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��&1�
 ����  �	����C��*	�  % �=�	* 	�     ���(� �='� �� !5	$� ��	� �	�          �)� ,
�)�� �� 6)L 5 #
��� ,
-

   %�='� 9��  ,	�/	�  R.�S�/�.�   ��  #���� �	TG ��	<��� ����  �� 
)��.  �� %#�5�)�    &	)' �� �	����)C
����  .��    ���(� ����  I�
�� % �   �          � ��*�/ �1� �� ���C ���F ����  I�
�� �� ��U� !�����-

5���(� ����  	� 
���� 
<� 	����C 9�� %	H �� �� ��	> ���*� ��� ��UD-�S 5 #	*� VJ� W
(�U� .
  � �1� �� � 
��   	  ��- ���(� 
�	� %����  �� +�� ���� .�� ,���� 	� X     ,G !	)�.?� 5 ��)D��� 9)�� �� 	M


�����        )X(* %��	�)� �� ������ ���; ��               #����)/ �	)����	� 5 ���()� 9��)� 3���
) %��*��)�L ��5	
 ��	<��� #
(�G 5 ���(C �	�	(N(  5 !AM� %� ���	�O
(C +<* 5 +' �� ��S ���(� .

 � ,����       �� 3�� ,G 
(�	�� %��� 9�� �; �  ��(� ���� �	<��� OX� ���(� ����   �	�
)G�� �)� �)M
        �� �� 8	S 3$� R5�* �� �-	�         ��
)G�� 5 
?� %	��L %���(� ��	<��� 5         �	)�Y	C !���	)� �)� ����)�� 
Y	� #�5.*� R��� 	� #
- ��S	�
(� +�
D  .1

        ,��(F �� �� 3�(� %�5
?	� @AB�� ���1�       �) �)1� �� ��)��  �� �         �
)��� %�)�H�  9)�� 5 ��)�/
[3�� \�	� ,���� �	<��� �� �5
?	� ��	<��� 
-� �� � ����* 	�G �C 3�� &�]� 9�� �� ���NU�	L

1 .��	� ��23 �	�
          #	 �� �� 
G�� 5 &	^�-� 9���  �� .(�� ��	<��� 
-� ���1�       ��)� #
)- 	)(� !4
) .    �)�1� ��	/
(�)���

 ��	L %�5
?	C   �M?	C %��(5 ,��(���� 2      
(�-�� ���� .(�C ��`	  3�  �N��  .  3�L a�M 	��GO   �� 9�.)(�C
�5�	� �:�/� %
��	�� 	(� ��	<��� 
-� +�=�  5 ��."  ��)Harrod, 1939 (    &
) �)C ��)� ��C 9�?5�

��� ����  �� 
-� �M���c  8	� .3

     !5	$� ��B* a�B 5�)B��A��c�	�   (�.(�� 3�L 5 	� (��       �5�	)� &
 �	����5
� V��<  3�> 
  ��	��-��  
���5G +�F �� .      �?�� �	� �� �(�D �� e��A��c� a�B)1956 (      �� ��	<)��� 
)-� %3��

      #��� 3�$�� 5 3��� �� �����5 �=	F    �)�?45� �	�)   ��	�)�5 �	)� (       �) 	)��G �� #�	$�)�� ��G�	)� 5 
)���.
         �
�=C fH� %��	<��� 
-� V���  �� %#	/
�� 9��  �) +g	� +��F ���F ���� �=�� 5   E)� �� 5 ��)-

    � �*�� #
�	���	� +	F e� 5 �	� %��	�� �� #
�h�L ���	  !��� �� �� &�<� %#�	� &
   �)C 
)(C
 �=	F ��S �� 3�� �X(* 3*���L +	- #
�	���	� +	F 9��,5�� ��� �XH= ��-.

3�L(�.(��	�    B��A��c� ��	<��� 
-� 8��$ 	� �   � �� �   � &Y
��� 5 
((�       
)�?�  K�	)  �)� 
((�
+�O    B��A��c� 3*	��� ��	L i�:�	: 	�O  3�� 3���	� .         3)S��(B� 
�?�  +	F ,��(F �� �� ��	�� 	��G

1O ����,��	M�� 5 �=��1382j% 231.

2- Kaldor, Pasinetti, Kalecki and Robinson
3- Pones-Novell and Viladecans-Marsal, 1998, p.3.
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        ��� �� +	� 3�	�� ���	� ��>5 k�* %
���
� &�D�              �� �� �?�)� �	)� �)� �)(�D K)���  �)��1� 5 %
)���lL
�
((� .  	� f?	: 5 +�	H  ��(�.(�� 3�L %E��AC�c� 8��$	� %3��� +�B�  %��	�� 3-	D�� 3���� 

��	��L ���� �B�(B  ���^  5 
G�� K��� ��	<��� 
-�m�J ���5 
((� ��� n�� ���� �� �4�� fH�
    
(��� +g	� ��	<��� ��	��L �� .            ��	�(�)�L 
)-� �	�?
) 9�� ��	�� �	��� !5	$  ���(�� 	� ��)� ��

,	/
(�������� ��>5 a�M 9�� .
         ���1� 8	� 8�
C �� �C 3�� �g	�	(- +�	� ��H�  �=�� oS �� K��5 �� ,G I5�� ����L)  %,��)(����

�5
?	C 5 �M?	C (3�� ��*�/ ��S �� ��.
    &	� �� ��S ���1� �� �5
?	�1966� ,	��          !5	)$� �	)�*� 
)�=� �	<)��� �	)�	H  I�); �)C 
)(C

�	��������	<���3�� .9���� %#	/
��E��AC�c� a�B ���1��� �CfH�+��F� ��M  ���F %
(C
,5�� 8��$ 	� 	� %3�� !5	$� �	���#p�5 3���� �C �M�q�?�(M  3*���L ,�����+	B  �� ��#��� ��5

� 3H�	J %����
(C.
          �� f��.*� ���; �� 	�	H  f��.*� %���1� 9�� ��    �	���*�r ���/�	C   ��	�� ����  5 �
�?� %���l/

       �) #
)(�G �� ��	<��� 
-� a>� ��)- .    �� 	)�	H  f��.)*�          �� +)�	' E)�q�?�(M  3*��)�L �)"��� 
�*��,	M� @	�H �	�3�� ��lL.

,�5��5 ��?	J �� �� 
-� 8��$ 9�� %�5
?	C)Verdoorn, 1949(���    �)� �� ��	<)��� 
)-� 5 
(�./
 �*�� �=��5  -	� �	��L �	�    � V���  @	�H �� �
�� . �*�� 9��       ���; �� 
�?�  f��.*� 	� @	�H �	�

   �* 5 �X(* �	��*���L�  
)(�"  8	)"�� #�� �� ���/�	)�,���"1  3)��      �) t<)U  VJ)� +)�	' �)C 
)-	� .
�"���        *� uF	� 	�	H  
-� �� 3�� 9�� �5
?	� ���/ #��� f��. � ��5   #��� f��.*� 5 %��-   a)>� ��5

 3�	�� f��.*�L � ���l         ��- � �"( 	�	H  f��.*� �� �� 9�� 5 ���/.        �)��; �� �� 
)(���* 9�� �5
?	C
��C ,��G ��S 
-� ,��	� �� (Ibid, p 4).

��AS &
�� ��� !�	DF ��� ���� #�	$��� ��� 5� �C �"(� �	<��� #
-:

y a bx ε= + +

  ,G �� �C%x � n�� ,5�� 
-  ��	S�	C &�<� ���  ��)   ��	S�	C 3�(� fU� #�5.*� R��� 
-��� (  3)��
5y�  
-� n�� 
���  �=S�� t?	S	� 
�?�  
-� n�� %#�����5 �)�	S�	C 3�(� �� &	^�-� n�� 	� 5  ��

5 
-	�ε3�� &AS� W.> .��.
�5
?	C  	� ��  &1966#��� 	� 5 &
 9�� �� #�	$��� 	�#��� �� ���/ �	�12�wF ���C OECD  ���)�

��	� #�5�1953O1964��S 9����� ,��G 3�> �� ��JH ,����/� +�=�  5 ��."  E���� 8	"�� .

1- Learning by doing
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   � �5
?	� &45� ,��	�    3�(� �� 
��/��	S�	���      3)�� ��	<)��� 
-� �� �  .        
)�?�  
)-� 9�)� %�)(��
S	��=S�� j	 3�(� 
�?�  
-� 5��	S�	������� ��>5 3Dx �J��� .
)1(β >1 0i i iQ QM uα β= + +1 1 1

  %,G �� �CiQ 5 iQM   a� �  �� 
-� n��  �=S�� t?	S	� 
�?�  n�� 5      f)U� &�<)� 
)-�    3�()� 
��	S�	C
(��� ��.

 �5
?	� 845� ,��	� ,�5��5 o4��  #
- 8	"�� !�
�	� �� �(�D %3�� I5�� .�� ,�5��5 ,��	� �� ��
 3�	�?	��� �	<��� ��)Verdoorn 1949(. 
-� 9�� �� 3-�� 	F4�� ,�5��5 #�����5 3�(� fU� �� �	� 

���� ��>5 3Dx �J��� 3�(� fU� X+� 
-� 5:

)2(β >2 0i iPM QM u iα β= + +2 2 2

�� ��%,GPM,	�� 
-� #
(��#�����5� 3�(� fU� 
-	�.
   � �5
?	� 84�� ,��	�    
-� �� 
��/#�����5   +� )#���  ��	<��� �	��U� ��� �� ��5 ( 3Dx ��; ��

� �$( ��; �� 5 3�(� 
�?�  
-� ��3�� y��� ���(� ��T �	��U� �� &	^�-� �:

i i iP QM uα β= + +3 3 3 β >3 0 )3(

,G �� ��%iP 
-�#�����5�+3�� .(Wells and Thirlwall, 2003; Leon-Ledesma, 1998).

  �=F %�5
?	C !	��1� ��7  2T�    ��� �� ��	��� �� 
  #�5� 5 	��           �� 2)� 5 �)��"  �D(> �� 2� %��	� �	�
      3�� #
- �>�� � ��	H��� 	� %��1� �D(> .    %#
- ���5 !��	H��� 9����� ���	H���        &�5�)�  5 a)�C E) 

)McCombie and Thirlwall, 1983 and 1994( 3�����	� 	��G ��	�84�� 5 845� ���� �� �5
?	C &�]�
  ����  &Y
��� 5 
����
���C          IAS K��5 �� 3�� 9M� 9����� 9�� �� 3�=F 3�> �C,G �)��> �C
)-	�

�5
?	C@
'#��3��(Pones-Novell and Viladecans-Marshal, 1998, p. 6).
��
(:                   &
) ,�)�G &	)D�� �� z	*�� ��	' ��?	J ,�: �?5 3�� 42� �5
?	C !	��1� �� �	H��� 9��


-� �� ��5
?	C )&45� ,��	� (���	� �� �	H��� �l? %3�� ,���� ��	<��� ���"  	� ,G 3�F��� 5	�5 845� �
��� ���5 �==S ��H�  9�� {��� �� 84��
(�.

2 .
 � �4 1", �
!	��1� #�	-� 	��G �� �S�� �� 3��� 9�� �� �� 3�� ��*�/ ���� ,��G ��� |=�U �	������� �5
?	�

���- .���#��� �	t?	S	� 
�?�  �=<* �	��=5fU� 
�?� 3�(�e�.B����&	� &5� +<*1980 	  
  &	� 8�� +<*2000�� 	� 5 ��� ���� #�	$��� ��� �� 2� �	�B�(B  ���/�	�  3)�=F 5 �N�)-	D��  %�)"��/
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,��	�                5� 3�=F e� �� 
��� �"��� 9�
� 5 ��� ,��G e�.B �	<��� ��� �� �� �5
?	� &5�  9�)� �*�;
�� ������ ��>5 ��^� 5� 9��+	���;����*�� � �5
?	C
-�(KEG)� 
��7  ��
(C)Diaz, 2003(.

 ���� &�5 &�  #���� �� .?5 �� �H�H�  ��45 #�5� �� ��	H��*G ���� 1980O1996 9����� 
���� 8	"�� 
��        3)*�/ ���)� 
)��7  ��� �5
?	� ��	/ .        )� ��)S �)�?	J �� 	)��G            �� f�)� �)� 
�
�)�� �)"��� 9)�� �

               &�<)� 
)-� �� !5	)$  �� �)-	� %��	)H��*G �	����� ��	<��� 
-� n�� 9�� ��>� !5	$  �� ����
 ��	S�	� 3�(�  3�	����� 9�� �� .#���             ��	)�> e)�	� �)�1� �)$=�U ��	)G K�	( �� ��?	J 9�� �	�

          � �	�=�=�  5 ��."  5 #
- ��5G��/ 	H��*G ����  e�	� 5           ����)�� #�	)� ,��)��/� �)� ,G �� #
- 8	"�
             ,���) #�	)G �� ��	w)* �N��)D����S �5�� �� ����'� ��1( �� ,G �� �� 3��1   3)�� #
)- #�	$�)�� 

 (Wells and Thirlwall, 2003).
8	     �5
?	� 9����� ��S �?	H �� 9�/O     #��� @	�� �� �� ,�5��5     #�5� �); ��	�> E�	� �	�1960O1988

  � 
(: ����      5 ��� ,��G #
- ���(� #�	  ���              3�()� 
)-� �Y	)� �	)�S�� ��
�)�� �)"��� 9�� ��
��	S�	���      5 
(=�	  %�.�5
�� %��L	N(� �	����� ��      �Y	� �	�S�� a>� @�����#�����5    	)4� %
�� 

      f��.*� uF	� ���(> #�� ��#�����5           5 ��)� �)$( �)"��� �.?	 �� 9B�? 
���/      !	)��1� {�)�" ��
	� 3))*� &�]))� �))�� �5
))? .   2))� e))�(B  %�))�?	J 9))�� �� #�	$�))�� ���)) e))�(B ��))� �N�))-	D��.

(Mamgain, 1999).
             #�5� ���� 	L5�� |=�U �;	( �� �� ,G &	-�	 ,	��Y5 5 &5	�.��L1984O1992        9)�� �)� 5 
)����G 

     5 845� 9����� �� 
�
��� �"���       � 	L5�� �;	( ��	<��� 
-� 	� �5
?	� 84��     �	/�	)� ����� ��� #�5� �
3�� .     ��	w* �"(� �	<��� R5� �� 	��G2             ,	��� 2F� �� �� ��: 
(��> #��� ��S �	�=�=�  5 ��."  �� 

                 ��)>� o)��5� �(�� �� �
�$ �	��� !	FA;� �5	' %��?	J ��� �	�
'�5 ��	B 5 ��	w* 3����
   � &
 �	���^� 9��          � �"()� �	<)��� �� zY�)�� �)� 
-	�         �) K)��5 3)=$T ���) e�)�A ��)-.

Pones-Novell and Viladecans-Marshal, 1998).(
,�c?O   ,�5��5 ,��	� 	��
?)�5
?	� 845� ,��	� ( ���� ��17�� 	��	}�� �HJ(    
)-� n�)� o4��� @	��

  9��1962O1973  %1973O1983   5 1983O1991  5 ���G           �)� 3D�)� ����.*� #��	� �� 
��� �"��� 9�� ��
     3�(� fU� �� @	�H��	S�	������� ��>5 	��	}�� �� �5 ��?	J ��� �;	( ��  . ��S �	�(��U  5�

    ��� 8	))"�� |)=�U �	)�B�(B  �� #�	$�)�� 	)� ��)     �	�?
)) 5 !	)��� +��
)' R5� +	)- ��	)�M�(M 
     3�	` 5 �*�	<  !��`� 	� �*�; e�3 (�� a���� �� ��
�� �	��� !5	$  �� ���� #
�	� 5  �� #
)G 3�� 

���� ��>5 !5	$� �	�-5� 9��  ���/�	� ��)Leon-Ledesma, 1998(.

 z	(����* ,��G �(�� �����5
?	C ��	<��� 
-� �� � ���H�	� ~�� ,���� �	<���
�� 3*	� ��.

1-Moran Statistic 2- Spatial Econometrics
3- One way fixed and random effects models
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3.4 1", �5+)�&�� 
 � �q�?5
�  �     4�=F ��?	J 9�� �� ��*� �	C �"��/ 31��G P�	�� #���� ��   �N�)-	D�� 2)� ,2 3)��  .  �	)G

     #��� %��H�  9�� �� #�	$��� ���    ��	� ��� �	�1338O1379          f)U� #�5.)*� R��� �	)���^� ���)� 
  3�(���	S�	����=S�� t?	S	� 
�?�  5 )����� !��� �� (�	G ��     o)��  #
)- ��)�( �)= �	��	�'

,���� �A�� �����> �.C� E�	����� ���	� ��	L &	� 3�	` 1376�
-	�.

1%3 .6 �7 �	83+�./

�"��/ (Granger, 1969)3�� 
�C� 3�=F �=c� �� 5���L .3�=F �� 5� |���  ��	�� +��%   3)�� 9)�� 
 �CX3=FY���-l/ ���	H ,��C��1( �/� 
-	�X��
H �(�� f�LY
�U� ��D�� ��.

1%1%3 .�93�: 6 �7 ;+3 .� 6 �7 �	83+�./

  ���G �� ��	���            $��� ��� 3�=F 3�> ,��G ��1( �� �"��/ 3�=F {�� �� 3�=F �	�  ��*�/ ���� #�	 
��
  ,��)N�� 5 ��)/ ��(Geweke et al, 1983) .��)� %(Sims, 1972) �)"��/ 5(Granger, 1969) ,G �� 

�=�>
�� . �� �S����G      ��S 9��U  @	�� �� .�� 3�=F �	��    �����)� ,����/���S 	� ,����/�)VAR(

� 	(�#
- #�	�� 9�� ,G �� �� 
�����* �� ,�� (Fisher, 1992) ��^� 5� 9�� 3�=F 3�> ,��G �� ��
,��N�� 5 .=�/ .�� 5 3S���L 
G�� 5 &�L(Giles et al, 1993) 5� 9�� 3�=F 3�> ,��G �� �(�D ��

��C #�	-� %��� ��	<��� 
-� 5 !���	� ��^�.3

��=� 5 �M?��/(Guilkey & Salemi,1982)����� ��� �� �� 3�=F �	����G  8	"�� e:�� �	�
#��� �	�(��L 5 #�������� ��� �� �"��/ ,��G �� 
��
��- #��� V�>�  �N�� {���� �� 
�	� e:�� �	�.

 �S�� �� #
G 3�� �� P�	�� �?5 %3�� &5�
� �	��� 3�=F 3�> ,��G ���� �"��/ R5� �: �/�
� �� %!	�?	J
(��� #
((B- �	��� +�� !	1'A �	D�F:

   	U��� ��5�L %&5� ���      ��S !Y�	� �� a�	( �$�5 &�; i    	)� ,����/�VAR      ��); �)� �)� 3)��
�	H���      � ���� ��`7  3�  �� P�	�� �.�N����
��.     ��	�(���� �x��
' ,��G ��� 9�� ��)��	�(���� (  �)�

1- Granger Causality 2- Cointegration
3O#5A))F   S��T �))"��/ 3))�=F R5� �� #�	$�))�� 	))� �))*�;5� 3))�=F |�))� %9))�� �))�  ,	))B� .))�� �))J3))�� ��l))L

(Hiemstra and Jones, 1994) . &	� �� 5� 9��1994   3�)/�	� �	)�S�� 9�� �*�;5� �JS��T �"��/ 3�=F e� 

���� |�� ������� 8	�� !Y�	D ���	� �� ��	"  3�?	�* 5 ���	�� \��5�.
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      <��� #�	$��� ��� �� �D�	" ���c  ��	L�"(��	      ��� �(�� �� &	�* ,	���   3)�� 9)B� %3�� ��	�
 ����� ��      
-	D� ����	� 5 #�	$��� +�	� e:�� �	� .    ��	)� o)H* ��	�(���� �x��
' ,��G %9�� �� #5AF

 
-	� �N�� &
 e� 
�H 3?	' %&
 e� �� 3�� ����	� +�	� .      9�)��  ���)� 9�.N�	)> ,�)�G �	)��
2���  %a�	( �$�5 &�;	�#��^� 
(: �AIC 5 SBC� ��� !��� �� �� 
(���
(-	�:

log | |
log | | log( )

AIC T N
SBC T N T

= ∑ +
= ∑ +

2

��||∑  6�	���5 6�� 	 9�D/ #
�	���	� 6�	����� 5 	�N     �� 9��U  ��� �	�����	L +� ��
�  9�D
3�� !Y�	� �	� .

        &
 e� �� �?�	� �� �/� %9����	(�VAR �  	���
n ��
�  %��^�p        3)�	` W.)> e)� #���� �� �$�5
  3��� �
-	� ��-��N       �� 8�
� �� 5 +�� ��
H ����� %n +	- �?�	�n.p   �)$�5 �)�^�      W.)> e)� 5 ��

��� 
���S 3�	`.1

N n p n= +2

      2� �J��� ��D� �� �(D �
�	- ��D� �� �B(�� 85� �N�S	� 3�=F �=c� %�N�-	D��  3)�� {�)�5 +�	� .
  	���^� �/� �(��)(1I  2� 5 
(-	� %
(-	D� ��-	D��  D�� 3�=F �	����G          �)� �)B(�� �)N ��)� 
(���U� �

���/         �� �� 
��- 	�	L 	  
��- #��� +B- ���^  ��          �)� ��)� 
)(���S �)�5�* �	����G +	- �F�� ��; 
� 	���^� 
-� �� y��� 
��-)�� �� �/�VJ� �� �� 5 
(-	� #
- |���  �����	N? !�.(

�='� �� 
(���* %��Cl ���� �� 3�	(F 	� %��?	J 9�� ��� �	��S� 3�=F ,��G ���� ��� ����- :
  #��� ��� �� 2� �	�%��-	D��#��� 3�� 9B� �"��/ 3�=F �	����G�	�( )I 1   �	)��/p�5 +)�?� �� ��

�*��	/�	� \2
�� ���� #�	$��� ��� %9��U  .
��^� 5� 	�X5Y 2����:

)1(
m n

t i t i j t j t
i j

X X Y uα β γ− −
= =

= + + +∑ ∑
1 1

)2(
q r

t i t i j t j t
i j

Y a b Y c X v− −
= =

= + + +∑ ∑
1 1

        &�; 5 �?	��� �N��D�� 
�	* %�$� 9�N�	� ����� &AS� ��.>� Y	� !Y�	� �� �� �)$�5 m,n,q5r
   +��
)' @	�� ��   f�)L �	)JS ,��)�   e)�g	�G ��	)�� �)(��)FPE(     ,��)N�� 5 .)=�/  �	)� @	)�� �)� 5

)1993(Giles et al,� 9��� ��-.

1- Enders,  1995, P. 315. 2- Super Consistency
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2� �	���^� 	� �"��/ 3�=F �	����G %�B(�� 85�#��� 3�� 9B� ��-	D���	�( )I 0 +	- �� ��
��<  �	C5�	�� 	JS V
�� ���� #�	$��� ��� %
-	� .+x:

)3(
m n

t i t i j t j t t
i j

X X Y ECM uα β γ δ− − −
= =

∆ = + ∆ + ∆ + +∑ ∑ 1
1 1

)4(
q r

t i t i j t j t t
i j

Y a b Y c X dECM v− − −
= =

∆ = + ∆ + ∆ + +∑ ∑ 1
1 1

,	�� 	JS V��<  �	C5�	� !�	DF ��ECM�
-	�.
8��#��� �/� �B(��	�( )I 12� �?5 
(-	� �"��/ �	����G %
(-	D� ��-	D�� +B- ���^  
(�	�� �D��

#���3�� ��	���� 5 ��	�	L �	"�� ���� 	�.
��%��� 9����1� ��	�?��* 	����G !Y�	�35 4� �	� �� �� Y	� !�	DF ,5
� �?5 
���/ECM

��� !Y�	� ��1�:

)5(
m n

t i t i j t j t
i j

X X Y uα β γ− −
= =

∆ = + ∆ + ∆ +∑ ∑
1 1

)6(
q r

t i t i j t j t
i j

Y a b Y c X v− −
= =

∆ = + ∆ + ∆ +∑ ∑
1 1

�$�5 &�; ��+��
' ���; �� �(��� �	�f�L �	JS ,��� e�g	�G ��	�� �(��)FPE(� 9��� ��-.
 !Y�	� @	�� �� �"��/ 3�=F �	����G1 5 2
(��� ��� !��� �� :

Y�"��/ 3=FX����* �/� 3��H 0�M(�� �� �(D... nγ γ γ= = = =1 2 0 3������* ����� ��H 1

 �C ��>5 �N�	��e� +��
'j3��,G ���� �� �C jγ ≠0�
-	� %��- ��.

X�"��/ 3=FY����* �/� 3��H 0�M(�� �� �(D ... rc c c= = = =1 2 0* ����� �� 3�� ����H 1

e� +��
' ��>5 �N�	�� �Cj ,G ���� �� �C 3��jc ≠0�  %
-	���- ��.
 !Y�	� ����3 5 4%F �	����G��� 
���S ��� !��� �� �"��/ 3�=:

Y∆ �"��/ 3=FX∆  ����* �/� 3��H 0   �)� �)(D... nγ γ γ= = = =1 2 0     ��)��* �)���� �� H 1

e))� +��
))' ��))>5 �))� �))(Dj,G ���� �))� �))Cjγ ≠0�))M(�� 	))� 5 ��))- �� %
))-	�δ ≠0��))- 
)Granger, 1986(. 

X∆ �"��/ 3=FY∆  ����* �/� 3��H 0    �)� �)(D ... rc c c= = = =1 2 0    ��)��* �)���� ��H 1

e))� +��
))' ��))>5 �))� �))(Dj,G ���� �))� �))Cjc ≠0 %
))-	�	))� 5 ��))- ���))M(�� d ≠ 0��))- 
) Granger, 1986(.
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         �(� �� %3�=F %��� 9�� �� �� 3-�� �>�  
�	�   �� 8�
)� �� �B  ����d 	)� δ)    ���) �)� �� �)�
   � ���^  3�=F 3�>     �� ��-l/ VJ� �� 3�=F �(�� %
�	� )� 3��   ��	)> !��)��^  n�(   �)��/�� ,5
)� 

�$�5 !��`�� ,	��> %���
�	�.
2� ��T �	���^� ������-	D��)X5Y% )(1I
(-	� (  	)- �)"��/ 3�=F �	����G   �)� ��	)����G +

 !Y�	� @	��5 56��� 
���S  :

Y∆�"��/ 3=FX∆ ����* �/� 3��H 0 �� �(D ... nγ γ γ= = = =1 2 0 ����* ����� �� H 1

e� +��
' ��>5 �� �C	' �Cj,G ���� �� �C 3��jγ ≠0 ��- �� %
-	�.

X∆3=F�"��/ Y∆����* �/� 3��H 0�� �(D ... rc c c= = = =1 2 0 ����* ����� ��H 1

e� +��
' ��>5 �� �C	' �Cj ,G ���� �� �C 3��jc ≠0 %
-	� ��- ��.
	H �$�5 ���      !Y�	� �� �����5 ��^� ��1   	  6     
���N� �1� �� ��  .        3)�� �)� P�	)�� k5�* �	����G

�	�(��U  �� #
GOLSo��  %#�	G
?�5 �	�(Wald)  #
)- ,	)��  3��)-� o)�� (Schmidt, 1976)

  �(��nF1   5 nF2        	� 5� �	� K���  	� �D�	" ��; �� ��n5r      #
)- K)���  ����G �)>�� %
)��   8	)"�� 
��� ��-F15F2#�	GF�(� &	�����> ����jγ5 	�jc	��
(-	�.

%9)))�� �)))� #5A)))F !Y�	)))� ���))) ��1 5 2�))) �	(�)))�� �)))� ��)))-�)))��? 5 +)))L	/�? P�	)))��
(Lutkepohl and Leimers, 1992) 6}�=�* 5 ���  5 (Toda and Phillips, 1991)� ,	�� �� 
(��

            �	� �D�	" K���  ����� 
?�5 ,��G %	������T ��-	D�� 2� ���^� 5� �	�?
 ��O    
���S �?��� �5� 
��� .

      �$� 
?�5 ,��G �� #5AF ,��G %a���� ,���t�5�d	� δ   �	)�� 5 %�w)�H K)��� ��FPE  �)� 
,��(F�	���N��3�=F�
��� ������� #�	$������/1 .

      �"��/ {�� �� 3�=F �	����G �� #5AF    %3)*�/ ���� u�� ��� +�<$  ��; �� ��   �� 3)�=F �	)����G
6}�=�* 5 ���  {��(Toda and Phillips,  1991)|=�U �	��?	' ��)m�J� �� ,��GVAR% ,�)�G 

ECM   	��� {�� �� �	�%,���    �?��� 	� �D� �  ,��G �p �����TP(  �)�*	� R���/      5.)> #�5�)� �)�
��
    zA	)� �	�
�  5 #
)�h�L            �) i��)� 3)�=F ,�)�G �)��F �� ��*��)�L 
��)-       9��)� !	)���� �� 5 

��	<����� �"(� ���� #�	$��� ��� ���F ��;
���/.2

%�N�-	D�� 2� ,��G �� ��J� �='� E� ,��(F ����G	���� ,� y��� �	���^� �� 8�
C �� ���� �
8	"�� 
�	����/.9�� �� �� %#�	$��� ��� �	����G ��M� 9��\	$ � �1� �� �?�* 5 �M�� R5� �C���� ��>5

 ����� �	��/p�5�	�   ���� �� �� ��S 9�.N�	> �	�-5� �� E:�C  . +�?� 9��� �� 
(���* ��?	J 9�� ��

1-Oxely and Greasley, 1998, pp. 1389-90.

2O��
�	��%1383 t� %63O66    .
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�M�� ,��GO�?�*���� �H�,
��U���,��G	����� 3*�/ ���� #�	$��� ��� � m�- �� +�	' P�	�� 5
  &5
>)1 (�
-	� .    %&5
> 9�� ��LPGDPO76         3�	` �	����� �� ����� �=S�� t?	S	� 
�?�  2���	N? 

  &	�76%LIND76               &	)� 3)�	` �	)����� �)� 3�(� fU� #�5.*� R��� 2���	N? 76 % DLPGDPO76

 &5� �D � +�	$ ��^�LPGDPO76 5 % DLIND76��^� &5� �D � +�	$ LIND76� 
(-	�.
��	��1 .�������  !��"! �#�$%

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

+	�� $ ,�- ��
	&�* ��	� �

+	�� $ ,�- ��
 ./ 	&�* �  

 +	�� $ ,�- ��
	&�* ��	� �

�����

5247/3O9358/2O6513/1O2764/2OLPGDPO76
5247/3O9358/2O6928/1O9145/1OLIND76
5279/3O9378/2O4209/3O3400/3ODLPGDPO76
5279/3O9378/2O8348/4O6562/4ODLIND76

      �B�� ,��G #�	G ���	H �� �>�  	�O   ���^� ���� �?�*     � �"��� 9�� �� %	     =)�� �)�^� 5� �� 2��� �
��H� )  �(��LPGDPO765LIND76 (            +)�	$  �)D � e)� �� 
)�� �?5 
(���� 	���� VJ���  ��)�/

 � 	����
��-)        
�5� ,5
� 5 �
D �� k�F 	� 3?	' ��(    5� �� ��^� 5� 9�� �� 9�� �(��( )I 1  5 
(��)�
� e� �>�� �� ��-	D��
(-	�.

 �� 
��  ���� �	����G 8	"��	�9���  5 � 	��)�� �D ���  ,�)�G %	)���^� 2)� �N�)-	D��  �)��"�� 	)�
��  �� �M� ,��(F�=��9�� �	�-5���?	J)  ,��G �� 
��3�=F (�� ���) �	)���^� �&
) ���) �)�?	J%

!���3*�/.

3%2.�� �+�./ <=��	>3�

     �J��� 9���  5 ����� �	���� ��)o��5� (     
(: 9�� !

(=� �?�	�       R5� %��	)� ��� ��	<��� ��^�
,���	��>% ,���	��> 5 O ��5G�� �� ��	�� ��.�� E� �� +�
D  3F�� �� ��S� &	� 
(: �� @��=��> 

         3)�� #
)- ��	)� ��)� ��	<��� �	��N?�.               R5� �� �)�?	J 9)�� �� +)�?� 9�)�� �)�   5 ,��)�	��>
 ,���	��>O@��=��>  �� %����	� 3?��� �� #5AF �� 
- #�	$��� ?	B-�	�3���D .�� 	�-5� ��	� �1 .

      2� �	����G �� 9�� �� +D� �?5    #
�F ����� {��5 �� i	(�>� ���� %2��� 8	"�� �� �N�-	D��  y�)�� �� ��
       �(��� �$�5 &�; i	U��� �(�� %3�	����G 9�� ��2               �� P�	)�� �	)�  %3)���	� i	)U��� !��)� �� �)� 

1O 
������*��%1378%t� 87O88
2- Optimal Lag Length 3- Order o f VAR

Archive of SID

www.SID.ir



����� ��	
������� ��	���� �	� / ��	��2849

3�   � ���� {	��?�%
���	��N?�VAR��T      �$�5 &�; 	  
- #�� 9��U  
�H        �)� �)>�  	)� �(��� �	�
�	��AIC��- 9��� .

8�� �� 9�� �� �>�  	�   8�)� %�)�?	J 9)�� �	�(��U  8	"�� 3�> #�	$��� ��� ��.*� ��.)*�Microfit 4

   �D � 9���  K�� %3��VAR    e�g	�G �	�� �� #�	$��� 	�)AIC(          )- �	(�)�� ,G �� ��?	J 9�� �� ��  #

�	�� ���� #
- R��./ ��
H 9���/�.� �� 
�	� %3��AIC �D � 9���  ����VAR12�(C #�	$��� .

 ��	��2 .��0* 1�2�&VAR
Test Statistics and Choice Criteria for Selecting the Order of the VAR Model
********************************************************************
 Based on 39 observations from 1341 to 1379. Order of VAR = 3
 List of variables included in the unrestricted VAR:
 LPGDPO76        LIND76
 List of deterministic and/or exogenous variables:
 DUM57           DUM2            DUM1            C
********************************************************************
 Order    LL        AIC      SBC                       LR test         Adjusted LR test
   3      127.5854  107.5854   90.9498                           ------ ------
   2      116.8425  100.8425   87.5340     CHSQ(  4)=  21.4859[.000]   15.9767[.003]
   1      115.9510  103.9510   93.9697     CHSQ(  8)=  23.2688[.003]   17.3024[.027]
   0       3.1307       -4.8693  -11.5236     CHSQ( 12)= 248.9095[.000]  
185.0865[.000]
********************************************************************
AIC=Akaike Information Criterion     SBC=Schwarz Bayesian Criterion

��^�DUM1   ��	" ��^� 	�?	� �����     �� ��$� �	�
G�� 2�� �C �     ���)�� �= t?	S	� 
�?�   �� 
203�� #��� 
��� %DUM2 ����    f�	)C 3)$� ��	)�> �	)����� �C ��	�?	� �)�*	�) 1365O1367(%

5DUM57�	�?	� ���� ��	" ��^�iAH�� �� 
�� )1357O1379(� 
(-	�.
    �* &5
> �� �>�  	�  ��- i	U��� �� 
�	� �(��� �$�5 &�; %\)��
HAIC 	� �����5854/107 	� �r	(� 

� �� �D �
-	�.(
 tU� 	�                 2)� �	)����G 8	)"�� �)(�� �
)�� �)='� ���5 %�)(��� �$�5 &�; ,
-    ���)� �N�)-	D��

  � ��H�  �	���^�2��- .  #p�5 ��
H �x��
' �	�� 5� �� #�	$��� 	�2  �)`� 6�� 	) 5 3    ��)D� 	)� ��)>5
 ����N�� �	������)�N�-	D�� 2� (��.*� 8�� ��Microfit 4 3?	' 9�� 
�H ��)   5 �
)D �� k�)F ,5
�


�5� (  	 
�H	�   3?	' 9�� )      
�H 	� 
�5� 5 �
D k�F 	� (      84�� ��N?� 5 
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�H	� �
D �� k�F

�5� ,5
� 5 (  @	�� 9�� �� 5 
- #��� t�U�  �N?� 9�������
�1=r
- ��	�	(- ����N�� �����.4

1- Maximal Eigenvalue 2-Trace Matrix
3O 
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            �*�� 84�� ��N?� �� #�	$��� 	� #
- #�� 9��U  ����N�� �����  &5
> �� %#
-) 3(    #
- R��./ 3��.
,	�� �� ���/ &5
> 9�� ��� �1'A3�� ��	<��� !	��1� 	� ��	J a���� 3AF %��- .

      	���^� �B(�� �� �>�  	�    ��
H %
(��� �����	N?33774/0         t?	)S	� 
)�?�  !��)��^  f�)� �N�	��
           �) 3�(� fU� #�5.*� R��� �
��� !����^  ����� �� ����� �=S�� 
)-	� .��   
(=� �� �)(    �)/� %!
)

      ��
H �� ����� �=S�� t?	S	� 
�?�  %
�	� f��.*� 
��� e� 3�(� fU� #�5.*� R���33774/0 
��� 
� f��.*�
�	�.

�	���3  .)	3 )($ 4�520  !�65� *(��
Estimated Cointegrated Vectors in Johansen Estimation (Normalized in Brackets)
Cointegration with unrestricted intercepts and no trends in the VAR
********************************************************************
 39 observations from 1341 to 1379. Order of VAR = 3, chosen r =1.
 List of variables included in the cointegrating vector:
 LPGDPO76        LIND76
 List of I(0) variables included in the VAR:
 DUM57           DUM2            DUM1
********************************************************************
                                Vector  1
 LPGDPO76             1.1008
                               (-1.0000)

 LIND76                   -.37177
                               ( .33774)
********************************************************************

DPO76=  0.33774 LIND 76 )7"8 �� )	39!:���&LPGDPO76 (

3%3.<?�9�� @A��� �A <BC �	�& � �	�7� 

       tU� ,���	��> R5� e�� �� �B�G �� 6L      
(=� �?�	�  �J��� 
(: �� 2����        	)DF �)� 	)� 5 !
 !�
          
(��)� ��)* �� �<�( 	������ 9�� 	�G �� 2�(� 9���  3�� 8�Y %���� ��>5 ���"�� ����� 
(: �N��


(=� ��	�S	� ��	<��� o��5� 	� ��� �� 5 %��/�5 	�� ,	�� �� ���$ �: !

((�.
       ,
-	�	(- ��1( �� %����N�� ����� 9��U  �� 
��1 
�� %����� 9�� 11=a  
)- +���  ����� 9�� ��

      &5
> �� +�	' P�	�� ��)4(   3�� #
- R��./ .,	�� � �1'A &5
> 9�� �� �� ���/  a��)� %��-

��^�lind76�(� zA	� 3�� ���)
/
/( 080
337740−

=t .
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      	JS V��<  �?�	� %�='� 9�� �� 
��)ECM(   2� ����� �5� ��     	�� �� 
- #�� 9��U  �N�-	D��  �	� @
� 3��X=F 3�> .�� 5 3��X=F ��D� 	� ��>5 9���  �� 	
-	�.

        �>�  	� 	JS V��<  �?�	� ���� 8�* 9�� i	U���       ��	L fU� �� #
- ,��(F a?	J ��     	� 5 ��1� �	�
5� �� 	 �	���^� �� 3�� 3����5 9�� �� 3�	(F( )I 1
(��� .�� ��-	D�� 2� 5 #���.

 &5
> �� +�	' P�	��)5 (ECM)  ���)� �)�^�( LPGDPO765  &5
)> )6 ()ECM  �)�^� ���)�
lind76(
�� #
���/ R��./ .

��	��4. ;5<5� �.�* ��  ./ 	�= ��5- 
          ML estimates subject to exactly identifying restriction(s)
      Estimates of Restricted Cointegrating Relations (SE, s in Brackets)
                         Converged after 2 iterations
      Cointegration with unrestricted intercepts and no trends in the VAR
******************************************************************
 39 observations from 1341 to 1379. Order of VAR = 3, chosen r =1.
 List of variables included in the cointegrating vector:
 LPGDPO76        LIND76
 List of I(0) variables included in the VAR:
 DUM57           DUM2            DUM1
******************************************************************
 List of imposed restriction(s) on cointegrating vectors:
 a1=1
******************************************************************
                                Vector  1
 LPGDPO76             1.0000
                               ( *NONE*)

 LIND76                    -.33774
                              (  .080070)
******************************************************************
 LL subject to exactly identifying restrictions= 126.6754
************************************************************

                      �)B(�� �)� 3)�	(F 	� 5 y��� !	���� �� �>�  	� 5 #
- #�� 9��U  �	JS V��<  !Y�	� @	�� ��
a���( )ecm −1    �(� �?�	� 5� �� ��         T a��)� e)� +��
)' 5 3)�� �$)� |?	U 5 �����  �� �$)�

 �$�5 ���	H            )�^� a���)� �)�� 5 ���� ��)>5 +H�� ��^� ��           �)"��� 6)L %
(��)�� �$)� +H��) �
��*�;5� 3��X=F e� �� 2���/1���� ��>5 ��	<��� 
-� 5 3�(� 
-� ��^� 5� 9�� .

1- Bidirectional
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         3�(� fU� 
-� �� &	' 9�F �� �(����	S�	���     �) ��	<)��� 
-� a>� ,���� ��    ��)S %��)-
       3�(� fU� #�5.*� R��� �� 
-���	S�	���  �) �)�l^  ��	<��� 
-� ��  
)(�    ,G 2)1F� 3��)� �)� 

3�� 8	S 3$� R5�* �� �-	� �	�
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��	��5 .��� ��� �./ >�'?0 �	� 4�520 ��LPGDPO76
   ECM for variable LPGDPO76 estimated by OLS based on cointegrating VAR(3)
******************************************************************
 Dependent variable is dLPGDPO76
 39 observations used for estimation from 1341 to 1379
******************************************************************
 Regressor              Coefficient     Standard Error       T-Ratio[Prob]
 Intercept                   1.2901             .30872           4.1788[.000]
 dLPGDPO761            .14906             .16061          .92813[.361]
 dLIND761                  .026915             .11824             .22763[.821]
 dLPGDPO762        -.13241             .15666           -.84520[.405]
 dLIND762                  .093173             .12117             .76897[.448]
 ecm1(-1)                -.23517            .057924 -4.0600[.000]
 DUM57                      -.12245            .029379 -4.1679[.000]
 DUM2                       -.078836            .034525  -2.2835[.030]
 DUM1                         .041393            .024732      1.6736[.105]
******************************************************************
 List of additional temporary variables created:
 dLPGDPO76 = LPGDPO76-LPGDPO76(-1)
 dLPGDPO761 = LPGDPO76(-1)-LPGDPO76(-2)
 dLIND761 = LIND76(-1)-LIND76(-2)
 dLPGDPO762 = LPGDPO76(-2)-LPGDPO76(-3)
 dLIND762 = LIND76(-2)-LIND76(-3)
 ecm1 =    1.0000*LPGDPO76   -.33774*LIND76
******************************************************************
R-Squared                  .63056   R-Bar-Squared                     .53205
S.E. of Regression           .052622   F-stat.    F(  8,  30)                6.4006[.000]
Mean of Dependent Variable  .019518  S.D. of Dependent Variable  .076924
Residual Sum of Squares      .083071   Equation Log-likelihood         64.6181
Akaike Info. Criterion     55.6181  Schwarz Bayesian Criterion   48.1320
DW-statistic                2.0421   System Log-likelihood            126.6754
******************************************************************

                               Diagnostic Tests
******************************************************************
*    Test Statistics   *        LM Version        *         F Version
******************************************************************
* A:Serial Correlation    *CHSQ(1)= .27704[.599] *F(1, 29)=   .20748[.652]
* B:Functional Form     *CHSQ(1)= 9.3328[.002] *F(1, 29)=   9.1229[.005]
* C:Normality              *CHSQ(2)= .11271[.945] *       Not applicable
* D:Heteroscedasticity *CHSQ(1)= .41404[.520] *F(1, 37)=   .39702[.533]
******************************************************************
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��	��6 .����� ��� �./ >�'?0 �	� 4�520LIND76
    ECM for variable LIND76 estimated by OLS based on cointegrating VAR(3)
********************************************************************
 Dependent variable is dLIND76
 39 observations used for estimation from 1341 to 1379
********************************************************************
 Regressor             Coefficient     Standard Error      T-Ratio[Prob]
 Intercept                     .36337           .42409                .85681[.398]
 dLPGDPO761            .43698           .22063               1.9806[.057]
 dLIND761                 -.077207          .16243           -.47534[.638]
 dLPGDPO762            .093798           .21521                .43584[.666]
 dLIND762            -.51137            .16645              -3.0723[.004]
 ecm1(-1)               -.036066          .079571  -.45325[.654]
 DUM57                     -.089850           .040359         -2.2263[.034]
DUM2                     -.034338           .047427       -.72401[.475]
 DUM1                       -.022370           .033975      -.65842[.515]
********************************************************************
 List of additional temporary variables created:
 dLIND76 = LIND76-LIND76(-1)
 dLPGDPO761 = LPGDPO76(-1)-LPGDPO76(-2)
 dLIND761 = LIND76(-1)-LIND76(-2)
 dLPGDPO762 = LPGDPO76(-2)-LPGDPO76(-3)
 dLIND762 = LIND76(-2)-LIND76(-3)
 ecm1 =    1.0000*LPGDPO76   -.33774*LIND76
********************************************************************
 R-Squared                     .50477   R-Bar-Squared             .37270
 S.E. of Regression           .072287   F-stat.    F(  8,  30)    3.8222[.003]
 Mean of Dependent Variable .078376  S.D. of Dependent Variable .091269
 Residual Sum of Squares       .15676   Equation Log-likelihood       52.2349
 Akaike Info. Criterion       43.2349    Schwarz Bayesian Criterion 35.7489
 DW-statistic                  2.0095    System Log-likelihood       126.6754
********************************************************************

   Diagnostic Tests
********************************************************************
*    Test Statistics  *        LM Version        *         F Version
********************************************************************
* A:Serial Correlation  *CHSQ(1)= .0050203[.944] *F(1, 29)= .0037335[.952]
* B:Functional Form     *CHSQ(1)=   4.0450[.044]   *F(1, 29)=   3.3559[.077]
* C:Normality               *CHSQ(2)=   6.0064[.050] *       Not applicable
* D:Heteroscedasticity *CHSQ(1)=   .71058[.399]   *F(1, 37)=   .68665[.413]
********************************************************************
   A: Lagrange multiplier test of residual serial correlation
   B: Ramsey, s RESET test using the square of the fitted values
   C: Based on a test of skewness and kurtosis of residuals
   D: Based on the regression of squared residuals on squared fitted values
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