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1. Serial correlation 2. Heteroscedasticity

Archive of SID

 www.SID.ir



4N5���# 71# �8#�� 9���#������ 9�:
* �;# �� �<���� � ��

1��2�� . ���34	 5
 '�%3 6$� �	 7�
#�'
��� ��89
 �:	
� ;�%)=(?

4�@#%A�4B�
��% C
4D�
 '�
%3t1
�#E

)( 1−LRW�l/ml1/m�4/lm11/m
)( 2−LRW3l/m�1�/m�m/l�m1�/m

LL�3/m�32/m�4/1�m��/m

LK�2/m2�/m�n/1m�3/m

LPRODm1l/ml4/mmnl/m���/m
)( 1−LPROD�4/ml4/mn2/lm21/m
)( 2−LPROD3n/m�l1/m3n/l�ml�/m

INPT31/�n�/l4�/2mml/m

59DUMm3�/mm�n/m�l/m2�n/m

8402 /=R
142 /. =WD

 !	��NF= 8114000 /]/[
 '�T��� �
M�� :LY

 H����P� ���$5 =ln) L�� 0��1234 �5 1241(

     #� '9Ye� �H�� !�58/ 08JG� #�	�� 	��,$� �,E 0
�=� �
M�� '/ �8?��� 
� �+T
� 	��  �*�� �	
Y L�� 
� H���,�� 08JG� '(��	 �	�N�� 	� �
M��#�  ^�8? .

M-4-4 .�	$DJ FD]^� L���]�� �D�Q` '0�

)���     o� 
� ��\F8/ '�T��� �
M�� '� �8��� ':%� �� 0���
M�� Z���� s8�=� �;� �X���/ !	�?� '/ 	8i
!�58/ 08JG� ��8?�	�� ����; H���,�� #G��$5 08JG� +�� '� H�� .
   !	��N +
�/t    ����� )8�
N ��� 0��� )��/2� (
� � +��    }*�85 !�*? '*~�	� #����� 	��b� '/ #��=�N 

#E�,��        )�,
�i� a(� 	� ��T� � ��{�� �m     
� ���/ �-	� β         '
*��A ���	 ���*� �+*�� 0�	�N�*� 

0H#� �	 �,�� #G��$5 '(��	 �8E� !�,�� )�P� ��� � �8?+�� H��.

1 . �=,�� 	�L ���
M�� #$
Wi X��	�JG �J������ +�� .

Archive of SID

 www.SID.ir



����� ��	
��
����� ��	���� �	� /  ��	�� !4NA

.-!-+ . '0�0
�# a���E ���`�#

!�"� }�8�� H���,�� Z��� ����� +$,- �.� 	�/ 0��
� 0	�)14/m (�,$� 0	��N ���G 
� ��� !�8� 	��
+T
� . ����� Z
5�5 '� +$,- �.� #\�&
A '����� 0�8E8� � 	�/ 0��
� H���,�� Z���)l�/1� ( �

)�l/m ( a(� 	� 0	��N ���G 
� � !�8��3�,$� �-	� +�� 	�� . L��E 	�lu���� �'�  
� !��N +��
	�N�� '(��	 H�� �,�� 08JG� �)� ('~�	�+�� !�?  .

1��2�/ . �:	
� ;�%���	 ��89
 ���34	 5
 '�%3 6$� �	 7�
#�)-��(
4�@#%A�4B�
��% C
4D�
 '�
%3t1
�#E

LLl�/1�nm/m1m/2�mm4/m

LK�l/ml�/m3�/2mm2/m

LPROD14/m23�/m3mn/m�ll/m

INPTm2/11m�/1m�/1mmmm/m
'�T��� �
M�� :LY

H����P� ���$5 =ln)  ��"G��1234 �5 1241(

 '� u����     �,�� 08JG� �	�N�� 
� !��N +��  #� )�P� H��     �*,�� 	� '*/ ���   !�*"� �H�*�   }*�8�� 0	�
	�/ 0��
��,$� 0	��N �9� 
� � !�8W� '(��	 0�	�� #$%�� �&���� }�8�� �� +T
� 	��  .

M-4-A .	8S b1(�$ FD]^�4

)��8� �=,�!�58/ ����,�� #G��$5 ����b� '� )N ��<�� }W5�� � ���
M�� H�� 08JG� '�
�� '� H��
(ECM)�� R�=�� �8? .� '/ +�� ��� 7�	 ��� 0���&� '��E 
�!�58/ 	��L��$5 R�� H #���

�8E�#b�5 L��$5 0�(< )�8,� '� '/ �	��#��8? . �(< a
�>5 '��E(ECM) 0�(< '��E )��� 
 08JG� )8
��;	ECM#� �	�N�� �	 )N � !��� 	��% !��:��� �	8� �	 !�58/ #���8� 	��<�� �5 �,/ �	 H��

�
�� [.P� .�(< a
�>5 Z���)(ecm)�P� �� !�,��!�58/ 08JG� ����b� V��$5 +� '� H��
+�� H���,�� '(��	 +�� .��� 0���!�58/ '(��	 '/#� ��,/ V
� H���,�� L��$5 '� H�� Z��� +T���

 �
� �(< a
�>5)m ( �)1�  (�,$� 0	��N �9� 
� � !�8��?�� 	��.

1. Error Correction Mechanism

Archive of SID

 www.SID.ir



4NN���# 71# �8#�� 9���#������ 9�:
* �;# �� �<���� � ��

 ':%� o� �� �(< a
�>5 Z���))( 1−ecm ((< a
�>5 08JG� 	� '(��	 0�)�(  ����� �)4�/m� ( !�8�
 a(� 	� 0	��N ���G 
� ��3�,$� �-	� +�� 	�� .V��$5 �

$5 Z��� !�?)2R ( a
�>5 L��

 '(��	 0�(<)�( ����� �)��/m ( #�/ !	��N � !�8�F'� +�� 	���,$� V��� 	8i .�
�	�� !	��N ��
,O���
 )8T5��(DW) ����� )1�/l (+�� . L��E 	�2'� u���� � 0�(< a
�>5 08JG� �	�N�� 
� !��N +��

 '(��	)� (�	�~+�� !�? ' .

1��2�,.�	 7�
#�  �:	
�  
:* F�DG�  �89
 ���34	 5
 '�%3 6$�)=(H

4�@#%A�4B�
��% C
4D�
 '�
%3t1
�#E

1dLRWn�/m14/m33/lml2/m

dLLm�/1�3m/m1n/l�m3m/m

dLK4m/m2�/m1�/lmn4/m

dLPRODm13/ml4l/mm3n/m�3�/m

1dLPROD3n/ml12/m3�/lmll/m

dINPT32/�nn/l4�/2mml/m
)1(−ecm4�/m�ll/m��/2�mml/m

6902 /=R
162 /. =WD

 !	��NF= 838000 /]/[
 '�T��� �
M�� :dLRW

 H����P� ���$5 =ln) L�� 0��1234 �5 1241(

'� u���� #�	�� �� L�� �	�N�� 
� !��N +��)�(#� '9Ye� �!�"� }�8�� '/ �8? +$,- �.� 	� 0	�
�)�����,$� �
DC5 +�� '�?��� +$,- �.� #$%�� �&���� �� �	�� . 08JG� � #���J�� )8�
N �,F��

)�P� ��(< a
�>5��	�� �5���,�� '(��	 �J��\� �� � !�8� ��J�� �L�� 0���
M�� '/ +�� ��� !�,�� .
�� )�P� '�ST� ���!�"� 
� �
U #���8� '/ ��� #$%�� �&���� �� )���� +$,- �.� 	� 0	� �.� ���

+�� �D`�   .

1 .	� �=,�� L+�� ���
M�� #$
Wi X��	�JG �J������   .

Archive of SID

 www.SID.ir



����� ��	
��
����� ��	���� �	� /  ��	�� !4NM

M-5 .���# 71# Lc�d �8#�� L���#    �<���� � F��

�=���; +
�� )8�
N 
� !��:��� �� � �(< a
�>5 08JG� '� 'E85 �� �.� ��� 	�� �
� #��� '(��	 
!�"�#� #�	�� �	 �&���� � 0	�X
,/ .

 )8�
N 
� !��:��� ��Wald!�?�	�N�� Z���� s8�=� )�8� �:- �)�':%� � (!�"� #$%�� �&���� �� �	 0	�
#� '9Ye� �(< a
�>5 08JG� ZG�% 	�X
,/ .

0�/ !	��N� ����� ��� )44/l (�,$� 0	��N ���G 
� � !�8�+T
� 	�� .��� 
�#� '9Ye� �	 '(��	 '/ �8?
!�"� 
� #���+T
� 	��%�� #$%�� �&���� '� 0	� .��� s8�=� )�8��:- )8�
N ��J�� �8� 
� Z�
 !�?�	�N��)':%��� (!�"� 0�	 �� #$%�� �&������ )�P� �(< a
�>5 08JG� ZG�% 	� 0	� !	��N '/ ���

0�/� ����� ��� )2�/1 (�,$� &
� 0	��N ���G 
� � !�8���� 
� �+T
� 	�� '� #$%�� �&���� 
� #��� '(��	 �	
!�"�#�� !���P� &
� 0	� �8?)+�8
� 0��1 � l  .(

�s8�=� 	�#� !�"� Z���� s8�=� '/ ��/ )�
� )�85 ���G 
� 8JG� �� �� 	� #$%�� �&���� � 0	�
�,$� 0	��N#� �J��\� 
� Vb�T� ��
M�� �� � !�8W� 	��)N )�
� #��� '(��	 � �,?�� �����P�#�� !�8? .

X .�U1�� � e(#  F�1O
!�"� �
� '(��	 ������ ��� 	�� +$,- �.� 	� �&���� � 0	� #���
 !	�� 	� )���1234 �5 1241��  

�8< #=,���>�%� 7�	 
� !��:���':%� �� )8
��;	 !��8? @�
85 0��(ARDL)!��� #�	�� �	 X��.
'� u����)�P� !��N +���� '� ���:

��� .   !�58/ 08JG� #�	�� 	�      !�*"� }�8�� '/ �? '9Ye� H�� � 0	�          �
DC*5 0	�*�N ��*�G 
� �a(*� 	
�,$�   �� �	��     !�"� }�8�� ��� �'�?��� #$%�� �&����   �,$� � +Wz� �
DC5 ':%� o� �� 0	� �&���� �� �	��

�	�� +$,- �.� #$%��.
��g .   �,�� #G��$5 '(��	 �8E�  H��)#���J�� (    !�"� � #$%�� �&���� )�
�       L�*� 0�*��
M�� �J�� � 0	�

�� �
�C5 )���� +$,- �.� 	��8?.
��v .  Z���ECM   a
�>5 08JG� 	�     ����� �(< )w�/�� (  �,$� � !�8�      �*� )�*P� '/ +�� 	��    '*/ �*��

#� R�=�� #�8< +��� �� L��$5 +�� '� V��$5��
;  .
��x.!�"� )�
� #��� '(��	 #�	�� 08JG� � �=���; +
�� )8�
N 
� !��:��� �� #$%�� �&���� � 0	�

�� )�P� ��(< a
�>5!�"� �
� #��� '(��	 �
� '/ ���� �&���� � 0	� )���� +$,- �.� 	� #$%�
#�� !���P��8? .

1. Granger Causality

Archive of SID

 www.SID.ir



4NX���# 71# �8#�� 9���#������ 9�:
* �;# �� �<���� � ��

��|.'=
��           �*��,�� #G��*$5 '*(��	 'F�;� '/ +�� ��� #�/ 0�
;         }*�8�� �#*$%�� �&��*�� )�*
� H
!�"�          #� �
�C5 )���� +$,- �.� 	� L�� 0���
M�� �J�� � 0	�  !�*"� }�8�� �D� ��� ��8?  0��*
� 0	�

   �,$� 0	��N ���G 
� #$%�� �&���� �� 	�/+T
� 	��.#� ��J�� )�
� '�  R�� '� 'E85 �� '/ ��� )�
� )�85
    !�"� )�
� +
��� '(��	 �8E�                 
� +$,*- �*.� #*$%�� �&��*�� �+$,*- �*.� #$%�� �&���� � 0	�

!�"�      +�� Vb�T� �.� ��� 	�/ 0��
� 0	� . �G�Y 	�   !	�8*�� �#��"� L8>�� 7
	� '��9� B��� �� '/
#�       #$%�� �&���� �
� #J,���� o� +T��� !�"� �    �?�� 	��%�� 	�/ 0��
� 0	� .     
� �
U #���8� �@%�� 	�

!�"�           )N '*� '*-e< 	8*i '*� �'*���� 	� '*/ '�*?�� +G�<� )���� +$,- �.� �&���� �

$5 	� 0	�
#� '�<�����8? .

   �	&� @��,- ��P
� �)���� 	�      �*�� 	� )eU�*? ��*-� �*.� '*/ !�8� +G�� +
\G�� �� � L��,/ 	�
   �8< '� �	 �.�   +�� !��� h�>�<�  .         �&��*�� � L�M�*?� a(*� �
*
$5 ��5��� #�G�� �	&� @��,- 	�

    !�"� �� #i�W5	� '�8JO
� #G8�           +�� '�?�� 0	��� � o
5��/�	8� 'W,E �",5 � '�?��� 	�/ 0��
� 0	� . 	�
   !&
J�� 	�/ 0��
� �'=
��     !�*"� �8*W"� 0��� 0�       #*�� B�*TY� �8*< 	� 0	� �*,/ .       d�*� ��*J�� �8*� 
�

����              5 � !�8*� ��^*���  �*($�� )��*�� +$,- �.� 	� #G8� 0���&    !�*"� �
DC*5 +*�   	�*/ 0��*
� 0	�
#���?�� .          '����5� �8E� R�� � 	�/ �
��8% 	� ]$� V
G� '� ��
,O��        �8*W"� �X=*T,� 0�;	�*/ 0�*�
!�"� #�� 0	� �,$� �
DC5 ���85�?�� '�?�� 	�/ 0��
� #$%�� �&���� �� 0	�� .    	� ��*J�� )�*
� '*�  �*.�

 !�"� 
� �
U #���8� )���� +$,- � #*$%�� �&���� �	�/ 0��
� 0	�      �
*
$5 �	 �*.� �*�� 	� 	�*/ 0��*

#��,/   .

Archive of SID

 www.SID.ir



����� ��	
��
����� ��	���� �	� /  ��	�� !4NY

 _#	
�
� ���
�� �#,
�� ��P� ���� #E�Y)�vwx .(    !	�� 	� )��*�� 	� '����*� 0�8*E8� #���
 0�� �	�N��

 #���
)�vvw��vw� .( !	��? �'E�8� � '����� '�=��� .
 �"�=� ��Y� � �� #:- �#�$P.�)�vwx .(!�"� 0�	 �� #,A +A�P
� H��D� #b
W(5 #�	�� V��8� 0	�

  �.� 	� �
G85     0
	��P/ � +$,- 0��)0�	8� #�	�� : )��*�� .(    �0��*>�%� '��,*P���� '��,�*>A
 !	��?��  .

   ���
�� ���A	8�)�vwx .(          �%� �?	 	� )N �b� � #��T�� '����� 0��� +G�� �	�.�   )��*�� 0��*> .  '*�=�
 !	��? �0��>�%� H�b
b�5��. 

�P
A � 78W�	�� . �
TY ���� �)���5 78�&
5 '�E�5)�vw�.()e/ ��>�%�  .)��"5 �7��� H�	�P��� .
)���� #�e�� 0	8"�E 0&/�� o��� #����,�� +��� .http://www.cbi.ir

 '
E�Y �0��-)�vwv .(��     !�"� � �&���� �
� '(��	 #�	    !�;	�/ 	� 	�/ 0��
� 0	�    #�$,*- �	&� 0��
  L�� #i )����  0��)�v|w��vw� .(   \P��� �&��W5 !�JP���)���� �#����E� � #��T�� R8�� !� '���

�?	� #��,?	�/.
X
9� ��- �!��
)�v�x .( !�"� #�	��    !�;	�/ 	� 	�/ 0��
� 0	��     L�� #i 	8P/ #�$,- �	&� 0�  0�*�

)�v||��v�� .(           #*��,?	�/ '*��� )�*��� �#��*��E� � #��T�� R8�� !�\P��� �)�	��
�� !�JP���
)�	��
�� ��?	�.

 	��8��� �#5��=; .    �
�Y �#�P���� '�E�5)�v�w( .#=,� ��>�%� #��W�) �*�ER��  .(   !�J*P��� H�	�*P���
)��"5 �R�� ��F �)��"5 .

/ 
� 0�
;	��N u���� �)���� 	��N &/��!�;	�L�� �)��"5 ���P
� � �/	�/ �:� !� #�$,- 0��]��.� 0��.
   �T�� ��	N�"�)�v�� .(     )��8� 	� 0��>�%� V��8� X"� #�	��  !�"� ��&���� 0��  0	�\
� � 0	� . '�=�

 !	��? �'E�8� � '�����|w�|�. 
   ���� �#���A8�)�v�w .( #=,*� ��>�%� 	� #$�=�� � �Y�� 'P�	 .    #*J,��A H���*< '*T�`�  ��*�	

)��"5 �L�� ��F .
   �8$T� �)�
�?��)�v�w .( +�8G�� �

$5 '����� 0��     +
$��  +�8b5 +"E #�$,- 0	�^;    #W*T� 0�*�

#�$,- H�	��- .����� � H�$G�(� 'T�8�#��;	
�� 0��.

Bande, Robert & Fernandez, Melchor & Montega, Victor. (2001). The Role 
of Productivity in Wage Setting: Differences across the Spanish 
Regions. 40th ERSA congress.  

Britannica Concise Encyclopedia, available at: http://www. Britannica.com/

Archive of SID

 www.SID.ir



4N6���# 71# �8#�� 9���#������ 9�:
* �;# �� �<���� � ��

Du toit, C & Koekemoer, R, (2003). A Labour Model for South Africa. 
South African Journal of Economics, 71(1): 49–76.

EViews, (2004). User’s Guide. Irvine, CA: Quantitative Micro Software.
Green, W.H. (2003). Econometric Analysis. 5th edition, Prentice Hall, 

Englewood Cliffs, N. J. 
Gordon, R.J(1978). Productivity, Wage and Price inside and outside of 

Manufacturing in the U.S , Japan and Europe. European economic 
review, vol.31, pp 685-733.

Levin, David (1992). Can wage increase pay for themselves? Test with the 
Production Function. The Economic Journal, vol.102, pp 1102-1115.  

 Pesaran, H & Shin, Y, (1995). An Autoregressive Distributed Lag 
Modelling Approach to Cointegration Analysis. DAE Working Paper 
No. 9514, Department of Applied Economics, University of Cambridge.

Pesaran, H & Pesaran, B, (1997). Working with Microfit 4.0. Oxford: Oxford 
University Press.

Pesaran, M.H., Shin, Y., Smith, R.J., (2001). Bounds Testing Approaches to 
the Analysis of Level Relationships, Journal of Applied Econometrics. 
No.16, pp. 289-326.

U.S. Department of Labor , available at: http://www.dol.gov/
Wakeford, JJ, (2004). The Productivity–Wage Relationship in South Africa: 

an empirical investigation. Development Southern Africa, 21(1): 109-
132.

Wakeford, JJ, (2004). Productivity, Wages and Employment in South 
Africa' s Manufacturing Sector, 1970-2002. Development Policy 
Research Unit. Working Paper 04/85.

Archive of SID

 www.SID.ir



����� ��	
��
����� ��	���� �	� /  ��	�� !4N>

f�D1�-4.

Wald test of restriction(s) imposed on parameters
*************************************************************
*****************
Based on ARDL regression of dLPROD on:
dLL             dLK             dLRW            dINPT           ecm(-1)
21 observations used for estimation from 1360 to 1380
*************************************************************
*****************
Coefficients A1 to A5 are assigned to the above regressors respectively.
List of restriction(s) for the Wald test:
a3=0

*************************************************************
*****************
Wald Statistic                 CHSQ( 1)=   1.3744[.241]
*************************************************************
*****************
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f�D1�-+.

Wald test of restriction(s) imposed on parameters
*************************************************************
*****************
Based on ARDL regression of dLRW on:
dLRW1           dLL             dLK             dLPROD          dLPROD1
dINPT           ecm(-1)
21 observations used for estimation from 1360 to 1380
*************************************************************
*****************
Coefficients A1 to A7 are assigned to the above regressors respectively.
List of restriction(s) for the Wald test:
a4+a5=0

*************************************************************
*****************
Wald Statistic                 CHSQ( 1)=   2.8869[.089]
*************************************************************
*****************
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