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In recent years, a significant increase in the frequency and intensity of natural 

disasters has led to the loss of capital and human lives. Evidence suggests that 

each country’s economic growth is affected by natural disasters. Additionally, 

economic growth in developing countries is more sensitive to natural disasters 

than in developed countries. Therefore, this study examined the impact of natural 

disasters on economic growth during 2001-2020 using the Panel Autoregressive 

Distributed Lag (Panel-ARDL) model in six Asian countries that had the highest 

mortality rates from natural disasters. Also, Iran, Indonesia, Bangladesh, Pakistan, 

the Philippines, and India were studied in this paper. Additionally, the impact of 

other variables, such as the working population, foreign investment, human 

development index, government size, and economic complexity index, on 

economic growth has been examined. The empirical results show that natural 

disasters have a significant negative effect on economic growth in the short and 

long terms. Moreover, the size of the government harms economic growth. On the 

other hand, the working population, foreign investment, human development 

index, and economic complexity had a significant positive effect on economic 

growth. 
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$  <"�:;� ���1�	 �� ��
 
�����1 .�%	@"�D"	��[  (1 (C�G �1 �(47�G ��F �	 
�%���
 �	 ��F � D�;�r 
�%

<�1 
�j�*G @�!5S%?��8  
��1 �F�� 	��[  (j�g �1 (
 $e�9 
�%("� �7 ?� �!K1 �	 �D7� (C�� 
��U6 
�%

$  ��3 \K�� 
��7��1�	��' �G ��
) �"��!7 �	 .���� 
��71 D"�8� �	 �
	����� ��� (1 u�� A�� 	��� �� m' �(

$  ��1 	�9 $K2� ���  (1 
	����� ��� ?� �!K1 �	) �"��!7 �	 �� � o		�62("� �7 �� $q41 �( b��� �� m' A���U6

3 
�"01A��  �	 �$4�2<�1 ?� ("� �7 �F��$  w���� 
��U6 ����1 ("� �7 u08�7� ?� �!K1 �	 �@"��1�!1 .�!%	

("� �7 ��
��U6$  fg�1 (
 D7� @":�"�C 
�% ��"	 }�j�G c" .		�6 ��1 	�9 ?� �!K1 ��� ���  (1 � M�	 	��

cS
 D��  A�"�C �w�	 �"��!7 
��1*� c" �	 (
 D7� $C��9 
�%$  p���  A� � �	 y�9 (J$  fg�1 � 	��-

) 
�"��!7 �	 .		�6�1 	�9 (�)�� A����  ��� ���  (1 ���1�	 (���7 $K9�	 V)�9�� ��)�G 	��3�(  $S��	 <%�
 c"

D"	��[  �� $��� ����1 (
 ��
 
���� (1 ("� �7 D2�� �	 ���  c" (1 ���
 D"�8� �	 .	��	 	�C� �D7� $)�  
�%

 ?� �!K1 ���@�"�' (
 �"�C���  �� �G $  Q��� �D7� (�)��) 
�"��!7 �	 .	��4 
�"01 �� ?� �!K1 D2X  ��ElG �(


{�)�!�G �1 ("� �7 ��"� o	��	 	�C� � M�	 �1 $4�23 \"�]G ("� �7 @":�"�C ��81cK8��  �" ���$  ���� .	��
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) m�)�� � s 0
2014$  �N��7� ( �	 $4�23 
�"01 (
 �!!
$  O�:1 H��* �!���G (1t��� c" A��!g ��!%	

(]�� c" �1 ("� �7 ��*G�� 
��1(1 ��G�)�  
.���� (�;�6 ��
  
�%�"��!7 �D7� @�S  pK�]  
�"01 �@"� �1 ��0g

(1 .�!!
 	��"� �� $IK�] A��!g@� � (��M ��S�F� ���X � ����1 ����1 (���	 ��2G�� ��8> �" �	 �"��!7 �1 ���) �"�7 �

(1 ��"� oD7� �%�"��!7Q1�� 
��7��1 DKg@� � b��� �� m' (C�G ���TG D"�8� �	 � R���6 \C�  D7� @�S  ����)

$  ��1�  Q�7 �" $)����9 (1 ����1 (7 �" c" �"��!7 �Q1�*  �	 .	�� $�"{�)�!�G@"� W"��� �� N�S4  ��"� o	�� -

 	��[  $K�; �" (�N�7 ��)�G (1 �"01 (��6$ (4C�; �@"� �1 ��0g .	��tM 
�%A� � �	 \K�� $S�K�� � $"��%� 
�%

$  ��IG� ��7 c" �	 y�9$  fg�1 (
 ��;�AM 	��<�' Q1�� �%$!�1 .�!��1 �G  

  

���� 9�� � �
 �
 

�	�	  (1 ��1�  
�� M 
�%6  $3 �	 $"��7M \]�!  ���
��7 
�% 2001  �G2020 �  A�:�  @"����1 
���	 (
O-

(1 $4�23 
�"01 �� $��� �� �$  $4�23 
�"01 V9�� A��!g  Q�� �	 (
 ���12  �%���
 @"� .D7� ��� �	��M

$  @�B�K�; � �!% �A���
�' �R	0�!1 �A��"� �
:����� Q �� $Kg A�����T;� ���
 (
 D7� 
��M	�" (1 w�N .�!��1-

O�  A�:�  A	�1 ���	 =��3 
�"01 �� $��� 	�"� �� �(1 �$4�2�	�	 (1 $7��7	 w�g � k�2JG �	 D"	��[  Q�)	  
�%

�	�	 .D7� (�;��� ���� $7��1 	��  �$�!7	����� ��  �	 �i� 	��   D"�7 �� $4�23 
�"01 V9�� ���� 	��  
�%

EM-DAT �	�	 � �� ���]�7�  D"�7 �� 
	����� $6��5�' V9�� (1 ��1�  
OEC.World �	�	 �"�7 �  
�%

 .�� 
��M	�6 $��8C c��1 D"�7 �� :�� ���� 	��  

  
@.�2 G�� H�I�� : J�> �� ����� ;�4-C %� ���3 ����2022 )Our world in data, 2022(  

(1�	�	 �	 �$K
 ?��e �	�	 (
 D7� @"� �1 n�; Q��' 
�%  .����	 $4J*  �0*�7� ���  �	 �	�I�7� 	��  
�%

$)�F�	�1 (
$  d3�*  @ (1 ����G �$IK�]  Q ��g 	�C� Q�)	$���1��  @"�1 �@"��1�!1 .���1 (���	 	�C� $4J* 
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A���' ^7�G (
 $4J*  $���1�� A� �M �� (4)�J  @"� �	 ��i! 1 )2004Q!' 
��1 (  (���� A���� �� � A����  
�%

$  �	�I�7� �D7� ��� (1 A� �M @"� ()	�4  .	�� D7� c" (J1�� ?��e:D7�  

)1 (  �� = � ��
�(�
�) (∑ ∑ Ṕ��)�������
����  

) ()	�4  @"� �	1 �(Ṕ�� (1 A�7��' $���2S% \"��j$  ���S�' ?0SC �� $C�� ?��e $G��e �	 .���1 ��� M (


CD  	�C� � 	� �Ie (�j�; ����1 ����1 	������7� �� �� d"��G $���[1 ���*  �� V]�  
��	�!4  }J7 c" �	

��1�� �A���') �� �%��9 ��"�G $4J*  $�2004A� �M �� �	�I�7� ?��e @"� �	 .( �@"�) �!��  $K��' $"���"� 
�%

) �> � @�)LLC) @�� A���' ="� � (IPS(1 $"���"� W"��� ��S�F� ���� � ( .	�	 �%��9 <"�:;� �� t��
 ?��e

A� �M �� Q��  @"� d;� 
��1 �@"��1�!1 (�"� 
�%   (
 
�F��) A���' ^7�G2007$  �	�I�7� �D7� ��� (���� (  .	��

(1 A� �M @"�(J1�� ?��e  
2 $  $;�4  :	��  

)2 (  CIPS= N-1  ∑ ������� �  

(":�G D8C�	�	 Q�K[G� (I�� �1 ��7�6�	�9 D;��%� �� ��  	��M�1 � �% ) $K!' �	���6 
�%Panel ARDL ( �	�I�7�

(
 D7� AM ��  @"� D":  .D7� ���  c" �1 � }J7 �	 �%��T�  $"���"� (1 D2��Qj�IG ��1 .	���� $��7��F 
��6

$  (���� ?� �!K1 DS7 (1 Q"�4G Dg�7 � ?� �!K1 (J1�� ��  @"� �	 �@�!5S% @�� � A���') 	��2 �1998 .(

h�J4�� ��  @"� ��041 �	�	 	��4G y��9 �	 $"N�1 
�"U'  	��M�1 �	 @"��1�!1 �	��	 �%��  �	�	 =
 	��4G �1 $"�%  
�%

�SF�) 	��	 
����1 	�1�
 :�� $�� � 
�73  � A����S% �2016.(  

(I�� �1 ��7�6�	�9 D;��%�  (7 Q �� $K!' �	���6 
�%���9�7 ��G�
 ^1��� 	��M�1 D8C �	 �6	��M�1 �"  � ?� 

$  ?� �!K1 ) $%��6 @�����  R�� Q �� (
 ���1MG(4G $%��6 @�����  R�� �) $*�IKPMG(5  ?��E� R�� �

) �"�' D1�EDEF(6 $  (1 ( �	� �	 .���1��  }"��G (1 (e09 ?��e $  (�9�	�' ���	�" 
�% :	��  

9�� ) �
��M &�N3���MG(  

  D;��%� ���9�7 @���]� Panel ARDL @�����  R�� �$%��6 MG D�S7� � A���' ^7�G (
 D7�7 )1995 (

@�����  �1 ?� �!K1 \"��j R�� @"� �	 .�� $;�4  	��M�1 ?� �!K1 \"��j �� 
��6(1 (���
) dJ*  �% 
��1 ���-

$  D7	 ��G�
 \"��j R�� @"� �	 .�"M  
��1 ��2  �� n�g � �J9 }�[�G \"��j ��%�J9 m��"��� �?� �!K1 � ?� 

$  ?��I�  dJ*  �% .���1  

�O�  �
��M &�N3��� 9��) �,PMG(  

A���' ^7�G R�� @"�8 ) A����S% �1999(  R�� �	 ^7�� �F $%��6 @�����  R�� .�� �	�	 (47�GMG  �DFE 

$   ��
 H�7� d��� �	 .���1PMG (1 (�%���
) d3�*  $ �SG 
��1 �� ?� �!K1 \"��j (
 D7� ?��e @"� (1 ?��e

                                                      
1 Pesaran 
2Pesaran and Shin,1998  
3 Ahmad  
4 Mean Group 
5 Pooled Mean Group 
6 Dynamic Fixed Effects 
7 Pesaran and Smith, 
8 Pesaran et al 
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$  �i� �	 A���"  �?�  ��G�
 \"��j �	 � � o	��6\"�j �G ��2  �� n�g � �J9 (KSC m��"��� ��J9 }�[

 �A���') 	���� $�"	��[ 1999 .(  

) �42
 6C�D ���D� 9��DFE(  

A���' ^7�G :�� R�� @"�1 )1995 R�� �!��  R�� @"� �	 .D7� ��� �	�	 (47�G (PMG  �	 \�� \"��j

(1 d3�*  
��1 ?� �!K1$  (�;�6 �i� �	 A���" ?��e  R�� @"� �	 .	��
��1 ��  �%���
 $ �SG (1 �% ?��e

$  �	� @�S]G (��6��C ����. ��  @"� ?��I�  ��2  �� n�g mB7 @�����  �% $  
��6 (1 mB7 � 	�� n�g A��!g

(S% 
��1 u���  ��2  �� ��  
 $  R��:6 �%  �?� �!K1 �	 @�S% \�� n�; �1 (
 D7� 
��M	�" (1 w�N .	��

)$%��6 @�����  R��MGE� R�� � () �"�' D1�E ?��DFE) $*�IKG $%��6 @�����  R�� (1 D2�� (PMG $"���
 (

 �A����S% � A���') ����	 
��S
1999 R�� �@�!5S% .(DFE $  ?N	�4  $�� :S% \"�� Q��  
���	  ���1

���
 � $C��)�1)2 �2001 .( 

\7�!  @��4G D8C R�� (7 @�1 �	 $"���
 � 
��6��7 �i� �� R�� @"�GMG ،PMG   �DFE � @S7�% A� �M

@S7�%)3 �1978 (�j�; A� �M @"� �	 .�� �	�I�7� (H0  $  A��1 ��g�� �\"��j �	 ?��IG (
 �!
  c�G�S���7 � �! 

(1 (�j�; @"� A��� 	� � D���R�� �	 @�1 ��X ��3 MG   �PMG  	��M�1 
�G�1 $!4  (1PMG  (1 D2��MG 

$   �A����S% � �SF�) ���142016(.  

)3 (  H0= Difference in Coefficients No Systematic  

  H1= Difference in Coefficients Systematic 

(1 <%�&' @"� �	 $1�]��� ��  ?��eARDL(p,q,q,q,q,q,q) (I�� �1  (!�81 
p (I�� � (��1�� ��T�  
��1  (!�81 
q 

(1 Q*��  ��T�  
��1(J1�� ?��e ) 
4:D7� (  

)4 (  �� ��� =  �� + ∑ ������ ln !"#$#%&'#�( + ∑ ���� �)��(*
��� + ∑ �+���� ln ��,�( +

∑ �-���� ln .�,�( + ∑ �/���� ln �)0&'�1&�%�( + ∑ �2����  3�,�(                                              

 ��  @"� �	 (
Ln GDP � (1) $K9�	 V)�9�� ��)�G =�"���) ��7 D1�E �N	 DS�2015 ���
 �	 (i  A� � �t o Ln 

disasters (1 $4�23 
�"01 �E� =�"���)O�  A�:�  ?��eD�)�4; o():)�) $4�23 
�"01 �� $��� �� �  �$���I�GM 
�%

<GM �$)����9 �@� � <���  �(Q�7 � A�;�3 �
��7Ln POP  D�4SC) ��4; D�4SC =�"���)15  �G64  �(��7Ln 

FDI ("� �7 A�:�  =�"���)  �$C��9 
��U6Ln HDI (47�G V9�� =�"���)  �$����� 
Ln Government  =�"���)

 � D)�	 $;��  ���] ECI  $  p"�4G 
	����� $6��5�' V9��  .	��  

  

P�C � Q4�=3 

 ���C �	1$  ��%��  <%�&' �	 �	�I�7� 	��  
�%��T�  
�� M p�e�G �  .	��  

                                                      
1 Pesaran 
2 Baltagi and Kao 
3 Hausman  
4 Ahmad et al 
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 J�)R1� ;���S F�T2  :J)� ;�
��U=  

��U=�  )(��  ���� ��)�  �
  &�N3���  ����� V���3�  @B�)(  �W$�)(  

$K9�	 V)�9�� ��)�G  
 DS��) �N	 	���K� 

 ��7 D1�E2015(  
120  781 6,0884 7/87  2/2689  

 
�"01 V9��

$4�23  
�I�  120  3498,508 16813,58 1 166604 

��4; D�4SC  
 Q
 ��) �e�	

(D�4SC  
120  63,77739 4,498315 54,09312 72,71763 

("� �7  
��U6

$C��9  
 ��)�G ��) �e�	

($K9�	 V)�9��  
120  1,295408 0,868669 0,095579  3,668323 

 (47�G V9��

$�����  
c" � �Ie @�1 120  0,623125 0,089443 0,448 0,789 

D)�	 ������  
 ��)�G ��) �e�	

($K9�	 V)�9��  
120  9,71119 2,608012 4,84566 16,06231 

 $6��5�' V9��


	�����  
�e�	  120  0,35172 -  0,599973 1,58609 -  0,614602 

(�;�" :d2!  <%�&' 
�%  

  

R��:6 $K9�	 V)�9�� ��)�G A�:�  �X
��F ���C �	 ���1  ��7 �	 �!% ���
 (1 ��1� 2019  A�:�  @"��S
 �

 ��7 �	 R	0�!1 ���
 (1 ��1�  $K9�	 V)�9�� ��)�G2001 $   
�"01 ��T�  A�:�  @"����1 �@�!5S% .���1

 ��7 �	 
:����� ���
 (1 ��1�  $4�232004  �	 A��"� ���
 (1 ��1�  �I� c" �1 �1��1 V9�� @"� @"��S
 �

��7  
�%2009  �2011 $   ��7 �	 A��"� ���
 (1 ��1�  ��4; D�4SC A�:�  @"����1 .���12010  @"��S
 �

1�  ��4; D�4SC A�:�  ��7 �	 A���
�' ���
 (1 ��2001 $  ("� �7 ��T�  (1 ��1�  	�g @"�GN�1 .���1 
��U6

 ��7 �	 A���
�' ���
 (1 ��1�  $C��92007  ��7 �	 
:����� ���
 (1 ��1�  ��T�  @"� ���*  @"��S
 �2001 

$   ��7 �	 $����� (47�G V9�� �e�	 @"�GN�1 .���12017   A��"� ���
 (1 ��1�  �$ $)�F�	 o���1 @"� Q���F (


 ��7 �	 � A���
�' ���
 �	 V9��2001 $   ��7 �	 A��"� ���
 (1 ��1�  D)�	 ���]  @"�GN�1 .���12017  �

 ��7 �	 � R	0�!1 ���
 �	 ��T�  @"� A�:�  @"��S
2001 $   
	����� $6��5�' V9�� A�:�  @"�GN�1 .���1

 ��7 �	 @�B�K�; ���
 (1 ��1� 2018 $  $)�F�	 o���1 �	 � R	0�!1 ���
 (1 ��1�  V9�� @"� @"��S
 (


 ��72003 .D7� ��� }"��G �<%�&' k�*[G R�� H�7� �1 ��  	��M�1 QF��  ( �	� �	 .D7� 

A�S% �	 ��� w�6 ��� ����� (
 ��3@�S]G ��   @"�1 .D7� �%��T�  $4J*  $���1�� A� �M $7��1 �Q��' 
�%

 A� �M �� ��i! A���' ^7�G (
 $4J*  $���1��1 )2004��� M ���*  .�� �	�I�7� �D7� ��� $;�4  (  A� �M @"� 


 ���C �	 AM ��S�F� �2  .D7� ��� �	��M  

  

                                                      
1 Pesaran 
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J�)R2��X,� �N='C�� H2�%S Q4�=3  :  

��U=�  CD  J��=(�  

$K9�	 V)�9�� ��)�G =�"���)  ***87/16  0,0000  

$4�23 
�"01 �E� =�"���)  *73/1 0,0821  

��4; D�4SC =�"���)  ***81/13 0,0000  

("� �7 =�"���) $C��9 
��U6  8893/0 0,1391  

$����� (47�G V9�� =�"���)  ***95/16 0,0000  

D)�	 ������ =�"���)  ***27/6 0,0000  


	����� $6��5�' V9��             ***51/13      0,0000   

 ***�*   �e�	 �	 � �e�	 c" }J7 �	 
��	 $!4  \�G�G (1  (�;�" :d2!  <%�&' 
�%  

 W"������C 2  V)�9�� ��)�G 
�%��T�  
��1 $4J*  $���1�� 	�C� w�g �1 $!2  �Ie n�;  (
 D7� AM �� $
�F

("� �7 ���4; D�4SC �$K9�	 (47�G V9�� �$C��9 
��U6  �	 
	����� $6��5�' V9�� � D)�	 ������ �$����� 


$  	� �e�	 �	 }J7 �	 $4�23 
�"01 �E� ��T�  � �e�	 c" }J7 "��1�!1 .	�� @"� $4J*  $���1�� 	�C� �@

$  ��"�G �%��T�  ("� �7 ��T�  �	 � � .	�� $S� �� �Ie n�; $C��9 
��U6  	�C� w�g @"��1�!1 �	�
 	� A��G

$  ��"�G $4J*  �0*�7� ��"	 A��1 (1 � $4J*  $���1��  A� �M �� �%��T�  $"���"� $7��1 
��1 �@"��1�!1 .	��

CIPS  .�� �	�I�7� 

�%S Q4�=3 H2�4�='4� CIPS  

 $"���"� A� �M W"���CIPS) ��2  �� n�g �1 �%��T�  w�SG 
��1 �C) ���� � ��2  �� n�g �1 � (C+T �1 � }J7 �	 (

Qj�IG ��1 c"  ���C �	 
��63 .D7� ��� �	��M 

J�)R3�4�='4� H2�%S Q4�=3 :  

   ����SCIPS ZX> ��   ����SCIPS @[�O  \4 �C  

�
��U=�  C  C+T  C  C+T  

$K9�	 V)�9�� ��)�G =�"���)  174/3 -  50/1 -  **50/2 - *83/2 -  

$4�23 
�"01 �E� =�"���)  ***18/5 - ***34/5 -   -  - 

��4; D�4SC =�"���) ***32/2 -   28/1 -   -  ***83/2 -  

("� �7 =�"���) $C��9 
��U6 ***19/3 - ***48/3 -   -   -  

$����� (47�G V9�� =�"���) 91/0 - 79/1 -  ***61/3 - ***82/3 -  

D)�	 ������ =�"���) **41/2 - 76/1 -  -  ***04/4 -  


	����� $6��5�' V9�� 44/1 - 22/2 -  ***07/4 - ***17/4 -  

  )(�� �	4� H2�%S �3���C �4��,�  

D)�F     �e�	 �  5 �e�	  10 �e�	  

) ��2  �� n�g �1C                                                   (            6/2  -     34/2 -  21/2 -  

) ���� � ��2  �� n�g �1C+T(          15/3 -     88/2 -         74/2 -  

�)�� %� ]�� �C 6"�( �� �
��U=� �4�='4� �� ��  

$K9�	 V)�9�� ��)�G =�"���)  I(1) 

$4�23 
�"01 �E� =�"���)  I(0)  

��4; D�4SC =�"���) I(0) 
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("� �7 =�"���) $C��9 
��U6 I(0) 

 =�"���)$����� (47�G V9�� I(1) 

D)�	 ������ =�"���) I(0) 


	����� $6��5�' V9�� I(1) 
***�**�* $!4  \�G�G (1   �e�	 �	 � �e�	 W!' ��e�	 c" }J7 �	 
��	  (�;�" :d2!  <%�&' 
�% 

 �$"���"� W"��� H�7� �1
�%��T�  ("� �7 ���4; D�4SC �$4�23 
�"01 �$K9�	 V)�9�� ��)�G  � $C��9 
��U6

������ $  ���"� }J7 �	 D)�	 
 (47�G V9�� 
�%��T�  � �!��1  ��1 c" �1 
	����� $6��5�' V9�� � $����� 


Qj�IG $  ���"� 
��6 =% A� �M �� ��%��T�  $"���"� $7��1 �� m' .����  ���
 $����2��1)1999(  (J1�� $7��1 
��1

 ���C �	 AM W"��� (
 �� �	�I�7� �%��T�  @�1 ?� �!K14 Q1��.D7� ��%��  

J�)R4^
 H2�%S : 2_�$ ��R  

�M���S�C  H2�%S ����S  J��=(� ZX>  

Modified Dickey-Fuller t 19/2 -  0141/0  

Dickey-Fuller t  75/1 -  0399/0  

Augmented Dickey-Fuller t  12/1 -  1298/0  

Unadjusted modified Dickey-Fuller t  27/2 -  0116/0  

Unadjusted Dickey-Fuller t  78/1 -  0375/0  

(�;�" :d2!  <%�&' 
�% 

 ���C W"���4 =% w�g) �Ie (�j�; (
 D7� AM �����1  A� �M �	 ($����2��Kao $  	�  A��� W"��� �@"��1�!1 .	��

$   (1 (C�G �1 �@�!5S% .	��	 	�C� ��  Q*��  
�%��T�  � 
	����� ��� ��T�  @�1 ?� �!K1 (J1�� (
 �%	

=% (���� � }J7 �	 �%��T�  $9�1 $"���"���  (KSC �� Q*��  
�%��T�  ��E�G $7��1 D8C ��%��T�  @�1 $����2��

�1 $4�23 
�"01�E� ��T�   ��  ��  �
	����� ���Panel ARDL ��  	��M�1 �� m' � � .�� �	�I�7� D8C  
�%

PMG �MG  �DFE  A� �M W"��� .�� �	�I�7� @S7�% A� �M �� �N�1 �6	��M�1 (7 @�1 \7�!  R�� @��4G D8C �	

 ���C �	 @S7�%5 .D7� ��� �	�	 A��� 

J�)R5&�>�
 H2�%S Q4�=3  :  

                                                      9�� &�C &�>�
 H2�%S Q4�=3MG  �PMG  

�	 
�
 ��� M ���*             30/6  
                                       ��S�F� ���*   3905/0  

                                                 9�� &�C &�>�
 H2�%S Q4�=3PMG  �DFE  
 ��� M ���*                                                                �	 
�
01/0  

��S�F� ���*   1,0000   

                                                9�� &�C &�>�
 H2�%S Q4�=3MG  �DFE  
                                                                �	 
�
 ��� M ���* 00/0   

                                                          ��S�F� ���*   1,0000       
(�;�" :d2!  <%�&' 
�%  

                                                      
1 Kao 



  

  

  

  

100   -------------------  �� ��	
���
� �

���  ����14 ����� �44� �
	 1404  

 
 W"��� H�7� �1(1D7	(�"�*  �	 �@S7�% A� �M �� �� M  R�� �	 @�1 
MG � PMG  
�
 ��� M ���*   �1 �1��1 �	

30/6 (1$  A��� (
 � M D7	  �6	��M�1 W"��� �%	PMG $  ��	��9�1 w�N 
��6��7 � $"���
 ��  �@�!5S% .���1

(�"�*   R�� �	 @�1 
PMG � DFE  $  A���  n�; (
 �%	H0  � c�G�S���7 �1 $!2  (�;�"U' \"��j A	�2

$   R�� �@"��1�!1 .	��PMG  @S7�% A� �M �� Qe�F W"��� (1 (C�G �1 �@"��1�!1 .D7� ��	��9�1 
����1 $"���
 ��

 @�S]GPMG ��G�
 � ?� �!K1 (J1�� @�S]G W"��� (
 �� ��"�G $"�8� ��  	��M�1 D8C  ���C �	 AM ?� 6  �	��M

.D7� ��� 

J�)R6 %� @T�( Q4�=3 :�� 2$ � �)�)<�C �C��� ���S�C;��A=B� )�� ��U=� �C �)�  

��U=�  b4��[  ����� ;�Xc   ����Sz  J��=(�  

�)�)<�C �XC��  

$4�23 
�"01 �E� =�"���)  **0608/0 -  0032/0  90/1 -  0,058  

��4; D�4SC =�"���)  ***836/4  0249/1  72/4  0,000  

("� �7 =�"���) $C��9 
��U6  ***066/0  0068/0  58/9  0,000  

(47�G V9�� =�"���) $����� 
  ***885/1  4456/0  23/4  0,000  

D)�	 ������  =�"���)  ***2744/0 -  0389/0  04/3 -  0,002  

 
	����� $6��5�' V9��  ***3958/0  0226/0  16/10  0,000  

�)� �� 2$ �XC��  

$4�23 
�"01 �E� =�"���) ��� (2G�  Qj�IG  **0014/0 -  0071/0  06/2  039/0  

��4; D�4SC =�"���) ��� (2G�  Qj�IG  3510/6 -  9041/4  30/1 -  195/0  

("� �7 =�"���) ��� (2G�  Qj�IG $C��9 
��U6  0089/0  0069/0  28/1 -  200/0  

(47�G V9�� =�"���) ��� (2G�  Qj�IG  


$�����  

5614/0  8499/0  66/0  509/0  

D)�	 ������ =�"���) ��� (2G�  Qj�IG  1166/0  0790/0  47/1 -  140/0  


	����� $6��5�' V9��  ��� (2G�  Qj�IG  0115/0 -  0419/0  7980/0 -  783/0  

�J9  }�[�G (KSC  *2044/0 -  1194/0  78/0  087/0  

 Log likelihood= 356.6432 
***�**�* $!4  \�G�G (1   �e�	 �	 � �e�	 W!' � �e�	 c" }J7 �	 
��	  (�;�" :d2!  <%�&' 
�%  

 H�7� �1��G�
 � ?� �!K1 �	 \]�!  
�%���
 
	����� ��� �1 $4�23 
�"01 ��E�G �Qe�F W"��� $I!  ?� 

$  (1 ����1
��3 A�:�  (1 ?� �!K1 �	 
	����� ��� �$4�23 
�"01 �	 <"�:;� �e�	 c" 
��� (1 (
06/0  �e�	

?�4)�J  �� Qe�F W"��� �1 (���� @"� .D;�" �%��9 <%�
 �K� ���C1 )2007(� �K12) �2017(A�%�  �3  A����S% �

)2018($���  �4 ) A����S% �2019( ��"���)� 
	5 )2019z��; �(6 ) A����S% �2019��"��' � (7 )2020 k2J!  (

(4)�J  W"��� �@�!5S% .D7� ) (�)�� � 
�S[ ��� 
1400 ��"�G �� 
	����� ��� �1 $4�23 
�"01 $I!  ��E�G :�� (

$    .�!
 

                                                      
1 Jaramillo 
2 Bello 
3 Mohan  
4 Mantey  
5 De Oliveira 
6 Fang   
7 Parida 
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�F W"���A��� 
	����� ��� �1 ��4; D�4SC ��E�G $7��1 �� Qe  D�4SC (
 D7� @"� ��!%	15  �G64  �	 ��7

(1 ��� �%��9 
	����� ��� <"�:;� fg�1 ?� �!K1
��3 �e�	 c" 
��� (1 (
<"�:;�  ��� ��4; D�4SC �	

 A�:�  (1 �%���
 
	�����83/4 J  W"��� �1 (���� @"� .D;�" �%��9 <"�:;� �e�	(4)�  
�%� ��M1 )2009��� �(2  �

) A����S%2019z��� �(3 )2020( ) �	�� 
�; �1399 �	 ��4; D�4SC (
 D7� 
��M	�" (1 w�N .	��	 D*1�J  (

��G�
$!4  �E� ?�   .D��	 �%��]� 
	����� ��� �1 
��	  

("� �7 �� Qe�F W"��� $7��1 A��� 
	����� ��� �1 $C��9 
��U6(
 D7� @"� ��!%	  <"�:;� �e�	 c" �1

("� �7  A�:�  (1 
	����� ��� ?�  �!K1 �	 ��%���
 �	 $C��9 
��U6066/0  @"� .D;�" �%��9 <"�:;� �e�	

<%�&' W"��� 
��7�� �	 (�������M (KSC �� pK�]  
�%4 )2018$;�
 �(5 )2020z��� �(6 ) A����S% �2020 �(


�"	�
M7 )2020  () �	�� 
�; �1399 ( .D7�  

 (47�G V9�� ��"	 $7��1 	��  ��T� $  $����� 
  D2X  (J1�� 
	����� ��� �1 ��T�  @"� W"��� H�7� �1 (
 ���1

$!4  � (47�G V9�� �	 <"�:;� �e�	 c" 
��� (1 H�7� @"� �1 .	��	 
��	  (1 �%���
 
	����� ��� �$����� 


 A�:� 88/1 ��G�
 �	 ��T�  @"� .D;�" �%��9 <"�:;� �e�	 $!4  ��E�G ?�  .	���� �%���
 
	����� ��� �1 
��	

W"��� �1 Qe�F (���� $��  � $!�����7�
 (4)�J 8)2008 (� 
��79 ) A����S% �2011 .D7� k2J!  (  

 �	 <"�:;� �e�	 c" 
��� (1 � D7� 
	����� ��� �1 D)�	 $;��  ���]  $I!  ��E�G �� $
�F W"��� �@�!5S%

 $"�8� $;��  ���] D)�	  A�:�  (1 
	����� ��� ��%27/0 (�;�" �1 W"��� @"� .D;�" �%��9 <%�
 �e�	 Qe�F 
�%

c�)�  � �	��:�) ?�4)�J  ��10 )2009H�"����
 � �)�'�
� ��7M � (11 )2016 �� Qe�F W"��� �@�!5S% .D7� k2J!  (

 ��"�G ?�  �!K1 �	 
	����� ��� �1 
	����� $6��5�' $7��1$  �!
 � �1 (
 $6��5�' V9�� �	 �F�� c" <"�:;

 A�:�  (1 
	����� ��� ��%���
 
	�����39/0 (4)�J  �� Qe�F W"��� �1 (���� @"� .D;�" �%��9 <"�:;� �F��  $) 


$) �12 )2020$) � ( -) z��M�% � H���
2020 �@�!5S% .	��	 D*1�J  ((KSC }�[�G \"�j  }J7 �	 �J9 


 ��S�F�10 $!4  �e�	 	 � D7� ��	$  $I!  D 0g 
��� $  ��i��� H�7� @"� �1 .���1  	��F ���	 �% �	 	��20 

��G�
 (J1�� h��[�� �e�	 .	�� Q"�4G ?� �!K1 ���  �� ?�   

  

���=3 ;��M   

 �	 
	����� ��� �1 $4�23 
�"01 ��E�G $7��1 ��2�	 (1 <%�&' @"�6  �
:����� �A��"�) $"��7M \]�!  ���


; �A���
�' �R	0�!1O�  A�:�  @"�GN�1 (
 (
:����� �@�B�K�(���	 �� $4�23 
�"01 �� $��� �� � $  ����  .���1

                                                      
1Azomahou  
2 Neto  
3 Wang 
4 Anda  
5 Koffi  
6 Wang  
7 Akadiri  
8 Costantini and Moni 
9 Suri  
10 Lizardo and Mollik 
11 Asiamakopoulou and Karavias 
12 Lee and Lee 
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@"��� D;��%� �� �	�I�7� �1 ���	����� $�!7Panel ARDL�� 	��;�) $4�23 
�"01 @�1 (J1�� �@�1 
�"01 �� $��� (�;�

 	�	 A��� W"��� .DI6 ���� $7��1 	��  
	����� ��� � ($4�23��G�
 �	 (
  $I!  �E� $4�23 
�"01 ?� �!K1 � ?� 

$!4  � $  	�8!��' H�7� @"� �1 .D7� (���	 \]�!  
�%���
 
	����� ��� �1 
��	  �	��F b��� �� Q2� 	��

?���9 A	�
 Q���F � 
�����' D8C $G� ����$  ?� ���� @"� (KSC �� .	�� w���� �% w��*  (1 A��G 
��7

A�S�9�7 %�7 ��%D7��7 D7� w�N �@�!5S% .	�
 ����� ���� � � ( ���1 � A���U6<�' A�:"� $!�1  �1 �� w�N 
�%

 Q���F (4 �C �1 �"01 @"� $I!  ��E�G �G �!%	 w���� �%�����9 � M�	 � D�4SC �h��  �1 $4�23 
�"01 ��E�G $����>

 .	��  

 �!��  $"�%��T�  �@�!5S%("� �7 ���4; D�4SC C��9 
��U6 V9�� � D)�	 ������ �$����� (47�G V9�� �$


	����� ��� �1 :�� 
	����� $6��5�'  (
 	�	 A��� �%��T�  @"� $7��1 W"��� .D7� (�;�6 ���� $7��1 	�� 

 
�%��T� ("� �7 ���4; D�4SC $!4  � D2X  �E� 
	����� $6��5�' � $����� (47�G V9�� �$C��9 
��U6  
��	

9�	 V)�9�� ��)�G �1 $;�3 �� .����	 $K .	�	 A��� �%���
 
	����� ��� �1 $I!  ��E�G D)�	 ������ ��T�   

$!4  (1 (C�G �1("� �7 
��	$  	�8!��' �
	����� ��� ��  �	 $C��9 =�*��  
��U6("� �7 
��1 ^"��� 	��-

 .	��	 $S8  ����1 <*� 
	����� � $7��7 ?�2E @�1 @"� �	 .		�6 ��8  $C��9 
��U6 � D2X  �E� (1 (C�G �1

$!4   � <��	 (
 D7� $ �8I  
	����� $6��5�' (�!"� (C�G �1 
	����� ��� �1 
	����� $6��5�' ��T�  ��	

$"����G (":�G 	��  ���
 AM $G��	�e ?���)�G k"�3 �� �� ���
 c" 
��)�G 
�%$  ���� Q�K[G�  d��� �	 .�%	

���	 
����1 ��)�G D�K1�� (
 $"�%���
���5�' �� $  � �!��% �G (�;���' ?N��[  �!���G  �@"��1�!1 .�!"�S� ��)�G �G

$  	�8!��' D9�7�"� A	��M =%��; �1 $7��1 	��  
�%���
 (
 	�� (1��[!  
�%N�
 ��)�G �% 
�%���
 (
 	�;

$  � � @"� .�!%	 <"�:;� ������ �� ��)�G A��G ��"	 D1��� <"�:;� (1 ��!  ����G
�"U'  (1 ��G� <%�
 � ���
 ?��	�e

$  �@�!5S% .	�� A��"� QX  
���
 �	 $�I� d1�!  ?��	�e ("� �7 �1 A��G  (47�G V9�� 
�*G�� D8C �	 
��U6

("� �7 (
 DKg @"� (1 o	�	 <"�:;� �� 
	����� ��� $����� A���� 
��; � $��S�C 	�41� 
�� 
��U6  �� $�" �%

G DS7 (1 D
�F ���� @"�G�2�4 $  
	����� (47�  ��� �1 D)�	 ������ ��T�  $I!  ��E�G (1 (C�G �1 .���1

$  	�8!��' �
	����� D)�	 $;��  ���]  (
 	��  D"�8� �	 D)�	 ������ <"�:;� (�!"� (1 (C�G �1 .�1�" <%�
 �%

D)�	 D7� w�N �	�� 
	����� ��� <%�
 � ("� �7 ���9 � ?��)�  <"�:;� (1 ��!  D7� @�S  %���[  �  QSg �G

(!":% <%�
 (
 $K���  
�� �1 � �	�
   .���� :
�S�  	��	 �1 �	 �� �%  

  

dC�<�  

) .�e�� �$S�%��1�1394@�1 m���I!
 .$2�g (�2� �� �	�I�7� �1 
	����� ��� � $4�23 
�"01 (J1�� 
���)�  .(<%�&' $KKS)� @"�� 
�% 

 �	
���1��F � 	����� �D"�"� . 

) .@��F $Kg �	�� 	��7�1402 .(ElG�� 4SC ����D 	����� ��� �1
 A��	 n�; �1 ��$" =% 4SC A� ��D {�)�!�G � 	����� ?�4)�J  �


 ���S� �A��"� 
	�1��
48 �38-9.  

) .A��
 �$"�S7 o
�8  ��7 �A��5
�11399 �(���"1�$ A��� �%�6
 '���� ��1
 )�G�� K9�	 V)�9��$ �"A����� ?�4)�J  � 
	�1��
 	��

 ���S�  �A��"�34 �37 -1.  
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�	�e�$ �F�@o �]7�1� �8  o
��*�$ �8��
 F���. )1388 .( 	����� ��� (J1��
 �1��1�� � �*; �1
 � M�	
 �%���
 �	
  .(47�G ��F�	

g�S�C� ��;� ���S� .$33 �27-44.  


�; ) .(1�2[  ��	��1399 �	 �*; � 
	����� ��� �1 $4�223 
�"01 �E� .(A�"�' .\]�!  
�%���
 	����� (��� ���� $7�!���
 ( ��

 .����� ������	 �
�����
 ������	 �
�����
 

��S[  �(�)�� 
�S[ ��o ��%� �$> ����;o pG�% �
�j�F) .1400 .(�:�901 
�%���
 �	 
	����� ��� �1 $4�23 
�"01 ��E�G  @�)��

@�1 m���I!
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