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Abstract: 

Regarding the importance of the relationship between 

volume of liquidity and GDP in manufacturing sector 

policy making, using a time-varying parameter (TVP) 

regression model and Kalman filter approach, the present 

research studies the GDP's response to effective variables 

such as capital, labor force, and in particular liquidity 

volume during the period of 1978-2015. The results of 

estimating the regression model with time varying 

parameter and the study of the trend of the coefficients of 

explanatory variables over time show that these 

coefficients have not been constant over the period under 

study and have changed due to exogenous shocks such as 

revolution, war, oil price shocks, applied economic 

policies, structural changes, international political stances, 

and economic sanctions. By comparing the trend of 

changes in the GDP growth rate with changes in the rate 

of growth of liquidity, it can be said that the trend of 

changes in these two variables are not proportionate, 

showing that policy making in the monetary sector has not 

been efficient. Therefore, it is suggested that the central 

bank should have an appropriate operational 

independence and that the rate of liquidity growth vary 

proportionately with the rate of GDP growth. 
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Abstract: 
The unfavorable state of economic growth and 

government debt to the banking system are two major 

challenges for the Iran's economy. Given the importance 

of these variables in the macroeconomics, the study of 

the relationship between them using modern 

econometric methods can provide useful implications for 

policymakers. Therefore, the present study, with the 

application of the threshold vector autoregressive and 

spectral analysis approaches during the period 1974-

2016 a reveals new evidence of the relationship between 

these two variables. The results show that government 

debt to the banking system has a dual and nonlinear 

effect on the economic growth. On the other words, if 

the ratio of debt to production is less than 18.2%, it has a 

positive effect on economic growth. Through crossing 

the estimated threshold, its destructive effect appears on 

economic growth. The impact of bank debt on economic 

growth is also non-linear and inverse. In addition, in the 

short and medium run, there is a causal relationship 

between these two variables. But, in the long run, the 

causality relationship is from economic growth to 

government debt. 

 
Keywords: Economic Growth, Government Debt to the 

Banking System, Threshold Vector Auto Regression, 

Spectral Analysis. 
JEL: C32, H63, O47. 
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Abstract: 
Institutions and infrastructures as a set of social factors, 

rules, beliefs and infrastructure services are the key 

factors influencing bilateral trade between countries. So, 

this study investigates the effects of institutions and 

infrastructures on Iran’s bilateral trade with the main 

trading partners. For this purpose, gravity model, 

poisson pseudo maximum likelihood was developed and 

the analysis was based on panel data of trade volume 

between Iran and the trading partners over the period 

2003-2016. The results implie that the interaction effect 

of different institutional indicators on Iran's bilateral 

trade with developing country partners and developed 

country partners are negative and significant. So that, 

Iran tends to trade more with less corrupt countries, 

higher political stability, implementing trade facilitation 

laws and more democracy. The positive and significant 

impact of the different institutional distance indicators 

on Iran's bilateral trade with developing country partners 

and developed country partners confirm that Iran tends 

to trade more with the partners that have stronger 

institutions. Moreover, the positive and significant effect 

associated with transport and communications 

infrastructure on Iran's bilateral trade with developing 

country partners and developed country partners 

indicates that the infrastructure facilitates trade between 

Iran and the main trading partners. 

 
Keywords: Gravity Model, Infrastructure, Institutions, 
Institutional Distance, Iran, Trading Partners. 
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Abstract: 
The importance of monetary policy as one of the most 

important demand-side policies has led to a discussion 

of the growth of the volume of money and its impact on 

various economic sectors, which has always been one of 

the most challenging topics in macroeconomics 

literature. While monetary policy is usually performed at 

a national level, its impact may depend on the properties 

of regions. Therefore, this research tries to answer the 

question: Is the impact of monetary policy on the 

employment of the provinces (Iran's Industrial 

Provinces) is homogenous? For this purpose, using the 

SFAVAR method the relation between money supply 

and the employment of ten Iranian industrial provinces 

in the period 2005:1-2016:4 is studied. The provinces 

studied were selected based on the share of value added 

of the industry sector of each province to the total value 

added of the country's industry.The results reveal that 

the impact of monetary policy on regional employment 

is small and is limited to short-run. Furthermore, the 

response of employment to liquidity shock in various 

provinces is different. Overall, the results show 

monetary policy cannot be an effective policy to create 

regional employment; because its effect is slight and 

short-lived. Therefore, to maintain the stability of the 

regional economy and to prevent inflation in the 

provinces of the country, liquidity must be controlled.. 

 
Keywords: Regional Employment, Liquidity, Monetary 
Policy, SFAVAR Method, Unemployment. 
JEL: E52, E24, R11. 
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Abstract: 
In macroeconomics, the Okun's Law and Verdoorn's 

Law are used as methods for studying the relationship 

between economic growth and unemployment and 

employment. The necessity of studying these two laws 

together, in a threshold econometric model and 

considering to regional and spatial conditions of 

variables, can have more effective results in labor 

market policies. Therefore, in this study, due to the 

importance of employment and unemployment issue in 

Iran, have been investigated economic growth thresholds 

in the Okun's and Verdoorn's Law, using Panel Smooth 

Transition Regression and considering to spatial 

dimensions of variables. The results of model estimation 

for 30 Iranian provinces during the period of 2005-2017 

show that unemployment response to changes in 

production growth was higher than employment. In 

addition, results indicate the impact of regional labor 

markets and macroeconomic situation and uneven 

development in each region, which has led to overflow 

in other areas. Of course, these effects, with crossed of 

threshold and entering second regime, have led to 

improvement in the labor market to increase 

employment and reduce unemployment, but effects of 

economic growth have been more on reducing 

unemployment than employment growth. 

 
Keywords: Economic Growth, Okun's Law, Verdoorn's 
Law, Panel Smooth Transition Regression. 
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�'�"�� ����*� � ����A 0��D"E% .�� 0%  n#����� � #�=�% #�'�E ��  

 $.� �% 0��A��=PSTR #�"�% 0%�A #%��% 0�  
 

*0�%j'�_ �%��1L F��� #���.�H2 

1 ..��"� 2�����1�% 2��� !� �3�: 2#0�� ������� 95�> ?� ��45 �/6���� ��"�� �� 

2 . 2��� !� �3�: 2#0�� ������� 95�> ?� ��45 �/6���� 91�>5 @� #� %� #�$����.��"� 2�����1�% 

  :
8����)1/8/1397            :+��,�12/9/1397(  

 

Studying and Comparing the Economic Growth Thresholds in Okun's and 

Verdoorn's Law; Application of the PSTR Model for Iranian Provinces 
  

*
Azad Khanzadi

1
,
 
Maryam Heidarian

2
 

1. Assistant Professor, Faculty of Social Sciences, Razi University, Kermanshah, Iran 

2. Ph.D. Student of Economics, Razi University, Kermanshah, Iran 

 (Received: 23/Oct/2018         Accepted: 3/Dec/2018) 

 

 



104                      �	�c+�@  6����'�Z: ,����2 ,A)�	� 0 �����  �� ������ �#� ��� �����$ ���0��0 0 ��$0� �����...  

 

1- ��.*�  

 ,��_� ,� ���$ �! �� ��D�� ��� 0 �> �� �
� �� ��
�1 �#�
  ,a$ ����� .����� ���� ,G�1 ���� ������ ��$� �) }�0� �g-�

JD�� ,?��0 ,� ������ ���'�  La���� �) ��Q1 �!   �a!
�� 6��0 ,� ������ �� E������  ��K�� 0� @)� ,� �!��� �� ���1

  L�Ca(0 �!����a�� @�
0� ����� ,�     0 �)�a�1 ,a� ��a����
 .L ���� ������ 6�(0� J�>'1  

��>$ ,>&G �� %�� ��
�1 �#� 0 [�K�#� ��)� �� ��   @)�a1
L���� ,$ ���A! ������ �-$ �!��K��  ����� �� ����yT

  ���a� �U��� �� �4�2 X����K1 E������ ,C��1 0 X�*� ,� �����
�� �K�#� L�C(0 H�� L�&!� ,���� �� .��!�  Ja��� J�
� 0� [

       �a4� ��a�)�G La�&!� ��� ,?a��0 ,a� ,aD�)� [0� �L�� �$�
 ���0� �� ����������� ,$ L�� ��
�1 ��� �� �� ���A�� 0���

     E����a�) �a���$ ^�a?� �� �)�a��� k-	�� o'� �3�C�1389 :
262�)���� ,C��1 ,���� �� ,$ �&�!�9� ,� ,G�1 �� E�0� .(  ��'�

X�� E��# ����  ,� L��!      Wa) �a�
�1 ���a1 ,a$ ��a$ 0���
�� �S�� �� ���$     ,�aA)��� �aD)%�" X��a3 ,� t	" E����

�&� JD# �� .��# �)���� ,C��1 ,� ����� X����� ��T   0 ��a'�
I��� ��
�1     @)�a�P �a�
�1 va���1 �� ��$ 0��� ��yT��� E�����

 ,� �!���$ � �� ,�����%�1 ���� ���� �2 �� 0 L"�) L�&!� �����
0���   �aQ�� �a4�2 ��C�� L�&!� 0 [�K�#� 0 ��D�� o'� 0 ��$ 

   0 ��a* �) La�� ��# �4�2 ������ I�� �� I�� �)�"�D# ,�
 E����21394 :126 .(  

 ��
�1 �#� ��	�A� ,?��� E��# ��Q�� ���Q1 X�C
�?� }*+
  ��0��0 ����a�) [�K�a#� 01(2    0 �aa�
�1 �a#� /�aDC� ,aa?��� 0

 ��a$0� �����) ��D��3���� E( ,���a�2      ���aA! �10�a9�� �a!
 �aT0 0 @)�0��)4 E2017 :44  �aT�� 0 �>9a��$ �5 E2005 :529  0

�&�   E�)�a(� 0 ���1397 :107      v��a�� Ja�
� ,a� �1��a*� ,a� .(
��� � ����� �       ��aQ)� ��a� @�aC� �aB �� I�a� ��
�1 �#� E�!

  �a� 6�a�0 ,� ��D�� I!�$ �) �)�G J:���    �a� �� .��a����

� J�
� ,� ��)�   �a!����� �� ��a4� 0 �� ��# L�C&G �!��

        ��)�aD) �a� ��aD�� 0 [�K�a#� �� ,���a�2 0� @a)� E��a$ 0���
    �a�
�1 �a#� J���aB ,$ L���C� ���� @)� .�# ��!��  X0�9��

                                                      
1. Verdoorn’s Law 

2. ��4� 0 ��
�1 �#� @�� ,?��� ��0��0 �����  ���� �� ��$ 0��� �0
�� ) �0�
�$ ~0�" @�"�T �U� �� �� �
0 E�!�1970�� (  �� ,?��� @)� ���1

��# ,g��� �U� ���*� �� ~0�" @)� .��&� ������  .��� 

3.Okun’s Law  

4. Azorin & Vega (2017) 

5. Kosfeld & Dreger (2005) 

        I!�a$ �a� La�� @aD&� [�K�a#� �� I)�%a"� ��a� ���� ����
 W) �� E�>$ X��3 ,� .�#�*� f����� ��D�� ��� �� ���%&!

E������     �a�
�1 X��a��K1 ,a� ��D�� 0 [�K�#� @�� �%Q� I�$�0
�� ���]�-�) �#�� L$���� ��� �� ���K1 �� �#�� ����16 E2004 :

185 .(  
    ,a� Ra>�S� }+�a�� �� ��D�� ��� ����� ��� E@��]&!
    ���a� H�a� E��a$ 0��� X��-+� ���*� J��$ ��]&! �>)H�

,�)%! �C1 ��� ,� �Q�� ���: 0 X�G�4� �![�  ,a	?�� �!  �
      f)�a( 0 ��0��0 f)�a( �ya
 .La�� ��a# ��$ 0��� ����� ��

,	?�� �� 0 ��)� ���$ ,� ���$ �� ���� [�+ �� ��$0�  ,� �
 .��� ��!��  ��K�� ��)� ,	?��  

      0 ��a���� Ra>�S� Ja)H� ,a� ���a)� ������ �� ��$ �����
   ,a!� 0� �� ,a$ ��)� E���� [��C1 ��� �� L)�DB ���&�G�  �a� �

     ,a� u�Da# @a)� 0 ���a� �2 �(�	1 �� I�� ��$ 0��� ,(��
   ��a� 0 ��aD�� ���'� �2 ,Q��� ,$ L�� ,�"�) I)�%"� F)��1

L3�" ��G0     0 La�� ��a$ 0�a�� ��� f���� �>K# �!  �a�
/��� ) @DA� 0 /�9� ��&#�� @)� 21395 L�C&G E(64-

15  �0�B E[��71  �a� J�D�1 �� L�C&G J$ �3��    ,a$ �a!�
  �a� � ,!� 0� �� �(�	1 ����� �� ��$ 0��� ,(�� I)�%"� ������

�� �2 ��� @)������ .L��    ����aD�� J�a� �� ��0� �! �� ,$ �0�
.��# ��G�� v(0 �� ,*>: �� v��� ��$� t)��# 0 ��# ��0%"�  

      ��a� I!�a$ �a� ��a���� �a#� X���� L�&!� ,� ,G�1 ��
     �� �aD) ���a�� ,a� [�K�a#� ��aQ)� 0 ��D��    �� �a4� Ja����

L���� ��yT ,����� @)0�1 0 �!    ,a	?�� �a!��*!�� 0 �a!  0 �
 �?� �� ���S�������   E����aD&! 0 �4
����)1397 :61( E

 ,�(�" ,C
�?� @)� �� �y
"     X��a��K1 ,a� �a��� �� ��aD�� ���
   �a� ��a�� [�K�a#� ��� ,� L*A� ����� I�$�0 ��
�1  �a!�" 

    �a� �a# �a!��  \-1 0 ^�?� \0� �� ���9�a��    Ja�>'1 �a!
,����2 �>��� �)-� [�	��� �����T� 6�� �� �7  ���30   ���a��

 ����� ��0� [�+ �� ���)�1396-1384   Ja�>'1 0 ,)%Q1 ����
�T ����.��  

   �� ,a$ ��a� �!��  X��3 @)� ,� �(�B }�	'1 ��� �� �y

     �� E,a� ���� ��0��0 0 ��a$0� ����a� 0� �aU� ���*� ,� ,����

S�   0 Ja �� �� ��a# ��Q�� ���Q1 X�C
�?� �� �0�� E��� I
 �!��K�� 0 }�	'1 \0� E��� IS� �� .�# �!��  ���$ N�� 

,�"�) ���4P IS� �� 0 �"�C�     ��02�a� �� Ja3�B �a��Q1 �!
[�� ,Q��� ���)�� IS� �� L)�4� �� 0 �# �!��  ,g��� �!  ��T

                                                      
6. Blanchard (2004) 

7. Panel Smooth Transition Regression 



�&>� ,���>�"  ��!0O�I!0O� ������ ,C��1 0 �#� �!E  [�� E�4������) �Q�� 0 �� ���&#35( ���A��1 E1398                105  

  

��4���� 0 �� ^�?� �! .��#  
  

2- e�P�� ���A�%  

� �� ,$ ���� ��G0 [�K�#� 0 ��D�� ���  �� �9>�S� X�)�U
  ,a� E��K�� 0� @)� 0� �� ��
�1 ��yT��� ,� ,G�1 �� ,C
�?� @)�

    @)%a��$ fa�D� fa
�� �� �a(�	1 L)�)�� L����    ,a� ���� �a!
�� ��1�$ �� %��$ ���	� ,� .��# [�K�#� �?� X��E   �?a� v��1

�� ���T��$ EH�� ��
�1 �� .L�� ��
�1�� ��$ ���  <D��� 0 ���$
     0 ���� ���a� �a(�	1 �?a� ,a� ���A� ��  ,��� ,� �! ��
�1
     �aC��0 N��aS� �a�)� X��a*� ,� 0 [�� ,� �D�� ���� �(�	1

 E���� 0 �C�) L��1392 :183 .(  

   �a(�	1 0 ,a(�� ,A)�	� �� %��$ ���1 �� ���� �(�	1
�� L�� ,� �>� [��'� \��� �(�	1 @)������ .�)2   �� ���a�

L
�B      ,a� �� [��aC1 ��aA�� E���a� [�K�#� 0 J��$ [�K�#� �!
�� ��G0  �!0��� �� ��S� ���� [�K�#� L
�B [��C1 �� .��02

       [��aC1 La�� �a	�C� %a��$ .���aA! ��aD�� ,)���� J��� 0 ��$
W��-$ �U�) �%&��� ��� ,� J��$ [�K�#�  0 ����� ���A� (�!

  K�a#� ��aQ)� �� �%&��� ��� I!�$    k�a>?� ,aQ��� EJa��$ [�
      �� Ja$ �a(�	1 ,a� Ja��$ [�K�a#� [��C1 ��)� EL#�� �!��S�
 ��� ���� [�K�#� [��C1 L
�B �� �T� ��B .���� ���A� ,C��G

�� I!�$ ,C��G J$ �(�	1 ��%�� E���) I!�$ �%&���   �a��)
      E���a]�-�) La#�� �a!��  X�a# ��aD�� ,Q��� �� 02004 :

167.(  
 ,$ L�� �	�C� %��$ Ja��$ [�K�#� [��C1 ��Q)� ���E  ��H

      ,aC��G ��a���� �� La
0� ��	�aA���: 0 ��	�aA� ��+ ,� L��
  ,)���a� E��	�aA� L
� � .��$ L
� �     La
0� }a)�+ �� ��yaT

��  0 J���� ,$ L�� ������ ��#�� ��	�A���: L
� � 0 �#��
   �a� L)��a! �� �a�
�1 �� ���� �3���      La
0� �1��a*� ,a� E�a�$

 �"�a(� �(�	1       ��aQ)� �� �"�a�� N��aS� I)�%a"� }a)�+ ��
��      [��aC1 ��aQ)� La4G �� ���a� ������ L���� %��$ .�)�&�

,)���� ,C��1 L���� EJ��$ [�K�#�  �a� ��S�1 ��yT   �a!�
,)���� I)�%"� �� ,$      I)�%a"� ,aC��G �a>� �a�2�� E�>� ��yT

�� �����(��>� 0 ¡���) ���)  E������31394 :28.(  
� @)� �����"�+L���� ,� f�D  L�&!� �(�	1 L)�)�� �!

�� L���� @)� .��!�      I!�a$ 0 [�K�a#� I)�%a"� ��aU�� ,� �!
�� ��A	1 �>$ ,
�	� 0� ,� E��D��   La���� E[0� :���a#   �a!

  ta��1 ��&�	�A� �� [�K�#� L
0� E�2 })�+ �� ,$ L
0� [�K�#�
L'1 ���&� IS� �� ���"� ���S��� ���h1  �a� ����   �0� 0 �a!�

���L�         I)�%a"� ,>�a�0 ,a� �� [�K�a#� ,a$ �a(�	1 �a�
�1 �!

      N��aS� I)�%a"� EX�a�
�� I!�a$ }a)�+ �� ��
�1 J$ �(�	1
L'1 [�� ,(�� �� I)�%"� �) X���  0 �!H�$ 0� L
0� ���h1 

�� ����  �a&� ���S��� ���T��$ ,$ ��C� @)�� .�!�    ��a)� E���a#
�����  �a�
�1 X���  0 XH��'� �"�$ ������ ,� �!  �a&�   E�a��$

   ��a*&$ ,a3-  ��+ ,� .����D�� ���� 0 L�� ���� �(�	1 ��)�
 [��'� ����� �� �(�	1 ��*&$ ,� �Q�� ��$ 0��� ����� �� �(�	1

��   �� �a(�	1 ��*&$ o��� [��'� ����� �� �(�	1 ��*&$ 0 ��#
�� ��$ 0��� ����� ��') 0 ����S�) ���T  E���21381 :61.(  

��'
 ,� @)������ �� �U�   I)�%a"� ,$ ��$ [H���� ���1
  [�K�a#� I)�%"� 0 ��D�� ��� I!�$ �� ������ }�0� 0 ��
�1
   X���a  0 H�a$ �0%"��0� �(�	1 E}�0� ��A� �� .L�� ���&!

�� k�Q)� fA$ ��*B�3 ,$ ��$    ���a$ �_$��aB L4G �� ��$0
    ����a�� 0 ��a��$��
�1 ��a�"� ���� �)-	� ~�" ��) ��  v"���

���        ,a$ �a���T I�a� �� �� �a�
�1 /�a�	� I)�%a"� (v)��a3 �
     ��a$ 0�a�� ,a>&G �� �a�
�1 J���� ����� ��T��$ ,� @&Z��

 ���a���>�� 0 <)�!) L��1 E2001 :1 �a&� �    E�)�a(� 0 ��a�
1397 :109  ���� ��a&C1 ������ J$ ,� 8�" �>A>A1 ��0� �T� .(

�� ��U��� E��# ��D�� ��� I!�$ �!�# �-$ �?� �� �0� 0 
    ,a>&G �� ��0��0 ����a� 0 ��a$0� ����� .��#�� [�K�#� I)�%"�
 ��$ 0��� �(�	1 0 ,(�� ��'�� N��S��� �� ��>$ J����

:�# �!��  ,� ���� ���$�! ��(�1 ,� ,���� �� ,$ ���A!  
  

2-1-  (��6	�6 �!+�B) :�g#(� 6 �	��#B� '(�  

) ��0��0 �����1949 E1993�� ���� (  �#� ,$ �!� v)�a�   �a1
) ��
�1y��4� �#� E( ) ��$ 0��� �0p�� I)�%"� �� (  ��" .�!�

) ,
��C� X��3 ,� ,?��� @)� �(�)�1:L�� (  K� = �* + ����																	�� > 0 )1                  (  
 ) ��0��0 f)�a( ,$ �1��3 ���� ;�%a� (     E�a#�� �9a3 �� �a1

���� �	� ,� L*A� ���)�%" �!���� ���!�   Wa) .��a� �!��  /�
 L�� ,)���� I	� @�"�T ��)��� ��0��0 ����� �� �G ,>�A�

�� ,$    JDa�� Ja�
� ,� .�#�� ��$ 0��� ��� ��)%�)�G ����1
    �a!������� E��a# uyaB �!��K���*  0��    .���aA! fa)��

:L�� /-T�� k�$ X��3 ,� ��
�1 v��1 ���$ ~�"  �� = τ + η]� + λ�� )2            (                            

 �� E�Q�)�] E�	  0τ    0 ,)���a� E��a$ 0��� �#� ��� f�1�1 ,�
 �#� 0 ��
�1 @�� X0�91 E[�K�#� �#� @)������ .���A! z�
��D1

��4� :L�� �0  

                                                      
1. Harris & Silverstone (2001) 



106                      �	�c+�@  6����'�Z: ,����2 ,A)�	� 0 �����  �� ������ �#� ��� �����$ ���0��0 0 ��$0� �����...  

 

K� = d $⁄ + e($ − 1) $⁄ f�� + (g $⁄ )�� )3 (         

  �a#� �����T� f)�( �� ��*A� ��# ��Q)� f)�� E�>$ ��+ ,�
�   @)�aT) La�� �a�
�1 �#� ,� ,)���1 E2003 :148 @a)� �� .(  E0�

) ,?���1  �a#� @�� E,)���� 0 ��
�1 �#� ���� ����� X��3 �� (
��4�   ,a$ L�� �2 �� [�� 6�(�� @)� .L�� ������ ��
�1 0 �0

L*A� ,)���� �!-   %��aG) ���aA! ����� �) ��&$ L��� ��
�12 E
1998 E12 �aaa!������� @)����aaa�� .(�*  0��  ,aaaD�2 ��aaa�

     X��a3 ,a� E�a�!� La��� �*)���� �!��02���* = d $⁄  0 �� = ($ + g − 1) $⁄ �� �S��     �a$� ,a� ��H .���a#
�&� /��	� ,� L*A� L��� ����� EL��   ��0��0 f)�a( �� ����1 �� I�$ �� �!�T2 �0�� .�)2 L��� ��
�1 �!  

 �a
0 .L�� LC�3 IS� ,� ����� ��0��0 ����� E�>$ ��+ ,� 
   ��a���� �� ��a��� L�&!� ���� X���  IS� ,$ �)�Q�2 ��

���� �� ���9��� �� �)�� ,�(�" @)� �y
 EL�� ���$ W)  ��
�1 �!
     �a#� 0 �a�
�1 @�a� H�a� ���A*&! J�
� ,� .��# ��02�� J$

��4� �����T� ��Q)� ��D�� E�0    ��a� E���� ��aG0 �>CG �!
  Wa) E�#�� L��� [�K�#� �#� �T� [�_�    @�a� Ja��$ ���aA*&!

��4� 0 ��
�1 �#� �� �!�` �0   ��aQ)� �� v��� JD�� @)� .��#
�� ��
�1 �#� 0 [�K�#� @�� ,?���  .��#  

)4(  ]� = >* + >��� ,			>* = −	�*, >� = 1 − ��	   
) �0�
�$ t��1 �-*� ,?��� @)�1975 .��� ,�"�T ���� ,G�1 ���� (  

  �� ,a� �aC&Q1 L��>� ,)�U� �� �0�
�$   ,a	?�� �a#� �a��  0 �
��4�        LaAS� ����a� .La�� ,a� ���� ��a$ 0�a�� kyG 0 �0

      0 �aG0�  �a#� @�a� �a� La��>� ,?��� ,$ L�� @)� �0�
�$
 �#� 0 ��
�1 �!����GDP   ���a� �� 0 �0� ����� .���� ��G0

�� ���� %�� �#�   ����a� I)�%"� ~�C� �� ��
�1 IS� ,$ �!�
���� .���� ���� /��	� ,� L*A�  La)�&B ,�(�" @)� �� ��$y� �

��    0 ���a� ��a���� �#� ��'� 0 ��1�� E��
�1 IS� ,$ ��$
��  [�a� �#� ��� �� �)��*� ����1      ,ag��� �aC&Q1 La��>� �a!

.�)�&�  
/��� �� ��4� �#� ���� L*_� �+�*1�� E��0��0 �����  �0

    ��)%�)�aG ,a� ,a���� �� �0�
�$ .���� ��G0 ���S��� �#� ��� 0
� �#��G0�  �#� �� 0��� kyG 0 ���S�� �� ���#� �!    ,a� .�a�$

,?��� @��P ��0��0 ����� E�-�� �0�
�$  .��)�T/��� ��   @a)�
��4� �#� E����� ,"�3 ��G0 J�
� ,�) ��
�1 �� �0  0 �)�� �)�G

 �aG0�  �#� �� ����� (/��	� L���    �a� k�aA'� �a!   .��a#

                                                      
1. Greene (2003) 

2. Jones (1998) 

,"�3 �� �� /��	� ,� �)�G IS� 0� ,� ���1 :��&� ��A	1  
- ,"�3 ,"�3) ����AT �?� �� ��
�1 �� J3�B �)�G   �)�aG

(L��� 

- ,"�3 L�
�C" �� %$�&1 ,$ ��T�)� @)� �� J3�B �)�G   �a!
 �aa� ��aa����     �aa!� I)�%aa"� �� �G��aa  �!�aa���� �aa���1

,"�3) (�)�� �)�G 

      Ev)��a3 �a#� ,a� 0 ���a� �����a �� �C&Q1 L)%� �� �0� ����
X��4�   �a��S1 %�� 0 ���� X�+�*1�� ,� ������ 0 ,��Q1 E�!

L�
�C" ���     ���a#� ��a$ 0�a�� [�K�#� 0 kyG 0 ���A�� �!
 .����  

�� ���� �0�
�$ ��� �����  ��� ���� L*_� �**� ��*1�� ,$ ��$
��4� 0 ��
�1 IS� �#� IS� �0    �aT� .���� ��aG0 ��)� �!

,�#�B ��
�1 ��4� �� ��&$ ��$ 0��� �   IaS� @a)� �� �0   �a!
��4� ,Q��� �� E�#��     �a�!��  I)�%a"� ��a$ 0��� kyG 0 �0

 .L"�)  
��4� �#� @�� H�� ���A*&! �0    0 [�K�a#� ����a�� ,a� ��
�1 0 

 ,�A*&! J��$ ��+ ,� �>*� �!��K�� �T� �y
 .LA�� ��
�1 �#�
     @a)� �� E��a#�� ,�a#��� ���aA*&! �C� �!��K�� �
0 E����
     �a#� ��a� X0�a9�� �!�a�0� �� �#�� �>CG �����T� X��3

��4� 0 ��
�1       @)�a�4� E@a)� �a� �0-a� .�a# �!��S� ��Q)� �0
I�� ���$ ����    La��� L&a� ,>�a�0 ,� [�K�#� �#� �� �?  �

) ,
��C�4�� ���� ���� W�1�&�A�� IS� ����� ,� ( .��#  
 ������ ,� ��0��0 f)�(5/0    [�K�a#� �)�a4� X�a# �� L
H� E >� ) ,
��C� ��1) ,
��C� �� ������ ��&! ,� 0 (4 ���� @)� .���� (

 � ,a� �� [�K�#� E��
�1 �� �3�� W) �#� ,$ L�� ��C�  ����a�
�� I)�%"� �3�� ��� t����  ) [�K�a#� ,����2 .�!��i  ��a�� (

�� ) L�� L��� [�K�#� ��� ��
�1 �#� E�!�]� = 0 .(  �i = −>* >�⁄ )5 (                                               

 ,$ �)�Q�2 ��>* = −	�* ������� �y
 E−>*	  �� ��*_� ,?���
 �D)z�
��D1 ��)��"τ �� 0  ��a$ 0��� ��
�1 I�$ �� �9�� ,?� $     ) �1H�a� [�K�a#� �)�a4� X�a# @��]&! .����>�  faG�� E(

�� ,����2 �?� I!�$     �� �a�
�1 �a#� ,aD�)� ,� ,G�1 �� .��#
�� I)�%"� [�K�#� �y
 EL�� ��� @)� H��   �a�
�1 �#� �T� .���)

@�)��        �aB �� I�a� [�K�a#� �� ��a)� E�a#�� ,���a�2 �?� �� �1
������ ���� 6�(�� @)� 0 ���� t       ,a� �a�
�1 �a#� ,a$ �a!�

��aa4� I)�%aa"� ��aa� �"�aa$ ����aa��  �!�aa�)��" Jaa�
� ,aa� �0
  .La�� ���*� f���� [�K�#� �� ��!�$ X������ 0 �D)z�
��D1

) XH��C� ,� ,G�1 ��4) 0 (5   ) X��a3 ,a� [�K�a#� E(6  Ja��D1 (
�� :���)  



�&>� ,���>�"  ��!0O�I!0O� ������ ,C��1 0 �#� �!E  [�� E�4������) �Q�� 0 �� ���&#35( ���A��1 E1398                107  

  

]� = >�(�� − �i) )6                                          (  
 �,
��C� @)� ��]� E[�K�#� ��� :>�  ,a$ ��0��0 ����� f)�( :

�� ���� �� [�K�#� �)�4� X�#  E�!���    0 �a>C" �a�
�1 �a#� : �i[�K�#� ,����2 :1   �a�
�1 �a#� u��'�� ,� ���A� ,?��� @)� .
3�� ,?	� �! .���� ,����2 �?� �� �C��0  H�a� ��
�1 �#� �� �

   La�� ���a&! [�K�#� (�9��) L*_� I�$�0 �� ,����2 �B (@�)��)
�� @��C1 [�K�#� �)�4� X�# t��1 ,$ .��#  

  
2-2- (��d6� �!+�B) ���>�) 6 �	��#B� '(�  

     ��!�a�� ��aD�� �� ��a�%&! I!�a$ �� f>:� [�K�#� I)�%"�
��  �a� ��4� 0 �� ��# L�C&G J���� �
0 .��#  �a����1   @a)�

     �a� ���a&! La�C&G �a#� �T� [�_� ��� .���$ R�CZ1 �� ,?���
 ����2 E�#�� [�K�#� �� ��&$ I)�%"� 0 ��$ 0��� �*A� I)�%"�

�� I)�%"� ��D��   k�a>?� ��4� J���� ��G0 @��]&! .���)
       �a�)� }+�a�� �� �a4�2 X�G�a4� 0 ���a"� kyaG o��� E����� ��

��   @�a� �a� ,?��� W) @)������ .��#    0 [�K�a#� �� X��a��K1
�&� ��D��     �a#� ��a� J���aB �T� E�O)0 ,� .L#�� ��U��� ���1

   %a�� ��aD�� I!�$ ��� [�K�#� I)�%"� ��� ���� ���� ��
�1
�� ��$0� ����� �� ,����2 �B @��C1 �� .�#�*� f����   ��a� ���1

 �B �� 0 L"�T �U� �� �� ��
�1 I)�%"� ����! ,� ��D�� I!�$
 ,����2  I)�%a"� ,$ ��# �S�� �1 ��&� ,A)�	� ��0��0 �����

 ����a�� ,P �1 ��
�1 �#�      I!�a$ 0 [�K�a#� I)�%a"� faG�� �
 .�# �!��  ��D��  

) ��$0� ����� �� }��?�1962 E1970    �a9�� ,a?��� Wa) E(
        @����a� Ja�
� ,a� .���� ��aG0 �a�
�1 X���a��� 0 ��aD�� @��

,�)%! ��]&! ,������S� EL&�� ���K1 �! �����    ,a� Ja)�&1 �!
 ��a1�$ �� J$ �(�	1 ,� ��
�1 J)�C1     �� I)�%a"� .�a���� X�a�

  faG�� ,Q��� �� 0 ��� �!��  I)�%"� �� [�K�#� 0 ��
�1 E�(�	1
       ��aD�� �aT� �Oa)0 ,a� .�a# �a!��  %�� ��D�� I!�$u   ,a�

@�)��  \��  �C�*+ ��� �� �14∗  .���) I!�$  (4� − 4∗) = j�(�� − �∗),														j� < 0 )7(       
 :L�� L�&!� ���� L4G ,� �� ��$0� �����1 f�$�1 �� (

    ,a� ��a���� Ja$ ,(�� ��'�� E<=�>�" ��'�� 0 ��$0� �����
�� L��    Ja�>'1 0 ,a)%Q1 �� ���aA� �� ,$ �)2    ��a���� �a!

�� �9)� �� �&4� I	� �-$  .��$2    ����a� ,aD�)� ,a� ,G�1 �� (
� ,� �� ��D�� ��� ��$0� t*1�� ������ �� ��G�� X���
�1 ��%�

                                                      
.1         JDa# [�K�a#� ,���a�2 E�a#�� La��� [�K�a#� ��a� ��
�1 �#� ,$ �����
�� .���T 

��    ��a�$ ��a���� �� ��G�� ������ �#� ,� ������ �� ���$
�� I�� �� �2 [�>C� ��D�� ��� ���1    ��a  @a)� ,$ ��$ ����
��   La���� ��aS1� o��� ����1  ��yaT     La4G �� fa���� �a!

  �a3�� W) ��� ��
�1 ,�)%! ��%�� ��02�� 0 ��D�� I!�$
�� �� I!�$ .��# ��D�� �3�� ��$0� ����� (   @�a�C1 ,� ����1

   E����aD&! 0 ���aD1 �&)�$) �)�&� W&$ ,��4� �#� ���1394 :
211���� �2 E2008 :10.(  

      �� ��)�a&B ��aA�� Ja_� ��a$ ����a� t)��# � �� J�
� ,�
 ����� ��T���� ��D�� E��G�� ��4� �!��� �� 0 ����D��

@)� �� .L#�� �!��  [�K�#� ,� L*A�  0�j�   �1H�a� E��U��� ����
 [�K�#� X�# ��>� �� �U� ,� .L�� }>?� �)��	� ��  E���j� 

�%"� ���� [�+ �� 0 L�� ���)������ I)  �a
) ���)3 E2000 :16 
@&)�"4 E2001 :515 .(  

�� I�$�0  �� I!�$ �� �#�� ��
�1 X������ ,� [�K�#� �1
��4�   @�a� La���� E�0   La)�&B E�a>>&
�     �� �a�&$ �����a� �a!

,�)%! 0 ���$��$  ��a��� })��1 fG�� E��&$ ,
��*� �!    ,a� �a!
��0� �� ��$ �QB I!�$  �a� ������ ��$� �!   a" .��a# ~�

��    E��a�� �� ��H�a+ J3��" �� J���B E��	
�� ��
�1 �#� E��#
    �a� �� ��a$0� ����a� .La�� L��� ��*)�	1    ) X��a3 ,a� ���a18 (

.��&� �A)�����  (4� − 4∗) = j* + j��� ,														j� < 0 )8  (        
�� �#� ��� ��0� E�Q�)� ��   La��� ��*� �� ~�� })�+ �� ����1

 EL
�B @)� �� .�)2) X��S�� u�D#7) 0 (8  ��a$0� ����� �� (
        J��a# �a4�2 .���aA�� fa���� @�a&S1 ��a� ��	�aA� ��+ ,�
       ��a� ��T��a� F�a! 0 ���aA! ��!�a�� Ja�����: �!��K��
     ����a� [0� ,a*1�� Ja(�91 E@)����a�� .����� ��G0 �4�2 �)����#

) X��3 ,� ��$0�9:L�� (  ∆4� = m* + m��� ,														m� < 0	 )9(                   

     �aC��0 ��a� �� �a��K1 ,a� ����� [0� ,*1�� J(�91 X��S��
      �� �aC��0 �a�
�1 �a#� �aT� .La�� �C��0 ��
�1 �#� ,� ��D��

) �#�� ,����2 �?��n    \��a  �aC�*+ ��a� �� ����� ��D�� E(
  ���a$ ���0 �� .L�� �93 ����� X����K1 �� [�� @)� 0 ��� �!�� 

 ,
��C� ,� ��# @)�)8) �) (9    La��� ��aD�� I!�a$ ,����2 E(
�� :�)2  �n,opq = −j* j�⁄ )10     (                                   	�n,rs = −m* m�⁄ )11      (                                     

                                                      
2. Moosa (2008) 

3. Lee (2000) 

4. Freeman (2001) 



108                      �	�c+�@  6����'�Z: ,����2 ,A)�	� 0 �����  �� ������ �#� ��� �����$ ���0��0 0 ��$0� �����...  

 

 I!�$ ��D�� ,����2 }>?� �)��	� �� ��$0� f)�( I)�%"� ��
�� $ ��0� E@)� �� �0-� .���)�� �#� �1��   I!�a$ @)� ,� ����1

�$ W&$�)�)�� .� ,����2 ,� ��D�� �! !:����� ���A� �)� �  (4� − 4∗) = j�(�� − �n,opq) )12                      (  ∆4� = m�(�� − �n,rs) )13                                 (  

�� ���� �>*� �?� �� ��D�� E��)� X��*� ,�  E����   �a#� �aT�
      ��a� I!�a$ ��a� .�a#�� H�a� ��D�� ,����2 ������ ,� �C��0

�)�� ��
�1 �#� E��D��      0 �>9a��$) �a#�� �?a� @a)� �� �1H��
 E�T��2005 :534.( 

  
  ��@ 6 $�@�	 $)�5� C�JO�P� �) ��6��$  

2-3- $ ��@ C�JO�P�  

 ,aC
�?� �� �T�� 0 �>9��$    ,���a�2 �a���� ,a� �    ��a� �)�a!
0 [�K�#� \0� ��T��$ ,� �� ��D��    �!�a` ,a� �����T� �!

 ,a	?�� ��$ 0��� ����� �� �)�Z" t*1����    ��0� �a+ ��a&
2 �
 �����2000-1992  \0� �� ���9��� �� ,C
�?� @)� �� .��� ����

  La�9)�G �Oa)0 v��1 ,)%Q11 )2000   Ja�>'1 �a���� ,a� (   �a!
  �a#� �� [�K�#� 0 ��D�� t��0� �)�Z"��: 0 �)�Z"  ��a����

    ��a� ���a� �a#� J���B E��� ���� ,C
�?� @)� F)��� E��� ����
[�K�#� �� I)�%"�E @�)��  ��� I!�$ ��� ���� ���� �?� �� �1

       E���a# ,a�"�T ��a)��� �)�aZ" X��a�� @a)� �T� 0 L�� ��D��
,����2 ,UB-� J��� ��+ ,� �! �� I)�%"� �    0 �>9a��$) �a���)
 E�T��2005 :523.(  

�$�"2     �� �� ��a$0� ����a� ,���a�2 X����20    �aZ� ��a�$
OECD   [�a� �� ���9��� �� }�	'1 @)� �� .L�� ���$ �����

 ��D�� 0 ��
�1 @�� �?  ,?��� ��G0 ,�(�" @A��! �����T�
 E�>D�� ��D�� @�)�� 0 H�� �)��	� ��� .L�� ��# �� �>D��

 ^�?� �� .L�� ,�#�� ��G0 �� ���*A� �9�� ,?��� W) �����
 E�$�") L�� ���� R�C( ��$y� ,?��� ��D�� ���2008 :2.(  

����aaD&! 0 [H3  �� ���9�aa�� �aa� �� ��aa$0� ����aa� L'aa3
J��� W��D1-      ��a��2 �)��a�2 �!��a�$ �� �a �� �� �Q��T

���$  .���/��� ��     �� �a �� �� ��a$0� ����a� }�	'1 @)� F)���
     La�� ���a� 8��a3 �)��a�2 ,Ca��1 [�B �� �!���$  0 [H)

 E����D&!2010 :73.(  
�C� ��)� 0 �&B� J�> 4 ���� �� ���9��� ��   ��0� ,�H�a� �!

                                                      
1. Griffith (2000) 

2. Fouquau (2008) 

3. Lal et al. (2010) 

4. Khalil Ahmad & DittaSaeed (2011) 

 �����2009-1974       ���aA$�� ��a� ��a$0� ����a� �a���� ,�
    f)�a( ��02�a� ��a� E�!��K�� ���� ��A)� ,� ,G�1 �� .��� ����

    \0� �� u�Da# 0 �>a(�91 [�a� 0� �� ��$0�OLS   ���9�a��
� }*+ .L�� ��# w�! �� ��$0� ,?��� ��G0 ���2 L�� ,� F)��

   E�Ca� �a�)� 0 �&B� J�> ) L�� ���� ��)h1 [�� 0� @)� �� W)
2011 :293.(  

�>&�
0� 0 L����5 ,*�G ,�     fa
�� �� �)�a)�� �0�a( �!
,9�0  E,�B�� �! L��� X���� ����� �� �)�Z" X���� 0 ����� �!

 ,a9�0 �'�(�1 �!��K��    �a�)��" 0 �)�aZ" �a!  �a?  �!
   �Sa�� ��aD>&� �� ������ ����� �B��� �� ���9��� �� �)�Z"
     E�1�a�>&� �a!����� @a)� .�a�� ���� �1�C
�?� �B��� ����� ,�
   �� �aa!��02�� �'�aa(�1 X��a� 0 ���� I!�aa$ �� %)��aa� X��a��

�� I)�%"�  E�>&�
0� 0 L����) ��!�2013 :2.(  
�9P6 ��4� �� ���� �� ��T  ,�H�� �!����2, �   @�a� ����=��

[��  �!1985  �12011 L
�B  ��$0� ����� �)�� 0 ��A)� �!
\0� �� ���9��� �� ��  �!VAR  0PVAR  ���� ����� ����

�� ���� ,$ ���  �!�,����2 !�    E�1�aC
�?� �B��a� �� R>�S�
I�$�0     X��a��K1 ,a� L*aA� ��D�� ��� ���� �� �10�9�� �!

�� ���� �> �� �
� �� ��
�1 �#�  E�9P) ��!�2015 :3.(  
,C
�?� �� �T0 0 @)�0��    ,���a�2 �a���� ,a� �    �a#� �a!

     �� ���9�a�� �a� ��aD�� I!�a$ 0 [�K�#� ��Q)� ��� ������
\0� �` ,� �����T� �!����� ��� �)�Z" t*1���� �!   �a!

 ��0� �+ 0 ����=��2011-2000      �a� ,aC
�?� @a)� �� .�a�� ����
\0� �� ���9���    ,a)%Q1 Wa)������� ,&�� �)�Z" .�)��>�" �!

�� uyB �)�Z" ���A��0 E�����    %a�� F)�a�� .��a#   �� �$�aB
[�� �� ,����2 ^�?� ���� ��K��  [�+ �� 0 L�� ��02�� �!

#� ���� @�)�a� ���A� E[�K�#� I)�%"� ��� ��
�1 �    �?a� �� �a1
�� ��D�� I!�$ ��� ��H  E�T0 0 @)�0��) �#��2017 :45.(  

  
2-4- $�@�	 C�JO�P�  

 ��'� �� ,�"�T X��3 X�C
�?� �> �� �?� �� ,D�)� u- ��
������ �#� ��*1�� �) ��$0� �����-    E�a���� ���a� ��D�� ���

X�C
�?� �
0 � �> �������� �#� ��*1�� ,���� �-   0 [�K�a#�
   ,aC
�?� �a4�1 ,� @)������ .L�� ,�"��� ��Q�� �2 �� ���� J����
  ����a� ,� ����� X�C
�?� 0 ,� ���� ���B @)� �� ,�"�T X��3

) [0�G f
�� �� ��$0�1��# ���02 (  .���  
,C
�?� �� ����D&! 0 ��)��&'�  ����� ,� ����h1  J����

                                                      
5. Oberst & Oelgemoller (2013) 

6. Chafer (2015) 



�&>� ,���>�"  ��!0O�I!0O� ������ ,C��1 0 �#� �!E  [�� E�4������) �Q�� 0 �� ���&#35( ���A��1 E1398                109  

  

 �-$ ������ ��0� �+ ���)� �� ������ �#� [�K�#� X�# ��
 �����1392-1376      ,a� ��a� 0 �a�)� Ja��� [�� �� ���9��� ��

   ,a� ���� ��0�a�$ 0 LC�a3 EX���  IS�     �a�)h1 F)�a�� .�a��
��        X���a��� E��a���� ��� �a� E��a$ 0�a�� ,a(�� ,$ ���$

 ��(�1 �� ��&� ����$ @��C1 J���� E���A�� ,)���� 0 ������
 E����D&! 0 ��)��&'�) ���A! �#� [�K�#� X�#1396 :28.(  

    @a)� �� ,aC
�?� @�a
0� %�� ��$0� ����� �)��1 �� ,?��� ��

��)�� �� ���B ����(� ,��� ) ���1386  [�a� E��0� ,a� �� E(   �a!
1338  �11352 E1353  �11367 E1368  �11384 /��� ��   ��a�2

   [�a� ��a��� ��0� ��� 0 ,�H��80  � �a1   [�a� �a4��84   �a�
/���       ��a� f)�a( @a)� .La�� ���a$ ��02�� �>�" �!���2
��0�   :�� �a�1��*� f�1�1 ,� 8�" �!18/0 E46/0 E05/1 E63/1 

����(�)  E���1386 :24.(  

  

 :6' 1 .���)� �� ��$0� ����� ��02�� ���B �� ��# ��Q�� ���Q1 X�C
�?�  

,C
�?�  ,C
�?� u�!   0 \0�,C
�?� ���� ����� ����  F)���  

  E�*
�aa+ 0 ��*4aa#1391 :
20  

 0 �aaa�
�1 ,aaa?��� �aaa����
��D��  

 v��aa1 0 �aa�
�1 u�Daa# E�>aa(�91 XH��aaC�
����� ��� ��
�1    ��0� �a+ 0 ��a�$ �!

1380-1368 �>�" X��3 ,�  

 �� ��$0� ����� ���*� ������12   �� 0 ���a��
����� ,�	�  �"�$ ��D'��� �� %�� �!  �����a ��

.���*�  

[�   E����aaaD&! 0 ��%aaa����
1392 :13  

 �aa�
�1 @�aa� ,aa?��� �aa����
��D�� 0 �>�  

 ��30     �0�aT 0� Wa�D91 ,a� ���$ �����
 ����� ��0� �� E���C&G1391-1384  

����� �� ��$0� ����� ��)h1   0 La�C&G�� �!
   ���aa�� �� ����aa� @aa)� �aa�)h1 ��aa�  �aa!

�$ L�C&G  

 �a&�   E�aa&)�$ 0 ��a�1393 :
108  

 �aa#� @�aa� ,aa?��� �aa����
��D�� 0 ������  

 �
�&C� X�C��� J���B \0� �� ���9��� ��
���� ��aa�  �� �>aa�" ���aa�� �aa� �aa!

[��  �!1390-1376  

      �a#� 0 ��aD�� @�a� /�aDC� ,a?��� ��G0
������  

  E����aaD&! 0 �aaT���1393 :
927  

 ��$0� ����� ����2 �����
���C&G ��� �� �� ��$h1 ��  

� }aa�9>1\0   0 Waa����)� ��aaA�� �aa!
  ,�*a# �a�
� ,g��� 0 �Q��������   E��a�

[��  �!1389-1353  

  ���aA�� ,)���� �!��K�� �����C� 0 L*_� ���
  ,aa?��� 0 ��aa���� �aa#� �aa� ��aa$ 0�aa�� 0

��D�� �� ������ �#� /�DC�  
   E����aD&! 0 �>��aD1 �&)�$

1394 :209  
  ��a$0� ����� ��G0 �����

 ���� ���	���� 0�2  
[�� �+  �!1390-1360    �� ���9�a�� �a�
 ��>�" ,�HP EBK ECF  

     ,a?��� 0 ��a$0� ����a� ���a� ���	���� ��)h1
���)� �� X���
�1 0 ��D�� @�� �����C�  

 E����2 0 ��* �1394 :125  
�! ,?��� J�>'1   ���a#�*��

    �a#� 0 ��aD�� ��a� ����
������  

 ,a���$ ����2 \0�      ���a� E���a)� ��a� �a!
 �����1390-1353  

 �� �� �aa�&$ ,aa� ��aaD�� ��aa� I!�aa$ ��aa�
    ��a���� �a#� ��a� E�3��10   ��H �a3��

.L��  

 E��
�1395 :23  
 ,�aaaaaaa(�" �aaaaaaa����

��D�� �)y������K1  

�����  [0� J�" �+ E���)� �!1384   �a1
 ��� J�"1394  

\0� �� ���9��� ��    XH��aC� ��aA�� �!
�>���  

� �aa��K1 ,�aa(�" ���aa� ���aa��� ��aa� �)yaa��
��# ,?��0 ,� ��D��  ��a1�$ �!   �� X�a�

������ L$���� ���  

  E��aaa	9
�0� 0 �����aaa�	�
1395 :2  

    �a+ ��a$0� ,a?��� �����
, �P ��Q1 �!  

 �
�&C� X�C��� J���B \0� �� ���9��� ��
 ����� ��0� ���1392-1380   X��a3 ,�

�>�"  

   ��a� 0 ��aD�� @�� �����C� ,?��� ��G0 ���
 �#��C��0 ��
�1  

 �a&�  E�)�aa(� 0 ��aa�1397 :
107  

  �� ��aa$0� ����aa� �aa����
����� ���)� �!  

    ��0� �a+ �)�aZ" �Q�a������� ��D)0�
 �����1392-1384  

  0 ��a���� �#� @�� �)�Z" ���A��0 ��G0
��D�� ���  

 :?@��,�"�) I!0O� �!
      ��a�� ��a# ��aQ�� �a��Q1 X�aC
�?� 0 �U� ���*� �0��

�� [��C1 ��� ,� ,G�1 �� E�!� ,	?�� �!  E���)� ��$ ����� �� �
  ���� 0 ���a� X0�9�� ��D�� �� [�K�#� �� ������ �#� X����

 ^�?�,����2 �        ��aD�� �1��a*� ,a� .��a� �a�!��S� ���aAD)
 �a#� X����K1 ,� ���� �� [�K�#� ,� L*A�    0 ��a��� ��a����

v)�� �� ���� I�$�0 �1  ��A)�� ��D�� I!�$ L4G �y
 .�!�

      �� ,aC
�?� @a)� %)�a&1 .��a&� �!��a" �� �1H�� ������ �#�
,A)�	� 0 ���Q1 ����� ,����2 �     0� �� ��a���� �a#� �a!

 ��� ��0��0 0 ��$0� ���������� �!      �� ���9�a�� �a� 0 ���a)�
[�� �� �����T� �!�� �>��� �)-� [�	�    ,a� ,aG�1 �� ,$ �#��

      X�0�a( E���a)� ��a���� �� [�K�a#� 0 ��aD�� �%A� L�&!�
���� I�� �� I�� �2 ,� @� ����   @a)� ��)� �02�� .L�� ����



110                      �	�c+�@  6����'�Z: ,����2 ,A)�	� 0 �����  �� ������ �#� ��� �����$ ���0��0 0 ��$0� �����...  

 

   0 ��aD�� E��a���� �#� X�0�Q� <)�1�� �� ���9��� ,C
�?�
[�� ��02�� �� [�K�#�    0 ��aD�� �)�aZ" X���� ����� �1 L��!

[�� �� �� [�K�#�      �a�)� �a� �� 0 ���� ���a� �a���� ���� �!
,����2 .���T ���� J�>'1 ���� %�� �� ������ �#� �)�Z" �!  

 

3- ���B"� �8�`� � g��� ���@� +��  

3-1- ) $�+�� u��� :�<#+� �!���9� q6�PSTR(  

[��       Ra�+ �� ,a�
0� ,a��&� �>��a� �a)-� [�	��� �����T� �!
[��  �!���� �� ���*� ������T�     ,a� ,a$ ���aA! �)�>��1 �!

@A��! ,>��01 )1999��# ,g��� (   [�a� @a)� �� .���    f)��a( �a!
�� ������T�     �aC?	� �!�aB�0 ��a� 0 ���� [�+ �� �����1

 @)� �� �)�>��1 X��!��� 0 ����) ���K1[��   �a�K�� ,� ,G�1 �� �!
,����2 �  ���	� �� ����� �) ��&$ ,$����2, �  E��#�� ��# @��C1

   �a� ��aA	1 @a�&! �)z� �) �0�T ��P ,�     @a)� �� ,a�*
� .���a#
[�� ���	� ,� W)�%� ���A� X��!��� �! ,����2  �   �a���� ��aG0

,�"�T ���� X0�9�� �0�T 0� �� %�P�� X�"-� � ��'
 ,� ,$  0 ���
@)� ��    La�� ,aG��� �)�# I4G W) �� �4�2 ��yT��� ��'� E0�

 0 ��P)����D&!2 E2011 :8  E���S� 01397 :111 }g�" ��� .(
����D&! 0 ��" EJD�� @)� �� ���23 )2004 :7  0 %
�%��aT 0 (

����D&!4 )2005 :25    �� �>��a� �a)-� [�a	��� �����T� [�� (
  ,a�"�) \��AT JD# EL	�	B �� ,$ ����� ,C��1 0 ����$ ,g���

 [��PTR � @)������ .L�� [�	��� v��1 ��'
 �� [�� �PSTR 
      �a��K1 ELa�� J)�aC1 L��a� ��a��$ ���� ,$ [�	��� v��1 f�#

�� @��C1 ��)� �)z� ,� �)z� W) �� �� ������T� f)��( .��$  
 [�� W)PSTR     ta��1 [�a	��� v��a1 W) 0 �B �)z� 0� ��

) ����D&! 0 %
�%��T2005) ,
��C� X��3 ,� (14  ��a# �)��1 (
:L��  

)14(  �<� = �� + �t*�<� + �t��<�u(v<� , m, V) +4<� 										� = 1,… ,�			� = 1,… . , ;  
 E�2 �� ,$�<�  E,�A��0 ��K���<�  �0�a� �!��K�� �� �����  E�� ��   0 v+�a	� L��� X����4<�       ~�a" ,a$ La�� [-a � V%aG

��  ��# ��#4<� = ���(0, x,)  ��@��h1  �a�    ���&a( .�a�$
 v��1u �� v��1 W)  0 �9a3 @�� ������$ 0 ,����� EW��AQ
 [�	�

 �a)z� @�� �)-� [�	��� ,$ L�� �)� ��" ,� 0 W)    ��a�� �� �a!
�� .�!�  

                                                      
1. Hansen (1999) 

2. Chiou et al. (2011) 

3. Fok et al. (2004) 

4. Gonzalez et al. (2005) 

)15(  u(v<� , m, V) = (1 + ��Ky−m∏ Gv<� −{=|�V=I})��					m > 0, V� ≤ V, ≤ ⋯ ≤ V{	      
Ev��1 @)� ��	m ���� 0 f�# �������  ����$  Wa) �� J)�C1 L���

  0 �a�)� �)z� ,� �)z�v<�     �a) [�a	��� �a�K�� ,���a�2 �   .La��
 @��]&!V = V�, V,, … ≤ V{  ����   ����a� Wa) ���!�  ��

 �!�������,����2�B � ��D� �)     .La�� �a)z� �a��K1 6��0 �!
 �������m �� ���� �� �)z� ���K1 X�C"� ���C1 %��    JDa# .�a!�
��&C1  [�� ,�"�)PSTR    X��a3 ,a� [�	��� v��1 W) �� I�� ��

)16�� �)��1 ( :��#  
)16(  �<� = �� + �t*�<�+���t��<�u=Gv<�=, m= , V=I�

=|�+ 4<�� 
 �2 �� ,$m        ��a�"� �)�a�1 La4G [�a	��� va���1 ���aC1 ������

�� �? ��: ��# R)�C1 I�� �� ����� �)�� 0 �#��    ��)�a# .�a��
 [�� ,$ L�� �$�PSTR  uyB })�+ �� L��� X���� uyB ��

@������ ���$   J���aB \0� �� ���9��� �� <=� 0 ���9�� �!
�aa? ��: X�aaC���5 )NLS@�aa&S1 [��aaC� ,aa$ (  �_$��aaB ��

L��� �)�&�6 )ML.�# �!��  ��02�� EL�� (  
 ) ����aD&! 0 �" t��1 ��# ��Q�� X�C
�?� }��?�2004 E(

) ����D&! 0 %
�%��T2005��G 0 (7 )2010 W) @�&S1 JB��� (
 [��PSTR  �� ���� �?  ����2 ����� ,$ L�� f�1�1 @)� ,�

 J��	�PSTR �� ��Q��  ��*� �93 ,�(�" �� X��3 �� 0 ��#
  La4G [�	��� v���1 ���C1 �)�� E�!��K�� @�� ,?��� ���� �?  ��
  .��a# k�S��� �!��K�� @�� ��G�� �? ��: ���"� J��$ �)��1

 @)� ����2 ��U�� ,�����2 �� ,�(�"    f)�a( E�a
�0 O���TH �!
�� ���9��� �)�&� L��� L*A� 0 ���" O���TH  .��#  

  �a�
� W) �� �!��K�� ���"� L�C*1 �� F)��� ,$ �1��3 ��
PSTR   La4G [�	��� v���1 ���C1 �)�� �C� ��T �� E��$ L
H�

     ��aU�� @a)� ��a� .���aT k�S��� �? ��: ���"� J��$ �)��1
�93 ,�(�"        ��aG0 ,�a(�" Ja��	� �� [�a	��� v��a1 Wa) ��G0

 ����2 [�	��� v��1 0� J���B��      ,�a(�" ,a$ �1��a3 �� .��a#
 ,?��� ����� L4G [�	��� v��1 W) ���$ ��'
 E���� �� �93

  �a� La)�9$ ����� ���� �!��K�� @�� �? ��:    �� �a�� .�a�$

                                                      
5. Non-Linear Least Squares  

6. Maximum Likelihood 

7. Jude (2010) 



�&>� ,���>�"  ��!0O�I!0O� ������ ,C��1 0 �#� �!E  [�� E�4������) �Q�� 0 �� ���&#35( ���A��1 E1398                111  

  

  v��a1 0� J���B E��# �� ����2 @)� �� �93 ,�(�" ,$ �1��3
 [�� �� [�	���PSTR       �a)�� ,a���� �� 0 La#�� �a!��  ��aG0

      v��a1 ,a� ,�a(�" Ja��	� �� [�a	��� v��1 0� ��G0 �93 ,�(�"
  ,a�"�)y� �93 ,�(�" ,$ ����� �1 ��)��" @)� .��# ����2 [�	���

 .���) ,���� �)�� E��#  
  

3-2- 6�DD5� ��DD�J� �	 $��DD^� ($���DD,;E) C�

:'� $5�	��#B� ��E  

���� �� �H�&C� E��!0O� �!��$ ��   ,a�0� �)�a!    ,a$ ���aA! 0�
,*�G      �2 @�a�C1 ,a� ��aA)�� 0 La�� ^�?� �4�2 �� ���D� �!

  ��)�aA&! 0 X�0�Q� E���D� X��-+� v���� �� �D) .L ����
     �aB�0 Wa) �aZ" �� �*aA� L�C��� ����$ <DC�� ,$ L��

,	?��      Ja�*� @a)� �� �a�)� �!�aB�0 ,� L*A� E��!��� �
    �� ��a�2 La�� ,a� X��-+� �� X�0�Q� 0 �D)�%� ���C� .L��

���� ,C��G ,�	� 0�  0 ��� �!��  ���*� ,C
�?�/��� ��  @)�
�� X��-+�  �) ,)�A&! E�! �� }+��� ���$ ,$ ��$ @��C1 ���1

\0� X�0�Q� @��C1 ��� .���A! �0�Q�  0�a9�� �!  ��aG0 �1
 v��� <)�1�� �4�2 �� ,$ ����W  ����    X0�a9�� Ra)�C1 ���!�

    @a)� ,a>&G �� .La�� ����� ���� }+��� ���� �1�0�Q� t��0�
\0� �� �! :��&� ���#� �)� ����� ,� ���1  
 �T��<= = 1  ,>3�"-� ����� ����$ W) ,$ �3��� ���

       E��a# Ra)�C1 E�a���� �a���� La'1 ,a	?�� �aP �) L��� �� 
"�?  X�0�Q�"       La'1 ,a�B�� �a� ���a�� u�a+ Wa) �T� E

 E��#�� ,�#�� �����"����� �� X�0�Q�"  La'1 ,	?�� �� �T� E
 E�#�� ,�#�� ����� /�� W) �����" �a���� J�" X�0�Q�" E

 ���� ,�B�� �P 0 L��� �� ,>3�"-� ��G�� ,	?�� 0� ��� �T�
 E�#�� �����","�+0� �?  X�0�Q�"�� 0� ��� �T� 0 E  ,a	?

     �a���� La'1 ,a	?�� k�a�G 0 [�&# E�P EL��� �� ��G��
 E�#��","�+0� ����� �� X�0�Q�"   �a� ��a����    @a)� �� .���a#

     �� ���a�� ��a� ���� }+�a�� ��a&1 ����� L4G ,� I!0O�
�� ���9��� ����� �� X�0�Q�  .��#  

 <)�1�� ���$ ~�"W �� �U� �� ,	?�� F�� ��� �� :�)��T  

� =
���
��0 1 0 0 01 0 0 0 00 0 0 1 10 0 1 0 10 0 1 1 0���

��
 )17    (                              

 ,$ ��#�� ,�#�� ,G�1W      }a*+ �a� 0 ELa�� ���a	�� <)�1��
  .La�� �93 �3��� ���� �>3� �?� �� <)�1�� ,��&! �������

 <)�1�� [�BW J3�B ,$ �A)�1�� @�#�� ��� ��  �?� v&G

    )�1�a� ���a�� ,a� ���a� @)� 0 ���$ /�DC� E�#�� �B�0 �2 <
 X�0�Q�"  ��a# �������a�� [0� ,*1��"     <)�1�a� X��a3 ,a�c 

�� ���� ���� :��#  

V =
���
���
�0 1 0 0 01 0 0 0 00 0 0 �, �,0 0 �, 0 �,0 0 �, �, 0���

���
�
 )18      (                             

J3�B �T�  <)�1�� k�(c ��!��� ����� 0   �a�K�� ���C1 �!
 ����� ,$ E,	?�� F�� ,� ������ �� ������   ���a� ��a$ ,� E��# 

�� E��#        @a)� .��a$ ��!�a�� �� ���a$ �������a�� �%a���� ���1
J3�B <)�1��  k�(�∗ = V�    �a� [��aC� �a)�G ��K�� W) E

��!��� @������     �a� ��a�� �� �0�aQ� }+�a�� �� �#�� �!   �a!�
 E�*$�)1384 :48.(  

  
3-3- :'� $��J� �E��g#� 6 �E  

  ��a" �� E6�a(�� �� t*1�� ���Q1 X�C
�?� �_$� �� ��0���   �a!
�� ���9��� ��0��0 0 ��$0� ,?��� ,�"�) ���K1    �a4�2 �� ,a$ ��#

 �� �0-����h1   �a�)� Ja���� E��G [�� �	�	B ��
�1 ��yT
[�� [�K�#� 0 ��D�� ��� E,�#yT [�� �	�	B ��
�1 �����  �!

 ��$ 0��� 0 ,)���� �QB �) J*��� ��'
 %��  �� @)������ .���T
     @a)� �� E@�a��� X�aC
�?� 0 ��a# ,g��� �U� oB�*� ,� ,G�1

) �T�� 0 �>9��$ t��1 ��# ,g��� \0� �� ,C
�?�2005 E525 E(
��$�)�"1 )2008 E12) �T0 0 @)�0�� E(2017 E44  �a���� ��� (

��4� �� 0 t��0� @)� [�� �� ��T    �a)-� [�a	��� �����T� �!
>���) �PSTR  Ja�
� ,� EL�� �$� ,� ��H .L�� ��# ���9��� (

����� @�� �)�Z" X����   �� ELa�� ��# \-1 ,C
�?� @)� �� E�!
J3�B        La4G ,a� ��a���� �a#� �� X�0�aQ� <)�1�a� k�(

,����2 ,*��'�     0 ��a$0� ����a� �� ��a���� �#� �)�Z" �!
  �� ��aD)0� @)� �� ���9��� L)%� .��# ���9��� ��0��0  ,aA)�	�

\0� �)�� ��  0 ��D�� ��� ���� X0�9�� �� �Q�������� �!
����� �� [�K�#� �� ���)� �! �#��   �� ���a� J���� �� �D) ,$

����� �������� �#�     ,a� ,aG�1 �a� \0� @)� �� ���9��� .L�� �!
�� E�2 ���2 0 �Q�� L�!��     �� �a�4� 0 u�9a# F)�a�� ����1

,����2 ��02��  � �)�aZ" �!     0 ��a$0� ����a� �� ��a���� �a#
:�!� ���� ���)� ������ �� ��0��0  

)19( (��<� − ��<�∗ ) = >* + >�(�)�<(�<� − �<�∗ ) +
                                                      
1. Fouquau (2008) 



112                      �	�c+�@  6����'�Z: ,����2 ,A)�	� 0 �����  �� ������ �#� ��� �����$ ���0��0 0 ��$0� �����...  

 

>�(,)�<(�<� − �<�∗ )'(�<� , m, ��) +>,�<(��<� − ��<�∗ )+R<�  
)20      ( !.<� =�* + ���<(�<� − �<�∗ ) + ��(,)�<(�<� −�<�∗ )'(�<� , m, ��) + �,�<!.<� + R<�  

   ��a� ��0��0 0 ��a$0� ,
��C� �)��1 f�1�1 ,� 8�" XH��C�
30 ���$ �����1  ����� ��0� �+1396-1384 ��  �� ,$ E�#��

:�4�2  ��<�    ��aD�� La�C&G ���aC1 L*A� X��3 ,� ,$ ��D�� ��� :
)10  [�C" L�C&G J$ ,� (��$ �)�G) (����� 0 ,
��)10   ,
�a�

 ����aa( E(��aaD�� 0 J:�aa#) (��aa��� 0100 �aa� ,*aa��'�  .��aa#
����       ��a$ 0�a�� ��T��a�2 F)�a�� �� �a�K�� @)� ,� ����� �!

.L�� ��# �02��T ���2 %$�� �� ��G��  ��<�∗       Ja��� �a�K�� @a)� ,a$ �)�aQ�2 �� .�aC�*+ ��D�� ��� :
W)���! ��>�" �� �2 N��S��� ��� �y
 ELA�� ��!���  X�D���

 E����) �# �!��  ���9���2008 :12.(  �<�    ,a� (La9� �a� ��
�1) �C��0 �> �� �
� �� ��
�1 �#� ��� :
 [�� L��� L&��1395���� .     k�aAB �� �a�K�� @a)� �a!   �a!

,	?�� .L�� ��# �02 v&G ���2 %$�� �� ��G�� �  �<�∗   ,a$ �)�aQ�2 �� .��	
�� �> �� �
� �� ��
�1 �#� ��� :  @a)�
  �a�>�" �� �2 N��S��� ��� �y
 EL�� ��!��� J�����: %�� ��K��

W)���!-.�# �!��  ���9��� X�D���  !.<�   J:�a# La�C&G ���C1 L*A� X��3 ,� ,$ [�K�#� ��� :
)10    ) [�aC" La�C&G Ja$ ,� (����� 0 ,
��10    (��a��� 0 ,
�a�

 ����( E(��D�� 0 J:�#)100 �� ,*��'� ���� .��# ���� �! �
  ��a�2 %$�� �� ��G�� ��$ 0��� ��T���2 F)��� �� ��K�� @)� ,�

.L�� ��# �02��T  �<���� �� ���D� V%G ��G0 J�
� ,� :     �a� 0 �a���� ���a� �!
 ,� ,G�1 X�0�Q� 0 ��)�A&!����� �!   �a�� <)�1�� E��)�D) ��

 �aa#� 0 [�K�aa#� E��aaD�� �aa!��K�� �� k�aa( �aa� 0 J�Daa�1
���� ,� E������      XH��aC� �� �a!��K�� @a)� �)�aZ" X��a�� �
 .L�� ��# ���02  '(�<� , m, ��)   �a)-� [�a	��� �����T� [�� �� [�	��� v��1 :

) XH��C� �� ,$ L�� �>���19) 0 (20  �)�aZ" ������ �#� (
��# k�S��� [�	��� v��1 ����� ,�     Ra)�C1 �a)� X��a3 ,� 0 ���

�� :��#  

                                                      
1. ���� ���*� J��$ J�
� ,�  E����� ���� ����� ��0� �+ ��*
� ����� �!

����  .L�� ��# ��'
 ���41 ����� �� ����� @)� �! 

)21(  '(�<� , m, ��) = e1 + exp	(−m∏ (�<� −{�|���)f��						, m > 0, �� ≤ ⋯ ≤ �{        ��  E[�	��� v��1 �� ���D� �������m    @a)� 0 La�� �)-� �������
  [�a	��� L��� 0 W��AQ
 v��1 [�	��� 0 u��'�� ,G�� �!�������

��A�� �� �)z� �� ���� �� X0�9�� �!    �a!������� @a)� �� .�!�
    0 [�K�a#� �a� �)�aZ" ������ �#� ,��4� f�$�1 @��C1 L4G

�� ���9��� ��D��  .��#  
JD# �� ) �!3-1�� E[�K�#� ��� f�1�1 ,� (  0 ��aD�� �

 ��� ������ �#�31      �� ������a�� X��a3 ,a� ��a�$ �����
 ����� ��0�1396-1384    .La�� ��a# ���� ���� ���a��  �a! 

��Q)����2  ��Q)����2 0 ��Q�� E���#   ��� @)�1H�� ���� ���:
����� 0 [�K�#�   �a&B��)�� 0 ,)�>��4$ 0 �������$ E�����
 �!

 ��aaD�� ��aa� @)�1H�aa� ����[�aa� �aa+  �aa���� ���aa� �aa!
�� ����� ��)� �� �� .��#��   ��aQ�� 0 �4#�� E������  �!

����� @�� �� ������ �#� ��� @)�1H�� ���� %��   ���a)� �!
 .���A!  

  
 =>(1 . ����� ��0� �+ [�K�#� ��� @������1396-1384   

 :?@��,�"�) I!0O� �!  

  

  
 =>(2 . ��0� �+ ��D�� ��� @������ �����1396-1384  

 :?@��,�"�) I!0O� �!  



�&>� ,���>�"  ��!0O�I!0O� ������ ,C��1 0 �#� �!E  [�� E�4������) �Q�� 0 �� ���&#35( ���A��1 E1398                113  

  

  
 =>(3 . ����� ��0� �+ ������ �#� ��� @������1396-1384  

 :?@��,�"�) I!0O� �!  

  

4- $.� �����A f��"' � 

4-1- �!��N k��#+  $�+�� 'Z�6 
*�� ��E  

�� �����T� �� ��&� X-D�� �� �D)     ��a)�� ���a�� �a!
  �a
0 H�� @��C1 f)�( �:��>� ��C) .L�� ��� �� �����T�
       ���a��T� ,>�aA� .����a� ��aG0 �a!��K�� @�a� �����C� ,?���

 �a� ��� ��         �a���&! %a�� �>��a� 0 �a	�9>1 [�a� ��a� �a���1
[�� [�� ��02�� �� J*� �y
 .���T ^�?� ����� �� �! ��H E

 �!��K�� �)���� L��  ���9�a�� ���a�     .��a# �a���� [�a� ��
,�    ��a��2 �� �a!��K�� �)�a��� ����� ��U��     �aB�0 ,a�)� �a!

����2 @)� F)��� .L�� ��# ���9��� ) [0�G �� �!2   ��a# ,ag��� (
����2 @)� �93 ,�(�" .L�� .L�� �!��K�� �)������ ������ E�!  

 :6' 2 .����2 �� J3�B F)��� ! �U� �� ��) �>��� �B�0 ,�)� �
(��*� �� ~�� @�"�T  

�!��K��  
 [�+
,9�0  

 ����2
 ����2
LLC

1
 

 ����2
 ����2
IPS

2
 

 ����2
 ����2
ADF

3
 

 ����2
 ����2
PPF

4
 

EM 0  
4515/4- 
*  

)0000/0(  

6612/2-  
)0038/0(  

9857/87  
)0109/0(  

8065/99  
)0010/0(  

UR 0  
1326/5-  

)0000/0(  
8721/3-  

)0005/0(  
0081/97  

)0014/0(  
1456/98  

)0014/0(  

GDP  0  
3578/8-  

)0000/0(  
9106/3-  

)0000/0(  
541/100  

)0008/0(  
347/111  

)0000/0(  
����2 ����2 f)��( H�� �����*    %a����� Ja �� ����� 0 �!��K�� ,� ����� �!

�� �4�2 [�&�B� .�#��  

 :?@��}�	'1 F)���  

                                                      
1. Levin, Lin & Chu (LLC) 

2. Im, Pesaran & Shin (IPS) 

3. Phillips & Perron (PP) 

4. Dicky Fuller (ADF) 

����2 �)��	� �����     �a4�2 \�)ya� [�a&�B� 0 ��# ,*��'� �!
�� ����         @a)� �� ���9�a�� ���a� �a!��K�� ���a&1 ,a$ �a!�

   0 <��a)��0 E@����a�� ���� ���� �� 0 ���� ���� �?� �� I!0O�
   ,�a(�" E��a  ����� �� ��0� �� L��� <��)��0�$��  ��� ��

 ����&+� �?� �� �)������ �� ��*� �9395 �� @)� ���� �� �3
 .�# �!��  �� �!��K��  

  
4-2- k��#+  $��^� $�#,)�6 	! 6 �� =l�Z  

 [�� ��02�� �� J*�PSTR    �� ���9�a�� X�0�a( �� ��$h1 ���
  ��a��2 E,aC
�?� @)� �� �)�Z" �!��K��   �a!LM   ����a� 0

����2 @)� F)��� .L�� ��# ��Q��    [0�aG �� ,a3-  ��+ ,� �!
)3��# ,g��� ( :���  

 :6' 3 . ����2 �� J3�B F)���LM ����� 0  

,
��C�  ����2 ����2  ����2 ���	�  �
�&�B� �?�  

��$0� �����  
LM 7/95  0114/0  

Moran 142/0  0006/0  

��0��0 �����  
LM 3/85  0213/0  

Moran 123/0  0009/0  

 :?@��}�	'1 F)���  

 ����2 F)���LM  ���A��0 �����C� ��� �� ��*� �93 ,�(�"
 �a� �� �� �3�� F�� �?� �� X��!��� ���� �)�Z"   �� 0 �a�$

@)� �� ���� ��)h1 ���� X��!��� ���� �)�Z" ���A��0 0�  .���T
   ��aG0 ��a� ,�(�" %�� ����� ����2 �� J3�B ,Q��� @��]&!
   F�a� �?a� �� �� [- � X-&G @�� �� E�)�Z" ���A*&!�� 

��� �� �3�       X-a&G @�a� �� ���aA*&!��  @)����a�� 0 �a�$
�� ,Q��� �� .���� ��G0 [- �     [�a� ��02�a� ��a� ���a1   �� �a!

J3�B       Ja��� ���a�� ,a� �a!��K�� �� X�0�aQ� <)�1�� k�(
.L"�T W&$ �)�Z"  

  
4-3-  :'� 	�6N�) k��#+PSTR  

   ��a��� E�a���# \0� IS� �� ��# ^�?� oB�*� �� 0��� ,�
 ��
� ��G0 ,�(�" J��	� �� ���� �?  �93 ,�(�"PSTR 

      0 ��a$0� [�a� 0� �� �)�aZ" ��a���� �a#� @�"�T�U� �� ��
   �� �2 F)�a�� 0 ��a# ����2 [�	��� �!��K�� ����� ,� ��0��0

) [0�G4 .L�� ��# ,g��� (/��� ��   E[0�aG @)� F)���  ���a&1
����2 ) �
�0 O���TH f)�( �!LM�   �a��" Oa���TH f)�( E(

)LM� Laa��� L*aaA� 0 ( ) �)�aa&�LR   0� �aa) Waa) ��aa� (
,����2�B � )M=2) 0 (M=1�� ���� (   @�a� ,?��� ,$ ��!�

�� L�C*1 �? ��: [�� W) �� ,C
�?� ���� �!��K�� .��$  



114                      �	�c+�@  6����'�Z: ,����2 ,A)�	� 0 �����  �� ������ �#� ��� �����$ ���0��0 0 ��$0� �����...  

 

,Q��� �� <� �� �? ��: ,?��� ��G0 �� ����&+� 0 ��T @
  �� E[�a	��� v��1 W) J���B ��G0 ��C) E����� ���� �!��K��
     @�a�C1 ��aU�� ,a� �� ��a��&���� �? ��: ,?��� ��G0 �)�� ,����
     �� 0�a�� ,a� ��aU�� @a)� ��� .��$ ����� [�	��� v���1 ���C1

) ����D&! 0 %
�%��T2005  �a�
� ��G0 �93 ,�(�" (PSTR 
  ,�a(�" J��	� �� [�	��� v��1 W) ��   �a�
� ��aG0PSTR   �a�

    �� �2 F)�a�� ,a$ ,a�"�T ���� ����2 ���� [�	��� v��1 0� J���B
) [0�G5�� ���� F)��� .L�� ��# ,g��� (   �9a3 ,�(�" ,$ �!�

    La
�B 0� �a! �� [�a	��� v��1 W) ���&� ��'
 L)�9$ �� ��*�
 �B 0� �) W) ��G0 ,����2 � @)� �� .L�� ���� ��    ��a'
 �a� 0�

�1 W) ���&�  ��a��&���� �a? ��: ,?��� 6�� w�! E[�	��� v�  �
      v��a1 Wa) ���a$ ��a'
 u�a3 @)������ .L#�� �!��S� ��G0
 �)�Z" ������ �#� @�� �? ��: ���"� �)��1 ,� ���� [�	���
  ��a�2 L��� F)��� L�� �$� ,� ��H .L�� ��D�� 0 [�K�#� ��

.L�� ������ [�� 0� �! ��  

 :6' 4 .����2 �? ��: ,?��� ��G0 �! 

M=2  M=1  
����2 ,�(�"  [�	��� ��K��  

LR LM� LM� LR LM� LM� 

��$0� �����  

689/6  
)013/0(  

541/5  
)023/0(  

823/8  
)002/0(  

791/7  
)004/0(  

423/4  
)001/0(  

871/9  
)000/0(  

H*: r = 0H�: r = 1  ������ �#��)�Z"  

��0��0 �����  

001/14  
)000/0(  

019/3  
)016/0(  

910/13  
)000/0(  

025/8  
)000/0(  

701/4  
)015/0(  

912/8  
)002/0(  

H*: r = 0H�: r = 1 �)�Z" ������ �#�  

:,G�1 M ��D� ���C1 ������ ,����2 �! �  0r �� [�	��� v���1 ���C1 ������  .�#��@��]&!   .L�� ��# \��%T %����� J �� ����2 �! ,� ����� [�&�B� �)��	�  

 :?@��}�	'1 F)���  

 :6' 5 .����2 ����&���� �? ��: ,?��� ��G0 �! �!  

M=2  M=1  
����2 ,�(�"  [�	��� ��K��  

LR LM� LM� LR LM� LM� 

��$0� �����  

834/0  
)918/0(  

189/0  
)928/0(  

803/0  
)910/0(  

916/1  
)612/0(  

423/0  
)450/0(  

671/1  
)401/0(  

H*: r = 0H�: r = 1 �)�Z" ������ �#�  

��0��0 �����  

791/1  
)112/0(  

671/1  
)129/0(  

801/1  
)110/0(  

872/2  
)241/0(  

129/1  
)289/0(  

918/2  
)201/0(  

H*: r = 0H�: r = 1 �)�Z" ������ �#�  

 :?@��}�	'1 F)���  

����2 �� <�     �� E[�a	��� v��a1 Wa) k�S��� 0 ���� �?  �!
 ���C1 �)�� ,������D�  �!,����2 �! �0�(  �)�4� [�� ���

   @�
�a�! 0 ��a�
�$ �� 0��� �� 0 ��U�� @)� ��� .���# k�S���
)2006) ��aaG 0 (2010 [�aa� 0� E(PSTR  �aaB 0� 0 Waa) �aa�
2��aa�,� � �� ���aa$�! ��aa� 0 ��aa# ��� @�aa&S1  �)��aa	� �aa4�2

����&���� �0yQ� 6�&Q�   %1���a# ��a�C� E�!1    X�a�-+� ��a�C� 0
W�g�$22   �aB ���C1 @��C1 �-� .L�� ��# ,*��'�  ,���a�2 � 

                                                      
1. Schwarz Criterion 

2. Akaike Information Criterion   

,����2�B �� ���$ �! ��� ,$ L�� X��3 @)��  ) �a!M=2 (
) 0M=1�B E( ,����2 � ����&���� �0yQ� ���C� ,$  ��&$ �!

�2 ����� ,� E�#�� ,�#���� k�S��� ,���    ,a$ �1��a3 �� .���T
 �B 0� �! ��� ���C� @)� ,����2 �      ��a��2 E�a#�� ��aAD) �a!

�� W�g�$2 ���C� J���B ,��4� ,����2�B k�S��� ���C�  .�#��  
) [0�G ��6      [�a� 0� �a! ��a� ��a# ���a�� �!���C� E(

PSTR  ���� ��# ,g���       �aB Wa) 0 [�a	��� v��a1 Wa) ���!�
 ,����2 � ��      ���a� �a!��K�� @�a� �a? ��: ��a�"� ����� �

�� �����  .�#��  



�&>� ,���>�"  ��!0O�I!0O� ������ ,C��1 0 �#� �!E  [�� E�4������) �Q�� 0 �� ���&#35( ���A��1 E1398                115  

  

 [�� k�S��� �� <�PSTR  �aB W) 0 [�	��� v��1 W) �� 
,����2 �     [�a� ,a���� �� ELa�� �&)z� 0� [�� W) ������ ,$

) [0�G .L�� ��# ��02�� 8�"7[�� ��02�� �� J3�B F)��� (  �!
   Ja3�B) ��a���� �a#� ���� �)�Z" L
�B �� ��    �a#� k�a(

�� ���� (X�0�Q� <)�1�� �� ������   E��a$0� ����� �� .�!�
�	��� ��K�� ����� ,�) �)�Z" ������ �#� f�# �������  ,a$ ([

�� ��)� �)z� ,� �)z� W) �� J)�C1 L��� ������  [��C� E�#��
 �)-� J)�C1 L���1204/4  �� ���C� @)� ,$ L�� ��# ��02��

 ��0��0 �����2018/2 ��   ��a�� 0 �#��     ,a$ La�� �2 ��a�!�
   L��a� �a� ��D�� ,
��C� �� �? ��: ,� �?  �)z� �� [�	���

�� [�K�#� ,
��C� ,� L*A� �1H���� ��Q  ��D� @��]&! .���T
 [�a� �� �)z� ���K1 6��0       fa�1�1 ,a� [�K�a#� 0 ��aD�� �a!

1901/952  00043/770 ��   ��a� ��� ,$ �1��3 �� �y
 E�#��
  �� ��aa$0� ����aa� �� ��aa���� �aa#�4905/951  ����aa� �� 0

 �� %�� ��0��05346/771      }��a?� �a!��K�� ��a�"� E�a�$ �0�Q1
� 0 ��� �!��  �0� �)z�  �aB �� ���a� ��&$ X��3 �  ,���a�2 � 

  F)�a�� ,� ,G�1 �� @��]&! .L"�T �!��  ���� [0� �)z� �� 8�"
�� E�)�Z"��: [��      6�a�0 ��aD� 0 J)�aC1 L��a� L9T ���1

       La
�B �� ��a��� �)�aZ" La
�B �� ��a���� �a#� �)z� ���K1
�� �#� �)�Z"��: ;�%� E%�� L
�B @)� �� .�#��  ���	� ���� �1

� ,����2   ��a�� E[�K�a#� ,� L*A� ��D�     ,a$ La�� �2 ��a�!�
       ��a��� [�K�a#� ,a� L*aA� �a�
�1 X��a��K1 ,� ���� �� ��D��

�� ���� I�$�0    ���a� �)�aZ" L
�B �� }�	'1 ,�(�" 0 �!�
�� ��)h1 %�� ������ �#� .��#  

 :6' 6 . ���C1 @��C1��D�  �!,����2 � ) ��v��1 W [�	���  

M=2  M=1  
[�	��� ��K��   �0yQ� 6�&Q�

����&���� �!  
W�g�$2 ���C�  %1���# ���C�  

 �0yQ� 6�&Q�
����&���� �!  

W�g�$2 ���C�  %1���# ���C�  

��$0� �����  

8213/0  0701/1  1317/1  6423/0  0712/1  1351/1  
 ������ �#�

�)�Z"  
��0��0 �����  

2095/2  5015/1  6712/1  1191/2  4170/1  5910/1  
 ������ �#�

�)�Z"  

 :?@��}�	'1 F)���  

 :6' 7 . [�� @�&S1 F)���PSTR (�)�Z" ������ �#� :[�	��� ��K��)  

�!��K��  
��$0� �����  

(�C�*+ 0 �C��0 ��D�� ��� J(�91 :,�A��0 ��K��)  
��0��0 �����  

([�K�#� ��� :,�A��0 ��K��)  
[�� �?  L&A�  [�� �? ��: L&A�  L&A� [�� �?   [�� �? ��: L&A�  

�)�Z" ������ �#�  
0012/0  

)0891/3(  
5210/0-  

)4779/3 -(  
0024/0-  

)9102/2 -(  
2130/0  

)9135/2(  

�)�Z" ��D�� ���  
7161/0  

)7081/2(  
7823/0-  

)0145/2 -(  
-  -  

�)�Z" [�K�#� ���  -  -  
0140/0-  

)1871/3 -(  
0234/0  

)1024/3(  
f�# �������  1204/4  2018/2  

��D� �)z� ���K1 6��0 1901/952  0043/770  
 ���� H�� �����*  ����2 %����� J �� ����� 0 f)��( ���!�t .L��!��K��  

 :?@��}�	'1 F)���
   �a!��K�� ���a	� ,� ,G�1 �� �!��K�� f)��( ,$ �)�Q�2 ��

 ���K1 f�# ������� 0 [�� ��4P �! �� [�	��� �a�    ��a� 0 �a���)
����� �&� ��AD) ���� [�+ �� 0 R>�S� �! �&� E��#��  ���1

f)��( ��� ���	� ) [0�G �� ��# ,g���7  ��aA91 ��&�	�A� �� (
L�-� �)�� ��"�3 0 ��&� .��� ���� J�>'1 0 ,)%Q1 ���� �� �!  

@#0� ��� ,g��� ��U�� ,�    �a)z� 0� E��a# J3�B F)��� �� �1
 �� ��G�� �B  �a� �a���� [�� 0�     [0� �aB �a)z� .���a#

�� L&� ,� f�# ������� ,$ L�� ��
�B �� �`����   Ja�� L)�4�
 ���	� 0 ��$    [�a� 0� �� (�)�aZ" ��a���� �#�) [�	��� ��K��

 �B �� ��&$ ��D�� 0 [�K�#�,����2 � �#��    La
�B @a)� �� ,$



116                      �	�c+�@  6����'�Z: ,����2 ,A)�	� 0 �����  �� ������ �#� ��� �����$ ���0��0 0 ��$0� �����...  

 

      �)�a�1 �a)� X��a3 ,a� 0 ���� �9a3 ��� ���	� [�	��� v��1
��  :���T  

      �a� �)�aZ" ��a���� �a#� X��a�� [�� ��� [0� �B �)z�
:��D��  

)22(  (��<� − ��<�∗ ) = 0.0462�<(�<� − �<�∗ ) +0.0631�<(��<� − ��<�∗ )  
      �a� �)�aZ" ��a���� �a#� X��a�� [�� ��� [0� �B �)z�

:[�K�#�  
)23  (  !.<� = −0.0011�<(�<� − �<�∗ ) −0.0089�<!.<�      

    ,a� f�a# ������a� ,$ L�� ��
�B �� �`���� %�� �0� �B �)z�
�� L&�  ������ �#�) [�	��� ��K�� ���	� ��� E��$ J�� L)�4�
 (�)�Z";�%�  �� �1,����2�B �   ,a$ �a#��     v��a1 La
�B @a)� ��

�� �)��1 �)� X��3 ,� 0 ���� W) ��� ���	� [�	��� :���T  
� ��� �0� �B �)z�      �a� �)�aZ" ��a���� �a#� X��a�� [�

:��D��  
)24(  (��<� − ��<�∗ ) = −0.403�<(�<� − �<�∗ ) −0.054�<(��<� − ��<�∗ )       

      �a� �)�aZ" ��a���� �a#� X��a�� [�� ��� �0� �B �)z�
:[�K�#�  

)25(  !.<� =0.2021�<(�<� − �<�∗ ) + 0.0341�<!.<�  
��&! ��+  ��!��� ,$��     ��	
�a� �� JaC9
�� �a�
�1 J(�91 E��# (�<� − �<�∗ )  0� �aa� Laa*_� ��yaaT��� ���� [0� �aa)z� ��

 �C�*+ �� �C��0 ��D�� J(�91(��<� − ��<�∗ )   �a
0 L��
 ��*� �� �� ,���a�2�B � �0�0 0     ��yaT��� ���� E�0� �a)z� ,a�

,��T ,� EL�� ��D�� ��� X����K1 �� �9��   �� ,a$ �0462/0 
 ,�40/0-     @�a� ���a	���� ,a?��� ������ @)� 0 L�� ,�#�� ���K1

  �� 0 ��a���� �#� R>�S� ^�?� �� ��D�� 0 ������ �#�
����� �! �� ���Q&!  .�#��  

,Q��� @)� L>� �� �� ��T X0�91 �� ���1    ��� �a� �a!
,	?�� ��$ 0��� ����� 0 ��
�1 �� ��G��    .LaA��� %a�� ���)� �

,	?�� ��$ ����� ,C��1  ,a	?�� �!��� ,� �0�'� �4�1 E�  0 �
,�B�� �� %)��� %�� ��)� }+��� ,� 0 ���*� �  %�� ���)� �� .��#

 J�
� ,����h1 ��$ �!�����   �� �a#�� ,$ %)��� X���� 0 ,)�A&!
   ��a��� ��yaT��� ,� �Q�� EL�� �B��� @�� ��$ 0��� L$�B

 .L�� ��# �)�Z" L
�B �� ��D�� ��� �� ��
�1  

  ,a� [�K�#� E������ �#� I)�%"� �� E%�� ��0��0 ,?��� ��
 ��%��0011/0  ,����2 �B ,� ����� �� ,$ ,�#�� I!�$ �3��

 ,� �)z� ���K1 02021/0  .L�� ,�"�) I)�%"� �3��  
�� ��$0� ����� F)��� ����$��)h1 %�� F)��� @)�  �� t	" E�#��

      �� f)��a( �� ��a��� ��a$0� ����a� �� f)��a( ,$ X0�91 @)�
    ��a��� L�a��AB Ja�
� ,� 6�(�� @)� ,$ L�� ��0��0 �����

 �a� [�K�#� �� ,A)�	� �� ��
�1 X����K1 ,� L*A� ��D��   .�a#��
��*� ,�    E,a	?�� Wa) �� ��a���� �#� I!�$ �) I)�%"� �� �1

v)�� X����K1 [�K�#� ,� L*A� ��D�� ���  �!��  ����� 0 �1
�� F)��� @)� .L#�� L���� 0 ��$0��� ,g��� �� ����1 ��yT  �!

 ,a	?�� ��$ 0��� �(�	1 0 ,(�� ���B    ���a� 0 �����a$ �
 .�#��  

  �a� ,a$ ��)� J�
�    L�a��AB ��a� ���a1    ��a� ��a���
  ��a��� EL"�T �U� �� ������ �#� X����K1 ,� L*A� ��D��
  �a� �1��*� ,� EL�� ��$ 0��� ����� �� ��K�� 0� @)� ���)�� ,�

  �!�a1 Ja�
� ,� ��D�� E������ �#� I!�$ �) I)�%"�   �a!
v)�� ��$ 0��� ����� �� ��G��   �a� ��a�� I�$�0 �1   �� E�a!�

��2 0 [�	��� L��� ,Q���    �a
0 La#�� �a!��  %�� �1H�� ,��
���� J�
� ,� [�K�#�   IaS� �) L
0� t��1 JK# ��Q)� ���� ��

    ��a���� �a#� X��a��K1 ,� L*A� ��&$ L��� �� �3�� 
�� ���� I�$�0  .�!�  

    E���a�� �a) ,a�B�� W) �� [�K�#� I)�%"� �� E��)� �� ��
,$ E,�"�) I!�$ ����� ��)� ����� �) ,�B�� �� [�K�#�   �2 Ja�
�

�� ��$ 0��� X�G�4� 0 ��B��� ��)�� ��    ���a�� �a� �
0 �#��
��$ ����� �� �)���&! E�)z� ���K1 0 ,����2 �B ,�E   0 ��a# ��Q)�

 I)�%"������ �� [�K�#� �! �!  �� [�K�#� I)�%"� fG�� ���G
����� �!��  ,)�A&! �!  .�#  

�T ,� EL�� ������ ��� @�&! %�� ��D�� ���� ��,�   ,a$ �
     �� ��aD�� E���a�� Wa) �� 0 [0� �a)z� �� ��D�� I)�%"� ��
     ���0 0 ,���a�2 �aB �� ��a*� �a� �
0 ,�"�) I)�%"� �0�Q� �����

  �a� E�0� �a)z� ,� ��#       �� ��aD�� ,a$ La#�� ��aU��� ���a1
�����      �� ��a$ 0�a�� ����a� ��a# ���&! J�
� ,� ,)�A&! �!
����� .L"�) �!��  I!�$ E�!   

� �� [�� @�&S1 �� J3�B F)��� ��4� @��*1 ��U�� ,� L)�4
PSTR  ��'����h1      0 ��aD�� �a� ��a���� �a#� ��a� ��yT

K�#�) �!����&� f
�� �� [�1) 0 (2�� ( .��# v��0 ��9� ����1  
 ) ����aa&� �aa� }��aa?�1   �� I�aa� ��aa���� �aa#� ��aa� E(

,����2�B � ���� ���h1  ������ ,� ��D�� ��� �� ��*_�0012/0 
  �0� �a)z� ,� �0�0 �� <� �C)�� ��*)�	1 [�	��� L��� �� 0 ����



�&>� ,���>�"  ��!0O�I!0O� ������ ,C��1 0 �#� �!E  [�� E�4������) �Q�� 0 �� ���&#35( ���A��1 E1398                117  

  

���h1 �� ��D�� ��� �� �9��  .���yT  

  
 ��	!;+1 . [�	��� ��K�� J��	� �� �)�Z" ������ �#� ��� f)��(

��$0� ����� ��  

 :?@��,�"�) I!0O� �!  

  
 ��	!;+2 . ��K�� J��	� �� �)�Z" ������ �#� ��� f)��( [�	���

��0��0 ����� ��  

 :?@��,�"�) I!0O� �!  

) ����&� �� }��?�2  �aB �� I�� ������ �#� ��� E( ,���a�2 � 
���h1  ���	� ,� [�K�#� ��� �� �9��0024/0-   L��a� �� 0 ����

�)-� [�	���    �a)z� ,a� �0�0 �� <� E��$0� ����� ,� L*A� �1
 �0����h1 �� [�K�#� ��� �� ��*_�  ����&� 0� @)� v��0 �� .���yT

) [0�G F)���7�� ��)h1 �� (  .���$  
   

5- �G�"' � Y�A 0��T 

     �!��a�$ ,Ca��1 �� �a4� Jg�aA� ,>&G �� [�K�#� 0 ��D��
�� ,C��G W) �� ��D�� ��G0 .L�� ��4G   ��a� ������ ����1

L���� ��� 0 v���� �� L��� ���9��� ��yT �! .�#�� ��'3 
     ,a� ��aD�� E,Ca��1 [�aB �� ���$ W) ����� ,� %�� ���)� ��

   ,a	?�� ��aC�� �� ,a$ L�� ��# J)�*1 �>3� �>ZC�   X��a�� �
;�%�  �� ��D�� ��� ���� H�� J)H� �� �D) .L�� ,�#�� �1

 ,� ,G�1 �� .L�� ������ �#� ���� @�)�� E���)� ���ha1  ,a$ 
�� ������ �#�  �� ����1     ��aG0 ,aC
�?� E�a#�� ,�a#�� ��D��

 ��H ������ �#� ��%�� @��C1 %�� 0 ��K�� 0� @)� ���� ��*1��
     �!��a���� ���a&1 �� E[�K�a#� I)�%a"� 0 ��D�� I!�$ ���

 E����D&! 0 �D�
) L�� L�&!� ����1395 :115  ���aAB� �
 E����D&! 01396 :125  E�-a$ ������ X����� �� ��U�� @)�� (

����� \0� ��0��0 ����� 0 ��$0� �$ 0 f���� �!  ,a�)%!  �
�� ��*1�� @)� ���� ���    �aU� �� �a� ��*1�� @)� �T� ,�*
� .��#��

,aa	?�� 0 �)�aaZ" ��aaC�� @�"�aaT ���aa�� �  ,aa� ,aaG�1 �aa� 0 �aa!
,����2   ��aD�� I!�$ 0 [�K�#� I)�%"� �� ������ �#� �!

u�9# X���� E�#�� L���� ,g��� �� �1 �yT�   0�a�� ����� �!
.L#�� �!��  ��$  

       \0� fa
�� �� 6�a(�� @a)� �a# \-a1 ,aC
�?� @)� ��
       <)�1�a� @�"�aT �aU� �� �a� 0 �>��a� �a)-� [�	��� �����T�
   ���a� ��aD�� 0 [�K�#� E������ �#� �!��K�� �� X�0�Q�
   La
�B �� ��0��0 0 ��a$0� ����� f)��( 0 ,�"�T ���� �����

��� 0 ,A)�	� �)�Z".����T ���� J�>'1 0 ,)%Q1 �  
[�� ��02�� F)���    ��a� �a!30     ��0� �a+ 0 ���a)� ���a��

 �����1396-1384  �a� ����      0 ��a$0� ����a� f)��a( E�a!�
   X0�a9�� X�0�aQ� <)�1�� ,� ,G�1 �� 0 ���� [�+ �� ��0��0

   �a��� �a� [�� 6�a(�� @)� 0 ���A!     0 ��aD�� X0�a9�� �a!
�� ��
�1 X����K1 ,� [�K�#� ��0�  ��) ������ }�0� 0 ��$� �!

   La�� �2 �a)�T F)��� .L�� (,����2 �B 0 �)z� ���K1 ,� ,G�1
    ���a� [�K�a#� �� ��a��� ��
�1 �#� X����K1 ,� ��D�� ���� ,$
     �a#� �� X�0�aQ� <)�1�a� ,*a��'� 0 �)�Z" L
�B �� EL��

�� ������ ������    �a#� ,���a�2 ,$ L�� ��C� ���� @)� .�#��
�
�1) [�K�#� ��Q)� ��� �0043/770 @�)�a� (    ��H �?a� �� �a1

) ��D�� I!�$ ���1901/952 .L�� (  
@)� �� L���� ��# �)��G� �0%
 E0�   ����a� �� �B-3� �!

L���� ��Q)� E��$ 0���  u�a?C�� 0 ���� �!    La4G �� �)ya���
L���� ,C��1 E��D�� I!�$  �!  ,a	?�� �a�
�1 }�0� ���  E�

L���� 0 �)���%$�&1   ��� �a� �� ��T��� 0 R?C�� �1��
�� �!
����� �4� 0 �! ,	?�� ������ ,C��1 E,&! �� �1 �� �  ��� ����1

       %a�� �a>� �?a� �� ,aD>� ����a�� �?a� �� �4�1 ,� �� ��D��
����� �������� �#� ,$ ��P .�!� I!�$     ��a'1 ,a� �aQ�� �!


�1 J���� (��$ 0��� ,>&G ��) ������� L&� ,� t�'� �� �! 
fA$      0 ���a&�G� Jg�aA� ��aQ)� �a� �0-� 0 ��# f���� ��$0

 ��A)� t�'������ �� ,C��1 ���*A� �! ,�"�)   La�� �� oa��� E
L3�" @�"� ,)���� �! ����� �� ��yT ,C��1 ��&$ �!  ,�"�)



118                      �	�c+�@  6����'�Z: ,����2 ,A)�	� 0 �����  �� ������ �#� ��� �����$ ���0��0 0 ��$0� �����...  

 

��  a��1 ��
� ,� ,G�1 ��� E��)� ���� ,� .��#  �� ����a�� ,C
�����     �?a� �� v��a�� �a�2��$�� ���S1 ,� �Q�� ���$ �!

L3�" 0 ��# �-$ J�A���� 0 �! LA)� �!   �a&�>�� 0 �?�'�
���aaa��   .Laaa"� �aaa!��  Laaa�� �� ��aaa�� �0�aaa� ,aaa� �aaa!

  

ZA�@�  

 ) ��CaA� E��0��$ 0 ��! E��0��$ ��>��&'� E���AB�1396 .(
"���h1 L����  ��$h1 �� [�K�#� X������ �� �
�� 0 �
�� �!

   �a3��  IaS� [�K�a#� ��" . � ,���>a�" �a&>  �a�!0O� 
I!0O�  E��a���� ,C��1 0 �#� �!  ��0�7  ���&a# E26 E

144-125. 

   ) �aa�&B E���aa�2 0 �aa(� E��aa* �1394 .("  ,aa?��� Jaa�>'1
�!    ��aD)0� �a� ������ �#� 0 ��D�� ��� ���� ���#�*��
�2,aa���$ ��aa� ���aa)� ��aa���� �� �!��aa# :�aa!" . ,���>aa�"

������ ,����!0O� ��0� E15 ���&# E59 E160-125.  
L&C� E�*$� ) M�1384 .("������ �����P 0 �Z" ��49�   �a�T

,	?�� X�C
�?� �� �2 �" .I!0O� ,���>�"  ������ �!
���)� ��0� E7 ���&# E23 E68-39.  

 �a�') 0 8��3 E����S�   ) JaZ9
���� E��a�21381 .("  Ja�>'1
IS� I	� ���Q1   �� ��aD�� ��� ���K1 �� ������ �!

���)�" .������ X�	�	'1 ,>Q� ���&# E6 E78-59.  
^0� E�aaU� �,aa
��) E�aaT��� �aa&�4" 0 ,aa
� ) ,aa&+�" E�aa"1393 .(

"  �Oa)0 ��$h1 �� ���)� ������ �� ��$0� ����� ����2 �����
���C&G ��� �� ��" .  ��a���� X�a	�	'1 ,>Q� ��0� E49 E

 ���&#4 E959-927. 

) �0�� E������aa3 �����aa(��>� 0 ��aaB� E¡�aa��1394 .(" �aa����
 �� ������ �-$ �!��K�� �� ��D�� ��� @�� ��>� ,?���

[�� �� ���9���  �g��a�! ����2 0 �Q�������� ��>� �!" .
L)�)�� 0 ������ ,���>�"��0� E 1 ���&# E1 E40-23.  

[� ) f�)� E���
�  0 ����� E���)���� �k��4� E��%����1392 .(
"    ���a�� �� ��aD�� 0 �a>� �a�
�1 @�� ,?��� �����   �a!

  ���� La"��!�) ��a$0� ����� /��� �� ���)�    �)�>��a1 �a!
(�)��" .��P �>� �D��0��D
� I)�&!    ���a)� ��a���� ���a�� E

.[0� ��0� 

) @AB E��
�1395 .(" �� ��D�� �)y������K1 ,�(�" �����
����� ���)� �!" . ��a���� ��A
�� ,���>�" ��0� E10 E

 ���&#3 E45-23.  
����(� ) �(��>� E���1391 .("    �a���� E��aD�� 0 ��a���� �#�

���)� �� ��$0� �����"��)�� .  ������� E�#�� ����#��$ ,���
.(6) 8��3 ���� 

  E�"�a�� 0 �4� E�(� ) ��a��1383 .("   �D���a�)� Ja�>'1

      (��a$0� ����a� ���a� �a����) ���a)� ��a���� �� [�K�#�" .
I!0O� ,���>�" ���)� ������ �! ��0� E6  ���&a# E18 E

37-1.  
) �&'� E���S�1397 .(" ,����2 ,��4� ������ @��C1   0 La
0� �

��4� ���� ��D)0� �� ���9��� �� �2 �0   ,���a�2 Ja��� �!  �
�$ �� Wa�0� fS��� �!��" .    �a�!0O� �a&>� ,���>a�"

I!0O�  ��a���� ,C��1 0 �#� �! ��0� E8  ���&a# E32 E
124-111.  

) @�aaAB��� E�aa��� 0 �aa(��&'� E�Caa�1392 .(" �aa����
L���� 0 J���� ��$ 0��� [�K�#� �� ���� �!" . ,���>�"

 ��-a�� ��D)0�) ������ ,����!0O�-  E(�a���)�  ��0�13 E
 ���&#49 E198-177. 

 ) ��a!� E�*
�+ 0 Y����$ E��*4#1391 .("   0 ��aD�� E�a�
�1
  ���a�� �� �!��a# :��$0� �����   ��a�$ �a!" .  ,���>a�"

  �a����) ���a	� ������    E(}��a� ��a���� �a!  ��0�9 E
 ���&#1 E35-19. 

 �a� ���&>� ���!� E�>��D1 �&)�$    �a	1 0 �a(��&'� EWa#  E����
) �����1394 .(" ���� ���	���� 0 ��$0� ����� ��G0 �����

���)� �� �2" . ���a)� �����$ ������ X�C
�?� ,���>�" E
 ��0�4 ���&# E13 E230-209. 

 ) ,a'�>� E��AB 0 �4� E,���4� ��&'� E�D�
1395 .("  �a��
 ��� �����&+���      X���a  IaS� �� [�K�a#� �a� �aC��0 ���

���)�" .�&>� ,���>�" I!0O� ��!0O� �!  ,C��1 0 �#�
������ �0� E6 ���&# E23 E130-115.  

) ��#�" E�����1389 .(",C��1 J�#2 ,�#��" .  ��a���� ,���>�"
,C��G 0 ��0� E6 ���&# E19  020 E267-261.  

   �aa$ E�0�a) 0 �aa(� E������aQ� ��Kaa3� E��a)��&'�) �`1396 .(
" ��������h1    �a#� [�K�a#� X�# �� �-$ ������ J����

���)� �� ������" .������ ,>Q� ��0� E17  ���&a# E3  0
4 E52-27.  

) ���� E��	9
�0� 0 ���� E������	�1395 .(" @�� ��*1�� �����
����� 0 ��$0� �����  [�+ �� ���)� ������ �� ��Q1 �!

[�aa�  �aa!1380  �aa11392".  @�aa� <���aa9�$  �aa>>&
�
I!0Oaa�  �����aaAB 0 L)�)�aa� �� �����aa$ �aa! ��0� E

.���4P  



�&>� ,���>�"  ��!0O�I!0O� ������ ,C��1 0 �#� �!E  [�� E�4������) �Q�� 0 �� ���&#35( ���A��1 E1398                119  

  

�&�  ) ,a9+�� E�)�(� 0 k��� E���1397 .("   0 ��a���� �a#�
,�B�� ��$ ����� ,C��1 ����� �� �   ��a$0� ����� :���)� �!

�)�Z" ��49� ��" .�&>� ,���>�"  I!0Oa� ��!0O�  �a! 
������ ,C��1 0 �#� ��0� E8E  ���&#31 E122-107. 

�&�     ) ���=a� E�a&)�$ 0 k��a� E��a�1393 .("   �a#� E��aD��
���aa)� ��aa���� �� ��aa$0� ����aa� 0 ��aa����" . <���aa9�$

@�� ������ �>>&
�    E���a&�G� ��a>� 0 �����aAB EL)�)�� E

.[0� ��0� 

   ,��a�C� E���a4��0� 0 f�*B E������ ����� ���!� E�4>
����
)1397 .(" ��h1 ��02��    ,Ca��1 � �a# �a� ��2�� ������� �

  ���a�� �� �!��a# :���)��   ���a)� �a!" .   �a&>� ,���>a�"
I!0O� ��!0O�     ��a���� ,Ca��1 0 �a#� �a! ��0� E8 E

 ���&#32 E78-61.  

  

Azorin, J. D. & Vega, M. M. (2017). “Output 

Growth Thresholds for the Creation of 
Employment and the Reduction of 
Unemployment: A Spatial Analysis with 

Panel Data from the Spanish Provinces, 
2000–2011”. Regional Science and Urban 

Economics, 67, 42–49. 

Blanchard, O. (2004). “Macroeconomics”. 5th 
ed, Prentice Hall, Upper Saddle River, 

New Jersey. 

Chafer, C. (2015). “An Analysis of the 

Okun’s Law for the Spanish Provinces”. 
Research Institute of Applied Economics, 

Working Paper (01). 

Chiou, J. S., Wu, P. S. & Huang, B. Y. 
(2011). “How Derivative Trading Among 

Banks Impacts SME Lending”. 
Interdisciplinary Journal of Research in 

Business, 1(4), 1-11. 

Elhorst, J. P. (2014). “Spatial Econometrics: 
from Cross-Sectional Data to Spatial 

Panels”. Springer, Heidelberg, New York, 

Dordrecht, and London. 

Fok, D., Van Dijk, D. & Franses, P. (2004). 
“A Multi-Level Panel STAR Model for US 
Manufacturing Sectors”. Working Paper, 

University of Rotterdam. 

Fouquau, J. (2008). “Threshold Effects in 

Okun’s Law: A Panel Data Analysis”. 
Economics Bulletin, 5(33), 1-14.  

Freeman, D. G. (2001). “Panel Tests of 
Okun’s Law for Ten Industrial Countries”. 
Economic Inquiry, 39, 511–523 

Gonzalez, A., Terasvirta, T. & Van Dijk, D. 
(2005). “Panel Smooth Transition 

Regression Models”. SEE/EFI Working 

Paper Series in Economics and Finance, 

604, 1-33. 

Greene, W. H. (2003). “Econometric 
Analysis”. 5th ed, Prentice-Hall, Upper 

Saddle River, New Jersey. 

Griffith, D. (1996). “Spatial Autocorrelation 
and Eigenfunctions of the Geographic 

Weights Matrix Accom- Panying Geo-
Referenced Data”. The Canadian 

Geographer, 40, 351–367. 

Griffith, D. A. (2000). “A Linear Regression 
Solution to the Spatial Autocorrelation 

Problem”. Journal of Geographical 

Systems, 2, 141–156. 

Hansen, B. E. (1999). “Threshold Effects in 

Non-Dynamic Panels: Estimation, Testing 
and Inference”. Journal of Econometrics, 

93(2), 345-368. 

Harris, R. & Silverstone, B. (2001). “Testing 

for Asymmetry in Okun’s Law: A Cross 
Country Comparison”. Economic Bulletin, 
5, 1-13.  

Jones, C. I. (1998). “Introduction to Economic 
Growth”. Norton, New York. 

Jude, E. (2010). “Financial Development and 
Growth: A Panel Smooth Regression 
Approach”. Journal of Economic 

Development, 35, 15-33. 

Kaldor, N. (1975). “Economic Growth and the 

Verdoorn Law – A Comment on Mr. 
Rowthorn’s Article”. Economic Journal, 
85, 891–896. 

Khalil Ahmad, S. & Ditta Saeed, A. (2011). 
“Does There Exist Okun’s Law in 

Pakistan?”. International Journal of 

Humanities and Social Science, 1(12), 

293-299. 

Kosfeld, R. & Dreger, C. (2005). “Thresholds 



120                      �	�c+�@  6����'�Z: ,����2 ,A)�	� 0 �����  �� ������ �#� ��� �����$ ���0��0 0 ��$0� �����...  

 

for Employment and Unemployment: A 

Spatial Analysis of German Regional 
Labor Markets, 1992–2000”. Papers in 

Regional Science, 85(4), 523-542. 

Lal, I., Muhammad, S., Jalil, A. & Hussain, A. 
(2010). “Test of Okun’s Law in Some 

Asian Countries Co-Integration 
Approach”. European Journal of Scientific 

Research, 40(1), 73-80. 

Lee, J. (2000). “The Robustness of Okun’s 
Law: Evidence from OECD Countries”. 

Journal of Macroeconomoics, 16(2), 12-
31. 

Moosa, I. A. (2008). “Economic Growth and 
Unemployment in Arab Countries: Is 

Okun’s Law Valid”. Journal of 

Development and Economic Policies, 

10(2), 7-24. 

Oberst, C. A. & Oelgemoller, J. (2013). 

“Economic Growth and Regional Labor 
Market Development in German Regions: 
Okun’s Law in a Spatial Context”. FCN 

Working Paper, 5, 1-41. 

Partridge, M. D., Boarnet, M., Brakman, S. & 

Ottaviano, G. (2012). “Introduction: 
Whither Spatial Econometrics?”. Journal 

of Regulatory Science, 52(2), 167–171. 

  
  



$;�" 
�����  -$*E6F�GE6F� �	��#B� 
J�!� 6 '(� ��E 

���&# E�4� [�� �Q�� 0 �� �����)35E(  ���A��11398 )136-121(  
Quarterly Journal of Economic Growth and Development 

Research  

Vol. 9, No. 35 (Serial Number 35), June 2019 (121-136) 
 

  

  

  

  

 
*Corresponding Author: Mahboobeh Farahati                                                                   E-mail: m.farahati@semnan.ac.ir 

 

5(�:6.  

��2�� ���K1 ��� ����� ,C
�?� @)� �>3� u�!-   �a� �1�a�
�� ��� �� �� �_� 
������ �#�    ���� �� ���9�a�� �a� ���a)� ��    ���a�� ��0� �a!1395-1361 

 ��)%�)�G ��� J�>'1 0 ,)%Q1 ��� ���Q1 [�� W) E��U�� @)� ��� .L��
      �1�a�
�� �a�2�� Ja$ ��a��� La��� �� ������ �#� �� �1��
�� R>�S� �-��

�! J�>'1 0 ,)%Q1 �� J3�B F)��� .L�� ��# ��4����     �a� �a��*� ���a#�*��
D)0�,9�0 �� ������T���  �� ) �C)��1 �!ARDL  ��a�� (  �a�    ,a$ �a�!�

��2�� [�	���-X��
�� �� �_�     �a� X�a�
�� �-�� �� W) �! ,� ��	�A���: �!
 X����>� �� ������ �#� I)�%"� fG�� X0�� �� X��
�� 0 ��2�� ��   .��a#

��2�� [�	��� E��G0 @)� ��-X��
�� �� �_�      ,a� ��	�aA���: �a!   �a� X�a�
��
L$�#  I!�$ �� X����>� �� ������ �#� E�! ��    ��a�� �� E@�a�]&! .�!�
X��
�� ��2�� [�	��� E��	�A� �!-L$�# �� X��
�� �� �_�    �� Wa) �! ,� �!

��2�� [�	��� %�� 0 X0�� �� X��
�� �) ��2�� �� X��
�� �-��-  X�a�
�� �� �_� 
  4� ,a� �aQ�� X0�� �� X��
�� ,� ��2�� ��     X�a���>� �� ��a���� �a#� ��a*

 �� ,�"�) E@)� �� �0-� .���#   ��a�� �!  �a�      @)�a�&$ 0 @)��a��� ,a$ �a�!�
,� ������ �#� �� I)�%"�        ��a� X0�a� �a� X�a�
�� ��)%�)�aG ,a� f�1�1

  L$�a# �a� X��
��        X�a�
�� ��a� �a�2�� �a� X�a�
�� ��)%�)�aG 0 �a!   �a!
 ����� ��	�A���: �� .���# F)��� @)� ?�,C
� L
H� �! ������ �&4� �� 

���  ^-3� ��� �� �1��
�� �� ������ ���)� �����.  
  

6<%� �0  =�.0:  E������ �#� E�1��
�� ��� �� [��
 ,9�0 �� �����T��� 1�C)��E  ���������)�  

�*>? .@A0:JEL H20 ،O40 ،C19.  

 

 

Abstract: 
The main objective of this study is to examine the effect 

of revenue-neutral change in the tax structure on 

economic growth in Iran using data for the period of 

1982-2016. To this end, an empirical model has been 

proposed to analyze the effect of substituting different 

tax items for each other on economic growth in such a 

way that the total tax revenue remains constant. The 

results of cointegration analysis based on the 

autoregressive distributed lag (ARDL) approach show 

that a revenue-neutral transfer of indirect taxes to 

income tax or wealth tax increases economic growth in 

the long run. However, a revenue-neutral transfer of 

indirect taxes to corporate taxes reduces economic 

growth in the long run. Also, among direct taxes, a 

revenue-neutral transfer of corporate taxes to income tax 

or wealth tax as well as a revenue-neutral transfer of 

income tax to wealth tax promote economic growth in 

the long run. Furthermore, the findings indicate that the 

highest and lowest increase in economic growth 

correspond to the substitution of wealth tax for corporate 

taxes and of income tax for indirect taxes, respectively. 

The results of this study have important policy 

implications for tax structure reform in Iran's economy. 

 
Keywords: Tax Structure, Economic Growth, 
Autoregressive Distributed Lag Model, Iranian 
Economy. 
JEL: H20, O40, C19. 
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) ������ ��4���� �D)������� [��1371  .La�� ��# ��02�� (

�Q�2 ������ ,$ �)       [�a� �� (,a�)%!) �a�2�� va)��1 �a!1363 
  ,>a3�" �� ���G f)�( � �# EL�� ��G�� ���� %)� X����

[��  �!1394-1363  ���� %a)� �� ���9��� ��     ��a# ��02�a� �a!

[�� t���� ���2 X��-+� .L��  �� %�� �-:�# J��'1 �!
,����� 0 L)�)�� ������ �-$ ������ ��"� �02��T %)� ��# 

.L�� ����2 �� � ��  ���� ,a� ����� �9�3�1 �!    [0�aG �� �a!
)1L�� ��# \��%T (.  

  

4- f��"' ���\	 � $.� �����A  

  ) XH��aC� ��02�a� ��U�� ,�1 ) �a1 (4    �)�a��� L�Ca(0 ��a��� E(
��     �a���� �0�a� 0 <=a�>�" ����2 �� ���9��� �� ����� �!

 ��    �a*� �� ~�a� �a� ����2 @)� F)��� .��#   �� ���a�� �a�0� 0 �
) [0�G2.L�� ��# \��%T (  

 :6' 1 .����2 ���� �9�3�1 �! [�� �!��K�� ,� ����� �! 

��K��  X��!��� ���C1  @������  ���C� u��'��  ,��&$  ,�����  

g 35  636305/3  381225/6  772609/9 -  75521/22  

RT 35  90269/15  415637/3  30800/11  55996/25  

ST 35  95440/36  901414/7  95523/24  76004/55  

WT 35  518183/4  457676/1  600326/2  291941/8  

INDT 35  62473/42  754715/8  75673/22  81358/58  h 35  983143/6  770104/1  020000/4  920000/9  I 35  300000/0  045566/0  201172/0  408261/0  

G 35  427589/0  041334/0  352200/0  546600/0  

?@�� :W��� %$�� 0 %$�� ���2 ��4&G ��-�� ���)�  

 :6' 2 .<=�>�" �B�0 ��)� ����2 F)���-[�� �!��K�� ��� �0��   

�?�  [0� J(�91  
�p�K��  ����2PP  �p�K��  ����2PP  �p�K��  ����2PP  �p�K��  ����2PP  

g 941715/4 -  INDT 173382/2 -  ∆RT 615175/8 -  ∆INDT 739294/4 -  

RT 224242/2 -  h 139862/2 -  ∆ST 700018/5 -  ∆h 438343/5 -  

ST 278969/2 -  I 281926/2 -  ∆WT 649095/7 -  ∆I 257147/5 -  

WT 499418/2 -  G 309356/4 -        
����$ W� ����'� �)��	�  ����$ W� ����'� �)��	�  

�?� ��C� ��� %1 %5 %10  �?� ��C� ��� %1 %5 %10  
����2 ���	�  252879/4 - 548490/3 - 207094/3 -   ���	�����2  262735/4 -  552973/3 -  209642/3 -  

?@�� :,�"�) }�	'1 �!
<=�>�" ����2 ����2 ,A)�	� ��-     Wa� �a���'� �)��a	� �a� �0��

 J3�B ,Q��� @)� ����$ ��     �a#� ��a� �a�K�� 0� �4�1 ,$ ��# GDP �� ���� �?� �� ���G f)�( 0   �a� �!��K�� �)�� 0 �#��
 W)J(�91 ���  ���� ��T �� .���#  

) XH��C� �� �!��K�� ,$ �g�Q�2 ��1) �1 (4  �� �a*�$�1 (I(0)  0
I(1) �! ��D)0� E���A!  �����T���  [�� �� ���*� ���#�*��

 �C)��1 ,9�0 ��)ARDL(  J�>'1 0 ,)%Q1 ��� �*���� ,�)%T
�! [�� �� W) �! �� �!��K�� ���� ���#�*��    ����a��T� �a!

   ��aD)0� �a4� L)%� ��)� E@)� �� �0-� .L��ARDL   @a)�
��0� ��� ,$ L��    ,ag��� �
�a*� J��� w)��� WP�$ ����� �!

 �� ,9�0 ���C1 ��A)�� ELAS� E��D)0� @)� �� .�!�   ,a��4� �!
 [�� W) �� �'�(�1 �!��K��ARDL(p,q)  �� �)� ��" ,�

 .��$ @��C1  
)6(  

�� = > +�°=���=q
=|� +�±=&²��=³

=|* + R� 
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 ,$´¨  ����� W)k×1  0 ,��T��P �!����T� ��µ¶  ����� W)
k×1 ,9�0 f)��( ��       E��aU�� @a)� ��a� .La�� �C)��a1 �!
�aa�  �������aa�� �1�aa�-+� �aa!���C� �� ���aa1AIC  0SBIC 

�� E@��]&! .��$ ���9���   ��a*� �� ~�� E��S�1 �� ��� ���1
 ��$ uyB 8�" [�� �� ��       �a!��K�� �a) ���a�� �a�0� Wa) �a)

 ,$ L�� ��# ~�" [�� @)� �� E���&( .�0%"� �2 ,� �� ��Q�
,9�0 ���C1 ) �!����T� �!´¨(  [��C� 0 ��AD)q  @)� �� .L��
�� E��G0  ,a9�0 ���C1 ������� �!����T� @)� ��� ���G� ���1   �a!

.��!� ���� � ��  ,� �� �10�9�� 

����2 ��T��D� �C� ��T ����1   ��a� �) ��G0 ��S�1 L4G
�! �) X����>� ��*1�� ��G0   ��a� .L�� �!��K�� ���� ���#�*��

) ������T� [�� ELAS� E��U�� @)�6   ��'a�1 ��a" W) �� (
�? 2 �� �A)����� �)� X��3 ,� :��#  

  
)7(  ∆y¨ = α + ρy¨�� + θ&x¨�� +�γ¶∆y¨�¶½��

¶|�
+�φ¶&∆x¨�¶¿��

¶|* + ε¨
= ρECT̈ �� +�γ¶∆y¨�¶½��

¶|�
+�φ¶&∆x¨�¶¿��

¶|* + ε¨ 
  

 ,aaaa$ρ = ∑ ϕjpj=1 − 1 Eγ¶ = −∑ ϕÆ½Æ|¶Ç�  ��aaaa� j = 1,… ,p − 1 Eθ = ∑ θjqj=0 Eφ* = θ* E φ¶ = −∑ θ¶¿Æ|¶Ç�  ��aaa�j = 1,… ,q − 1.  <=aaa�
  �aaa! ��aaa� �9aaa3 ,�aaa(�"  �aaa!��K�� ��aaa�� ���aaa#�*��                (ρ = 0	and	θ = 0)  ����2 ��   ,�a(�" @)� ,]���P .��#

��# �� ���2 ��'
 ,�E �! ��*1��     �a!��K�� ��a�� ���a#�*��
 .���� ��G0 [��     ��a$ ,a� �a
�0 ��a��2 ,�(�" @)� ����� ���

 ,�"�T ��  ��T�%� ����2 ����2 ���	� ,]���P E����2 @)� �� .��#
   ���a�)� 0 ���aA� t��1 ��# \��%T H�� ���� ����'� ���	� ��

)2001 E�#�� (   �a! ��a*1�� Wa)      ��a�� X�a���>� �a) ���a#�*��
.���� ��G0 ����� ���� �!��K��3   

 X��*�ECTt  �2 f)�( 0 L�� �?  ��'�1 X��*� ��&!

                                                      
1. Bound Test 

2. Error Correction 

3 .) ����)� 0 ���A�2001�� �U� �� R>�S� �)��1 F�� (  X0�91 .����T
�)��1 @)�  ,
��C� �� ����� ��0� 0 ��*� �� ~�� ��ZB ��� �) ��ZB �� �! M�)+ �! ����� 0 .L�� ���#�*��   

)Ê�� ���� (      u��a'�� �� �&4a� ,aP ���a�� ��0� �! �� ,$ ��$
 ��'�1 X����>� �
��C1 ��A� �� (�9�� �) L*_�) �� .��#   ��aU���

��    Wa) EX��a3 @)� �� .�#�� �9�� f)�( @)� L�-� ,$ �0�
�! � �)��T     ��aA� �� �a"��'�� �a! 0 ���� ��aG0 X����>� ��A� ,

 ��'�1 ���� [�+ �� X����>� �
��C1 �� .��#  
 [�� E,C
�?� @)� ��ARDL �� ~�� �� 0 ��*� ��0�  �����

����	�  �)�a�1 �� W) �! ���       ���aC1 0 ��02�a� �aU� ���a� �a!
,9�0 [�� �� W) �! ��� ,��4� �!  �!ARDL   �� ���9�a�� ��

 ���C�AIC      ,a�)�� ��a�*)��( ,a$ �)�a!��K��) L�� ��# @��C1
,9�0 ���C1 ����� ,� ��	� L�� ��# �!  .(���  [0�aG �� F)��� }*+

)3[�� ,&! ��� ,$ (  ����2 �� ���*� �
�0 ����2 EL�� ��AD) �! 
  ���� ��������� ��  �a�C� ���2 ��'
 ,� [�� J$ ,$ �!�  ���
]&! .L������2 F)��� E@��   �a!LM EARCH    ���a	� %a�� 0

��A1�0 @���0� ����24 )DW,�(�" (      ��a�!� ��a�� �9a3 �a!
 .L�� <��)��0 ���A&!�� 0 ���A*&!��  ��G0 ���  

   ��a� �1�a�
����: �!��K�� 0 ,�A��0 ��K�� ,D�)� ,� ,G�1 ��
     �a� ,a$ �?)��a# ,a� ,G�1 �� %�� 0 ���A! ��AD) XH��C� ,&!

�!��K��  ��a��2 F)�a�� EL�� �$�B �1��
��    �a! �a!   ���a#�*��
   F)�a�� ,a� ,G�1 �� .L�� ��AD) ����� ���� [�� F�� ,� �����

) [0�G3 ����2 ���	� E(F  ����&+� �?� ��99 ;�%� �3��   �� �a1
        �
��aC1 ��a*1�� Wa) E@)����a�� .La�� H�a� (�a���'� ���	�) ����

���� ��G0 I!0O� �!��K�� ���� X����>�.   

 ��D)0� ���  �� ��)� �4� 6�(�� W)ARDL  X�a*� E
L�� ���� [�+ �� [�� �!������� ���)�� 0E W��D1  F)�� �!

Jaa3�B �aaC&Q1 vaa&G5 )CUSUMJaa3�B 0 (  �aaC&Q1 vaa&G
X��0yQ�6 )CUSUMSQ( �0��� t��1 ,$7 0 ) ����)�1975 (

[�� ���)�� ����� L4G EL�� ��# ��4����    ��a# ��02�a� �!
 .L�� ��# ���9���[�� ��� ,$) ����2 @)� F)���    Ra>�S� �a!

 �� (L�� ��AD)�) �!����&1) 0 (2.L�� ��# ,g�� (  
��&! ��+  ,a$  ,aUB-�   �a�  a#E��   ��a��2 ���a�2 CUSUM  0

CUSUMSQ ��0� ���    �a���'� ��a?  @�� �� R>�S� �!
�� ����   ���a)�� �93 ,�(�" @)������ .���T  �a&� [�a�   �� �a���1

����&+� �?� 95 �3�� �� ��# 0 �!������� [�� �� X�*� ��H 
.������� ��  

                                                      
4. Durbin-Watson 

5. Cumulative Sum 

6. Cumulative Sums of Squares 

7. Brown et al. (1975) 



�&>� ,���>�"  ��!0O�I!0O� ������ ,C��1 0 �#� �!E  [�� E�4� �Q�� 0 �� ���&#�����)35( ���A��1 E1398                131  

  

 :6' 3 .X����>� f)��( ��02�� F)��� �! �!�����) (���#�*�� 

����2 ���S�1 �! 

 ����2F  (p-value)  LM Test  (p-value)  ARCH  (p-value)  DW− statistic 

755853/2 )033274/0(  397368/1 )2879/0(  867232/0 )3592/0(  341675/2  R, 
801105/0 

�! ��*1�� ��S�1) ���� ����2 (���#�*��  
����2 ����2  

(F) 
��C� �?� ���  

����'� �)��	� 

@�g�� ����  H�� ���� 

116281/5  
10%  387/2 671/3 

5%  864/2  324/4 

1% 016/4  797/5 

�! ����� (X����>� ��*1��) ���#�*��  
[0� [��  �0� [�� 

����T�  f)�( ���C� u��'�� [�&�B� �?� ����T�  f)�( ���C� u��'�� [�&�B� �?� 

STt 522848/0 - 090454/0 0001/0 RTt 522848/0 090454/0 0001/0 

WTt 906152/3  599169/0 0000/0 WTt 429000/4  585233/0 0000/0 

INDTt 215293/0 -  090564/0 0335/0  INDTt 307556/0  042619/0 0000/0  

ht 690413/7 017589/1  0000/0  ht 690413/7 017589/1  0000/0  

It 44075/22 63455/12  0991/0 It 44075/22 63455/12  0991/0 

Gt 9067/283  51639/56  0002/0  Gt 9067/283  51639/56  0002/0  
��� [��  ���4P [�� 

����T�  f)�( ���C� u��'�� [�&�B� �?� ����T�  f)�( ���C� u��'�� [�&�B� �?� 

RTt 906152/3 -  599169/0 0000/0 RTt 215293/0  090564/0 0335/0  ST̈  429000/4 -  585233/0 0000/0 STt 307556/0 -  042619/0 0000/0  

INDTt 121444/4 -  565379/0 0000/0  WTt 121444/4 565379/0 0000/0  

ht 690413/7 017589/1  0000/0  ht 690413/7 017589/1  0000/0  

It 44075/22 63455/12  0991/0 It 44075/22 63455/12  0991/0 

Gt 9067/283  51639/56  0002/0  Gt 9067/283  51639/56  0002/0  
J)�C1 L���  

ρÐ ���C� u��'��   ����2t p-value 

512353/1 -  209036/0  234880/7 -  0000/0  

?@�� :,�"�) }�	'1 �!  

-12

-8

-4

0

4

8

12

83 84 85 86 87 88 89 90 91 92 93 94 95

CUSUM 5% Significance

 ��	!;+1 . ���)�� ����2CUSUM  
?@��: ,�"�) }�	'1 �!  

-0.4

0.0

0.4

0.8

1.2

1.6

83 84 85 86 87 88 89 90 91 92 93 94 95

CUSUM of Squares 5% Significance

 ��	!;+2 . ���)�� ����2CUSUMSQ  
?@��: ,�"�) }�	'1 �!  
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�)�Q�2 �� ����2 ,$ �! �!  ��*1�� ��G0 �� L
H� ���#�*��
 E����� �!��K�� ���� X����>� �
��C1��   X�a���>� f)��( ���1

 .��&� ��A91 0 ��02�� �� ���� F)��� ��   L*aA� I)�%"� ,$ ��!�
,)����  ,� ��yTGDP[�� t���� I)�%"� E    0 J�a�'1 �a!

 �aa#� �� ����aa�C� I)�%aa"� faaG�� �aa�2�� ������aa� I)�%aa"�
 ������ �� ,)�U� �� }��?� @)������ .��#    ,)���a� E�a#� �!

  �a#� 0� ���A�� ,)���� 0 �D)%�"    0 La*_� �a�� ��a����
��C�       X0�a� �a�2�� ������a� I)�%a"� �a� �"�+ �� .����� ���

 <a� ,� �)�4� J�� ,$ ,C��G ,"�� ��� ���� � �� �����   ���a��
�� ���� ����� �1H�� ��� @)� 0 ���T  <a� I)�%"� fG��   ���a��

      ,a� �aQ�� La)�4� �� 0 ��a)��T ,)���a� L#�*�� I)�%"� 0 J$
 ������ �#� I)�%"� �� .��#  

 �1��
�� �!��K�� f)��( 0� �� ,C
�?� @)� �>3� %$�&1
X��
�� 6���� �� W) �! �4� ����� ,�)   (�1�a�
�� ��2�� J$ �� �!

XH��C� ��&1 �� .L�� �4�2 ���2 �����C� 0 ,� ����� ��A91 E
�4� �)�� ���� L��� ,� ~0�9� �4� �! f)�(   �1�a�
�� �!

     �1�a�
�� �a!��K�� �� Wa) �a! f)�( .L�� ,
��C� �� ��G��
 ���� [�� �! �� �(�B ��    �a�K�� �2 �� �a��K1 �T� ,$ ��!�

   uyaB �a�K�� �� ���DC� 0 [��C� ���K1 J��	� �� 0 ��# ��Q)�
� ���K1 ,P ���T X��3 ��#�� ��G0 ,� ������ �#� �  .�)2  

 ��K�� [0� [�� ��RT  �!��2�� J$ �� ��2�� �� X��
�� �4�)
 �!��K�� �� W) �! f)�( E@)������ .L�� ��# uyB (�1��
��

) [�� �� �(�B �1��
��ST EWT  0INDT  ���� ( ��   �a�!�
  [��aC� ���K1 J��	� �� 0 ��# ��Q)� ��K�� �2 �� ���K1 �T� ,$

C� 0 �� ���DRT  ,P E���T X��3 ��# uyB ��K�� ����� ,�
�� ��G0 ,� ������ �#� �� ���K1  ,$ L�� �$� ,� ��H) �)2

�4� �)�� E�����T� ��49� ,� ,G�1 ��     �� La��� �1�a�
�� �a!
 ,�"�T �U� ��      �a�K�� f)�a( [�a� @a)� �� .(���#ST   �4a�)

 L$�aa# �aa� X�aa�
��  �aaC� (�1�aa�
�� �!�aa�2�� Jaa$ �� �aa! [�
522848/0-     .La�� ����a�C� ��a�2 �U� �� 0 L�� ��# ��02��

 ���� @)� ��   �� (I!�a$) I)�%"� �B�0 W) ,$ �!�ST  �� 0
 �� (I)�%"�) I!�$ ������ ��&! J��	�RT    �a�!�$ ,a� �Q��

  [��aC� (��)�%"�)522848/0    ��a���� �a#� ��  �a�   �� .��a#
��K�� f)�( E�	?�� ��+ ,� E��)� u�+ RT �� �� ,$ �0� [

 ��K��ST  [��C� ����� ��ZB �2 ��522848/0    ,a�)�� �a�C))
 f)�(ST    �a� X�a�
�� ��)%�)�aG E@)������ .L�� ��# ��02�� (
L$�#   ��a���� �#� I!�$ ,� �Q�� ��2�� �� X��
�� ��� �!

 ��  f)�( ,$ L�� @)� �0� ,Q��� .��#WT  �� X��
�� �4�)
  [��aC� [0� ,
��C� �� (�1��
�� ��2�� J$ �� X0��906152/3  0

 f)�(RT  [��C� ��� ,
��C� ��906152/3- ��# ��02��   �a��
    Wa) E,aQ��� @a)� ,� ,G�1 �� .���A! �����C� ���2 ��'
 ,� 0
  Jaa$ �� X0�aa� �aa� X�aa�
�� �4aa� �� (I!�aa$) I)�%aa"� �aaB�0

J��	� �� 0 �1��
�� �!��2��     �� (I)�%a"�) I!�a$ �aB�0 W)
 I)�%"� ,� �Q�� �1��
�� �!��2�� J$ �� ��2�� �� X��
�� �4�

 [��C� (��!�$)906152/3    ��a���� �a#� ��  �a�    ,a� .��a#
  �a�2�� �� X��
�� ��� X0�� �� X��
�� ��)%�)�G E��)� X��*�

 ,C��G �� ������ �#� I)�%"� ,� �Q�� ��    ��a� ,aQ��� .��#
,$ L�� @)�  f)�(INDT X��
�� �4�)   �� ��	�aA���: �!

 [��aaC� [0� [�aa� �� (�1�aa�
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Abstract: 

The main objective of this study is to investigate the effect 

of types of the renewable energy on Iran’s economic 

growth during the period of 1981-2017. For this analysis, 

Vector Autoregressive Model, Johansson-Juselius method 

and Vector Error Correction Model are used. In 

accordance with the obtained results, the effect of the 

variables’ coefficients is coincident based on the 

theoretical foundations and statistically significant. The 

results indicate that in the long run, the variables of 

renewable energy investment by the private sector, the 

power generation from the renewable energy, and the 

consumption of renewable energies, which are considered 

as indicators for renewable energies, have a positive and 

significant effect on the economic growth. The coefficient 

of the error correction method indicates that about 0.62 of 

the short-term imbalance is adjusted in each period to 

achieve the long-term equilibrium. Further, in the long 

run, a one percentage increase in the labor force, 

renewable energy investment by the private sector, 

electricity generation from renewable energy, and the 

production of types of renewable energies (wind, solar, 

hydro and geothermal) leads to 0.87, 1.17, 6.44, 4.29, 

1.78, 2.09 and 1.56 percentage increase in the economic 

growth, respectively and it became clear that it was found 

that among renewable energy sources, the effect of wind 

energy on growth is higher than other energies and we 

have to prioritize investment in wind energy. Therefore, 

according to the results of the research, the political 

recommendation is that, considering the process of the 

types of renewable energy sources in Iran, since wind 

energy has the greatest effect on economic growth 

compared to other energy sources, by investing in this 

unit, the share of renewable energy use in Iran could be 

increased.  

  
Keywords: Renewable Energy, Economic Growth, 
Vector Error Correction Model and Johansson-Juselius 
Method. 
JEL: O13, C13, C22. 
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 ,Ca��1 [�B ��        �a� ����a� ��a(�1��  �a�
� �� ���9�a�� �a�

,9�0  �C)��1 �!)ARDL(  ��0� �+ ��2011-2002   ��a��
z��� u��� ,$ ���   �)ya����)�Q1 �! ���ha1     �a#� �a� �a9��

       0 La*_� ,a?��� ,a$ ��� ��a�� F)�a�� @�a�]&! .���� ������
z��� 0 ������ �#� @�� �����C�   X�a���>� �� �)y��)�Q1 �!

���� ��G0� z��� @)� u��� 0� @)� �� �� �)y��)�Q1 �!  ����1
   �a�$ Wa&$ ,C��1 [�B �� �!���$ ������ �#� ,�  E�a�)�)

2017 :1 .(  
.��G 0 �)7   z�a�� u�a�� ���� ��*1�� ���  ��   �a!

     �� ���9�a�� �a� ��a$ ��a�$ 0� �� ������ �#� 0 �)y��)�Q1
���� �?  ��'�1 [�� ����� �� �!8   ��0� �a+ ��2014-

1977  ,aa$ �aa���� ��aa��,aa?��� �aa�>� ,)�aa�0� �aa�� � u�aa��
z��� �! �#� 0 �)y��)�Q1  0 La�� ������ ������  u�a�� 
z��� �! �#� 0 �)y��)�Q1 ,� ������   �a! �� J&D� X��3

���A! t*1��  E.��G 0 �))2017 :101 .(  
����D&! 0 <���29  ����� �����h1 z���   �)ya��)�Q1 �!

 �� ������ �#� 0� �� �)z� 6�� 0 �)y����)�Q1 030   ��a�$
) �	)�"2 ��'3 k��G �)�	)�"2SSA����2 �� ���9��� �� (  �!

��� .�!�&!J���       �� �a?  ��'a�1 LaA1 0 @�&!�a� �!
 ��0� [�+2012-1980     z�a�� 0� �a! ,a$ �a���� ����   �a!
�)y��)�Q1 0  �)y����)�Q1���h1 0 L*_� 0� �� �1����>�  �a#� 

     I)�%a"� �a� ,a$ X��a3 @)� ,� E���� ������10/0   �a3��
z��� u���   ,a� ������ �#� �)y����)�Q1 0 �)y��)�Q1 �!

 ��%�� ,� f�1�127/0  0 �3��11/2   �a� I)�%a"� �3��   .�a��)
,�"�) @)� �� �0-� �� ���� }�	'1 �!    La
0� ,a$ �a!�   �a!

$ ,� L*A� �� �1H�� ������ �#� ��� W�1��$���  �!��a�
 ����� J	�A� E����D&! 0 <���2)2018 :758 .(  

����aaD&! 0 �aa"��10 z�aa�� ,aaC
�?� ��  0 �)yaa��)�Q1 �aa!
 0 �)y����)�Q1 ���ha1       �!��a�$ ��a� ��a���� �a#� �a� �2

  ) ,�a������� 0 ��a�2 ������ ��D&!APEC   �� ���9�a�� �a� (
     @�a� X�a���>� [��aC1 ta��0� ����� ��� .�)��A&! ����2

��  ��0� ��a� X�a���>� �� ��A)%&! ��ZB ��)h1 0 �!��K  �� �
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[�aa�  �aa!2015-1990  ,aa$ ����aa�� ,aaQ��� @aa)� ,aa�Iaa	� 
�'1)W ����$  z�a��  u�a��) 1 0 �)ya��)�Q  �)ya����)�Q1( �� 

������ �#�  ���ha1      �a	�C� @�a�]&! .���� ����a�C� 0 La*_�
 ���A!,$ �!���$ ��)� ,)����  ��yaT ��  IaS�  �a!  z�a�� 

�Q1)�y�)� �� �%"�)I ��!� 0 ,����� �!�)  �����  z�a�� ,C��1 
�)y��)�Q1  0 �#��z�� ��)��� B��+ ����$  �a"��)   E����aD&! 0

2018 :38 .( 

����� �� �� ��� ��Q�� }�	'1 ,$ �)�!   La"�T ,Q��� ���1
,C
�?� ,$ \0� �� ���9��� �� ,$ �     ��a(�1 ��a  �a�
� �!

 ��A��!�G \0� E�����_   �a?  ��'�1 \0� 0 /��>���G
 ����� ������h1 z��� v���� 6����      �a#� �a� �)ya��)�Q1 �a!

 ������   a�� .La�� ��a�� ��Q�� E�#�� ��# ,� ����  @a)� @)����
�� L�&!� %g�B L4G @)� �� ,C
�?� .�#��  

  
3- ���@� +��  

�� I!0O� @)�   �a�>� \0� ��a'
-    �u�a! �aU� �� 0 �a>�>'1 
��$0 ���� ��� \0� v&G %�� X��-+� �02 ��  6�� �����– 

,��S���$ �  .L��  [�a� �� ���� ���� �!��K�� X��-+� 0 ���2
 ,�H�� ����� �� X��3 ,�1360  �11396  X��-+� W��� ��

    .La�� ��a# N��S�a�� ���4G W��� 0 0��� X���0 E����� ��
  �a!��K�� @�a� X����>� ,?��� ��(�1 0 �)����# ���   @)�a�P

   Ja��� \0� .La�� ��a# ��4���� \0�_   E�aQ��TARDL  0
��A��!�G u0�C� \0�-/��>���G1   Ja��� \0� ��a����� ._ 

�1 ��� J�
� ,� ��� �# �"�C� �Q��T     �a)�� X-��aC1 ,a� ,aG
��1�$ X��      ���a� ���a�P \0� @a)� �� ���9�a�� �� �!��K�� @��

�&� ���� ,G�1        ��a)� .LaA�� �����a �� �"�a$ ��a*��� �� 0 ��a�T
,�(�"    ���� �� ���9�a�� �a� ��a�2 L��� �!   ��a��2 �a!   �a!

\0� �� �)�� @)������ .���A! J+�� �����  �1 ��$ ���9��� �)�!
 �)�)�� ��
�     �a!��02�� ,a� �aQ�� 0 �a�!� ���K1 �� X����>�

}���    0 @aA��!�G [�a� .���a# [�� f)��( �� �1   /��>�a��G
W)  ��� @)%�)�G [��  ��� �#0� ���$ ,
���" �� LA���1 ,$
�! ���#�*�� �����  �! ����� @��C1 �� ,$    }a)�+ �� ���a#�*��

  �a� X��a3 �)�&� L��� �_$��B    Ja��� \0� �)�a	� ��a�T_ 
Q��T     ���a��T���  [�a� Wa) �� �2 ��a$ /��� .��$ JB �� �

) �����VAR ,?��� X��3 ,� (3 �� J�D�1 .�!�   

  

                                                      
1. Johansen- Juselius 

Ô� = �∅�Ô� − � + R�q
<|� 																																							(3)			 

 �2 �� ,$Xt      .�a!��K�� 0�aB ����a� Wa) ��a�!� ���� EФi E
0 f)��( <)�1�� εt    ��a��� ���a� �a��� W) 0 p    ���a�� ,a�

�_$��B  ��
� ��� ,9�0 [�+VAR �� �"�C�  .��#  @a)� ��
���� ���� ��� \0� �)�)�� ��1�$ �! �� X��   ����a�� ���1

XH��C� 3 �� ��  fa
��     �a?  ��'a�1 �a�
�  ����a�2   ,a�
 ,?��� X��34 L#�� ����D&! 0 ��-B)3 E2008 :403(. 

)4( 

∆Ô� = ΠXt − 1 +�Γi∆Ô� − � + R�½��
Æ|�  

<)�1�� �2 �� ,$  �!Γ  0	Π    ta��0� ��a�!� ���� f�1�1 ,�
��1�$      ~�a" �a� .���aA! [�a� �!��K�� @�� X����>� 0 X��

 <)�1�� ,D�)�Π ,G�� ����r   <)�1�� ELA!Π	 �� ��  ���1
 ,?��� X��3 ,�5  ��$ ,)%Q1����D&! 0 �����P�$)4 E2012 :

242(. 

)5(  
Π = U� 

��� ��? ,)5E( α   ��a1�$ ,a?��� ��U�1 <)�1��     ,a?��� ,a� X�a�
  �a� X�a���>�   ��aC��P × r  La��  0β   �a)���&! ����a�  @�a� 

�!��K�� P × r �� .�#��    <)�1�a� ,a*1� �T�Π  ��r   �aU� ��
��# @)� E�)���� L�� ������ �)� L
�B ,� ��:  

R
� :r = n EX��3 @)� �� ,$  ����a� �!��K�� ,�>$ YE I(0) 
���A! 0 f���� \0� �    @�a&S1 E[�a� ��02�a� ��VAR  ��

L�� �!��K�� �?�.  
 :kr = 0 E        �� �a)�� �a?  fa�$�1 w�a! X��a3 @a)� �� ,a$

 ����� �!��K��Y  fa���� \0� 0 ����a� ��G0 E    ��02�a� ��a�
 E[�� @�&S1VAR ��[0� ,*1�� J(�91 L�� �!��K��.  

N :0 < Ø ≤ L − 1E @)� �� ,$  X��3 r  �a)�� �?  f�$�1
�K�� ������� �!�  Y,� �) �)� X��*�� r �����  �a!  ���a#�*��5 

�� 0 ���� ��aaG0   �aa!����� ��02�aa� ��aa� ��aaA��!�G \0� 
�!   �a� ���9�a�� ���#�*��  ��a#  �a�
�0)6 E1995 :202(  �a�
� .

 @A��!�G ��02��_  ��a� �� [�&�B� �_$��B E/��>���Gα 0 β 
 �a� �!��"        <)�1�a� ,aG�� @�a�C1 ��a� @�a�]&! .�a�$Π  0

                                                      
2. Vector Error Correction Model(VECM) 
3. Halada et al. (2008) 

4. Kirchgassner et al. (2012)  

5. Co-integration Vector 

6 . @aA��!�G \0� �� ����� �)��#2 ���-      ,a� ��a# ,aCG��� E/��>�a��G
Walter (1995).  
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    �a)���&! ta��0� ,a� �������r  ��a��2 ��     �a�� <)�1�a� �a!
)trace) �O)0 �)��	� �_$��B 0 (max�� ���9��� (    ��a� .��a#

@A��!�G \0� �� ���9���_    ,a��4� ���aC1 �a)�� ����� /��>���G
�0�� �!��K��    �)��a	� �� ���9�a�� �� <=� .��&� ,*��'� �� ��

 [�� E��K�� �?�VAR   �� ���9�a�� �a� �� �2 ,*1� 0 J�D�1 ��
) Waa)�$2 �aa!���C�AIC) %1���aa# E(SBC @�)�aa$ ��aa�B 0 (

)HQC   .��a&� @�a�C1 (    ��a��2 �� ���9�a�� �a� �2 �� <a� �aa! 
<)�1��  ) ���trace ) �Oa)0 �)��	� �_$��B 0 (max   @�a�C1 ,a� (

    ��a# ,a� ���� X�a���>� ,?��� N��S��� 0 �)���&! �!�����
 E����D&! 0 �)����)2015 :183(.  

  
4- $.� �����A f��"'  

����� E,C
�?� @)� �>3� u�! ���h1   z�a�� v��a�� 6����  �a! 
  ��a# ,�"�T ��D� [�� .L�� ���)� ������ �#� �� �)y��)�Q1

    ,a?��� }��a?� 0 ���a� 0�2 [�� �� ,�"�T�� �(�B I!0O� ��6 
��  �#��0�2)1 E2012 :25(. 

)6(   
LGDP= β0+ β1 LAFO +β2 LIEPP+β3LEPRS+β4 

LWIND+ β5 LSOLAR+ β6 LHIDRO+ β7 

LGTH+U 
:�2 �� ,$  

GDP2: �> �� �
� �� ��
�1  
 LAFO3: ��$ 0���  

 IEPP4,)���aa� : �� �aa3��  IaaS� ��yaaT z�aa��  �aa!
�)y��)�Q1  
 EPRS5:      z�a�� ta��1 ��a# �a�
�1 �aD)��D
� z���   �a!
�)y��)�Q1  
WIND6 ��� z��� :  

SOLAR7��#��  z��� :  
HYDRO8��2 z��� : 

GEOTHERMAL9�)���T @��� z��� : 

 U.[�� ���&A� X-&G :  
 L.��)���
 L�-� :  

                                                      
1. Adu (2012)  

2. Gross Domestic Product  
3. Labor Force 
4. Investment in energy with private participation 
5. Electricity production from renewable sources 
6. Wind Energy  
7. Solar Energy  
8. Hydro Energy  
9. Geothermal Energy  

���� �)���� ����� ��� ,
��C� @�&S1 �� J*�    ,a�)� ��a��2 �!
���� ,$ �)�Q�2 �� .L�� ��# ��Q�� �B�0 ��K�� �!    ���a� �a!

  La�� ���a�� �� X��3 ,� I!0O� @)� �� o'��   0� @a)� ��
�0�(       0 �)��aA)� ��a'
 ,a� [�a� �a!��K�� ����� ,$ L��

��# ����2 �)��A)���. ���*� /���� �� L>� ,� ���� ��&1 �!  0
���� ���� ,"�+0� 0 ��>� ,?��� ��Q)�    �aB�0 ,a�)� ����2 �� E�!

�
�" �D)�10 .L�� ��# ���9��� 

 :6' 1 .,�"�) ��&C1 �
�" �D)� �B�0 ,�)� ����2 

�!��K��  
 ,*��'� ����2

��#  
 \���
[�&�B�  

,Q���  

�> �� �
� �� ��
�1  3796/3-  0000/0  I(1)  

��$ 0���  5614/3-  0000/0  I(1) 

,)���� �3��  IS� ��yT  5004/3-  0000/0  I(1)  

�D)��D
� z���  6457/2-  0074/0  I(1)  

��� z���  4528/3-  0117/0  I(1)  

��#��  z���  1966/3-  0401/0  I(1)  

��2 z���  0483/3-  0000/0  I(1)  

�)���T @��� z���  1899/3-  0002/0  I(1)  

 :?@��,�"�) }�	'1 �!  

,�(�" �(�B ,C
�?� �� ,D�)� ,� ,G�1 ��      ��a� �a� �a��*� �93
 ,&! E��# v"� �4�2 �� [- � X-&G @�� ������T���  ��G0

J(�91 �� <� �!��K��    ��a��&+� ^�?a� �� [0� ,*1�� �� ��T
1 0 %50 %10��# ���� % .���      ta��0� �a���� ��a� �aC� ��T ��

�!��K�� ���� X����>�      ��a��2 ,a��4� ,a9�0 [�a+ �)�� E��
�
����2 ,��4� ,9�0 [�+ ����� ��� .��#    ��aG0 �a9>�S� �!

�� ���� �2 �� ,$ ���� ����2 �� ���1    Ja��� �a!_  �aQ��T11 E
 ��aaA��!�G_ /��>�aa��G12 EARDL

13  ��aa��2 @�aa�]&! 0
,���$ �!14 ��� ���.  

 

4-1- 
��) 
.B6 :!e ���J�  

[�� @�&S1 �! �!�G ���#�*��@A�- �%>�A� /��>���G ����02 
��A�� W) ��
� XH��C�  ����� ��(�1�� 15  L��  �� ,a$

     @�a&S1 X���a	� �� ,a��4� ,a9�0 [�+ ���02 L��� E@�� @)�
[�� �� �!    ���a� �a�&$ 0 ��
� �!��K�� ���C1 ,� ,G�1 �� .�#��

                                                      
10. Augmented Dickey-Fuller Test 

11. Angel-Granger 
12. Johansen- Juselius 
13. Autoregressive Distributed Lag Models 

14. Bounds Test 

15. Vector Autoregressive Model (VAR) 
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�3 �� ,C
�?� ���� ,��&� �QBE  %1���# ���C�– � a�@)%1   ��a�
    �� �2 ,a� ��a��� F)�a�� 0 ��# ���9��� ,��4� ,9�0 [�+ @��C1

 [0�G)2 (.L�� ��# ���� ����  

 :6' 2 .��
� �� ,��4� ,9�0 [�+ @��C1 ����2 F)���  VAR  

,9�0 ���C1  SC  

1  0800/205  

2  5332/193  

 :?@��,�"�) }�	'1 �!  

 [0�G ��)2( ��&$)@ C� ���	���� %1���# _ � a�%)@ ��  ,a9�0 0� 
��� 0 L�� ���2 L��   �a�
� ,��4� ,9�0 ,$ L#�� ���� ���1

VAR �� 0� ,9�0 .�#��  
  
4-2- $����;E ��	�) $���)  

��K�� ,D�)� ,� ,G�1 ��    �a! ,a*1�� ���� E[�a� �!   ���a#�*��
     �a� [0� ,a*1�� Ja(�91�� �a)�� �a�&! 0 ���� ��AD)  ���a#�� 

�� �! ����2 �� ���1   ��aA��!�G �aC&G_  /��>�a��G  La4G
.��&� ���9��� �)���&! �!����� @��C1 �� ���	� k�S��� /��� 

,9�0 ,��4� 0�,� � ,9�0 �����  ,��4�   E����a� ��(�1��  [��
�� ���9��� �� ����2 <)�1�� �! ���2 0 �_$��B �)��	� �O)03E  ,�
���C1 @��C1 �!����� �)���&! L�� ��# ,� ����.   [0��aG)3( 

0 )4( ���C1 @��C1 ,� ����� F)���    ta��1 �a)���&! �a!����� 
0� @)� �� ���� �� ����2 .�!�  

 :6' 3 . ��� <)�1�� ����2 F)��� (trace) 

 \���
 [�&�B�
 �?���

95%  

 ���	�
 ����'�
 �?���

95% 

 ����2 ���	�
����2  

 ,�(�"
J��	�  

 ,�(�"
�93  

0000/0  61/125  90/363  r  r = 0 *  

0000/0  75/95  33/220  r  r≤ 1 *  

0000/0  81/69  14/122  r  r≤	2 *  

1179/0  85/47  36/61  r  r≤ 3  

1017/0  79/29  37/26  r  r≤ 4  

9945/0  49/15  83/2  r  r≤ 5  

8517/0  84/3  46/2  r r≤ 6  

8021/0  58/2  28/2  r  r≤ 7 

 :?@��,�"�) }�	'1 �!  

                                                      
1  Schwarz- Bayesian 
2. Trace Matrix 

3 . Maximum Eigen Value 

��&! ��+ �� ,$  [0��G)3 ( 0)4(   �a� ,aUB-�   E��a#  �a�
/���  �a�� <)�1�� ����2 ����2 0� �! F)��� 0  ��a��2   �_$��aB

 ��G0 E�O)0 �)��	� ,� [�� �!��K�� @�� �)���&! �������)h1 
�� ��#.  

 :6' 4 . �O)0 �)��	� �_$��B ����2 F)��� (max)  

 \���
 �� [�&�B�

 �?�95%  
  

 ���	�
 �� ����'�

 �?�
95%  

 ���	�
 ����2
����2  

 ,�(�"
J��	�  

 ,�(�"
�93  

0000/0  23/46  57/143  r  r = 0 *  

0000/0  07/40  19/98  r  r≤ 1 *  

0000/0  87/33  78/60  r  r≤	2 *  

1171/0  58/27  99/34  r  r≤ 3  

1047/0  13/21  33/24  r  r≤ 4  

9908/0  26/14  99/2  r  r≤ 5  
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