
  
��� ����	  
�� 
�
���� ��� ��
 �� ����	 � ����  

  
 �������� ����1- ��!��� "�!#$2*- �%�" �!#$��%3- 
�& 

��'(� )���4  

������ ����	:3/6/90  

���
 ����	:21/10/90  

  
�����  

   ��� �� ����� ������    ���       ��� ����� ���� ����� �� ����� ���!��" �#$� .       %&' (%)� �*+�� �� �,-	 ��            ��%�4�5 �� �%��� �%#7 8����%; <� �� =�
            �<�"�>5 ()� ��� �� �?-� @��-' �#?�	 �$�+� ��A B��� =��� @#*>	 �<�"�>5 ��             ���� �?-� ���� �#7 8����; �� ()� C�� =����, ��D	�� �� ���-	. 

E-�    ����F�')�H$�� (           �A��J	 �#JF" <� <�� K�� 8����L�� �� =��&� @$�� ��F�D	 ��>� " ��  -	           �+%��� �<�"�>%5 ()� ��� �� �?-� @��-'<� �+�� . ��
     E-� �#?�	 ����� �� �F�M �A�D�    ���               =�"� �N ���#A�� ���� <� =������ �� �<�"�>5 ()� ��� �� �F�D	 " �F�'1385-1350       ���%R+H� S�%� T�%�� �� 

      ������ ��!U&� �-$ 
"� "  �-5"5  )VAR ( V�� ��$���
 .    �� �5 ��� �� <� �5�M W���� "� �?�    �%UX� " ��� �%+J� �F�D	 E-� " �F�' E-� �� Y-���
E-� B���  ���E-� �� �!��D� �� �F�'  �������� ���>#� " �	����+J� �#?�	 �F�D	.  
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"� B������� ��� B�F�' E-� B�F�D	 E-� VAR  
  
 �����1  2  3 4  5    

       ���#!� ������� " ���#� 8�#M B��-+5 [���� ��   ����->5 <� 
                " �%�� �"�%; ����� �� �*�� 8�� �� ����� �H&, <� B�J�-	 S�M ��

�� =��� 8����; �� �&5 ��#!� \-+	 " ��� �#A"� ��-��-� .  
             �%��� 8]*>� <� �����  " �A-�L� ^	 8����; <� _��` a"_A

�%%� �<�"�>%%5 (%%)� �%%� �%%#&�� B�� <��%%��� . <� �%%*� ��%%&` �%%�
   �M �� ����->5 ��b#`c�"      �4�� ��� K�� " �#J&, (��_�� �J�-	 S

 ��� �� .                84-�%L� ���%� �%F�D	 d%��-� C%�� �� �%5 �%�� �J#UN
 (��_�� �<�"�>5  �%�        �%F�' �%`� " �%���     �<�"�>%5 84-�%L� �

     �� ������ <� �>)� e���U� �F�D	 C�� �-���-,   C%�� ���5 ���" �b,
��� ���-$ ��� �� 84-�L� )6(.  

      �<�"�>5 ()� �5 �f�� <�         �%�� <� �&b� " =�&' Vb� ����� ��
 �� g���$� �-$ �� �� �������    �%� " �%F�� 8�M]%;� <� h
 B���

                �%#A-	 �� =�%&' i��%�� <� �%*� ��]�� j]D�� �<"�#
 <� h
 =c�"

������������������������������������������������������������
1"3-      " ���� ���+���5 �-f>���           B���%��� ="�%` �%��� �%��+���5 ��$-�� (���

<��#� �M�" ��]�� ��<� =��>��� B������ =�*>��� 
2- �b>� ��"��� =��>��� B������ " ����� a-H' =�*>��� B������ ="�` ��#>��� 
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5- Vector Auto Regression 

                   �%� �%5 �%�� =�%� �J%� "� C%�� <� B=�-%� �->5 ����� 84-�L�
      ���#� �H&, <� �� ���#� <� =������    ���   ��-� B�A�� " �A-
   �-%,-� d

                ���%` i�%N �%� �<�"�>5 ()� �J�-	 " Vb� C�� �� ��#�� =�� ��
)5 .(E-�    ���    �%��#� �� �F�D	 i�N     ��%�        @%#U� <� �A�%� " �A-%


�%%��#�  ��%%�" <�� K�%%� 8���%%�-� " 8]#b!%%	 " �%%A"� ��<�� ...�%%� 
��    E-� <� " ���`    ���          " �%#A-	 @%��-' ������ =�b� �� �F�' i�N

];� " 8����" 8��##m	" ����$�� 8�M ...=��� a����  �-�.  
 �+#�< ��           " �<�"�>%5 (%)� �%�� �%� �?n%� @%��-' �%���� �

          Y�%D� ���%� " ����� �� ���J�� 8�JA�o� ()� C�� 8����; C#+R&�
     ��� ����` 8�-; ��b,          �#?�%	 " �%#&�� =�+�� ��>� �A�!� C�� �5

      ��� ������� ��5 " <�� �� �� .      �� =�%� a�%f�� 8�JA�o� �����   C%�� 
�+#�< ��                  �%�� " ����%*� �%� Y�%U	�� �� ���#m�� �#?�	 " (D� �� ���-	

  ���&� ^&5 ������� .        8�JA�o� V�� �� ��"�� �&!� C�� �� C�����+�
       ��� =�� ��$���
 �A�D� C�� \-F-� �� [U	��.     T��%A�" " ^%#
  )17( B

 8����%%; ��%%*H&' �%%� �� �%%J#UN ���%%D� <� <�� K�%%� 8�%%���L�� �#?�%%	
84-�L�  �->5�� �<�"�>5      �� ���     ���� ����<�� ��-� �� �J�-	 S�M 

�� �+�� .                 �-%$ �H%;� �#!%� <� <�� �%J��" K�%� �5 ���" �b�� �q� ��
i�L+� ��                C%�� �%� �U!%� �	����%; ��%�4�5 ��`�%++5 �#A-	 �-�

 ����� �#JF" ��  ��-� .  ^#
  "        K�%� <� @;�M ��+� 8��?� �� T�A�"
      F�' �� �� �J#UN ���D� <� <��         =� �� r%H�)� ��%�4�5 �	����; � �

��� �J�-	 S�M �� �->5��  �+���.  
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-s " ����*&�) 15 (�� �JA�o� �� �� ����� @H'  8��%##m	  �%+H� 
8�� �� ��b�&#� �<�"�>5 " ��-� ����7 �� �!��D� �� to�  �%&#� 
@5  =�"� �N1996�	  1974�*���� ��  �+�$���
 .�� C��  (�"c%
 <� 

VfM S-
 �� ��-+' ���_�� ���� ��b���#� �A-
 �� to�  �%H� " <� 
K�� <�� �� to� C#� �HH&A� =������ ����5 .W���� ���� ��>���   �%�� 
�5 ��b���-� K�� <�� �� �-N �U��+����  �%�  8��%f	  �<�"�>%5  �#?u%	 
�� ����` �5 �� ���b� �� �F�' (#� <� �M " ��&5 <�  �%M  8��%#A-	 

�<�"�>5��  ���f�� " a�f���� ��C ��� �f+� �� 8��##m	  �%+H�  8�%� 
��b�&#� �U!� ()� �� �<�"�>5 ���-$ ��.  

    ����*&� " "���)13(  �A�D� �� B    ��-+' �L	 ��»E-�    ��� �F�'
  @�<�� �� �<�"�>5 ()� ��� " �F�D	 "« =�"� �N 2003-1967  �%� 

            ����$�� ������ ��!U&� �-$ 
"� " �-5 " ���R�]� S�� <� =������
)SVAR ( � ��     E-� �5 ��� =�#�� �f#�� C�    ���    �%?� �%F�D	 " �F�'

�&#� " �<�"�>5 ()� 8��#A-	 �� �&v��  �������� ()� C��  .  
  T�o�)8(       ��-+' �� B�-$ w#DL	 �� B»    �%��#� �%?� �����    ��%�

      =�&' ����#m�� �� �A"� �A�� " �A-
  �<�"�>5 ()� � «   =�"� �%N
1370-1350�  �f#�� C�� �� ��     �� ���#� �5 ���     �%� �����+J� �?� �A

            " �%UX� �?� �A"� �A-
 ���#� C*#A" ������� �<�"�>5 ()� ���
            �����` ()� C�� 8����; " �<�"�>5 ()� ��� �� �b,-	 �-$ ��

���.  
��&; )7 (    ��-+' �L	 w#DL	 ��»  �%����� V#q+	 �#?�	 ����<��

      �%F�' �%� <�� �J��" K��      �<�"�>%5 84-�%L� �79-47 « ��>%� 
��   � �5 ���E-    ���           �%�+� " �UX� ��?� x#	�	 �� _#� �F�D	 " �F�'

       ��b+>#
 " ��� ����� �<�"�>5 84-�L� 8����; ��  �%�      ���%� �%+5
     ���#� �A"� e��+� �#?�	 C�� (��5    ���       ���`<�%� " 8�%U? �� �]5

���#� �� ��  ����+5 ��)	� �<��.  
�H5-	 )2 (   =�"� �N74-1342 ��>�  ��         K�%� 8���%�-� �%5 ���

  <��         �%F�' E-%� " �%H$�� ��F�D	 E-� "     �%F�' �%� �%H$�� � �
     ��� �����` �?� ��4�5 C�� �	����; .        <� <�� K�%� <� �H%;�M 8����L��
       �%F�' �� ��+� �?� �� �J#UN ��"�       ��%��� �<�"�>%5 84-�%L� �

���.  
   �A�U�� ^#�)12 (         �U!� �&#� y$�� �5 ��� ��>� �� �JA�o� ��

�%%F�'� E-%%� e�<�"�>%%5 8����%%; ��%%F�' <� �%%�� 8��%%#A-	 �
            S��%J	 �#!� <� <�� �J��" K�� i��L�� B@$�� ��F�D	 ��>� e�<�"�>5

             �%F�' �%� ���%�< �%�"� " <�� K�%� �	�U? �� y$�� B��  8����%; �
            =��"��%� x��%F C#� �� " ����� �����+J� �#?�	 B�<�"�>5 84-�L�
           �<�"�>%5 84-�%L� 8��#A-	 ���b`�� 8��##m	 �� �F�' E-� =��

���� �� �#?�	 C���>#�.  
��#H#H$ " ������ )3( @��-' �?n� �� �F�' 8����; 84-�L� 
�<�"�>%%%5 ���%%%�� �� �%%%N =�"� 1371-1341�� � ����=� <� @#HL	 

������< ���� "��^#+*	� �`V���� �� ����� -&����. ��b>>5 

�� ��� =��� <��� �o� 8���+H� C#� ����#m�� S�� ����#�  �#��!%M 
��>#� �'�F 8����; 84-�L� �<�"�>5 �U!� �� 8��##m	  �%#A-	 

yA�$�� �H$�� ��� . �b�� C#+R&� ��� �+J� ��>� x��F �#m�� K�� 
<�� �� C#U� �� �#?u	 ��-� 8��##m	  K�%� <��  �%�  8����%;  84-�%L� 

�<�"�>5 �+�!��� " �� ����� <� w��N ����"� S�� t#L�	  �%o$  �%� 
����� @��-' �?n� �� 8����; L�84-� �<�"�>5 �� 8�� =�	-5 

�+�$���
 .W���� C�� �JA�o� ��>� ��� �5  �"�%M ��  �%;��  8�%���L�� 
)�-U� S��J	( �#m�� 
<�� 8����;  84-�%L�  �<�"�>%5 <�  ����%D� 

�A��J	 8��<��� h
 <� ^� =�"� <� C#���  �"�.  
���&5�	 " �_��
) 1 (�� i�� ���� ���� �?�  ��b�%��#�  �A-%
 " 

K�� <�� �� 8��##m	 ��b�&#� �U!� �<�"�>5 8�U?� ���5�5 � �*� <� 
C���&b� @��-' ��f�� =�++5 ������
�� �� ()� �<�"�>5 ��b���-� 

�&#� �� �+H� 8�� ���. �� C�� ����� �##m	 �� K�� <�� <� @��-' Vb� 
�?n� �� ���-� �b�&#� �����+� �� .�*��-o�  ��%b�&#�  �<�"�>%5 " 
��-� ����7 �U!� �� �to �&#� @5 " K�� <�� �#��!M �UX� ���� .

�� C�� BS�M to� �b�&#� �U!� �� �##m	 �� VfM  S-%
 �� <���  8�%� 
�#��!M ��+� " �� =�	-5 8�� �#��!M �UX� ��>� ��� " �� �� "� 

�A�M �#��!M to� �b�&#� �U!� �� �##m	 �� �&#�  @%5  ��>%#� <� 
���� ���#m�� �-�.  

  
�� �	� 	 ����  

 �+#�< ��       �-5 " ���R�]� B�]5 ������ )13 (      �%5 �A�� �� �o��� ��
   E-� �#?�	 ���-�s ���-��    ���        �%� �� ������ ��F�D	 " �F�'GDP 

       =��� �v��� �	���q� B��� ��>� ���*#� K�� "��� .      �-%5 " ���%R�]�)14 (
   �� ��#� ��-` C��      ���#m�� �� �##m	 �5 �++5��      �� �%##m	 <� ���� ���-	

  C#���#�E-�    ���   �A-
 �����	)�F�D	 (  ��" =�b� " )�F�' ( " ���� 
             ��� K�� �� B8��##m	 " E-� C#� Y�U	�� ���"� ���� ���� ���N <�
                E�%L�� C#���%#� S�%� ^%� x���%F <� ���%*#� to� " �������

��  =������ =�� �"�L��� ����� ��-` C�� " �++5�++5:  
�H#�" �� �� �<�"�>5 84-�L� ��F�D	  �=<���� ��< S�� ��#`

���++5:                                       
 :      B�<�"�>5 84-�L� ��F�D	  ��_#�M :     B�%J��" �%H� �����

P :�&#�  ��� B�<�"�>5 84-�L� �H$��� :<�� �J��" K��.  
 ��b+>#
 ��< 8�-; ��  _#� �� �<�"�>5 84-�L� �F�'�� �++5:  

     
 :    B�<�"�>5 84-�L� �F�'N :      B�>%5 �%�< to�� :  =�%b�

C#�< ��". 
       E-� �#?�	 ���-�� �5 �� �A�� ���b� ��        ��< 8�-; �� �+5 z�LA �� ��

�� t���	�-�:  



454     �����  ��	
��� �
��� 
 ��������� �25�	�!" �4 �#��$%� 1390  

E-��H$�� ��F�D	 ���                         d
tt emm 11 �� �  

�F�D	 E-� ��"�#� @��-' :                       
d
ttt e21 �� ���  

E-���" =�b� ��� )�F�' E-�:(             sttt e�� �1��  
=���    S�� �� Y-��� B�A�D� C�� �� <�#� ��-� ��� ���1385-1350 

��         ���� _5�� �H&, <� �&�� �	�']N� d��+� <� " �+��� ����� 1  ���� " 
 �_5�� ^���2    ��� =�� ��"� ��`  .     {�o� 8�#F�� ����� �-q+� ��

   �����%� t#%F-	 �-$ S�� <� �A�D� C�� �� (VAR)    �%�< 8�-%; �%�
=��������  V#+5:  

tit

s

i
it YY ��	 ��� �

�



1
0  

��< 8�-; �� [��"� C�� �!��	�� 8�-; �5��  ����:  

�
�
�
�

�




�
�
�
�

�

�

�

�
�
�
�

�




�
�
�
�

�

�

�
�
�
�

�




�
�
�
�

�

�

��

�
�
�
�

�




�
�
�
�

�

�

�
�
�
�

�




�
�
�
�

�

�

�

�
�
�
�

�




�
�
�
�

�

�

�

�
�
�
�

�




�
�
�
�

�

�

�

�

�

�

�

�

�

�

4

3

2

1

4441

1411

1

1

1

1

4441

1411

04

03

02

01

Pr
........

................

................
......

.......
Pr

........
.................
.................

.......

Pr
�
�
�
�

��

��

	�

��

	
	
	
	

it

it

it

it

t

t

t

t

t

t

t

t

Output
ice

Exchange
GDP

Output
ice

Exchange
GDP

Output
ice

Exchange
GDP

 
  
tY : � <� �����%%� ��%%��#m�tExchange :  B<�� �%%J��" K�%%�

ticePr :         i��%� �&#� y$�� <� �5 �<�"�>5 84-�L� �&#�
        B=�%�� �%��� �<�"�>5 84-�L� =�++5tGDP :    yA�%$�� �%#A-	

   " �H$��tOutput :    �� �<�"�>5 ()� =�"_�� 
<�� �%��� .  ���%�
      %U&� �-$ 
"� <� S�� C#&)	    �����%� ��!)VAR (    =�%� =����%��

��� .     ����� 
"� C�� ��� �,-	 �����  �1970   _&#%� [�-	 B) 18 (
 �o$ S�� ^� 8�-; �� n  " =�#m��n    �%� �%5 �%� ���J� �A��J� 

         ��%��` " ���%, ��b�<�� ="]J� 
�-$ ��#$u	 
<�� �H#�-� �#m��
�� =��� t#F-	 =���&#��� �#m���-�.  

��� 
"� C�� <� =��������_� ���� ��< �������:  
1-             _##&	 �#`�� wDL� S�M C#' �� " ��� =��� ��#!� ��5 
"� 

        �-� �&� �< �"�� " �_�"�� ����#m�� C#� ���� .     |�%' }�+X��� �� ���<
           8�%�"� ���%` �%5 �<�f� ����#m�� " ��"� �#m�� B��U� <�  )   �%� ]X%�

  ����$�� �!*� @#A� (    �%� -%�A� ���"      � �%��#m�� �%&� ��-%�  �< �"�
�+�!�.  
2-    �� �� -�A� x���F            @���%M 
"� ^%&5 �%� �`��%� �� ��-	

��5 ��"��� �A-&J� 8�J���.  
��� 	 �����  

 ��C#&)	 ��S VAR h
 <� ����%%%
 C5�%%%� ���#m�� ��!��� 
"��� �+#b� C##J	 -�� �5   � �� C� -�$g    <� �#J�� �^#v�5) AIC(B 

-���_	 C�_#�) SBC (" �+M� C#v-5) HQ (-	���� �����=� -&�� .
��R� �� C#&)	 ���-�A� -$� t#F-	 ������ _v�M ��#&� ���B 
��"[� C#� ���#m��    " -L�= ��`�?��� � �b� �� ����*� � �� .�'-F-� 

�5 ��!��� �� ����� �� �
����$ -�B� wDL	 ���[� �	�U?�� ���-�A .
���+��C� ��Y 4a< " ���5 ���  ���*� ^� �-�A� -$� t#F-	 ������ 
�U?��8 ���� ��  ��� �5 ��>� ��� ��)>� �F�xv ���#m�� �$~� <�  

����= �" �M ���� .C#+R&� ��Y 4a< ���� � �*+� -���� <� 
"� OLS 
�� C#&)	 �J��48 ��S VAR �����=�-&� B� �'a -$� ���!U&� 

]&,8� ]$S �� ���� .  
          �-�<� <� =������ �� ���#m�� ����
 C5�� �-�<� �����ADF   �%5 

� a�� [�-	 ��_�Eviews��� =�� =��� ��>� ��< �� e =�� a�f�� :  

 �	��1- 
��!" #��$ %��&' ADF   1  2  
��(�� )��  *$��� +,�.  ����' �����*/�0$��� 
   ����' ����� 
��� �23� 46$ ��)5(./.  %��&' �<���  

Outpot 
��U� <� |�' " to�  

��"� " ��U� <� |�'" to�  
)1100/0(6272/4-  
)1215 (1253/3-  

9810/2-  
595/3-  

C5��  
C5�� �#7  

GDP  
 

��U� <� |�' " to�  
��"� " ��U� <� |�'" to�  

)9993/0(6439/1  
)9878/0 (2813/-  

9571/2-  
5577/3-  

C5���#7  
C5�� �#7  

Exchang 
rate 

��U� <� |�' " to�  
��"� " ��U� <� |�'" to�  

)9841/0 (5196/0  
)9999/0 (3487/1  

9810/2-  
595/3-  

C5���#7  
C5�� �#7  

Price 
��U� <� |�' " to�  

��"� " ��U� <� |�'" to�  
)000/1 (6169/16  
)000/1 (6282/8  

9484/2-  
5442/3-  

C5���#7  
C5�� �#7  

�$�� :�����w#DL	 ���  

������������������������������������������������������������
1- http:// www.Sci.org.ir 
2- http://www.cbi.ir 
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 �	��2- #�>�? �@� �� �� �� 
��!" #��$ %��&' Log����(��   
 ��(�� )��  *$��� +,�.  ����' �����*/�0$��� 
    �&' �<��� %� 

Loutput 
��"� �"�� " S"� ��F�D	  

��"� �� " S"� ��F�D	  
)4000/0 (8456/4-  
)2500/0 (8051/4-  

9511/2-  
5484/3-  

C5��  
C5��  

LGDP 
��"� �"�� " S"� ��F�D	  

��"� �� " S"� ��F�D	  
)4900/0 (9212/3-  
)0234/0  (9067/3-  

9511/2-  
5577/3-  

C5��  
C5��  

LExchang rate 
 " S"� ��F�D	��"� �"��  

��"� �� " S"� ��F�D	  
)000/0  (9063/5-  
)1000/0  (9709/5-  

9511/2-  
5484/3-  

C5��  
C5��  

LPrice 
��"� �"�� " S"� ��F�D	  

��"� �� " S"� ��F�D	  
)0000/0  (3677/6-  
)0001/0  (2716/6-  

9511/2-  
5484/3-  

C5��  
C5��  

   �$�� :�����w#DL	 ���   
  

       S"�%, W���� <� �5 �-o��&�1          C%�� �� �%��#m�� �%�� y)>%� 
   C5���#7 " C5�� �A�M ��  �+��� .         C5�%� �-%�<� �%��� ��%� C�����+�

                   �%��#m�� <� �%5 8"�%�	 C%�� �%� =��� a�%f�� ���#m�� �"� �� �� ����

                S"�%, �� �-%�<� C%�� <� @%;�M W���� �5 B��� =�� ����` V�����A

 =��&�2��� =��� .  
C�����+�             �q� �� �� " ���#m�� ����
 C5�� �-�<� W���� �� �,-	 �� 

   =��� B�b�� V�����A C���` ��            C5�%� to%� �� �%��#m�� ���%&	 �-%� 
�� �+���) .           8�-%; �� ���#m�� ���&	 �JA�o� C�� �� ��� �,-	 �����

�&�����A��  �+���(.  
             
"� <� �%��#m�� C#%� [��"� ����� ���� �&!� C�� ��VAR 

=������ � �                  S�%� �%+#b� �%��" C#%#J	 �%� ��%��� 
"� C�� �� �5 �-�
��$���
 ��     �5 �-�  S"�,3 W����             �%� �%+#b� �%��" C#%#J	 <� @%;�M 

 ��_�� a�� <� =������microfit�� ��>� �� ���:  
  

             B�%#�"�5�� ��_�� a�� �� �+#b� ���" C##J	 �� E]� �5 ���f�� <�
      ��� C�_#� _	��-� " ^#��5� ���D� C���>#�         �-%�<� C%�� �� �%*+�� " 

���"    ���              C�_%� _	��-%� ��%#J� �%� E]%� B���%�#� ��b+>#
 �	"����
�����` ��                 V%5 �� �%�-&� V%fM �5 ���, �� E]� C�� �5 ��s �-�
 " B���     =������ ��-, ���; �H�$ <� ��      �%�� �%�b� �+5 .    C%�� ��%A

��#� ��#J���  ��� ���" ^� ����� �-�<� C�� �5 �+5 .  
  

 �	��3- �2�B� �CD	 %��&'  
�CD	 ���3/  ����'E����' 
  ����'#�F�� F/���G 
  

5  2932/72  6405/10  
4  2688/71  825/20  
3  0936/57  8601/17  
2  7838/52  7453/24  
1  6706/51  8601/24  
0  7157/60  1109/55  

�$�� :�����w#DL	 ���   
  

    =��&� S"�, �� ��"��� <� @;�M W����4   �%�� =�%� =��� ��>%� . 
  =���>� �5 �-o��&� ��           =�"� �� �<�"�>%5 (%)� =�"_�� 
<�� �-�

              ���� �%UX� �#?�%	 =�"� C%�� �� �<�"�>5 ()� =�"_�� 
<�� �� @U� .
             =�"� C�� =�"_�� 
<�� �� ��UX� �#?�	 @U� =�"� =�"_�� 
<�� �`� �+J�

�� (��_�� �'�� " ������  �-�.  
 �#?�	 �<�"�>5 ()� =�"_�� 
<�� �� <�� K����� ������ ��+�.  

�#A-	            (%)� =�"_�� 
<�� �� ��+� �#?�	 @U� =�"� �H$�� yA�$��
               �� �%� �%H$�� yA�%$�� �%#A-	 <� �&#q' ()� �5 ��s ���� �<�"�>5

��� =�� @#*>	 ���.  
            ���� �%+J� " �%UX� �#?�	 @U� =�"� �<�"�>5 84-�L� �&#�

)    ��+#&N� to� ��7 (%      ���� �<�"�>%5 ()� =�"_�� 
<�� ��    C%�� " 
            @U� =�"� �� �<�"�>5 84-�L� �&#� �`� �5 ��� ��*� C�� C#U�
                  �%'�� =�"� C%���� �%�� =�-%� ����-%$�� x%��+� " j-%$ �#�#5 <�

��� =�� �<�"�>5 ()� =�"_�� 
<�� Vb� (��_��.  
  

����� ���	
 ��
������ ��     
 � ��C� �&!� �" (+5 ��-
� ���#m��� � -�A ����    <� �b5-�� 

��$���� ��� ��=<� ^�� �L�i��#J� � ����   =�"_%%�� 
<�� ��%%��#m��
 �<�"�>5 84-�L� �&#� " �<�"�>5 ()������ ��-�� .-&���� 

1 -	�d� h*'�@&JA� ��  (%%)� =�"_%%�� 
<�� �>5<�"� �� ��  @��D�
�b5-�� ��$���� ��� ��=<� ^�� �L�i� �#J�� �>�� ����� .  

       ���-%&� �%� �,-	 ��1  �%�         �%5 �%����� ��-%	�-E �F�D	� @5 
 w��o���q��� �#?u	� ��  (%%%)� =�"_%%%�� 
<�� �>5<�"� ������ .��? 
�b5-�� �F�'  @5"�� �#A-	 ��+� -�=� "�� ���+H�8 �UX� 
-���� .���+��C� �b5-�� �F�' �UX�  B�f+�  ���_��(�  �#A-	  ���+H� 

��8 �� ��-�B  �5�C� w��o� �� ���f��, �+L+� �F�'  @5)AS (
�� �&��� ��� ��    .  
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 ����H�1-��(�� 
��� IH3,� J�K 4��/   LM� ��	F>� �&��


&�	�N�. �$u�:�����  ���w#DL	  
  
  

�� -&���� 2               84-�%L� �%&#� �%� =���" E-%� �%?� �%���� ��
     <� =������ �� �<�"�>5-	�d� h*' � @&JA � �� ��$���
 ��      �� �%5 �-�

��� =��� ��< �&!�:  
  

  
�$u�:�����  ���w#DL	  

H� ����2-  IH3,� J�K 4��/
&�	�N� OP�Q�� +H�D ��(�� 
���  
  
      ���-&� �� �,-	 ��2 ��         �%��` �%f#�� ��-%	 �5 ���
 �&#�  �� 

�C� ()� �� �b5-�� �F�' 5%@       ���-%&� 8�-%; ��2��  ���� .�� 
�"d� � _��(� �b�= �" �   �� �+H� ��8 �f+� �%� � � %%_�(� #A-	 %%�   �� " 

%%%%%��� (��5 to� �b�&#� �� -�� .�C� �f#�� w��o� ��� �D��S �� 

�&� ���� �+L+� �F�' @5) AS (��� .�b5-�� �F�D	� @5  �� 
	-5%�= �%�8   " #�%�� �%�8 '��%� � �%_�(� &#�%�    �� " +H�%�� %%�8 

x,-� (��5    �� ��-��� .�_��(� to� �b�&#�    �� �	-5= ��8  " 
�#�� ��8 �� f#��%%%� �%%%�b5-� w��o� �� ��#� �+L+� �F�' @5 
�� �&��� �� �� ����    .  

��F</J�����	
�6RL�"*2��   
  �� -%%�A� r%%H�)� ��%%��#m�� �%%� =�%%� ���" E-%%� 
"� C%�� ��

      y)>� �#m�� ^� �+#� (#
 ��o$ h�����" ��  ���` .   ^%#+*	 C��
            E-%� �%� (+%5�" �� �%#m�� �%� 8����-� Vb�     ��%�     �%� =�%� ���"

��_f	 �� -�A� ����#m����  �+5 . 
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W���� @;�M �< ��_f	 h�����" ��o$  (#%
    =�"_%�� 
<�� �%+#�
�<�"�>5 ()� ����  ̂ %� =�"� 10   ��&%� S"�%, �� �A�%� =5  =�%�� 

���.  
  

 �	��5-����� ��F</ &� IS�.  LM� ��	F>� �&�� ��(�� J�����	

&�	�N�  

PriceGDPExchangeOutput��	�  
0/0  2/13  4/17  3/69  1  
9/1  3/11  8/16  1/70  2  
8/1  9/10  3/16  1/71  3  
8/1  7/10  1/16  4/71  4  
8/1  7/10  1/16  4/71  5  
8/1  7/10  1/16  5/71  6  
8/1  7/10  1/16  5/71  7  
8/1  7/10  0/16  5/71  8  
8/1  7/10  0/16  5/71  9  
8/1  7/10  0/16  5/71  10  

            �$u�:�����  ���w#DL	  
  

              (%)� =�"_%�� 
<�� �%#m�� h��%���" ��_f	 d��	 <� �5 �-o��&�
"�>5    =��� S"� =�"� �� �<� ��  �-� ��         �%5 �%��` �f#�� ��-	3/69 

            B�%#m�� �-$ [�-	 �<�"�>5 ()� =�"_�� 
<�� �� 8��##m	 <� �;��
4/17        B<�� K�� [�-	 8��##m	 <� �;�� 2/13      [%�-	 8��##m	 <� �;�� 

=��� ��>� �H$�� yA�$�� �#A-	��  �-�.  
     V� a"� =�"� ��1/70       
<�� �� 8��##m	 <� �;��     (%)� =�"_%��

     B�#m�� �-$ [�-	 �<�"�>58/16      B<�� K�%� [%�-	 8��%##m	 <� �%;��
3/11            " �%H$�� yA�%$�� �#A-	 [�-	 8��##m	 <� �;�� 9/1    <� �%;�� 

=��� ��>� �<�"�>5 84-�L� �&#� [�-	 8��##m	��  �-�.  
     _#� �$� =�"� ��5/71           (%)� =�"_%�� 
<�� �� 8��%##m	 <� �;�� 

   m�� �-$ [�-	 �<�"�>5  B�#16       B<�� K�� [�-	 8��##m	 <� �;��7/10 
         " �H$�� yA�$�� �#A-	 [�-	 8��##m	 <� �;��8/1     8��%##m	 <� �;�� 

  -�L� �&#� [�-	      =��� ��>%�  �<�"�>%5 84  �%�   �-%� .    �%� �%����
d��	 ����� ��_f	 h�����"  ��%o$  (#%
     84-�%L� �%&#� �%+#�

��$���
 �<�"�>5��   ���%� W���� C�� �5 �-�  ̂ %� �"�= 10  �� �A�%�
 =��&� S"�,6��� =��� .  

                �%&#� �%#m�� h��%���" �%�_f	 d��%	 <� =��� ��� �� W���� ���+�
 �<�"�>5 84-�L� ��         �%5 ��� t#%F-	 ��-` C�� ��-	 :   S"� =�"� ��

1/91             �-%$ [%�-	 �<�"�>%5 84-�L� �&#� �� 8��##m	 <� �;�� 
  B�#m��0/4          B<�� K�%� [%�-	 8��##m	 <� �;�� 5/0   � �%;��    8��%##m	 <

      " �H$�� yA�$�� �#A-	 [�-	3/4        (%)� =�"_%�� 
<�� [�-	 �;�� 
=��� ��>� �<�"�>5��  �-�.  

  

 �	��6-����� J�����	 ��F</ &� IS�.  OP�Q�� +H�D ��(��

&�	�N�  

OutputGDPExchangePrice��	�  
3/4  5/0  0/4  1/91  1  
6/3  6/2  3/3  6/90  2  
4/3  5/2  2/3  9/90  3  
3/3  6/2  1/3  91  4  
3/3  5/2  1/3  1/91  5  
3/3  5/2  1/3  2/91  6  
3/3  5/2  1/3  2/91  7  
3/3  5/2  1/3  1/91  8  
3/3  5/2  1/3  1/91  9  
3/3  5/2  1/3  1/91  10  

      �$u�:�����  ���w#DL	  
  

 a"� =�"� ��6/90 84-�%%%L� �%%%&#� �� 8��%%%##m	 <� �%%%;�� 
     B�#m�� �-$ [�-	 �<�"�>53/3      [�-	 8��##m	 <� �;��   B <�� K��6/2 

            " �%H$�� yA�%$�� �%#A-	 [�-	 8��##m	 <� �;��6/3     [%�-	 �%;�� 
=��� ��>� �<�"�>5 ()� =�"_�� 
<����  �-�.  

 �%%$� =�"� ��1/91   84-�%%L� �%%&#� �� 8��%%##m	 <� �%%;�� 
     B�#m�� �-$ [�-	 �<�"�>51/3      B<�� K�� [�-	 8��##m	 <� �;��  5/2 

         yA�%$�� �%#A-	 [�-	 8��##m	 <� �;��    " �%H$��3/3     [%�-	 �%;��
=��� ��>� �<�"�>5 ()� =�"_�� 
<����  �-�.  

    �� ��>� �-�<� C�� W����         �� �#m�� �-$ Vb� =�"� �� �� �5 ���
��� =�-� ��>#� ���#m�� ���� <� 8����-� �#,-	.  

  
<���
��? �   

                  S�%� <� =����%�� �%� " =�%� ��"��%� 84��J� �� �,-	 �� ����
 ��
   � �-5 " ���R+H�          �<�"�>%5 84-�L� ��� �� �F�' " �F�D	 E-� �?

��� =��� ��� �� ��< W���� .  
-�E �F�D	� @5 �#?u	� �� ()� =�"_�� 
<�� �>5<�"� ����� .

��? �b5-�� �F�' @5 "�� �#A-	 ��+� -�=� "�� ���+H�8 �UX� 
-����.�b5-� � �F�D	� @5 �� 	-5%�= �%�8 " #�%�� �%�8 '��%� 

��%_�(� &#�%� "  ��+H�%��%�8 x,-� (��5 �� ��-��� .�_��(� 
to� �b�&#� �� �	-5= ��8 " �#�� ��8B �� f#��%�� �%�b5-� 

w��o� �� ��#� �+L+� �F�' @5 �� �&��� �� �� ���� .  
<� �f�� �5 ��b5-� i�N �F�' �#q�  ��#`��%*�  �%��#�   ��%�

 �<����<� xU� (��5 �#A-	 " (��_�� ��b�&#� �<�"�>5 �� =�	-5 
8�� " ��#� 8����  B�-� ���� C�����+� ��#��   C%�� �%� "�  i�%� 

(��_�� �#A-	 " (��5 �&#� �� ()� �<�"�>5 �� ��+5 ��b���#� 
�A-
 �A�� "��  �!��� �� ��� =�b� ��" "  8�M]%;�  ����$�%�  �%� 
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���
 ��-A-+*	 ���, �� C�� ()� �-� �,-	 . C�����+� �A"� ���� 

���
 ��J��� ��-A-+*	 <�  �-%�  ��<�"�>%5 �%�   �%��-	   ��b�%��#�
�D�->	 " ����&M �� S�&'� ���&�.   

�� �,-	 �� �*+��  E-%�  ��%F�D	  @%5  �%'��  (��_%��  ��%b�&#� 

�<�"�>5��  �-� �A"���  ���-	 ��  ��%)	�  ��b�%��#�  �A-%
 "   �A�%�
x��+� �� i�� (��_�� �#A-	 " S��+5 a�-	 �� ()� �<�"�>5 �?n� 

����.  

  
 4��2�  

1-�&5�	�� ~ ." �_��
. 1384 .����?� ��b���#� �A-
 " K�� <�� �� 8��##m	 ��b�&#� �U!�  �<�"�>%5.  ���+H�%�  �>%�"c
  ̂ %���  �<�"�>%5. 
=��&� .8 : 44-29. 

2-�H5-	 � . 1378.E-� " <�� K�� 8����L�� �#?�	   ����<�"�>5 84-�L� 8����; � �F�' �� �H$�� ��F�D	 " �F�'  �'-&f� C#&f+
 �
(��&��J�-	 �����#7 8����; �. _��U	 . g 115.  

3-  ��#H#H$ g.   \ ������ " . 1381  .    8����; �� �?-� @��-' ����� ()� �<�"�>5 ����� .  ���>�      �J%�-	 " �<�"�>%5 ������ ��  =��&%� 39 :
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