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Abstract 

Financial crises can lead to Extensive changes in countries' economies and financial 

markets. Iran's economy is an oil-dependent economy and, as part of the OPEC oil 

market, is affected by crises in the OPEC oil market, so research is needed. This study, 

for the first time, examines the oil markets, with a complex network approach during the 

financial crisis and compares with pre-crisis and post-crisis for the period 2/1/2003 to 

26/8/2019. The results showed that in the financial crisis, the average path length of the 

oil market network is at a minimum, the density and weight of the network are minimal 

in the financial crisis, which means that a fluctuation in times of financial crisis is faster 

and more direct in the markets. Oil is expanding. The relationship between financial 

markets and the overflow network is reduced during financial crises. The number of 

ridges has decreased during the financial crisis. The relationship between oil markets 

and the GARCH-BEKK approach was examined for four phases: pre-crisis, US 

financial crisis, European financial crisis and post-financial crisis. In the financial crisis, 

the OPEC market is more affected than other oil markets. 
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C(3) 26/0 - 03/0 74/7 - 00/0 

C(4) 06/0 05/0 29/1 19/0 

C(5) 10/0 - 03/0 21/3 - 00/0 

C(6) 06/0 03/0 87/1 06/0 

C(7) 01/0 03/0 43/0 66/0 

C(8) 14/0 05/0 58/2 00/0 

C(9) 13/0 - 02/0 70/5 00/0 

C(10) 05/0 02/0 28/2 02/0 

C(11) 43/0 01/0 30/23 00/0 

C(12) 08/0 03/0 39/2 01/0 

G)>� ��9��>� :KL��  

) E �f G+
�� 
� j�
4�3 ��8+ � 
� �(GARCH-BEKK   %���� �� *0 � �� ��+�) *+ M+��) �
�`� ��+/��`� ��+/� 5�MD� %)  �� *0 � �� �+�) *+ M+��)   ��-  .��-  

&�<P 4.  ��D���GARCH-BEKK  �D���F ���� ���>� ���1 ��  

W3���3� 6����� 

�3Q	� 8��X ���<��	�� ��3�� Y��>��  !���FZ &�+	:� <R�� 

C(1) 29/0 04/0 19/7 00/0 

C(2) 23/0 06/0 88/3 00/0 

C(3) 28/0 - 05/0 22/5 - 00/0 

C(4) 10/0 08/0 20/1 22/0 

C(5) 14/0 - 05/0 66/2 - 00/0 
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C(6) 01/0 05/0 24/0 80/0 

C(7) 12/0 07/0 73/1 08/0 

C(8) 16/0 09/0 81/1 06/0 

C(9) 02/0 - 04/0 50/0 61/0 

C(10) 03/0 03/0 15/1 24/0 

C(11) 37/0 02/0 56/14 00/0 

C(12) 10/0 05/0 93/1 05/0 

G)>� ��9��>� :KL��  

) E �f 
� j�
4�4 ��8+ � 
� �(GARCH-BEKK       *�+ �	
�� ������ �� ��-
� K�Fa� M+��)
� %&� ���
� �� �+�) M+��)   5�MD� %)  ���
� �� %��  *�0 � %&� ���
� �� %��� �� �+�) *+

  .����� ��f   

&�<P 5.  ��D���GARCH-BEKK   �����>� ���1 �$��� ����  

W3���3� 6����� 

�3Q	� 8��X ���<��	�� ��3�� Y��>��  !���FZ &�+	:� <R�� 

C(1) 28/0 03/0 55/8 00/0 

C(2) 19/0 05/0 53/3 00/0 

C(3) 28/0 - 04/0 91/5 - 00/0 

C(4) 06/0 04/0 51/1 12/0 

C(5) 0/00 - 04/0 01/1 - 98/0 

C(6) 02/0 - 05/0 41/0 - 67/0 

C(7) 05/0 06/0 83/0 40/0 

C(8) 07/0 05/0 55/1 11/0 

C(9) 11/0 - 03/0 25/3 - 00/0 

C(10) 11/0 02/0 76/3 00/0 

C(11) 33/0 02/0 41/15 00/0 

C(12) 04/0 28/0 60/1 10/0 

G)>� ��9��>� :KL��  
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) E �f 
� j�
4�5%)  �� *0 �   %��� �� �+�) *+ M+��) �(  .����� ��f  5��D� 

&�<P 6. ��D���GARCH-BEKK ���� ���>� 1� <��  

W3���3� 6����� 

�3Q	� 8��X ���<��	�� ��3�� Y��>��  !���FZ &�+	:� <R�� 

C(1) 27/0 02/0 14/11 00/0 

C(2) 02/0 01/0 41/1 15/0 

C(3) 16/0 - 02/0 64/5 - 00/0 

C(4) 01/0 - 04/0 31/0 - 75/0 

C(5) 13/0 - 02/0 54/4 - 00/0 

C(6) 13/0 03/0 20/4 00/0 

C(7) 02/0 - 02/0 06/1 - 28/0 

C(8) 02/0 04/0 62/0 53/0 

C(9) 17/0 - 02/0 60/8 - 00/0 

C(10) 19/0 02/0 20/9 00/0 

C(11) 36/0 0/01 26/21 00/0 

C(12) 00/0 - 0/02 29/0 - 76/0 

G)>� ��9��>� :KL��  

) E �f 
� j�
4�6  �)   ��!� ��+/� %��� �� *0 � �� �+�) *+ M+��) �( *�+ M+��  �� �+��)
%)  �� *0 �         ���
�8`�   t��\ N� l�0 
�� j�
�4� �89�- %^
�) ����� .�!� ��+/� 5�MD�

)2020J � �� ( GARCH-BEKK    ]��� �� ���&� �
�����
� �89- %^
) ���� .�- �
&�)�  ��M�O�
Pajek    Gephi   .�- �
&�)�  
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2.5 ��� �$�!"� �����% " &� '�( )���� ��*+ �� �,-. /�0��&�" 1�!2" )���� 1�!2

 1�!2" )��3!�  ��������� ���� 1�!2" &� ��" � 

 

 �D/1. ���� ���>� 1� �9
 %&�� 6D9/        �D/2 .�D���F ���� ���>� %��� 6D9/  

 

 �D/3. �$��� ��<� ���>� %��� 6D9/       �D/4. ���� ���>� 1� <�� %���Z[ 6D9/  

L��G)>� ��9��>� :K  

 &�<P7. ���� ���>� 1� �9
 6� \���� &�� 6D9/ ��3R��L  

 �D��2� @�2]�� &�� �1� @�2]�� W3� 5���� &�� �P��L &�� 

brent 2 72/0 6 1 1 

Wti 5/2 16/0 5/0 1 1 

Opec 2 61/0 5/4 2 1 

wti(-1) 2 69/0 8 2 1 
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opec(-1) 2/2 11/0 0 0 2 

brent(-1) 2 69/0 4 1 1 

G)>� ��9��>� :KL��  

�
�3� �8+�M� )centrality( �
!� ���� 
��"6+�� ���� 6�� *+    �+
�)   ���&� ���
��   �
�����
�
�� ��&� 5��)� %)�. E
+ ���3� ���7�0 �89- ���
!� �� �  �
�    ����3�   ��� �P �S�0��./�

�
!� �f �^ E
+���.Ĥ� ����     ���
�� �	
�� ������� �� :�9$ ���
� 6+����S���./�  .%)� �� ���S
  ��   *�0 � %&� ���
� ��	
� ����� �� :9$ ���
� 6+���+S0��./�   ��� ����^ �&$  *+ 
� *0 � ���


.%)� �&$  *+ 
� 5�MD� %)   

 &�<P8 �D���F ���>� 6� \���� ��� 6D9/ ��3R��L 

 �D��2� @�2]�� &�� �1� � W3�@�2]� 5���� &�� �P��L &�� 

brent 0 79/0 0 3 0 

wti 0 14/0 0 1 0 

opec 0 37/0 0 1 0 

wti(-1) 1 43/0 0 0 2 

opec(-1) 1 23/0 0 0 1 

brent(-1) 1 65/0 0 0 2 

G)>� ��9��>� :KL��  

) E �f j�
4�8�
8+��P �	
� ����� �
�� �� �(    �%�&� �
�����
� �89- �� �� 6+����S���./�
 :9$ �&$ wti :9$ �&$    N�� �89- �� %��� ��+S0��./�   %)� %���  .��� ����^ ���;� 6+��  

 &�<P9. �$��� ��<� ���>� 6� \���� ��� 6D9/ ��3R��L  

 �D��2� @�2]�� &�� �1� @�2]�� W3� 5���� &�� �P��L &�� 

brent 0 75/0 0 3 0 

wti 0 0 0 0 0 

opec 0 55/0 0 3 0 
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wti(-1) 1 39/0 0 0 2 

opec(-1) 1 3/0 0 0 2 

brent(-1) 1 61/0 0 0 2 

G)>� ��9��>� :KL�� 

)E �f j�
4�9����� �
�� �� �( N�� �
0 �� �	
�      *�0 � ���
�� ��� L����� ��+S�0��./� 6+��
:9$ � � 5�MD� %)  �:9$ � � .%)� :9$ � � %���    

 &�<P10. ���� ���>� 1� <�� 6� \���� ���Z[ 6D9/ ��3R��L  

 �D��2� @�2]�� &�� �1� @�2]�� W3� 5���� &�� �P��L &�� 

brent 0 43/0 0 2 0 

wti 0 26/0 0 2 0 

opec 0 72/0 0 3 0 

wti(-1) 1 57/0 0 0 3 

opec(-1) 1 32/0 0 0 2 

brent(-1) 1 52/0 0 0 2 

G)>� ��9��>� :KL��  

) E �f j�
4�10       N��� *�0 � %�&� ���
�� ��+S�0��./� ��	
�� ������ �� �3� �(   ���;� �� ����
�� ��&� �
����
�  ���
�� ��	
� ����� �� �3� �� ���
� 6+����S���./� .��- wti     :�9$ ��&$  *�+ 
��

  .��� ����^  

 &�<P11. ��)� I��	�6D9/ ��Z[ 6 

 ���>� 1� �9
 �D���F ���>� �$��� ���>� ���>� 1� <�� 

�89- �	
DH 23/0 16/0 2/0 23/0 

6�D�
�� ���� E�F 33/2 66/1 2 33/2 

E
+ ��  6�D�
�� 49/0 43/0 43/0 47/0 

E
+ 7 5 6 7 
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 G)>� ��9��>� :KL��  

� �
�� �� �6�D�
�� ���� E�F���� ������ �
�� ��   %)� �- ��)
" �	
� �
�   �	
�� �
��
����� �
�� �� �89- ��    �89- �	
DH   ���� ���$ :$��2 ��    %�)� ��O
+ N�
" �	
� �
�

����� �
�� ��      �� �
�)�� *�+ ��" %�)� ���3� 6+� ��   %)� ��O�� ���$ :$��2 �� �	
� �
�
����� �
��I+�) �	
� �
� �� K�;���   ��  ��� J����� %&� �
����
�    �
�����
� L
�9��� .���
+

����� �
�� �� M+��) �89-   �	
��� N�
" �	
� �
�E
+ ���3� .��
+    �	
�� ������ �
��� �� 
�
  .%)� ��O
+ N�
"  

  

6.  5�6� &	'�7)*�+ � ���8  

 ��8+ � 
� �%&� �
����
� L
9��� GARCH-BEKK  ������ ������ �� :9$ ��Q2�� �
RH ����  �	
��
   ���
�� ��+S�0��./� ��	
� ����� �� :9$ .�- �)��� �	
� ����� �� �3�   
0 �� �	
� ����� �
8+��P

N�� :9$ � � *0 � %&� ���
� ���S���./�   *0 � %&�    �	
�� ������ �
��� ��   %)� ��� ��
   %�)    :�9$ � � %��� %&� ���
� ���S���./�   %��� %&� ���
� ��+S0��./� �
8+��P  5�M�D�

N�� :9$ � �N�� %���   *0 � %&� ���
� ��+S0��./� �
0 �� �	
� ����� �
�� ��   %)� ��  ���
       :�9$ � � 5�M�D� %�)    :�9$ � � %���� �:�9$ � � *0 � %&� ���
� ���S���./�   %)�

N�� %�)  ���S���./� �	
� ����� �� �3� ��   %)� ��     ���
�� ��+S�0��./�   :�9$ � � 5���D�
&�N�� *0 � % N��� %��� ���
� ��+S0��./� ��	
� ����� �� �3� .%)� ��    �
�����
� �+
�) �� ����

�� ��&�*0 � ���
� ��+S0��./� �	
� ����� �
�� �� .��- N��    .%�)� ���&� �
�����
� �+
) �� ��
����� �
�� �� �%&� �
����
� �89-N�� %+M"�� �� ��	
� �
�     ��)��� .%�)� ������^�� ����

��   ������ �
��� �� %�&� �
����
� L
9��� �����   �� ��	
�� �
�� %�)
�) �    c
�'�� ����� ����S��
K�`#� ����� 
� �Rf��� �� ���.�� �
�    �� *�0 � %�&� ���
�� .��" ����^ *`" ���P �	
� �
�

N�� �	
� ����� �� �3�   
0 �� �	
� ����� ��	
� ����� �� :9$ � � �)   �� �� ��+S�0��./� 6+���
� �89-N�� 
8+��P �	
� ����� �
�� �� .%)� ��-�    ���-�� %���� %�&� ���
� �� ���S���./� 6+��

    �
��� �� ���3� � � ��   ��- �+S0��./� %��� %&� ���
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8+��P �	
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