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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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&�<P 3. �D���� GARCH-BEKK  �9
 ���� ���>� 1�  

W3���3� 6����� 

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

C(1) 46/0 02/0 55/16 00/0 

C(2) 02/0 02/0 91/0 36/0 

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 



��>� �?� �����@A� 5����1�� �� ���� � ) 5�
�� 6��+�(������ �  95  

 

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 



100  ����� ���	
� ���
� �����%  &��10 .��+/ %2 %$ ��	
�1 � 23��1402  

 

 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
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K�`#� ����� 
� �Rf��� �� ���.�� �
�    �� *�0 � %�&� ���
�� .��" ����^ *`" ���P �	
� �
�

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

    �
��� �� ���3� 
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8+��P �	
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� ��

     �}�0 �%�)� ��8�� ���&� �
���P�� �� ��- �� �*0 � u�M� �d( 6�� �   %&� 
���"��
_
�� 5
�2� %&� %`�$ �
�
)�� �� �f�� ] M	.��-  



��>� �?� �����@A� 5����1�� �� ���� � ) 5�
�� 6��+�(������ �  101  

 

����� �
�� �� �" N� l0 6+� G+
�� �� �f�� 
�      N��� *�0 � %�&� ���
�� ��	
�� �
��  �� ���
�� ���$ ��./� %�� �D+� �
����
�� �
����
� �+
� �����6Y`4   �� ��" ����
�� ��^ %&� ���� ���

����� �
��K" �	
� �
�    �� *�0 � %�&� ���
�� ��+S0��./� �� �f�� 
� .����D� ���$ ��./� %�� ��
����  ��   ���-
� ��-�� �n� �� �� %&� ��P�� �
�
)�� 6+� �+
� *0 � �d( �
���!" ��	
� �
�

 �_ �
�+� 
�   ����D� �Q_
O %&� �� �����  �
#�$�e ��      �
�
�)�� �� �%�&� ���P�� ����� �+
��
  .���
8� ��^ ��P��  

  

9�6�  ���  

)��2  ��Q�&"   �Q�3`)� �P �+
�
� �6��� ��`������1395.(  K�+\� �)���     
��`( ~^
�-  � ���`�$ �
��
     � � �� �����
�" :�	
�� ������ �� ��3�   :�9$ (5�MD� %)    %���) %&� ��
Rf ���
�   �"�
�� ���"

#�$� �t��7�+�) .����;� �
83 -57):3(13. 

).�`�� ���&3f ���`�� ���`�� �5
9( ���"
-1398   %�&� ���
�� �� ��
Rf �	
� �
����
� �
�
)�� ��./� .(
 �	
� ����� �� ��"/� 
� *0 �2008 ���
#�$� ��
�!� l0 �38 -1):74 (19.  

).��R� ���
�P�#� ��	
_ ��(   �Q( ��k
� �`�2�1397`���) *�+� ��
+��� �(  .���!" �	
� ]
n� �� �
 ��	
� �
;�;��21)1 :(121 -142  .  

�_
� ����
$ }`- �6��2 ����'�)�.)1396 .(��+
;� ~^
- �
� ��
+��� *�+�  �`����) ��  �89�-  �
�� 

�	
�: �+
)
�- %"�-�
� KR� �� �n� �`���) �� ���
� 5��� E�� ����R�  ��	
�� �)��R�   *�+� ��
)
2)1 :(1 -21. 

"   
��� 6�2) ����
�1388     
�
�� .*�0 � �l�����)�   %�&� ��
�Rf ���
� ���
Rf �	
� ����� �)��� .(  �
��
.�
#�$� 7)126 :(94 -84.  

6�2 �r	
_ �E�+�$�Q3�
^ ��+�
� �
��)����� ���01393.( �����    �� �����
�") %�&� ��
�Rf ���
�� �� �	
� �
� 
GARCH K�+��D	�  icss�
3	
4� ( �
#�$�  .�\���180 -155:)43(10.  

  
Bhar, R and. Malliaris , A.G (2011). Oil prices and the impact of the financial crisis of 2007–2009. 

Energy Economics 33 :1049–1054. 

Chan, K.F. Treepongkaruna, S. Brooks, R. Gray, S. (2011). Asset market linkages: evidence from 

financial, commodity and real estate assets, J. Bank. Finance 35 (6) (2011) 1415–1426. 
Hammoudeh, S., & Li, H. (2004). The impact of the Asian crisis on the behavior of US and 

international petroleum prices. Energy Economics, 26 (1), 135-160. 

Bollerslev, T., Chou, R. Y., & Kroner, K. F. (2011). ARCH modeling in finance: A review of the theory 

and empirical evidence. Journal of Econometrics, 52, 5–59. 



102  ����� ���	
� ���
� �����%  &��10 .��+/ %2 %$ ��	
�1 � 23��1402  

 

Chowdhury, B, Dungy, M, Kangogo, M, Abu Sayeed, M, Volkov, V,(2019). The Changing Network of 

Market Linlage: The Asian Experience, International Review of Financial Analysis, 64:71-92.  

Carollo, S. (2012), Understanding Oil Prices: A Guide to what Drives the Price of Oil in Today's 

Markets, John Wiley & Sons, Vol. 634. 

Ewing, B, and Malik, F.(2015). Volatility spillovers between oil prices and the stock market under 

structural breaks. Global Finance Journal.  

Gong,C and Tang, P,Wang,T.(2019). Measuring the network connectedness of global stock markets. 

Physica A.535:1-10. 

Iannuzzi, E, and Berardi, M,(2011).Global Financial Crisis: Causes and Perspective. EuroMed Journal 

of Business, 5(3),279-297. 

Kuzubaş,T, Ömercikoğlu,I and Burak, S.(2014). Network centrality measures and systemic risk: An 

application to the Turkish financial crisis. Physica A.405:203-2015. 

Lahmiri, S.(2016).A Study on Chaos in Crude Oil Markets Before and After 2008 International 

Financial Crisis, Physica A: Statistical Mechanics and its Applications, 466:389-395. 

Mensy, W.(2017), Global Financial Crisis and Co-movements between Oil Prices and Sector Stock 

Markets in Saudi Arabia: A VaR based Wavelet. Borsa istanbul Review,1-40. 

Mollick, A.V and Asefa, T,A.(2013).US Stock Returns and Oil Prices: The Tale From Daily Data and 

The 2008-2009 Financial Crisis. Energy Economics, 36:1-18.  
Malliaris, A. G., & Ramaprasad, B. (2011). Oil Prices and the Impact of the Financial Crisis of 2007-

2009. Energy Economics, 33 (6), 1049-1054 
Wen, F, Zhang, M, Deng, M, Zhao, Y.  and Ouyang, J.(2019). Exploring the dynamic effects of 

financial factors on oil prices based on a TVP-VAR model. Physica A.532: 1-12. 

Zavadska, M, Morales, L, and Coughlan, J,(2018).Brent Crude Oil Prices Volatility during Major 

Crises. Finance Research Letters.1-20. 

Zhang,T. F. and  Ma, B. Shi, (2018)., Forecasting the prices of crude oil: An iterated combination 

approach, Energy Econ.70 :472–483. 

Zhang, W, Zhuang, X and Lu,Y. (2020) Spatial spillover effects and risk contagion around G20 stock 

markets based on volatility network. North American Journal of Economics and Finance.  

Guo, F., Chen, C. R., & Sophie Huang, Y. (2011). Markets contagion during financial crisis: A regime-

switching approach. International Review of Economics & Finance, 20 (1), 95-109. 
 Joo, K. Suh ,J. H,.  Lee,D  Ahn, K.(2020). Impact of the global financial crisis on the crude oil market. 

Energy Strategy Reviews.  

Zavadska ,M., Morales , L, Coughlan ,J. (2018). Brent Crude Oil Prices Volatility during Major Crises, 

Finance Research Letters. 

Masih, R, Peters, S,. De Mello. L. (2011) Oil price volatility and stock price fluctuations in an emerging 

market: Evidence from South Korea. Energy Economics. 975–986. 
Kayalar, D. kun K¨uc¸ ¨C,. uk¨ozmen, A. Selcuk-Kestel, S.(2016). The impact of crude oil prices on 

financial market indicators: Copula approach. Energy Economics.  



��>� �?� �����@A� 5����1�� �� ���� � ) 5�
�� 6��+�(������ �  103  

 

Wen, F, Zhang, M, Deng,M, Zhao, Y, Ouyang, J.(2019). Exploring the dynamic effects of financial 

factors on oil prices based on a TVP-VAR model. Physica A. 

Mensi W., (2008). Global Financial Crisis and Co-movements between Oil Prices and Sector Stock 

Markets in Saudi Arabia: A VaR based Wavelet, Borsa istanbul Review.  


