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Abstract 

The stock market is one of the important markets for investment, and it is important for 

investors to know the behavior of stocks during the bubble period and the market crash. 

This research investigates the volatility spillover in the index stocks of 30 companies as 

stocks with the highest market value and liquidity in the stock market, using the 

Diebold-Yilmaz spillover test and complex network theory for the time period of the 

stock market bubble in 2019 and the crash period. It covers the years 2019 and 2019. 

According to the results during the market bubble period, Vepasar´stock is the most 

receiver of turbulence in the market and Kegel´ stock is the most sender of turbulence in 

the stock market. During the period of market collapse, the stock is the most sender of 

volatility and the stock of exporters is the most receiver of volatility in the network. 

During the market bubble period, Vepasar and Jam have the least volatility. During th 
crach of the stock market, the combination of Mobin and Jam stocks, as well as Jam and 

Parsan´stock, Shapdis and Jam´stock, Shekhark and Jam stocks, Shatran and Jam stocks 

in the portfolio have the least integration. 
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(� �	�U �.ap& �d& 	� �"T1 (&	���Z (���"��1  (���5  ��	485�
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 0���+ F��3 �� � �	  

(/�) (:Y� � �"+1395  g�"�
 �� KP��� ����Z (���
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 �/.U �$%& '���� (���
 �
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 0	��& �	���
 r	��	  (5���� ���� �	�
 M5���	� ��'S& � }"1��� ��|� �..q& ��8��� �	 ���<��	 �


9/1387 -1/1395       �� ����� �	���
 ��
 ��<5 �	���
 �	 �$%& '���� b	�a	  C���5 D
�E� .4���	��+
�1 �	4#� ����Z ��1	 �� j�
 �$%& ��|� �
 ��J5 ,.��+ �$%& ��|�    ��$%& '����� .���	 ��&


 �$%& ��|� ���.�� uE� ��  j�(� e� ��&).
 .4�  ��<5 �	��
 �	 �$%& '���� �	4#� ,��&
     "s���� b��YQ�E� �� ����� ����	��
 �� �$%& '���� .��	 (���	 b	':� �Y�Z 2��� �


)Hamao
 ) 0	����8/ � (1990) ,.��Q � (Lin

 ) 0	����8/ � (1994 ���
 ���I"& ���
 .4��� (�����
 (
  (:�	� �4� ��S5	 b�YQ�E���� ,.
 �$%& '���� (���
 �
 �1 (T�*+  0	���	 ���� �	��
 ��

  .��	 �4T5 ��S5	  ��	��N
 �4.7.+ �8�� ��"9& � ��/:.�4:��� '���� 0"��; �
  
  

4. 6'"7� 9��  

  �� ��1 ��	 �4� ����� ���
 �4.7.+ �8�� ��"9& � ��/:.�4:��� '���� 0"��; �	 )�*+ ,�	 ��
�� �� ,�	 u.v"& �
 ��	�	(� ���	��+ 6  .�"�  

  

1.4   ����	
 ���
 �
��� ���� 

 =4� g��	 �
 ��/:.�4:��� 6��VAR ) �Q��Y� b�"Z �
1  .�"
 4	"� ( 

�� = �� + ∑ �����	 + 
��
��	    )1(  

) �Q��Y� ��1 (Y ��	45	 �	��
N  ����
 F��� �1 ��	   ����� ���  F���� t�| � − 1~�(0, ��) 

�  �F "& =�/��	 ���   ��	 ���E� ($��� .�Ht        ���E� ���.q�� 4��L ($��� =��/��	 ����"&
)Conditional covariance matrix of errors��	 (. Yt (� 	�0	"&  b�"Z �
)VMA (∞   .�	� 0�T5 

�� = �� + ∑ ��
����� − �   )2(  

).+ ��E�.
 ���� (�h � b�"Z �
) �Q��Y2  .��	 ( 

����|� = ��
��� + �	
����	 + ⋯ + ���	
��	  )3(  

) �Q��Y� b�"Z �
 M5���	"1 M��&��3(� ���"5 (.�"� 
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∑ |�!��� = ��������� + �	�����	�	� + ⋯ + ���	���	���	�   )4(  

�	 �H�3 �  �EU∑ |�!���  M5��	�	"1 M��&�� f"/S� F���   ���E� b%�/I �� ����� ��

�  ) �Q��Y� ��2 M5���	� ��'S& .��	 (�"#,� (�) �5"� �
(� w��Y& �	     ���J5 F���� ��1 �"��

).+ ��E� M5���	�  (�.
 h�":I ��� i �	 j 0��� �� t �
4�. 

�"#,� (�) =
∑ ($%�  &' ∑ |()(*' $+),

-$+�  ∑ |()(*' $+
./0'12

∑ (3%�./0'12 4' ∑ |�)(*'  4'� 3%)   )5(  

) �Q��Y� ��5 (5"   �5#     ��.YU"� �� ��
 ��1 �<Z ���	��
 (�Y�  4��J �	�P��	 ���	��

i	 � �j`�  �	   .4���J  ) ��/:.�4�:��� �"L���L2012      M��&��� ��& ���	 �4�� ��	� 6���J� (

� �
 �.q�� M5���	�"10��Ht  0�8�	 	����+  .�����6 "#,�(ℎ) ).+ ��E� M5���	� ���  (�.
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�6 "#,�(ℎ) = �%,+(�)
∑ �%,+,((�)8910
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)�*+ �� ) ��/:.�4�:��� ��2012  �2009      ��1 ���	 �4�� �����d� 2���� ,�4��L ( 

).+ ��E� M5���	� �� 	� �'���� ���  '���� F1 2��� ��	45	 ��J.� (�.
 (� ��.� 4�1.   

:�(ℎ) = ∑ ∑ �6 %+,((�)8+10,+;%8%10,%;+
<     )7(  

��I ��'����  4Y
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 � �	�
 ������ � =�#�5	  '���� 2���  ���� F���� (Q�	 .�"�    '����� ���
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 �	 (��5 i (Q�� ��  ��	 ��J.� �.#
 �� ��	��
 �G�� ��'���� f"/S� (��� �1   �	���
 ��

��� i (� �
 �� 	� .��.� ) �Q��Y� b�"Z �
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:.",�(ℎ) = ∑ �> +%,((�)8+10,+;%
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������ '���� 2��� -) ��Ireception-directional�	 (�  . 
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 �	 0��"5 '���� ,.
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  2Q�� �$%& '���� -
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�  �8�� (Q�GL .�"�) (���Ttightness � �8�� ((� 0�T5 	) "�) 4�Yu   0	���8/ � (2017.( 
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14(� w��Y& (.�"�  

T"=
U%

V%(V%�	)    )14(  

�Y� ��) �Q�14 (KH �
 �1 ��	 �|�5	 ����� �	4Y& �
 �.#�J� �"$i �4� FZ�   ��Q��Y� �� .4�5	
KH(KH − 1) =�� �	4Y& ��1	4� �|�5	 ����� ,�	 ,8/� �� Ki � ��	 Ti   =��� (�YU	� �	4Y&   ���
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0�T5 ��� �I��  �1 454.�� �S.�5)=�H&	 ���/� �4��connection  ���� �
 ��� `� (   ��G�� ���

) ��� �	 ���� �I�� F��� � ��	out-degree) ��� �
 ���� �I�� � (in-degree �	 (�.  
 

5 .-;<�� =��>5 ���  

 ��.q�� (� 2��� ���� �/.U F��� D.#d& ��   ) i�5| )�*�+ D
��E� �1 �1��Zhang (  �
) 0	����8/2020) 0���I	��&�5  (Natarajan ) 0	����8/ � (2014) ��"����L � (Chowdhury   � (
) 0	��8/2019�
 (����
 b�"Zln(

X� X��	Y )100         �	��
 )�*�+ ,��	 �� .���	 �4�� ���;��

 ) �5�"��� � ,��J5�"� ���YQ�E� �	 ������ �	����
 !"#��� ���� \�����& 04��� 2P��T�Sornette 

&Johansen  )2000(� ����� ���
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 (:d� �/.�.�     ��YQ�E� ,��	 �� ��1
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 (��� ���� �
 ��J5 ��� ,��&   =��� � ���	 ��   ��
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 '���� �4����� �� �&  .��	 �  

 %	=U11���� ��G& ��2�6 Q�;< ��	
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FAKOZ 30 30 60 60/42  20/54  80/96  1 20/0  03/0  1 

AKHABER 30 30 60 52 80/69  80/121  1 20/0  03/0  1 

FEMELI 30 30 60 20/85  119 20/204  1 20/0  03/0  3 

FARS 30 30 60 84 81 165 1 20/0  03/0  0 
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FOLAD 30 30 60 60/87  107 60/194  1 20/0  03/0  0 

HEKESHTI 30 30 60 80/68  40/46  20/115  1 20/0  03/0  1 

JAM 30 25 55 30/11  70/6  18 86/0  0 04/0  1 

KACHAD 30 30 60 10/80  80/34  90/114  1 20/0  03/0  1 

KAGEL 30 30 60 20/66  60/174  80/240  1 20/0  03/0  1 

KHASAPA 29 30 59 90/71  10/79  151 1 0 03/0  1 

KHODRO 30 30 60 74 60/93  90/167  1 20/0  03/0  1 

MOBIN 30 30 60 82 80/79  40/162  1 20/0  03/0  0 

PARS 30 30 60 77 56 40/133  1 20/0  03/0  3 

NOURI 30 30 60 76 60/58  80/134  1 20/0  03/0  0 

PARSAN 30 30 60 78 77 155 1 20/0  03/0  0 

REMAPNA 30 30 60 80 40/82  60/162  1 20/0  03/0  0 

SHABANDER 30 30 60 88 60/94  80/182  1 20/0  03/0  2 

SHABRIZ 29 30 59 84 20/92  10/177  1 20/0  03/0  2 

SHAPDIS 30 30 60 79 10/66  80/145  1 20/0  03/0  0 

SHAPNA 30 30 60 81 10/63  40/144  1 20/0  03/0  2 

SHASTA 30 30 60 67 20/77  70/144  1 20/0  03/0  1 

SHEKHARK 30 30 60 81 20/40  70/121  1 20/0  03/0  2 

SHOTORAN 29 30 59 84 80/87  172 1 0 03/0  2 

TAPICO 30 30 60 77 80/79  80/156  1 20/0  03/0  0 

VEBESADER 29 30 59 85 70/98  40/184  1 0 03/0  3 

VEBMELAT 30 30 60 60/76  30/62  90/138  1 20/0  03/0  3 

VEGHADIR 30 30 60 40/80  30/64  70/144  1 20/0  03/0  0 

VEMAADEN 30 30 60 40/80  70/38  10/119  1 20/0  03/0  3 

VEOASAR 30 31 61 90/99  40/109  30/209  1 0 03/0  3 

VESANDOGH 30 30 60 10/81  10/69  20/150  1 20/0  03/0  0 

VETEJARAT 30 30 60 50/84  80/87  30/172  1 20/0  03/0  3 
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FARS 30 30 60 9/44  2/52  1/97  1 03/0  03/0  0 

AKHABER 30 30 60 8/64  7/33  5/98  1 03/0  03/0  0 

FEKHOZ 30 30 60 2/84  2/94  4/178  1 03/0  03/0  2 

FEMELI 30 30 60 1/67  5 8/50  9/117  1 03/0  03/0  2 

FOLAD 30 30 60 7/84  8/98  5/183  1 03/0  03/0  1 

HEKESHTI 30 30 60 1/67  6 6/67  7/134  1 03/0  03/0  0 
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JAM 30 30 60 8/25  11 3 8/36  1 03/0  03/0  0 

KECHAD 30 30 60 5/81  5 3/59  8/140  1 03/0  03/0  1 

KHODRO 30 30 60 55 8/134  8/189  1 03/0  03/0  1 

KEGEL 30 30 60 60 68 128 1 03/0  03/0  0 

KHASAPA 30 30 60 9/73  5/90  4/164  1 03/0  03/0  0 

NOURI 30 30 60 5/83  5/122  206 1 03/0  03/0  1 

MOBIN 30 30 60 3/80  9/70  2/151  1 03/0  03/0  2 

PARS 30 30 60 9/75  77 9/152  1 03/0  03/0  1 

PARSAN 30 30 60 6/73  9/50  5/124  1 03/0  03/0  1 

REMAPNA 30 30 60 8/78  40/106  2/185  1 03/0  03/0  1 

SHAPDIS 30 30 60 1/84  5/88  6/172  1 03/0  03/0  0 

SHABRIZ 30 30 60 3/83  6/92  9/175  1 03/0  03/0  0 

SHAPNA 30 30 60 8/80  7/93  5/174  1 03/0  03/0  1 

SHASTA 30 30 60 65 4/37  4/102  1 03/0  03/0  0 

SHEBENDER 30 29 56 75 6/65  6/140  97/0  0 03/0  2 

SHEKHARK 30 30 60 8/78  1/56  9/134  1 03/0  03/0  0 

SHOTORAN 30 30 60 80 5/83  5/163  1 03/0  03/0  0 

TAOICO 30 30 60 3/78  1/70  4/148  1 03/0  03/0  1 

VEBESADER 30 31 61 3/96  95 3/191  1 0 03/0  2 

VEBMELAT 30 30 60 1/77  4/71  5/148  1 03/0  03/0  2 

VEGHADIR 30 30 60 8/79  5/69  3/149  1 03/0  03/0  1 

VEMAADEN 30 30 60 6/80  4/53  134 1 03/0  03/0  2 

VEPASAR 30 30 60 9/81  7/79  6/161  1 03/0  03/0  2 

VESANDOGH 30 30 60 5/80  5/85  166 1 03/0  03/0  1 

VETEJARAT 30 30 60 83 75 158 1 03/0  03/0  2 
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