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Abstract 

The government budget deficit in Iran has increased in recent years and has been 

become to a chronic problem. Now that persistent budget deficit has adverse effects 

for society such as economic and political instability, it is necessary to identify the 

reasons budget deficit. This paper examines the effective factors on the budget 

deficit in Iran using data extracted from the field study in 1398 and using the fuzzy 

dematel method. The results of research shows that firstly, the budget deficit is a 

multidimensional issue that various economic and institutional factors affect its 

formation and growth. Secondly, the fiscal, monetary and exchange rate policies 

performance, as well as some institutional factors such as inefficiency in the 

budgeting process and budget allocation stages and economic corruption are 

identified as the most important causes of budget deficit. Thirdly, among the 

different factors, economic corruption has the third rank in creating budget deficit. 

This factor is caused by the weakness of rule of law, low quality of public sector, 

poor functioning of monitoring systems which as a result, rent seeking opportunities 
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in the budgeting process are provided. This conditions ultimately lead to useless and 

unnecessary expenses by government and strengthen likelihood of budget deficit. 
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i5�	Q/ ��G	� ���  6��B	�& 3�3� sJ ��	�� �'� �%���6 9C� �/�2/ eiG �%E   ]����	�
 � ]	"�� �� ��B	�& ���-��
�� ��L2' ���6  1�i/�	�� ��� ���� �:��54 	:/ e' �   �%�5I

:�� 1�� ��� ��� � A�� �� �
�"2 ) �3�#Fuzzy Dematel( 34    ��* |��<"/� 6	�:/ ���� . �9
!%5L� 	� �5"�� �%D%J o�-��.��� ��D/ 6��C� )	�& ��'    3� K����2N o��9%9C� ��
� �� �'�

 o�	Q/4  ��20 �� )��:"�� )	�&_��J ���-� � ��*$�	J �� ��
�B   ��G �� E�%9C� ��'10 
 �"G � 	:/5 �� ���
3�� |��.� 	:/  6�����L2' � �� ) ��*2010 :m 6807   � ��2�F �
 6����L2'1396:m 6 15   $��	J &��� �M� E%9C� �%��� o�N{�� �%M� ��	� .(  3� ����/

�/�<��"� A��)��� ���+ h2� M� �%5P2' � ��$�	J 3� E%9C� ��'  ���G	� �� �� ���/
$�	J .�� )�* )��:"�� 3� ���/ $<� ��.�� )�* �%LD� V�� ��� $<�%�  	�7"<�� 

&	� 3�� '�:�%e6 ��-�
T �� �
L� 77<� ��  �M�   o��N{���% 	"�D  _���J   ��B��5'� ��
���� 	��	%B 1�� $<� . 3� 7<* o�N{���  �,�   �7C� �.�� 6��� 6s5�%6o{   �"�*�

7C�%��6 �� � ��& o��5� 6�~*
���/� _��J  ��B�5'� ��� )�* �%LD�    1��� $�<� �
/%�  o4��� )�/	%B	� ��	%~"� �� k��	��'� 9C�%E .�� 

 

1.3 AG�# �H&
 I��  

�� ��Q5��i�
� �C� � �%� )���   ��' 3�A��   ) �3��# ��:��Fuzzy Delphi  ��� )��:"��� (  .���*
   ��%�C� � ��
�i� $<� �M5� � )��� ���2-� �:�� A�� �5/�2' �3�# �:�� �� E%9C� �G�	�

)��� �'     h�2� :��� ���G	� :3� ��5����N ��F{& ��� �� �G�	� �
� .���� o��:�  �+ ��  ���+
h2� ��B	�& o�	Q/ �+ �� �� ��B	�& o�	Q/ ���+��  ���*   A3�� �����C� :1�� ���G	� .

 	' �3�#����  h�2� 3� s�J .     ���G	� ��
� �� ���B	�& o�	�Q/ ���+    ]���� 	��)���  ��' �
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h��2�   3� !��
 	��' �3���# A3�� 6)���* ���+���R&���*) o4�� ���' 	��
3 o����F ���� (
����C�  ��   :�/�*  

 3� !
 	' �3�# A3�� �L5
� �	# ��o4��� o��F ����� =	(��.		
�		.		��)   $
��2/
�+ �� �� ��* )��� ��  6
�  ���    %
��J ��G u�%�	� ��      ���N �4��� ��G � k���"� ��G 6�

�3�#  :*�� e%'��& 6�5"�'  

�� = 
�����	 = �. �. … . �					� = 	�. �. … .�  


� = (∏ ���.�
�� )

�
�								 = �. �. … . �					� = 	�. �. … .�  

�� = 
������	 = �. �.… . �					� = 	�. �. … .�  

k���� �
� ��  

��: �J%
�  �3�# A3������  R&�* �
j �� ���5D�	J 1�     !�I�� ��� ��� 	���	�   �
	��
 �� ��B	�& �� ����9�) ���� (R&�*j  R%7<� 1�)��� �/�. 


�: k��  �3�# A3������  R&�* �
j �� �� ���5D�	J 1�     ����5' �%Z/��%� 	���	�
 ��	� ��B	�& o�	Q/ �%��) ���� (R&�*j .�� 1� 

��: 4�� �3�# A3�� �����  R&�* �
j  ��� ���5D�	J 1�     ����� ��� ��� 	���	�   �
	��
 �� ��B	�& k��� �� ����9�) ���� (R&�*j �� )��� R%7<� 1�  .��* 

�� R&�* �� )�* )��� R%7<� ���9� :j  )	�& k��� 1�i   .1� 

���:  �,�,� �3�# A3������  R&�* �
j   .1�  

 �3�# A3�� �
���  :1�� ��G	��� ��   3� !�
 	' ��	� )��+ o4����    �� ����9� ���
 �3�#) )�*�� 3� !
 	' �3�# A3�� ����C� 3� sJ :(o4��� �
� ��	� 6$'�rJ  ����"� ��

 3� !
 	' �� ��/o4���  �3�# A3�� ��"�� �
�� �	� o��y8�� ��   !�
 	' ��	� )��+
 3�o4���    �+ ����
3�� � ���
�9� ���L�� �� ��2/ �3�# �� ��  ��'  ����� ���    �� ��	�� .��
+

�3�#  	' �3�# A3�� ��	����� 6A�� �'   ��/� )��* ��#	-� 	
3 A�� ��2� 3� �:�"<� � 

�5I) ����L2' � 62011 m 614177(: 

�� =
��	�	�×!�	�		"�

#
   )1.3(  
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  ����
3�� :1��MI ��G	� o4����    ��G ]����	� �/�"��+ �� )r    	
���9� �����C� 3� s�J :(
��  3�#� ) 3� !
 	' )�* (�-.8R&�*) o4��� �'   + �%2'� ����%� ��� �� 134 (�  ��'

����/ ���� �"��0 � R<D� )�N�8 !
 �I	B ��� �
� ��	� .�	%B ���
3�� ���� 	� �   ]����
  ����
3�� ��5�� �/�"�+ R&�* ���5N �� m�& ��N !
 K4�2-� E%9C� )�	B ��yN� o�	Q/

� ��	8� B%�	��� 6 ����"�        ����9� ���2' ���5�D�	J o4���� �%2'� ����%� ���
3�� O�/ �
	�
� T%� �%Z/�%� w��G ���9� ]��� 	� u%�	� �
��  �/�"��+ �    �*�� e%'���& ���G �� �

 ����')   6������L2' �2010( 	��B� :�� ≥ %  :) �������  (R&���*j   �
4����� ��%2'� 3� 1�
�����&	�  	B� � ���� < % ) ���� (R&�*j    ��� ������&	� �2� %2'� 3� 1� ���   ���

�N  �
� 6e� %2'�o4��� �� /���.�/�* jcG �5  
 

2.3 AG�# ���
  

� ���
  ���5D�	J ��G	� ��� A���"2
 3�#� 2L� $'�rJ ��B	�& k��� 6)�* z{F� w��% 
1�B 1�i/� �� ����� �� � �'�  �
� T�"<�5L� !�% 6    �"#	�B 	�Q/ �� ��� ��W0	%  ~"� ����9"�  6��'	%

 	� 	0�� ����N����� �	�� ����
��5� �� �/�*�)4  6�����L2' � 42011 : m 68386( .
 �
�1�B    �%L�D� 3� ��5����N u�%�	� ��� �'       ��%��� e%9"��� }������ �3��# s
	���� E�
	� 3� 
h2� ��B	�& o�	Q/ ���+ :)3��/� ��	�  �'��%-� �%� k���� �	%B   ���� ��	�8 3� s�J�+   �� ��'

h�	� s
	��� !
  ��B	�& 3��� �"���&��*  ���+    	�� � ����3 o���F ��� �� �'  u��G 
� �����%�W���� 	Z
���L
 	��� ����*	%0  ���
� �� .���55� ����
�9� e��'���5%�3 6 3� K4���2-� ����B	�&

���&��  �� �,� �� ��* ]�%9� �� )�* �%%-� ��'���� )1 .�55� 1{N� �� ��& o�	Q/ (    

 ��:J1. (��G $	��K,� G�# 
	:,	 � -
�H�	 
�*�A  
 ) �	��L�" � MM
 :OK!�2011 :P �8386(  

�Q+Q� AG�# 
	:,	  �%'� �
�%�  �(��G $	��K,  

)25/0 60/0 60/0(  0 0W� ����%	 )No( 

)50/0 625/0 60/0(  1 0W�%	 ) e� ��%&VL(  
)75/0 650/0 625/0(  2 0W�%	 ) e�L(  
)0/1 675/0 650/0(  3 0W�%	 ) ��
3H(  
)0/1 60/1 675/0(  4 0W�%	 ) ��
3 ��%&VH(  
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���-� �� �L5
� �	# �� n � ��%-� p we%*�� �"*�� )	�& p  �3�# s
	��� *�� e%'��&  ���
 �� 	'�+ 1��� �' �+ 	F�5N ���5N �� �,�,� �3�# ���N� �� )	�& !
 o�	Q/ ��� )�	2' �/��*. 

 s
	����� ���
� �� 6���' '()* = (+)� , -)� , .)�)     � �5"���' ���,�,� �3���# �����N�'()) = (/ =

1,2,3, … , 3)  �3�# ��N o��F ��(0,0,0) �� �"#	B 	Q/ ��    ��	�� ���C� ��	� .�/�*  	�Q/
�+ 3� 6 ��B	�& �2' �� �"#	B ����G �%Z/�%� �'1�B .��*  �3��# �"2
� A�� �� ��-� ��'

 ���* u%�	� �����	/ e%9"�� }����� �3�# s
	��� �3��   6����� o�������� s
	��� ����C� 6
-�%%� 0W�%o�	  ���9"�)��cB	0��0W� /%cJ	
	�� ����N �3� �%%-� � ����N (�  .�/�*  
  

4 .����� �)
�   .�+
� ������ ��	  

 3� sJ $<� �
� ���l���  )��� �:%�F�� ���+ 3� ���N{��       	�� 	0��� �����N �
����5* ��� ��'
 �M"/� �� � �"&��	J �3�# �:�� A�� �� ����� �	����"&�� k�����    )��:"��� ��� ����N �
�

�� �%%�� �3�# �"2
� !%5L� 3� .��	B  
  

1.4 -
	
 $��R.� �"  

���/�2/ ��	��#�  E��
	� 3� 6E��%9C� ���
� ���	�%���� ���/�2/ A�� �� 3� ���	���� f%	����2"G��� 
����B  #	�� ���y8 �� �/�* |�<"/� �� �� �M/
  eiG�+ 	�  ]���  o��N{��  �� ���B	�&
�� �2"� � ]�
� ��L2' ��� 54  6	:/) ���� w��+ �� ��2o�7<D� (   ��/�2/ ��yN�

��  ��C� ���7C%o{   ��� ���D/   �� �%�5P2' .��'�) ���3  ��yN� o��N{�� (  �� ��/�2/ �
	��+ %�5� ]����� �
	D� �'.�5�  

 ��:J2.  S%&�'� 
�*� S(*�( T;U*�V�W�� $X;�=�  
Y;2=� $�K��=� :OK!�  

$X;�=�  �(	�	�#  �(	�	�# :U�
  

���5*���  6  11  
�*�� ���5*���  27  47  

�	"��  21  42  
�� h2�  54  100  
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 ��:J3.  S%&�'� 
�*� S(*�( T;U*�V�W�� Z;�!J  
Y;2=� $�K��=� :OK!�  

Z;%[�  �(	�	�#  �(	�	�# :U�
  

�	�  37  69  
�3  17  31  

�� h2�  54  100  

   ��Br
� ����� ���	i� ��C� �� �/�2/ ��yN� ���'  �:"�    �� �+ o��%
�� ��� ��/��� ����
����  )4 ���� ��	i� 	Q/ 3� ���� �
� o�N{�� ]��� 	� .�� )�* �
��� (33   3� ��F��
_��J ��B�5'� )17    ����� ���	i� ����� (	:/5   ���10   6����11   3� ��F�� _���J   ��B��5'�

)6   �%� ���� ��	i� ����� (	:/10   ���20   6����21   3� ��F�� _���J   ��B��5'�)11   3� (	�:/
 �%� ���� ��	i�20  ��25  � ���22   _���J 3� ��F��  ) ��B��5'�12     ����� ���	i� 3� (	�:/

$%�  3� 	�25 ����&	� ���.�/� 

��:J 4.  S%&�'� 
�*� S(*�( T;U*�V�W�� A��> S��5�  
Y;2=� $�K��=� :OK!�  

Z;%[�  �(	�	�#  �(	�	�# :U�
  

5  ��10 ���  17  33  
10  ��15 ���  6  11  
15  ��20 ���  11  21  
20  ��25 ���  7  13  

 �4��25 ���  12  22  
�� h2�  54  100  

 

2.4 ���5� �;+=�  
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�/�<��"� �-��.� 3� �%��� ��   .�#	B ��	�8 E%9C� ��B	�& ��%"&� �� � �G�	� �:�� ���5D�	J 6

6�+ 3� sJ  ��	��%%-� ;�	<"��)�55������ �	�� ��'      o4���� )��* �3��# �� ����9� 3�
���5D�	J T%� �%Z/�%� )�	2' �� :��� ��)  )��:"�� (�/�"�+ R&�* ���5N�* .   ��� ��%8 �
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R&�* �4��� �
 �'� �+ )�* �3�# �� ���9� ��  ����� ��'   	��  ��
    T�%� �%Z/��%� ������
$�	J *�� (�/�"�+ R&�*) ���/5�� � R&�* ���5N  �� �"&�5* ��cB	%0W� � eM� ��'�  �/��* 

R&�* � ���� �
 �' �'�
 �+ )�* �3�# �� ���9� �� 3� 	"2� �'   �*�� T�%� �%Z/�%� ���9�5 �
�� R&�* ���5N  	0� e� ��' �"#	B 	Q/ ���� �/�*�+ �� ���� �� �"��� . ��9C� j�' �%  ��M5� E

R&�* �
���5* 0� � eM� ��'w��� ��cB	 R&�*  e�� ��'    jc�G �%2'�  .�/��*  3� s�J
�%2L� ���5D�	J  �'  :�* 1�i/� ����� �
� ���* �:�"<� o����8�  

��   ��</ 1�B 134   ��� ����        ���5�D�	J o4���� 3� !�
 	�' ��	�� ���B	�& o�	�Q/
h%2i�  ���� o�N{�� �� �/�* )5( h2���5�  o�	Q/54  )	�&�� �
��� ��  :�5�  

��:J 5.  S��!.��0 A	�� ��\�K] $	�^( O;�5��H&
  
Y;2=� $�K��=� :OK!�  

-�
��

�
  

$M	@� _"�/0  

Z;�"	 T;`  

��
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e�  k�
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�"��
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��
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��
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��


3
  

1  
 $
��#��'
�5 �'� ��� 

 	� ���%� �I	���  �����
� ��
��	 ����� $9/  

  4  5  7  15  12  11  54  

2  
� $'���'��+�� ���%�� �

 	� ���%� �I	���  �����
� ��
��	 ����� $9/  

  1  1  1  15  24  12  54  

3  
 $'���'��+��� ":/ �I �

 	� ���%�	���  �� �����
�
��	 ����� $9/  

    1  1  4  12  36  54  

4  
 	� 1��� $
��#� 	0�	��� 

� �� �����
��	  ���%� �I
���  

  2  3  14  9  19  7  54  

5  
 	� ���%� �I ���L%� t	/

	��� � �� �����
��	 
����� $9/  

3  1  7  25  11  6  1  54  

6  
� t	/ 	0�o���5�� )	M  	�

	��� � �� �����
��	  �I
��� ���%�  

  1  8  24  14  6  1  54  
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 t����/�	� ����:�+ ����%� )Cronbach's Alpha( ���5��D�	J o���N{�� �� ����G	� ���
� ���' 
������  )6(    ���� ������ ���� ���� )���* ���
��� 	"��D%� �+ ������ 3�7/06  �
���
�J)Reliability (
$�	J ���/ �� �� �'.�	� �%
W� ����  

��:J 6.  S��!.��0 a�K(��> A�H&b�H&
  
Y;2=� $�K��=� :OK!� 

Reliability Statistics 

Cronbach's Alpha N of Items 

72/0  6 

 6����� �� �3�# �� � �3�# 	
��9� )�* o4��� 3� !
 	'   ) ����� ��� ��* ����C�7 (
�+ H
�"/�� ��D/ ��  .�'�  

��:J 7.  S��!.��0 $M	@� AG�# A
 �	:2� � AG�# IG�	�H&
  
Y;2=� $�K��=� :OK!�  

  $'�rJ o4��� 

 �" AG�# IG�	
 c�$M	*� G	 

�	
*�

 �"
 -:

� 
AG

�# 
A


 �	
:2

�
 

o
4��

� 


%-V
�

 

L M U 

1   $
��#��'
�5 �'� ���  	� ���%� �I	��� � �� �����
��	 
����� $9/ 

0 61/0  1 555/0  �%
�� 
)�* 

2  � $'���'��+�� ���%�� 	� ���%� �I �	��� � �� �����
��	 
����� $9/ 

0 8/0  1 65/0  �%
�� 
)�* 

3   $'���'��+��� ":/ 	� ���%� �I �	��� � �� �����
��	 
����� $9/  1/0  91/0  1 734/0  

�%
�� 
)�* 

4   	� ���%� �I 1��� $
��#�	��� � �� �����
��	 ����� $9/ 0 652/0  1 576/0  �%
�� 
)�* 

5   	� ���%� �I ���L%� t	/	��� � �� �����
��	 ����� $9/ 0 547/0  1 523/0  
�%
�� 
)�* 

6  � t	/o���5�� )	M  	� ���%� �I	��� � �� �����
��	  $9/
����� 

0 554/0  1 527/0  �%
�� 
)�* 
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 ��:J8. G�# IG�	A 
 �	:2� �A G�#A �	*�)�
 S��!.��0 �"  
Y;2=� $�K��=� :OK!�  
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 $
��#��'
�5 �'� ���  	� ���%� �I	���  �� �����
�
��	 ����� $9/ 

0 0/713 1 0/607 �%
�� C1 

� $'���'��+�� ���%�� 	� ���%� �I �	���  �� �����
�
��	 ����� $9/ 

0 0/597 1 0/549 
1�N 
�%
�� 

- 

 $'���'��+��� ":/ 	� ���%� �I �	���  �� �����
�
��	 ����� $9/  0/3 0/887 1 0/768 �%
�� C2 

 	� ���%� �I 1��� $
��#�	��� � �� �����
��	 
$9/  ����� 

0 0/565 1 0/532 
1�N 
�%
�� 

- 

 	� ���%� �I ���L%� t	/	��� � �� �����
��	 
$9/  ����� 

0 0/409 1 0/455 
1�N 
�%
�� 

- 

� t	/o���5�� )	M  	� ���%� �I	��� � �� �����
��	 
����� $9/ 

0 0/414 1 0/457 
1�N 
�%
�� 

- 

 ��� eiG 	� ���%� �I	��� � �� �����
��	 
9/$  �����  0 0/665 1 0/583 

1�N 
�%
��  - 

�'��� ����� 3��� 	� ���%� �I �	���  �� �����
�
��	 ����� $9/  0 0/685 1 0/592 �%
��  C3 

)	M� t	/ ��� ��-# ��% �'� ��7"8� 	� ���%� �I �
	��� � �� �����
��	 ����� $9/  0/1 0/670 1 0/610 �%
��  C4 

J S���G O�8�%$ �%5� )�D/  	� ���%� �I	���  �����
� ��
��	 ����� $9/  0 0/481 1 0/491 

1�N 
�%
��  - 

��+���"N� h��5� � �'���  ���� O�V�� �8	:"�9  ��/�8
�����  	� ���%� �I	��� � �� �����
��	 ����� $9/  0 0/512 1 0/506 

1�N 
�%
��  - 

/��8%� �� o���7� �
�  	� ���%� �I	���  �� �����
�
��	 ����� $9/  0 0/500 1 0/500 

1�N 
�%
��  - 

7<�%R  ����� 	� ���%� �I	��� � �� �����
��	 
����� $9/  0 0/698 1 0/599 �%
��  C5 

J%$ �%5� f%9.5�	�  	� ���%� �I ����� 1�8��	��� 
� �� �����
��	 ����� $9/  0 0/609 1 0/554 

1�N 
�%
��  - 

)��	J ���� �'� /%�2 1�2�  	� ���%� �I	���  �����0 0/606 1 0/553 1�N - 
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��  
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�{���  	� ���%� �I	��� � �� �����
��	 ����� $9/  0 0/668 1 0/584 
1�N 
�%
��  - 

 � /�� 6]{"&�) ���#(...  	� ���%� �I	���  �����
� ��
��	 ����� $9/  0/1 0/822 1 0/686 �%
��  C6 

 �	L�2N�%�� �'� ����  	� ���%� �I	���  �����
� ��
��	 ����� $9/  0/3 0/800 1 0/725 �%
��  C7 

�'
�5 �'� �5�	J 	� ���%� �I �	��� � �� �����
��	 
����� $9/  0 0/570 1 0/535 

1�N 
�%
��  - 

��
	
  ��+����/ 	� ���%� �I	��� � �� �����
��	 
����� $9/  0/3 0/863 1 0/757 �%
��  C8 

 1�NR%7<� � h��5� ���%� )�Z"�� �'� �	�� �

 	� ���%� �I	��� � �� �����
��	 ����� $9/  0/1 0/709 1 0/629 �%
��  C9 

�'��+��� �	2B�  	� ���%� �I	��� � �� �����
��	 
����� $9/  0 0/532 1 0/516 

1�N 
�%
��  - 

N�2"�� ����N�  	� ���%� �I	��� � �� �����
��	 
����� $9/  0 0/418 1 0/459 

1�N 
�%
��  - 

� ����N%��� (...� 6o���<"/� 6s�i�)  	� ���%� �I
	��� � �� �����
��	 ����� $9/  0 0/657 1 0/578 

1�N 
�%
��  - 

��	C� 	C�) �'
6e (...� �/�	� 6�5�  	� ���%� �I	��� 
� �� �����
��	 ����� $9/  0/3 0/762 1 0/706 �%
��  C10 

�%�� �'� 3�� 	� ���%� �I �	��� � �� �����
��	 
����� $9/  0/3 0/783 1 0/716 �%
��  C11 

#�:*% "��� $<� �� �'�����	8�  	� ���%� �I	��� 
� �� �����
��	 ����� $9/  0/1 0/671 1 0/610 �%
��  C12 

 &��	J
�/���  	� ���%� �I	��� � �� �����
��	 
����� $9/  0 0/495 1 0/497 

1�N 
�%
��  - 

���%� �&��� ) 	� ���%� �I (��� � u�� ��y# ���M�
	��� � �� �����
��	 ����� $9/  0/1 0/734 1 0/642 �%
��  C13 

�%�� �'� ��J 	� ���%� �I �	��� � �� �����
��	 
����� $9/  0/1 0/710 1 0/630 �%
��  C14 

�' &��	J 3�	�  	� ���%� �I	��� � �� �����
��	 
����� $9/  0 0/571 1 0/535 

1�N 
�%
��  - 

������G O�/� �M-�)� 
� �9/�(  	� ���%� �I	��� 
� �� �����
��	 ����� $9/  0 0/592 1 0/546 

1�N 
�%
��  - 

����� 1�Q/ �
� 	� ���%� �I �	��� � �� �����
��	 
����� $9/  0/1 0/731 1 0/640 �%
��  C15 
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��	� !/�� �{9"���  	� ���%� �I	���  �� �����
�
��	 ����� $9/  0/1 0/740 1 0/645 �%
��  - 

1�� �'� ���&�  	� ���%� �I	��� � �� �����
��	 
����� $9/  0 0/535 1 0/518 

1�N 
�%
��  - 

 �*��9/
Z5 	� ���%� �I �	��� � �� �����
��	  $9/
�����  0 0/650 1 0/575 

1�N 
�%
��  - 

�'��+�� $'��� �	2B�  	� ���%� �I	���  �����
� ��
��	 ����� $9/  0 0/575 1 0/537 

1�N 
�%
��  - 
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 ��:J9. ) d;2�� e�K��	 f�����D(  
Y;2=� $�K��=� :OK!� 

D C1 C2 C3 .... C15 SUM(ui) 

C1 0 0 0/25 0/35 0/60 0/85 0/50 0/75 0/95 ... 0/55 0/80 0/95 13/5 

C2 0 0 0/25 0/35 0.60 0/85 0/25 0/50 0/75 ... 0 0 0/25 9/7 

C3 0 0 0/25 0.40 0/65 0/85 0/10 0/25 0/50 ... 0/5 0/25 0/5 10/2 

C4 0 0 0/25 0/55 0/80 0/95 0/55 0/80 0/95 ... 0/35 0/6 0/85 12/8 

C5 0 0 0/25 0/70 0/95 1/00 0/25 0/50 0/75 ... 0.15 0/3 0/55 11/6 

C6 0 0 0/25 0/50 0/75 0/95 0/60 0/85 1/00 ... 0.45 0/7 0/9 12/9 

C7 0 0 0/25 0/60 0/85 0/95 0/75 1/00 1/00 ... 0/4 0/6 0/8 12/2 

C8 0 0 0/25 0/60 0/85 0/95 0/40 0/65 0/85 ... 0/4 0/65 0/8 12/5 

C9 0 0 0/25 0/65 0/90 1/00 0/20 0/45 0/70 ... 0/25 0/35 0/55 10/7 

C10 0 0 0/25 0/40 0/65 0/80 0/50 0/75 0/85 ... 0/6 0/85 0/9 11/2 

C11 0 0 0/25 0/55 0/80 0/95 0/60 0/85 1/00 ... 0/45 0/7 0/95 12/1 

C12 0 0 0/25 0/45 0/70 0/90 0/30 0/55 0/80 ... 0/5 0/75 0/95 12/1 

C13 0 0 0/25 0.50 0/75 1/00 0/35 0/60 0/85 ... 0/25 0/5 0/75 11/6 

C14 0 0 0/25 0/55 0/80 0/95 0/00 0/00 0/25 ... 0/3 0/55 0/75 11/7 

C15 0 0 0/25 0/00 0/00 0/25 0/55 0/80 0/95 ... 0/5 0/75 0/9 12/9 
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 ��:J10. ����( f����� )N(  
 :OK!�Y;2=� $�K��=�  

N C1 C2 C3 … C15 

C1 0 0 0185/0  0259/0  0444/0  063/0  037/0  0556/0  0704/0  ... 0407/0  0593/0  0704/0  

C2 0 0 0185/0  0259/0  0444/0  063/0  0185/0  037/0  055/  ... 0 0 0185/0  

C3 0 0 0185/0  0296/0  0481/0  063/0  0074/0  0185/0  037/0  ... 0037/0  0185/0  037/0  

C4 0 0 0185/0  0407/0  0593/0  0704/0  0407/0  0593/0  0704/0  ... 0259/0  0444/0  063/0  

C5 0 0 0185/0  0519/0  0704/0  0741/0  0185/0  037/0  0556/0  ... 0111/0  0222/0  0407/0  

C6 0 0 0185/0  037/0  0556/0  0704/0  0444/0  063/0  0741/0  ... 0333/0  0519/0  0667/0  

C7 0 0 0185/0  0444/0  063/0  0704/0  0556/0  0741/0  0741/0  ... 0296/0  0444/0  0593/0  

C8 0 0 0185/0  0444/0  063/0  0704/0  0296/0  0481/0  063/0  ... 0296/0  0481/0  0593/0  

C9 0 0 0185/0  0481/0  0667/0  0741/0  0148/0  0333/0  0519/0  ... 0185/0  0259/0  0407/0  

C10 0 0 0185/0  0296/0  0481/0  0593/0  037/0  0556/0  063/0  ... 0444/0  063/0  0667/0  

C11 0 0 0185/0  0407/0  0593/0  0704/0  0444/0  063/0  0741/0  ... 0333/0  0519/0  0704/0  

C12 0 0 0185/0  0333/0  0519/0  0667/0  0222/0  0407/0  0593/0  ... 037/0  0556/0  0704/0  

C13 0 0 0185/0  037/0  0556/0  0741/0  0259/0  0444/0  063/0  ... 0185/0  037/0  0556/0  

C14 0 0 0185/0  0407/0  0593/0  0704/0  0 0 0185/0  ... 0222/0  0407/0  0556/0  

C15 0 0 0185/0  0 0 0185/0  0407/0  0593/0  0704/0  ... 037/0  0556/0  0667/0  
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 ��:J11.  �"��;%� ���> e�K��	 f�����)T(  
 $�K��=� :OK!�Y;2=�  

T C1 C2 C3 … C15 

C1 000/0  000/0  162/0  061/0  172/0  572/0  065/0  165/0  534/0  ... 064/0  153/0  498/0  

C2 000/0  000/0  121/0  043/0  120/0  427/0  032/0  100/0  386/0  ... 010/0  052/0  322/0  

C3 000/0  000/0  127/0  049/0  129/0  448/0  023/0  088/0  388/0  ... 016/0  077/0  359/0  

C4 000/0  000/0  155/0  076/0  184/0  555/0  068/0  165/0  511/0  ... 049/0  135/0  470/0  

C5 000/0  000/0  141/0  079/0  174/0  510/0  039/0  123/0  451/0  ... 027/0  095/0  404/0  

C6 000/0  000/0  156/0  072/0  181/0  556/0  072/0  169/0  516/0  ... 056/0  143/0  474/0  

C7 000/0  000/0  148/0  075/0  175/0  531/0  080/0  170/0  494/0  ... 048/0  125/0  445/0  

C8 000/0  000/0  152/0  078/0  184/0  543/0  057/0  153/0  494/0  ... 052/0  138/0  457/0  

C9 000/0  000/0  132/0  070/0  154/0  476/0  032/0  106/0  416/0  ... 033/0  088/0  377/0  

C10 000/0  000/0  138/0  056/0  151/0  481/0  059/0  144/0  447/0  ... 062/0  140/0  421/0  

C11 000/0  000/0  146/0  068/0  164/0  523/0  067/0  154/0  487/0  ... 051/0  129/0  450/0  

C12 000/0  000/0  148/0  062/0  161/0  525/0  046/0  136/0  478/0  ... 057/0  138/0  457/0  

C13 000/0  000/0  142/0  063/0  156/0  510/0  047/0  131/0  460/0  ... 035/0  110/0  421/0  

C14 000/0  000/0  144/0  068/0  164/0  514/0  024/0  093/0  425/0  ... 041/0  119/0  429/0  

C15 000/0  000/0  157/0  037/0  131/0  509/0  071/0  171/0  518/0  ... 063/0  154/0  481/0  
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3�� �' ���5D�	J �� A��FDEMATEL  )��* �%%-� �3�# T%� �� ���� ��  k���� 6
) $'�rJ ��B	�&15 (	:/ 2L�%�  	
��9� ����C� 3� sJ ����� �� .�*3�#�D6 �R6 1�8�� 6�
3�:�    ����%� ��� �/��+ �� �� ����	�2'� �% )  (����-�

R&�* �' )D/ + 9:(  �'��%-� �%� �.��� �)D/ − 9:(  ��G �� 2�8 �
� �� .�	%B ��	8 ���
3�� ����D/ − 9: > 0    �� � ��c�B	0� �����	� ��%-�
 ��G=/ − 9: < 0 ) ���� �� �/�* �"#	B 	Q/ �� 	
cJ	0� ����	� ��%-�12�� ��D/ �� �+ �
�M/ H
�"/ (  .�'�  

 ��:J12. ?g�;$	� h]�� ���2� �"_"�/0 A �	i\�?	)A /�?	i0��A(  
Y;2=� $�K��=� :OK!�  

h]�� C D R D  
(def) 

R  
(def) D+R D-R �?	 

��� �5
�'  1  952/0 374/2 763/7 000/0 000/0 168/2 366/3  542/0  908/3  824/2  ��cB  
:/ ��+�� 2  441/0 366/1 528/5 955/0 402/2 679/7 176/2  359/3  535/5  184/1 -  	
cJ  
�3��� ��� 3  516/0 493/1 849/5 780/0 067/2 006/7 338/2  980/2  318/5  642/0 -  	
cJ  
��� )	M� 4  945/0 306/2 384/7 794/0 063/2 108/7 236/3  007/3  243/6  228/0  ��cB  
����� 5  716/0 891/1 621/6 822/0 145/2 168/7 780/2  070/3  849/5  290/0 -  	
cJ  
���# 6  958/0 327/2 401/7 809/0 095/2 208/7 253/3  052/3  305/6  201/0  ��cB  

���� ��%� 7  829/0 085/2 018/7 047/1 509/2 588/7 004/3  413/3  418/6  409/0 -  	
cJ  
��+����/ 
	
�� 8  911/0 258/2 209/7 655/0 766/1 342/6 159/3  632/2  791/5  527/0  ��cB  

����/ R%7<� 9  603/0 625/1 112/6 925/0 340/2 502/7 491/2  277/3  768/5  786/0 -  	
cJ  
�' ��	C� 10  746/0 945/1 430/6 813/0 107/2 186/7 767/2  053/3  820/5  287/0 -  	
cJ  

�3�� ��%� 11  765/0 970/1 906/6 030/1 510/2 786/7 903/2  459/3  361/6  556/0 -  	
cJ  
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%#�:* 12  798/0 048/2 992/6 712/0 942/1 847/6 971/2  861/2  832/5  111/0  ��cB  
��&�� �%��� 13  707/0 874/1 646/6 984/0 429/2 519/7 776/2  341/3  116/6  565/0 -  	
cJ  
���J ��%� 14  744/0 956/1 757/6 654/0 785/1 520/6 853/2  686/2  539/5  167/0  ��cB  
��
� ����� 15  014/1 437/2 479/7 667/0 795/1 466/6 341/3  681/2  022/6  661/0  ��cB  

 E%8� ����C� M�0W�%o�	 R&�* ���9"� �'� ��cB	0�) $'�rJ�cJ	0� /
	�(w �-�     s
	���� ��
��3 �3��# 3�TC   �����)11 e�' � (   �%�5I
����C� ��2� 6�/�"�+ o�*� ��9�
	 !I�� 3� 	�  �G�/�"�+6  ���-� 	:F  � �/��* ��"#	B 	Q/ ��  �N ��.��� ���  �+ ��� }���	� �     ��� ��* jc�G ��'

�
��  6u%�	��/�"�+ A3�� ��� �� 	��	�%Z/�%�  ���� ���N�)13�� 	��	� � ( 194/0   .��� �'��&  

 ��:J13.  f�����TC (AG�# A
)  
Y;2=� $�K��=� :OK!�  

TC C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14 C15 

C1 041/0  224/0  232/0  233/0  069/0  242/0  265/0  209/0  253/0  236/0  263/0  407/0  257/0  214/0  217/0  

C2 030/0  177/0  155/0  143/0  055/0  160/0  190/0  120/0  167/0  156/0  177/0  273/0  163/0  128/0  109/0  

C3 032/0  189/0  147/0  159/0  058/0  154/0  176/0  157/0  187/0  158/0  196/0  319/0  192/0  119/0  132/0  

C4 039/0  250/0  227/0  240/0  063/0  234/0  253/0  198/0  253/0  227/0  259/0  391/0  192/0  214/0  197/0  

C5 0.035 234/0  184/0  188/0  060/0  187/0  217/0  179/0  217/0  195/0  229/0  307/0  218/0  190/0  155/0  

C6 039/0  247/0  231/0  230/0  061/0  235/0  260/0  208/0  250/0  231/0  201/0  391/0  250/0  203/0  204/0  

C7 037/0  239/0  228/0  218/0  063/0  222/0  243/0  181/0  225/0  166/0  246/0  363/0  232/0  177/0  186/0  

C8 038/0  247/0  214/0  218/0  061/0  217/0  253/0  209/0  185/0  221/0  259/0  388/0  245/0  204/0  196/0  
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C9 033/0  214/0  165/0  160/0  061/0  165/0  187/0  119/0  207/0  177/0  209/0  325/0  194/0  170/0  147/0  

C10 034/0  210/0  199/0  203/0  055/0  205/0  170/0  163/0  211/0  199/0  221/0  324/0  218/0  162/0  191/0  

C11 037/0  230/0  215/0  209/0  065/0  161/0  237/0  166/0  217/0  217/0  240/0  353/0  226/0  169/0  190/0  

C12 037/0  227/0  199/0  210/0  069/0  209/0  232/0  175/0  233/0  208/0  248/0  375/0  235/0  190/0  197/0  

C13 035/0  221/0  192/0  152/0  061/0  206/0  236/0  156/0  212/0  200/0  223/0  341/0  232/0  169/0  169/0  

C14 036/0  228/0  159/0  207/0  062/0  217/0  234/0  170/0  207/0  221/0  231/0  343/0  228/0  158/0  177/0  

C15 039/0  202/0  233/0  236/0  061/0  240/0  261/0  223/0  252/0  240/0  257/0  404/0  256/0  216/0  213/0  

 o�%
�� ���� �
���cB	0��cJ	0� /
	R&�* � �� ��D/ �� $'�rJ ��'�� �+ ]��� 	� �� �'�     	�� E�%9C� ���'	%~"� 	�0� )�C/ )����� ����
 R&�* H
�"/ �
� E�� .�	� o��y8 ����� �	���'
�5 �') ��� �C1R&�* 6(  ���' �'���+���  �":/� )C26(   ��'��� ������  3����� )C36( 

t	/  )	M� ��� ��-# ��% �'�  ���7"8�� )C46(     (...� �/�� 6]{"�&�) ����#)C66(   �	������% ���  ��'�  ����� )C76(  ���
	
   ���+����/)C86( 
1�N 7<�%R � h��5� ���%� )�Z"�� �'� �	���
 )C96(  O�8���	C� �' 	C�)
6e  (...� �/�	� 6�5�)C106(   �	�L�2N�% ���  ��'� 3��� )C116( 
#�:*% "��� $<� �� �'�����	8� )C126( ���%� �&��� �y# ���M�)�  (��� � u��)C136(  �	L�2N�%�� �'� ��J� )C14�Br
� � (  ���' 1��Q/ 

����� �
�� )C15����� �	�� 	� ( 	0� �� ��cB/�  E%9C� �/�
�J ��G	� �� .�/	
cJ �2/ 	0� �7&�* �%' 3� ��& � �3� !
 	' R&��* 3�  ���'
) ���� �� �* ����C� ����� �	�� 	� 	0��14�+ H
�"/ (�� ��D/ ��  .�'�  
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 ��:J14. ��( �G�h]�� �� _"�/0 A�"  
Y;2=� $�K��=� :OK!�  

h]�� c1 c2 c3 c4 c5 c6 c7 c8 c9 c10 c11 c12 c13 c14 c15 

ωi 821/4  660/5  357/5  247/6  857/5  308/6  431/6  815/5  821/5  827/5  386/6  833/5  142/6  542/5  058/6  

Wi 055/0  064/0  061/0  0 066/0  072/0  073/0  066/0  066/0  066/0  072/0  066/0  070/0  063/0  069/0  


���� 15 12 14 4 7 3 1 11 10 9 2 8 5 13 6 
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��2' �QG{� �� �����     u�%�	� ��� ������ �	��� 	� 	0�� T�"<� ����N �%� �� ��*
 �	L�2N�%�� �'� ��) ��c7 �	���� 6(�%��  ��'� 3��) �c11 6( ����#    �/�� 6]{"�&�)

�  (... )c6��/ 6(t	 )	��M� ��� ��-# ����% ���'� ����7"8�)�c4 6(�����%� ���&��� ���y# �����M�)� 
u�� �(��� )c13(6  ��Br
�  ���' 1��Q/  ������ � �
�)�c15  )��C/ 6( �7<�%R  ������)c5 6(
#�:*% "��� $<� �� �'�����	8)�c12(6  O�8���	C� �' 	C�)
6e   (...� ��/�	� 6��5� )c10 6(
1�N 7<�%R � h��5� ���%� )�Z"�� �'� �	��)�
c9(6  ���
	
  ���+����/   ����� 1��Q/ ��

) ��D�c8(6 �'��+��� ":/)�c2(6  �	L�2N�%�� �'� ��J)�c14(6 � ����  ��'����  3����� 
)c3(  ��'
�5 �'� ���)c1eM� $9/ � �/�����&	� �	"D%� %2'� 3� (�L* �� �	�  �	�%B

.�/��� ��� ����� �	��  
  

5 .����3 /���456�7   ���8  

    ��� ��� ��	�
� ��2� 3� �'��D� 3� ���%�� �� ��� eM� o{LD� 3� �L
 ����� �	��
�
��	� 	� ����.��/ o�	0�� ���7"8� �*� 6���cB �� � �� ���� 1���    ��� �� ��-��� ��/���

�� ������0    �� ��:�"<� ��
4� )��* 1�i/� o�-��.� H
�"/ .�5� ����� ���%� � ���7"8� ��'
�� ��%� ����� �	�� ��	�  ��'���+�� E9C� 1�N �,� ���7"8� ����N ���* K���2N �� �55�

    h���5� ��� ��L"� ��'��D� ��	� �":/ ��'��+�� o�/���/ 6���    T%-�V �	�L�2N 6��":/
��%�     ��5
�' $
���#� 6 ���� )3���/� ��*� 6���� ��'     �	����� �%�5P2' � ���� ���'
��%� �� �3�� � ���J ��' ��'� �� ����� �
� 	� )�{N .��*     ���7"8� o��%��� 6	�%&� ���'

   !�/�� �{9"��� 1�N 6�/�	2LG ���� T%-V 6���%� o��0 �,� ���%� ����N $9/ ���%�
 ��:/ 6���	�)�	B     ����# ����� � ������ ��	��� � u
�7� T�"<� �G�	� �� h:5
� ��'

 �L��* �� �� ��/���8 ��%:%� �� T-��V 6�����7"8��	��%B   e��M� ������� �	���� 1������ �
���
3��  ��   �
����5* ��	� �� �� ��-� �5I O�V�� !
 ����� �	�� ]��� �
� 	� .�5�

�%V	# �+ �
4� � ���7"8� ����N 	0� 3� ���-"� ��'  ��� z	�.� ���7"8� 	%f   ��
� .�/��*
A�� 3� E%9C� �
� �� �� �* xN�� �Br
�    ���5� ����� � �
����5* ��	� �3�# �:�� ���5*

  .��* )��:"�� ����� �	�� ��N  
�� 3� �F�G H
�"/ �L�* �� ���-"� ����N ��� ��D/ �3�# �:�� A�� �	%B���  � �	�%B

�+ �� �/��� $9/ ��	
� �� ����� �	�� �*�� �'       ����* ����7"8� �����N )�	�B ��� ��� �
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  ���%� �	����� 6���� ��%� �	L�2N   ���%� �	�L�2N 6�3�� ���'    ����%� 6����J ���'
)	M�   ������ )��C/ 6�%��� ���%� 6��7"8� �� ���      $
���#� � ��":/ ��'���+�� �����/ 6���
�

 ���& �
�M� 6e
	C� O�8� �,� �-%�� ��'���&� � �N�2"�� ����N )�	B 6�"��� ;��<� ��
# ���* ���M/ ����N �%5P2' � �/�	� ����    )��C/ 6����7"8� �7<�%R  ������ 6 #�:�*% 

"��� $<� �� �'�����	8 6�1�N 7<�%R � h��5� ���%� )�Z"��  ��'� �	�� ��
6  ���
	
 
��+����/ � � ��D� ����� 1�Q/ ����� �'���� 3����� �    �����N ���%� �� .�	�� e%�9� ����

�5%�3 ���� 6���M/�# ��'F	# � ���7"8� ��/�� ��'   ��� ��� 1�� ���� ����� �
��
����� h��5� ��� R%7<� 1�N �,� ����N 	
�� ��5� �� ��W�� �
�   T%-�V 
	
��� 6��

  �����L-/� ������ �3����� � ������� ��	���� ����G	� ��   � �����7"8� ����'��M/ T-��V 3�
���%�  � %2��G �,� �
�'��M/ ���� T%-V �� �� �+ %-8�� .��   6��/��8 �D<� 	0�

    ������ o��#�	C/� O���/� 3�	�� �5%�3      �� ������ ��	��� � u
��7� T��"<� ��G�	� �� ��
�� ����  ��   �� ������ ���2N h��5� 3� �7<* )��:"�� � �
�� /�� ��L�� �%5P2' � ���+

��%� ��	� F	# �������� e'�	# u��   ��5
�' $
���#� �+ ��i%"/ �� �5�   � ���� ���'
 �	L�2N����� j��'� E9C� �� ��� T%-V      �	��� ��� �
�M/ �� �� ��� ��
� w�� ��

�� ������� �� ���i/��5
�' �/���   ���/�	M�* 	�� 1��� �
 o�%��� $
��#� o��F �� �� �
�'
   ) �����L2' � ]��%�� )�B��
� ��"��� �� �"#�
 �
� .�5� �%2C�2010 :m 6839  � s���+ 6 (

) �����2018 :m 6369� � �� � () �%2021     � ����%� ���'	%~"� $�9/ 	�� �� ���� ��	8 (
  )���%Z/� ���� ��	��8 	%0W��� ��C� ���� ������N ���
� .���/��� ���%�W� ������� �	���� 	��� �����M/

��%�   ��5
�' �%:%� � %2� 6h��5� R%7<� )�C/ ��� 	� �"��� ��
	i� � ������  ���'
����� �5
�	# 6�"���     h���5� 
	
��� )��C/ 6������ 	�� o��Q/ � ��
�    u�%�	� � ����2N

�5
�'�� 	0� ��� ��'  .�/��cB  
�� 	Q/ �� ������ ��"&�� z{F� ���  � ���
�     ��
�	�� ��M'�Z"��� ������ u
��7�

	�)	M� ��5��   E�%8� o���Q/ 6����� u
�7� ��G	� �� ��/�8 E%8� %2��G 6�	L�2N � ���
��N ��2� 3� ���� ��� 3� sJ ��� �	L�2N ��	���G � ����� ��	�� 	�   )��55� �%�%-� ��

  .�5"�' ��D� �� ����� �	�� $'�� � ���7"8� ��'��M/ U�9��� ��  
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9��� ���3  

����5��������
�	� 6 � . ���
�) .�+ ������' 61394 .(�{��� ����7"8�   � ����C� 	%��� 6 W��D5� ) ���
��
%-V�  ( ��-# �2�	� 6���� ��N 6 �8�	N ��%�& ��75�  .2� o���D"/� 6  

�����	� � .�%�G 6��J	~F�  ) .u�5
3 6��%/�&1397       �	��� 	�� ��":/ ��'���+�� ����9"��/ o�	�0� .(
) 6��	
� ��7"8� �
��� ���	� 6�
�"/��� ��%�	B� �	L
�� :��	
� �� ��� �����2(5 :27 -1  .  

�	Z5'+6 �%i2����N� . 	# �
�52�6 �2%� .)1396 ���%� ��%� !%��5
� �.��� ���	� .(     � ����J ���'
��	
� �� ����o�-��.� 6 � ���7"8� 6��	
� ��	���6)23 :(204  -187.  

 ) .]���N 6��3�� |	N � .iG 6�"���&��
�1395   ���%� o�	�0� ��%�C� .(    ����%��� � ����� ���'
�
��	� 	� ��+��� �	�* ��+�� 	� �%�W� �� :��	
� �� �F�7& ���cB  ��� � ��'   ����� �����y/�

) 6o�%��� ���5D'�rJ .���80(32 :34 -11  .  
e"�� 6��{� )1391�/�2/ .($'�rJ �� �	%B   ) 6�{�� 1���N �� ��:%� o�9%9C� 6�:%� ��'4(1 :

320 -310  .  
) .��M� 6�5%�� ;�G1398����� o�G{F� $9/ �:%� �%�C��	# .(   ����� k���"� 1��� ��M� �� ��

$'�rJ 6��	
� ��7"8�) 6��	
� ���7"8� ��'80(24 :202 -151  .  
��J �5%�G6 �V��2C�. )1397��	� .(  -� � ��N k����� �      � ���J ��V	N 6������ �	��� �����

t	/  ��	
� �� 1�����%� 6) 6�{� � ��	�'�� ��'21(6 :109 -93  .  
) .�/�2� 6��2C� � .	#��%/ 6�-��F ���:f 6�/��	J 6�%�{�1395     6������ �	��� 	�� ����# 	%0W� .(

��%� 6���7"8� � ���� ��'14 :150 -131  .  
�F ���:f 6�/��	J 6�%�{�) .�/�2� 6��2C� � .	#��%/ 6�-�1397   �	��� 	�� 	0�� ����N ���	� .(
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