Q�! :FE�W ��  *�8
        B �3�,6� ��33`
 1��Y�-6� 

               *�SN/ g%Y�m/ ��� �
��� B ��/� 1%�?E� ��33`
 X%Y.�

 _=CJ $%|S'  $��	� 
� */ =#��B�-8�
 2	� 
�     :�� :��%
 ��� 

%	
�C8      B �/� A	���� 9,-./ 1�'  A'�      1B
 5=�C	M �
���

:� wE�& =/M
�g%Ym/ �L  
�-d' �' 1�4�) 23/4 �>�
(

*��	4
� =#  .    :� :�%
 �� ='� 2	�         :�  ��8� 2�	� �� }�� z�

 *S3,6� 1�'�3`-/   :W��
 a	*W& �3K)    ��3K 2	�
��d	
 g=�/

�8� *W& ( �� _=CJ g%Ym/ 23/4 �>�
=>
��B  �/� A	���� 

          
� GOB��+-/ 1�'%	
�C8 s�8��� 5=C	M 
� *J=>
�� A'�  B

  i%Se/        wE��& =�/M
� �� *+C/ �;�   _=�CJ   ��#�� =�C'�%&.

         *�/ *�#�> ��e>M 4� �Q�! :FE�W/ �3S'�      O���3`
 :�  �%�#

            
�37�� :  5�%S> ��e	� �L� 1��� �
 1�=F-/ O�/=P *S3,6�

A3� ~UH6 �N>M 4��%� 5=L> *C3�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

                             2 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html


01� ���0���0+� 
���	�� 23� 0� ���4� 0��56 
�	784�  ::+�	;+� <��...

���

<�� � ���� 	�

  *S3,6� 0/�%) �;� *8
�� z=' ��    2�	� ��;� G14
B�L�  A.� ��

           5��� ]�E�6 
� _=�CJ g%Ym/ *)�
4 23/4 �>�
 �� 0/�%)  1��'

  =	��J *8
�� 0>�� .   � 
� *	�N> z='     g=�/ *�8
�� �S7�6 2�	

        *�/ _=�CJ 23�/4 �>�
 1��� 2	�
�d	
 =�#�� .    2	�
��d	
 g=�/

  
� _=CJ g%Ym/��  
%L�  $�-8� )    G*���K $��e	��
yM G$��e>4

         B :�	%,3?N  G5�L>�/�  G$�-8�E G$�-8��  G1
�3-.� B g�m/
�Nc

          G$�N+�P� G$�-7�,J G1�� �/ G$�8��& G$�CS8 G$��N
 G=S!��	%�

    �-7�c%,� B $�-738 Gs
��     �N�#%� B $�-�84%& G$ (   5
B� 1����

  *>�/4�qx�q�q           1�'%	
�C�8 t	��-> ��	�N> 
� B =	��J �
BM�� 

  *S3,6�   ���J 
��6 (m� �
%/ g=/ 2	� 1B
 5=C	M 
� . _4l :-HE�

      $�-8� T�.->� �N� :  �8� � y :�       ��NC
 :�> G*8
�� �
%/ 1�'

       *S3,6� O�S37D
 :d,� �v> �
%/ g%Ym/ =3E%
 $��3/   ��3> 
%L 

/      �8� :-��J 
��6 �v> =)          �3�,6� *�8
�� ��N� :�FE�W/ 2	� 
�

$�-8�      �37D
 4� $��	� 
� *8
�� �
%/ 1�' *S3,6� 1=C�   :�  $��	�

         g��8 
� $�
��dS' B *,3,& "8%
�pp�      G��8� 5=�# �
���J

=	��J 5��+-8� .(

        :�C	�' 1
��/M :�)%Se/ 4� 4��3> �
%/ O�)UI� B 
�/M  1��'

 �8 G 14
B�L  Ol%Ym/ =3E%
$�/4   14
B�L�  ���N� 1�')� (

   5�?	�� B      =�	��J ^��.-8� 
%L  *8�C#�%' $�/4�8 *->�-C	� .  :��

  g=/ 23S.
 
%vC/     $%/4M _�e>� B �v> �
%/ 1�'    4� �%���/ 1�'

_�> :-7� 1
����Eviews 5=	��J 5��+-8� .

,.�Y>� 
	�0�58� ��0�� � :+��	;+� �@� 

      d	
 =	%	� O�	�v> :	�� �� 2	�
�d	
 �B
  B�
�)�� (:	��  1��	


 � B:     $�
�dS' B $%7E=C/ :,38B)�� (    5=# 5��� :F8%
�8� . 
�

       5�N� 5=CC  RdFC/ 14
B�L  23/4 �>�
 :	�v> 2	� wE�& 1
B

    :� wE�& =/M
� B �8� :)
�/ Ol%Ym/ �L  
�-d' �' 1�4�

 :��-��J ���v>
� 23��/4 �4
� ���	 ���>�
 1����� 1
���3F/ G]��.-C/

*/�%# .   g=/ 2	� V6�B 
�
�;M    TM �33`
   B     ��'�3`-/ �?	� B �%'

          *�/ $%�/4M wE�& =/M
� �	 23/4 �4
� �� �
 =�C  .   �B
 2�	�

         :�� ��� �
 =�3E%
 V��%
 $�%� �
� �>      1��Y�-6� 1��'�3`-/ $���
�� 

*/ �3mY
=C   .

            "��B
 O
%P :� :C	�' V��
 B =3E%
 V��
 2	�
�d	
 g=/ 
�

�B�*/ :-��J �v> 
� �%#:

]� [i i iQ Q (K , E)=

]� [i i iC C (Q , W,E)=

Qi=3E%
 
�=D/  g%Ym/ i GKi5��N> 
����  G1=3E%
 1�' E  
�����

   G�
��� B ��/� =C>�/ ��>B�� *W3m/ 1�'
%- �� Ci   =�3E%
 :�C	�' 

 g%Ym/i B  W*/ =3E%
 0/�%) �S36 4� 1
����=#��.

          %�8 V���
 G:�C	�' B =�3E%
 V��%
 :� :�%
 ��  
� i
�4 1���� �

    :� �S36 $�%� 23F/ "	��#   :W��
 O
%Pq       
� :�  �%�� ='�%& 

�%# �u �=! =	�� :)
�/ 4� 5=/M �8� :� �%8 V6�B.

i i i i Li iMax : [P Q C (Q , W,E) P L ]π = − − ]q                   [

PLi : g%Ym/ 23/4 :>�3E�8 :C	�'i

Li : g%Ym/ =3E%
 �L  �	4 �W8i

    :E��F/ 0! 4�q   1��� Pi   �>�
 G :� 23/4       �L�  
��-d' ��' 1�4�

      :�� wE�& =/M
� �� g��F/ g%Ym/         ��8� :�� 
��-d' ��' 1�4�

*/:� :  =	M :W��
 O
%Po�8� 5=# :PU& :

]o[
Li i i i iP (PQ C (Q , W, E)) / L= −

           g%Y�m/ �L�  
��-d' �' 1�4� :� wE�& =/M
� :W��
 2	� 
�

                   :�-��J ��v> 
� 23�/4 ��>�
 4� 1
��3F/ $�%�C) :�� G��v> �
%/

*/�%# .            _��S
 ��8� _4l GwE��& =/M
� $�
BM �8� :� 1���

:C	�'   =3E%
 1�')   23�#�/ B ��8 G
�� G�%  G
�  1B�3>OlM (  :��

        wE�&�> =/M
� 4� 23/4 :C	�' 4� �3K)0P�!T�Q   =3E%
 
�=D/ 

  g%Ym/ �S36 
� ( �%# �7  .:�
 g=/ *,  
%I	 �>�
 G2	�
�d

     */B� :�
� V��
 �
 23/46� 1�'�3`-/ 4� *S3,  *�/ ��v> 
�  ���3J

:� :  :W��
 O
%P�*/ 9	�F
 �%#.

]�[
LiP E E Z u= β + β + β +2

1 2 3

E B E2 *��S3,6� 1���'�3`-/ �?>���	�S> ) g%Y��� 
� �
���� B ���/�

            ��v> �
%�/ g%Y�m/ ��#���� B ��#�  G$�-7��
 G$�-7/4 ( 
�

    �8� _B� :�
� B �W8 .Z         ���>B�� 1��'�3`-/ ��?	� 4� 1
���� 

   �8� �� :  �8�         OB��+-/ G*8
�� �
%/ :DWC/ B g%Ym/ i%> s

*/ =C#��)G:DWC/ *	�3���`� }�)     i%�> G��	
� �W�8 4� i��+

� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

                             3 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html


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

���

1
�3�M i%> Gn�& .(

            
� :�  1���
�  g=/ G2	�
�d	
 g=/ 0/�  r�# :� :�%
 ��

      :� ���J 
��6 *8
�� �
%/ :FE�W/ 2	�  :� *,  
%I  :W��
 O
%P

� */ =#�� .      �8� � y :� _4l      ��� 5BU�) 2	�
��d	
 g=�/ 
� :

               "	���# 0���D-/ ��;� *�8
�� 1���� G_B� B gB� :�
� 1�'�3`-/

=	��J ��mE �3> �'�3`-/ _�%
 �3;<
 G*W3m/.

]�[
it it it it it it

it it it it it it

it it it it

NR f (PT , PT , HT .HT ,T , T ,

PP , PP , HP , HP , P , P ,
PTPP , HTHP ,TP , ALT )

= 2 2 2

2 2 2

NR : 
�-d' 
� wE�& =/M
�)23/4 �>�
 5=C	�S>(

PTit , PT2
it :   _B� :��
� B �W8 
� �#�  0Y� 1�/� "8%-/

 $�/4 
�t $�d/ B i

 HTit , HT2
it :    :��
� B �W�8 
� ��#���� 0Y� 1�/� "8%-/

 $�/4 
� _B�t $�d/ B i

Tit , T2
it :     $��/4 
� _B� :��
� B �W�8 
� 0  �/� "8%-/t B 

 $�d/i

 PPit , PP2
it :  _B� :��
� B �W8 
� �#�  0Y� �
�� "8%-/

 $�/4 
�t $�d/ B i

 HPit , HP2
it :  ��#���� 0Y� �
�� "8%-/   :��
� B �W�8 
�

 $�/4 
� _B�t $�d/ B i

 Pit , P2
it :  $��/4 
� _B� :�
� B �W8 
� 0  �
�� "8%-/t B 

 $�d/i

PTPPit :0P�!T�Q             $��/4 
� ��#�  0Y�� �
��� B �/� t B 

 $�d/i

HTHPit :0P�!T�Q          $��/4 
� �#���� 0Y� �
�� B �/� t  B 

 $�d/i

TPit :0P�!T�Q $�/4 
� 0  �
�� B �/� t B  $�d/i

Alti : :DWC/ �	
� �W8 4� i�+

�i

               B ��8� $���	� 
� *�)�
4 5=�S) Ol%Y�m/ 4� *d	 _=CJ

         _�� G$�7�>� 1���� 5��+-8� �,) :� g%Ym/ 2	� 1��Y-6� �3S'�

    */ ��	4 
�37� V	�CP B           �L�  ��	4 �W8 �� 4B
 :� 4B
 B =#��

 */ 5�B��� $�N� 
� $M ����J .      *�8
�� :�FE�W/ 2�	� �� �S
 ���E

O��;� *S3,6� 0/�%)  �>�
 ��)�%8 (*/ _=CJ 23/4=#��.

 
%vC/ :�   :-7��B �3`-/ �
BM�� )NR(  :�C	�' _��S
 �=-�� G  1��'

     g%Ym/ �L  :� :-7��B):C	�'    �#���� B �#�� G�#�  1�' (

 g�8 
�   VS� �v> �
%/ 1�'          :�� :��%
 ��� R��8 B =	��J 1
BM

            �>�
 ��?	� O
��H) :�� �	 wE�& =/M
� G:>�3E�8 =/M
�   23�/4 �

 :H8�m/ �v> �
%/ g%Ym/ 1��� 14
B�L =# .

         �	
� �W8 4� i�+

� �3`-/ :FE�W/ 2	� 
�)ALT (    $�%�C) :��

         5=# :-��J 
��6 �v>=/ 1=3#
%& O�FLFL
 $��3/ 4� *Y&�#

           ��#���� B ��#�  g%Y�� 
� *J=>
�� B �/� 1�'�3`-/ B �8�

   2��	� ���#���� B ���#�  0Y��� $�%��� OB���+-/ :��� :���%
 ����

l%Ym/  $�-8� 
� O  8
�� 9,-./ 1�'�  �J *�=	�� .  �S
�& 
�� :

��'%	
�C8 4����N� 1��L��  1����� :��  *>�� 5��� :F��8%
 $����	� 
%

5=#  =>�)qB� (             $���3/ s��8� ��� �
 5=C	M �
�� B �/� $��3/ B

 1� 
�L->�  A3� 5=C	M 2�� =37 � 5�%S> *C3�      B 5=�# 5��+-�8� G=>�

       5=�C	M 
� g=�/ �38�7! :,38B 2	=� V6�B 
�   =�'�%& *�8
��

=#.

Z.�B�P�6 
�Y>� �"
� �	784� UG	�� 

5���              �
 $��/4 4� *�FWD/ �' 
� 1��� T
�e
 B 
�-�
 G0>�� 1�'

            ���H

� $��/4 4� ��?	� *�FWD/ 
� �?	� 1�'
�-�
 B T
�e
 :�

*/=C'� .   5��� i%> 2	� 
�     *�/ f�Dm/ ��'   z��WF>� =�>�%
  1�	���

   OB�+
 233H
 
� 1�-L3�  5=	=� 1��� 1�'�'     :-#�� $�/4 g%I 
� 

=#�� . 5��� f3+,
             �
 1��4M ���
� *�FWD/ B *>��/4 1��8 1��'

 */ A	����    �	�B=m/ �� %?E� B ='�   */ :��%/ 1�-S  1�'  �%�#

)[� .(            5��� O�3P%Y�& B 5=�# �� y �
�%/ :� :�%
 �� ��E  1��'

=	��J 5��+-8� 0>�� 1%?E� 4� G�Q�! f3Dm
.

       :	�e
 B 23S.
 (m� :� �B
B 4� 0H6       _4l Gg=�/ 0�3,m
 B 

              0�>�� O
%�P :� �Q�! :FE�W/ ��c :  :E<7/ 2	� �=-�� 
� �8�

   */ 
��6 :FE�W/ �
%/  ���J 2#B
 G��3J .        ��	M G��?	� O
��H) :��

    5��� :� :�%
 �� g=/             :�c :�� ��8� ��-N� 5=�# 1
BM VS� 1�'

  O
%P)     :� GVWD/ �' 1��� *>�/4 1�8 O
%P  *�FWD/ O
%P

     :� �	 B g�8 �' 
�  ,
 O
%�P          *�FWD/ B *>��/4 1��8 4� *�D3+

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

                             4 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html


01� ���0���0+� 
���	�� 23� 0� ���4� 0��56 
�	784�  ::+�	;+� <��...

��p

)0>�� ((           *���-E�� G*
l���8 23�Cc :� �8�� �N� ����J �
BM��

)���� ( 5
���/MF) B���c �7��
() Chow-Test( 5��� ��NCL��3� �
 

�8� .            V���
 �
BM��� 1=�/M
�  GO
%P B� :� �S76 2	� 
� ��E

:� �v> �
%/*/ $%/4M 0>�� O
%P���J:

[>� (!�0A 01� ���0��?B� � 	��[�83� 
	) Poolability across 

countries (cross section) yield(

                 �
BM��� ��	4 O
%�P :�� =3D/ �3K B =3D/ g=/ B� =	�� �=-�� 
�

���J.

]�[=3D/ �3K g=/ i , ,..., N= 1 2
i i i iy Z u= δ +

]�[=3D/ g=/ y Z u= δ +

     �
BM�� =3D/ �3K g=/N  8 g=/         �
BM��� =�3D/ g=/ B *>�/4 1�

    */ 0>�� O
%P :� V��
=#�� .    g=/ :� :�%
 �� g�!     B =�3D/ 1��'

:3Q�� =3D/ �3K*/ 
��6 $%/4M �
%/ �	4 1�'��3J .

]p[
iH :δ = δ0

]��[
iH : δ ≠ δ1

  $%/4M �7
 �N�     5
�/M 4� l�� 1�'F     :�W��
 
� :�  �[   *���F/ 

8� �8� 5=#*/ 5��+-�%# .

(RRSS URSS) (N )F ~ F((N ),(NT N T))
URSS (NT N K)

− −
= − − −

− −
1

1

]��[

N  VWD/ ��=F
     G*8
�� �
%/ 1�'T         B ��v> �
%�/ 5
B� g%I K

*/ �'�-/�
�� ��=F
=#��.

URSS         *6��� O�
B��e/ i%�Se/ V�S� 0P�!  5=�>�/  1��'

    23S.
 �� :  �8� =3D/�>  1�'OLS    g=/ 4� � */ 0P�!  B �%#

RRSS  B�e/ i%Se/  *6�� O�
5=>�/      0>�� 23S.
 �� :  =3D/ 1�'

 g=/ 4��*/ 0P�! �%#.

 
�=��D/ 4� *
�H��8�m/ 5
���/M 
�=��D/ ���J� G:3��Q�� $%��/4M 
�

  �
�� gB=� *>��m�     */ �
 �+P :3Q�� G=#�� �
   :3Q�� B ���J

              0�>�� O
%�P :�� �Q�! :FE�W/ *8
�� _B�E �� *C-H/ $M 0��D/

*/ =3	<
�%#.

( (1� ��E� ����M :��� 
�0� H�01� =� =E�6 	� �C	�� H�0

          *�'B�J 23�� R>�	
�B *>�7S'�> �%�B *8
�� 1��� $%/4M 2	�

5
�/M   ��8� 5=�# :���
� *	�' .  5
��/M)Lagrangian Multiplier (

)LM (    _�e>� 4� R�OLS         5��+-�8� ��� G�v> �
%/ g=/ 1B
 *,  

5��� 4��%� ='�%& :H8�m/ 0��6 *D3+,
 1�'.

]��[iSTLM ( ) ~ X
S

= Σ −
2

2 2
2

12

T  g�8 ��=F
   G*>�/4 1�8 1�'S2        �
BM��� 4� 0�P�! R>��	
�B 

  :� g=/ *,   B 0>�� O
%PSi
2   1�'=�!�B a�
 a
 
� R>�	
�B 

 */ *FWD/=#�� .  5
�/MLM :�       V�	4%
 1�
�� G*H>�e/ 
%I »  *�c

B� «       �%� ='�%& *FWD/ 1�'=!�B ��=F
 1��4M :�
� �� .  
� g�!

     =�D/ ��J� G:3Q�� $%/4M          *�>��m� 
�=�D/ 4� *
�H�8�m/ 5
��/M 
�

 �
�� gB=�         *�/ �
 �+�P :3�Q�� G=�#�� �
 �%�# .    *

��H) :��

     */ =3	<
 *FWD/ 1�'=!�B 23� *>�7S'�>     V�
 1��� =	�� :  �%#

   �B
 s�8� �� $M   �%S> _�=6� �%�%/ 1�' .    *>�7�S'�> V�
 1���

  �B
 �3> R>�	
�B         ��8� 5=�# :���
� *�+,-./ 1��' .   ��E�! 
�

  S' �> �%�B        �B
 G*�'B�J 23�� R>�	
�B *>�7GLS    :�,S� 4� 

�B
�%� ='�%& �v> �
%/ g=/ �
BM�� 1��� �
�  1�'.

UI� � R+	8C

         g=�/ 23�S.
 ��3,��6 $%/4M 1����     5
��/M 4� F    5��+-�8� =�3D/ 

*/���J .     :W��
 :� :�%
 ����       *
�H�8�m/ 5
��/M 
�=D/ �p/�   :�� 

    :7	�D/ :  �8� 5=/M �8�   �	��D/ �� 5
�/M 2	�  *�>��m� )   �	���D/

     r%W�8 
� *>��m�� %  B� %         ��� 
���� ]�3
�
 :���o/�   B pp/�

*/=C#��(     *CF/ r%W8 
� ��� $�L>   1
���   B �     :3�Q�� =�P
� 

            :�� ��Q�! :�FE�W/ *�8
�� ��� *�CH/ �+P   �
 *�FWD/ O
%�P

*/           ��Q�! :FE�W/ *8
�� _B�E �� *C-H/ $M 0��D/ :3Q�� B ���J

     =3	<
 0>�� O
%P :�*/�%# .�'       5
�/M 
�=D/ :� :�%
 �� 23CcF

  *
�H8�m/q�/q�p      :7	�D/ :  �8� 5=/M �8� :�      ��� 5
��/M 2	�

 *>��m� �	��D/)     r%W�8 
� *�>��m� �	��D/� % B� %   ]�3
�
 :��

   �� 
�����/�   B p/� */ =C#��(      *�CF/ r%W8 
� ��� $�L>   1
���

  B�        :� :FE�W/ *8
�� �� *CH/ �+P :3Q�� =P
�    1��8 O
%P

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

                             5 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html


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

�p�

  *>�/4 */ �
              *�8
�� _B��E ��� *�C-H/ $M 0���D/ :3Q�� B ���J

*/ 
��6 =3	<
 �
%/ 0>�� O
%P :� �Q�! :FE�W/��3J.

              23�/4 ��>�
 ��3`-/ 1���� *	�-7�	� *8
�� 4� 0P�! t	�->

   _=CJ 14
B�L )NR (         $M 
B��e/ B ��#�  1�/� 1�'�3`-/ B

)PTit B PT2
it(    $M 
B��e/ B ��#���� 1��/� G) HTit BHT2

it( G

-/      $M 
B�e/ B �/� "8%)Tit   B T2
it(     
B�e/ B �#�  *J=>
�� G

  $M)PPit   B PP2
it (     $M 
B��e/ B *J=�>
�� "8%-/ B)Pit B P2

it (

  5��� ]E�6 
�           :�  ��8� 5=�# *�8
�� :�FE�W/ �
%�/ 0�>�� 1�'

*/�S
�B
                :�  =C-7�' 2�	� �?>��3� 1
=�' �B
 ���� :�� �'

1�8      =C-7' �-7	� �W8 
� �v> �
%/ 1�' . ��'�3`-/   *J=�>
�� 1

  $M 
B���e/ B ���#� )HPit B HP2
it( G0��P�!T���Q B ���/� 

   �#�  *J=>
��)PTPPit(  G0P�!T�Q     �#���� *J=>
�� B �/� 

)HTHPit ( ���	
� �W��8 4� i���+

� B)Alti ( _���S
 :��� :���%
 ����

�B
 ��' B =C-7' �-7	� �W8 
� =!�B :L	
 1�'   t	��-> 23�Cc

      */�S
 :  �8� ],W/ 2	� 4� * �!$%/4M  1�'      :�� =�!�B :L�	


           ��3`-/ :  =C-7' 2	� �?>�3� 1
=' �B
 4� �3K 0�P�! T��Q

     *J=>
�� B �/� "8%-/)TPit (  �8�-7	� �W8 
� .    :��%
 �� g�!

  �7
 t	�-> :�        :�� 23�S.
 �3,��6 B *	�-7	� $%/4M 1�'  O
%�P

 */ 0>��           ��&���� ��v> �
%�/ g=/ �
BM�� B T�.->� :� $�%
 . 
�

   �-8�
 2	�    ��W& ��� g=/ �=-��          O���;� ��� :	%�8 B� *���Y�
 1

       *�CF/ B =# :-��J �v> 
� *���Y
        B 1���� O���;� _�%�
 1
��

  =	��J $%/4M �E�! 2	� 
� *>�/4 .    ��E�! 2�	� 
� �+�P :3Q��

  2	� 4� �7

�H)      1%�?E� 
� *>��/4 B 1���� *���Y�
 O��;� G: 

5���     �
�=> �%�B �v> �
%/ 0>�� 1�' .      4� :3�Q�� 2	� $%/4M 1���

  $%/4M  ]	�Q  j>��Jl �;�d
)LM (     $��J�� B �B��� "�8%
 :� 

)�p��(      =�	��J 5��+-8� �8� 5=# ��NCL3� G.     5
��/M 
�=�D/2χ

   $%/4M *
�H8�m/LM    �� ����� ��q/�          2�	� 1 :7�	�D/ :�  5�%�� 

    �	��D/ �� 5
�/M2χ *>��m� )       �W�8 
� *>��m� �	��D/�%  G� % B

��  %  :�   ����� ]3
�
��/p  Gpp/�   B ��/o */  =C�#��(    G��� $�L�> 

*CF/ r%W8 
� 1
��� G� B �� _=) �� *CH/ �+P }�� =P
� 

*CF/       �
 �v> �
%/ 1%?E� 
� *>�/4 B 1��� *���Y
 O��;� 1
��

*S>���J .           OB��+
 �v> �
%/ 1%?E� 
� :  �8� _%N+/ $�=� 2	�

 $�-8� 23�  *S> *���Y
 �'=C#�� . 3SI� 1���       Gt	��-> 4� �-L�3� $��C

*CF/          *���Y�
 O���;� B *FWD/ *���Y
 O��;� 4� _�=  �' 1
��

  */ �
 *>�/4         ��� 
���6 $%�/4M �
%/ :>�J�=� 
%I :� $�%
 .  1����

$%/4M0: 2
0 =µσH �
�/M GLM=	��J :H8�m/  . $%/4M :e3->

     ��� ������ j>��Jl �;�d
 ]	�Q 5
�/M 
�=D/ G��� $�L> �+P }��

���/� */ =#�� .          r%W�8 
� *�>��m� �	��D/ �� 5
�/M 2	� �7	�D/

*CF/ 9,-./ 1
��)       �W�8 
� *>��m� �	��D/�%  G� %  B�� %  :��

   ����� ]3
�
�q/�  G�o/q   B �/� */ =C#��(     �+P }�� G��� $�L> 

 *S> �
  ��  �
 $�%
 .  2	����C�
�;M       ���� g=�/ 
� *FWD/ *���Y
 

    �
�=�> �%�B :	%8B� 1�W&.   1���� �7�
02
0 =σλ:H   
�=�D/ G

  5
�/MLM   �� ������/�  =	��J :H8�m/  .     4� :,P�! t	�-> s�8� ��

 5
�/M :7	�D/       ��3S  ��� *
�H�8�m/ 1��'   *�>��m� 1��')   �	���D/

    �W8 
� *>��m��%  G� %  B�� %   ������ ]�3
�
 :��q/� G�o/q B 

�/� */ =C#��(  G *�CF/
��          r%W�8 
� *>��/4 *���Y�
 O���;� 1

CF/*  1
��  =	��J �
 9,-./ .    2�	� 4� R��      *���Y�
 O���;� :� 

              _��J 
� G=	��J �
 :	%8 B� 1�W& ��� g=/ 
� *>�/4 B 1���

 */ =F�   *CF/ $%/4M :� $�%
          *>��/4 B 1���� ����; O���;� 1
��

�&���� . *CF/ �=-��          ��� *>��/4 B 1���� ����; O���;� _�%
 1
��

     ���	�� _�e>� B�c $%/4M 4� 5��+-8� .  :7	�D/  
�=D/F  *
�H8�m/ 

)�/o�(         *�CF/ r%W�8 
� *�>��m� �	��D/ �� G  1
���  B�  =�P
� 

)     �W8 
� *>��m� �	��D/� %  B� %    ����� ]3
�
 :��/�  B qp/� B 

*/=C#��(      *�/ :�  ��� $�L>             _=�) ��� *�CH/ �+�P }��� $�%�


*CF/   �
 �
 *>�/4 B 1��� ���; O��;� 1
���� .   �&�C�# 1����

=��	�� Gg=��/ �-L��3���/4M :��� *��CF/ $% 1����� �����; O����;� 1
��

)*FWD/ (  �&���� *>�/4 B .        ��� g=/ 
� 1��� O��;� �%�B �=-��

      ����J 
���6 $%�/4M �
%�/ 23�F/ *>�/4 O��;� :� :�%
 .  :�e3->

     */ $�L> B�c $%/4M 4� 0P�!          $%�/4M 5
��/M :�� :��%
 �� G='�

)��/� ( �3S  B *>��m� 1�')      �W8 
� *>��m� �	��D/� %  B� %

   ]3
�
 :�  �����pp/�   B �/� */ =C#��( *S> G      �
 �+�P }��� $�%


 �%S> �
.    :/��� 
�             ��� *>��/4 O���;� �%��B �-L�3� $�C3SI� 1���

23F/ 1��� O��;� :� :�%
���J 
��6 $%/4M �
%/  .

     O
%�P :�� �+�P :3�Q�� �
%/ 2	� 
�00 ≠µgiven

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

                             6 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html


01� ���0���0+� 
���	�� 23� 0� ���4� 0��56 
�	784�  ::+�	;+� <��...

�p�

0110 =λ==λ= −T...H  */ $�3� ���J .   5
�/M :7	�D/F  0P�! 

 B���c $%��/4M 4�)��/�� (���3S  ���� r%W��8 
� *��>��m� 1���'

*CF/ 9,-./ 1
��)      �W8 
� *>��m� �	��D/� % B� %  ]�3
�
 :�

  B�����p/�   B ��/� */ =C#��(        �+�P :3Q�� :  �8� 2	� �?>�L> 

*/ �
�%S> �
 $�%
 .

   i%Se/ 
� $%/4M s�8���  1�'  l �;�d
 ]	�Q   j�>��J)LM(

         *�8
�� 
� :  =# 0P�! :e3-> 2	� GB�c B       ��>�
 23�� :�W��
 

      *S3,6� 1�'�3`-/ B _=CJ g%Ym/ 14
B�L  23/4   g=/ ]E�6 
�

    1��� B 2	�
�d	
��         :	%�8 B� 1�W& ��� g=/ G].-C/ $�-8� 

   �8� ]8�C/ *>�/4 ���; O��;� �� .:-��	    �
BM��� 4� 0�P�! 1��'

  :W��
�     	%8 B� 1�W& ��� g=/ ��         
� *>��/4 ����; O���;� �� :

gB=��  �8� 5=/M G .  R>��	
�B $%/4M :  �8� � y :� _4l :-HE�

        ����J _�e>� $%/4M 2	�&M $�%C) :� �3> *>�7S' .    5
��/M t	��->

LM */ $�L>             $%�/4M 5
��/M :�� :��%
 ��� :  ='�)��/��� ( B

�3S  *>��m� 1�')      �W8 
� *>��m� �	��D/� %  B�  %  ]3
�
 :�

  �����q� B q/�� */ =C#��( */ G           ��� *�CH/ �
 �+�P }��� $�%�


    �%S> �
 �
 R>�	
�B *>�7S' .       4� �v> �
%/ g=/ �
BM�� 1��� ��E

  �B
GLS        �B
 :,S� 4� V6�B 
� :  =	��J 5��+-8�    �
��  1�'

�%� ='�%& �v> �
%/ g=/ �
BM�� 1���.

$�S'I�    gB=� :  
%�  *�/ $�L>   L�3� G=�'��  �Q �-� ]	��

 ��)� 5=��# �
BM�������W& 4� ��  0����D-/ O����;� B _B� :���
� G*

 *S3,6� 1�'�3`-/)  *J=�>
�� B �/� ( :��   *�CF/ 1
��/M 
%�I  :�� 
��

5=/M �8�=>�.

  O�FL��FL
 4� *Y��&�# $�%��C) :��� ���	
� �W��8 4� i���+

�

               �%��B ��� g=�/ 2	� 
� :  �8� 5=# :-��J �v> 
� 1=3#
%&

      *CF/ 1
�/M �v> 4� G
�v->� �
%/ �/U)  �8� 5=L> 
�� .)  ��/U

            14
B�L�  23/4 �>�
 �� VLFL
 *+C/ �;� 4� * �! ]	�Q 2	�

         ��,) V�6�B 
� B ��8� g%Ym/ �L  
�-d' �' 1�4� :� _=CJ

 */ :PU& :,S� 2	� 
� ]	�Q 2	� $�%� *+C/   :�c�' :�  �%#

  =#�� �
l�� i�+

�G  aC& �%'       *>l%I =#
 5
B� :e3-> 
� B �
 �


 ='�%& A'�  ��d,S) $��3/ �	�N> 
� B���	.

          O��;� 5=C'� $�L> �'�3`-/ _B� B gB� :�
� ]	��Q �/U)

   O
%P :�U     s%dF/ �	 B U          *�)�
4 23�/4 wE��& =�/M
� �� 

*/=#�� .  :� :�%
 ��       *�/ 1��3J f-L/ B ]	��Q 2	�    ���D> $�%�


*S3,6� 1�'�3`-/ 4� a	 �' 1��� �
 *>��m�  2�	� B �%S> :H8�m/

� 
��6 03,m
 B :	�e
 �
%/ �
 t	�->��.

  */ $�L> t	�->           4� �-L�3� ��#�� 0Y� 1�/� �J� :  ='��q/�

 *->�8 :�
�             =�'�%& A'��  wE��& =�/M
� V�6�B 
� =#�� ���J

���	 .:-HE�*/ �E�! 2	�  :�� �%���/ =>�%
    g%Y�m/ �3�P�& 2�	�

             :#%& B 2-�
 :6�8 
%vC/ :� g%Ym/ 2	� V6�B 
� :  =#�� _=CJ

        �
�� �/��8 :�� 4�3> $���)   $���  5
��N�   ��	 Vernalisation(  ��3> B 

2	�  */ _=CJ :      4� �-S  
� =>�%
o  *->�8 :�
�       %�S> B =�#
 ���J

  =	�S>)� .(       R�d) *-E��! ��#���� 0Y�� 1�/� �� :W��
 
� t	�->

     :� �
�� �#�  0Y� 1�/� �;�1
%I:        0Y� 2	� 
� �/� A	���� �� 

     4� =F� B A'�  23/4 �>�
 �=-���/�� ��3/ :� ���J *->�8 :�
�  $�

   */ 5�B��� �3> �>�
�%# .          5=�C'� $�L�> *�>��m� :WD> 2	� V6�B 
�

      $�-7��
 
� O
��! :�
� 06�=!) �#���� 0Y� (�8� .    =�� :�-HE�

 :� �73>              5=�# ����; :���e
 s�8� �� :  �%# :�%
 �3> :-d> 2	�

      */ _=CJ 5�3J :  *	�/� �u �=! �8�         ��
 =�	�S> 0�Sm
 =�>�%
q�

 */ :�
�:� G=#��1
%I :�  �J�       =�#�� �-L�3� 
�=�D/ 2�	� 4� ��/� �

���	 ='�%& A'�  g%Ym/ ��d,S))�.(

$�S'    T�-  �-L3� 
� :  
%I      ��8� 5=# $�%C) �)�
4 1�'

              B �
�� _=�CJ %S> B =#
 1B
 �� *+C/ �;� T%I�/ 
�37� 1�%'

       4� A3�� *J=>
�� *

�H) :����  *�,3/        g=�-F/ $�-7�/4 
� ��-/

      4 0	�B� �  *J=>
�� B �73> ]8�C/   $M ��	4 $��3/ 4� �-N� $�-7/

*/  =#��)�   B o .(           0Y�� *J=�>
�� �
%�/ 
� g=�/ �
BM�� t	�->

       :� �8� �)=/ 23S' �� 1=3 <
 �3> �#� 1
%I:   */ $�L>  ='�

     4� �-L3� *J=>
�� A	�����/��o *,3/        =�/M
� A'��  ()�� �-/ 

*/ 23/4 wE�&���J.

�'           
�� *�>��m� :�WD> ��� :�W��
 
� t	�-> 23Cc    0Y�� *J=�>

  */ $�L> �#����             
%�I :�� 0Y�� 2�	� 
� *J=>
�� �J� :  ='�

   4� "8%-/p/�q *,3/     �-L3� �-/ %#        wE��& =�/M
� ]�
��/ :� �

     ���	 ='�%& A	���� �3> *)�
4 23/4 .  :� :�%
 �� 2�	�    0Y�� :� 

 :� �#����             ��,) :�� B 5=�# :-��J �v> 
� $�-7��
 "8%-/ 
%I

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

                             7 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html


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

�p�

 ��@E,. ���M0� �� $Q	G R+	8C �@
A ��7I� 
�0� :+��	;+� �@�

 _�>�3`-/ �3Q%
�3`-/]	�Q

C��=H/ 4� }�)�oo����*

PT�#�  0Y� 1�/��/�qpq�� **

PT2�#�  0Y� 1�/� 
B�e/o�/�po�x **

HT�#���� 0Y� 1�/���oqp�x **

HT2�#���� 0Y� 1�/� 
B�e/�/���q� ***

T�/� "8%-/o/o��q�p ***

T2 / 
B�e/�/� "8%-p/����qx ***

PP�#�  0Y� *J=>
���p/��q�o ***

PP2�#�  0Y� *J=>
�� 
B�e/�/q�x ***

HP�#���� 0Y� *J=>
���/��o�ox *

HP2�#���� 0Y� *J=>
�� 
B�e/p/��� *

P*J=>
�� "8%-/�/�����x

P2 *J=>
�� "8%-/ 
B�e/��/�opx *

PTPP 0Y� *J=>
�� B �/� T�Q 0P�!�#� p�/��qx *

HTHP�#���� 0Y� *J=>
�� B �/� T�Q 0P�!��/qp�x

TP*J=>
�� B �/� "8%-/ T�Q 0P�!��/���� *

ALT�	
� �W8 4� i�+

����/�ox

*>�/4 ���; �;��3`-/*>�/4 ���; �;��3`-/

1363--C��q��q�x1374--C����q�x

1364--C�q��q��x1375--Coo����x

1365--C�q�����x1376--C�/�����x

1366--C����p�ox1377--C��p���x

1367--C��oqo��x1378--Cq/q���oq

1368--C����o��x1379--C�o���p

1369--C������ox1380--C��p����

1370--C���qo��x1381--C�p�po��

1371--C�qqppqx1382--Cq�q��qq

1372--C������x1383--Co����p�

1373--Coqqo��x

* B**B*** :*CF/ �?>�	�S> ]3
�
 :� �W8 
� $�%� 
��[� GZ B��8� =P
�.)  �&</ ::-��	f3Dm
 1�'(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

                             8 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html


01� ���0���0+� 
���	�� 23� 0� ���4� 0��56 
�	784�  ::+�	;+� <��...

�pq

                  :�e3-> 2�	� G���D> �-L�3� 
� 0Y�� 2�	� *J=�>
�� $�%�� 23	��

*/     :� =	�� *EB =#�� �8
� =>�%
          :�  �%�# :��%
 ��3> :-d> 2	�

  �/4 
� *J=>
��         ��3S'� g%Y�m/ �#���� $�/4 *CF	 $=38
 $

        */ �8� 4� $=38
 :,!�/ :� �H7> �
 �%&  :�� =�'� 1
%�I :� 

    4� A3� *J=>
���� *,3/              iB��# 4� =�F� gB� :�-+' :�8 
� �-/ 

0J         *�/ �B=�m/ �
 g%Y�m/ $���3/ G*'� =�C  .     B ��/� ]	���Q

      */ $�L> _=CJ *)�
4 g�8 "8%-/ *J=>
��    1��/� ��J� :�  ='�

   4� "8%-/�/��  *->�8 :�
�          4� "�8%-/ *J=�>
�� B ����J�/�p

*,3/              =�'�%& �=�3� A'��  23�/4 �>�
 V6�B 
� ���J �-L3� �-/

��  .  */ t	�-> 2	�          �3�,6� ��33`
 1�'%	
�C�8 �;� *8
�� 
� =C>�%


   =C#�� 1�;�/ aS  5=C	M .      $�L> �3> 0��D-/ O��;� 1�'�3`-/ t	�->

*/        Y�� *J=>
�� B �/� 0��D-/ �;� :  =C'�      ��#���� B ��#�  0

    *CF/ B *+C/ 1�;� B��'        $�L�> 2�	� B =�>
�� 23�/4 �>�
 �� 
��

*/             �>�
 A'�  ()�� �' �� *J=>
�� B �/� �3`-/ B� �' :  ='�

=# =C'�%& *)�
4 23/4 .

\��E�� 
	��+�	
� �� !�	P8�� 	� ���4� 0��56 01� ��	+��� 

 *����	4
� B O���D3Dm
 s���8� ����  r���I 
� 5=��# _���e>� 1���'

�m
 �%' B TM �33`
 14�8=CS>�%
  B TM ��33`
 $%37>�%C  �v>

5=# r�W/ 1�'%	
�C8 4� 5��+-8� �� B =m-/ 0,/ $�/4�8 1�%'

8%
" IPCC 1� �v,K $��3/ �J� G   g��8 ��
 2�� =37 �����

"8%-/ 1�/� G�%# ����� B�   $���3/ :�� $��	��/�  ��
 �/o  :��
� 

*->�8       2�	� :�  ����	 =�'�%& A	����� ����J  O���33`
 :E<7�/

               O�=�3E%
 G1{��>� 1��Q�D
 $���3/ G*��M V���C/ 
� �
 *8%7m/

]�%/ *,!�8 *!�%> B 14
B�L   =�# =�'�%&.   1%�?E� ��33`


 *!�%�> ]	�.
 G�'�	
� �W8 A	���� G*�M V��C/ A'�  G*	�/�

     ]�	�.
 G*	���K B 14
B�L�  Ol%Ym/ 2-�
 23� 4� G*,!�8

B *E�7dL& =	=L
 B TB�C
 G0?C�8 =	=N
$�7>� �/U  4� ��'

         *�/ �%' B TM O��33`
 �3D-7/ 
BM $�	4 O��;� =C�#��) q   B �(.

2	����C�             TM ��33`
 �%8 O��;� �3S'� :� :�%
 �� �S76 2	� 
� 

              g=/ :� :�%
 �� :  �8� 2	� �� =Y6 G14
B�L  A.� �� �%' B

   �S76 
� :  *C	�
�d	
       �
BM��� _=�CJ g%Ym/ 1��� *,H6 1�'

5=#    *8
�� :� �8�        ��>�
 ��� 5=�C	M 1�%�' B TM ��33`
 O��;�

   �&���� g%Ym/ 2	� 23/4 .      :�� _4l O���;� 2�	� *8
�� 4� 0H6

    :  �8� �3Q%
:� ]38M $��3/ *��	4
� 
%vC/   
� 
%L�  1�	���

      A	��'
 g��-C  _=�) �;�  :�>�.,J 1��'4�J 1�G �# A  1%	
�C�8

  5=# *!��I OB�+-/=>�.         4� *�H.-C/ ]�3 �
 �%& �'%	
�C8 2	� 

g=��/ ���'1�'%	
�C��8 B *��� g=��/ B� =��C>�/ OB���+-/*��8_�

)HadCM2BECHAM4(1%	
�C8 :8 G 
�L->� )IS92a, IS92b 

and IS92c(*S3,6� �38�7! :8 B*/ OB�+-/ =C�#��  2	=�� B 


%L����  23����DDm/ 
%����vC/ _�����> :����� 1
�������� _�����> 4�

MAGICC/SENGEN(2.4)  5�%S> 5��+-8�       
� $%�C � ��' :  =>�

 :� R3,?>�5��-7J 
%I*/ 5��+-8� $M 4� �%#. ]�3 �
 2	� 
�   ��'

/ �3F��QB :��8 9��,-. :��>�.,J 1���'4�J 
�L��->� 1����� 
� 1�

:-��J�v>5=#O
�H) ]3
�
 :� :  �8�4� =>�) �(:

9E� (23	�� 
�L->� $��3/

T (:?> ���;��*,F� "	��# 
� 
�L->� $��3/ 2-#

^ (l�� 
�L->� $��3/

    _�e>� 14�7E=/ t	�-> �	�N> 
�  5=#       B �'%	
�C�8 O��H3 �
 23��

�38�7! *S3,6� 1�'  */ $�L> 9,-./     :�  =�'�   g��8 ��
����

   �E�! 1���)9E� (    23� �/� A	�����   �
 �/�   *->��8 :�
�  ����J G

   �E�! 1���)T (    23� �/� A	�����/�   �
 �/o  *->�8 :�
�   B ���J

���E�! 1�����)^ (A	������ 2��	� 23��� ���/�p/� ���
 �/� :���
� 

*->�8*/ ���J=#�� .�']3 �
 23S' 23Cc   �	%Y�
 :�� 1���� �'

   :�  ���J 
��6 5��+-8� �
%/ 
%L  
� *J=>
�� O��33`
 $=3L 

O
�H) $M t	�->4� =>�:

� 9E� "	��# 1���x�� % �
�/�p % �
�� A'� 

� T "	��# 1���xp/q� % �
�� %�
�� A'� 

� ^ "	��# 1���x�� % �
�� %�
�� A'� 

     � t	�-> :� :�%
 �� g�!5{B�       �;� A.� 2	� 
� G5=# :��
� 1�'

         ��>�
 1B
 ��� �'%	
�C�8 2	�)   wE��& =�/M
� (    *�)�
4 23�/4

   */ *��	4
� _=CJ g%Ym/���J .          ]	���Q :�� :��%
 ��� V6�B 
�

     gB�=� 
� 5=# �
BM���           *�)�
4 23�/4 ��>�
 ��3`-/ 
� �33`
 G

) �8�� �3`-/) Response( (           B ��/� 1��'�3`-/ ��33`
 s��8� ���

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

                             9 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html


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

�po

 ��@EZ.1� �@
A :��� DC�� 
�� !@
+M ���4� 0��56 0

_=CJ 23/4 �>�
 �� �;��3,6� �33`
 1�'%	
�C8

)=P
�( *J=>
�� 
� A'� (%) �/� 
� A	����)Co(

�p+ �� �
 �/�p� �
 �/�

�+ p/q� �
 ���/� �
 �/o

o�x�� �
 ��p/� �
 �/�

�&�/        ::-��	f3Dm
 1�'

  */ *8
�� *J=>
�����J .gB=��      1�'%	
�C�8 4� 0P�! t	�-> 

*S3,6�*/ $�L> �
='� .

         :�>�.,J 1�'4�J 
�L->� :  *-E�! 
� *CF	 9E� �E�!   ��
 1�

g�8        */ ()�� G=#�� :-#�� A'�  g�! :� �H7> 5=C	M 1�'  �%�#

    =��	 A	���� 23/4 �>�
 :  .         ��� :  �3> T �E�! 
� *-!  }���

              ��>�
 ��' 4�� G�8� 5=# :-��J �v> 
� 
�L->� $=>�/ *6�� ���;

   ���	 ='�%& A	���� 23/4 .      ^ %	
�C8 �
%/ 
� *EB $��S' 
%�I

   */ $�L> t	�-> :       :>�.,J 1�'4�J 
�L->� $��3/ A	���� �� ='� 1�

 5=C	M 
�           *�/ A'��  23�/4 �>�
 $��3/ G
B� $�=Cc :> 1� =���	 .

$�S'
%I   */ :v!U/ :  %#     :�>�.,J 1�'4�J 
�L->� A	���� � 1�

      */ ()�� *J=>
�� A'�  B �/� A	���� $M *� 
� B  :�  �%#o�

       �%# :-8�  _=CJ *)�
4 23/4 �>�
 4� =P
� .     ��?	� O
��H) :�

           �B=�! 
� :  �8� ],W/ 2	� 4� * �! t	�->���     5=�C	M g��8 

       :�>�.,J 1��'4�J 
�L�->� $��3/ �J�         *�,F� 
�=�D/ :�� �H7�> 1�

 �	 A	����            _=�CJ �L�  
��-d' �' wE�& =/M
� $��3/ G=����

*/ A'�  g�	
 
��'=��	 .

="�8C	��	%
��# � 
0�A

      *�,  z=�' G$���	� ��Y-6� 
� 14
B�L  A.� AD> :� :�%
 ��

            wE��& =�/M
� �� 5=	=� 2	� 1��Y-6� O��;� *8
�� :FE�W/ 2	�

   
�-d' 
�) 23/4 �>�
 (          :�� :��%
 ��� :�  ��8� _=�CJ g%Ym/

O�FE�W/      */ *-!�
 :� *,&�� B *�
�&       :�  �%�S> 5='�L/ $�%


             �3�,6� ��33`
 O���;� 1��Y-6� �3K *8
�� :� O�FE�W/ 2	� �-L3�

:-&����=>� .     O���;� $�%S> ��mE 
%vC/ :� �=-�� 
� f3Dm
 2	� 
�

       �' B =	��J 5��+-8� 2	�
�d	
 g=/ 4� 1��Y-6�    
%�vC/ :� 23Cc

       5=�C	M 
� �3�,6� �33`
 O��;� *��	4
�        ��� 9�,-./ 1�'%	
�C�8 4� 

    :>�.,J 1�'4�J 
�L->� :� :�%
    5=C	M 
� 1�1���      ��;� *�C3� A3� 

 *S3,6� 1�'�3`-/     =�# 5��+-8� 23/4 �>�
 �� .      
%�vC/ 2�	� 1����

     ��� ]E�6 
� _=CJ 2	�
�d	
 g=/5  2-��J �v> 
� �� 0>�� 1�'��

 *>���/4 5
B� 
� ]��.-C/ $�-��8��qx�q�q 
����6 *��8
�� �
%��/ 

���J .
�   i%Se/  $%/4M s�8���   1��'      j�>��Jl �;��d
 ]	��Q

)LM(          *�8
�� 
� :  =# 0P�! :e3-> 2	� GB�c B      23�� :�W��
 

 *��S3,6� 1���'�3`-/ B 14
B�L��  23��/4 ���>�
 g=��/ ]��E�6 
�

             *>��/4 ����; O���;� ��� :	%�8 B� 1��W& ��� g=/ G2	�
�d	


 �8� ]8�C/ .  t	�->$%/4M       �%�B 4� * �! �3> *>�7S' R>�	
�B 

R>�	
�B               g=�/ �
BM��� 1���� ���E G�%� _=CJ g=/ 
� *>�7S'�> 

     �B
 4� _=CJ *	�N>GLS    =�	��J 5��+-�8�  .      $�L�> g=�/ t	��->

*/          _B� :��
� G*W& 4� �)� 5=# �
BM�� ]	��Q �-L3� G:  ='�

    *S3,6� 1�'�3`-/ 0��D-/ O��;� B)*J=>
�� B �/� (:�   1
��/M 
%�I

*CF/5=/M �8� :� 
��=>� .

   '� :� :�%
 ��         A�.� ��� �%�' B TM ��33`
 �%�8 O��;� �3S

  2	� B 14
B�L               O���;� �
BM��� :�FE�W/ 2�	� *,�P� z=�' :� 

          *�/ 
%L  14
B�L  A.� �� �%' B TM �33`
 T�./   
� =�#��

                _=�CJ g%Y�m/ 1���� :�  *C	�
��d	
 g=�/ :� :�%
 �� �	�N>

     ��� 5=�C	M 1�%�' B TM �33`
 O��;� *8
�� :� �8� 5=# �
BM��

      2�	� 23�/4 �>�
      =�# :�-&���� g%Y�m/ B� .     4� 
%�vC/ 2	=��

             $���	� "	���# s��8� ��� 
%L  23DDm/ "8%
 :  *	�'%	
�C8

         *��	4
� :� G�8� 5=	��J :��
� B *C3� A3�  ]3�8M $��3/  1�	���

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html


01� ���0���0+� 
���	�� 23� 0� ���4� 0��56 
�	784�  ::+�	;+� <��...

�p�

     A	�'
 g�-C  _=) �;� 
� 
%L   :>�.,J 1�'4�J   =# :-&���� 1� .

   :�� :���%
 ��� ���&M :�,!�/ 
�  ���>�
 �38�7��! �'%	
�C�8 2��	�

23/4�'      :� :�%
 �� *)�
4 1       =�# 0�3,m
 B :	�e
 O��33`
 2	� .

               O���;� :�  *�
��& O��FE�W/ �-L�3� =�C>�S' :FE�W/ 2	� t	�->

     �
 �3,6� �33`
 1��Y-6� :,38B :�    5��  *8
�� 2	�
�d	
 g=/  G=>�

          1��'4�J 
�L�->� $���3/ A	����� �� :  �8� ],W/ 2	� 4� * �!

:��>�.,J5=��C	M 
� 1� ��3/ G
B� $�=��Cc :��> 1� 23��/4 ���>�
 $��

       *�/ A'�  1��	4 
�=D/ :� *)�
4 Ol%Ym/ =���	 .  i%�Se/ 
�

    *�/ 5=C	M 
� �%' $=# _�J B �3,6� �33`
    1=�� O���W& =�>�%


               A'��  ~��FHI B =�#�� :-�#�� *� 
� 23)
�4 =/M
� A'�  1���

    2	� B ��� ='�%& A'�  �
 =3E%
 5�3?>� *)�
4 Ol%Ym/ �>�


   */ �%& :�%> :�   O��;� =>�%
      GO
�e
 1%?E� �� �3> *S3D-7/ �3K

   =#�� :-#�� *	��K �3C/� B :F8%
.:-��	 :� :�%
 ��  Gf�3Dm
 1�'

�	4 �
�%/ ��NCL3� */���J:

-              
� 
%L�  1�	��� ]3�8M B �Q�! f3Dm
 t	�-> :� :�%
 ��

      ��N� 
� 1��H'�
 B �4%�/M G�%�' B TM �33`
 5=	=� g�H6

  :>�.,J 1�'4�J A'�    A.� �	4 _�S
 
� 1�' B 1��Y-6� 1�

           :,��D/ B f3HW
 �N� *,S) _�=6� B V/�� :/�>�� a	 2	B=


�8� 1
B�Q $M �%8 O��;� A'�  1��� 5=	=� 2	� ��.

-            B 
%L  �W8 
� �3,6� �33`
 �� :W��
 
� �Q�! f3Dm
 t	�->

:� 5��� O
%P  ��8� 5=/M �8� :� *D3+,
 1�' .   :3�P%
 ���E

*/      / 1B
 �� �-L3� 5=C	M O�FE�W/ : �%#$�-8� �	 B fI�C  ��'

           :  *DI�C/ $�%-� :,38B 2	=� �
 =CC  � �S
 :>�J�=� 
%I :�

  *S3,6� O��33`
 :C/��     �
=	=�# ��?	� fI�C/ :� �H7> �N>M 
�

�%S> *	�8�C# �8� .

-            �3,6� �33`
 G:DWC/ �' �L  i%> B *S3,6� "	��# :� :�%
 ��

*/           
B�L�  O�=3E%
 �� *+C/ �;� �' B �Hu/ �;� �' =>�%
 14

    */ :3P%
 ��E G=#�� :-#��       �3�,6� ��33`
 1��Y-6� O��;� �%#

         2	=� �
 �%# *8
�� 
%L  1j
��-8� Ol%Ym/ i�%>� 1���

          �	�� ]38M fI�C/ 1��� �
 �L  1%?E� 2	�-N� $�%-� :,38B

   �
BM ��8� :� .             ��8� _4l Gz=�' 2�	� :�� $=3�8
 1����

             ��� *�d	��> 1
��dS' $��8�C# �3�,6� B �)�
4 $�YY.-/

-6�              :�C3N� ��N� ��dm/ $��3� a�	 �
 =C#�� :-#�� $�>����Y

=CC  �'��� �3`-/ "	��# �m
 *)�
4 �	�	=/ $�� .

-            23�/4 $=# _�J $�%� i%6%E� ]	�6 B �	���> T�C-�� :� �v>

           B :E<7/ �-L3� *8
�� �N� 
� 1�3��=
 $%C � 4� �8� _4l

           y��.
� 14
B�L�  A.� 
� X%Y.� $M :7	�D/ *?>%?c

    5BU�) B ���J    *�/ ��NCL�3� 2�	� ���     ��� �3�,6� �3;<�
 ����J

          �
%�/ ��3> :�F/�� 1���K 23/<
 B 14
B�L  *
M O���3-!�

  ��3J 
��6 :�%
 .             :�  *>��'�3J�� ��8� ��-N� �-�8�
 2�	� 
�

�%# � �S
 =>
�� ��K =3E%
 
� �
 �3S'� 2	�-L3�.

- */ :3P%
             ��� $M 
��;M B 23�/4 $=# _�J �3;<
 i%Q%/ �%#

  4
B�L��  Ol%Y��m/ =��3E%
 g=��/ ]��E�6 
� 1 B 1���'

���3'
    g=/ 03H6 4� �?	� 1�'   *�8
�� ��3> 14�8 :H3# 1�'

   g=/ =C	M�� B 5=#   �8�38 
� 9,-./ 1�'1
��J    �
%�/ ��'

��3J 
��6 5��+-8�.

- */ :3P%
              �%�8 B ��>�
 
� ��33`
 O��3;<�
 i%�Q%/ �%�#

             
� 9�,-./ fI��C/ �� *S3,6� "	��# �33`
 �;� �� $�4
B�L 

:>�
�	B�L  1�'��3J 
��6 �v> =/ 5=C	M 
� 14
.

��	
�����!�	P8��

�.r G��j> $��	� .$ B .14�HN#.�q�q .OUK �)�
4) _=CJ .(%>
�  O�
�L->� G$�m	
%�� *E�) �4%/M VS-e/ G_B� =,�$��N
 G.

�. z G4��� .B .nB�H/�8.�q�� .           14
B�L�  O�=�3E%
 ��� *>�N� �3,6� �33`
 �;�)��
 :�S :_ .   *�
Um/ 1�3Y�> i G.
 .   � B *dc%�  .

_=D/ *>�%Q
(gB� ��cG=NL/ *8B��� 5�?L>�� O�
�L->� .

q.   $��	� *8�C# �3,6� 5=dL'Bj�.�q�� .      5
B� 
� $��	� �3,6� 14�7E=/��qpx����        1
��/M *	��S> s�3D/�	
 4� 5��+-8� �� .   �
���J 

$��N
 G�%' B TM �33`
 �-�� G�7	4 "3m/ O�D3Dm
 � �/ 
� �%�%/.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html


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

�p�

o._ GA.H��
.i B .� .�4�3/
%�.�q�� .OUK �)�
4 .*��K $�e	��
yM *'�?L>�� ��N�:3/B
� G.

�. r G$�37	=D
.  s B  .
%��C3/.�q�� .   �%' B TM �33`
  G  �3>�=� =	�� :|>M .          ����+! $�/4��8 *�W3m/ �7	4 O�D3Dm
 � �/ O�
�L->�

�%' B TM *,/ r�I �-�� G�7	4 "3m/ G$��N
.

�._ G1
�?-8
.i .�q�� .) �)�
4*/%S .=CS'�� O�
�L->�$��N
 G.

�.:/�CE�8:C	�' 1
�/M 1�' 1
B�L  Ol%Ym/ =3E%
 1�')�qx�q�p( G G14
B�L  ��N� $�/4�8$��N
 .

�.     �7�	4 "3�m/ 4� ����+! $�/4��8�q��" .Iran's Initial Communication to UNFCCC ." $���N
 :    "3�m/ 4� ����+! $�/4��8

�%' B TM �33`
 *,/ r�I �-�� G�7	4 .

p. b G1�	�) . � B .1=S!�
�	.�q�� .   *S3,6� 1�'�-/�
�� ��H

� *8
��              *>%�8�J
 g=�/ 4� 5��+-�8� ��� �	� _=CJ ��d,S) B)  :�FE�W/


%&U38 �#� 1�
%/(.A'Bj�  *	�3���`� 1�'oo :�qx�p.

��.  _ G5��4 ^�� . M B .2	
4.�q�� .g=/           # �3�,6� 1�'
�3F/ :� :�%
 �� _=CJ g%Ym/ ��d,S) $��3/ 14�8       $�-�8� 
� 14
B�L�  *�8�C

*��K $�e	��
yM .s
=/� :��xp�.

��. i G*dc%  .�q�� .         :L�	
 Ol%Ym/ *)�
4 O�3P%Y& �� �3,6� �33`
 O��;� *8
��      ��	�H
 "	���# ��m
 1� .    R>���+C  23�/B�

:DWC/�3,6� �33`
 1� G
%L  *8�C#�%' $�/4�8 .

��. i G*dc% . _ G . r G*
Um/ 1�3Y>.
 .� G*+	�# .� B =>4 .S *E�.�q�� .     ��;� 
� _=�CJ _��6
� =�3E%
 B 1{%E%C� G=#
 14�8 :3H#

=NL/ "	��# 
� �3,6� �33`
 . $���3�� :���x���.

�q. � G1=S!�
�	 . T B .1�3Y>.�q�q .:�    *S3,6� 1�'�-/�
�� B �	� _=CJ ��d,S) $��3/ �� ��H

� 
� 0>�� *D3+,
 g=/ 1�3J
�  :  $�-�8�

$�-8�E . *>�7>� _%,) s
=/� :���x�p�.

14. Baede, A.P.M., E. Ahlonsou, Y. Ding and D. Schimel. 2001. The Climate System: an overview. In: Climate Change 
The Scientific Basis. Contribution of working group I to the third assessment report of the intergovernmental 
panel on climate change. Cambridge University Press., New York.

15. Balestra, P. and M. Nerlove. 1966. Pooling cross section and time series data in the estimation of a dynamic model: 
The demand for natural gas. Econometrica 34: 585-612.

16. Baltagi, B.H. 2001. Econometric Analysis of Panel Data. Jhon Wiely and Sons Pub., USA .
17. Breush, T. S. and A. R. Pagan. 1980. The lagrange multiplier test and its application to model specification in 

econometrics. Rev. Econ. Stud. 47: 239-253.
18. Deressa, T., R. Hassan and D. Poonyth. 2005. Measuring the impact of climate change on South African agriculture: 

The case of sugarcane growing regions. Agrekon 44(4): 524-541.
19. Gbetibouo, G.A. and R.M. Hassan. 2005. Measuring the economic impact of climate change on major South African 

field crops: a Ricardian approach. Global and Planetary Change 47: 143-152.
20. Greene, W.H. 2000. Econometric Analysis. Fourth ed., Printed in The United States of American, New York. 
21. Huiliu, X. L., G. Fischer and L. Sun. 2004. Study on the impacts of climate change on China's Agriculture. Climatic 

Change 65: 125-148.
22. Kabubo-Mariara, J. and F. K. karanja. 2006. The economic impact of climate change on Kenyan crop agriculture: a 

Ricardian approach.
http://www.webmeets.com/files/papers/ERE/WC3/474/Kabubo_Mariara_Worldcongress3_Kyoto_Paper1.pdf.

23. Khalili, A., S. Hajam and P. Irannejad. 1990. Understanding Iran's Climate, Comprehensive Project on Water 
Resources in the Country. Jamab Consulting Eng. Co., The Ministry of Energy, Bangkok.

24. Luo, Q., M. A.J. Williams, W. Bellotti and B. Bryan. 2003. Quantitative and visual assessments of climate change 
impacts on South Australian wheat production. Agric. Sys. 77: 173-186.

25. Mendelsohn, R., W. Nardhaus, D. Shaw. 1994. The impact of global warming on agriculture. A Ricardian analysis. 
Am. Econ. Rev. 84: 753-771.

26. Ricardo, D. 1817. The Principles of Political Economy and Taxation. John Murray Pub., London.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

23
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.57.9
https://jcpp.iut.ac.ir/article-1-952-en.html
http://www.tcpdf.org

