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Abstract: 
This research has been conducted to investigate the 

effect of foreign exchange and trade policies on Iran's 

petrochemical exports during the years 1971 to 2019 and 

to provide necessary policy solutions in this field. In this 

study, the effective exchange rate of export approach, 

which is the official exchange rate adjusted by 

government subsidies paid to the export sector, has been 

used to assess the impact of foreign exchange and trade 

policies. Vector autoregressive with exogenous variables 

approach is used to estimate the model. Then, to study 

the impact of foreign exchange and trade policies, the 

effective exchange rate of the petrochemical exports has 

been considered in the petrochemical exports model. 

According to the results, foreign exchange and trade 

policies in the under-review  period have been effective 

in strengthening petrochemical exports. Also, the other 

results indicate the lower impact of foreign exchange 

policies through the devaluation of money than the 

impact of trade policies through subsidies paid to 

exporters, on petrochemical exports; Another result is 

the negative effect of the relative difference between the 

unofficial exchange rate and the effective exchange rate 

of exports on the export of petrochemical products. 

 
Keywords: Foreign Exchange and Trade Policies, 
Effective Exchange Rates, Petrochemical Products 
Exports, Iran. 
JEL: F14, L52, L88, O24. 

  

 

 

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

/	�0	 )1398-1350(  
 

8�0! �9�1 : *�<	��= /�0�,2 

1.   �����	�
��	� ����� ������ ������ ������� ���� � �� !� ��"��� ��#$� %��$� 

2.	�$���� ���'  ������� ���� � �� !� ��"��� ������ ������ ��#$� %��$�  

) :$?�0�(23/2/1400        :�B�!�� 10/7/1400        :D�0E.28/10/1400(  
 

Investigating the Impact of the Effective Exchange Rate (through Foreign 

Exchange and Trade Policy Channels) on Exports of Iran's Petrochemical 

Industry (1971-2019) 
 

Zeinab Nazari
1
,  

*
Abdullah Shayan

2 

1. Master in Energy Economics,  Faculty of Literature and Human Science,  Ilam University, Iran  

 2. Assistant Professor, Department of Economics,  Faculty of Literature and Human Science, Ilam 

University, Iran   

 (Received: 13/May/2021      Revised: 2/Oct/2021      Accepted: 18/Jan/2022) 
 

 



60                      �!"  �#���$: ���04 0/123 D0) 01(� ��* )�* ��)�K .��/� =�
 =��* ! =���3 (04 9*�:�< .J�<...  

1 - � ��   

 .;��/� c�Q3*   �-�;
  '(;�3 =*0;4     9*�:�;< T0�;�R ! �; Q4

    $;A*�* W;/) ! d;)*(� 8�;�*:04 ��/� �* �4 ��S)0/e   =�;
��B
*� =

$J�(3 ��f �: =�
�( K G��3 �: $�/�� 8-* �: g����  =*�*: =

h3 :�a�i* j���O* ! =�!0k =0�* �%(a7�   �;� 0-l;��)   .�;��4

	N� $aQ � 8-03    .;S) �;�^�: $4 �[��4*! W/) �*0-* :�a�i* =

! .�*   �* �3`B; � �!04 gO(� .S) .�/i �: ���() $)(R0


       �;�� �!0;�* ��;� �;
*(M �3*�:�;< =�
�;�^�: P
�K $L�O

     ! �)�;NO 9��;�3 �: �(; K 	N;� P-*WE* ! ��S)0/e 9*�:�<

8/4 =�
�*��4   �;�^�: $4 :�a�i* �[��4*! P
�K �(5�� $4 �LL�%*

        !� 8;-* �* ! �;� �;&L3 =:�;a�i* 	;N� _*�;
* �* �;B- .S)

(�
   �;Li � =�!�;-) .;�* :(4 ��)*::�a�i* $O(3 :�(� �*  ! :*�

 ��-�i^1390      9*�:�;< �* 	;N� �; Q4 ��/;�!0�� 9*�:�;< .(

$4 ..�* �*0-* �: ��S)0/e    �;
!0R $;4 ��/�!0�� :*(� �LK �(>

�� m`>* �-�/�/� :*(� �*   8�E�;- IB� 0//X3 6-0> �* $K :(�

840K!��/
 9H�JS)* ! IJE �-    ;R �;- .;S) =�
   $;/N3 �;J/+> ��

�� $4 9H(a7� 8-* �/%(3 .�)(� $)(R   h;- H(�J� $K .�* =*

  :�;� �.;�:H�4 �: �f*!  $;/%!* =     �;/%(3 *� 0;[-: =�
�;f*! =

�� .K0� n��* 8-* 04 ! ��K    ��/;�!0�� .J�;< �: ��JE =�


   ��;/� ���;�:H�4 !0;R $� $4      	/;�&3 ��;�: 8/-�;� ! ��;�:

�� d-��< ��/�!0�� .J�< �: .�)(�  $-��0;� 03H�4   =*�*: ! 0;4

:!WE* T��*      o/;7� $;4 =0�; /4 �R:(;%^ ! ����
 =0��K =

�� :�*! .�-�         I;-���� �-�;N) 9H(;a7� $;4 $;p 0;
 �;��K

��   $-��0;� ! 0�; /4 :!WE* T��* �	-(�    �;� 0;��K =0;4   :(;�

 ���/;;�f)1394�(;;f �: $;;p0R*  .( .;;��/� =  ! =��* =�;;


  (;a7� 9*�:�;< 04 �^ 0/123 ! =���3   �3�;J%�q� �;�S)0/e 9H

  .;��/� 0/12;3 r(aM �: ��* .�* $�E0R 9�(<   ! =��* =�;


   $;J%�q� �*0;-* �: ��/;�!0�� 9H(a7� 9*�:�< 04 =���3  =*

         0/12;3 �;��04 $;4 $;J%�q� 8;-* �: *l;% �.;�* $;�E0[) 9�(<

.;;��/�  .;;��/� =�;;
    9*�:�;;< 0;;4 =��;;�3 ! =��* =�;;


) �*0-* ��/�!0�� 9H(a7�98-1350 $;�M*:0� (     ..;�* �;�

   .;�* 0;5) �: P
!"� 8-* �: ����04 :�(� '(k(� $4 $O(3 �4

.��/� �-^ .:(� $�M*:0� 0-� 9�/k0E ! 9H*C� ���04 $4  =�


    s�;)�*: 0/12;3 �*0;-* �: ��/�!0�� 9H(a7� 9*�:�< 04 =��*

.��/� �-^     �: ��/;�!0�� 9H(;a7� 9*�:�;< 04 =���3 =�


      D0;) .+;�) �;-^ s�;)�*: 0/12;3 �*0-*    ��* 01C;� D0;) $;4 ��* :*�^

       �;-^ s:�*: 0/12;3 ��/;�!0�� 9H(;a7� 9*�:�;< 0;4 �9*�:�<

     $;)*��- P-*W;E* �;4 $;�-�&� �: �(;� T��* P
�K   9*�:�;< =

  9H(;a7� 8-* 9*�:�< �*W/�04 =0/123 ��/�!0�� 9H(a7�

  =*0;4  �;��04 8-* �: .�* 0Kc $4 G�H s:�*:    9*0;1* h;/BS3

.��/� � ! =���3 ! =��* =�
 $;�-�&    $;)*��- ��;N)^ 9*0;1* =  =

 ��M*:0�$4  �: .�* �� 9*�:�< ��� :�*! ��/�!0�� 9*�:�<

$�-W
 0/123 ���04 .NO .-�N)    _`�;M* �* 9*�:�;< .<0E =

   :�S�;�* ��;� �: �9*�:�< ��* 01C� D0) ! ��* ���� D0) �+�)

..�* �� 0k�f P
!"� n��* 8-* 04  =W-� �� PQ4 Z�� �:

* PQ4 ].�* ��   =0;5) �)�;+� $4 �LK $��&� h- �* U� �!

      �;4 o+30;� �;40�3 9�;/4:* $;�*:* �: �:(� �� $�M*:0� '(k(�

     T!� W;/) �;J4 P;Q4 �: �:(;� �� $-*�* ���04 :�(� '(k(�

    �;� :�!^0;4 ! $;-*�* ���04 8-* �: :�S��* :�(� ��� ! 6/&73

     �* 9*:�N�; /� ! =0;/R $;�/�) W;/) 0M^ PQ4 �: ��-�N) ! :(�

� tf�+�.:(� �� G��)* �� u0q 

  

2- F��G� �9� ����   

        ��;/4 6;/&73 �: :�S�;�* :�(;� 	/
�;S� *�;�4* .�;�i 8-* �:

��   $;q4*� ��;/4 $4 UV� ! �)(�      �;4 9*�:�;< ��* 01C;� D0;) =

..M*:0� 	/
*(M ��/�!0�� 9*�:�<  

.��/� :v-��J3 ! 	/
�S�  .;��/� I��� �=��* =�
   �-�;


/aQ3 �=��* 	-w� j�Q�)* ��)��  T��* P
�;K ! =��* d4��� x

  �;� Z;-*� �(�  ��;��4.  .;��/�      �* .;�* 9��;+, =��;�3 =�;


    $;K �(; K �O��;M 9���3 04 	K�f 9*�0&� ! 8/)*(i $,(���

$4 $L/�! �()�i = $Lf0� $4 ! �� dk! �*lR   �;� �: *0;O* =   �;-^

.��/� 8-* =*0O* �* _�
    .;73 ! .;%!: =*04 ��^�: :��-* �


  d-��;;< �* .;;-��f ��O��;;M 9��;;�3 ��;;-0O  �:*: �*0;;i 0/12;;3

-( 3  �LM*:.��/� ..�*  9*�:�< 6   $;4 =��;�3 =�
   �(;5��

   .;M*:0� �*0;3 :(;+N4 ! �LM*: �/%(3 �* .-��f   $;O�: �:!  �;
  =

�� c�Q3* .%!: =*04 ��^�: g�K =�J4     0;[-: =(;� �* .::0;R

 $E0J3 D0) P
�K �4 �-�N) =�
H�K �/%(3 �* .-��f =*04 .%!:

$q�*! =�
H�K  $-��0;� ! =*   �^�* .;-��f :�;<�: =*  ..;��
  

�Li �=�!�-)  ��-�i^ ! :*�1390��� �> �*0-* �: .(  �* I+i =�


$��)04 Z�� j`&)* $J�(3 =   �: $;K .�* $��*: :(O! �)*0�, =

$��)04 !: �* h- y/
     ! 9*:�*! ��-W[-�;O 0;4 =�;/K23 ��!* =

   ..;�* �; ) �( K IM: �: �3*:�*! =�
H�K �/%(3 =*04 T`3

��)04 �: 9*:�*! 8-W[-�O .��/�$    $;4 �;)*0�, G(;� =   �*(;�,

$4 $J�(3 :0+
**�  $;��)04 �: .�� $�E0R ��K     G��;Np ! G(;� =�;


     ��;K .;-(%!* �: 9*:�*! 8-W[-�;O :0;+
*� c�Q3* j`&)* �* I+i

$��)04 .��/� $K ��p 0
 ..E0R �*0i �*W-�  $;��)04 �: �*�*lR  =

_�
 �* �B- G��Np  �;�, =�
      $;4 ��/; Q4 '(;�3 *� :(;M =

�/4 9*�:�<:0K �   =�;
H�K 9*:�*! ��-W[-�O :0+
*� $4 *l% .�)*

"-! $O(3 �E0a�   $;��)04 �:  .���;�*: =*     �* �;J4 $J;�(3 =�;


.��/� 9H(73 0/� W/)  j`&)*   6-(; 3 .�� $4 =���3 =�




 ��L, $���LaEP
!"�  =�
:�a�i*  ��� ���J�<	��� ���� �	
��
 � ������1400                                   61  

  

$4 ..�* :(4 9*�:�< �� �LK ��(>   �: 9�f`;<* $K .SR �*(3

.��/�    $;��)04 !: �: �(; K =��;�3 =�
 !: ! �!* =  $J;�(3 G

$��)04 �: �%!  �:(4 ��K ��/�4 ! ��-��3    ! G��;Np ! G(;� =�


.��/� �: �+���� 9�f`<* �$J�(3 	���    �*0;-* =��;�3 =�


 ! �[/4�;;;;%!���/
*04* ��4�7;;;;�)..�* $;;;;�E0-l� 9�(;;;;<

 =�!�;-1397    9�(;< $;4 =��* =�N�;��/� :�(;� �: .(   P
�;K

.��/� ! �(� T��*    W;E*)��* D0;) P-*W;E* �8-W[-�O =�
 P-*

./�K     ..;�* (�O��;M ��* �;f*! h- I4�&� �: �LM*: �(� =�


 D0) P-*WE* �-) �LM*: �(� T��* P
�K ����* _*�
* �* �B-

.�/i zq� P
�K �(��*       �O��;M �(;� n�;�* 0;4 I;M*: �: �


    8;B�� �;N�M*:0� �*0;3 �: =0�K 9�(< �: .��/� 8-* ..�*

�� c�Q3* .�*  $;4 .:(�      ;� =��/;�4 �: I;�, �: �;LK �(;> :�*(

   �: 9*0;;//X3 �;;4 *0;;�
 �;;LM*: �(;;� T��* P
�;;K .;;��/�

xM��       t;,�4 �;
*0�
 8;-* $;K .;�* �)�R���4 .��/� =�


��  �(� T��* x%�M P
�K �4 �(� T��* x%�M�) P
�K :(�

 �=0[�
^) ���4 9!�S�� ��* 01C� D0) P-*WE* ��J-1380.( 

-%�&��� !' (&� )!  !*+,-  

-l�0/123 ! 	N� =�
0/X�� �* �B-    ..;�* 9*�:�;< ���* D0;) �* 0

  �;� �(; K 0
 �: ��* D0) ! 0/X�� 8-* ��/� {�+3�* ./S/K   �;)*(3

.��/�   �-�;��
*� =��* g���� .��/� lM* �: *� �( K �*�*lR

�R��+�p ! ����4 �*0i04 0)0% ������ {0� 0R* .��K  ���* =�


    6;)!� $;4 0;��� �LM*: �(� T��* P
�K �����4 $��*�) :(O!

�:�< x%�M�� P-*WE* *� �/%(3 6-0> 8-* �* ! �� 9*   ! �;
:

     �;� :�;a�i* �: �>�;�+)* 9*0;1* $;4 0���     $L|;�� 8;-* .::0;R

�)���       $;4 .+;�) �;LM*: �(;� T��* P
�;K �S�� 9*0/123 $K

 �k�+&)* I�*(, ..�* m:�< ���4 $��*�) $qL� �^ .+}� 9*01*

 $;�-W
 P-*WE* :�* ��3��+, ��* D0) P-*WE* 01* �:(4 �*! = ! 9*:

  0;;-� :(;;+) ! $;;k0, _0;;> �: :(;;O(� 9`B;; � �$;;/%!* :*(;;�

.M�� ./E0~ ! �
     d;-�(3 0;//X3 �9*�:�;< PQ4 �: G�H =�


  �*0;3 04 :�*! 9*0/123 �(\�
 �k�+&)* �%�� 9*01* 0[-: ! ��^�:

.M*:0� $4 {(40� 9`B � ��
     :�;��,* P
�;K �$-��0;� j��f

 ��/L;� �=(k�)����4 �� 0/e ! =���3   ! 0;E   ��)*�;/� �O�;)

1392.( 

-%�&��� (&� !+.� )! 1)EERX (#1 2*�3- �  

     �(;� =�;
 �;f*! �*W;/� :�* .�* 9��+, 9*�:�< ��* 01C� D0)

$4 di*! �: $K �LM*:   ���K�:�;< g/a) 9*�:�< �H: h- =*�*

��    $;E0J3 ! $;)*��- ���* ��;�* D0) 04 !`, D0) 8-* :(�   =�;


                                                      
1. Effective Exchange Rate of Export 

�� I��� W/) *� 9*�:�< � D0) .:(�   h;- =*0;4 9*�:�< ��* 01C

 �+/&)).�* $+��7� I4�i 9*�:�< IK W/) ! �
H�K �* �
!0R �-

�=�f*! !1397.��/� .(    �;� t;,�4 �)�;R���4 =�
    $;K �)(;�

UBJ�� ���* ���* =�N4 ���K      �(;� =�
�;f*! :*�;J3 �;Ji*! =

.E�-�: �LM*:        $;�/�� 8;-* �: .�;��+) ���K�:�;< o;�(3 �;�

0[A!0K)��)�� =:*0E*2� 1978  ��* D0;) 9*0//X3 0/123 ��/4 =*04 (

�� j(Lq� *� ��* 01C� D0) xM�� �=:�a�i* 9*01* ! .��)*:  

$4 ��*01C� D0) $+��7� T!� :.�* 0-� 9�(<    

)1(  
EERX = Ex(1 + Sx + Vx − tx)    

EX     �9*�:�;< =*0;4 �;LM*: �(;� g�f 04��* ���* D0) �SX �

 �9*�:�< $)*��-VX �9*�:�< �&-( 3 :�*(� 0-�� �tX  0;4 $E0J3 �

$4 ��* 01C� �Ji*! D0) 9*�:�< ::(� �� $+��7� 0-� 9�(<  

)2(  

REERX =  EERX × 
P�

P�
   

 EERX �9*�:�< ��* 01C� D0) �Pf    �O��;M .;�/i xM�;� �

  �=��;;�3 =�;;
H�KPd   =�;;
H�K �;;LM*: .;;�/i xM�;;� �

 �;;LM*: .;;�/i =*0;;4 xM�;;� 8-0;;3 Z;;-*� ..;;�* =��;;�30/e

 =���30/e =�
H�KCPI ..�*  

     ��* D0;) P-*W;E* �* �;��) �9*�:�;< ��* 01C� D0) P-*WE*

 04 !`, 0�* 8-* ..�* ��* 01C� D0) =��*0/e 0<��, �- ! ���*

 9*�:�< P-*WE* ! �3*�:�< =�
H�K .�/i P-*WE* t,�4 $B�-*

�� �
H�K     $;%:�+�0/e =�;
H�K .;�/i P-*W;E* gO(� �:(�  =*

�� W/) �( K IM*:      C;� D0;) P-*W;E* �;4 .:(;�  �9*�:�;< ��* 01

  $;%:�+�0/e �;LM*: =�
H�K �/%(3 �* �/%(3 I�*(,    P;Q4 $;4 =*

�� ��&�)* �3*�:�< =�
H�K �/%(3    $;k0, :(;+�K t,�4 $K �4�-

.�/i P-*WE* ! �LM*: �*��4 �:       .+;�) $;4 $;) �;�* �;LM*: =�


 �;� 9*�:�< ��* 01C� D0) P-*WE*      GW/)�;B� :0;BL�, �;�* :(;�

.�/i �)* t,�4 �*:��� �
     �*��;4 $;4 �;/%(3 I;�*(, �* =�*�&� ��&

$%:�+�0/e =�
H�K �� =*    01C;� ��* D0;) P-*WE* $�/�) �: .:(�

    =0;��K P-*W;E* 9�:�;< ����* 01C� ��* D0) $4 .+�) �Ji*!

��   $;4 9*�:�;< ��* 01C� D0) P-*WE* �* =�*�&� ! �4�-  $L/;�!  =

 .;;�/i xM�;;�      �;;}�M $;;�E�- P-*W;;E* $;;K �;;LM*: =�;;


�� +)�!:):(�T(3 �1974.��/� .(   .;M*:0� ��)�� =���3 =�


.�/i ���M�� 04 �
�/�4(�     $;4 .+;�) �3*�:�;< ! �3*:�*! =�


     P-*W;E* t;,�4 �/;�4(� �;)�*lR �� 01* �LM*: =�
H�K .�/i

    �;LM*: ! �;3*:�*! =�;
H�K $4 .+�) �3*�:�< =�
H�K .�/i

                                                      
2. Krueger 

3. Dornbush 



62                      �!"  �#���$: ���04 0/123 D0) 01(� ��* )�* ��)�K .��/� =�
 =��* ! =���3 (04 9*�:�< .J�<...  

��  �3*�:�< =�
H�K =*04 �LM*: �k�&3 P
�K gO(� $K :(�

�� .:(�  

-9*�:�< $)*��-� $J�(3 =�
�*W4* �* �B-   ��/;�!0�� 9*�:�< =

�� $4 $K ���4         '*(;)* $;4 $;O(3 �;4 ��-�;�f T!� h;- �*(;�,

.��/�         ��;NO �: �)H(;> $&4�;� �* �
�(; K 0;4 	K�;f =�;


$)*��- ..�* �*:�(M04   	;N� �* �3*�:�;< =�
   h;�K 8-0;3   �-�;


   $J;�(3 ! T0�;�R .;NO $K ����
   (3 $;4 9*�:�;< =  9*�;/%

�� 6LJ3 �O��M PQ4 $4 {(40�     ! =��;�3 �*0;3 P-*W;E* .:0/R

��X��*     $;)*��- =0/R��;B4 .;+}� ��;1^ $L�O �* �-*�   �3*�:�;< =

T(M0� ��)��-�4�c^).�* �L/,���* ! *0�   ��(;�1394  H(;<* .(

�� ���,* �)��� 9*�:�< 04 $)*��- .��/�    =�
�(; K $;K :(�

W� =*�*: �)�NO �*��4 �: ���K�:�<      �;4 $;K ��;��+) �+;�) .;-

�� =��- *� ��R���K�:�< $)*��- .M*:0�  �: $)*��- .M*:0� .��
:

  �;� �(; K h- 9*�:�< P-*WE* $4 0��� �3�(<     �;4 $;K :(;�

.:( ) $O*(� �
�( K 0-�� P�K*!  

 ���41.  9*0//X3 ! ��/�!0�� 9H(a7� 9*�:�< ��* 01C� D0)

)�^1384-95(  

���  
 ��* 01C� D0)

9*�:�<  
���  

 ��* 01C� D0)

9*�:�<  

1384  1/52391  1385  9/53810  

1386  8/51574  1387  6/78868  

1388  3/63485  1389  8/52644  

1390  13568  1391  26059  

1392  31839  1393  32801  

1394  34501  1395  36440  

 :67	�-$�E� �
0k�f P
!"� =  

3- H�
I. ���J�.  

)=0[�
^1380.��/� ���04 $4 �(  ! =��* =�
  0/12;3 ! =���3

     8;-* �: ..;�* $;�M*:0� �*0;-* �: .J�< PQ4 9H(73 04 �^

.��/� 0/123 ���04 .NO ��* 01C� D0) .E�/
� �* 6/&73   =�;


   :!W;E* T��* ! 9*�:�;< 0;4 =���3 ! =��*    .J�;< P;Q4 =

 9*�:�< 04 ��* 01C� D0) 0/123 6/&73 8-* �: ..�* �� :�S��*

�f Z-��) 6+> ..�* �� �4�-��* P-*WE* $L<10   D0;) =�<�:

       �*W;/� $;4 ��J�;< 9*�:�;< P-*W;E* t;,�4 9*�:�< ��* 01C�

16     P-*W;E* $;K .;�* �;� �*(�, 8/�\�
 .�� �
*(M �<�:

     9*�:�;< $J;�(3 �: d;)*(� �* �;B- ��* 01C� ! :*�^ D0) _`�M*

  .;��/� �;-�4 $K .�* ��J�<     �: .;%!: =��;�3 ! =��* =�;


�-��) .K0f _`�M* 8-* _lf .NO.  

)��-�*� ! :0��1383$%�&� �: �(  .;4�i� �*(�, �4 =*   =0-l;�

    I;�*(, 0/12;3 �;��04 $4 �*0-* �: �Ji*! 01C� ��* D0) 04 ���+�

       Z-�;�) .�;)* $;�M*:0� ��* �;Ji*! 01C;� D0;) 04 =:�a�i* 8-:�/�4

  �%�;� �vL�Q� =�
���^ $4 $O(3 �4 $K .�* �^ �* �K�f $J%�q�

 C;� D0) �$��4*! 0/X�� �^ �: $K    T��* 0;4 �;��+� ��* �;Ji*! 01

$4 ����4 9*�:�< �f*!    �;� :*: x/Q; 3 g���� ��� �*(�,

$q4*� ..�*     h;- 0[)�;/4 ��* �;Ji*! 01C� D0) =*04 =:�!^04 =

$q4*�      �;�L4 �: $;K �;-:0R �
�; � ! :(;4 9����L4 =   �9�;�

     �;4 ! :(;4 ��;5�)* :�(;� .�`, =*�*: =:�!^04 g-*0k ����3

R��� =05) �)�+�..�* ��  

)�)��-�4�c^ ! �S-0� ��4�N�1392$J%�q� �: �(    $;4 :(;M =

        �* :�S�;�* �;4 �;Ji*! 01C;� ��* D0;) 0;4 01C;� I�*(, �-�����

 $;�M*:0� n(/L/�(- ! 8�)�
(- �J���
 :0B-!�    �* _�;
 .�;)*

$J%�q�   �;Ji*! 01C� ��* D0) 04 �*lR0/123 I�*(, �-����� �N)^ =

��� �: �*0-* :�a�i* �:  =�
89-1368 $J%�q� �: �N)^ ..�*  =

$q4*� :(O! ���04 $4 :(M ��L4 =     ! �;Ji*! ��* D0;) ��;/� 9��

     ��;LM*: x%�;M�) �;/%(3 �;�� $L�O �* =:�a�i* 8-:�/�4 I�*(,

$;;�M*:0� _0;;a� $;;4 �,�;;��O* I;;-��3 ! =��;;�3 o-*0;;�  .�;;)*

$�E�- �� �� ) �N)^ P
!"� =�
     P-*W;E* 9�;���L4 �: $;K �
:

���O* I-��3 �:       x%�;M�) �;/%(3 �;�� P-*W;E* �_0;a� $;4 �,

   �: �NO(;3 I;4�i 9*0//X3 �!04 $4 =���3 o-*0� 0//X3 ! �LM*:

�� 0��� �L� �(� T��* ! �Ji*! ��* D0) .:(�  

)�L/,���* ! (L-�N� ��(� 0X<*1393$J%�q� �: �(   $;4 :(M =

  �* :�S�;;�* �;;4 01C;;� ��* D0;;) 0;;4 �*l;;R0/123 I;;�*(, �-�;;����

� =��E �(/�0R�   �* :�S�;�* $;4 $O(3 �4 �N)^ :0B-!� .�)* $�M*:0

  ��;4 =��;E �(/�0R�      ! :(;4 �*:�(;M04 �;<�M =�!^(;) �* �=*

$L;;<�E �: �:0;;B-!� 8;;-* �: �;;� :�!^0;;4 g-*0;;k  ��;;�/�>* =

�� $A*�* ��4 IB� $4 �aQ � $J%�q� 0�* 8-* $K �)(�   �;N)^ =

�� W-���� ��*0[-: 9�J%�q� �* *�    �;�*� 8;-* �: .:��;�  �* ��;N)^ �

.��/� �.%!: ���Q� �=�! 0N4 ���    0;
 .;�/i �=���3 =�


    $;4 G:0;� .;�: �: �(B;�� ! n��B�* ! .S) $B 4   �*(;�,

:04 G�) 01C� ��* D0) 04 �*lR01* I�*(, $�E�- .�)*   $;J%�q� =�;
  =

�� �� ) �N)^ 0N4 ��� D0) ! .%!: ���Q� 9*0//X3 �
:  �4 =�!

$q4*� 01C� ��* D0) /&��� =  �.;S) $B 4 0
 .�/i 9*0//X3 ! 	

   .;;��/� ! G:0;� .;;�: �: �(B;�� ! n��B;;�* 	;�f  =�;;


$q4*� 01C� ��* D0) �4 =���3 .:�*: ��N+� =  

g;;i�1)1400(� �: h;;- �;;��04 $;;4 �-�;;���� $;;�/��  =�;;
 

'(;;��� =��;;� 9*�:�;;< 9H(;;a7� ��J�;;< ::04��;;K :0;;B-!� 

�R�/\/� =:�a�i* ! =��E �(a7� �: �(f d-��<  �-�/�/;� 

!  ��/;�!0�� �;;4  :�S�;�* �* !: :0;;B-!�  �R�;/\/� =:�;;a�i* ! 

=��E �(a7�  $;�M*:0�  .;�* . n�;�*04  Z-�;�)  8;-*  �;��04 

.J�< ��/�!0�� �*0-* �N�3 �: 13  !0;R  �-H�;K �* 60  !0;R 



 ��L, $���LaEP
!"�  =�
:�a�i*  ��� ���J�<	��� ���� �	
��
 � ������1400                                   63  

  

:�(� ���04 �* .-W� �+�) �3*�:�< �*:�(M04 .�* .8-*04��4  �;4 

�B3* $4 ./L4�i  =�;
  :(;O(�  :�N�; /�  �;�  .;-��f �*  �;/%(3 ! 

9*�:�< 8-* d-��< G!*�3 �4�-.  

8/;;p =:1 )2005$;;J%�q� �: �( T!� �;;��04 $;;4 =*  =�;;


$+��7� �: :�J��      	/
�;S� �-�;���� ! �;Ji*! 01C;� ��* D0) =

�;;� �;;N)^ �L;;<* ���M�;;� ! =0;;5)  0;;4 W;;K0�3 �;;4 =! .:�*:0;;�

xM��    $�E0; /� ! 8-(;) =�;
  :�;a�i* =    9�;aQ � ����;�

T!� 8-* �40�3  $;&q�� ��B-0�^ �: *� �
    =�
�(; K ! !�(;- =

:�(� �/�^ m0� D0) ..�* :*: �*0i ���04    �;� $+;��7� =�


.��/� ���E� $�/�� 8-* �: �� P%�p $4 *� �*�*lR   �: =! .�; K

P
!"� $-05) �* :�S��* 9`B � :(M =�
   *� ��;4 :�a�i* =�


$;;4 ! :0;;K �;;��04  =0;;5) j(p��;;p �:0;;K =:04��;;K ��;;+):

   �;�
: ��; ) =! 9�;J%�q� Z-��) ..�* ��4 :�a�i* 9�J%�q�  =

*$+��7� �* :�S��* ./�
 ��! = I-�J3 ! �
 ���K   g;���� =�


$+��7� �: ..�* 01C� �Ji*! ��* D0) =  

��(�2)2009   �;LM*: x%�;M�) �/%(3 04 *� ��* 01C� D0) 01* �(

   $;�SR $;4 .:0;K ���04 ! I/L73 *�)�R!*    !: $;q4*� 8;-* �: !* =

 P-*WE* $K .�* �^ �R�-: 8/��Q) ..�* u0q� =05) �R�-:

$�-W
 �LM*: �(� �Ji*! �� P
�K *� G�M :*(� 9*:�*! =  ! �
:

�� �/%(3 P-*WE* t,�4 �%�f �: ]::0R   .;�* �^ ���� �R�-: $K

     8/;4 .;4�i� �;LM*: �(;� �;Ji*! P-*WE* $K    P
�;K *� �;LL�%*

�� �� IK =�k�&3 ! x%�M 9*�:�< P
�K g+� ! �
:   .::0R

$�E�- C� D0) 9*0//X3 $K :*: �� ) =! =�
   �;/%(3 �;�� �4 ��* 01

$q4*� �LM*: x%�M�)    01C;� D0;) P
�K 8-*04��4 �:�*: UB, =

 ��* �Ji*!)REER (  04GDP .:�*: �k�+&)* 0/123 *�)�R!*  

��43)2012 :0B-!� �* :�S��* �4 �%:�J3 ��* D0) :�!^04 $4 �(

BEER 0/X�� �* $K      �+;�) .;�/i �9��;�3 I;4�i o-*0� =�


 9���3 I4�i0/e =�
H�K  h-0;� ��! �$%:�+� I4�i =�
H�K $4

    �;Ji*! 0;N4 D0;) 9!�S3 ! �O��M =�
 �-*�*: x%�M �=���3

$J%�q� Z-��) ..�* �� :�S��*  �;� �� ) !* =     D0;) $;K �;
:

 0;K =*04 �Ji*! 01C�       �;f �* P/;4 9�;i!* 0;}K* �: �4(;�O =

T��* ..�* �� =�*lR  

U/)(� (/�)0�4)2013 ��* D0) 9�)��() 0/123 ���04 $4 � (

 ! ��*!0K �( K !: =*04 � Q4 9*�:�< �* $,(��� h- =*04

�!: �(> �: n0+i  =2012-1990$�M*:0�   �* �K�;f Z-��) .�)*

                                                      
1. Di chin 

2. Musa 

3. Baak 

4. Serenis & Tsounis 

    9*�:�;< =!� 0;4 ��* D0;) 9�)��() �* �NO(3 I4�i �S�� 9*01*

..�* $)(�) �: :(O(� =�
�( K  

(L�O:^ ! (L�/K*5)2014 $4 (�4 01* ���04    0;4 ��* D0;) �3�+1

   �!: �(;;> �: $;;-0�/) �;;�S)0/e 9*�:�;;<  =2008-1968 

$J%�q� Z-��) ���M*:0� �� �� ) �N)^ = �4 �
:   �: ��* D0;) �3�+1

�;;�J� ! .;;+}� 0;;1* 9�;;���L4  ! �;;S�� 0;;1* ! 9*:�*! 0;;4 =�*:

��J�    $;O(3 �;4 .-�N) �: .:�*: $-0�/) ��S)0/e 9*�:�< 04 =�*:

 �;J%�q� �4       $;4 G�H ��(; K �* ���;M ! I;M*: �: �;� G�;�)* 9

    P;Q4 �: 9*�:�;< ��* 01(;� D0) 0/1�3 �(�K�3 $K .�* z/k(3

  ! .;�* � ) ���04 �*0-* �: PQ4 8-* 9*�:�< 04 ��/�!0��

..�* =�!^() =*�*: 0k�f ���04 .NO 8-* �*  

  

4- �(	( K��G� 
 �0L%� 
 �B<	 ��-M�� ��  

$J%�q� �: :�S��* �4 0k�f =   9*�:�;< 01C;� ��* D0) :0B-!� �* 

) ��/;;�!0��EERX.;;��/� 0/12;;3 :�!^0;;4 $;;4 (  ! =��* =�;;


 �;� $�M*:0� �*0-* �: ��/�!0�� 9*�:�< 04 =���3    G0;E .:(;�

     ��;� g;%�i �: $;J%�q� 8;-* �: $%:�J� �* r�M VAR  u0;q�

 :.;;�*: 	/
*(;;M 0;;-� 9�(;;< $;;4 �:(;;�  ! (V��;;K!* 64�;;q�

)W[-�:!�2012PQ4 G��3 �: �( ��� �
 VAR − X   =���M��

�� $<`M G0E  $KVAR − X(p, q)    $;�E0R 05) �: .�*

�0E ��� �
*(M 04 8-* .�* $K 8-*  	�;�/� =*�*: n  0;/X�� 

�!�: *� )y� (!  m 0/X�� �!04 *� )x� (.�*.  �;
0/X�� �: y� ! 

x� 8;;B�� .;;�* �: zq;;� �;;- I;;k�S3  $;;4 8;;-* ���;;��4 �!*

 =���M�� ��� �� $<`M IB� �:�*: �[��4 :*: 9�aQ �

 =�
 $Si! 8/%!* I���p   ��;�W�
 0-:�&� � *W)!�: =�
0/X�� �*

 =�
 $Si! 8/%!* !q  ..�* .4�1 �*:04 h- ! *W)!04 =�
0/X�� �*

6+> 8-* 9�aQ � �0E 04 8-* .�* $K ���  �*�;-��  .;�* ! 

�)��/i�4 =�
 ��!�R �4 $E() �/S� )e� (*� $A*�* �� �
:  ��J- �

e�
���
∼

N(0, ∑)   :( /� �0E !`, $4 �x�   �;4 �
e�   =*0;4

 ..�* $��+�
�) �
 $Si! $�
  

 �� $<`M G0EVAR − X(p, q)   *� �� �*(3 ��)�� $%:�J� 

)3 (�- $%:�J� )4 (�� )  �^ �: $K �:*:v  �*:04 h-n   �.;�*B� 

  =�;;
 U-03�;;�n × n    �;;4 ���;;�
i ∈ &1, … , p(  !Θ* 

 =�;;
 U-03�;;�n × m  �;;4j ∈ &1, … , q( ) $;;%:�J� �:.5 �(

Β(L) = Β1 + ⋯ + ΒpLp  !Θ(L) = Θ0 + ⋯ +

ΘqLq  $Si! 0[L�, �: =* $L�O��p U-03�� !: 0
 �L  .  

)3(  

                                                      
5. Akinlo & Adejumo 



64                      �!"  �#���$: ���04 0/123 D0) 01(� ��* )�* ��)�K .��/� =�
 =��* ! =���3 (04 9*�:�< .J�<...  

/0 = v + Β1/021 + ⋯ + Β3/023 + Θ450 + ⋯

+ Θ67026 + 80 
)4( 

/0 = v + Β1/021 + ⋯ + Β3/023 + Θ450 + ⋯

+ Θ67026 + 80 
/0 = v + Β(L)/0 + Θ(9)70 + 80 

 v;;;;;;;;;;;;-0J3Ψ(L) = Ψ0 + Ψ1L + ⋯ = ;I −

Β(L)=−1     $;Si! 0;[L�, �*0;B/4 =* $L�O ��p h- �*(�, $4

L ��� ��-��) �VMA-X) $%:�J� �5:.�* (  

)5(  
/0 = Ψ(1)> + Ψ(9)Θ(9)70 + Ψ(9)80 

G��)*0� � h-  ��;�  =���M�;� VAR-X  :(;O! :�*:  $;K  �;4 

9H:�J� m(E o+30� .�* 0� /4� $��)04 �
 �* �^ $4  .;�:  �;� 

$4 .��-^ =�O �)��/i�4 �
 )e(� $K �� �)*(3 8/4 �^  �;
  	;
  $�;�4 

��;;��4 ��;;� =���M�;;� =*�*: 9H`�;;M* =���M�;;� �;;4 0/;;�S3 

=:�a�i* .�* )ϵ(� 8-* =W/p .�*  $;K �^ *�  =*0;4  $;-W�3 ! 

I/L73 .��/�  �;/S�  �;�  :��;�.  $;A*�*  ��;�  �;4  G0;E  8/[)�;/� 

�07�� =�*:04 )VMA-X(� $%:�J� )6 (g���� �
*(M .:(4  

)6(  
/0 = μ + C(L)B0 + Λ(L)70 

$K �^ �: $K �: �^ =�
0/X�� �!�: *� $4 �*(�,  �J4�;3 �*  h;- 

�*:04 .4�1 )µ (! 0-:�&� �LJE ! $��lR  �(;�  =�;
  =���M�;� 

)ϵ (! =�
0/X�� *W)!04 ��/4 �� �)(�.  $K .�* 8-* 04 �0Eϵ 

 U)�-�*!(K U-03�� �4 �/S� $E() ��!�R 9H`�M* �* �*:04 h-

  ��;;�J- �.;;�* x/Q;; 3e�
���
∼

N(0, ∑) !: 0;;
 .C(L)  !

Λ(L)     $;Si! 0;[L�, �*0;B/4 =* $L�O ��pL    U-03�;� 0;
 .

C(L) (C4C1 … )   �*�;;;)* =*�*:n × n  U-03�;;;� 0;;;
 !

Λ(L) (Λ0Λ1 … )  �*�)* =*�*:n × m ..�*  

-:�&��8�9 �� :�$ ���9�	$  

�-����� �(� =�
 =���M�� $4 �*(�, ��!�  $;K  �*::�;a�i* 

*� �:�i  �;�  :��;�  =�;
0��*���  h;- VAR-X  =���M�;� *� �* 

=�
0��*��� ��/�Q3 IB� P
�K $�E�- ��� .��4 :�!^ � I4�i 

��: .�*.   $;%:�J� $K �3�(< $47 !8      �;� 0;4*04 0[-�;B- �;4

:�)(�  

)7(  
μ + Λ(L)70 + C(L)B0

= Ψ(1)> + Ψ(9)Θ(9)70

+ Ψ(9)80 
UV� �� �*(3 =04*04 =�
 0-� *� {�+���* :0K:  

)8(  

µ = Ψ(1)> 
  

)9(  
Λ(L)70 =  Ψ(9)Θ(9)70 

)10(  
C(L)B0 = Ψ(9)80 

�* 9H:�J� )8(� )9 (! )10 (xQ �  .;�*  $;K ��:  =�;
0/X�� 

*W)!04 �: ��� =0/1�3 �: �-����� �(� =�
 =���M��  :�*�;). 

$%:�J� )10 (8/�\�
 =*04 h-  ��;� VAR  =���M�;�  m�;< 

�� ��K  

       :�(;� =�;
0/X�� $;4 $;O(3 �;4 ��;� �LK ���M�� n��* 8-* 04

:.�* 0-� 9�(< $4 �)( /� �E0J� $�*:* �: $K :�S��*  

)11(  

D� = ∑ EF
3
GH1 D02G+∑ IJ

6
KH1 502K+LM0 +N0 

N0    ~     (0, ∑ P) 

   9�(;< $;4 :�S��* :�(� =�
0/X�� $�
 H�4 ���M�� $4 $O(3 �4

   �: 6;/&73 9H*(;� $4 $O(3 �4 vL�Q� If*0� �: $K .�* 0-�

 :�)(� �� :�S��* �
:�!^04  

)12(  
Lpex = F(Leerx, Lpva, Pfpd, Lfi, 
Loer, Lfer, Leaor, Lftor)   

$%:�J� �: $K  m(E =Lpex $��4*! 0/X�� $K $J%�q� =  0k�f =

�� �� ��/�!0�� 9*�:�< 	�-��[% =*04 ���4    =�;
0/X�� .�;��4

:�4 .�* 04*04 g/303 $4 0k�f P
!"� I&��� 

Leerx9*�:�< ��* 01C� D0) 	�-��[% :  

Lpva:!WE* T��* 	�-��[% : ��/�!0�� =  

Pfpd�LM*: $4 �O��M G�(3 .+�) 	�-��[% :  

Lfi 	�-��[% :��/O��M ��^�: 

:Loer ��* ���� D0) 	�-��[%  

:Lfer ��* :*�^ D0) 	�-��[% 

:Leaor ��/�!0�� PQ4 9*�:�< $)*��- 	�-��[% 

:Lftor ��* 01(� $4 :*�^ D0) 	�-��[% 

 �!: =*0;4 ��� 8-*   �)�;�� =95-1350      �;� �;
*(M :�!^0;4

:*: T�*WR �* m(E =�
      �*0Q�;�* =W;K0� h;)�4 ��;�� =�


! .�* �� .��/� $B�-* I/%: $4  W/) �Ji*! 01C� ��* D0)  =�


��� �M04 �:  =���3 ! =��*    $;/LK =*0;4 �;
    0;/e 9*�:�;< =

     D0;) $+;��7� =*0;4 6;/&73 8-* �: 8-*04��4 :(4 ���B- ��S)

  D0;) �* �N%�;� �* �M04 �: 9*�:�< ��* 01C�     �;� :�!^0;4 =�;


    ! =0;;[�
^) .;;�* �;;� :�S�;;�* =0;;[-: 6;;/&73 o;;�(3

�-�� ��)!1383   8;B�� �
�;R �*0-* :�a�i* o-*0� $4 $O(3 �4  .(

       :(;� :*: ��;O* ���K�:�;< $;4 =��* ��;�/� n�;�* 04 .�*

   �&4�;� ! ��;�� D0) h- �4 *� 9*�:�< �* I<�f ��* �* =�<�:

8-* �: $K ��!0S4 :*�^ D0) �4 *�   0;
 =*�* $4 W-�O �XL+� 9�(<

 0;;) �:(;;� �;;� ���K�:�;;< g/;;a) 9*�:�;;< �H: ��* 01C;;�  D



 ��L, $���LaEP
!"�  =�
:�a�i*  ��� ���J�<	��� ���� �	
��
 � ������1400                                   65  

  

$4 9*�:�< $q4*� 9�(< �� $+��7� 0-� = ::(�  

)13(  
EERX = α(OER) +  β(FER) +  K 

 α < 1 , 0 < β �α + β = 1� OER ���* ��;;�� D0;;) �

FER ���* :*�^ D0) �K$4 W-�O �*W/� �    9*�:�;< �H: 0;
 =*�*

�� $K .�*        .;+}%* 6;f ��; R04 �;�)�� =:�*(;� I��;� �)*(3

 :(� ./E�J� ! H�K T��S�.���4 �)�R���4  

-#��(1 ��� �&�1!' ��!' �*<�� ��  

=0� 0� /4 �:(4 �)���) $4 $O(3 �4  ! �`K :�a�i* �: �)��� =�


T!� �-*��K�)      ����;�:�a�i* =�;
([%* :�!^0;4 �: ���;� =�


=0� T!� �P
!"� 8-* �: �4�Q�)* T!�  0- ���+� �)��� =�


h/�B3 	
 =�
  	;
 G(NS� .�* �[���+)*  �[�;��+)*   �3�;NO �*

	
 $B)^ �!* ].�* ./�
*�4   :(;O! =��J� $4 0/X�� !: �[���+)*

$q4*� h-  =    8;-* $;K .�* 0/X�� !: �^ 8/4 �%:�J3 ! 9����L4

jc�K �(/�0R� IB � :(M1 �� 8/4 �* *� $4 .:04    0;[-: 9��;+,

�(/�0R�       :� 8/;�Q3 �;)���) =�;
0/X�� �* :�S�;�* �;4 $K �-�


�;;� �*��� �3�(;;< �: �)(;;� ��;;�/�>* .;;/L4�i �* ��;;� =�;;
0�

0/X�� $K �)�*:�(M04$q4*� =*�*: �
 	
 =     0;4 .��;��4 �[�;��+)*

    ! $;�M*:0� �;
0/X�� �-�;)�� �(��^ $4 �-�4 *��4* T!� 8-* =��+�

     �* �=�*:0;4 �(/;�0R�:(M =(;[%* �: $;Si! �(> 8//J3 �* U�

�(��^ 6-0> 	
 =�
 .��: 0}K*�f �[���+)* 8�)�
(O �-��)-

/L/�(On(2    �;��-* �: .:(;�) xQ � *� *0[�
 =�
�*:04 :*�J3

 U;B, d4*(3 �* �
0/X�� o4*!� 8//+3 =*04     $;-W�3 ! �;)^ I;�J%*

�� :�S��* U)�-�*!   .:(�  

-#��(1 �9&!'   => �>4&� 2**�- � �?�� �@�& �� 

�A�$�7 �  

)�!�O �:2  �;� $A*�* ��� =�
0/X�� �-�)�� �(��^ Z-��) (

�4 ..�* $O(3 $4 :(O! $ -� = �f*! �: =�
0/X�� ��� !  �!0;4 

$L|�� = jc�K �(/�0R� �-�4 �* T!�  	;
   :�S�;�* �[�;��+)* 

:0K �(;�0��)3 �2000.(  d;i*!�:  �;4  $;O(3  $;4 * ;-8  $;K   ���;�3

=�
0/X�� ���-* ��� �����/) 	
 �[���+)* $4 �� h�K ��  �;�K 

�3 	/)*(�4 �(/�0R� *� �!�4 n03  jc�;K �*  �:(;4 !  n�;�*04 

zq� =�
0/X�� =0� �)��� :�!^04 �K/	 ) ����0E()1391.(  

  

  

  

                                                      
1. Spurios Regression 

2. johanson and juselius 

3. Petterson 

���42. �B-: �f*! $ -� �(��^- zq� =*04 $�E�- 	/�J3 0%(E

:*: �
  
�(��^ $�/�)  ����f* I(1)  ����f* I(0)  X��/0  

I(1) 000/0  5831/0  Lpex 

I(1)  000/0  3534/0  Leerx 

I(1)  090/0  2448/0  Loer 

I(1)  000/0  7517/0  Lfer 

I(1) 000/0  1495/0  Lpva 

I(0)  000/0  0041/0  Pfpd 

I(0)  000/0  0002/0  Lfi 

I(1)  000/0  2231/0  Leaor 

I(1) 003/0 2186/0 Lftor 

 :67	�-$�E� �
0k�f P
!"� = 

-(D�� � ��� �*E!�)��� �	*F' �G�� 2**�-  

  �: $L|;;�� 8/;;%!* ���;;� =�;;
0/X�� �-�;;)�� x/Q;; 3 �* �;;J4

���  �(/�0R�:(M =�
 $;Si! 8//J3 =�*:04    �: ..;�* $;�/N4 =

 $;Si! �(> 8//J3 =*04 ���-*    ) h;/A�K^ ��;/J� $;�/N4 =AIC �(

��/J� �3�,`>*  W3�*(;�-  8-W;/4 (SC) ��;�f !  )h;/A(KHQ (

�*�)* =*04 ..�* �� T�*WR    *�;�4* �: ��;� ��
��/J� 8-* =0/R

$Si! �4 �/&�0/e =�*:04 �(/�0R�:(M ���  :�!^04 vL�Q� =�


�� ��*�)* �(Kl� =�
��/J� =:�!^04 0
 �: ! :( �� =0/R   .:(;�

I+i �* 8//J3 $O�: = 	
 �[���+)* !  =*0;4  :�!^0;4  ��;�  �;-�4 

$+30� �4 .	/�K 8//J3 *� =�*:04 �(/�0R�:(M =([%* =   $4 $O(3

Z-��) ()*(-* ! ��/L/K )2005 (��/4 $K �� ��K �:  $;)(�)  =�;
  �;4 

	;;�f 0;;��K �* 120� g;;���� 8-0;;3 ���;;/J� ��;;/J� �3�;;,`>* 

W3�*(�- 8-W/4 �.�*    �:  �!�;O Z-�;�) n�;�*04  $;�/�)  $;Si! 

$�/N4 h- j�Q�)* ! 04 8-* n��* ��� :�!^04 �
*(M .��  

 ���43 .��� $�/N4 $Si! 8//J3  

Lag AIC SC HQ 

0  179/8 559/8 316/8 

1 801/2 561/3* 076/3 

2 630/2 770/3 042/3 

3  352/2 872/3 902/2 

4  197/2* 097/4 884/2* 

  :67	�-$�E� �
0k�f P
!"� =  

-���I� &��!'  

      ��^ �: $;K �;-*0[�
 T!� $;A*�* �;4 n(/L/;�(O ! 8�)�
(O

 ) �-����;;��: 0}K*�;;f 6;;-0> $;;4 :�!^0;;4 T!�ML 9�(;;< (

�;;� T!� x;;&) �:0;;/R I;;[)* �;;�)�� �-�;;
- 8/;;/J3 �: 0;;�)0R

     T!� =�;-*W� �* 8/;�\�
 .�;):0K d;E� *� �-*0[�
 =�
�*:04



66                      �!"  �#���$: ���04 0/123 D0) 01(� ��* )�* ��)�K .��/� =�
 =��* ! =���3 (04 9*�:�< .J�<...  

$4 �^ �: �
0/X�� ����3 $K .�* 8-* 8�)�
(O  �!�: 9�(;<  *�

�� $�E0R 05) �:     �-�;N) Z-�;�) �: $�;�4*! 0/X�� j�Q�)* ! :(�

�: .:�*�) =0/123 8-* 6/&73 �* �(��^  01* �(�)�
(- 8//J3 =*04 

 $;O�: =  �[�;��+)*  8/;4  �;
0/X��  :�S�;�*   �;�    8/;4 ..;�*

=�
0/X�� $� :(O! ��� �*:04  �-*0[�
zq� �:  ��;�/�>* 95 

�<�: �/-23 �� :(�. 

) ���� �!�O $4 $O(3 �44(  :�*�) :(O! jc�K �(/�0R� IB �

$q4*� :(O! $4 $O(3 �4  �� �
0/X�� 8/4 9����L4 �%:�J3 =  �*(;3

�)(/�0R�:(M ��� .:� 8/�Q3 *� =�*:04  

���44 .Z-��) �(��^ �(�)�
(-  

Hypothe 

sized 

)s(No. of CE  

Eigen

value  
01* ���^  

 �)*074 �*�&�

 zq� �:5 

�<�:  

����f* 

None * 753/0 25/128 973/76 000/0 

At most 1 * 495/0 725/66 079/54 003/0 

At most 2 * 433/0 658/36 193/35 035/0 

At most 3 194/0 709/11 262/20 475/0 

At most 4 049/0 205/2 165/9 737/0 

 :67	�-$�E� �
0k�f P
!"� =  

-KL� 6'��- �9&!' � 1 M��<�  

*� ! IVB3(%-n0� )1992W�3 (-$  ! L73/I   *� $40;k $4 P�K*!

�*W4*= *04 g����= ��04�  �;�: !/4��   � 9�;,`>* $;4/ �(;�*0 

123/9*0 � I4�&��/�� X��/�
0 �
([%* �:= �0R�:(M/)(� E0J�� 

�� ���K.  :�!^04 =�*:04 �7/k(3 :(M =([%* h- ��i! �H(�J�

�� ��) ��5�)* �:(� $/LK $K :!�    $;4 {(;40� =:�!^04 g-*0k =

$Si!   �;�J� =��;�^ Y�7% �* �
0/X�� =�
     8;B�� �;�* ���;��4 �*:

���^ n��* 04 g-*0k '(��� .�*  =F ��J�   !`;, .���4 �*:

$Si! g-*0k .�`, .�* 8B�� 8-* 04    ��;�B- v;L�Q� =�


8-* �: ����+)     h;- I;4�&� �: �;
0/X�� P�K*! �* H(�J� 9�(<

$%:�J� �: .+}� �(� ��/J� _*07)*   !: ��;�E� ��: $4 {(40� =

$4 .+�) 0/X�� �� :�S��* 	
 ) �*:(�) �: .:(�1 U;B, (   I;�J%*

�/�!0�� 9*�:�< 	�-��[%   $;)�B3 ��;/J� _*07)* h- $4 .+�) �

  ��* 01C;� D0) 	�-��[% ���/�!0�� 9*�:�< 	�-��[% =�
0/X�� �:

:!WE* T��* 	�-��[% ! 9*�:�<  �;� ���04 ��/�!0�� =   .:(;�

$4 =(>   �*�;)* $4)��/;�!0�� 9*�:�< 0//X3 �!* �*:(�) �: $K  =

 �;� ���04 ��/�!0�� 9*�:�< :(M 04(��/J� _*07)* h-   .:(;�

*�*�)* $4 ��/�!0�� 9*�:�< 0R  ���K 0//X3 ��/J� _*07)* h- =

�!: ��;;�
 �:  �*�;;)* $;;4 ��/;;�!0�� 9*�:�;;< �!* =  =53 ./

�� P-*WE* �!: �3 01* 8-* .�4�-      0;R* �;�J- .;�* .;+}� Z�� =

�*�)* $4 ��/�!0�� 9*�:�<      �;�K 0;//X3 ��;/J� _*0;7)* h- =

�3 *� ��/�!0�� 9*�:�< �: P-*WE* t,�4 �!:   ]:(;� �� Z�� =

�!: �3 01* 8-* �^ �* �J4 !  =20 �� P
�K   0;1* G!: �*:(�) .�4�-

$)�B3   01C;� D0) 0/X�� _0> �* ��/�!0�� 9*�:�< 04 *� :�*! =

�� ���04 9*�:�< ��*   $;4 ]�;�K  =�(;>      ��* 01C;� D0;) 0;R* $;K

�*�)* $4 9*�:�<     ��;�
 �: ��;4�- P-*W;E* ��/J� _*07)* h- =

�!:  =   0S;< 0;1* 8-* ! :�*�) ��/�!0�� 9*�:�< 04 =0/123 �!*

�!: �: ..�* �*�)* $4 �J4 =  =13  ��/;�!0�� 9*�:�< �f*! ./

�� P
�K *� �!: �: .�
:    �!: �;3 �;J4 =�
20    D0;) P-*W;E*

  �;� ��/;�!0�� 9*�:�< P-*WE* gO(� 9*�:�< ��* 01C�   :(;�

$4 =�(> �!: �: $K =3  �*057   �*�;&� $;4./98/1 �!: �:  =20 

��    $;q4*� 8;-* .�;��      �*��;B�
 ! W�(;% 9�;J%�q� �: .;+}� =

)2004(  h- G(� �*:(�) ..�* �� �/-23 �*��B�
 ! �(�0X<* !

�*�)* $4 �(�   �;��04 *� :!WE* T��* �: ��/J� _*07)* h- =

�� �!: �: �^ 0/123 ��K  ��/�!0�� 9*�:�< ! .�* 0S< �!* =

0//X3 0/X�� 8-* 0//X3 �4 ��) �!: �* ��K  =2 �320   .;+}� 01* 8-*

$4 ! ��-*WE �(> �� =:(J< =*   .:(�  

  

-1

0

1

2

3

2 4 6 8 10 12 14 16 18 20

Response of LPEX to LPEX

-1

0

1

2

3

2 4 6 8 10 12 14 16 18 20

Response of LPEX to LEERX

-1

0

1

2

3

2 4 6 8 10 12 14 16 18 20

Response of LPEX to LPVA

Response to Cholesky One S.D. (d.f. adjusted) Innovations

   
 &���� 1 .�)^ I�J%* UB, d4*(3 Z-��)  

 :67	�-$�E� �
0k�f P
!"� =  



 ��L, $���LaEP
!"�  =�
:�a�i*  ��� ���J�<	��� ���� �	
��
 � ������1400                                   67  

  

0

20

40

60

80

100

2 4 6 8 10 12 14 16 18 20

Percent LPEX variance due to LPEX

0

20

40

60

80

100

2 4 6 8 10 12 14 16 18 20

Percent LPEX variance due to LEERX

0

20

40

60

80

100

2 4 6 8 10 12 14 16 18 20

Percent LPEX variance due to LPVA

Variance Decomposition using Cholesky (d.f. adjusted) Factors

  
 &���� 2 .U)�-�*! I/L73 Z-��)  

 :67	�-$�E� �
0k�f P
!"� = 
  

-  �>>�NI- ��>>&����  M>>*�O- � �>>�NI- � �>>9&!'

K ��&��  

 $;-W�3 T!� �: $;;)�B3 	N;;� �U)�;;-�*! =  $;;4 �;;� :�*! =�;;


 =�qM U)�-�*! �: �([%* vL�Q� =�
0/X��P/�  0/X�� h- ��/4

�3(K   �;� xQ; � 9����L4 ! 9��   $;4 .:(;�     0;R* ��;}� �(;>

 $;Si! �4 0-:�&� 04 ���+� =0/X��   $;4 :(;M =     I;4�i $;�/N4 �(;>

P/� P/� =�qM U)�-�*! �[)^ ����4 ��/4   9�)�;�() 	N� ���/4

$)�B3 $4 P�K*! �: 0/X�� 0
     (;[%* =�;
0/X�� $;4 ��:�*! =�


�� 	/�&3 03 8-�4 ]�)(� *� 0/X�� 0
 	N� :(4 	/
*(M �:�i g/3

 �*�;)* ���� �(> �: 0[-: =�
0/X�� 0/X3 =!� 04    	/;�K =0;/R

 ���7� ! �� -04*)1381 r �27�� �� ) �!* �*:(�) .(   �;
:

  ��/;�!0�� 9*�:�< :(M �* ���) ��/�!0�� 9*�:�< �<�:�<

$)�B3 .�*   �!: !: 0;/X�� 8;-* :(M 04 :�*! =   �* P/;4 G!: =

83 �:    9*�:�;;< �* �;��) ��/;;�!0�� 9*�:�;< 9*0;;//X3 �* �;<

�!: �: 01* 8-* .�* ��/�!0��   $;4 �;J4 =�
    =�,�;a3 9�(;<

�� P
�K $4 �4�- =�(> �!: �: $K  =20   h;-:W) $410   �;<�:

�� $-W�3 G!: �*:(�) .���       D0;) 0;/X�� $;4 {(;40� U)�;-�*! =

�!: �: ..;;�* 9*�:�;;< ��* 01C;;� 9*�:�;;< 0;;4 =0/12;;3 �!* = 

  �!: �: .:�*�;) ��/�!0��2  �;320     �;� P-*W;E* 0;1* 8;-*   �;4�-

$4  :!�f �* $K =�(>6 �!: �: �<�:2   :!�;f $419   �: �;<�:

�!:  =20 ��     $;-W�3 =�*l;R0/123 $;4 {(40� G(� �*:(�) .���

 ��/;�!0�� 9*�:�< 04 :!WE* T��* U)�-�*!     8;-* 0/12;3 .;�*

$4 0/X�� ��-*WE 9�(<  P-*WE* ��f �: =*$4 .�*  =�(;>   �* $;K

�!:  =2�320   :!�;f �*�&� �*2    �;3 �;<�:70    P-*W;E* �;<�:

��   .�4�-  

 

-(D�9 �*E!�)��� �	*F' �G�� 2**�-  

I+i �* 8//J3 $O�: = 	
 �[���+)* ! =*04  :�!^0;4  ��;�  �;-�4 

$+30�   $;O(3 �4 $K 	/�K 8//J3 *� =�*:04 �(/�0R�:(M =([%* =

 $�/�) n��*04 �
 :*: :*�J3 $4��/J� �3�,`>* W3�*(�- 8-W/4 

(SC) $Si! )1( =*04 =�
0/X�� ([%* ..�* $�/N4 $Si!  

���45 .��� $�/N4 $Si! 8//J3  

Lag AIC SC HQ 

0  313/11 819/11 496/11 

1 606/5 * 788/6 *  033/6 

2 743/5 601/7 415/6 

3  495/5 028/8 411/6 

4  *  176/5 386/8 337/6 
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 �[���+)* 8/4 �
0/X�� :�S��*  ��    0;/X�� Z�;� 8/;4 ..�* 

:�(� :�S��* :(O! h- �*:04  �-*0[�
 zq;� �:  ��;�/�>* 95 

�/-23 �<�: �� :(�.  

���46  .Z-��) �(��^  �(�)�
(-  

Hypothe 

sized 

)s(No. of CE  

 
Eigen 

value  
01* ���^  

 �)*074 �*�&�

 zq� �:5 

�<�:  

����f*  

None * 583/0 527/56 175/40 001/0 

At most 1 236/0 742/19 276/24 168/0 

At most 2 178/0 436/8 321/12 205/0 

At most 3 005/0 210/0 130/4 703/0 
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 $O�: 8//J3 �* I+i   $;+30� �-�4 ��� :�!^04 =*04 ! �[���+)*

     	/;�K 8/;/J3 *� =�*:0;4 �(/;�0R�:(M ���    $;/LK n�;�* 0;4

�(��^ )$Si! �
3..�* $Si! 8-0�N4 ([%* =�
0/X�� =*04 (  

���47 .��� $�/N4 $Si! 8//J3 

Lag AIC SC HQ 

0  886/6 266/7 023/7 

1 358/2 118/3 633/2 

2 050/2 190/3 462/2 

3  *  001/1 *  520/2 *  549/1 

4  062/1 962/2 749/1 

 :67	�-$�E� �
0k�f P
!"� =  

- ���I� &��!' 

�: 8-* 6/&73 �* �(��^  01*  �(;�)�
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�[���+)* 8/4 �
0/X�� :�S��* ��   =�;
0/X�� 8/;4 ..�*  :�(;� 

:�S��* :(O! �*:04 h-  �-*0[�
zq� �: ���/�>* 95  �;<�: 

�/-23 �� :(�.  

���48 .�(�)�
(- �(��^ Z-��)  

Hypothe sized 

)s(No. of CE  

 
Eigen 

value  
01* ���^ 

 �*�&�

 �)*074

 zq� �:

5 �<�: 

����f* 

None * 578/0 342/41 011/35 009/0 

At most 1 149/0 876/6 398/18 794/0 

At most 2 011/0 423/0 841/3 516/0 
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