
  

���� �����	
������� ���	 
 ���
 ������� ����  ��
� �52 ����� �3 �� �!  �1401 %�&'( �715-691          )������ ���� �����(   

 

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

���� ���	
�1∗
����	� ���� �2  

  
1 �������� � ���������-� .��/ ���	 
 ���0 12��� ����������	 3�43�152 ��6���� 3�1 � �3�152 �  
2������ 7�18/� 7  ������ ���	� ���	 
 ���
 ������������3�152 ��6���� � 3�1 � �3�152  

 
  

�� ���  

 9:�; 1<=	 9'�>?
@! 7�?9�� 1(�A� 3�1 � ����� ��B�
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 �	��8C� �7��<8D� 
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 H � �:� %�I; 
 ��� 9�=�� 1: 1;J� ����	 9'�    ��K=� 7��:   �� �@ 


L��M  >E: 30 7�?���/ �/ 9�� N��O71�6��P��� 9'� B�  �� 3�5C B��� �H��Q2��  �==/ . 9�=�� 
 %���2
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 9���T
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 ��  B� >�: �8
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9�� 9�=�� ���8T� �?U�/ 1 �� .�G�
 H � �: L��M  
 N��O3���1�!%�� 30  �?W=C X�E8��   7�? 7��A8� 
9�� ���: 
 Y=2 H �9�� Z�-�2 ���8T� [D� . 3���� ��-1	 3���� Y9�� 3���� 9'� %���2 �8TC1: �4@ 


'� \]�=� 
 �?���/ R5� 3���� 
 �9��D 3���� ��-��29 ��M9'� ���5C %���2 B�  . H � ���>?
@!  ^�? �:
 ���� �� �&�-�2 �_���%���2 
 W=C [D�=2 �3���� �: 9���M 
 W=C �K:��  7�? 9'� ��B�: �2�` ���1: 
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 I] pI=��A� �1I?�� 7   �9'� ��       � %�Ai�K� �� 9:�; f���	 B� ����� 3�1    9q�� ���q: 1q(�A�  .
  9i
� ^��� ����I8��-9�� )�3� B�2�/ 1372 :22   
 298-279( �   3�6�?�q� �Aq��2)��?�1:0 �3�q� 1377 :

525(  8��� 9i
� �1� )G�.P����� 1382 (  
2   �8T:�
 �A��)  �3���O1377 :33(  B�  u�q-��   R�?�q'� 
 �q? 
 �� ��(� >?
@!    � 7�?���� � 3�1  1(�A� ��      � �5�0 ��? �� 9'� �/ 7�'  >��   �q�    �q=/ .  >q��
16��1 
   �!�� �� 9'� 7���  8M�� �� 2��I] �    ^��� ��A��C  H�q: �
1q4    � 
 R/�q
  7�q? 7�q?
1� 
	��8C��� �A��2  ��68O�� � ����  � 
 ���    9���
  m�/1� �8T:�
       ���� 3��� ��1� B� f�8T� 14

 9�� ��� .  �1/��/ ��C
 �:7�?  ��<8D� m1E� 7� 	��8C� �  � 
 �����   9'� =�� ��9��� �� 3�1  
 � 
16  �?���/ 7 L��M     � 
 N��O��   %�I;       ��K=�   �1/��/ 7�7  Tq: ���        G�q'v� �q/ ���� N�Tq
 

 9�� ����� . G�� �� �?7 M� 1�    ��C
 �: > ��O�  � >=2 3�� � 1 3� 
 �� 1�� 
 R? �30 3�����!6=C � 
 L��M ��     9�� ����� l� N��O .  �G�
 1? ��  / 3�=w�? �    �� ����� 3��� �:1�2 �     �q/ 9q'4 3��q2

6=C�  L��M ��   N��O ��= 0 ���� l�� �?� .-�2 ��Z�6��6P �  �� Wq=C u�D
 ��	 
 u�D
 
4�����B�: �1/��/ ��K=��! 9'� ��5=����  30 �: ����� �� �/ ����� �?��M �8M��1! . 

���03��� ��  �P�/ >E: 9'� �/ �?����5C %���2 B� ���2 �� f���  �?� .������ 7�1: 
G�� ��   7�?2018 
 2019� �/ 3�1 1&2 R �� � 8'� ��:1�2 �� ��   �5=2 9'�  ��1/44/5 

��5C %���2 �(����: ��    ���� y�<8M� ��M ��: Observatory of Economic) 

(Complexity, 2021 ��: �i
� � �: H  >E: �/ �1/ �C�2 u�-�� 71�6��P B� 66/94 
� �(��16 30 %��8�� 
 9'� �:  �P ��: 3��=	i
� ���� �� �P 
 �: 3��=	z1�� pI=� 7 �8T:�
 

9�� . B�7��� 16 ��? �� H�G��    �?�?���/7 L��M  N��O9/33 
 32 %����( B� �(�� 
��5C�8M� �� �� 9'� ����8���  /��� R5� �/  ������5C %���2 B� �9��   )OPEC, Selected 

Years)�i
 �68T:�
 �/ ���0 B� � �4��BB
1�� p���C 7T: 30 %��8�� 
 9'� �: ���B ��  
��5C %���2 �� 9'� 3B
 �9���  �: 6��P ��]71�: 18����5C %���2 �� 30 R5� B� � 

9�� .w�?H�&K� �� 9'� �3�B1i 1D 
  8����!�� 
 gKA=� ��� �-1	 ��  ��� . �C�2 �:�: 
��I� 3���� H��Q2��O 7��54�� ��I�/ � G��A2 9/1
 SC�� �-1	 �� G{8M� ���41? �9'� 
�!����� 2�:  ��7�?B1� 7�0 S� �1: �B7�?���/ 78A=( �� 
 ���?���/ 7i�2 ��9'� ��==/ 
�� ��� .8� �����>=/   7�? �8�� 
�1? �: G��A� ��]  9'� ��B�: �: G��A2 ���	� �: ^�KA�

9�� .���/  7�?=( �8A  f(� ��?|� �?� ���49�2�` ��1: 7�?���/ 7i�2 �� f_�D 9'� ��==/
��=8T�pO�=� }'
 �
 �� 16�  .�H �1: �� G��A2 ��5'� 1�� 7SKD   7�?8A=( � 
 7�?���/ 

                                                           
1. Volatile 
2. Unstable Equilibrium 
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%
�'8� 9'� ��==/���(��  �=/ .8� ������=P %�I; 9'� ��B�: ���41! �����   SC�� �/ �=/
��T
9�U�: 730 ��  ���.  

��� H  >?
@! �1�;Q2 ��K=� 9'� %���2 R5� L��M ��5C %���2 B� N��O� 1: 9'� 
4�����B�:� B� ���D� 7�?9���M  ���0 ��K=� �� W=C ���M� 
 L��M ��1: N��O���  ��� . ��

�H �B �=���	 %�	{]� 7 9'� 9A=( �: e�:1�  �
 �2�=8O1 V!N18�� ��  i
 �����/ 9�'� 
4�����B�: >��� 9'� �: %��( h  ��	  �:  �B�����O�/� N18�� �� 9T�.�:   �
�&� f�i�

3��: p:�=�  �1/�BH���O� u�� 1? �9'� ���C B� >   �  �� 9'� %���2 >?�/h  1: ��K=� 
�� 9'� %���21 1;� \]�=� ��  ���V4 .�:H  212�S�G18=/ �:  G18=/ 3���� �g�8E� \]�=� R5� 

71�4�� >���/ 
 �? �?R?�1O ��  ���. � ���A��� R :�P��P �� �2 �: H�-�8�� �7� H  
/9�'��: ��  ~�/ %��(�=/ �_��� R� )=/�� /��i�� 1400( .� �:H 4�����B�: ��c=� � N���1: �� 

1C 9IT�3� L��M 9'�  1C �: N��O3� �: 3�5C 9'�   3��=	h ��	 � G18=/ f��8T�1A2 g  
?��M �I��&� 
R��1/  . 

 

2 . �
��� 	�����  

%�Ai�K��/ �G�� �B�
 ��  � 7B���-� �! ��  AD�
  7�?�  �:  m�P��P 
� �� G��A� ��]
��8T 2�! 
  � 3��1D  ��  4�1� .G�� �� � 7B���8T   �:  ��]^��A8�����  ���0  7�?7X
� �:    7�?

���0 ���1�7� 
 �� �� /12S�%��( �:  1IC  7�?7 �� ���1: ���� .7�1:����� �� � 3��2 �: 
i�!�_z 1�;Q2 %�Ai�K�h�8�X
� B� ���'8�� �: �=? 1: 30 1�;Q2 
 9'�  �  7�?�8T ��  Estrada et) 

al., 2020 (   ������1/ .� ��f:���! %�Ai�K� � �?���:� B� � 1c� �=��� � B�: 7 9��6� ��?  7�? 
i�&2���A� 
 � %U�f�T��1' �1: 7 G��  7B����1: 
�] �� %U�&2 �� 
 3��B ���&2 f� 

��T
9� 18����! �: 9IT�  �?4���'8�� � � �==/ .7�1: ������  3�16�?
@! B� 7����G�� B�  7�? 
��68��  7�?� ������= I] 1: �=: �/ 9A��! ��M � �1: ��=8T? 7�! �Ai�K� 7�  9'� ��B�:  ���'8��

��1/ ��� .(Hosseini et al., 2016) �1:7I� ��   7B�� ��� B� G��  7B���!� � ��� ���'8��  9�
(Estrada et al., 2020).  

u�-��9'�   ��>?
@! 7�?: ��C�� 18�� 3{/ ��<8D� �B�
 �� ��� ���1:9��  .�H  
���4�?��<8D� �� 9'� >�� %�Ai�K� 7�� �� 
  �� ���z1�� ��<8D� 
 �A��27��1: �� � 

                                                           
1. Bistability 
2. Static 
3. Dynamics 

4 .18����!�? Parameters �/ 9�  � �?      � �1O 9:�; G�� �� �/ �=8T? � �����i
 �v2 3���� 1���1: �5�0 7�� 9O� / ��8O� �'� 
���� ��C
 3�4���4 .18����! �H�- ��7 7B��Parameterization   :3�� h � ��5'� �-� v2 N��� 1: 1�� h   �� 18����q! 

��
�&� �7A� H�9�� . 
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��1/ ��� .!��5=��G�� ��
01: 
   7�?�=���<8D� ��1: 7 �� 9'� ��1E8�� 
 ^��8/� �A��2 
�� �B�
7�  G��������  �7 B� G��  7B����<8D� �I=C ��O1( �/ 9�� 9'� �B�
 ��7���  �

(Pesaran, 1991) .=w�?H�i�� ����B �� B� 9���i�2 
 ^��8/� ��D 
 9'� 9��  ��V47 �_��� 
�� 9�� �(Pesaran, 1990). �H  �Ai�K� h �14���M G�� 3�����1: 7��5C �1�1: �� 7 
I���   ��B�: �: ��� u���� 7B��7�?O1A� 9'� ���T
 
 ���1/ 9����B �=P H����  �?�  �� 

�?��B�: ��7 9'� ���1:9�� ��1/  . B� ���'8�� �: 3�1T! 
 ��&�h �=���<8D� G�� � 
��  >?�/ �?��7�
 �21� p D 9��'�  �� �� ���2 
 �15: l1� >?�/ �: �8T:�
 9    18��:

��1: �?���/����O� 
 > D 9�� 7�?AD�
 ���5C ��5� �: �� 9'� 3�� �1/� ��� .1�;Q2 �=P1?  1:
i�2��AD�
 �9�� 9I�� �i
 �: 3��B �5�0 \�&2 718��G�] ��  ��/ .   3
�O�  B� ���'8�� �: �H � 1:

�?���� 7�?
� 1: ���?�� 7D ��9AD�
 �D �9'� 9��AD�
 ��5� �AD�
 ��5� ��� 
 ��1�;Q2  
D9�� 7�?�! H� � ��<8D� 1: 9'� %U� � ��&8��
� �� ��  ��1: g�8E�  7�?� ��1/ ��  �

(Mohaddes & Pesaran, 2016). 

G��  7B��1�� 9'� ��1E8�� 
 ^��8/�7��<8D� %�c
{� 
 9�� 3{/ �7�B H� ��=�� 
 
������5� �1: �� �� �� 4�1� .G�� ��/ AKD ��I� �: 7B��9� � �? 9�� H��� �/ 

�B���� 71�4 ������ 1�;Q2 9&2 ��=��: h���= 20 �D 9��� g�/ 
 9'� H ���8'� ��C �  ��1D 
 ����Pesaran et al., 1989) .(  7�1:����  
 ��1E8��3�=O�15:   ���1:7� ��>?
@!  �/ 7�?� 
 

�!� ��� ����� ������ . ��� 7�1:���Liu et al., 2013) (h  � R8T�B�� �:� �/ ��1: �� 7 
�B���� 4���0 71�4��1: B�4 
 9'� 3B�E� 7/ 
 3�E� H8O14 1c� �� �: �A��2 9�'�����    7�?
�
�
7: 3����  �=/ . B��?�4� � �16 ���1/��� 
 9'� �K:�� �i��� � u�-�� h  �Ai�K� 

�/��5� �� 
 9 �! 9�� Ross, 2001)  .(	�! 9�� � 3��: H � �i��� H  u�=2 ��?��� �/ 9�� 
�1�d 	��8C� ��?���/ 7'�8E� �i�2 �/ ��3��� ��=8T? 9'� ��=�
1O 
 ��==/��   �/ �?�

�K:�� �7� �8T � 3����1/��� 
 9'� ����� ��C
 ��� ���: H �! �i��� ��  �7 �!� ���: � 
 
�h���= p:�2 30   
 f���	v8�1�  7�?��: 3{/ ��    ��K=� 7� 
 H�: ����i�9��  .=P ����� ��H� 

>?
@! 7�?�! �� � � �� H  >?
@!4�����B�: u�-�� �: � 
 �9'� G��  7B�� �30�: 3��=	 
�i��� 7��! � �C�2 ��  =/R�.2  

 
3 .��� ������� 

B��! 3� ��5C W=C �1c� �A: �: �
� �   7�?4�����B�: g�8E� �: 1��� �/ �=8O14 f�� 1 

                                                           
1  . GVAR 

2 .�1:7�C %��_�&2 f� �  7�?= �������   �: 3��2Kuznetsov, 2004)  (Guckenheim et al., 1989;�  1/ �AC�1�. 
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C� �K:�� 
 �1� W=%U� ��&8�  -?��C ��&2�1�
��� 7����:  .4�����B�: �=P1?��! �: 3�  
 �1� W=C�:  9D�� ��]�C71c� �: �� ��M �   7�?� 16  ���� �i
4�����B�: ��! ��  �7 ��	 

 �� 9��»�!��  �7y�M 3��� 
 3��B �: �
�&� « .(Quackenbush, 2011) B� �H  
�� dT: 
1c�7��1: 
 � ?����  7�7�/ 
 ���2�� ��BU 74�����B�: �&: �9�� . 

>i�P�(� �4�����B�: ���4B���� 7��1: � ����  7�?71c� �: �  9��? .»�&23�16�� �: 
��1:��O�� ����� 9���/�� 
 �4�����B�: �� �: H 8� ����� ��� 1c� �/ ���� 4�����B�: � B� R? 


��(�2 �'�
 B� R? 
 ����2 7� 9�� ��0��/��  « (Achen & Snidal, 1989)B ��1  1c� B� 
�&23�16���O�� 1: G�� W=C 
 RC�52 3���� l� �9���/�� 1: G�� W=C 
 RC�52 3��� l� 
 � 

4�����B�:�9��  .I2 �=��� �/ ���0 B�H�� 1471c� �    �?1 �4�� 3�B 9�� �9�� �
�&� 
B�:3�16  ���
 �: �5=24�����B�: 3��: e
1�� 16���� �� 9�� 8����� ��30  . �: W=C B
1:
=A����0��/�� 74�����B�: �� �9T�4�����B�: ��
�&� ���: ��E�� �� ��  �=/ .�1:�=:H  

H8O� �
� ��1: 7-�2 Z�4�����B�: ��
1- 30 ��
�&� �I��&� 
 79��  . 

7�1:-�2 Z��&2 
 � 4�����B�: �
�
 ��: � 4�����B�: �/ ��� 3��� � f�	 ��/ 
��� �=/(Zagare & Kilgour, 1998)  .1c� u�����  4�����B�: 7�?���	�D 1:  �=�7�! ��  

4�����B�:�=8I� ��=8T?  .�H ��	�D    �: 7�=� =A������ ��C
  �/ 9�� �=����B  � �?��   3��2
� m�P��P �� �� �5�0��68� �  7�?h���= ��1: ��1/ XB��1! 
  .�?��8O� 14�7B�: 3�16  �� 

�: i�2�/ %��(�&2 �� ��f�� �����= �
0�� �R 1c� N��� 1: W=C 3��� l� � m�A��� 1 ��  
�R8T�� �����= -�2 f:�D Z���: �?��M  .� �:H 212 S���1: � ����  7�?7�/ 
 ���   �5=2

1c�� 4�����B�: �X
�E� �� ���  ==/��A2 �: ���: H��4�����B�: �1���	 ��
�&� � h�/ 
�1/ �=?��M.  

71�4�� 
 O��<2 W=C����:  12H  �
�� gA-�1c� � 4�����B�: ���8M�� 7 ��1��1: 
 9�� ���(Quackenbush, 2011)1c� �� ���0 G�
 �� � R8T�� �����= O1� 9�-�2 Z� 
 

G�� �?���M� 7B��7O��<2 �� ������ ��C
  .4�����B�: ���� �I��&� �:�2m�A��� �K�� 
  
�� B�: �/ ��� 3��� 3��2�4������  9'���1� �P �K f�	 ��  �1� �P 
 �=/�K �B �=�  B��

9�� W=C B
1: .���	 9'����c� ��T2 
 �2�&�� �9T��1: �i
 7: 
 R/ �?���/ ��? >� 
�?� �_�
9� 7�1I?��9��  .�1:7�?���/ 7L��M  N��Oi�2 �/ ��9'� ��==/ ��: �� 	����1: 
 7 
^1<� �9'� 3�4�==/�:   �@ 
�?���/7=( 8A��:  	���� 16  . 

                                                           
1. Bifurcation 
2. The Band of Deterrence 
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�68T:�
 �4��BB
1�� p���C 7	�� 9'� �: ��0 S� V!71 ���	 � 9IT� 3�5C ZK� �� 
1C �:3� � 9'� ��� ��  6�? �/ �=/�5� 30 �� R� ��� . N��� 1:U�� X���4�� >�8 1: 
���i18!�8'� p:�=� Rc	� >E: � ^�1]� �� 3�5C L��M  >E: 
 9�� �/1�8� N��O7�� B B� 

�� 9'�� ��B��� B� 3�5C ���B
� H  1C ��1:03� ! �����  �=/ (BP, 2020) S��0 V!71 ���	 � 
1C G{8M� �: 9IT� 3�5C3�  9'� L��M 6��P N��O1�9��  . W=C���:    H 12 G{8M� f��	 

1C3�  9'� G��A� L��M 9�� N��O .� B�H 
� 9TE� ��B ��C
 �: �=�  7�?>=2 �W=C    �? ��
L��M  N��O:� pKD ��]�� W=C �: � �=�����Y �/ H � �
�W=C   7�? L��M ��2�/ N��O ���Y 
 

�?H� �/1C �: �5�0 �=��� 3� ��1: 9'� �! ��2�M �����  �==/ �/ H � ��� 
 Y ��L��M  N��O
�?���/� ��1D W=C �1A� �� ��  4��1��: �/  O�/ ��D��=��: ����� �
� 9'� ��B�: B� . 

   �: ��c=�] 
�1�1c� m�P��P 7/ �8�'� �:4�����B�: 3��=	 ��1K� �� 9'� ��  =/R� .
����B�: B� ��c=��4�� 9'� H  9'� %���2 �/ 9�� �: 3��=	���D� ��1: �=���� 7 ��? 

^1]  7�?4�� �1� SC�� �: ����W=C �: �5�0 ��  ��� . 3� ��4�����B�: �/ 9�� 1/`� 9'� 
 %���2 �(�� �: �5=29'�/ B� ��5C %���2 f�68T: �B ������ �1 T: 7����� B� 1 %���2   �?

 �: ��]�8T� R�  � �1��8T�R�dI21� 9'� �:  ��� . �: ��]�K=� ���  V!R 1 � ZK� 14� �/ H  
/9�'��
 B� 74�����B�: ���: 18�/ �B ��1/ �?��E� f�	 �1 �� ���? 1: �?��
�8�� �=    �?

�
�O���  �:� 8� �� 
 ���� 
G��8U�: 9���M B
1: ��  4�1� .�� B�7� 16   �: ��]�K=� � 
�� V!R 1 � ZK� 14� �/ H / 9�'��
 B� 7: 18�� ����     ��C
 �:! >� �
��7  R? B�: ��?

4�����B�:�B ��1/ �?��E� f�	 �1 �? �= 4�����B�: ��? 1: �= �
�O ���D� ���  4�1�8� �� 
 ��� 
� 9���M B
1: G��8
���O >��  �:� .��  � 3��2� ��<8D� gA- �/ 7��� ��5: >?�/ B� 7 

M1: �� 9'�����/   7�?�0 �S V!1 9�� ��� W=C 
 9���M �:1�2 SC��  .�� i�
�  �/
��<8D� %��D m`�/ N�T
�7��� ���O� B� > ��54�� ����'�� 
 7�5: 7� 9'� ��AD��� �� � 

9�� ��� W=C 
 9���M �:1�2 SC�� .�H �?��� � �? �� ��� �: H � 3��=?� >�1! � �==/ 
�C �/��6 4�����B�: �� 9'� �P b9T�� H ���B �&: �! ���w� 12��   �� 3���� �/ ���

�5: 
 ��-��2 ��-1	76: 1c� �� �� 9'� R 1� .�B p:�=� ��? �/ ���0 B�H� u�� 1? ���
�&� 
��O�>  %���2    ��K=� 7��� 1: �9'� 1  \]�=� 1�;Q2��  ���V4 .�:H 212 �S� R5� G18=/ �: 

	B�=� G18=/ 3���� �g�8E� \]�=�� �?R?�1O ��  ��� .� ��H  >?
@! �1�;Q2 R5� 3���� 
 ��K=� 9'� %���2L��M ��5C %���2 B� N��O�4�����B�: 1: 9'� � ���D� 7�?9���M  ���0 
 

 �� W=C ���M�     �H��1: ��K=� ���  ��� .� ��H �B �=���	 %�	{]� 7: e�:1� � 9A=( 
�
 �2 9'�7i
 �9�� N18�� �� �/ 9�'�4�����B�: � ��	 Si�D ��  �:  �B�����O�/ �� 

� N18��9T� .�? �:H�i� f��1: 7��1: �� H � u�-�� �=�B���/ G�� �I��=� �8T? R� . 
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��1c� � ��68��   7�? ������= v2 1��z�i�!�2 �� 1��68�� ��8O� � ��5'� �: : m�A��3�� 
�� ��� . �K�� B� �V4� �?��8O� ��?��� SC�� m�A��� B1� � ! �/ �� �?��M >� B� �V4 B� 

� B1��� ����  ��� . ��>?
@!� 1-�
 H 4�����B�: B1� B� �V4 �: ��5'� �	 9�=�! �����  �=/ .
� �:H  �=A�� W=C ���M� �/ �=�B�� �K�� B� �V4 � 9�� m�A��� B1�  . �:1�2 B1� B� �V4

4�����B�:����68�� 1c=� B�   7�?� �����= =A� �: � > ���!9�� m�A���  .v2 �: pD�
 ��1�� 
z�i�!�2��� 4�����B�: 9i�
 B� W=C � SA�=���   ���� �: ��]7z�i�!�2 �/ 79IT� a��!  

! �:>� B1� B� �V4 B� 1��v2��  �:� .  
 

4 .��
 ����� �! � �"#�$% &'� ()*��+  

���6=? ��	 %�	{]� �: �/7��nT� �: e�:1�  �7�C���  �R �8� 
 L  %�	{]� 30 B� f(�
 
�I=C  7�?/ �'�! �����   ��==/�� ��� B�   7�?��O� > � e�I2�� �� 9D� 3���/ 9�   �? 


/9�'� i�� H8M�� ��?�9�� u�-�� ���:��  .� G�� 1? 9M���-� ��1! �1] B� �� ��( 
B��0��  ���.� �� H  >?
@!: 1��� >�1! 1 1�;Q2 ��K=� 9'� %���2 R5� 9IT� %������ 

L��M ��5C %���2 �: N��O�� �� W=C 
 9���M ���M� 1: 9'� H  
 ��K=� 3���1�! 30 
9�� .� B� ��c8��H  G��  7B���1:74�����B�: �� 9'� H ���M� �/ 9��   7�? B� f(�
 
e�1O� 
 1'2d � ��
�&� 
 �?� 3��� �� I��=��B�: B� �4����� 9'� %���2 H  �� ��K=� 

�: ���>  ���V4. 

L��M  B� N��O1996 �2 2017  �: ��] d��8� 41/34 i�2 �� 3�5C 9'� �(���� �-1	 
 
 9�� ��1/OPEC, Selected Years)  .(P=H��/ 9� 
 %���2 9IT� �/  � �?�@  �7 �: �� 

� %���2716 3��� ��  �=?��3���� S���   �?����� R/ �=��� �: � .?�4 ��8Ii�� 9�	 �: 
���M� �  7�?1�3���� ��ID18� ���: �=��� �:  � �? � �5�0 �� R? 12�� ��  ��� .� �: �C�2 �:��=  
�1O ���=  !  7�?���w� �74�����B�: �=��� �v2 ���/1O %�1���?� 9� 7�� B�1: ����� 7��1: � 

� 1;�H v2 %�1��4�����B�: �i��� 1: �i�� �: �� S��=� R �=�B�� .�1:7�: G�� 9M��  212S�B 1  
f�	��  =/R�. 

                                                           
1 .z�i�!�2h Topologic  � �i�!�2 z�� z�i�!�2 ��8M�� �: m�T=� 7� �� �-� 9��  .v2 1q�� z�qi�!�2 �� �  ��  �q�=   �q: 

�=A�7 v2 1�� z�i�!�2 7 Topology   i�� �: m�T=�� � �-�  9�� — ��8M�� 7 � �-�  �1: 7 �	����   7�   �q: �/    q�
���   �8q�� 
(�M�  B B� �	����1   7�?   � �/ 30 ���	�  �?7   � �����M B�: �  �����   e1q� 
    �q?7  �q�   �q��4B  1q    q� ���
01q: ���  ���B�q� �q=:   

��  ��� : 1 .    52 �	���� 
 �	���� ��M��  Y�=8T? B�: 2 .  �q	���� B� ���qEi� ���� 1? u��8C�  �q?7  B�q:  hq   B�q: �q	����   
  Y9�� 3.   ?�=8� ���� ��18���  �	���� B�   �?7   B�: h       9q�� B�q: �q	���� .   � H8q���  Hq     �1q: ��8M�q� 7 � �qAi�K�  �����q=  
m�=8C� V!��1 ��: �?��M . 
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 9i�
 1�v8� 8��/ 9�� ��� 30 �/ 9I�� �4�����B�: S 1- ��K=� 9'� %���2��   R����M
 �: �� 30 
 3�����  R�?�  . �=A  �3��B B� 9�� �A:�2 1�v8� H � �� 30  %��( H � �: 

1c� ����  R 1�4 .�/ 9�� �4�����B�: 9��/ �C
1M 1�v8��� 30   �:3��� ��  R�?� . H �
 1�v8� �A:�2 ��� 9�� �=A  �3��B B� �� 30�: %��(  1c� �� ��  R 1�4.  
� H � �K:��

f�� �: 9��/    %��( 7�=:��  ���.%��( u�� H �   H � �: 7�=:
e�1O� �i��� 3��B �] �� ���� 3���� �/ 9�� f�i�-���: �8���� H6�? �8A�I] d 1'2 . H � 1:

 N���9�� ����B R�c=2 S 1-   . �4�����B�: H� �! 3�1/)d 1'2 B1� ( �: 3�1/ 
 
 �4�����B�: 7U�:)e�1O� B1� ( �: 3��� ������  ���� . 3��B �� 14� N��� H � 1: �����  

  e1� �4�����B�: 9��/ 1: ��K=� 9'� %���2 ��B�� ���
01: �� 
���M�     7�?9���M        ���0 W=C 
1�;Q29��� �?��M ������B�: 7� 3��B �� 14� �i
  �����  
9��/  e1� ��4�����B�:  e1� �    %���2 ��B�� ���
01: �� 

���M� 7�1: ��K=� 9'�     7�?9���M        ���0 W=C 
1�;Q29��� �?��E� ������B�: 7 . H � ��
 d �1� B� ��  14� �/ 9�� ��K=� 9i�
   �    fD��
 7�1:

�: ����B G�]R?�1O W=C 
 9���M ���M� 3���� �����=�: ��  ��� . 7�1:G��  7B�� 9��/
�C�2 R5� 18����! 
� �: �4�����B�: S 1-��  ����� R? �2�1��v2 3��B �] �� �/ R�=/ . 9TE�

 9'� ���5C %���2 �(��  18����!f/ B�3�5C %���2 �: �/ 9��   ���� 3��� ��  � 
 ��
 716 � 9'� %���2 �(��L��M  N��OB�  f/9'� ���5C %���2�: �/     ���� 3��� 

�� ���  .  
 G�� H � ��  ���� 1: �=: �/ 9��     ��C�� 7�?

 �/  
  hP�/ �2�1��v2 3���1�!3��: �� 30 ��  ==/� . ����
���� 1: �=: �/ 9��      ��C�� 7�? �/ 

 
   hP�/ �2�1��v23��: �� 30 G�
 ��  �==/ .�����     7�?   
   ���� 1 ����  
�����M��  ���� . H � ��>?
@! %�1��v2 1:  ���� ����� G�
  ����� 
 R ��� �/1�2   

1c� �� 30 ���� ����� ����  R 1�4 . �Ai�K� �/ 9�� �5 �:1�;Q2 %�1��v2  ���� ����� G�
 
 �=�B��� ���M>?
@! 7�?���4��C  9�� 7� . 9�� �����= � �?�68�� 7��5=��! �-� � G��

/ 30 �C
1M ��: %��( f�T��1' � �i��A� )1 (��: �?��M.     

  

)١(  
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��� H �i��A� � 3������1: 7 f ��
�v2 %�1��1- S 4�����B�: �3��� �� ��  �?� .��  B� 
�I=C  7�?1- R5� S 4�����B�: ��O1� 9�A-
 �� ��68�� f/ �
�&� 9� ��? 3��: 9:�; 

9��?18����! .� 1:H T�i G�� �N��� 8h�I��=� %��( �� ��? B� H �C %��  �: %��(B 1  
�_�����  �?� (Kahn, 1990).  

 
)٢(  

  

 
 �/ ��=/ �1O 
  9��/       �=��: �8:�; 7�?) %�1��v2 ��U�] �2�� G�] ��
�=��: �8���� ���T&� .(H � �� %��(��_��� G��   �?��M 9:�; �K�� 
� 7���� �����:Y ��  

 716 � 
  �4�����B�: ZK� �: �/ ��  ������ . 9��/ H �
 �8�A-
%�I;�: 3���� %��( �� 
 ����  
 9��� �?��M �/��� 3����   . �=��� pD�
 ��

��M �?18����! 3���� �B���� 
 �
 �� �C
1M 3������: �? . �AD�
 7���� �� 9�A-
 H �
��?������  ���  . 

G�� H � �� 9'� %���2 9IT� N��� 1: �4�����B�: 1: �/1�2 �: �C�2 �: �L��M  N��O
���� ����� �9'� ���5C %���2 �:1 1c� �� �� ��  R 1�4 .

3��? � %���2 R5� �(�� 1: �/1�2 7�1: ��� 3��: �/ ��] 9'  ��K=� 7� ���5C %���2 f/ �: 
�9'���1D ��   R�?� .%��( H � ��:  

  

)3(      

 
d��8� ���D 1: �=:   71�4 ��3��23��:  3��: m
�=8� �1O �: G�� H � �C
1M �/ �1/ 

 9:�;  
 hP�/ �=��� �: 3��:�M m
�=8� �A:�2  �=��� �: �/ ��: �?�  7� S��=8�
�: �� 3����  �=/) Sanders et al., 2007( .�1O d��8� �/ ��=/     �����

  ���: .d��8� X
� �: 9i�
 H � �� 1 B ��68�� �: 71�4��  ��R� :  
  

)4(   

 

  

                                                           
1. Nominal Value 
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�8� ��68��.�: d�  %��(  ��: �?��M . d��8� ��68�� H � ��
 ��� �! 9:�; �K��R ��� ��  .�: ���(� ��68�� �� �9:�; �K�� H �  h  ��C
 �=A�

 G�
 ������ a��! �9�� �: S��=8� �: �C
1M 9��/ 9 �5� ��   %��(
 ��: �?��M 1 B  

  
 
3���� ���M�  B1� B� �V4 �=��� ����B �� �� �4�����B�:  %��( B� ��  �:     7�?

   �  R?�1O ��  �=/ . 7�1:
��
�� �4�����B�:     7�? �� �5�0 3��� B1� 
 ��
1�: ���
���: %��(g 1A2 1 B ��  R�=/ . ��
��

3��� �� �4�����B�: 9�A-
 �/ ��
����  g 1A2 %��( H � �: �?���  ��� 1? 7�B� �: �/ 
,  . 9�A-
 �/ ��
1�: ��
����I�3��� �� �4�����B�: ��   �?�

�: %��(    h  7�1: �  �d 1'2 9�A-
 �� � 7�1: 
 h  9�A-
 �� �9�� e�1O� .H�: B1� ��
�� 
���
�� 
 ��
1�:  �K�� �7�V4 

�: %��(  h  7�1:  7�V4 �K�� �  �: %��(   7�1: 
 h   9�� . B� ��  ��68�� �C
1M 1�v8� �/ �2��( ���V4 H �     7�? �� 7B1�


 ��� �8T�� �4�����B�: ��=/ �:1�2���M� ������ 3����     9���M 7�?        ���0 W=C 
R?�1O 
�� ��� . 9��/ S�212 H � �:     7�? 
   �' � �� m�A��� B1� >�� ��   B� ��I	 �/ �==/

1��v2 �� ��68�� a��! 7z�i�!�2 �5�0��  �?�. 

 
1 .4 .	�,- � �" 

�:� �: �C�2 = ���/ 9� δ] �v8� 
 ���I� 9:�; 3��B 1��9�� ��  v2 �/ 9��� ��c8�� 3��2%�1�� 
B� �V4 1: 304�����B�: B1� � 1�;Q2���V6:  .�1:7��1: �� H ! ��nT� >� B�  B� ���'8������  7�?

AD�
��    �: ��c=� ��I� 7B��� ����� δA:�2 3��B �: 9IT� �� �1c� �� m
�=8� ��  4R 1� . �: �����
 �]�:1� %�I��&�1�;Q2v2 ���/1O 
 �=��� %�1�� δ4�����B�: B1� B� �V4 1: �� ���1: � 

�� =/R� .���B �B�:�  B� ���'8�� ���� 1996  �2 2019 %�� �: 249�� G��  . m�T8
� �:���� 
 �: 1:�1: 1c����� 3��B ��?B
�8760��: �?��M B
�  .� �: �C�2 �:��= �5: 7 ���B
� 9'� A2H�� 

�� ���B �B�: �����] 0�8760 [�: 3��=	���B ��
�&� ��1: 7I� ��    7B�����'8����  ���.  



  

 ��!��" ��#�� $% �&' �(�'$�%)�* �)��                                                                               +$�
 701   

  ��/1.�%�%   �����23 �* 45*6� �(�'$�%)�*  �� �)��  

 
 

���'8�� 1 ����  �����I�  7B�� 

����� ����       

 ٢  ٢ ٠ 

 ٣٢ ٣٢ ٣٢ 

  ١٤ ٧ 

 
 

  

 ١٥٩ ۱۵۹  ١٥٩ 

 ١٦١ ١٦١ ٦١١ 

 0544/0 0544/0 0544/0 

  pI=� :3�4����6�  

 
��=/ �1O � /  30 �� �/ ���:  


 � %�1��v2 ���/1O  ����� �: 3��: ��  ��� . d��8� ����� �=���
 ��	 �: %�1��v2 ����  %�1��v2 �=��� 
 ��� G�
 �: �:   �8O14 1c� �� 3���8� %��(

9�� ��� . B� 9T2��I	 �]�:1� m
�=2 ��
� . 9�A-
 
�-1O� �8O14 1c� �� 
��  �����/�5�0 ��  %�1��v2 �8'? h  �B�: ��  7��8'?
� 
  7�1 V! %��( �� . H � ��

 %��( S�212 �:M 9���  R�?�� 
 . 

 ��781: ��68�� �� ��=/ �1O )1(-)3(�  
 

 �:   . 3
�O� �H �1:  �/ ��=/ �1O 
 9I�� ���	� �
B h  7�B� �: 
 �=��: ��� ����  1? 
  

R���: �8���  .  1? 7�B� �: ��6�0�����      7�? �
 
   1? 7�1: �/ 7��] �: ����� ��C
   1? 
   

 h  h  
   �/ 7��] �: ����� ��C
  
  
.   



  

702                                                                                      ����� �����	
� �
� �52 ����� �3 � �� �!1401 

 

9��6*: �1O �:    G��1O ��)4 ( 9��� R�?��M

 .  d��8� ��68�� H � 1: �=:�: %��(��: �?��M 1 B :  

 
  

 d��8� ��68�� �A-�� �I���� ��� �! �5 �: 1�� G��A2 �K�� 
�� ���: .d��8� ���D N��� 1:  ���(� ��68�� 1�v8� �71�4��
� a��! h  7���� �   7�

�=��� �: �A-�� �I���� ��� �!   �I21� B� 7�  G�
   �: %��(  
9��   .�K:�� �: h= �     7�?

 
  
  �C�2��  R�=/ . 7�1: �8:�; ����� H8��� �: 


 ����� 3��: 9:�;  ���/1O > ��O� �: � ����� 14� �  �:  �B���� B1� �: �O�/ 
 3���� ���� h ��� �=��� �: �1/ �?��M pKD �� B1�  . H � �� �/ 9�� �5 �:

 3���� %��( �=��� �:  B1� ���   pKD ����  �=/.  �: �� ���/1O ���1&: ����� 
3��� ��  R�?� .a��! ������ 9A�I] �: �C�2 �:     7�?9i�
 ��� 
 ��(� ��68��     7�?

 ����� ��68�� 7��V4  1? 7�1: �/ 7��] �: ���� ��C
      h  
  �/ 7��] �: R ��� . 7�1: �8:�; ����� H8��� �: ��:��� ��] �: 9:�; 
 

 ����� 3��: ���/1O > ��O� �: � ����� 14� �   �:  �B���� B1� �: �O�/ h ��� 
 3���� ����   �=��� �:�1/ �?��M pKD �� B1�  . %��( H � �� �/ 9�� �5 �:

 3���� �=��� �:  B1� ��� pKD �� ��  �=/ .�����   �: �� ���/1O ���1&:
3��� ��  R�?� . ������ 9A�I] �: �C�2 �:a��!     7�?9i�
 ��� 
 ��(� ��68��     7�?

 ����� ��68�� 7��V4 �: ���� ��C
    1? 7�1: �/ 7��]    h 
�: ����� ��C
       �/ 7��].             

��I�  ��� ����� 7B�� f�T��1' � �i��A� f
 �:)1 ( �2)3 (3��� ��  %�1��v2 �=��� �/ �?�
 �C
1M 1�v8��:   f�� %��(19��   . a��! H8O�  
 f�T��1' � �i��A� f
 %�� �C

 ��C�� p:�=� �� �����= � 9��)Stuart & Humphries, 1998(. �� 9��/ ��= �     7�? G��
 G
�C �
� 3�8� \:�K�1��� m�E8��   ��� .��I� H � ��  7B�� 1- ����� 
 9:�;  �C
1M S

 1:�1:9�� ��� �8O14 1c� ��  .  
  

  



  

 ��!��" ��#�� $% �&' �(�'$�%)�* �)��                                                                               +$�
 703   

 
��1. �������  ���������� ����������  ����� �� !��� "#$ ��      ����  ���%&� '�(.  

 
pI=� :3�4����6� ���� N��� 1: �-1O 7�? G�� 7�1:  
 7B����I� 7B��.   

  

 ����� 1��v2 �: �:  �����    B�  �:  1��v2  ��  �:�  . 9i�
 H � ��
 �C
1M 1�v8� %�1��v2�:   f�� %��(19��  .9��/     ��� 3�8� \:�K� G�� 7�?

 G
�C1��� m�E8��   ��� .��I� G�� ����� 7B�� 9�� 7B������ N��� 1: �/     ����� �-1O 7�? 
�� ��?��� ����=P �.� 
 �1�4��   ��=/G�� ���� N��� 1: 7B��    %��( �AD�
 7�?��  �1�4. 

 f��13��� ��   ����B �B�: �� �?�  9��/ �/ ��	 ����� �8:�; ����� 
���� �: �4�����B�: �160 �16�?��  ��  ��
�&� �� 30 �I���� ����� ��� 
 1�T� G�] �� �/ �

�4�����B�: ��
�&� �� ��68�� 
 ���� ��1D ��  ���� . ����B �B�: �� ��
� 9i�

 9��/ �   R/ 3���� �=��� �: ���/1O �:  

/ � �4�����B�:  9�� �� ��� �2  �: �4�����B�: H� �! B1�   >�!��  �
� .
 ����B �B�: �� ���� 9i�
 �� 9��/ �  R/ 3���� �=��� �: 

�:   ��]��
� 9i�
 �:��� f��/ ���/1O �:  �i
   9��/ �
 �4�����B�: �4�����B�: B1� B�  �:   ��I	 pKD ��]��   h  �� 
 �=/pK�� ����B 

 �4�����B�: 7U�: B1� B� ��2�/�� ���   ��  ��V4.  



  

704                                                                                      ����� �����	
� �
� �52 ����� �3 � �� �!1401 

 
���� B� ���'8��    7�? �5C�2 Si�C L �8� �-1O�:  9����  �?�.v2 W=?0 �i���  %�1��

) %�1��v2 ���/1O (  �V4 7�1: 3�1��9�� ����� ���T: �4�����B�: B1� B� . H�
� 7�1:
 >�� 3�� �C
1M 1�v8� �=��� ��(�O ��V4 H � ��  ST
 1: �4�����B�: B1� �: �� 

 9��/    ��(�O �� �� 1��=8� �/    �: 9���1:   ��  R�=/ .
 ���1&: ������4�����B�: B1� B� �V4 �: 1�=� �/ 7����� �=A  ��    ���� �: �� ���  


  3���R � ���� .����� H �     7�? ���1&: �A:�2�=8T?9��/ 1 �� B�     �=��� �?�  
 �
 �=A  
  . H8O14 9:�; �: ���= � �� 
 

�����  �:  �8T:�
9�� . 7�1: ���1&: 1 ���� H �  
  �
 B� ���'8�� �:X
�     7��	 7�? f�� ������ �� 
 ��� �I��&�2��� R��  ��� . H � ��

��I�  7B��9��/    7�?  
>��  1��v2 7�?B1� �/ ����� �� m�A��� 7�?18����! 
H��A2 �� ��68�� h z�i�!�2��  �==/ . f�� ��2 m�A��� ������ ) B1� 7�?18����! 1 ���� �=A 

m�A��� ( 18����! 1��v2 ST
 1:R��12 ���  ���.  
  
 :;32   

 �'�6<* $���� =>? 6* ) 6� @" ( � �'�6<* $���� =>? 6* ) �#�' @"(  

0.5 1 1.5 2 2.5 3 3.5

lr

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

L
, 

U

  
pI=� :3�4����6�  

  
2 .3./��% (����  01��  ��
( 

 ��= � ������ 7�?AD�
 �1c� �� �� ��  4R 1� . G
�C ��2����  7�? AD�
�i�2 �� %����( 
 
�'2 �: 9'�h��?�
�
 7: G�AO 3�����  ��� . 



  

 ��!��" ��#�� $% �&' �(�'$�%)�* �)��                                                                               +$�
 705   

  ��/2.�%�%    �* 45*6� ���!��" �&' A$�BC �2>' �D$% =>? 6* �&' �'�E/ A$�BC �* +$�
  

���  1996  1997  1998  1999  2000  2001  2002  2003  2004  2005  2006  2007  

  
5/39  8/39  41  41  41  -  -  -  -  -  -  1/03  

���  2008  2009  2010  2011  2012  2013  2014  2015  2016  2017  2018  2019  

  
31  3/29  1/29  85/31  7/32  4/32  8/31  5/32  8/35  7/34  9/33  32  

pI=� :3�4����6�����=i�� B� �8O141: ���0 N��� 1:   h!
� 7���0 7�? )2020, 2017, 2016, 2011, 2000 ,OPEC( 

  
������ G
�C 1 f�� �� 3) �gi (���> 9�� ��� ����  .� ��H ����    �? ��C
 ^���

���� .�1:74��� �����B �B�: B� >?�/ �  2000  �: 2006 �: %��(KM ��8O14 1c� ��  
�� ��� .�H  f�� �� ��
� 3) m (� 3����9�� ��� ��.  

  
 

:;3 3.LC $�%5�' A�6��'��) �!��" �&' A$�BC �D$%  '�E/ A$�BC :� )� +$�
��&'  

   

1995 2000 2005 2010 2015 2020
28

30

32

34

36

38

40

42

  

1995 2000 2005 2010 2015 2020
28

30

32

34

36

38

40

42

  
)gi�(  )m(  

pI=� :����6�3�4 

  
�� f�� 3) gi�(���� �  G
�C  7�?2��� ���� 3���  9��  .��?��� ^��� ���� �� ���   �?

�: 9�	�18�� �  H8�������0 p:�=� �:79��  . 9O� �: �C�2 �:3� �� �� �C�2 h  �B�: 
��2�/ � �%��H 1�2 �: ^��� �I KM �� f�� �� �/ 3) m (���> ����   ��� �9�� >��!
������  ��� .3��? ��?��� �/ ��]��  � ����H ����    �?����� 3�����: �i
 � f��/ ��] m
�=8� 

� ��
�  �7� �=8T� .�1:7��1: �v2 %�1��v8� 1�C
1M ���/ 9�4�����B�: � y(t)v2 � %�1�� 
 18����!δ(t)� G�� �: �� �-� ���
  �� =/R�  .  



  

706                                                                                      ����� �����	
� �
� �52 ����� �3 � �� �!1401 

 

1��=8� f�� �: 1�_��� G�� 7�1: �  p:�2 7�
�
 �: ����:   f�� %��(4 9��/ � �� 
 f�T��1' � �i��A� f
 �:)1 ( �2)3( � �I��&��� R�=/ )Stuart & Humphries, 1998(  f�� ��

4 )gi� (3�����  R�?� . f�� ������ �=��� ��I��&� H � ��1
1M S 1- ����� � 
 9:�;  �C
 1:�1:9�� ��� �8O14 1c� ��   .G�� f(�O �
 f�� H � ��     7�?1996 �2 2019 

 ���� �:8760 B� B
� 0 �2 8760��� � ��� ��O� ��&� ��  9�� .   

 
 f��4. &� ST
 1: 3��B ��O� �� B� B
�0 �2 8760G�� �: e�:1�   7�?1996 �2 2019 7���	 ��&� 
   

3��� =?� �4�����B�: 9��/ ��  

 

0 1000 2000 3000 4000 5000 6000 7000 8000

60

80

100

120

140

160

180

200

220

0 1000 2000 3000 4000 5000 6000 7000 8000

60

80

100

120

140

160

180

200

220

)gi�(  )m(  

0 1000 2000 3000 4000 5000 6000 7000 8000

60

80

100

120

140

160

180

200

220

  
)�(  

pI=� :����6�3�4 

 
 f��4) gi� (�I��&� �: f�T��1' � �i��A� a��! 7��	 )1(-)3(�C
1M �: � �� �: 

 ��i
� e1�9�� ��� R��12  . f�� ��4) m( 3��B � 7�?���M�
9���M      W=C 
  ���0 � �? G
�C \:�K3 ������ 7
�  �4�����B�: 9��/ %�1��v2 1: 

3��B ST
 9�{	 �:  *��� �E�� ���.  
  



  

 ��!��" ��#�� $% �&' �(�'$�%)�* �)��                                                                               +$�
 707   

 G
�C3 .9���M 7�?���M� W=C 
 ���0  �� �?L��M  �����1�! \]�=� 
 N��O1�;Q230 B� 1 V!  

 ��  2000 -1996  2001  2003  2011  2014  2015  

N�/ 9�5��  L��M N��O  3�8T��vO�  ��1	  � ���  >	��  H�   

9�����  :����   ���'8�� 
 N18�� �� 7�?  ����B ��
� ���1�41:�� G
�C H � �� ���1996   9q�� �qA: �q:  .   
 9���qM �q=���

   �� W=CL��M    B� ���B��0 N��O1991 �2 f�	 �� �2000  �q! 
 Y9q��� ����� 7��<8D� 
 �	��8C� ����T�� � �� \ ��<� �:  
W=C �: 30 B�  ��B� �T! 7�?���M ����! 1I��8.�.  

pI=� :3�4����6�  

  
�_��� G�� �� �4�����B�: 9�A-
 ��= � �: �C�2 �:  ����: %��( ���� 

 f�� �� 9���M 3
�: ���: �1	 ��?���M� H � 3��� �� �9�� 4 
)� (9�� ��� ���� 3��� .9��/ �%�	{]� H � N��� 1:     7�? �4�����B�: �����: %��(   

��� �I��&�  ��� .3��? ��?��� �/ ���4��   d �1� 1��v2 ����
 ��i
�1�;Q29�� �8���� �4�����B�: ���� 7�=5! 7
� 7.  3� �� ���� B� �
1M �/ 9�� 1/`

30 ����i� ���M� �� 
 9�� W=C ���M� 3���� �=A� �: �4�����B�: . ����B ��
�&� ��
 ����B�: 9��/9�� ��� ���M � U�: B1� B� �/��� �4� . H �1�� 3���� 

W=C ���M�3��� �� 3��B 30 �� ��  �?� ��: �i
  3��B 3��: ��2�/ �=��� 716 � f���	 9�	
>�! ������ %����i� ����� B� ���M �� 7��4���� ���M� �=��B     7�?9���M       ���0 �=�B��� �/

H 18�/
 ��=8T? H��� 3��B 
B 9�4B�: � ����� l� �6=C ��4�����B�: ���� fM�� �: ��6=?
9�� .  

  
5   .3�	4� 

^�? B� >?
@!! 1-�
 ������6���� 3��� �: � 7��V68����<2 
 R� 71�49��  .� B�H  
�� 
9�� �?��
0�� ��  ���/0 �B�
 
� �� 3��2h�� 
 7��V68����1��1:  .�9��� ��V4�7 
�<2R� 71�4
�1] 
 � 1I?���� �=�B�� �? 
 9���2� f:�D %�I��&�H�� B��
 �2����   ����2
8���! ����   ��=?����: 9���
 
 ��6����  .�H 
� `�E2� ���8T� R5� �1� 2�I��&� X
� 
 � 
 �: u�-�� �?9� .�8O�  >?
@! H � 7�? �3����  �?���:� �: �/ �?�7� �-� ��   �: 3��2

 u�-�� �?�! 
 ��    �?�M1:2�I��&� ������8	� 1 V!� �2 �1/ 3�����8���=P �: ��2� �: H� 
9��  7�?��
0�?
@!� �<2R� 71�4�==/  .G��� �-� �_���    ���� �:H  ���� a��! >�1! 

4�����B�: �/ 9��� 9&2 ���6P 1�;Q2��1D 9'� ��<8D� ��  4�1�� �/ 9�� ��� ���� 3��� 
 
1�;Q2V!71 4�����B�: ^16� � B� ���	f��<8D� 71�� 7�I��&�  ����9��  .�1:�=:H  ��   3��2

 9'� B��: 3��=	 h  f��	��<8D� 7 
 3{/ ������B�:9'4 HE�  .�_��� G��   ���� ����� 



  

708                                                                                      ����� �����	
� �
� �52 ����� �3 � �� �!1401 

 

 ��K=� �� W=C u�D
 ��	 
 u�D
 �I��&�L��M  
 N��O3���1�!�_��� �� 30 ��  �=/ .�H  G�� 
[D�=21 %���2 
 W=C  �: ��]�� 
 ��	 ��
�M ��K=� ���� 
 L��M  N��O �: ��] �� y�M 

-�2Z���  �?� .W=C  7�?] �� ��A8� �M� �?� �=P 1� ����� ��I� � ��0��/�� 74�����B�: � 
� 9'�9T� .� ���M�H W=C    �?� �� m�A��� 1;�R8T�� �����=  �/ 9�� �: 3��=	 G�� 

4�����B�:�
�1] 9'� �       ��1/   �R  . 

�� �� G��3���   �/ �?��4�����B�:��   ����2�� �!  ������ 7� 9&2 
 ���:1�;Q21�v8�      7�?
�1�4 ��1D 3{/ 7��<8D�.3
�O�   �H � 1: 9��/ 7
� 1: �@ 
 d �1� H8��� %��( �� 

)3��B 9IT�  9'� %���2 �=�L��M 9'� ���5C %���2 �: N��O (3���� 3���� ->���02C
  ��
����.N���� �: 1�M� �� �!      7�?h���= � �� ���4�=P ����B��   ��8M�� �4��w�! 
 ������

9���� `�E2�    �?�: �� 3��� �:�M��  �?� . B��H  
������ H8��� 9�� ��      7�? ��/ ����� 
 18��:
G��  7B���: �BU 
 ��'� 1c���  ��� .�: �4�����B�: 9��/ ��I� �� G�� �C
1M 3��=	  7B��

9�� ��� �I��&� .���6=?  U�: 
 H� �! 3�1/ 
� H�: �]�:1� ���� �� �4�����B�: 9��/ �/

) (f�	 W=C 1:�1: �� �4�����B�: ����: �8��� ��1D��  �=/ . H � �/ �2��( ��
 U�: 3�1/ B� 9��/ � �A��� �=A  ���V4 �� H� �! 3�1/ B� �4�����B�: �1���	 16 � ��?� l� m

9��� �?��E� �� ��c8�� ���� .���� �G�� H � N��� 1:     7�? %�1��v2 3��=	 �: �AD�
 �: 
�� �I��&� �4�����B�: 3��=	 9&2 �C
1M 1�v8� 
 �� ���� G�� 7�
�
 .���M� ��� �:     7�?

9���M        ���03��B W=C 
     7�? �]�:1� ���� ��4�����B�: 9��/ %�1��v2 ������ 7
� 1:
����0 �4�����B�:��  ��� .  

��I� ��    7B��v2 �=��� H8O14 9:�2 �:�1�� %δ(t)v2 1���/ �30 %������ ���/1O 9� 
4�����B�:��I��&� ��  ��� .�H �1: %�I��&� 7 �E�� 
 �8O14 ����� g�8E� 9i�
 �� 

v2 �/ 9�� �����1���/1O v2 3
�: �1��� ��=��� � ����2 ���� m�A��� SC�� �=A �/ 9� 
C
1M�B1� B�   7�?�B�: ���� �4������� B��0 W=C 
 ��� ���M  .1'2 
 e�1O�d �/ �� 9� 

4�����B�:�� �=A �?B1� B� �V4 7U�: � �! 
 �=� 4�����B�: ���� �1: ��= �?��8O� 7 f���	 ��? 
M�f�9�� 9'� %���2 ��  .��O�>  D9���! �  �-1	 >?�/ X
� �: 9'� � � ���O ���� 
 

���D >?�/ 9���! � ��O� X
� �: 9'� > : � 
�� i�2 ����I2 
 �  7�?� ����� ���C B� H  
f���	 ��� .�G�
 1? �:2�I��&� G�� f���	 ��A2 ��C
 �: � �/ 9�� 9�� �� �BU 

�<2R� 43�4��1���  �==/ u�C� 30 �: �=���2 . 

                                                           
1. Paradox 
2. Relaxation-Oscillation 



  

 ��!��" ��#�� $% �&' �(�'$�%)�* �)��                                                                               +$�
 709   

��G��  ? 7�M� 1��:   �
1M �K��
h  �I��C �� 1��1&2 p-
 
 ��C1: B� R   7�?�� �  
�	��� �3�1 9�� ���: >=21! ��K=� u�-
�  .?�4��<2 R� 43�4��1� 
 ����� 3�1I?� �� 1�� 
 
R? 3�����!    ��K=� 7�30 ��2 �� W=C �ET� � ��   ����1/�i
 »�=5!74�����B�: ���: �«19'�  

 3����� �?� =�2��D �1?� �/712�9��  .
� �: �=P1?7%�1/��� 3��0 ��/    �? �
� u
1� 

�C� � 1: ���O %�� %�1/�V� 3�1  �: B1] ����07 >?�/ �8O�  ��i
�
� ���
 ��� �: 
�1/H  

A-
9��C 7� 9�� ��B RD� ��  .�
�1/H  f�	 ��� �: 9:�� B� �� 1���
� �: �2�� 
 �� 
�� �6=C .��� �
� ��� ��� �?��E: 3�1  ��� �: 9:�� �: W=C �: ��M B� �� 1��T4 f��=/  .

7�=/�8T? %�1/�V�  �7��  ^1] �D{	 ����� ����2   �?! �:�1I��: � 1� 
 ��(7 ���: \O��2 �  B� 
��
 %�1/�V� 9T��9   �=/ .�
���U� f B 7�� 8� �: ��C1: �/ ���� ��� ���C B� ���1� 

: �/ B�4 
 9'� ��B�:1&2 �vi �R    �?�: 
�7� 3�1 ����4 ��  	 �� 
 ���H��: G�
  
�7�
� �� 
�� �?��M �8T: .�_��� G��   ���G�� 
  7�?� 716  �
�i %��( �� �/ �1K��� �=?��M � 
 
 �=?��M ��2��9O� ���  AD�� �=���29�� �1A� �� �BU ��-
 �: �� � �<2 R� 43�4��1� 

����V6:. 

� ��   �: 1c�1&2 �/ ��1: R 8'� �8(1O ��1: 7�?� � 68T:�
 B� � ����	 
 9'� �: 
��������<8D� 7	��8C� 
 �9�� 30 � �i
� H �KM �  7�1I?�� S�21� �?� ��5P �/ 9�� 

��� �R  . ����� %��( ��H8O� � H �� �KM  � �5=23�1 �15: 9(1O B�  ���1:7� B� H 
 pI=� �2�� 
�
1&���   ����
 SI� S�	 � 3����3�1 �?���/ B� 7� 16 ��K=� ��  ���� ��1�2 1KM ���: 

� ���� �� ��1	 �:1�23�1 � �� ��3����  V!1 ��  �=/ .�1:7��1: �D� \� 12� H ��nT� ��   �� 3��2
� �: �����h���= 4�����B�: ���4
� �-! >� 8���� ��i��� �/ 9M��1! �� 16 ��  �I�] .   3
�O�  1:

H � ��&2f���T
 9�18����! �: 9IT�    �?�1� �� G{8M� 
d � 
 ���
�
 7  7�? 
 �8���M�� 
O��<2�� ��� �=�B����1: �  7�?���4��C  ���
 ���  ���2R� >?
@! ��  �: ��= 0 7�?B��1.: �5�0 R . 

 
����� ���	
 ��
� ������  

�� �=T 3�4� �{	�� /=�= ���2 
 ����� ��C
 pO�=� ���A2 �/?1! f��� �� >?
@! �� �{M� f_�T� ���B� B� 7 
:���� 
 ���8��  �: G���� �>  B� h� >?
@! ��1�2 ��i��� ��:  �3�16����  B��7  ����� fAC  pI=� ��? B��7 fAC 
 

�-� �p:�=� 9 ���?�40�� �z��  �>?
@!   ��������8O����� 
 ���1�:  �	� f��/ ��] 9��1/  ���.  
 

5!��
 6%Ĥ
 �  
8�9 (("��+ 

1. ��2 �G�.P����.) 1382���1M � (»3�1 � m{��� �� �A�� �{�� 
 1�8��� 9i
��«B
1'i� ��2 ��&� ��C12  .
7�1I?�� %�Ai�K� ���=�<O �6� 19 :119-141.��  

                                                           
1. Oil Deterrence Bandwidth 



  

710                                                                                      ����� �����	
� �
� �52 ����� �3 � �� �!1401 

 
    http://quarterly.risstudies.org/article_1068.html  
2. ���
1  �3����?�1:0.) 1376 (m{��� 
� H�: 3�1 � :��0���A��C 1: 7 1(�A� 3�1 � ����� ���=�� ��
� ��C12 

f4 �
�8O R�?�1:���&� 
 7��&� .3�152 :��. 

3. �-1�{� ��/��i �=/�.) 1400 (»9�i�AO H�: 7�?-�8�� 30 7� �! G�� 
 7�� «� �! ���	 ���� ) 3�8T6=?1O
3�1 � ���	( �1 :59-45 .�� :http://www.ias.ac.ir/images/1400/1400PDFs/basic-1-4-Rokni-Fa.pdf  

4. 3�C �3���O.) 1377 (��==�� 9�
��� : G�� B� 3�1 � �	��8C� %U�&2 a ��21500�  .m{��� �2� ��C12 
H �2 ��
� .3�152 :��� �6=?1O �T�J�.  

5. ��	��&� �3� B�2�/ 3� ��?.) 1372 (7��5! ��T�� 3� �! �2 9�]
1�� B� 3�1 � ����� ��<8D�� ��C12 
�T�'� �-���&�/ 
 7� �	 ��I��.3�152  :�/1�. 

 

� ( (;�$<�� 

6. Achen, Christopher H., and Duncan Snidal. (1989) “Rational Deterrence Theory 
and Comparative Case Studies,” World Politics 41, 2: 143-69. 
<DOI:10.2307/2010405>. 

7. BP. (2020, March 18) BP  Annual Report and Form 20-F for 2019. Available at: 
https://www.bp.com/content/dam/bp/country-sites/nl-
nl/netherlands/home/documents/corporate-and-finance/bp-annual-report-and-
form-20f-2019.pdf (Accessed 12 March 2021). 

8. Estrada, Mario Arturo Ruiz; et al. (2020, March)  “Simulations of US-Iran War 
and its Impact on Global Oil Price Behavior,” Bursa Istanbul Review 20, 1: 1-12. 
<DOI:10.1016/j.bir.2019.11.002>. 

9. Guckenheimer, John; and Philip Holmes. (1983). Nonlinear Oscillations, 
Dynamical Systems, and Bifurcations of Vector Fields. Springer e-Book. 
Available at:  https://link.springer.com/book/10.1007/978-1-4612-1140-2 
(Accessed 2 February 2022). 

10. Hosseini, Seyed Hossein; et al. (2016, March) “A Conceptual Framework for the 
Oil Market Dynamics: A Systems Approach,” Energy Exploration & 
Exploitation 34, 2: 171-98, <DOI:10.1177/0144598716631656>. 

11. Kahn, Peter B. (1990) Mathematical Methods for Scientists and Engineers: 
Linear and Nonlinear System. London: Wiley.  

12. Kuznetsov, Yuri A. (2004) Elements of Applied Bifurcation Theory. Springer E-
Book. Available at: https://link.springer.com/book/10.1007/978-1-4757-3978-7 
(Accessed 2 February 2022). 

13. Liu, Hui; et al. (2013) “Productivity Evaluation and Influential Factor Analysis 
for Sarvak Reservoir in South Azadegan Oil Field, Iran,” Petroleum Exploration 
and Development 40, 5: 627-634, <DOI:10.1016/S1876-3804(13)60082-8>. 

14. Mohaddes; Kamiar; and Hashem M. Pesaran. (2016) "Country-Specific Oil 
Supply Shocks and the Global Economy: A Counterfactual Analysis," Energy 
Economics  59: 382-399, <DOI:10.1016/j.eneco.2016.08.007>. Available at: 
https://econpapers.repec.org/article/eeeeneeco/v_3a59_3ay_3a2016_3ai_3ac_3a
p_3a382-399.htm (Accessed 15 December 2021). 

15. Observatory of Economic Complexity (OEC). (2020) “Crude Petroleum,” 
oec.world. Available at: https://oec.world/en/profile/hs92/crude-petroleum 
(Accessed 15 December 2021).  

16. OPEC. (Selected Years) OPEC Annual Statistical Bulletin for Selected Years, 
2000, 2011, 2016, 2017, 2020. Available at https://www.opec.org/opec-
web/en/publications/202.htm (Accessed 15 December 2021). 



  

 ��!��" ��#�� $% �&' �(�'$�%)�* �)��                                                                               +$�
 711   

17. Pesaran, Hashem M. (1990) “An Econometric Analysis of Exploration and 
Extraction of Oil in the U.K. Continental Shelf,” Economic Journal 100, 401: 
367-390, <DOI:10.2307/2234130>.  

18. Pesaran, Hashem M. (1991) "Estimation of Simple Class of Multivariate 
Rational Expectations Models: A Test of the New Classical Model at a Sectoral 
Level," Empirical Economics 16, 2: 211-232. Available at: https://ideas.repec. 
org/a/spr/empeco/v16y1991i2p211-32.html (Accessed 15 December 2021). 

19. Pesaran, Hashem M.; et al. (1989, July) "Econometric Analysis of Aggregation 
in the Context of Linear Prediction Models," Econometrica 57, 4: 861-888. 
Available at: https://ideas.repec.org/a/ecm/emetrp/v57y1989i4p861-88.html 
(Accessed 15 December 2021). 

20. Quackenbush, Stephen L. (2011) “Deterrence Theory: Where Do We Stand?” 
Review of International Studies 37, 2: 741-62, <DOI:10.1017/ 
S0260210510000896>. 

21. Ross, Michale L. (2001) “Does Oil Hinder Democracy?” World Politics 53, 3: 
325-36. Available at: http://www.jstor.org/stable/25054153 (Accessed 15 
December 2021). 

22. Sanders, Jan A.; et al. (2007) Averaging Methods in Nonlinear Dynamical 
Systems. New York: Springer. Available at: https://link.springer.com/book/ 
10.1007/978-0-387-48918-6 (Accessed 23 May 2021). 

23. Stuart, Andrew M.; and Anthony R. Humphries. (1998) Dynamical Systems and 
Numerical Analysis. Cambridge, UK: Cambridge University Press.  

24. Zagare, Frank C.; and D. Marc Kilgour. (1998) "Deterrence Theory and the 
Spiral Model Revisited," Journal of Theoretical Politics 10, 1: 59-87. Available 
at: https://www.researchgate.net/publication/249676088 (Accessed 23 May 
2021). 

 



  

Politics Quarterly, Journal of the Faculty of Law and Political Science 2022,   

52 (3): 691-715,  DOI: 10.22059/JPQ.2023.335579.1007894 

 
Research Paper 

 

Modeling of Oil Deterrence  in the Persian Gulf  
 
Gholam Reza Rokni Lamouki

1
,

*
, Abbas Zamanian

2 

 
1 

Associate Professor, School of Mathematics, Statistics and Computer 

Science, College of Science, University of Tehran, Tehran, Iran 
2 

A PhD Candidate, Faculty of Law & Political Science, University of 

Tehran, Tehran, Iran 
 
1 

Received: 10 May 2022, Accepted: 14 November 2022 
© University of Tehran  
 
Abstract 
The role of oil, which seems a constant factor in the contemporary Iranian 
political studies, has been studied in economic, social, and political domains 
of the country in various ways. However, oil as a strategic natural resource 
has also influenced regional and national security, particularly in the Persian 
Gulf countries which are top exporters in the international oil markets. The 
interdependency of oil exporters and importers has created some kind of 
mutual vulnerability, and thus the oil trade requires security. Moreover, the 
countries in the oil-rich Persian Gulf and its vicinity have been experiencing 
conflicts and wars for decades. The occurrence of wars has often 
undermined the security of the global oil trade. We try to explain oil market 
oscillations, considering that the oil market is volatile, and also the supply, 
demand, and prices of this strategic resource fluctuate. The share of oil-rich 
regions and countries in the global oil trade also tend to change continually. 
Because natural resources such as oil are limited, any increase or decrease in 
oil production and exports in one region affects other oil-rich regions. Since 
these fluctuations have consequences, it is assumed that these fluctuations 
affect the occurrence of violence and war in the oil-rich regions. The main 
research question is: How do the increase or decrease in the share of Persian 
Gulf oil exports of the world oil exports affect the occurrence of violence 
and war in this region and its vicinity? To find an appropriate answer to this 
question, we articulated and tested the "oil deterrence" hypothesis by using 
mathematical modeling and analyzing the available data. 

Deterrence theories in international politics are based on military 
capability as well as other capabilities which can be transformed into 
military capability. Nevertheless, oil deterrence is based on the strategic 
attribute of this commodity and its trade. The high level of mutual 
vulnerability of the exporting and importing countries makes oil a strategic 
commodity that requires some stability. Given the inherent oscillation of.. 
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the oil market, one needs to adopt an efficient method to define and calculate 
its consequences. We recommend the use of dynamical system theory by 
which both the oscillations over time and the desirable and undesirable 
consequences can be defined and calculated. The expectation from modeling 
is to identify the events resulting from the oil exports' extremes and to show 
the appropriate range of deterrence of the Persian Gulf oil exports. Oil 
deterrence requires conditions that are defined as mathematical propositions. 

When we have numerical information about an object and the results of 
that information are qualitative, one way to increase the accuracy of the 
relationship between quantities and qualities is to construct a model of the 
object. The quantitative (numeric) data on the volume of Persian Gulf oil 
exports and the world's total oil exports in different time periods are 
available, and fluctuate. However, information on the occurrence of conflicts 
and wars are not readily obtainable in numerical form. So, we define a 
positive quantity as a coefficient of deterrence that is a function of time. 
Furthermore, we consider the quantity of deterrence, which is also a function 
of time. These time functions are then placed as a state variable and an 
output variable in a differential equation. The upper and lower bounds 
indicate the extremes of the share of the region's oil exports. Interestingly, no 
war has been waged as long as output quantity oscillates within the upper 
and lower bands. Therefore, it is expected that the same relationship would 
be observed in the future. This model has been tested once by simulating the 
desired information, and a second time by using the actual data collected.  

The proposed model shows the deterrence category well and has 
acceptable compatibility with the data. We have computed the oil deterrence 
bandwidth in the Persian Gulf. This model shows that deterrence against 
violence and war can be an oscillating phenomenon and be affected by 
macroeconomic variables. Another result is that the outbreak of wars in the 
Persian Gulf region is the result of bifurcation resulting from crossing the 
deterrence band. The results of the calculations show why — despite the 
high tensions in recent years — a war between Iran and the United States has 
not started, while the United States invaded Iraq under seemingly similar 
circumstances. Although the region has been the location of various wars for 
decades, no war has started in the deterrence band. Therefore, the model can 
help decision-makers in the region to make forward-looking policy decisions 
to avoid the escalations of crises to devastating wars. This is a step towards 
calculating quality matters, which can then include other qualities and clarify 
the decision-making conditions.  
 
Keywords: Deterrence Bandwidth, Oil, Persian Gulf, War 
 
Declaration of conflicting interests  
The authors declared no potential conflicts of interest with respect to the 
research, authorship, and/or publication of this article.  
 
Funding   
The authors received no financial support for the research, authorship, and/or 
publication of this article.  
 
ORCID iDs: https://orcid.org/0000-0002-4873-0470 



 

 

714                                                                                                                                Rokni et al. 

References 
Abrahamian, Yervand. (1997) Irān  bein-e du enghelāb: Darāmadi bar 

jāmeʿeh’shenāsi  siāsi-e Īrān-e  moʿāser (Iran between Two 
Revolutions), trans. Ahmad Golmohammadi and Mohammad Ibrahim 
Fattahi Velilaei. Tehran: Nay. [in Persian] 

Achen, Christopher H., and Duncan Snidal. (1989) “Rational Deterrence 
Theory and Comparative Case Studies,” World Politics 41, 2: 143-69. 
<DOI:10.2307/2010405>. 

BP. (2020, March 18) BP  Annual Report and Form 20-F for 2019. 
Available at: https://www.bp.com/content/dam/bp/country-sites/nl-nl/ 
netherlands/home/documents/corporate-and-finance/bp-annual-report-
and-form-20f-2019.pdf (Accessed 12 March 2021). 

Estrada, Mario Arturo Ruiz, et al. (2020, March)  “Simulations of US-Iran 
War and its Impact on Global Oil Price Behavior,” Bursa Istanbul 
Review 20, 1: 1-12. <DOI:10.1016/j.bir.2019.11.002>. 

Foran, John. (1998) Moghāvemat-e shekanandeh: tārikh-e tahavolāt-e 
ejtemāʿi Irān  az sāl-e 1500 tā enghelāb (Fragile Resistance: Social 
Transformation in Iran from 1500 to the Revolution), trans. Ahmad 
Tadayon. Tehran: Rasa. [in Persian] 

Guckenheimer, John; and Philip Holmes. (1983). Nonlinear Oscillations, 
Dynamical Systems, and Bifurcations of Vector Fields. Springer e-Book. 
Available at:  https://link.springer.com/book/10.1007/978-1-4612-1140-
2 (Accessed 2 February 2022). 

Hosseini, Seyed Hossein, et al. (2016, March) “A Conceptual Framework for 
the Oil Market Dynamics: A Systems Approach,” Energy Exploration 
& Exploitation 34, 2: 171-98, <DOI:10.1177/0144598716631656>. 

Kahn, Peter B. (1990) Mathematical Methods for Scientists and Engineers: 
Linear and Nonlinear System. London: Wiley.  

Katozian, Mohammad Ali Homayoun. (1993) Eghtesad-e siāsi-e Īrān az 
mashrotiyat tā pāyān-e selseleh-ye pahlavi (Political Economy of 
Modern Iran: Despotism and Pseudo Modernism, 1926–1979), trans. 
Mohammad Reza Nafisi and Kambiz Azizi. Tehran: Markaz. [in 
Persian] 

Kuznetsov, Yuri A. (2004) Elements of Applied Bifurcation Theory. Springer 
E-Book. Available at: https://link.springer.com/book/10.1007/978-1-
4757-3978-7 (Accessed 2 February 2022). 

Liu, Hui; et al. (2013) ”Productivity Evaluation and Influential Factor 
Analysis for Sarvak Reservoir in South Azadegan Oil Field, Iran,” 
Petroleum Exploration and Development 40, 5: 627-634, 
<DOI:10.1016/S1876-3804(13)60082-8>. 

Mohaddes; Kamiar; and Hashem M. Pesaran. (2016) "Country-Specific Oil 
Supply Shocks and the Global Economy: A Counterfactual Analysis," 
Energy Economics  59: 382-399, <DOI:10.1016/j.eneco.2016.08.007>. 
Available at: 
https://econpapers.repec.org/article/eeeeneeco/v_3a59_3ay_3a2016_3ai
_3ac_3ap_3a382-399.htm (Accessed 15 December 2021). 

Observatory of Economic Complexity (OEC). (2020) “Crude Petroleum,” 
oec.world. Available at: https://oec.world/en/profile/hs92/crude-
petroleum (Accessed 15 December 2021).  



  

Politics Quarterly, Journal of the Faculty of Law and Political Science, 52 (3) 2022        715 

OPEC. (Selected Years) OPEC Annual Statistical Bulletin for Selected Years, 
2000, 2011, 2016, 2017, 2020. Available at https://www.opec.org/opec-
web/en/publications/202.htm (Accessed 15 December 2021). 

Pesaran, Hashem M. (1990) “An Econometric Analysis of Exploration and 
Extraction of Oil in the U.K. Continental Shelf,” Economic Journal 100, 
401: 367-390, <DOI:10.2307/2234130>.  

Pesaran, Hashem M. (1991) "Estimation of Simple Class of Multivariate 
Rational Expectations Models: A Test of the New Classical Model at a 
Sectoral Level," Empirical Economics 16, 2: 211-232. Available at: 
https://ideas.repec.org/a/spr/empeco/v16y1991i2p211-32.html 
(Accessed 15 December 2021). 

Pesaran, Hashem M.; et al. (1989, July) "Econometric Analysis of 
Aggregation in the Context of Linear Prediction Models," Econometrica 
57, 4: 861-888. Available at: https://ideas.repec.org/a/ecm/ emetrp/ 
v57y1989i4p861-88.html (Accessed 15 December 2021). 

Quackenbush, Stephen L. (2011) “Deterrence Theory: Where Do We 
Stand?” Review of International Studies 37, 2: 741-62, 
<DOI:10.1017/S0260210510000896>. 

Rokni Lamouki, Gholam Reza. (2021) "Faʿāliyat’hā-ye bein-reshtehi va 
model-e poyā-ye ān (Interdisciplinary Activities and Its Dynamical 
Model)," Nāme-ye-Oloom-e Pāye (Quarterly Review of Basic Sciences) 
1, 1:  45-59. Available at: http://ias.ac.ir/images/1400/ 1400PDFs/basic-
1-4-Rokni-Fa.pdf [in Persian]. 

Ross, Michale L. (2001) “Does Oil Hinder Democracy?” World Politics 53, 
3: 325-36. Available at: http://www.jstor.org/stable/25054153 
(Accessed 15 December 2021). 

Sanders, Jan A.; et al. (2007) Averaging Methods in Nonlinear Dynamical 
Systems. New York: Springer. Available at: https://link.springer.com/ 
book/10.1007/978-0-387-48918-6 (Accessed 23 May 2021). 

Skocpol, Theda. (2003, June) "Dolat-e rentier va eslām-e shia dar Enghelāb-
e Irān (Rentier State and Shi'a Islam in Iranian Revolution),” trans 
Delforouz. Faslnāmeh-ye motāleāt-e rāhbordi (Journal of Strategic 
Studies) 19: 119-141. Available at: http://quarterly.risstudies.org/ 
article_1068.html [in Persian]. 

Stuart, Andrew M.; and Anthony R. Humphries. (1998) Dynamical Systems 
and Numerical Analysis. Cambridge, UK: Cambridge University Press.  

Zagare, Frank C.; and D. Marc Kilgour. (1998) "Deterrence Theory and the 
Spiral Model Revisited," Journal of Theoretical Politics 10, 1: 59-87. 
Available at: https://www.researchgate.net/publication/249676088 
(Accessed 23 May 2021). 

 
 

 

This article is an open-access article distributed under the 
terms and conditions of the Creative Commons Attribution 
(CC-BY) license. 
 

 


