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 $��
  ������� 	�����	 �	������  !"�	 #��� $��� �	����%&�  ��'(�� �   )�'* �	 + �',��

   �(� -./ #�01� ��(��.   �3"4� �  �56 7�	 89�       	��	 	�':+ #��'� #�;<� $��� �	! '�+9  �	 
= >? @A6 $��� 	��.1 	�:+ "B1 C�<��  >�1�		��,D� E.

 � �	�E FG�    -	�	 �� H���IJKLMMI) OJJLKLPQJ(�"=�  S0� #�01� �  AG� + � '    -	�<,'(� @
 �(� -./.�"=� (�"= 9   = �.�.TA= U�V���       + #��� W"1 E�(� (��� ��X 9      	�'�,D� Y+� �( �� 

0T(9   @Z1� Y+� >�[5� K"01"4!  \�� 	�� Y+�  ��	"= ]�  <D+ �= � �'��  -	",'^4 )ARDL ( +
  Y+��E^1���K(�: A  �<,(� _� �(� -./ -	.�,1�  >�'%1 ` 9'�    .'/� �'& .'�	LJ .'a�	 �

    �S�� �= "0T� )�X b0*�  �56 ]�( c9��5 D��   � �'=  '   >�SM      .'/ .'���� .'a�	 . 'T[5�  E
\"�  ��X �9     � 	��,D� �	 #��� >	�= � dX >�"� 1 �,�"95 	�'/!   ��� E5'\ �	 '     D e��'/ + .   �'5

��f�&���	��+ 9��� W"1 "= ��d4"g� b;� @���6 �� ��� W"1 + � 	��,D� �	 #�1�"T..
�,1�       S0� + @5��� hi6 j=�� Y+� �� @a�* `���+ �� >�%1 h1�9�    	�'�,D� �	 )�'X �'& .�	

�� k,� >�" "�    �"=�T= + �(�� >+�	 �  ��X ����F� E91 >? )",T& �= �	�D  ,'^ .T. ,1 #�01�"'(   �'0
	�  "Z�=�(	� �� -.�? ��& �^1? Y+� E! ��"g� >�3 9����/�19 ( )�'56� ��   �'(� ��'X 9 �	 
�1 "��l -�+	 895	�/!�"=�T=�( E ��X �(�9a�� )���  1 �95	�/.

%&�' (#)JEL: E31 ! P24. 
+,��-	. :#���!)�X b0* !(  ��X �(�9! Y+� 9��"Z5�

∗>�";� -�Z%1�	 	��,D� -.i%1�	 �� %1�	.
∗∗",&	 -�+	 ��0%1�	>�";� -�Z%1�	 �.
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/0%1&1
�=��m       �'(� ( ��;�.� "B1 �� >�1�		��,D� 9An  >o'nK �	�'�,D�!   �	���'�"= 

@��n )�k,/� >�[5�! ��Vg�5 D��)#��� )",Tn(!   .'/� + .'�?�	 �1f	�6 j���� 
 .1��	 . n�� �	��,D� #+�.�. #��� )",Tn �=>��T6   >o'n �'(� ( ��;�.� �� 9p� 

  �	��,D��=@ �	        �(� -	�= >�1�		��,D� �:�� 	��� �% 5� c="q� ��"g� .  ��g? ��
   #��� r"q�9�      '= .�?�	 	.0� j���� �= >����          >�'�� �'= + 9'����	 >�V*�'a j'<1

*C�F>�" Z=!               b 5'�� 91�'�� H'�� >.'/ ",����n �0 ,1 �	 + 91�T 5m��1 c��S�� 
 c��n + �" 4����"(���d4	�51 -��/� "Z�	 	.�,� @���6 + �.�.TA= .

                 �	 s'A,q� �'��p� >�1�		�'�,D� �p,'^1? #��'� $�'�� �	 �:�� @=�D �,p1
        .1��.1 "B1 H���� "Z�.p� �= #��� 	�0�� @A6 $���.  � >�1�		��,D�   t (on �,p

           �.: 9��X cq= �� 9F F* cq= �n �A�� E�� �= 	�F,6� �=�(!     ]�'( .'1.F,�� 
 @��n )�k,/� ]�( �	 9( >�1�D + @��n �=�D� u��"/ �= �:�� �= )�k,/� + . ���

  E   ��9�	�/!                9'F F* ��'�" k,� �+� 	�'�,D� 9��'X c'q= �	 �"  k� "� + 
   	��.1 �" g�� v � 	��,D�.    n w"� E�� _�(�"=    . ��� � �'= @' �	     �"�d'X x�'��1� 

      "'g� .' ��� "'= 9��X + 9��� �(� ( !	��	 ��"D @��n )�k,/� ]�( �	 �5 D @��n
	��.1.9a��� cq= + ��+	 >� � y��q� � n"� + !-";= W"1 "= 9��� �(� ( ! + 
  >� �����"(���d4    ��d4" g�� 9�"�� y��q� + 51       �� t [ � "= 9��X �(� ( + !.

 9F F* ���" k,�!                 "'  k� �'= "'0T� ��"'a + 	��.1 "g� S 1 . ��� � n"� "= 9,*+ 
�5 D��9�	�/.

      ��"g� -��=�	 9T5\ b ��<� E���(� (��           �'�"B1 �'= z'T��5� !.' ��� "= 9��X �
   )�X ���.F��(�.     �'�"B1 E��      �'(� �'T�� E�.'=       ����	 �'5 D ]�'( �'n  �'�=�� ��

    �(� )�X �	�:�� �= �(�T,�.     ��"B1 �	 � �"� E�� �=     "g� 9= )�X �;p (on ) 9'{T� (
              �'56 ]�( �	 "  k� �= uF� )�X �	�:�� �	 ��"  k� �0 ,1 �	 + �(�9� �'5 D �'�

9�.��01�! 	��.1 �"g� v � 9F F* ���" k,� "= + .      �'= �':�� �'= �'�"B1 E'�� _�(�"= 
     )�X ��\�F� $�� @p/9�       �	 )�'X b'0* ./� #��� �A6 �1�Z� �n 	�51 ��;l� >���

 	��,D��(�+  	�;T% X �� b0* c��n #��� >���	 ��"= 9�.T��51.
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     @n ��\�F� 91+S� �ST n �,p� >�1�		��,D�!           �'A6 �� @'n �'\"6 �'= �V^1 
            c'q= +	 �	 .��= �� �\�F� c��S�� 9Aa� �A6 .1.F,�� + -	"n >��T6 #��� 9(�(�

     	�51 �0,^:  f�n + )�X.         @F,'^� 9�"'�� y��q� c��S�� f�n ����= �	 !   c��S'�� 
"(�������d4    �	 + -.'/ �\�F� ���\� �+"= �= "0T� �(	 E�� �� 9A���6 + @F,^� 

       )�X b0* c��S�� S 1 )�X ����=9�           #��'� 	�'0�� + �\�F� ���\� �+"= �= "0T� .1���
	�/.

  9��X -.�.X t� �� #��� b� >� ��X9�.T1�	. 9��X -.�.X t� #��� �n �6	� E�� 
    #�;<� >�.= �(��(�   "5,^� ./� �n              �'= "'0T� 	�'�,D� �	 )�'X b0* �f�= + 

    f�= #��� 	�0��9�	�/.      1 f�= #��� >�S � 9��( �� 95      >+.'= 91f�m �.� �= .1���
     .=�� ���	� )�X ./� �f�= >�S �.              �'�"B1 �� 	�'� .'�.: " '^<� �	 >�' ��X �,V�� 

    >��T6 )�X ���.F�9�                ��'�" k,� "'= + �'^ 1 9'{T� �.'� -�'��n �	 )�X .Tn
 � 9F F* ��	 "g!       t '(on ��"B1 �.� .TA= �	 9�+ 	         )�'X 9��'{T�"= 9'TV� �� �'�

9�.1"�dX.  �"4��,��( �,p� ! %�� ���      s�\ �	 �� #��� �cq= ��'�    + ���+�'%n 
           �,<;1 9�� ��� b,^ ( |.1� �.�?�	 c%n �� + 9:��� ���0�9�.1�	.  _�(�"= 

       #��'� 9Aa� �A6 >���"4��,��( �,p� -�4.�	 �'(� ( �'� 'X �	��� �  9��'� + 9��
    )	��� #.6 �pA= �^ 1 ��+	     �'\"6 .'/� �n �(� �	��,D� #�B1 �	 9(�(� ���

 S 1 �� )�X�=)�V1		��	 .
    '%�� $�'���	 "'�,q� ] \�� �= �:�� �=� �'�    s'A,q� �'��p� �	 #��'� �

              9��'X �',p� >�1�		�'�,D� ��'�"B1  "'= �� 9A'a� Sn"5� H FG� E�� �	 �	��,D�
  ���,(�9�b ��51!  ��"B1 +             	�'�,D� �	 #��� >	�= 9��X $��� �	 �� �,p� E�� �
  >�"��  + b Tn 9(�"=    �F F* �	 �=)�V1	        �	 "'�� 9(�(� ��;%("X �= 9��Zq(�X 

b ,^� >�"�� 	��,D� �	 #��� $���:

K�=�� >�"�� 	��,D� �	 ��?� ��~	��	 	�:+ )�X b0* + #��� E =
�K�� 	��,D� �	 #��� + )�X b0* E = ��=�� ��?~�(� t� �= t� >�"

      �"^p� �� -	�<,(� �= E T[5�Y+���   90T(	��,D� ��=)�V1	 9��'Z=��:   �'= 
	�= b ���� "�� 96"� )��(:
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�K~�� >+"= �� �(�� >+�	 >�"�� 	��,D� �	 )�X 
  ��9��( \"�  ������� E�� 9(�(� !   �'(� >�"'�� 	�'�,D� �	 #��� >	�= 9��X .

�=���V6      �� H FG� E�� � \"� 99�          �'n 	�'51 >�' = ���'a E�� �= >���:    �	 #��'� 
     �(� 9��X -.�.X t� >�"�� 	��,D�!       �� -	�<,'(� �= �n Y+� �'�     	�'�,D� s'A,q� �

 ��"D >���? 	��� �� � \"� E�� 90T(9�b �	.
    �	 ������ E���    �(� -./ b BT� cq= !        �� 9<�"�� !������ E�� �� )+� cq= 

        �%T� $��� �	 �	��,D� ���"B1 + #���>?!           "'= 9��'5:� ��+"'� #+	 c'q= + 
         ����� �� >�"�� 	��,D� �	 #��� 9An .1+�9�.��51.       9��5:� ��+"� �= S 1 #�( cq= 

         -��/� #��� $��� �	 -./ #�01� ������� "=9�   �'���� �'= S 1 #��;3 cq= + .Tn
   ���X E  V� �= 9�.�� >�"�� 	��,D� �	 #��� 99�	��	"X! �� �'���� �= S 1 ���	� �	   j'=�

    ���X 9(�"= ��"= h1����+ ��S0� + @5��� hp6�9  -.'/ y�"q,(� �.� -���n ���
�(� . 9(�"= E�� �� �Aa�* ���	�+�,(	 >� = �= S 1 b0TX cq=9�	��	"X

20. ���� 3��4� �� �!#1 5�67 �
 (
�6�8	 9���:� 
        -./ ����� #��� �� 9<�"�� �.,=� �5^D E�� �	!          ��d'4 ��+"'� �= ���	� �	 +   "'=
 �,��	"X #��� �%T� $��� �	 �	��,D� ���"B19�	�/.

/020���� 3��4� 
  �56 ]�( �n �(� 9, �\+ #���9��5 D��!    >�'�� �+"'� �'= + #+�.� ��m �= 

 9� c��S��.=�� .            c��S�� #+�.� + >��� "�T6 #��� s�"�� �	 � 5�� S��* �,p1 t�
�56 ]�(9��5 D���(. �n �T�� E�.=�5 D��= .��=     9'm �	 #+�.'� ���'a �

.T/�= �,/�	 c��S�� >���. "4� �5 D��c��S�� $�� -�+	 t� �	   h�'( + .T=��
        E�� �= 	�/ j�D �	��a .1+� E��.T��"�   1 Com� #��� 95      c��S'�� �'n �"3 !	�/

 �	 �	��a�5 D��./�= �,/�	 #+�.� .��= .
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2020:� ���� �!#1 5�67 �
 (
�6�8	 9���

/02020&1 %��:� ;�� (�	
�56 ��"B1 r�,n ��%,1� �� @VD9�)�k,/�!/�1 )�X + -";= ST n 	��T � >�: �, !

�	�56 "B1 C�<�� t� >�1�		��,D� >� �9�     #��'� -.'TTn 	�'0�� @'A6 $��� �	
 �/�	 	�:+.             �'�"B1 #�'1 �'= �	�'�,D� x+"'�� �'�"B1 _�'(�"= >�1�		��,D� E�� 

   ��S0� 	��� �� #��� 	�0�� �%T� )�X ���.F� ��"D @ AG� + 9� .'1	�	.  $�'�� �	 
       �'G= t'� "'� $��� �	 9��5:� ���a �= �n 	��	 	�:+ " ^<� +	 ��"B1 E��

9�b Tn.
s��  ("% � ��	�V� ��	���:

 "% � zT�+"��
��             ��'�? "�� ��	�V� ��	��� H�"m �� �� c��� @ AG� + ��S0� 
9�.��51:

)
(Mv=Py

 M     !)�X "���� @n b0*v   )�X Y	"4 �6"(   !P   �56 ]�(  9��5 D �'�   + y

 >�%1 �� 	��,D� �	 -./ . ��� )��G� ]�(9�.�	.
    w"� �= ��"B1 E�� _�(�"= E�� �n          -�'4"� !.'T,=�g .' ��� + )�X Y	"4 �6"( 

     	��,D� �	 )�X b0*X     	+� f�= .a�	 �5 D��   S 1  �'= >�'5�    �V'^1 )X  .'a�	  (
  �/�	 .T���� c��S�� .    �(�T,� c��S�� @ AG��5 D��       �'n �'(� ���'a E�.=

     �V( )�X b0* c��S��9�           �'�	�V� ��"= �n ���.F� �= �V^1 	��,D� �	 �n 	�/
    �(� #�f @��n )�k,/� �	!    )�X ���\� �=	�:+         y"'� �0��.'� 9��'X "��'�� !.'�? 

9�                �'=�g 	��,D� �	 )�X Y	"4 �6"( + )��G� ]�( �n �01? �� + .1�/ �'(�
 �56 ]�(9��5 D��    �� >�S � >�5� �=   c��S9� �� .=�� E��  �'n      �� 9��'\� "��'�� 
	+"= E =.

r (`�"V5n ��	���:
���a                 	���'��� ��� '^= �	 �'n )�'X ���.'F� ��"B1 �.T= )��"� �� �"Z�	 

150- Irving Fisher.
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j1�D-.TTn 9� "�          �"'�� `�"V5n -�Z%1�	 >�1�		��,D� u(�� �n �(� 9Ap/ !./�=
�(� -./."B1 �� �� ��	��� E��  9\���9�"�� ���a �= >����/�1 :

)�(M=k P y

           �',�"�dX �� @'VD �,p� �� \"� >�5� S 1 `�"V5n �,p� >�1�		��,D�)  �'=�g
      )�X Y	"4 �6"( + . ��� ]�( >	�=( w+"� E��"=�T= + !!   u'(�� �A'a�* �0 ,1 

         y�"q,(� @=�D 9,*�"= S 1 �,p� E�� �	 "% ��(� .       �"'  k� "� �n @p/ E�� �=
]�( �	 �(�T,� "  k� �= )�X b0* �	�56 9��5 D�� "0T� 9�	�/.

202020 ;�� (�	&1 �< %��:� )������(
    .'1��	 	�'F,6� >� ��X“         �'(� 9��'X -.'�.X t'� #��'�” .      x+"'�� �'A5: E'��

E�.�"�
�
   �n “          �'(� 9��'X -.�.X t� �: �5� + �% 5� #���”   �� ! 9'�    �'= >��'�
    	�51 �"�� 9��X >�1�		��,D� .*�+ ���/ >��T6.� #��� �n �6	� E��  9��X -.�.X t

                   f�'= #��'� 	�'0�� �V'( )�X ./� "5,^� + f�= >�S � �n �(� #�;<� >�.= �(�
9�	�/.     ���.'F� ��"B1 9T5\ #�;<� !�(� 9��X -.�.X t� #��� �n -�4.�	 E�� 

�(� )�X.

?02020��� @�AB (�C�	 �1D#��
ST n
��            �'���� ��m E�� �� #��� 	�0�� ��"= c��� )f.,(�  9'�     "'4� �'n .'Tn

         .'/�= �;1? �\"6 �� c = 9�"�� ���f�n ��"= �\�F�!         x�p'/ �'\�F� ���'\� E'�� 
 9���� + -	"n 	�0���5 D�� c��S�� �.F1? 9�	�/ "X x�p/ E�� �� .T=��.

E02020%#�DF ��!G (�C�	 
   9AVD ��"B1 +	 xo�"=) t (on �,p� �ST n+ ����(      @'n ��'\�F� 91+S� �n

      ��� 9Aa� �A6 �� �\"6 �= �V^1   >��T6 #9�.T��51!  T�S� c��S�� ��"B1 E�� ��� �
           9D"� 9Aa� �A6 �� @n �\"6 9TGT� )�F,1� + . ����5 D��9�.1�	.    �'�"B1 E�� 

151- Freedman.
152- Keynes.
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       -.�.X �n ./ ����� #�ZT� >?“   ���p = �= #��� #��� ”   ��	 �	��    �'(� X ��D+ �=  .
"Z�	 9��D�<�� E T3 ��D+ �=.�.X E�� ] \�� �= �	�D 9AVD ���"B1-��.1	�V1 .

H02020�	 ���	�I���7�� ��I�
 J	 ���� (�C
�"B1���      %�� �n �(� .F,�� #��� ���,��( ����        ��,��'( �	 #��'� 91�' T= �

�''(� �'',<;1 �''���: �	�''�,D�.�''=��''m 9''An 9''� �''A�� -��''�6 �''<4 >��''�
     )�''A�� #��''� ��''(�� )�''* �	 �����''%n �	 �''n �''(� E''�� >���"4��,��''(

#.6>���� �( ���       �	 �\"6 �"�dX�1 c%n + ���,� c'q= ��'�     	�'�,D� �.' An 
�(�!+ E�� �n. ��� b,^ ( �	 "  k� #��� 9��a� >���	 ��"= !  �	�'�,D� ��,��(

�(� ��+"\ .�?�	 j���� +. �n �T�� E�.= �(� (�� .\ � 9���� >��T6 �= .��V1
           .'��= �'pA= 	�'/ 9'FA� 9'1�"G= u��"'/ �'= �V^1 9��F� cTn�+ t� 9'�S:�� 

./�= ��(�� ����",(�.

?0�.�1(�	��	 
�6�8	 �
 ���� �.� �) 
          eq%� ��m �= �� >�"�� 	��,D� �	 #��� .1+�9�     9(�"= 	��� -�+	 +	 �	 >���

	�	 ��"D:

3�	0KL&�	 J	 M�8 
 91�''�� -�+	 �	
��
K
���)  -�+	
����''( (!� �	 9''1�"56 ��''(�� �''��1"= 

   �":� ��%n./.    �"56 ���1"= )�m �	       ��Vg -�+	 �n #�( 91�5 D��   �= 	��,D� �(
    �1f�( u(�,� ��m
��(� �,/�	 ./� .a�	.    �'= 9'a��� 9ZT�.'F1 ./� W"1 
    �1f�( u(�,� ��m
/
�        �'(� �,'/�	 .'/� .'a�	 !        e��'/ u'(�,� .'/� + 

�5 D��    -.TTn x"�� ��/
     �(� -	�= )�( �	 .a�	 . �+	 -  ��   91�"56 ���1"= �n
 �":� #��;39�	�/!]�( �56 9��5 D�� c��S�� �= �+"/ 9� ��Vg �� hX + .Tn

�5 D��   @VD -�+	 �	 !  �+	  -  ��  �+"/9�            c��S'�� #��'� W"'1 #��? #��? �'n 	�'/
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 �= #��� "= "g�� @���6 9(�"= ��"= �5^D E��	�+?"=9� �,��	"X "�� ).� 	�/:

uLogEFLogPMLOGGDPLogMLogCPI +δ+θ+γ+β+α=

CPI :>�%1            �'= 9�"'�� ���.'� + ��f�n ��;= e��/ -.T�	 �'5 D �'��   �'=�g 

���(� .
M :ZT�.F1 b0*9�(� 	��,D� �	 .

GDP :A��	 e����1 . ���9 �=  �5 D��� �=�g 
���(� .
 PM :��	��+ ���.� + ��f�& �5 D e��/9 �=�g �5 D �= 
���(� .


��K9��5�@ AG� + ��S0� � �+"p��� ��S�� #"1 �� -	�<,(� �= 90T(	��,D� ����)Microfit4 (�(� -./ #�01�.
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 EF :	��? ����= ��� W"1�(� .
U :�(� >� ("4� ��	��� �	 )o,�� �A5:.

   1�Z= "B1 	��� ).��  ��      �'5� �� �n �(� -./ r�q,1�9�     �	 �	�'�,D� ��'�"B1
  !#��� �%T� $���.T��51-  ��  ./�= �,/�	 	�:+. �'= >��'T6    9'(�"= ��"'= )�'{� 
  >� ��X ��"B1 C�V�1�!,� " k�(� -./ ).� 	��+ 9ZT�.F1 b0*. �:�� �= E T[5� 

  �=     #+	 cq= �	 -./ ����� �*�V�! ,� " k     9��	��+ ���f�n �5 D e��/�=>��T6
            �'(� -.'/ r�'q,1� �T�S� ��%� ��"B1 C�V�1� 9(�"= ��"= 9T %1�:.    �'��;1 �	 

,�" k                  ]�'( .'/� "'= 	�'�,D� �'\"6 x"'m ���d'4"g� >�S � 9(�"= ��"= . ���
�5 D���(� -./ ).� 	��+ .

      � t Tp� �( �� -	�<,(� �= ).� 0T( 	��,D9  'T�� 9Y+� �'��    !"'01"4 @'Z1� 
ARDL  E^1���� + K   �'(� �',�"4 ��"D 	�+?"= 	��� _� A (�:.   �� �A'a�* `��',1 

 �� 8� "� �= ).� 	�+?"=Y+���	"& b ���� "&� ���	� �	 �� .

��1J��F(�	. %!�� 
    ��"B1 �= H=���9��"Z5�        � �'\+ �.',=� 9,'^��= �X '��9�    �':�	 +5� 9'�50

�"(��1��� �		"4 eq%� 9 .9p�	 .*�+ �%�� >���? �� H FG� E�� �	K + "��� 
    �"= �,��� b 5�� "��� 9p�	�        �'(� -.'/ -	�<,'(� "�� E��  .    E'�� �� @'a�* `��',1

>���?���(� "�� ��"D �= :
Page Break

 ;.</0 ��1J� P���� DF. ADF.� �) (�F��Q�1 R����C� 

LogEFLogPMLogGDPLogMLogCPI��Q�1
-1.81-1.82-2.02-2.3-2.56�"= -���?����	 ).� �.1+� + �.V� �� w"6 
-3.51-3.52-3.51-3.51-3.51 ]�( �	 91�"G= Y����.a�	 
01101�<D+ 	�.��

1.910.57-1.621.131.29�"= -���?����	 ).� �.1+� >+.= + �.V� �� w"6 
-2.93-2.93-2.93-2.9-2.93]�( �	 91�"G= Y����.a�	 
01101�<D+ 	�.��

4.791.861.953.62.32�"= -���?�.1+� + �.V� �� w"6 .D�� ).� 
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-1.94-1.94-1.94-1.94-1.94 ]�( �	 91�"G= Y����.a�	 
01111�<D+ 	�.��

 ;.<20 ��1J� P���� DF. ADF.� �) (�F��Q�1 ;.	 %���1 MS�T� 

LogEFLogPMLogGDPLogMLogCPI��Q�1
-5.09- 3- 3.55-1.84- 3.69�"= -���?����	 ).� �.1+� + �.V� �� w"6 
-3.52- 3.52- 3.51-3.52-3.52 ]�( �	 91�"G= Y����.a�	 

00�21�<D+ 	�.��

--3.21--3.57-�"= -���?����	 ).� �.1+� >+.= + �.V� �� w"6 
--2.93--2.93-G= Y��� ]�( �	 91�"�.a�	 
-1-1-�<D+ 	�.��

-----�"= -���?�.1+� + �.V� �� w"6 .D�� ).� 
----- ]�( �	 91�"G= Y����.a�	 
-----�<D+ 	�.��

   �,1 �= �:�� �=�    -��5/ )+.: `L9� ,1 >���   �5� ��"4 �09�k,� ��"�   	��'� 
 ���	 "B1� � �   .*�+ �%9�.T/�=.  �� �(9�	�  -��5'/ )+.: _�(�"= "ZO!  @'\�<�

     �1�� ��" k,� )+� �V�"�9�.T/�=.�=���V6  9	�  "Z      ��'= t'� �'= "B1 	��� ���" k,�
 �1�� �" 4 @\�<�9�.1�/)#�5��"( ��.T,^� t� �:�	 �� �,^V5� 91��� �(.

/0H0;1 ��"U� J	 MV�� P����
"01"4 @Z1� Y+� �= ).� E 5q� �� @a�* `��,1:

01�              �'= �.�.TA= ��=�� t� E 5q� #SA,^� )+� �A*"� �	 "01"4 @Z1� Y+� #�
  Y+�OLS          �'��X >���? #�01� �= #+	 �A*"� �	 + �(� 9�       �� @'a�* .1�5'^X �+� 

 ���	� )+� �A*"� ��	���9�.=��. Y+� �= "B1	��� ).� �.,=� �	 _�(� E��"= OLS

�(� -./ -	� E 5q�! � V�� "�� )+.: �	 E 5q� `��,1 �(� -./:
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 ;.<?0P���� "U� ��;1 )	�(�1 ��Q�"�8 W7�B %��)	.

 ���1�tX�	�S�F��Q�1(M&��1 

11.70.3LogM

17.30.48LogPM

5.60.18LogEF

-5.07-0.34LogGDP

2.71.66C

0.99R2

1.2DW

     �1�� 9(�"= �= .�= �A*"� �	9�       �	"X f�= >� ("4� �� @a�* .1�5^X �A5:  �,�
-./!               �� f�= >� ("4� �� @a�* .1�5^X >	�= �1�� >���? E�� #�01� �� @a�* `��,1 

�� �  .9�.��51.         �'0 ,1 �'= �:�� �= E��"=�T=  �'= �'(	    -.'�?  9'�      �'n �'<4 >��'�
9�505�)�.�.TA= ��=�� (�� ).� �	 	�:�� ���" k,� E = � .9�	�/.

�=@ �	   Z,^V5�	�� 	�:+ #.6 w"� �F1 9!�= #�.D�  �A5: >	�51 	��+ MA

   �(� -./ ��	��� �	)      	.'6 �= E^��+ E =�+	 -���? �A5: E�� >	"& 	��+ �=J�P/O
  �(� �,��� c��S��!    >�%1 �& 9�  Z,^V5� 	�� .�	9        �'(� -.'/ x"'m"= ).'� .

 �A5: >	�51 	��+ �= >� ("4� �� @a�* `��,1MA�=���a "�� �(�(.

 ;.<E0;1 ��"U� P���� 	�)(�1 ��Q)	.�"�8 W7�B %��

 ���1�tX�	�SQ�1��F�(M&��1 
9.470.3LogM
13.770.5LogPM
4.410.16LogEF
-4.22-0.35LogGDP
6.60.71MA(1) 
2.361.74C

0.99R2
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2.07DW

     )+.': �& ���1�5��    '� >�'%1 9   .'�	
�      ZT�.'F1 b'0* .'/� .'a�	 9 �	 
        >�S' � �= #��� 	�0�� �= �.�.TA=�    .'a�	      .'/ .'���� "'0T�.     .'/� E 'T[5� 

    >�S � �= 9��	��+ ���.� + ��f�& �5 D e��/
�.a�	  �:�� � #��� .a�	 
  .����.�	"4.   ./� 
� .a�	 �           >�S' � �'= #��'� c��& �6�= . ��� �/�   .'a�	 

 ./ .����.    �"= ./� >�S � E 5� � ��� W"1  �= "0T� 9����   >�S' � �'=�/
  .'a�	
 .����./.

  �� hX�=�(	>	�+? ).� E�� �= U�="� ���"\ !�"= ���X >���? 9 #��� >	�= 
    	� D .��= >�"�� 	��,D� �	�    �505� ��	"= "= �� 9�=�(	   	"& )�56� -.�? .   �01? �� 

 ��X �&9               + )�'X E '= 8� �= 8� + b F,^� ��=�� 8� 	�:+ #�;<� �= #��� >	�= 
�5 D���(!    �505� ��	"= "= E��"=�T= 9    ,� ��"\ "= �Aa�*  "' k b'0*  ZT�.'F1 9

. D�   �(� -./ )�56� ) �=���V69�"= ���X >���? 9    >�"'�� 	�'�,D� �	 #��'� >	�= 
� \"� >���? �= �� 1!b���	 "�� . D (:

H0:,� ��"\" kZT�.F1 b0*9�(� 8� "=�"= 
H1 :,� ��"\" kZT�.F1 b0*9�(� 8� s��q� 

 �� . D9   �"= "B1 	��� �  ��X >���? 9  >	�=     '�505� ��	"'= "= #���9!   )�'56� 
�0 ,1 + �(� -./ -��5/ )+.: �	 ������ -.�	"4�(� :

 ;.<Y0��1���F(O7 �8 %) Z�)�1  ���� ����� �
�) 

0.0Probability[/?//EE]F-Statistic
0.0Probability[/?//EE]Chi-Square

   �0 ,1 �= �:�� �=�=�(	 )�5,*� ]�( �	 -.�? �  V� � '\"� .'a�	 , 'T9  "'= 
��X9 	� >�"�� 	��,D� �	 #��� >	�=9�	�/.
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 ^.� J	 91#+) %O)	� ����)ARDL/HE

   -" k,� .T3 @ AG� �	 �"( �� 91��� �!   Y+� 9��"Z5� @Z1� K   �'1��� "'01"49�
        �� �"Z5� �����	"= 	�.�� E  �� ��"= #�f�=��m   �/�	 .���q1 b F,^� )   E'�� �"��

 ��	"= t� �;T� 	�:+ "= 9T,V� Y+�9��"Z5��(� (.  �'�=�� E  �� ��"=  ���	� �	
       Y+� �� ).� ���" k,� E = �.�.TA=ARDL    -	�<,'(�  9'� 	�'/.     Y+� E'�� �	 
     ��" k,� �T ;= �<D+ 	�.�� r�q,1� ��"=!    �� �� �� ����/K E�S' =
��     -.'/ -	�<,'(� 

�(�.                 �'��X �'�	��� �'( @��/ ).� Y+� E�� �� @ AG� + ��S0� + U�VT,(� ��"= !
��� ] G�� + �.�.TA=(�.

    -��5/ )+.:�� �n���1�5��  �(� eq%� !        + �'�f�& �'5 D e��/ b,���Z� 
 �"�� ���.�9 �=�� 9    ZT�.F1 b0* b,���Z� �� 9!      �'�f�n ��;= e��/ b,���Z�  �

��	��+9!           A��	 e����1 . ��� b,���Z� + 	��? ����= �	 ��� W"1 b,���Z� 9   �',�"4 ��"'D 
�(�.   �� �� ����/K     D e��/ ��"= �;T� E�S =    �"�� ���.� + ��f�& �59   t'� 

         ��" k,� � F= + �(� �,�"4 "B1 �	 �<D+�= ���'a    	��+ )�'* >�'�� "�	�'F�  �'Z��
./-.1�.       !��	��� E�� _�(�"= �.�.TA= ��=�� 	�:+ 9(�"= ��"= t  "'=�"= 9��V(�G� 

   ��.F� �=–15.72) 0.42782-1/0.06191=-15.72 (�=�(	9�.�?!       ��  >�'3 �n t

.: �= "l�T,�9:"T= )+
��+	f+	 !
��",^� + 
�� 9T�� –3.82 HA�� �.D ��G� �= 
 �(� ",% =!             	� �.'�.TA= �'�=�� 	�':+ #.'6 "'= 9TV� "<a w"� !  >? 	�':+ +  

 �,�"�dX9�	�/.

 ;.<_0���� %O)	� J	 MV�� P���� (	�) (�1 ��Q %��)	.�`) W7�B( 9�17 . �Fa�, 
G�61�

 ���1�tX�	�S��Q�1
6.90.42LogCPI(-1) 
9.20.2LogM

154-  Auto-Regressive Distributed Lag(ARDL).
155- Schwarz-Bayesian Criterion.
156- Banerjee.
157- Dolado.
158- Mestre.

Archive of SID

www.SID.ir



7.90.27LogPM
3.130.081 LogEF
-4.84-0.23LogGDP
31.23C

0.99R2

1.7DW

      -.��%� f�= )+.: �� �n���1�5�9� E  �� ��"\ 	�//� -���? + .a�	 F

   �= "=�"=�/�����=�(	           94.'T�	 ] '\�� ��.'D �� 9n�* �& �(� -.�?  �'Z��
9�./�= . w"� E T[5�         #.'6 + ).'� ] G'a ]�"�� !9Z,^V5�	�� 	�:+ #.6 

�� ).� E�� �	 91�^5��1 h1����+ 	�:+ � .9�	�/.
   -��5/ )+.:�            ���.'� + ��f�& �5 D e��/ ��"= �� �.�.TA= ��=�� `��,1 

�"��9   >�%1 9�       @VD ����X ).� �� �n .�	�= �'(	    �'(� -.'�? .     ���"'\ E'�� 
       �'�" k,� E '= �.'�.TA= ��=�� "Z1�%1� �       ).'� �	 	�':� �'(�.     �A'a�* `��',1 

9T����	     �� �� ���"\ E�� >	�=  �  . 9'� .'��51.        >�'%1 �.'�.TA= �'�=��  9'�  .'�	
 �;= e��/� ��f�& � ��	��+ 9 ���	 �    +� "= "g� E�",% = �      +  ��f�& �5 D e��/ 

 �"�� ���.�9 �(� !�=��m   ./� �i�
� .a�	 �  ,� E�� " k     �'6�= �.'�.TA= �	
     >�S � �= #��� 	�0���/�   ./ .���� .a�	 .      'A��	 e��'��1 . ��� ��"\ 9   �'�=�� 

  ,� �= _�i��" k  >�%1 �� �,^=�+9� .�	�=��m ./� �i�
�.a�	 �,� E�� " k  �'=
  >�S ��         c��'& �.�.TA= �	 �� #��� .a�	  9'� .'�	.      ZT�.'F1 b'0* �'�=�� 9  + 

,�" k     �� �� �V{� U�V��� S 1 �,^=�+ �  .9�  ,� E�� .��51" k 'T��9    �.'F1 b'0* ZT9
���	�"''g� � )	�''�� ��/�+� "''=� �"''�� ���.''� + �''�f�& �''5 D e��''/ 9

�(�)�=���V69       >�S � �= )�X b0* ./� 
�     �.�.TA= �	 .a�	 �/�    #��'� .a�	 
  	�0��9�.��51(. ,� " k     m�'V��� S' 1 ��� W"19            + �'�f�& �'5 D e��'/ �'= �'V{� 

 �"�� ���.�9 	��	 ! = ��1�4�� ./� �&
�.a�	 �,� E�� " k �= #��� 	�0�� �6�=
 >�S ��/
 .a�	 9�	�/.
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 ;.<b0	�) 91#+) %O)	� J	 MV�� P����(�1 ��Q %��)	.�`) W7�B( 9�17 . �Fa�, 
G�61�

 ���1�tX�	�S��Q�1

10.870.36LogM

15.090.48LogPM

3.660.14LogEF

-5.07-0.4LogGDP

2.992.15C

 9(�"= ��"= E�� �n �.��         �'�f�& �5 D e��/ �	 �.� -���n ��;�	��� #.6 @
  �"�� ���.� +9          #�01� ���a �3 �= �.�.TA= )	��� �5( �= 9�	"�dX!  t'� �� 

  ).�ECM   �(� -./ -	�<,(� .    ).� �	 �n �[1? ECM ��"\ �(� b;� �� ��"= 
,�" kECM(-1) �(�.     >�%1 ��"\ E�� 9�    -�+	 "� �	 �n .�	!      �� .'a�	 .'T3 

   )	��� #.6   �56 ]�( �.� -���n9��5 D����"=         �.'�.TA= )	�'�� �'= >. '(� 
  @�.��9�		"4.�=���V6   )�m -�+	 .T3 "Z�	 99��56 ]�( �� .%n9��5 D �'�

     		"4 ��= c��� �.�.TA= .1+� �=.       ).� 9:+"� �� @a�* `��,1 ECM   )+.: �	 
�   �(� -./ -	�+? .      ��� ] G�� �A5: ��"\ ��/�K�=�(	   �'(� -.�? ! ��   9'T

    -�+	 "� �	��       �56 ]�( �	 )	��� #.6 �� .a�	 9��5 D��        �'= + -.'/ @�.'�� 
 t�	S1 	�� �.�.TA= .1+� �5(9�	�/.

 ;.<c0	�) �O7 d�e6� %O)	� J	 MV�� P���� (�1 ��Q%��)	. 9�17 . a�, �"�8 W7�B 
G�61�

 ���1�tX�	�S��Q�1

9.20.2DLogM

7.90.27DLogPM

3.130.081DLogEF
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-4.84-0.233DLogGDP

31.23C

-9.24-0.57ECM(-1) 

0.87R2

1.7DW

   �� hX�=�(	   �.�.TA= u=�+� >	�+? !  �"= �	.0� �  ��X >���? 9    �	 #��� >	�= 
   >�"�� 	��,D�9�  �� . D >���9            '�505� ��	"'= "'= ��'= E�� �� "B1 	��� 9)  �'�=��

�.�.TA=( Y+� �� �Aa�*ARDL	"& )�56� .
H0 :,� ��"\" kZT�.F1 b0*9�(� 8� "=�"= 
H1 :,� ��"\" kZT�.F1 b0*9�(� 8� s��q� 

 �� . D9   �"= "B1 	��� �  ��X >���? 9        '�505� ��	"'= "'= #��� >	�= 9   )�'56� 
       �A'a�* �0 ,1 + �(� -./)       �'= "'=�"= "B1	��'� -��'�?CHSQ(1)=373.88[0.0]

�=�(	  �(� -.�? !      )�5,*� ]�( �	 �& �   a w"� .a�	    	� "<9�	�/ ( 	.'0��
\"� �TV� "<a 9��X "= 9 	� �� >�"�� 	��,D� �	 #��� >	�= 9�.��51.

 %O)	� ����)����F�� ^.� J	 91#+)0f��+���<
      ��"= �n Y+� E�� �	�=�(	          -	�<,'(� 	��'� �'�" k,� �.�.TA= ��=�� >	�+? 

  ��"D9�         + ��.F� E�",4�S= -���? +	 �� -	�<,(� �= �.,=� 	" 4      	�':+ !"g� >���? + -��
9��"Z5�     u=�+� 	�.�� + 9��"Z5�   eq%� 9�	�/.       -�'�+ ��.F� "{n�.* >���? �	 
 � �"� �=»      ��=�� 	�:+ #.6 "<a � \"�9��"Z5�          �'�=�� t'� 	�':+ @'=�F� �	 
9��"Z5�«   + »        ��=�� t� �� ",5n �� t� 	�:+9��"Z5�      ��=�� +	 	�:+ @=�F� �	 
9��"Z5�«+ ...  >���?9��/	.       �' �"� �= S 1 "g� >���? �	 » �       	�':+ #.'6 � '\"

  ��=��9��"Z5�           ��=�� t� �� ",% = �� t� 	�:+ @=�F� �	  9'��"Z5�«+»  	�':+
        �'�=�� t� �� ",5n �� t� 9'��"Z5�         �'�=�� +	 �� ",'% = �'� +	 	�':+ @'=�F� �	 

9��"Z5�«+. .. >���?9�	�/.
���? "4�-���� ��" k,� E�� �= U�="� >���? � ]�( �	 91�"G= "�	�F� � .a�	 
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     �,�"�dX @=�F� � \"� ./�= ",% =9�	�/.  9'�505� �����	"= 	�.�� � �"� E�.=
�=�(	9�.�?.              �� 9'p� _�'(�"= ����	"= �+� "= >	"n )��"1 @56 .�= �A*"� �	

   -��q�	 ���" k,�)          ���.'� + f�'n �'5 D e��/ _�(�"= H FG� E�� �	(  #�'01�
9�	�/.   ���	� �	9�           �5T,'(�� "{n�.'* �V'^1 >�'��? �� -	�<,(� �= >���9�)LR(

9T����		�	 ��"D 9(�"= 	��� �� ���"\ �� t� "� >	�= .
       >���? #�01� � �+"p��� ��S�� #"1 �	9��"Z5� E^1���� K      �'= �� _� A (�: �

H�"m)     ���* E�"�. F��1 �� ���* E�"�. F� �� (9� 	�	 #�01� >���.    �'= �'(�X ��"'=
   )��( E��       �51 r�q,1� �� �Z�� `TX �� t ��.n �n �  	�( r��: b- ��	��.1 	�:+.  �'=

     	�;T% X E^1���� )�* "�9�            �1 �� E�"�. F� �� � �"� �= �� �Z�� `TX "� �n .��51
    	�+?"= ���* E�"�. F�9��51 �b.          �'= �� 9'�505� ��	"= v � 	�:+ � \"� h�(

     >���? �;1? �	 � �"�9��51 �    � \"� E�� "4�!b ./ 	�!      t� � \"� #+	 �A*"� �	 
    �5� ��"= �� 9�505� ��	"=9�   9(�"= �;,��*9�b Tn.         + -	"'n ��"'p� �� @'56 E��

   sD�,� 91���9�          	"' 4 ��"'D Y"�d'X 	��� "<a � \"� �n b��/.  �'Z�� �	9�   �'n 
\"� �!	�/ jD�+ Y"�dX 	��� "<a  >���?9��"Z5� #�01� �Z�� >? �= �� 9�b �	.

   �= �:�� �= )�*            ���* E�"�. F� �� �� sA,q� ����Z�� f�= �	 -./ ����� �A�� 
      ��"D >���? 	��� ���* E�"�. F��1 ��9�      ��'Z�� �'= >? H'�"m �� >��',= �'� b �	

  ���� �(	 �(�T�.    ",4�S= + "g� -���? � 5n�         �� @'a�* -�'�+ ��.'F� E�   ��'Z�� 
      -��5/ )+.: �	 "B1 	����(� -./ -	�+? .    	�;T'% X _�'(�"= )�'*  E'^1����

9�        ���? "�	�F� �^��F� H�"m �� �� �(�T� ��Z�� >���- �'�       E '�� 9'1�"G= Y��� + 
	�51.
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 ;.<g0��"��F�4"N"F �	
�) (�C�	 ���4� (	�) �h	 ���1� . ���. �	&1 �i�	� ���1� (

 (�C�	Y (�C�	j (�C�	k (�C�	l (�C�	m
S�G�%

M)�&1

S�G�%

�TV

  ����I�D) ���1� ��
�&1���. �	&1

51.41051.978245.12147.968236.8622R=1 R=0 
33.97334.197226.918535.177326.8865R=2 R<=1 
19.28520.010412.429112.60079.7941R=3 R<=2 
11.74812.4296.59247.98675.0679R=4 R<=3 
4.53036.50110.1088E-75.06640.46903R=5 R<=4 

��
�&1�h	 ���1� 

120.94125.11591.061108.799279.0797R=1 R=0 
69.53773.137745.939960.831042.2175R=2 R<=1 
35.56438.940519.021525.653715.331R=3 R<=2 
16.27818.93016.592413.0535.537R=4 R<=3 
4.53036.50110.1088E-75.06640.46903R=5 R<=4 

 � �=    �5� f�= )+.: �= �:�9�� 5n��          E'�� )+� "�'( �	 y�.T� >���? -���? �
            .'1",4�S= _� A '(�: + E'^1���� u'(�� -./ ����� 91�"G= "�	�F� �� )+.:. �	 

 \"� �0 ,1 �     "� _�(�"= "<a �       	� -./ 	�� ��Z��  9�	�/.       t'� � '\"� )�'* 
           05� ��	"'= +	 @=�F� �	 �� �Z�� ���" k,� E = 9�505� ��	"=       ",'% = �'� + 9'�5

    ��"D >���? 	���9�b �	!   �	 E�����* \"�  � 	� )+� ��Z�� +	 �	 "<a 9�  	�'/
  �,�"�dX #�( ��Z�� �	 Ep �+9�	�/) "�	�F� �"��?    "',5n 9'1�"G= Y��� �� -��'�

�(�(. �,�"�dX �(�T� ��Z�� >��T6 �= #�( ��Z�� E��"=�T= 9�	�/.
    �'(�T� ��'Z�� >.'/ eq'%� �=! �? �.',=�   >�'� 9'��"Z5�  ��'�" k,� E '= 

LogCPI!LogGDP!LogPMLogM + LogEF      �'(� �',�"4 ��"'D 9'(�"= 	��� .
(�"= E�� �� @a�* `��,19�(� -./ � V�� "�� )+�.: �	 :
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 ;.<mn0 ��1J� ��	�C"F���. ��
�&1 �i�	� ��1J� f��	�) 

��	�e) ^J�	
gnV�
 

��	�e) ^J�	
gYV�
 

 �i�	� ��1J� ���1�
 �	&1���.M)�&1 %�S�G�TV %�S�G

31.0233.6445.121R=1 R=0 
24.9927.4226.9185R=2 R<=1 
19.0221.1212.4291R=3 R<=2 
12.9814.886.5924R=4 R<=3 
6.58.070.1088E-7 R=5 R<=4 

 ;.<mm0 ��1J� ��	�C"F�h	 ��1J� f��	�) 

��	�e) ^J�	
gnV�
 

��	�e) ^J�	
gYV�
 1��h	 ��1J� ���M)�&1 %�S�G %�S�G

�TV
66.2370.4991.061R=1 R=0 
45.748.8845.9399R=2 R<=1 
28.7831.5419.0215R=3 R<=2 
15.7517.866.5924R=4 R<=3 
6.58.070.1088E-7 R=5 R<=4 

       �� 9'�505� ��	"'= t'� 	�':+ +	 "'� "g� >���? + -��+ ��.F� "{n�.* >���?
�� �  .�9.��51.               e��'/ "'= "g�'� @'���6 E ' �� x.� �n �01? �� H FG� E�� �	 

    �"�� ���.� + ��f�& �5 D9�(�!         E'�� _�(�"= ����	"= >	�51 )��"1 @56 �d� 
,�" k  #�01�9�	�/.  � �"� E�.= !         �;1? -./ )��"1 ��	"= + 9�505� ��	"= �= �'(	

�(� -./ �ao� "�� )+.: �	 + -.�?.

 ;.</2: �	
�) ��	�C"F�`�� �B ;�1�� . 

�B ;�1�� �	
�) �	
�)��	�C"F��Q�1
-1 3.9763LogCPI
0.35- 1.4238LogM
0.44- 1.7731LogPM
0.19- 0.76LogEF
-0.461.8673LogGDP
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       �� hX "Z�	 ��= ���	� �	�=�(	   �.�.TA= u=�+� >	�+? ! -��'=+	  �"'= �   >�'��? 
��X9      	��,D� �	 #��� >	�=      �505� ��	"= "= ��= E�� >�"��9) �.�.TA= ��=��( �Aa�*

 )�56� �� "B1 	��� . D E^1���� Y+� ��9��51 �b.
H0:,� ��"\" kZT�.F1 b0*9�(� 8� .
H1:,� ��"\" kZT�.F1 b0*9�(� 8� s��q� .

 �� . D9  �"= "B1 	��� ���X >���? 9   '�505� ��	"'= "'= #��� 9   -.'/ )�'56� 
     �Aa�* �0 ,1 + �(�)     "B1	��'� -��'�?CHQS(1)=15.43[0.0] �'= �'(	   -.'�? 

�(�(	.0��\"�  �TV� "<a 9��X "= 9 	� �� #��� >	�= 9�.��51.

o����	. %�DN� . M"4�	 o � p)	��
    ���X " ^� @5��� hp6 j=���9�       �"'�� ���.� + ��f�& �5 D e��/ 9   �	 �� 

          = b,^ ( ���" k,� �� t� "� �	 |�/ t� �= �(�X�.1��      ��' �� x�"'G1� t'� -�!
  eq%�9�.TTn.         "�d'X" g�� E�",'% = S 1 j=��� E�� _�(� "= �     �'5 D e��'/ 

     'A��	 ���.'� + ��f�&9       �'�f�& �'5 D e��'/ �� �  '��	��+ 9  '/�1 9 9'� 	�'/.
  �����	�51
   9�� �        A��	 ���.� + ��f�& �5 D cT&�+ � �"� �= 9     �'= �V^1 �� 

         "= �� �� x�"G1� 8� >�S � �= -	��+ 7�/ ZT�.F1 b0*9!  + ��f�& �5 D e��/ 
��f�& �5 D e��/ !���.����	��+ 9! >�%1 ��� W"1 + 9�.�	.
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0.000

0.005

0.010

0.015

0.020

0.025

0.030

1 2 3 4 5 6 7 8 9 10
0.000

0.005

0.010

0.015

0.020

0.025

0.030

1 2 3 4 5 6 7 8 9 10

�	
�"�k	
�"� �j

  h1����+ ��S0� Y+�!           �S1+"= �':�	 �'� "'01"4 �' A6 -" 01� 9V^1 ��.D  9'�
    1�51 -�+	 ���+�� �� ��" k,��.1�   �" 4 -��9�.��51! �d�      �� Y+� E�� 9�  >���? >���

      . ��1 �1�51 -�+	 �� y��� "01"4 � A6.   Y+� E�� �	 !  1�p� b;( ���    �= -./ 	��+ �
         ,� t� 9T = c X ���� h1����+ �	 �Z�� sA,q� ���" k,�" k     + �.'� -���n �	

   eq%� �.�.TA=9�	�/.�=��m          	�� �<D+ �= "�	�F� "= 9T,V� �" k,� "4� )�{� 
�=��m  D �T ;=    ./�= 9T = c X @=�!        _�(�"= �;T� 9T = c X ���� h1����+ -�Z1? 

1�p����    ,� >? "= 	��+ �" k   -	�	 �"/9�	�/.           c 'X ��'�� h1�'���+ �'�S0� �'= 
9T =!    ,� "� ��1�(�1 b;( " k         �'Z�� ��'�" k,� �'= -.'/ 	��+ �'1�p� �= cTn�+ �	

  b ^F�9�		"4!        ,� "� b;( 	�= b ���� �	�D � �"� E�.= " k�     ��"'  k� �+� "= �
�51 �" 4 -��.1� >��� )�m �	 !"Z�	 ���" k,� �b. @a�* `��,1  �� h1����+ ��S0�

�(� "�� �"%=
�:
 = b;(9 ��Vg 9 ��" k,� �     ,� "= ).� �	 	�:�� " k��� '   .     �'(� S 3�'1 �� '^=.

�=���V69   = �A6 "Z�	 9 ��Vg 9  ,� E�� " k    ,� 	�� �= U�="� ",% =" k�(�. �'= ��'m
A&99�   1�i� b;( �<4 >���� �'�� '(� 95 1�'T 5m��1 �	9   �'(� S 3�'1 .' ��� . �	 


�K  95& `��,1         �	 h1����+ ��S0� >���? �� @a�*         �= `��,1 �;T� + �(� -.%1 ����� �5^D E��      >? �� -.'�? �'(	
�(� -./ -	�+?.
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 ,� $���" k D e��/  ��f�& �5�  '��	��+ 9      f�'= .'a�	 S' 1 9�   '1�i� �� � �'��
   ,� E�� �	 	�:��" k  ,� 	�� u(��" k   -	�	 �"/9�	�/.�"=�T=�  E 9'�  = >��'� '  >�

	�51" k,� �& ���>+"= ��	��+ + . ��� ��" k,�  E�"� ���.T�.�.
  ��9��(  '= b;(9  ��'Vg 9      ,� �	 �'�" k,� "��'(  "' k   ZT�.'F1 b'0*9  �'(f�= 

)�=��m       	+.* -�+	 .T3 �/d4 �= �i���     '1�i� �� .'a�	 � �'��       E'�� �'= U�'="� 
,�" k      -	�	 �"/ ��" k,� "Z�	 u(��9�	�/(.   = �A6 E�"� -.569 ��Vg 9    E'�� �	 
,�" k   . ��� �= U�="� S 1! ��	��+ + ��� W"1 �(�.�= ���'V69   >�'%1 E'��  9'�  .'�	

�''(� (�''����''X 9''1�i� u''(�� ��''��''(� 95''F F* +9''��"5� 9.''/ -.''1�! + 
�(� (��� ��X 9    �X )oF,(� �:�	 ��  �T9 .1��	���"= .      E'�� jD�+ �	  �'(� ( �'�
%T&�+9��	��+ �f�G� �= !�(� -	�= . ��� + ��� W"1 .
�,1�  `  �"= h1����+ ��S0�� ,� " k D e��/  ��f�& �5     >�%1 ���.� + 9� .�	

  ,� E�� �&" k   ZT�.'F1 b0* >�[5�9   �S1+�	 �':�	 �� 9'�  f�'= 9�  �'(��	���"= .
     = b;( E�",% = . ��� + ��	��+9  ��'Vg 9        �'<�� �� �'5 D �	  9'� .'T��51.    �	 �',V�� 

  = b;( �.�.TA=9��Vg9 ,� " k ZT�.F1 b0*9   c��S�� 	��	     >�%1 E�� + 9�  �& .�	
�"=�   .�.TA= �	 #��� ��;�  �9� )�56� �� >����(� (���\�VF1� 9��X 9  -	�<,'(� 

	�51.   = $��� �	 9g��V9    ��� W"1 9�      = �A6 E�",% = �& 	�51 -��/� >���9��Vg9
,� E�� �	" kZT�.F1 b0* + . ��� + ��	��+ �=9 U�="� 9�	�/.

 -./ ����� ����� �=9���" k,� �& 	"& >� = >����>+"= ��	��+ + . ��� �"��� E
��" k,��   ).�  .T,'^�    �� +  9��'(    ZT�.'F1 b'0* 9     �';= e��'/ + �    + �'�f�& 

 �"�� ���.�9   ��" k,� E�"��� >+�	 � r�^G� ).� 9�.1�/.�=���V69 + . ��� 
 ��" k,� ��	��+�  �"= +"% X �       f�= b;( + -.�? r�^* �= -�Z,(	 9�  = �	 9 ��'Vg9

 ��" k,� "��(�    ��<�� ).� 9�.T��51.   1�' = �= 9   � "'Z�	  �'�" k,�  'F F* 9  +�'* �
;� ��6om�95�? ��,�� 	��� �	9��" k,� �(� 959�.T/�=.

q0 . %VL7%N�����I(
   E�� �	FG� H    0T(	��,D� ).� 8� ����� �=9       "= "g�� @���6 9="0� 9(�"= �= 
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   ��X >���? + #���9  #��� >	�=   � �	 �  >�" ./ �,��	"X.      �.'�.TA= �'�=�� E,��� ��"=
    �':�� ��'�" k,� E =        "'01"4 @'Z1� Y+� ).'� �	 	!ARDL     E'^1���� Y+� + 

   ./ �,�"4 ��i= _� A (�:.+  �	�X�  >�  1�p� " g�� S 1���        H'�"m �� �.'� -�'��n �
Y+���(�"= 	��� h1����+ ��S0� + @5��� hp6 j=�� �9��"4 ��"D .

  `��,1  �5�).��� 1�%1  �^1? "Z   �n k,� ' *"        ��'�" k,� �� .'�= 9ZT�.'F1 b0
  f�n ��;= e��/    e��'/ "'= �� "g� E�",% = 9A��	 e����1 . ��� + 9��	��+ ���

   	��	 9�"�� ���f�n �5 D."g�
�   �	 9��	��+ ���f�n ��;= e��/ ./� .a�	 
      E = �	 ���.� + ��f�n �5 D e��/ �.�.TA=).���   '= s'A,q� �E�  9'�� �

 �(� .a�	. ��* �	   �i  " g��
�         "'= �.�.TA= �	 . ��� ./� .a�	  �'5 D �'�  �	 
).���  E = sA,q� ��/�K 9�� �/�K  .'a�	 +   " g�'� E 'T[5� 
�   .'/� .'a�	 

 E = �.�.TA= �	 9ZT�.F1 b0*� 9��  �/� .a�	 �(�."g� ./�
� W"1 �.a�	 
 E = ����/
 9��/
�(� .a�	 .

 �� hX 	� D )�56����"=      >�' ��X � '\"� >���?    #��'� -��'= �	!  ',1 �`�   >�'%1 
�9   �& .�	   � �( "� _�(�"=  ��X � \"� Y+9       	� �� >�"'�� 	�'�,D� �	 #��'� >	�= 

9�	�/.�=���V6	 �"ZZT�.F1 b0* +  #��� E = .T3 "� 9Z,^V5�9 	��	 	�:+
     1 �� ��=�� E�� �:�[ ;= Ei�95 �=�� >����  ��   FA� 8� �= 8�9 	�51 .  �:�� �=    �'= 

 `��,1�=�(	 -.�? �+"\ "�� ��i1 �= �:�� � "BT= 9�.(�:


 Z����	 J	 �
�T��	 �������F(��� �
   �"= ./ -.��%� h1����+ ��S0� `��,1 �� �&���1�5�� #��� W"1 c��& 9� >���

  ���(� (��� ��X 9 \�VF1� 9  	�51 -	�<,(� . � Ei   �� 9��(        �'& �'/�	 �':�� .��= 
 ��"g� 9���� .\ �� 9����/�19./� �� )c��&(   �	 >�"'�� 	�'�,D� �	 )�X b0*

m9    1 � Aq� -�+	 8� 95        	��	 #�+	 -�+	 .T3 �� ��"g� E�� + 	�/.    "�� E�� E��"=�T= 
   = �:�� �(� Ei5�9 ��Vg 9   �	 ��"g�    �� -	�<,(� �(� (��� ��X 9 	�/  .  �:�� �=

    �� -	�<,(� �	 "�� E�� �=�(� (�����X 9     ���'a U�' ,*� + �'D	 "{&�.'* .��= 
	" 4.
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 %) %<��������F%S�� @�' (
     ��;� �	 b;� ��p1 �� 9p�       `��,1 �= �:�� �= #��� �=�(	      9'(�"= E'�� �� -.�? 

)               #��� "= ��d4"g� ���" k,� E�",5;� �� 9p� . ��� �n �,p1 E�� �= �:�� �= �'(� (
�^1?      ���"a >�"�� �	 #��� ��;� ��"= �n 1 95   "= >����(� (��  	�51 � p� 9��X �!

 +�	S 1 �� 	��,D� 9�D�+ cq= �. An ���" k,� .��= �.� ���		�	 ��"D "B1 .� .

 ���`Gp)�#1

K 	��[�� " X!��1��."��1"=���   .\ �  9����"V,��"       ��"'%1!9;A��"�� E '^* .'5G� �5:"�!

95A6K)�(!.1+� 9��q��K-��5/��+�
K>�,^=�� + ��;=
���.
�K ";3�T�!� 1 E %��."                ]�'( "'= 9ZT�.'F1 + )�'X b'0* �.'�.TA= ��"  k� " g�� 	�+?"=

�569��5 D��>�"�� �	 "X ! -��5/ ���TA��  91�4���= ���T%�+��K�X � S
���.
�K    9'�"n� @�<���=� + 	��"�!>�4���=."           !#��'� "'= 9,'(� ( ��'�" k,� ��"'g� E ' V�  ��"'�
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