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Abstract: 

There are two major views on the subject of the 

relationship between the development of non-oil exports 

and economic growth. In first opinion, non-oil exports 

leads to economic growth through the increase in quality 

of inputs. In second opinion, economic growth will 

increase non-oil exports through quantitative 

strengthening of inputs. In non-linear models there are 

the ability to calculate relationship between variables 

and causal variables in different regimes. For this reason 

non-linear causality models can have better results than 

linear causality models. For this purpose in this study a 

Markov Switching model is used to investigate non-

linear causal relationship between economic growth and 

non-oil export in the years 1973-2013. The results 

indicate that in first regime (high growth) and second 

regime (low economic growth), there is no causality 

between exports and economic growth. The reason is 

lack of sufficient attention to production of other 

economic sectors during the oil boom. As a result, it 

causes the weakening of production, reduction of 

domestic production and international competitive 

power and finally reduction of the share of exports of 

goods and services in economic growth. 

 
Keywords: Nonlinear Causality, Economic Growth, 
Exports of Goods and Services, Zivot and Andrews Test, 
Markov Switching Model. 
JEL: C32, O15, G92. 

 

 

 

 ��� 
 ������� �	���  !��" #����" �	�$	 ��
%��
��&�'	  ()*�+ ,���� -	�./�  ���� 


���0�  (1���� 2��MS-VAR  
  

**�)�0" ��41 6�*7�8 	 9�:;26  �/="�)*�>	 �'�� 
�0"3 

1 .����� 	
��
�� �
���� ����� 	��� ����
��� ���������� � 

2 .����� 	
��
�� �
���� 	��� �
��
��� ���������� � 

3. ����� 	
��
�� �
���� 	��� �
��
��� ���������� � 

 : !
���)17/09/1394            :(��)*26/02/1395( 

 

Estimated Interactions between Non-Oil Exports and Economic Growth 

through the Quantitative and Qualitative Strengthening of Inputs; MS-VAR 

Approach  
  

*
Ali Mahdiloo

1
, Hosein Asgharpour

2
, Mohammad Mehdi Barghi Oskooei

3
 

1. Ph.D. Student of Economics, Tabriz University, Tabriz, Iran. 

2. Associate Professor of Economics, Tabriz University, Tabriz, Iran. 

3. Associate Professor of Economics, Tabriz University, Tabriz, Iran. 

(Received: 8/Dec/2016          Accepted: 15/May/2016) 
 

 

 



18            :&���'�� � ��!�(�  
� @1 ��(�9 8, =-�>	?, "�� � %	�()�* +,�-�. 2��$ ^��@	$ +,)d, -��J)�%F�9 �-�#( %��9 � . ��..  

 

1- �"��"  

/L�,� -� $ �- +���	$ ��7"�- �-   � +�$"R � [�9 +,�-�. :��

  ��7"'�- �- .-�,- - '<� =-�>	?, "��    "'D(�$ %(�(,--�'>	?, ���,

e�9 K1��, $�� � %f$ �2:�7�)9 � :�g!� �3/0� 1 �   +,�-�.

%$ =-�>	?, "�� G�,�H, ^$�& ,�      -,)'H, :'�, �"'�@& /'� ."D(,-

 /0'� 1   ��'(�9 8, +,�-�''.  �)''#� G�,�'H, =�''�  Z)	''�7 �=��

   "''�� G�,�''H, b''< $ ... � 2�7"''DD9"�K 1 %�,��''9 �e�''�@$

%$ =-�>	?,  - '�  %'1,)�)   �2,��'f�� �1394 :31(  M)'B �- .

 ��"'!9 "D(�$ %(�(,--�>	?, ^��@$4 )	'�_DK �5  :�'�,)7 �6   "'��

/0� 1 ^$�& ,� =-�>	?,   %'$ %H)0$ +,�-�.     -,)'H, :'�, ."'DD9

       �%(�'�(, /��$)'� ^�f'
1 A'�)B 8, =-�'>	?, "'�� �"("@	0$

 �%f���H /��$)� ^�f
1/��$)�  =�,j'7    +�'4< $ ... � %<��'R

/0� 1  +,�-�. %$ ��,)H ,�    8, +,�-�'. /0'� 1 /C�	( �- .-��J

�-�#( %��9 �@1�, A�)B   � �"'� =-�>	?, "�� G�,�H, b< $ ��

 G�,�H, ��(�9 8, =-�>	?, "�� ��( ^��@$ M)B �-%F�9 �-�#(  ��

%$ ��� 
9 +,�-�. 
�06� - 4#� b< $ - �   � � '� %!0�LK)

 �2,��f��1395 :15(.  

  /'L�,� - '<� +�0K�L$ b!*, �- �
�, k�6 1 /� E8[ /	4K,  

    "'��l1 -� '$ �'�( +,�-�. � =-�>	?, "�� 2��$ /H)B�- 
�O!&

 /	H)7 �,)?       %'��9 m�'@1�, %'D0$ /'� /'H)B �- /L�,� :�, .
�,

�-�#(      n��'1 ��'@	(, b'< $ /'9 +,�-�. 8, %��( =] K Df1 � ��

%$ =-�>	?, "�� G�,�H, � "�K 1 W�� � - �  �'� 2J %� �- :�D

   G�,�'H, � )	'
�� /��$)� 
��4(, %'F�9  �-�'#(    �="'�K 1 =�'�

%$ G�,�H, ^4? 8, )	
�� +,�-�.    \'� "'D(�$ /� /C�	( �- ."���

      �'� � �"'� +,�-�'. - '4#� b'< $ =-�>	?, "�� �� /R)o

%$ G�,�H, ,� =-�>	?, "�� �+,�-�.   ��'o) "'�-7 �1987 :59 .(

/9 
�,- /< 1 "��� �$, %H)B 8,  "$J�- /� %f	$ =��-�>	?, �-

 /'L�,� /9 -�,- - <� 2�f$, :�, 8�7 � 
�(    %'D0$ � %'O!&  =�,-

        :'�, �- /'9 ,)'�8 �"'��� /	'�,"( - '<� +,�-�'. � "�� 2��$

A(�� ��� 
9       +,)'��S1 /'� +"'� /'� =-�'>	?, =��- 9� � ��

%$ /	��,� 
�( 
��? =� B /� ."���   �
�( 
��? G�,�H, �� /9

���-  � A(��     
'�( 
'��? 
'H, � �"'� 5�)� ��� 
9 :�, =,)

                                                      
1. Lucas 

2. Makki & Samwaru 

3. Helpman & Krugman 

4. Kaldor 

5. Lancaster 

6. Grossman 

7. Chow (1987) 

%$ =-�>	?, - 9� b< $   
'�( 
��? G�,�H, �� /C�	( �- .- �

    %	��'?� 2, '1 
'��#( �- ��� 
9 :�, �- ="D!� =����� 8�)� �

:�� =���,8�� �- ��� 
9 :�, %!R,- +,"�K 1  /	H�� G��9 %!!�K,

$ G�,�H, +,-�,� � `�0a1 %	�()�* +,�-�. 2J %� �- �%  "���

 �=)�$ � ,�J)#$)1389 :28    +,�-�'. G'Y� �#'� �� :�, 8, .(

%$ p"(, ����� %	�( �"DD9�-�. =��� 
9 �- %	�()�*   � "'���

%�( /C�	( �-      Z�- /'� ,� � '
9 :'�, =-�'>	?, "�� ��� "(, 1

 � "
f�)�dl1 ,���   ��� '
9 :'�, =-�>	?, +qf
$ nH� �- %�

"��� /	�,-.  

/0K�L$ /C�	( �-  /L�,�    /0'� 1 � =-�>	?, "�� 2��$ 
�O!&

%$ +,�-�.    "'��� 5 '6 $ :�, %��)� =,)� %� R 2 $8J "(, 1

  2�'$8 �- �%	�( �"DD9�-�. � 
9 \� 2, D& /� 2,)�, �- ��J /9

    =-�'>	?, "'�� � ��"'$J�- A(�� /��$)'�  =�,j'7   
'#< E8[

     2-)'� [�'� �%'f���H /��$)'� G�,�H, �%(��(, /��$)� G�,�H,

�)#�  � =�� %	�( )�* +,�-�. G�,�H, � QD$ /� +,"�K 1 
���9

     )'�* +�$"'R � [�'9 +,�-�'. ��J � r/( �� 
�, /	H)7 +� .

�8,"''(, /''� %''	�(  - ''9� 2,��- �- "''(, 	� /''9 /''	H�� /0''� 1 =,

     /	'�,- =-�'>	?, "'�� �- %#< '1 ^��? �#� %	�( =��"$J�-

r"���  

  '< $ %!R,- � %<��R +�0K�L$ )s9, 8��� `06 %H)B 8, -

2 $8J /D�$8 �-    2- '� %'LR t)H �� /9 
�, :�, 
�O!& =��

/L�,� )��S1 � =��	R�� 
�f� 8�)� 2�f$, ��)�S	$ 2��$ /L�,�  

%$ �"�-�( ,� 2�$8 � B �- ��)�S	$ 
�O!&    �- %1��'4& /'� ."()�7

G��     8, )'C()7 
'�O!& %'��)� =,)� /	H)7 +� . +�0K�L$ )1

�"$  =��VAR  /	H�� ���01 ��f�, ��%$ �-��	�, 2J   /'9 - �

%$ t)H %D�6 � B /�  � B �- �"$ :�, =��)	$,��� /9 "DD9


��d %��)� -� $ ���-    2�'f$, +�'?�, )	
�� �- /9 %K�u �- �"(,

=)� �- =��	R�� 
�f�      �� :'�, 8, �-�,- - '<� %(�'$8 =�'�

       ���'�� %'��)� ���- � 'B �- �"'$ =�'�)	$,��� )'��S1 2�f$,

/!��@$ =,)� .
�, ^�	U$     =,)'� /'0K�L$ :'�, �- ^f
$ :�, ��

/L�,� %��)�     8, =-�'>	?, "'�� � +,�-�. :�� =)C()7 
�O!&

�-,-        %'B �- +�$"'R � [�'9 +,�-�'. � =-�'>	?, "'�� =��

���  =��1392-1352  �"'$ �    ) VD�W� '� M 9��'$MS � (

 �"$VAR %$ �-��	�,    �- )'��S1 2-)'9 T�UK 
�!��? /9 - �

�- :�, :�� 3�41�, � U( ��]� -�C�, �� ,� )�S	$   ,�,- +��'�	$ =��

%$ � �- �   �'�]� �- ,� )'�S	$ �- :�� v�,�� %_( _o "(, 1   =�'�

�"$ )� %D	4$ Z�� :�, e��, ."�- 2�
( `!	Y$  =��VAR 



%�!& /$�D!>H  %
��w�G��w� =-�>	?, /0� 1 � "�� =���  ����	�� � 
��� ������ �
 ��	����� 1396                       19 

 

%$  %'$ � /	�,- 2�$8 /� %_	�� ��)	$,��� �#	D$ �"���   �- "'D(, 1

��]�  /'L�,� �- +,)��S1 ,jK �"D��4( 
��d +���	$ =��    �- 
'�O!&

%$ ,� %��)� -� $ ���- %B   G�'� x�� 2�"� � %	u,� /� 2, 1

 .-)9 y,)Y	�, %6)H  

 �- ,"	�, .
�, �"� %�- 2�$8�� 
��? G� �- /K�@$ :�,

/L�,� =)Q( %(�4$ %��)� /� �E�- GY�   � [�9 +,�-�. 
�O!&

    %'$ /'	R,-)� =-�'>	?, "'�� � +�$"R     E '� G'Y� �- �- '�

/	H)7 E�C(, +�0K�L$ %$ �-��J 5 6 $ :�, �-    G'Y� �- .- '�

 �"$ �E��#oMS-VAR %$ %H)0$    �CD'� 
�'�? �- � - �

%$ �"$ %<�)R %��)� /�  �
� GY� �- � ��8,-)�n�<  ="D�

/C�	( � %$ /z,�, =)�7 .- �  

  

2- 
�A� ����"  

    �- %'!9 � 'B /'� =-�>	?, "�� � +,�-�. :�� 3�41�, -� $ �-

 )� /'9 -�,- - <� �"�& ��7"�-  ��7"'�- 8, E,"'9     b'(, < /'� �'�

/	R,-)� 5 6 $ :�, 8, %�!	Y$      )'� {�1"'�& /'9 ��, ��7"'�- ."(,

  +,�-�'. /0� 1 �
�, �"� �-�#( �D� �6�@1 M)B ��7"�- =�D4$

%$ =-�>	?, "�� G�,�H, ^$�& 2, D& /� ,� +�$"R � [�9  ."(,-

%$ +,�-�. /0� 1 �� E"@1 /�)Q( :�, �-   8, 
'�O!& 
#< � "���

��    %'$ =-�'>	?, "'�� 
�'� /� +,�-�. /0� 1 
   �- ."'���

    � +��)'6 �
'���, -� '$ �- =����� ^�[- �`!	Y$ +�0K�L$

   :�'�41 =-�'>	?, "�� �- +,�-�. /0� 1 G@(  
'�, �"'� 8, .

%$ -�, $ :�, /!�< :-)9 ����, )�8 +�f( /� 2, 1  

1-       /'9 
'�, � @K�'� %��'(, 1 :'�, �"(�,-)� �- +,�-�. GY�

 +,)d, "(, 	�%	4s$ %<��R1 GY� )��� �-   -�'C�, =-�>	?, =��


�- \�9 /� E��(�f$ :�, ."���( \4� /� %���   %	�)�"'$ =��

,��92 \�Df1 :�DW�� � 2�"$ ="�K 1 =��3   %'$ A'@U$   - '�

�"H)4 �1983 :65.(  

2-    I'&�� %1,�-�'. =��[�9 "�K 1 Z)	�7 � +,�-�. /0� 1

�)#� �- G�,�H,    %'��( +,)'d, A'�)B 8, "�K 1 =��  |��'� 8,   )'1

"�K 1 e��@$ 2"�5 %$  �:�7�)9 � :�g!�) - �1986 :183.( 

3- %$ +,�-�.   q	'4$ /9 - � %���"�? �- ^�#�1 I&�� "(, 1

   :�'� /DU'. �- +�-�'4$ /�       A'�)B 8, )'$, :'�, .
'�, %'!!�K,

                                                      
1. Positive Externalities 

2. Efficient Management Styles 

3. Modern Production Techniques 

4. Feder (1983) 

5. Economics of Scale 

2��J %�)	�- �-)	�7 � )1 :�� =���,8�� /� )1 %$ }� %!!�K,  "�-

 �%(�#�.,)1991 :102.( 

4-   "'�� %'$ I''&�� � ''
9 +,�-�''.  
''��?� 2, ''1 /''9 - ''�

    G�,�'H, I'&�� - 'R :�, /9 "��� G�,�H, %!R,- 2�7"DD9"�K 1

      %'!R,- 2�'D�)HJ��9 %��H f'� � %'!R,- 2�7"'DD9"�K 1 %�,��9

%$ /C�	( � - �    )1[�'� =-�>	?, "�� �< 
��( =��o )$, :�,

��D9)6 �2006 :981.( 

5-  �"'$ e��, )� +,�-�. G�,�H,   =�'D�9 =�'�   A'�)B 8, �

 �'
o "�� I&�� +,�-�. �"D�,�H b�)6     "'�� })'( �- =)'�7

%$ ��� 
9 =-�>	?,  �)#o D$ � ).�DK,"4&) - �2000 :359( 

6-    A'�)B 8, =-�'>	?, "�� G�,�H, /D�$8 �- %!��f1 Iu�4$

��� �- +,�-�. /0� 1 �"$ � o��o �- � )�R, =��   "'�� =��

2��- ��)7 v� 1 ,8    2�(,--�'>	?, 8, =)�s9    �,)'? %'��)� -� '$

/	H)7   e�'9 K /0K�L$ /� )	
�� /0K�L$ =,)�) "(,1988   /'0<,)$

.(- � 

/��� -�>	?, /6)& M)B /��� )� )	
�� /9 E�- ��7"�- =��� 


�, �"�     � /0'� 1 /'� =-�'>	?, "�� 
�� 8, ,� 
�O!& 
#<

%$ +,�-�. "��     :'�, )'� /'�)Q( :�, �,"H)B 2�(,--�>	?, ."(,-

?, "�� /9 "(����  � t�)'H e��, )� � `!	Y$ �)B /� =-�>	

  :'�, .
�, +,�-�. "�� � /0� 1 
O!& �+���	$ %f�� �1 %(�4$

%$ +,�-�. G�,�H, I&�� =-�>	?, "�� /9 /�6)H  � #
$ - �

  ��'u �- -�>	?, \� �- .
�, +,�-�. /� )CD$ "�� /�6)H /�

   }� =)�7-�'� � %f�] 'K Df1 +,)��S1 8, b9)$ "D�J)H \� "��

%$ �-%�( /9 "  x�'� \�9 /� ,� 2J 2, 1   /'$�()� 8, \'�   =�'�

 �8,"''(, ��� ''
9 +,�-�''. /0''� 1   /''� ,� 2J �''� -)''9 =)''�7


���� 
K�- =-�>	?, =��   -,- 
4'�( 2,-)'$�    8, %'��( /'f!�

 �%f���H /��$)� ^�f
1 �%(��(, /��$)� ^�f
1/��$)� =�,j7 

 �= D�- � %K-�&) 
�, 2J )��Q( � %<��R ��@	�$1390 :15(.  

%$ 2�
( 2�(,--�>	?, 8, %��)7    I'&�� =-�'>	?, "�� /9 "D�-

 %'$ =] K Df1 - 4#� � ��9 =�)�( +��#$ �- G�,�H,   �- � - '�

�)#� /C�	( %$ G�,�H, =��      2, '1 G�,�'H, I'&�� - 'R /9 "���

%$ %!R,- 2�7"DD9"�K 1 
��?�       
'��?� 2, '1 G�,�'H, �'� .- '�

:�� =���,8�� /� %�)	�- 2��J %!!�K, )1 %$  =�D0$ /� :�, � - �


���, � 2��,��() .
�, +,�-�. /0� 17 �2009 :232 .(  

�- ,)7-�#( -�>	?, +���-, �- n?,� �-  � '>R  /'L�,�  :�'� 

                                                      
6. Konya (2006) 

7. Narayan   & Smyth (2009) 



20            :&���'�� � ��!�(�  
� @1 ��(�9 8, =-�>	?, "�� � %	�()�* +,�-�. 2��$ ^��@	$ +,)d, -��J)�%F�9 �-�#( %��9 � . ��..  

 

+,�-�. � "�� =-�>	?, ��( �-  /�'6)H  �)'L$  %'$  "'���  /'9 

"D1��4& 8, /�6)H "�� +,�-�. /��� )ELG (� /�6)H  +,�-�'. 

"�� /��� )GLE �(/9 �� /< 1 /�  /�'6)H  �'�=  � 9j'$  :'f�$ 


�, \� /L�,� �- /H)B :�� +,�-�. � "��  =-�'>	?,  - '<� 

/	�,- "��� �� /fD�, /L�,� =��$J :�� +,�-�. � "��  =-�'>	?, 

- <� /	�,"( "���.  

8, )Q( �!�7 � �$��!�� "Do ^�K-  \'�� �1  =,)'�  
'���u 8, 

/�6)H "�� %D	4$ )� +,�-�.  - '<� -�,- .���,  "'��  +,�-�'. 

%$ "(, 1 I&�� G�,�H, �6�@1 =,)� =��[�9 "�K 1  %'!R,-  - '� 

/9 :�,  )'$,  �'�(  - 'R  I'&��  G�,�'H,  
'�K�0H  �'�=  =-�'>	?, 

%$ - � .�E�- Z)	�7 +,�-�. I&�� - <� /� 2"$J  �'>Y1 

�- "�K 1 =[�9 %1,�-�. %$ /9- � )CD$ /�  [�'�  :	'H�  kL'� 

+��#$ "�K 1 � �)#� =�� =,)� -�>	?, %$  - '� . �E '�  G�,�'H, 

+,�-�. %$ "(, 1 I&�� �9 2"� 
�-�"U$ /K-�4$ %<��R - � 

/9 )CD$  /'�  ̂ �#'�1 +,-�,�  �[�'9  +�$"'R �  /��$)'�  =�,j'7 

%<��R %$ - � .E��#o �"�� +,�-�. ��  
'��$  %4'�(  ��78�'� 


�, /� =� B /9 ��� 
9 �- "�K 1  %�[�'9  /'9 �- 2J  
'��$ 

%4�( "(�,- �>Y1 %$ "D��� � :�,  )'$,  I'&��  G�,�'H,  "'�� 

=-�>	?, %$ �!�7) - � �  ��$��!��a2000 :307 .(:�DW�� �!�7 

� �$��!�� =,)� 
���u 8, /�6)H +,�-�.  "'��  /'���  �'�(  "'Do 

^�K- \�� �1 /z,�, �-)9 "(, /� =� B  /'9  /'�  �"'�@&  �2�'(J  )'� 

e��, �"$ ��= "�� =-�>	?, 2 W�� �"$ "��  � K '�  n��'1 

"�K 1 %0��1 8, /��$)� � =�)�( ��9 %$ "��� � �- +"$"D!� �"�� 

=-�>	?, /� G�,�H, 
4�(  /��$)'�  /(,)'� �  "'��  =] 'K Df1 

%_	�� -�,- .:�"� b�1)1 �- )d, G�,�H, "��  =-�'>	?, � kL'� 

+��#$ � =] K Df1 - 4#� %$ "��� /9 :�, )$,  �'�(  I'&��  8�)'� 


��$ %4�( �� - 4#� 2J %$ - � � /� � B ��@	�$  )'�  G�,�'H, 

"�� +,�-�. )�dl1�,j7 
�, .=� �1  +��'C1  \�'�q9 �(  �'�( 

"�� +,�-�. �- )d, "��  =-�'>	?, ,�  "'��l1  %'$   �'!�7) "'D9 � 

��$��!��b 2000 :454(. 

%$ 2��� 2�(,--�>	?, %$ I&�� =-�>	?, "�� /9 "DD9   - '�

    2�7"'DD9"�K 1 /'C�	( �- � �"'� 5�4�, %!R,- �,8�� 
�H); /9

�,� /� ��o�( ,8�� /� %���  :�'� =�'��     +,�-�'. Z)	'�7 � %'!!�K,

      +,�-�'. �'� M-,)'	$ )	'
�� ,� =-�'>	?, "�� /C�	( �- �
�,

%$ )	
��   )'d, /9 
�, 
���, �z�u ��( /	f( :�, /� /< 1 ."D(,-

    )'7, ,)'�8 
'��( 
4s$ ��, �� +,�-�. =�� )� =-�>	?, "��

 � ^���1 I&�� E-)$ ��H� G�,�H, A�)B 8, )	
�� =-�>	?, "��

 �6�@1   - '� %1,�-�'. =�'�[�9 M)>$ =,)��    +� '. :'�, �-

/( =-�>	?, "�� �� );�D	$ %�( G�,�H, +,�-�. �#D1    /'f!� "'���

%$ G��9  ."���  

  

3- ���B+ ��CD�E" �� 
�
�" 

%$ %!9 � B /�    ��)'7 ��'#o �- ,� /	H)7 +� . +�0K�L$ 2, 1

/@4B �"�&  %'$ %1�0K�L$ ^$�� ��, ��)7 .-)9 ="D�    /'9 "'���

%$ =-�>	?, "�� 
O!& ,� +,�-�. /0� 1     /'9 "'("@	0$ � "'D(,-


�- =,)� ��� 
9     /0'� 1 =w1,)	'�, "'��� )1[�� "�� /� %���

K�L$ �E�- ��)7 ."D���( ��4(- ,� +,�-�.  %'$)� �- ,� %1�'0   -)'�7

    )'� /'9 .
'�, +,�-�. =�D4$ "�� /�6)H "��l1 �#(J /C�	( /9

 
K�- ��)7 :�, X��	( e��, 
�- � QD$ /� 2,-)$  "�� /� %���

    /0'� 1 =w1,)	'�, �'< /� =)_�- 
���� "��� )	
�� =-�>	?,

 /9 -�,- ����, %1�0K�L$ /� ��( E � ��)7 ."D���( ��4(- +,�-�.

/L�,� \� /�    
'�- =-�>	?, )�S	$ �- :�, :�� /H)B �- 
�O!&

%$    )'� /'9 
�, %1�0K�L$ ^$�� E��#o ��)7 ��( )RJ �- � "D���

%�( 
H�� )�S	$ �- :�� %B�41�, x�� �#(J X��	( e��,   �- .- '�

 ��"<)1( �#$   :�)1 Z�,�7 +�0K�L$ :�,
�, �"�.  

2��� ) ��"< /9 � B1  %'$ 2�'
( (    L$ X��'	( �"'�-�  +�'0K

    �- %'	�( )'�* +,�-�'. /0� 1 � =-�>	?, "�� :�� %O!& /L�,�

     /'9 =� 'B /'� �
'�, �- � `!	Y$ /	H)7 E�C(, +�0K�L$ :��

 ) ��'���$ � V(�< /0K�L$ "D(�$ +�0K�L$ 8, %R)�1985  ��'o �(

)1987) %�1�u �(2003) :�f1 � (2013   /'H)B �- %'O!& /L�,� (

,� %	�( )�* +,�-�. /0� 1 � =-�>	?, "�� :�� %$ "�z�1  �"DD9

 /'0K�L$ 2 W�� +�0K�L$ %R)� �-   ) 
��'�, � 2�'�,��(2009 (

   )'�* +,�-�'. /0� 1 /� =-�>	?, "�� 8, /H)B \� %O!& /L�,�

     ��'9 )'L& "'D(�$ +�'0K�L$ 8, )_�- %R)� �- � 
�, �- � %	�(

) :���1386) 8 9,�, �(2007    +,�-�'. /0'� 1 8, %'O!& /L�,� (

l1 =-�>	?, "�� /� %	�( )�*  %'$ )'$, :�, .
�, �"� "��   "'(, 1

�-,- 5 ( 8, %��( Z�� ��-��	�, -� $ =��   � %CD'�-�>	?, =��

      A��'L$ ��'u )'� /'� ."'��� �"� E�C(, +�0K�L$ %(�f$ �)�!?

 ��"<)1(    � =-�'>	?, "'�� 3�'41�, /D�$8 �- =-��8 +�0K�L$ �

  /'L�,� /'D�$8 �- �$, �-�,- - <� %	�( )�* +,�-�. /0� 1    %'O!&

%LR)�*         %'	�( )'�* +,�-�'. /0'� 1 � =-�'>	?, "'�� :�'�

/0K�L$      ��'� :�'K�, =,)'� /'0K�L$ :�, � 
�, /	H)_( +� . =,

/�  /	R,-)� 5 6 $ :�, .
�,  



%�!& /$�D!>H  %
��w�G��w� =-�>	?, /0� 1 � "�� =���  ����	�� � 
��� ������ �
 ��	����� 1396                       21 

 

 $��)1 .=-�>	?, /0� 1 � "�� 
�O!& /D�$8 �- /	H)7 +� . +�0K�L$  

,-../� 0�" 
 �"��1 ���� � �"�'� �2���

��3�4� ����  

 ���� 5�� � 6-	'�

����� �� ���7���  
�8-�" 9��3�4� �2-:  

�����$ � V(�<1 

)1985(  
37  �- � 
9/0� 1 ��u  VAR  

) /H)B �- 
�O!&4 (� 
9  

) /L�,� - <� E"&33 (� 
9  

) ��o1987(  
 ��)9 �� ��_D� �2, ��1 �:�	(,]�J

VD9 VD� �^�8)� �\��f$  
VAR  

(��� 
9 )���) /H)B �- 
�O!&  

(:�	(,8�J) /L�,� - <� E"&  

(\��f$) "�� /� )CD$ +,�-�.  

2,)_�- � �$���2 

)1994(  

 �:�,] �%�)* 2��KJ �f�)$J �2�	�!_(,

 ��K�	�, �1987 -1960  
Multi- variate 

Granger  

(:�,] � %�)* 2��KJ) "�� /� )CD$ +,�-�. 

(2�	�!_(, � �f�)$J) +,�-�. /� )CD$ "��  

/L�,� - <� E"&  (��K�	�,) 
�O!&  

 K,���3 )1996(   �=�(�"(,1992 -1965  VECM  "�� /� )CD$ +,�-�.  

"�u,4  2,)_�- �

)1997(  

 � � ��_D� �=�K�$ �=�(�"(, �"D!��1

 :�g�!�H1993 -1966  
VARD  

("D!��1) "�� /� )CD$ +,�-�.  

) +,�-�. /� )CD$ "��4 ()_�- � 
9  

^��-5
 )1998(   "DK)�,1993-1953  VECM  =-�>	?, "�� /� )CD$ +,�-�.  

%�1�u6 )2002(   �:�,]1999 -1960  
Bootstrap 

Simulation 

technique  
/L�,�   %O!&=-�>	?, "�� � +,�-�. "�� 2��$ /H)B �- 

[��	(�9 � )z 7[��7 

)2004(  
 ���(�g�,2000 -1910  ARDL   ��� 8,1960- 1910 =-�>	?, "�� ^$�& +,�-�. 

) ��D92006(  
OECD countries �1997-

1960  
Panel data and 

SUR system  

=-�>	?, "�� /� +,�-�. 
�� 8, /L�,�8-  8, /L�,�

 "�� 
�� +,�-�. /� =-�>	?,- /H)B �- /L�,�

%O!& /L�,� E"& ("(qDH) 

8 9,�,9 )2007(  /0� 1 ��u �- =��� 
9  Panel VAR  )�dl1 =-�>	?, "�� )� +,�-�. 

 
���, � 2��,��(

)2009(  
/(��$ ���R =��� 
9  

Panel data and 

Multivariate 

Granger  
)�dl1 =])(, M)>$ � +,�-�. )� =-�>	?, "�� 

:�f110 )2013(  
 �/	H�� /0� 1 =��� 
92009 -

1970  
Panel data  )�dl1 +,�-�. /0� 1 � =-�>	?, "�� /H)B�- 

) :��� ��9 )L&1386(   2,)�,1382-1357  Granger  
Causality 

"�� /� )CD$ +,�-�. 

 2,��f�� � "D$�)�

)1388(  
2,)�,  ARCH  

%� +"$"D!� �-  )� %�D$ )d, +,�-�. %1�4d/��$)� =�,j7 

"�� � 

) = D�- � %K-�&1390(  
 /0� 1 � /0� 1 ��u �- =��� 
9

/	H��  
�-,- %� !��1 =��  

��1 9 �- +,�-�. /0� 1  ��u �- =��� 
9 =,)� +"$

/0� 1� ��1 9 �- +,�-�. /0� 1  =,)� +"$"D!� � +"$

=-�>	?, "�� ^$�& /	H�� /0� 1 =��� 
9  

;<=� :0K�L$ ��"< �- y�"D$ +�

                                                      
1. Jung & Marshall (1985) 

2. Sharma et al. (1994) 

3. Piazolo (1996) 

4. Ahmad et al. (1997) 

5. Doyle (1998) 

6. Hatemi (2002) 

7. Balaguer & Cantavella (2004) 

8 .)�\�w!� �p���(,- �"D!��, �"DK)�, ���K�	�, � ("([8 ��(�g�, � "z �(- )���K,)	�, �/�(,)H �2�( � �:�,] �\��f$ �]�)( ��S1)�(- )��)9 �|� 4$,�9 K  ���� '�  2�	'�!_(, 

� �f�)$J( 

9. Awokuse (2007) 

10. Tekin (2013) 



22            :&���'�� � ��!�(�  
� @1 ��(�9 8, =-�>	?, "�� � %	�()�* +,�-�. 2��$ ^��@	$ +,)d, -��J)�%F�9 �-�#( %��9 � . ��..  

 

4- G�
H7 �>��� I
�  

4-1-    @�A��BB� ����2BBC �"�-BB�2:� ��BB< $�BB�

 D	-E-!��)MS-VAR(  

     %'B �- �%'��)� -� '$ %(�'$8 =)� /9 "��� :�, )� � >1 )7,

    +� '. 2J �- �
'�, (�'�]�) 
�06� �- +,)��S1 �� E� 1 2�$8

�"$ �- ��)	$,��� 2- � 
��d t)H  =��VAR  8, � �- 4( /< $

�"$  =��MS-VAR %$  b��D$ :��_��< \� 2, D& /� 2, 1

     =�'�)	$,��� /'9 
'�, :'�, Z�� :�, %!., �"�, .-)9 �-��	�,

 �"$VAR  ��]� )�S	$ /���   ��'u :�& �- �"(�,- %_	���� 

 %'$ v@H � �- 4( �"��
$ ^��?      ,� 2J /'� 3 '�)$ ��'�	u, 2, '1

/� �1 +� . :�, �- .-��J 
�-    %(�'$8 =)'� %B)'� %K�_o n�

 �"��
$ ^��?�� :- � "�, R )�8 +� . /�  

����|���	, ��� = 
����|���	, �	�		��	�� = 1����|���	, ���		��	�� = �  

=� B /� /9��    �"'$ =�'�)	$,��� �,-)�VAR  �'�]� �-   =�'�

 � `!	Y$���	 2�
( )7��������	�
 %$  ��]� \� =,)� ."���

 �Y
$�� ��� %$ ,�     �"'$ /!�'�� /'� 2, 1VAR(p)   )'�8

:-,- 2�
( �� = ����� + �	�������	 +⋯+	���������� + ��  
 /9��~!"#$0, ∑ ��' %$   "'D�J)H 2-)9 ^��f1 =,)� ."���

�-,- -�''C�,  �''�]� �- )''��S1 � ''U( /''9 
''�, 8�''�( �''�����  ,�

 �- /9 �����D
��"$  =��MS  %'$ t)H   - '���    /!�'�� /'�

�)�C(8  %$ -�C�, )�8 M 9��$ ��, /41)$ :- �  

() *��+��������	� , ��������	� , = ()-��|���	; /0  

 2J �- /9/  /� 3 �)$ +[��	u, =��)	$,��� 8, ^f
	$ =�,-)�

��]� %$ t)H :�, e��, )� .
���     :�'� ��'@	(, ��'�	u, 2, 1

��]� /� ,� `!	Y$ =�� :-��J 
�-  �1,� = ()-��2	 = 3|�� = �0,∑ �1,� =���	1	∀	�, 3	 ∈ -1,2,… , �0  
   ��)1�'$ \'� �- +[��	u, :�, 2-,- �,)? �� ��D9 ��� × � �

 ��)1�$ +[�@	(, ���	u,� %$ 
�- /�  2J 8, )>D& )� /9 "�J �1,�  ��]� 5 ?� ���	u,3  ��]� 8, "0�� %$ 2�
( ,� ."�-  

� = 9�		 … ��	⋮ ⋱ ⋮�	� … ���< 		0 ≤ �1� ≤ 1  

��]� �- ��)	$,��� )��S1 2�f$, 2-)9 T�UK ��  �"$ �`!	Y$ =��

VAR  �"$ /� ^�"41 %LRMS-VAR %$ )�8 :- � 

�� = ����� + �	�������	 +⋯+	���������� + ��  
     �'�]� )'�S	$ 
�0'6� /'� ��)	$,��� E��1 �"$ :�, �- /9���� 

%$ ,� � H �"$ :�,)��D� ."D	�� /	��,�    �'� )'�8 ^f� /� 2, 1

:-,- 2�
(  �� =

>?
@�	 + �		���	 +⋯+ ��	���� + ∑ ��AB	 		��	�� = 1⋮
�� + �	����	 +⋯+ ������� +∑ ��AB	 		��	�� = �CD

E
  

�"$ :�, 8, =-��8 +�0K�L$  2 7�( 7 +�& 6 $ %��)� =,)� ��

�-)9 �-��	�, =-�>	?,  �- ."(,�"$     �'�]� �- ��"'� ���'�,   =�'�

 =��)�S	$ :�DW�� � /�?��� =��)�S	$ =�,j7)d, 2,��$ `!	Y$

 %'$ +���	$ )_�- %U�6 1    %'$ /'C�	( �- �"'���    :'�, 8, 2, '1

�"$  =,)� ��  V'��K�)9) -)9 �-��	�, ��)�S	$ :�� 
�O!& %��)�

 �2,��f�� �2002 :244.(  

  

4-2-  &��1I-J��$�� �� 28"2: K  ���MS  

/L�,� ���, Y� /9 "�D9 t)H   )�S	$ �- :�� 
�O!&F	  �FG  ,�

 :�, ��]� )��S1 .��D9 %��)� ��]� )��S1 2�f$, :	H)7 )Q( �- ��

%$ ��,)H ,� 2�f$, /L�,� /9 "D9      �'�]� /'� �'�)�S	$ :�� 
�O!&

 �"'$ :�, �- ,jK ."��� )�S	$ � �-)9 ,"�� %_	��     /'� =8�'�( �'�

/L�,� 2- � 
��d t)H   .
�,- "�, Y( - <� ��)�S	$ :�� 
�O!&

%$ ��9 :�, =,)� ��]� -,"01 /9 :�, t)H �� 2, 1  /Df�$ =��2 

 �"$ 8, �"���MS-VAR  � %uqH) -)9 �-��	�, )�8 ^f� /�

%����  �y��-1389 :139:(  

HF	,�FG,�I= 	 JK	L + K		�	,�KGL + KGG�G,�M
+N9O	L�P� + O		�P��	,� Q	�P��	,�QG�P��G,� OGL�P� + OG	�P��G,�<

R
P�	

+	N 9S	L�P� +S		�P��	,�SGL�P� +SG	�P��G,�<
T
P�	 U��P + H�	,��G,�I , V= 1,… , W 

 8,U� %$    ,� 2J �'� �-��	'�, �"$ �- �)	D9 )�S	$ 2, D& /� 2, 1

 � ''H �"''$ �- .-)''9 Mj''u�	,�  ��G,� 2�''��  =�''�)�S	$ )''7

%$ �#(J )�-�@$ /9 "D	�� �"��
$ ^��? )�* %H-�>1  "(, 10   �'�



%�!& /$�D!>H  %
��w�G��w� =-�>	?, /0� 1 � "�� =���  ����	�� � 
��� ������ �
 ��	����� 1396                       23 

 

1     �- '� "��'� �q	'R, =��"'D�J)H �� �qR, =,�<, �"���1  �

  )s9,"'u Z�� 8, �"$ :�, :��Y1 =,)� ."D	�� ��]� 8, ^@	�$


��-  %���((ML) %$ �-��	�,  ��"$ b�,)6 )� ��q& /9 - �

%$ ���	u, 8, �-��	�, �� 2, 1   ��'�	u,) �"'� /4��U$ =��   =�'�

 ��]� /� �"��
$ )� A!01 (�"� )	!�H � �"� �, ��0  ��1  ��( ,�

���	u, .-)9 :��01 � )	!�H =�� +,"��
$ 8, �-��	�, �� �"1  �1t 

    ^'9 8, �-��	'�, �'� �"� �, �� +[��	u, � (%��)� -� $ /L@()

%$ /4��U$ +,"��
$ ."( �  

�"� �-8 :��Y1 =��)	$,��� e��, )�  %'$ � H �"$   2, '1

/L�,� -� $ �-   )�* .-)9 IU� )�S	$ �- :�� 
�O!&   2- '� )�'.

 =��)	$,��� 8, E,"9 )�Q	�	�  � ... �Q	�R�  =��)�S	$ b�,)6) FG,�%$ 2�
( (  /9 "�-FG  )C()7 
�O!&F	 %$    %(�'$8 �"'���

 /9�	,� = 1  =,)� )C()7 
!& � 
�,F	   /'9 %(�$8 �
��( �	,� = 0     =�'�)	$,��� 8, E,"'9)� )'7, b�1)1 :��� /� .
�,

QG�	�  � ... �QG�R�  =��)�S	$ b�,)6)F	,� �"D��� )�. )�* ( F	 � )C()7 
�O!& =,)FG  /9 %(�$8 �
���G,� = 1  
!& �

 =)C()7FG  )7, �
��(�G,� = 0  �:�K)�) "���2012 :253.(  

/L�,� %��)� =,)�     
'��$ :�"'Do =,�,- � H �"$ �
�O!&

%$ -)H /� )>UD$   %'$ ��,)'H ,� 2�f$, :�, �[�, ."���   /'9 -��J

/L�,�      %(�'$8 �8�'� �- �, 'YK- -,"01 /� � +�0H- /� 
�O!&  -� '$

     � /'��C1 =,)'� = '? =�,�'�, Z�� :�, ,jK �"D9 )��S1 /0K�L$

       /'�)C1 ,� =��	R�'� 
'�f� :�"'Do /'9 %��'�)�S	$ ^�!U1

�-)9 %$ -�C�, �"(,   :'�, 5 ?� A�?- 2�$8 /9 %	?� �w�� /� �"D9


�f�     �- )'��S1 ���'$�- ."'��4( �Y
$ ^4? 8, =��	R�� =��

/L�,�  %$ ,� 
�O!& , 8, �-��	�, �� 2, 1 ^., 
��&� �� � Z�� :�

   Z�� :'�, X��'	( e��, )� ��$ � .-)9 =8�� �"$ ��)�S	$ 
O!?

%$ /L�,� �- )��S1 2�$8 2, 1      2��- +� '. /'� �'�( ,� 
'�O!&  ,8

 �y��- %���� � %uqH) .-)9 :��011389 :142.(  

 

5- �E�	�  
��&�'	 ��� 
 �	���  9�� (�K�4 

   �"'$ -��J)'� �- /'!u)$ :�	�Y(    =)'� =�'�   %'��)� �%(�'$8

%$ %��(�$ )Q( 8, ��)�S	$ 
�06�  /0K�L$ :�, �- �� :�, 8, ."���

       
�0'6� %'��)� =,)'� ����'9 2 �'�)7� 8, �'��)� � QD$ /�

��,"	$ /9 8 ��"(, � + �8 2 $8J 8, ��)�S	$ %��(�$  2 $8J :�)1

     �
'�, =��	R�'� 
'�f� 2�'f$, :	H)7 )Q( �- �� "u,� /
��

                                                      
1. White Noise 

%$ �-��	�, .- �  

  

5-1- I1�!��"� � 9�!1 �!�!�� &��1  

�-,- 8, )6�u /0K�L$ �-   �K�'R�( "�K 1 /([�� %(�$8 =)� =��

 2�'
( )�S	$ 2, D& /� /(,)� %!R,-     8, � =-�'>	?, "'�� �"'D�-

��� %B �%	�( )�* +,�-�. )�S	$  =��1352  �11391  �-��	�,

%$ �"� y,)Y	�, =�9)$ \(�� ��$J 8, /9 - � )�S	$ :�, ."(,   �'�

 /�%��)� �- %�	���_K +� .  %'$ �,)? �-��	�, -� $ ��   �"'()�7

 �� b�1)1 /� /9LEX  �LGR %$ �-,- 2�
( ."( �  

/L�,� %��)� 8, ^4?     �=-�'>	?, "'�� � +,�-�. :�� 
�O!&

  � + '�8 "u,� /
�� 2 $8J 8, �-��	�, �� ��)�S	$ :�, %����� ,"	�,

8 ��"(,2 )1992, �-��	�, �� �g� � �"� %��)� (  �"'$ 8MS-

VAR  %'$ :��01 ��)�S	$ 
�O!& 
#<     8, �-��	'�, ^'�K- .- '�

    :'�, /'9 
'�, :�, �%����� 2 $8J =,)� 8 ��"(, � + �8 2 $8J

    +� '. /'� ,� 8�, })'( ��	H� �- =��	R�� 
�f� ��� �2 $8J

��- 2 %$ :��01 ,8 2 $8J /9 %K�u �- "D9   %'f�- M��'0	$ =��- 

�g!�H � /	H�� ���01 )K H- � 2�)�  �- ,� =��	R�'� 
�f� ��

%�( )Q( �- %(�$8 =)� =��)�S	$ ��	H�  2 $8J :�DW�� ."()�7

2�)� +� . /� ,� 
�f� ��� ��( 2�)�    /'9 /'	H)7 )Q( �- ,8

 /'C�	( /� )CD$ )$, :�,    '����( 8, 
'��-�( =)'�7��%   =�'�)�S	$

%$ %(�$8 =)�    2��- :�'�01 =,)'� 8 ��"'(, � + �8 .- �   %'�,8

�"$ �=��	R�� 
�f� ��� �, ,� )�8 =��,�-)9 /z :"(,  

∆yt = μ + αyt−1 + βt + 	θDUt +N cj∆yt−j
k

j=1
+ εt 

∆yt = μ + αyt−1 + βt + 	γDTt +N cj∆yt−j
k

j=1
+ εt 

 ∆yt = μ + αyt−1 + βt + 	θDUt + γDTt
+N cj∆yt−j

k

j=1
+ εt 

 )�S	$ �� H �"$ �-DU      /'9 
'�, =8�'C$ )'�S	$ M)0$

��� =,)� |��� =��     =,)'� � \'� �'� )�,)� 
�f� 2�$8 8, )1

��� )���  %'$ ���	R, ,� )�. �,"@$ ��      )'�S	$ ��'s$ =,)'� ."'D9

D58 ��� =,)�    8, "'0� =�'�1358      )��'� =,)'� � \'� -"'&

                                                      
2. Zivot & Andrews (1992) 
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��� %$ )Q( �- )�. -"& ��    )'�S	$ :�'DW�� .-)�7DTB   �'�(

2�
( =8�C$ )�S	$ �"D�- ��� =,)� /9 �- �   |��'� =�'�   8, )'1

 )�,)� 2J �,"@$ =��	R�� 
�f��� �V − Wi�    )��'� =,)'� �

2�$8   %'$ )�'. 2J �,"@$ ��     ��'s$ =,)'� ."'���DT54   =,)'�

���  =��(t)  8, "0�1354 ) �,"@$1354-t��� )��� =,)� � (  ��

%$ )�. ."���   8, t)'& �- )��S1 b�1)1 /� [�� +[-�0$ �"'4$ �

)��S1  8, t)& 2�$��� )��S1 � b�� �-�"4$    2�'
( ,� b�'� �

%$  "u,� /
�� 2 $8J E�C(, =,)� ."D�-8  /�'6)H 8 ��"(, � + � j = 0  /�6)H ^��@$ �-j < 0 %$ 2 $8J - �  +� . �- �

  /'9 
�, )9� 2���� .
�, ���� )Q( -� $ )�S	$ �)�. /�6)H -�

       +� '. /'� %(�'$8 /!'.�H \'� 8 ��"'(, � + �8 2 $8J =,)�0.15W < Wi < 0.8W  )'� � �"� /	H)7 )Q( �-   8, \'�

��� =,)� %K �0$ +�0�)$ ^?,"u Z�� /� � H +[-�0$   =�'�

%$ -��J)� `!	Y$    �'� ��'Y	(, 2 '$8J :�, �- .- �  
'�f� �

:���� e��, )� =��	R�� )� ���$J �,"@$ :�)1    +[-�'0$ 8, \'�

%$ :��01 2 ��)7�    �=)'7)7 =� '>D$ � e)LH) - �1388 :

39(.  

 ��"< �- 8 ��"(, + �8 "u,� /
�� 2 $8J X��	()2(  �-,- G���(


�, �"�:  

 $��)2 .8 �"(, � + �8 "u,� /
�� 2 $8J X��	(  

���
��� ���  � M�A 9����N9���<  

 �,"@$

���$J  

 ���


�f�  
�"$  

 �,"@$

���$J  

 ���


�f�  
�"$  

685/4 -  1367  

 )��S1

 8, t)&

�"4$  

970/3 -  1359  

 )��S1

 8, t)&

�"4$  

126/4 -  1381  
 �- )��S1

b��  
390/3 -  1361  

 �- )��S1

b��  

877/3 -  1382  
 �- )��S1

�- )�  
787/3 -  1359  

 �- )��S1

�- )�  

;<=� :A@U$ +�4��U$ 

%$ �"$J 
�- /� X��	( �- 
?- ��  +,�-�. /9 
H���- 2, 1

  /'K-�0$ /� )� :	H)7 )Q( �- �� =-�>	?, "�� � +�$"R � [�9

  8, t)'& �- )��S1 �"'4$�S1 � '�    �- 2�'$��� )'��S1 � b�'� �- )

 8, t)&�"4$ 
��( �(�$ �b�� �  � + �8 2 $8J )�. /�6)H �

%�( -� 8 ��"(,  �,"@$ /fD�, ^�K- /� .- � =,)� �"$J 
�"� ���$J

 %(,)U� )�-�@$ 8, �#(J1  � ".�-5  8 ��"(, � + �8 2 $8J ".�-

�9   /'L�,� %'��)� � QD$ /� /C�	( �- .
�, )1     �- :'�, 
'�O!&

��)�S	$ ��, /41)$ ^6��1 )�S	$ %$ �(�$ /9  /	H)7 )Q( �- "D���

%$ .- �  

 

5-2- $�� ���I2C  

 �"'$ 8, �-��	�, �- E�7 :�K�,   =�'�MS-VAR    /'<�- :�'�01

 �"$VAR      �1�, '� �'� \'�z�9J =�'����0$ 8, �-��	�, �� /D�#�

%$ :����  ��"< �- ."���)3(     �1, '� � \'�z�9J ���'$J )�-�'@$- 

/�?� =,)� :����   =�'�1   �'13     �"'$J�- G��'�( /'�    /'9 
'�,

�9  /�?� �- �����0$ :�, �,"@$ :�)11  /�    �"'$J 
'�-   �- .
'�,

"$ /D�#� /�?� /C�	( �1 %$ ��Y	(,  .- �  

 $��)3 .�1�, � � \�z�9J ���$J- /D�#� /�?� :��01 =,)� :���� 

 ���$JSB  ���$JAIC /�?� -,"01 

022/0  239/0 -  1*  

320/0  119/0 -  2  

619/0  002/0 -  3  

* /D�#� /�?�  

;<=� :A@U$ +�4��U$  

      "'��� �-��	'�, -� '$ �"'$ �'�]� /D�#� -,"01 "0� /!u)$ �-

%$ � QD$ :�"� .- � :��01    +�'&qB, =�'����0$ 8, 2, 1AIC 

��]� -,"01 :��01 =,)�      � ��9,-,��'� /'0K�L$ .-)'9 �-��	'�, ��

)  K 	7�g�2003%$ 2�
( /D�$8 :�, �- (     /'9 =-�, '$ �- "'�-

� �- +,)��S1 � %��)� -� $ +,"��
$ -,"01   /'� �'�)	$,��   �8,"'(,

 ,� ��]� 
��- -,"01 \�z�9J ���0$ 8, �-��	�, �
�, |��� %H�9

%$ :��01 ) ��"< ."D94G�� � \�z�9J ���$J �,"@$ (  �,"@$ :�)1


�,� "01 =,)� ,� %���(��]� -,  =��2  �14 %$ G���( ."�-  

 $��)4 ./D�#� ��]� -,"01 :��01 =,)� \�z�9J ���$J 

 ���$JML   ���$JAIC ��]� -,"01 

803/25  606/11-  2 *  

093/20  657/9 -  3  

117/15  854/6 -  4  

* /D�#� ��]�  

;<=� :A@U$ +�4��U$  

) ��"< /� /< 1 ��4%$ (    -,"'01 /'9 
H���- 2, 12   ��'�]�

�9 G�� � \�z�9J ���$J �,"@$ :�)1    
'�,� )s9,"'u �,"@$ :�)1

/	�,- ,� %���(       /'D�#� �'�]� -,"'01 /'C�	( �- 
'�,2   ��'Y	(,



%�!& /$�D!>H  %
��w�G��w� =-�>	?, /0� 1 � "�� =���  ����	�� � 
��� ������ �
 ��	����� 1396                       25 

 

%$ /� :�DW�� .- �  �'�]� �- 
�O!& %��)� ^�K-    `'!	Y$ =�'�

 �"$MSIAH(2)- VAR(1) %$ ��Y	(,    �- /'9 - '�  :'�,

 8, t)& /!�< 8, b�,)6 /�� �"$�"4$   /'�?� b�)'6 �   =�'�

��]� /� =-�>	?, "�� � +,�-�. /	��,� �"$ =��   %'$   � "( '�

��]� �- �#(J =�,j7)d, �,"@$  =��1  ��2.- � "�, R +���	$ �  

) ��"''<5/''� %''<�)R X��''	( (  �,�''H, E)''( 8, �"''$J 
''�-

MATLAB %$ G���( �"$ :�, =,)� ,�    � 9j'$ �"'$ �"�-

%$ ^.�u %���( 
��- )s9,"u Z�� 8, �-��	�, ��  :�, �- .- �

2�
( ��, 2 	� ��"< /K-�0$ )7    2J /	'��,� )'�S	$ /9 
�, =,

   /'�?� b�,)'6 2J )'�8 �- � 
�, +�$"R � [�9 +,�-�.   =�'�

��]� �- =-�>	?, "�� � +�$"R � [�9 +,�-�.    `'!	Y$ =�'�

� 2��
�, �"�   2J �- /'9 �E�- /'K-�0$ X��	( ��( E�- 2 	� �- .

/� =-�>	?, "�� %$ /	��,� )�S	$ 2, D&    ^@	'�$ )'�S	$ � "���

    +�$"'R � [�'9 +,�-�'. � "�� })( /�?� =��)�S	$ ^$�� ��(

%$ "D���.
�, �"� �-,- 2�
( �    -"'& �'�( :�)�8 
��? �-P-

value  ���$J /� 3 �)$DAVIS 2�
( /9 �  %'LR )�* �"D�-

%$ ��)�S	$ :�� 3�41�, 2- � "���.
�, �"� )9� �  

 $��)5 . �"$ :��Y1 X��	(MSIAH(2)- VAR(3) 

 =-�>	?, "�� :/	��,� )�S	$LGR   +�$"R � [�9 +,�-�. :/	��,� )�S	$LEX 

PROB  STD  COEF   ��]�1  PROB  STD  COEF   ��]�1  

050/0  02/0  04/0   8, t)&�"4$  001/0  04/0  12/0   8, t)&�"4$  

001/0  12/0  38/0  opqr�s 298/0  13/0  13/0  otur�s 

767/0  08/0  02/0  otur�s 226/0  19/0  22/0 -  opqr�s 

-  -  115/0  ���0$ M,)U(,  -   --  187/0  ���0$ M,)U(,  

PROB  STD  COEF   ��]�2  PROB  STD  COEF   ��]�2  

039/0  11/0  25/0 -   8, t)&�"4$  045/0  13/0  28/0 -   8, t)&�"4$  

567/0  52/0  29/0 -  opqr�s 845/0  18/1  24/0  otur�s 

813/0  84/0  18/0 -  otur�s 953/0  68/0  11/0 -  opqr�s 

-  -  1775/  ���0$ M,)U(,  -  -  2101/  ���0$ M,)U(,  

803/25  Log- Lik  

002/0 DAVIS  

%D0$ kL�*  =�,-5 .".�-  

;<=� : �,�H, E)( %<�)R �A@U$ +�4��U$MATLAB E)( "9 �  v� 1 �"� /z,�, =�,�H,Perlin  

 ��"< X��	( /� /< 1 ��)5( -"& ���, /!u)$ �- �P-value 

 ���$J /� 3 �)$DAVIS  ,� ��)�S	$ :�� 3�41�, 2- � %LR)�*

%$ "��l1 2 	!��� ."D91 %$ 2���  8, t)& �� ��]� /9 "D9 �"'4$ 

  8, t)'& �� ��]� � - 9� ��]� �"D�- 2�
( %�D$ �"'4$   
'4s$

%$ A(�� ��]� �"D�- 2�
(       2�'
( \'� �'�]� :�,)��'D� ."'���

2��� E�- ��]� � A(�� �"D�-  %'$ =-�>	?, - 9� ���- )7   ."'���

-       "'�� �R�'� )'d, ��, /'K-�0$ � (A'(�� 2,��-) \'� ��]� �

/�?� � =-�>	?,      %'D0$ %'	�()�* +,�-�'. )'� /'B �)$ =��  �,-

                                                      
1. Hamilton (1989)  

%�( "���.        "'�� })'( /'� 3 '�)$ /'9 E�- /'K-�0$ �- �:�DW��

%$ %D0$ +,�-�. /�?� ��( "���     �'�]� �- /'C�	( �- .
'��( �,-

� =-�>	?, "�� � +,�-�. 2��$ %	�O!& � 3�41�, \�.-�,"( - < 

  +,�-�'. )� =-�>	?, "�� +,)d, ��( (- 9� 2,��-) E�- ��]� �-

%D0$ %	�( )�*    3 '�)$ /'9 E�- /K-�0$ �- �:�DW�� � �- 4( �,-

%$ =-�>	?, "�� /� %D0$ +,�-�. )d, "���  /C�	( �- .
��( �,-

  -� =-�'>	?, "�� � +,�-�. :�� 
�O!& � 3�41�, ��( �- ��]� �-

%$  :�, �� .- �%$ `�. 1      8, E,"'9 x�'� �- /'9 
'H���- 2, 1

��]�   /'L�,� �'�         "'��l1 +,�-�'. � =-�'>	?, "'�� 2�'�$ %'O!&

%�( .- �  
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) ��"< �-6  2�'�� ��]� )� +[�@	(, ���	u, (  
'�, �"'� �

 �- ��]� /� 
4�( \� ��]� /9 
�, :�, 8, %9�u A�@U1 X��	(

,) \� ��]� �- 2"(�$ ���	u, /9 =� B /� �
�, )1�,"���  ��'@	(

 �� )�,)� (\� ��]� /� \� ��]� 8,93/0 %$     /'9 %K�'u �- "'���

 �� )�,)� (�- ��]� /� �- ��]� 8, ��@	(,) �- ��]� �- 2"(�$ ���	u,

83/0 %$ �,j< E�- ��]� /� 
4�( ��, ��]� /C�	( �- ."���   )'1

        �'9 
'K�u �- )'� =,)'� �'�]� )'��S1 ��'�	u, %H)B 8, .
�,

%$ 	u, /9 =� B /� ."���   �- �'�]� /'� \� ��]� 8, ��@	(, ���

 �� )�,)�069/0 %$  \� ��]� /� �- ��]� 8, ��@	(, ���	u, � "���

 �� )�,)�16/0 %$       ��7"'(�$ ���'�� �'�]� �- )'� /'C�	( �- ."���

%$ ."D���  

 $��)6 .��]� +[�@	(, ���	u, ��  

 ��]�2   ��]�1    

168/0  931/0   ��]�1  

832/0  069/0   ��]�2  

;<=� :A@U$ +�4��U$  

�,- �( �- ) =��1) � (2      /'� �'�]� )'� �- :	H)'7 �,)'? ���	u, (

) �,- �( �
�, �"$J �- G���(1 �- ���)� :	H)7 �,)? ���	u, (

 ��]�1 ) �,- �( �2  �'�]� �- ��� )� :	H)7 �,)? ���	u, (2  ,�

%$ 2�
(  ."�-  

  
 �����"1 . ��]� �- ��� )� :	H)7 �,)H ���	u,1  

  
 �����"2.  ��]� �- ��� )� :	H)7 �,)H ���	u,2  

) ��"< �-7      ���'� )'� /'� 3 '�)$ +[�'�	u, /� /< 1 �� ��( (

��]� ��� \�f�1 /� �- � \� =��  ��]� )� �- /	H)7 �,)? =��

%$ �Y
$ ."( �  

 $��)7 .��� ��]� )� �- /	H)7 �,)? =��  

1352 - 1353- 1354- 1355- 1356- 1357- 1358 - 

1360 - 1361- 1362- 1363- 1364- 1365- 1369 - 

1370 - 1371- 1374- 1375- 1380- 1384- 1385 - 
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