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1. reputation 
 * Gf=	 :03137935261�0�;& Gf=	 9 :09131066200  

2. Chisel-Prone’ Credibility 
3. Barro 
4. Gordon 
5. Autoregressive Integrated Moving Average (ARIMA) 

 ��*67 8�950	 	�
�� � ��	 .$&% �3450	 ��/	��1 i.bastanifar@ase.ui.ac.ir

�'*� '� '()# "#$% "�&��



282   �	�
�� ������� /���	  50����� � 2 �������� 1394  

 

;#3�# 

�� ��»� �� ����� :� RS Q�60 �� -, �60 !+"�l !�    �2� !25H�  %0�0� m�@ '����� -, 1�,
�60 !+fn«1 )*0���,2 92005 :4 .(��      Jp�2l -2� ��2��� :2� � �� �� !�+`� ���� 9Q�60 G�0

�60 m�@ !5H�  �� �fn -� ���� ����� R�#� I�0��9 qrs�      *�2+�, �� !"#2� $�2�� ���2�
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0�0��6 . !��#2	 �0��B+A0 ����1�   ��;+<0 C�0J�0 K<�� !5H�  G�0  !2�    ��2;+<0 0�2�4 9�#2� 
»$�DA0 %0�� m�@ '����� -� ����� :� ��B+A0 �R�0� �60 %��,«3 )  9*0���2,2005 :4 .( c2/0  ��9 

J5��, �� N�0#< '��;+<0  912��� ���� 40 -+��5�� �50 $�#	 *�+�, �� !"#� $��� -� %��.+/0 R0�0
K<�� !� �6�?6 40 !��#	 �0��B+A0 -, �#�  %�&  *#2/ �� !�+`� %�&�� S�� -� !"#� $��� !	S

 !"#� $����#� :��JA .d�A ��\ K<�� !"#� $��� ���� C&�, 9N���� !�    �0��2B+A0 -2, �#�
 ��22��� !��#22	  %�22& 40 %��22.+/0�226�?6  %�22&  %�22&�� S�� 40 J��22;+� %��22.+/0 !22	S 

)C?� !�?� �&% ( !	S �$�#	 40 !"#� $���9�#� s�qr   R�2�4 �� !"#� $��� �50T     -2, 12&1� *#2/
 R��4 ��T+1  R��4 �� �#>#� $�#	T  20�  -,20 �60 1n�� 2   -2�15    R�2�4 �� 12n��T+1 

C&�, !� ����� !��#	 �0��B+A0 91&�  %�&  � �� %��2.+/0�U T+1 22    R�2�4 �� -2,T  N)2� 
!� ��?5 2 ���5 1&0#@ N)� �"�l -6 -� :����� 9* 0 �"�l ��  �2&    �2�0�� 0� !��#2	 �0��2B+A0 
15 �+3?� $ � �"�l �� 91n��9  40 �+;, $#6 �"�l ��  15   �� S�2� 12n��  !2�  12��,.   �250

����� �JA !"#� $��� �& ����� 91��� -+�0� ���� �&   ��2;+<0 !2�  12��,  2B+A0    0� $�#2	 �0��15 
G??]	 1n�� !� 1��,. !"#� $��� ���� C&�, N?"� -� �50 !"  )*#/ L�M	 $1<   %�2&  $�2��

$�#	 *�+�, �� !"#� (����� ��;+<0  �2&        40 C?2� 0� !��#2	 �0��2B+A0 912��� -2+��� C&�2,15 

                                                           

1. This is the situation “when agents believe a particular agent to be something.” 
2. Cabral 
3. This is the situation “when agents expect a particular agent to do something.” 
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�+;, 91��� t�� ���� �50   1n��1 u�M" RS 40 !� 1��, .����� -, �DAS 40 �&   -2A#5�&  a?;2.	
 %��.+/0)  C&�2, �� C�0J�0 9�04�� �� *#.M� !	S �;?/ 9�J;+6�   v#�l %�&�0��0�/ 1�A��

-����6 ��?w   %�0�5 ( R��4 %0��T+1    !"#2� $�2�� �*#/ 40 !��A !��#	 �0��B+A0 �� !�+`� 0�
u�M" !�  N��< !"#� $��� ���� 91��,�WX�N)� �� % !��#	 �0��B+A0 %�?5 �60 $�#	  .  
-� �,  !"#2� !���� ���� ���)&0� %�?5�  G?+2FxA    R��#25    �2� I26#	 ��2�2 )1983 (

1� y�d� .�0�0 �� 9R���M� G�0\ ]"�d�\   ��)26��   12�"1?,3 )1977(   ��2)&0� %�2> -2� 9 
1<�/U !"#� �6�?69  -� \"J����)&0�%   12�1� 4 �2� cA�� -, !;=<U  %��54�26�A4  !A�2�45  ��

��.+/0 !�  ��)&0� 9�#�»����« ]� 0� !��1A��, . �#2@ !"#� $���  $�2A     K2<�� �#�23� �2�
�6�?6 -� -]��> '��;+<0 C�0J�0  %�&   !��#2	 �0��2B+A0 C&�,   $�#	 *�+�, �� !"#� !	S

-]��> �� !� �#� . 9!"#� $��� ���� ��0-�  �H�    40 912��`A N�+2F� !"#� $��� -, !A��4 ��
	 ��+@�6   %��.+/0 I�0��E�6�?6   �" � !"�� G?� �0�5%  %�&%��)?� C&�, �� �" � 

�WE+� !�  �#� . �� �" � -, !	�#n ��G?�E	     �� �2� 12��� %�2F, ��2O� !"�� c����   �12n
 C&�, R0J?� �]� %040 �� %��)?�z\   !"#2� $��� 40 {0��+60 -� N��;	 91��� �+3?� $�#	 ��

?"�� �6�?6 *�;<0  \ C�0J�0 !��#	 !� 1��� .     $�2�� -2� �2" � ��23� 9G�0�����   %0�2� !"#2�
�6�?6 *�;<0  %�&�!"#�  R��4 �� !V�F`A0T K<�� !�    (12& L2�M	 -� !"#� $��� -, �#�

                                                           

1 .��0� !�+F� !"#� $��� ���� -� R�#� �+;,   �+3?� .    ��#2� R0#	�2A $�#2	 *�2+�, �� ��0#;& �50     C&�2, �2� !2�]� 2
-� � ���� ��#�  � ��#	 �0��B+A0 2 40 �+3?� !15 !� *#/ -|AS 40 �+3?� ��0#;& �50   1n��  !2� N;< ��0�  ���2,  2

-� � ���� C�0J�0 �� !�]� ��#�  �  40 �+;, 0� !��#	 �0��B+A0 215 !� �� S�� 1n�� 1�, .     04 12�� \2"��� Q�60 ��
 �O0#6)2009(�1&�3� $�#	 40 (0�MA0 !f�� 9  (12& $�#	 �� �1�  %�0�25     �2� %0�2� !2.@�� �260 �� .  9G�0���2��
C�0J�0 $�#	 �+3?� 40 $�#	 (1& %�0�5 !.@�� !;, %0�� C&�, ����    C&�2,  (�)2�  R�2?�  $�#2	    $�#2	 

(1&%�0�5�1� !.@�� !;, %0��  R�?� C�0J�0 ���� �60.  
2. Barro-Gordon 
3. Kydland & Prescott 
4. time inconsistency 

5. >�	 -, �60 !d�0�� !A��4 %��54�6�A %��.+/0 N�0#< ��M?)�����   !"#� $��� 9�" � %��.+/0 %�& (  *#2V ��
!� �??h	 R��4 1�, .a?;.	 �50 ����� %�& a?;.	 c��	 %��.+/0 %�& �6�?6 �� !"#� $��� !	S %�&    !"#2� %�2&

�M=.� �0�??h	 91��� ��	#, �;+F�   -A��0�5   �26�?6 -2� !A��?;V0�A C�0J�0 -� �1�     �2D�� !"#2� $�2�� %�2& 
!�  !2� ��.+/0 �� !��#	 �0��B+A0 C�0J�0 -� �#@ -, 9�#�  12��DA0 .    �+23?� ��M?2z#	 %0�2�←  !A�+26��   9�2�

1393 :699  2727. 
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}?]� !��#	G  R��4 �� �1�T+1  $�#	 R�?�   16�A(1& %�0�5 �1�   $�#2	 �� �1&�23�  �12� 
�#� Q�Fl0 %�0���]� �7��0 .!"#� $��� 9~�9 :� 40 #69    K2<�� �#2@ ���� �fl �� 1���

�0��B+A0 *�+�,   �#� $�#	   !��#	9 ���� %#6 409    12��� $�#2	 C�0J�0   ���� C&�, ��
 ��0��� $�5 �" � c���� *�;<0 ��> ��) 9R��#5    ��1983: 103  2104.(  

     40 �2" � ��0#2;& 9�2" � -2� !"#� $��� �%��+@�6 !�+F�0  N?"� -� 9R0��0 ��.+/0 ��
!"#� $���  ��G?�E	 :;, ->�#� %�F, !� �60 -+��5. * 1> 1   !���12�A   $�#	 ����S

(1& %�0�5   �1&�3� �1� >�#� %�F, I6#+�  \  !;60�1&�3�  �12�    ��2�O *#2V ��
��A��\ ]6#	\ R�3A 0� �#3, !� 1&� .-��A�� �� %� �� ��  %�&g��  "�26\  ]26#	\   %�#2�;>

R0��0 !�r609 �1&�3� !� >�#� %�F, -, �#�\ �" � !�  -� 91A0#	 \"J��=��<! � 9a�� -
 {0��+60 ��> �� !"#� $��� -� �" � ��3� *�;<0 �D���#� .D?+A\     ��2D�0 $012/0 G2�0

 $�#	 R�?� 7��0(1& %�0�5 �1�  $�#	  �1&�3� �1� �60 .+)A 9��0\  �#@��	E   12�� N2�
1��0J�U >�#� %�F,\ -��A�� *#V �� !]/0    !;60   %�2&  �260 -]26#	�    12A � �0�;+260

 !"#� $��� 40 �" � {0��+60�%0� G?�E	  0� !"#� $��� ���� �60 G);� ->�#� %�F,
-�  C&�, �1� 1&����A G�0 %1�S��,�A -�  9   -2�  \2"J��    $�#2	 *�2+�, �!"#2+� ��2�A1  ��

R0��0 ��.+/09 �#� �D��.  
�#3, ��.+/0 I�0�� -, �DAS 40 9G�0����� a��M	 N?"� -� 2   G?2� �;+2F� %�&     !2==;"0

0    !+fA %�&1�S�� -� !�+F�0 �" � -� !"#� $��� !�+F� -A#5 -� 2    �2" � -2, �60 %0
-� N�+F��?w �!"#� $��� �� ��3� �� ->�#� %�F, R0�`> %0��  !2� !+l0�    L2��V 40 12A0#	

�6�?6 �M=.� %�&     (12& $�#2	 �� (0�2MA0 ��2D�0 K<�� !"#� \A��0�5    C&�2, 9%�0�25
��l \"J�� -� 9!"#� $��� !A#A�/ C�A C&�,   9!"#� $��� ����  *�2+�,   *#� �4�0 �

��#�	 N�0#< !��6��� 9�#� 9$�#	    !2� !"#2� $�2�� ���� U1A�0�4��   �1��,    $�25 12A0#	
   -2� �#23, !"��   !"#� ��+@�6 �#`�� ��#B�� -� !lrn0 %�&��)&0� \p0�0 �� 1��� %�WX�

C?� R0#�< �#3, �� !��#	 (01&0 L�M	 %0�� $4t %�&4�?A.  

                                                           

1 . U��� � 1�� Q�60 ��10  *�6 �#.� 9R0��0 !�r60 %�#�;> !)A��   !"#� R#A�/1351 )   ��#2� �2	 ��lrn0 ��
21/10/92(�,   *#� �4�0 �fl !"#+� %J,�� :A�� 9�60 $�#	 *�+.  
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 �$>%

;#�0'� 

 .�$� J1$�#
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$#6 15/9 1/14  75/184
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c`�� :-��A�� %�& \]6#	 �#3,   ��<rV0 %�6 !A��4 :A�� %J,�� %�#�;> !�r60 R0��0 )1393.(  

 N��� -"��� G�0 C�x��60 C: 1 . �-�1��2 . G??`	 !"#2� $��� ���� $#�f� �3. 
  �2� I`	�� ��]"�d�   ���D	   !"#2� $�2�� ���22!   .4 ؛���]�  L2?�M	 %#2�"0� 5.  2p0�0 \

�� S�� ��& 6 .c;> ����3?�   %1���&.  

�'*� +2'L#  

F��=\ -n�< �� ��.+/0 a=< �� ����  %�& �=+x����� ��, -� 1� �260 ��    G2�0 40 !2)�
-n�< �& 4���60 �0 .����� ���� �`s� C�A -� ��]"�d� G�0 �� �&  2n�< ��\     �t��2`�
�?WE	RS %�0�5 �;?/ �� �& �& �60 �1� ����0 �t��`� �� .  G2�0 �� -2�?�49  !2�    -2� R0#2	

                                                           

1 .�;?/ i@�� �� $�/�0 G�0 a?F�	 ��  �&) \��� *�6 -�1383 (   -2� -At�26 !2]/0  \>�#� %�F, I6#+�   �� 72?	�	
 * 0 \��A��64 $ � \��A�� 994 $#6 \��A�� 9300  $���O \��A��  873 !� *��� ���?=?�      12�� %�2�#5 -2, ���25

-��A�� �� !]/0  \>�#� %�F, U1��0J�    $#6 %�&-��A�� -� �`FA $���O  �60 !=`/ %�&)c`�� :  ��2<rV0 :A��
 9R0��0 !�r60 %�#�;> %J,�� :A�� !A��4 %�61393.(  

2.  $�#	 -, �1� R�?� -]6#	 * 0 \��A�� ��5/28   *�26 �� %1n��1367    $�#2	 -2�9/8     *�26 -2� %12n��1372 
1��� C&�, .��� -At�6 -]6#	 * 0 \��A�� *#V �� !�]� -=�F� G�0 $�#	 192/3    12��� C&�2, 12n�� .  9G�0���2��

(1& $�#	 I6#+� %�0�5  �1�)�� � %��+A0   01+�0 (7/18 !� 1n�� �#�.  
3.  *�6 %0��1368 98/10 *�6 91369 97/11 *�6 91370 92/9  *�26 91371 95/3  *�26   91372 92/8    -2, �260

 RS I6#+�68/8 !� �#�.  
4.  ��A I6#+�25    -��A�� 4�wS �� 1n��5/12 �60 �1� R�?� -��A�� %��+A0 �� 1n��.  
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����O04 ��]"�d�1 #?�?5#�0  2 )2001(1=?fA#� 93 �"�+F���  4 )2007( �#=, 95  4#2,04  6 
)2009(9 #?"7 �A0#O  8 )2009(  ����0��,.  

+6�\  !<#z#� ��]"�d� 40 ���� �� �60  ����26 R0#2�<\  ���2�9.    40 -+26� G2�0 ��
 ��]"�d� -� -� ���� \"J��-����6 -, %0 !� ���� C�0J�0 -� 1A0#	   %��2.+/0 1��   %� 

 �D�����A �#� !�    �#� ��]"�d� G�0 �� N�0#<�WX�  ��     N2?=M	 -����26 G2�0 C�0J2�0
1��60 �9 s�qr !�     �#2� ��2]"�d� -2� R0#2	10   R0��2);&  )2001( 12=?� 911  �260��  12 

)2004(��r?5 913 ����  14 )2009 ( ����0��,.  
n�< �� ��0\ ����� � �� !"#� $��� ���� 9!"#� ��.+/0  %�&    �� !"#2� $�2�� -2� %��.+/0

     $�#2	 40 �12���D�0 !��#2	 72��0 C&�, �� !��#	 (1& L�M	 (12&  %�0�25  �12�  �260 
) 9N22F�#"2008: 3720 .( -22��A�� 722"�/ �� 9$�#22	 *�22+�, %�+2260� �� !"#22� $�22��  %�22&

��	#, R�?� 9�1� �1�9 !��#	 (1& G??]	 -� �1�1�=� !+l ��  $01/0!� 1�, .  72��0 �1/ �&
L�M� $�#	  $�#	 40 �1�(1& %�0�5 �1� *0 4 -�  � !"#� $��� ���� 9�#� �+3?� !� � �.  

 !"#� $��� ���� G?+FxA �� I6#	 ���  R��#5  )1983 (   !"#2� ��2.+/0 ��?��0 ��
 ��0  9c/0 �� 9  1�-� 40 %���� �R�?� ��BA %�?5��,\     !"#2� ��2.+/0 �� !A�2�4 %��54�6�A
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60 %��B+A0 $�#	 �� �04���9 ���� RS !f�� -,1 ��`+<0 �� J?A !"#� $��� �60 .tπ   $�#2	
(1& %�0�5  �12�  �260 �eπ     �260 -2]��> !��#2	 �0��2B+A0 و�α β >0   !2A4    �+�0��2� 

!� -��A�� -, 1���� $�#	 C�0J�0 40 !��A c����   -��J& -� J�� !� 1&�.  
d�0�\ 1 R�?� !�   1�, �04�� $�#	 C�0J�0 -, $�#	 �� (12&  %�0�25  �12�    C�0J2�0 K2<��

!"#� $��� ���� C&�, 9�" � c����9 !<�;+>0 R��4 C&�,   !� �#� .  ���2� C&�, ��0
R�)�0 1l -O �	 �" � c���� C�0J�0 ��> �� !"#� $���    26 G2�0 �26�� ��60 ����X  -2� *0

$�#	 40 !��A �" � �c���� R0J?�9 :� 40   ��2��� ��23� 9#6   %�2& �, �� %��2.+/0   $�#2	 *�2+
)��J&\ $�#	( !"#� $��� ��9 ��0� !�+F� 9���� %#6 40 .$�#	 C�0J�0 40 �" � c����   N��2�

   12�S�� c2`�� :2� R0#�< -� !"#� $��� 40 {0��+60 9!&1� !]/0  �4�0 C&�,9  �]�   2z\ 
�60 $�#	 C�0J�0 %040 �� %��)?� C&�, R�?� .-��J&  %�&    12��@ ��12/ C&�2, J?A $�#	

�����  %�&/0�60 %��.+ . �0�#;A1 0� !� IF� %#�"0 R0#	 d�0� !�#�f�   -+���\ 1 �FA0�.  
%��)?� C&�, %0�� �" � $J< 9�" � 1�S�� 9G�0�����9 N��;	   �C�0J�0 -�   *#2� aDl) ��

&1� !]/0  �4�0 C&�, ��>!  �& *#� �4�0 C&�, 7`6 -�(  N�0#< 40�WX� ���� ��   $�2��
�60 �" � �;6 40 !"#�. !"#� $��� ���� �� -f/  ) qrs��� � �� ����  %�& -+2��5 (  J2?A

40  N�0#<�WX� ����� �;6 40 !"#� $��� ���� ��  %�&�60 %��.+/0 .�� �401A0 �&  -2� !"#� $�
 �" �-+F�0  �#� �	 $�#	 C�0J�0 9�1&�3� �1�  $�#	 40(1& %�0�5  12�    %��2.+/0 I�0�2� 40
�" �  �WE+�!� ���5 .d�A ��\ N����9 N�+F� !"#� $��� �401A0 �&    !"#2� $�2�� ���� 91��� �	

 $�#	 *�+�, �� !"#� $��� �#@ '��)=;< 40�WE+� !� ���5.  

                                                           

1. � � -  R��#5)1983 (!;A Np�/ J��;	 ��`+<0   ���� R�?�  �O0#6   04 1�� !"  91A#�)2009 (  !2� R�2?�      12��� -2, 12��,
�#� Np�/ J��;	  � RS R�?� . �O0#6   04 1�� \]"�d� Q�60 ��)2009(   �1&�23� $�#2	 40 (0�2MA0 !f�� 9     $�#2	 �2� �12�

(1& %�0�5   %0�� !.@�� �1� ��`+<0 -, !	�#n �� 9�60 ����(0�MA0 !f�� (1& $�#	 40  %�0�25  40 �12�   �0��2B+A0
�60 !��#	 .      !2� N2n�l !"#2� $�2�� ��2)=;< Q�260 �� -, �60 %�?h+� ���� R#O 9c/0  ��     $�#2	 40 12��� 9�#2�

�1&�3� �60 !"#� $��� U�0�0   �60#@ �� !�+`� ��`+<0 !"  9�#� ��f+60 �1� .� 9L?�M	 G�0 ��   04 12�� U12�0 -� ->#	 �
 �O0#6  )2009(�1&�3� $�#	 �!f�� 9 (1& $�#	 40 �1� %�0�5  �1�)*�6 �� -��A�� %�& -]6#	 %�& (   i@�2� \2"J�� -�

�60 �1� ���f+60 -+F�0  �?h+� R0#�< -� RS 40   -`6�M� ���� .       �2��]	 12n�� ��#2n -2� ���2� '12l0  9G�0�����
!� R�?�   �#� '(0�MA0 !f�� U1��, �1&�3� $�#	 (1& $�#	 40 �1� �60 %�0�5 .    N2F?O P�2� Q�260 �2� 9G?�|;& - 

 ~��#"   !��#�"0 -, 9R��)1994 (���, *�;<0 0� RS       ��2D�0 40 !2��A R�2�4 �2��� !"#2� $��� -, �60 G�0 �� {�� 91A0
-��J& !��#	 7��0 !;A �@0��� %��.+/0 N�0#< -� %0 1�,.  
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�	$�0 1 .�	 +,$- .��# W�0 �'� �'*� �$9, X�1 '� +%���D ��/Y � �'*� Y�'� .3% � Y�'�- 

 �	�$@)1983(  

Z<># :83>�/$0  

� 9!�r�< �0��B+A0 {�� ������� 9!+M=.� I�0�� �  %�&   G+2FA0� -2� ->#	 �� %��.+/0
 R�?� !"#� $��� -, !"#� aDl 1�� ���,!"#� $��� R��4 c��	   2 d�0� !�]�\ 1 22   �0��2B+A0

G??]	 0� !��#	 !� 1��, .����� !��#	 �0��B+A0 G+FA0� �� !"#� $��� !"  !� �&    $�#2	 12A0#	

  
   �" � 1�S�� C&�,
 %�F, R0�`> R�)�0

->�#� 

  

 �]�z\  �� %��)?�
$�#	 

  

 �� C�0J�0 -� N��;	
 ��> �� *#� aDl
 !]/0  �4�0 C&�,

�" � !&1� 

  
  

 C�0J�0 -� �" � N��;	
$�#	 

  
 �60#@��
 \?"�� *�;<0

� 40 !��#	 $��
!"#� 

$�#	  �1&�3�
�1� 

  
 �� ����� �� !"#� $��� R0#	
 \?"�� *�;<0 �60#@�� ��
 *�;<0   #6 :� 40 !��#	
 *�+�,�� -]��> �60#@��

���� %#6 40 $�#	 

����� N��;	  %0�� %��.+/0 %�&
 %�?5 N)�   $�#	 C&�,

!��#	 �0��B+A0 

  
 �� �0�??h	
!<�;+>0 R��4 

  
 $��� ����

!"#� 
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(1& %�0�5 0 �+;, �� *��]� 9�+3?� 0�1�, G??]	 !��#	 �0��B+A0 4 .�!f��   40 !2��A (�)�
 $�#	(1& %�0�5 �1� �60 !"#� $��� ���� !��#	 �0��B+A0 �� .   $�#2	 C�0J2�0 �� 9G�0�����

(122& %�0�225  C&�22, ���22� !��#22	 �0��22B+A0 �22� �04�22�!22�  122��� $�#22	 C&�22, �22�  
(1& %�0�5 �1� C�0J�0 !"#� $��� ���� !��#	 �0��B+A0 40  !2�  2���1 .   -2A#5�& 9c2/0  ��

$�#	 C�0J�09 :� 40 9�#� L�M� -]��> �� !��#	 �0��B+A0 �� �04�� N;< �� -, #69   K2<��
!"#� $��� ���� C&�, !�  �" � c���� C�0J�0 -� 9���� %#6 40   �#��D�� !� �#�.  

d�0�\ 1 ]f��   -��J& $#�f� Q�60 �� '� -� $�#	 40 !��A�  I�02   3 N�1`	 !� �#�.  

)2(  .t tCinf α= π2

2
  

)3(  ( )e
t tBinf = β π − π 

tCinf  \��J&  $�#	Binf �60 $�#	 �]f�� .N/01l �� 4 c��	 %4�6-]��> R��  9  -2,
N/01l 9�60 $�#	 C�0J�0 40 !��A c���� 1?/ �� $�#	 C�0J�0 R��4 %4�6 !� �#�:  

)4(  .t
t t

t

z − β∂ β= α π = ⇒π =∂π α0  

d�0� Q�60 �� -, �DAS 40\ 2 9. tα π ��J&\  !���A   -]��> �� $�#	 C�0��0 40 !��Aβ   c��2��
d�0� 9�60 $�#	 C�0J�0 40 !��A !���A\ 4    C�0J2�0 40 !2��A !���A �]f��   -��J& %��0�� ��A�?�

�60 $�#	 . 2��J& 40 C?� $�#	 40 !��A �]f�� -, !	�#n ��\      $�2�� ���2� C&�2, 912��� RS
-?>#	 -]��> ���� C�0J�0 %0�� !"#� �60 ���� ./0  ��-�?�� $�#	 9c9      !��#2	 (12& %�2�`� -2,

�0�/ !� ��?59 �WE+�   c���� -� !"#� $��� -, �60 !A4  40 -��J&  %�&$�#	 !� 1&�.  
d�0�\ 3 0� !� ��, !F�#A4�� ���� $#�f� Q�60 �� R0#	 .d�0�\ 5 �60 ���� ���]	.  

)5(  ( )e
tRep = −β π − π  

d�0� R�0��0�/ ��\ 5 ���`< %�> -� 3  c��	 ��19 d�0�\ 1 d�0� ��#n -�\ 6 !� �#�:  
)6(  

tz Cinf Rep= +  
d�0�\ 6 !� :� 40 91�#5 #69  !"#� $��� ���� C&�, ��) $�#	 C�0J�0  $�#2	 �� �04��

(1& %�0�5 �1�(�C�0J�0 N?"� -� 9  �" � c����)!&1� �4�0 C&�, 9%��)?� C&�,  %�&
�" � !]/0 (9 C&�, -]��> N, R��4 !� 1��� .���� %#6 409      C�0J2�0 -2� $�#2	 C�0J2�0

-��J&  %�&����� %0�� $�#	  %�&!<�;+>0 R��4 C&�,   %��.+/0 !� �D��  �#� . 9G�0�����
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�, '���A*�+ 1��,U  $�#	 1�����  -�?�� $�#	 ��A G??]	)      $�#2	 $r2<0 �� !"#2� $�2�� *#2/
(1& %�0�5 �1� (    R0#2	 0�>0 �� a&   1��� -+�0� ->#	 $�#	 40 !��A c����   -��J& -�

 $4t �01+/0 0� %0���6�  $�#	 -� !���(1& %�0�5 �1� 1��� -+�0�.  
 -� �#,�� ��0#� Q�60 �� ���� c��	0� N)� \d�7 �60.  

)7(  ( ) ( ) , , / ,e
tRep M Y UNE AR = −β π − π = 1  

 -,M  9*#� aDlUNE %��)?� ��A9   AR f/  �� ����\ �60 !A��4.  

1 .�$#YF �'*� .��# +,$-  

���S 40 !"#� $��� ���� R#�4S %0��U 1� ���f+60 -��V � �A���#+60 !	.  
-� ����S G�0  ��#n \d�0�8 �60:  

)8(  / /

:

:

c
n n n n

T H
S S

X

H
√ √

µ= − µ =

µ ≠

0 0

1 0
  

cT U���S !	 9�A���#+60 µ Nz�f	 $�#	 �1&�3� �1� 40 $�#	 (1& %�0�5 �1�  �2�  Q�260 
���]	 ���� �60 .�� I�0�� ���� 1��� µ �fn 1��� .��  G?�A�2?�  $�#2	  �1&�23�  �12� 40 

$�#	 (1& %�0�5 �1� !V *�6 %�& 1358  �2	 1388  �260. n  �012]	  �01&�23� )30(   Sn 
(0�MA0 ���?]� $�#	 �1&�3� �1� 40 $�#	 (1& %�0�5 �1� �60 .    {�2� 9Q�260 G2�0 ��H0   

H1 �#� 1&0#@ ��4 ��#n -�.   {�2� G+�����Ho   �2�]� -2�	 %E       !"#2� $�2�� ���2� 12?�
 {�� G+�����H1 *�6 !V !"#� $��� ���� $1< %��]� -�   %�&�60 �#,��.  

2 .	��F'� "#$% '()# '� �'*� .��# +,$-  

d�0� Q�60 ��\ 7 9!�#� R0��0 ��.+/0 %0�� 1��� 0� �#,�� %#�"0 %�BA !A�`�  %4�6 ��2,. 
 �fA �;?/ -, �DAS 40)OIL(  N�0#< 40�?WE	0�5 � ��   �� �2?h+� G2�0 40 9�60 �" � c����

��.+/0 !]/0  !=@0� i"�@�A 1?"#	 ����, )Y (� J�0 �4�0 R 1�U    *#2� a2Dl   �fA)M (
 %��)?� ��A  )UNE (�60 �1� ���f+60 J?A.  

 -� R0��0 ��.+/0 %0�� !"#� $��� ���� c��	 9G�0�������#n \d�0� 9 �60.  

)9(  ( ) ( ) , , / , ,e
tRep M Y UNE OIL AR = −β π − π = 1  
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	��F'� $9,  

 9�;F/ G�0 ���FxA  R0� � *#V ��   �� S�� -+F�0  �?h+� R0#�< -� !"#� $��� ����
-��A��   !=?;M	 ��>  %�&g�� "�6\ ]6#	\ N?=M	 �#3, !� �#�.  9~�26   N2�0#< �WX2� 

N?=M	   �� S�� !"#� $��� ���� !� #�� . ��R����<�;+>0 R��4 c��	 9  c��2�� Q�60 �� !
��J&  -   %�&�� S�� L?�M	 %#�"0 �� !�+`� $�#	 40 !��A !� �#�.  

1 .	��F'� �'*� .��# +,$-  

�0�#;A 2 *�6 !V 0� !"#� $��� ���� ��A�6#A  %�&1358  �	1388 !� R�3A 1&�.1  

  
�	$�0 2 .30�� �'��[� �'*� .��# +,$- += C�1 ��H 1358 �� 1388  

Z<># :\/��0 ��V�� 

                                                           

1.  !��#	 (01&0 -)AS -� ->#	 ��-��A�� �� !� G� 1	 -]6#	 \"�6���O %�&     %��2)=;< ��2�S !"#2� $��� ���� �� S�� %0��   �#�
          !"#2� $�2�� ���2� �� �WX2� N2�0#< N2?=M	   �� S�2� L?�M	 G�0 �� -, �DAS 40   �60 $4t -]6#	 \��A�� �& %��+A0 ��

-��A�� Q�60 �� !<�;+>0 R��4 �c��	 �� S�� N?=M	   �� S�� -]6#	 %�&      :2� 40 9aD�2� \2��A�� $�2;	0 $1< N?"� -� 9�60 �1�
     R0�2�0 !�r260 %�#2�;> %J2,�� :A�� �� !=� ��.+/0 �� 4�?A ��#� !A��4 %�6 !;6� ���S R�# À $���& -�   #6)  12�A��

!=@0� i"�@�A 1?"#	 9%��)?� R0J?�(�60 �1� ���f+60 $���O \��A�� %��+A0 �	 4�?A ��#� ���S 40 L?�M	 G�0 �� 9.  
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* 1> 2 � � N��� 9!A��4 cd�� g�� �� 0� !"#� $��� ���� R0J?� I6#+�U  �2�> 
��A�� ���O   !=?;M	\ g�� "�6\ �#3,9 R�3A !� 1&�.  

C�3D 2 .	��F'� �P�# �'*� .��# +,$- �	 \>- ZU�# +0�#Y  

�$>%  +,$- .��# �'*�)37�	( 

!=?;M	 ��> 34/4- 

��A��\ -]6#	 * 0 82/1 

��A��\ -]6#	 $ � 8/13- 

��A��\ -]6#	 $#6 13/4- 

��A��\ -]6#	 $���O 6/5- 

c`�� :L?�M	 g��+A  

�`s� I6#+� �#V -� !�]� R�#�9 *�6 *#V ��  %�&�BA ��#�9  $�#	(1& %�0�5 �1� 
L�M� 40 �60 ��#� �+;, �1� .*�6 �� �60 G);� 1�O�&  �2&  $�#2	 !� �1&�23�  �12�  40

 $�#	(1& %�0�5 �1� �+3?� 1��� .* 1> ��<rV0 Q�60 �� 2 2��A�� �� !"#� $��� 9\  * 0
��#� �#�3� -]6#	9 �� � �� !"   %�& �260 ��#`A �#�3� ���� .    %�0��2�]� R#2�4S %0�2�

?z�� !"#� $��� ����-   %�&H0   H1 -`6�M� !� �#�.     �� �#2>#� ����2�� -2� ->#	 ��
 \d�0�8 �60 ��4 ��#n -� -,:  

/ / ,nX S n= − − = =5 96 9 72 30 
!22�  �0122��  R0#22	��  -`226�M� 0���22, . !22�]� �0122�� G22�0/cT = −3 41 �0122��    9 

/tT = −1 69 �2260 . -22� -22>#	 �22��0-22)� c tT T> �22609 ��22�S !22�]�U  �A���#+2260 !22	
-`6�M� ���S 40 �1�U  Q�60 �� * 1> !	30  �1&�3�)tT (��J� �60 �	9  {��H19  -,

	E?�-+����� 9�60 !"#� $��� ���� $1< 1 !� �#�.  
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2 .	��F'�1 "#$% '()# '� �'*� .��# +,$-  

 * 1>3 R�3A 0� L?�M	 %#�"0 %�&�� S�� !� 1&� .�?h+�   9!"#2� $��� ���� 9-+F�0 c 9
 40 {�< �?h+��1`� 9LOG(OILPRICE(-1) ��   !;+����" ��#n -� �fA �;?/ �?h+� 9
  9-22f/  :22�D(LOG(LIQUID(-2))    9-22f/   � �22� !���122�A a+���22�" �� �0�22??h	 9

D(LOG(UNE(-3))    9-2f/  -26 �2� %��)?� a+����" C&�, �� �0�??h	 9D(LOG(Y)) 9
   9!2]/0  i"�2@�A 1?"#	 a+����" �� �0�??h	AR(2)     -2f/   � �2� !"#2� $�2�� ���2� 99   

MA(3) %#�"0 7"�/ �� N�+F� %�&�?h+� R0#�< -�ARMA(2,3)  �1� �� S�� �60 .R-

squared   Adjusted R-squared -�     N�12]	 ��12/   *12� ��12/ 7?	�	  12�U   9*12�
Durbin-Watson stat ��2�S 9U    9G2F	0  G2���Akaike info criterion   9:2?p�,S ��2?]� 9

Schwarz criterion   J	�0#� ��?]� 9F-statistic���S 9U F �60 .R�;&   �1&�23� -2, �#V 
!� �#�9  �2� !"#� $��� ����     -2f/   � �2??h	�0      40 -2f/   � �2� !���12�A a+���2�" ��

 !f�� N�0#<�?WE	 �0�5 ��!"#� $��� ���� 1A0 .  :2� ��   !;+����" ��#n -� �fA �;?/
    9-2f/  -26 �2� %��)?� a+����" �� !3&�, �0�??h	 9-f/       12?"#	 a+���2�" �� �0�2??h	

 N�0#< 40 !]/0  i"�@�A�WX�  ��#� $��� ���� C�0J�0!" 1A0 .c/0  ��9   �?]2z  �#`�� ��
�fA �;?/ C�0J�0 9%��)?� C&�, 9%��.+/0 2 a�� R0#�< -�  �2" � 1�S�� G��	  2  N2��;	

?"��   !"#� $��� 40 {0��+60 %0�� �" �\ �6�?6 7"�/ �� !��#	  %�& �M=2.� 0�5  -2A��
C&�, !� ��   1��� d�A\ N����9    �2fA %�&12�S�� C&�2,9      !2]/0  12?"#	 12�� C&�2,

 %��)?� �0�??h	 C�0J�0   ��.+/0 ����0� !f�� �W0 ����.  
  
  
  

                                                           

1 . \d�0� -� ->#	 ��7  -2f/  40 -2, �60 %�?h+� ���� -, 1� ��0� R�3A L?�M	 %#�"0 �;F/ �� 9    -+2��5 %�2&
)-+��5 ��)=;< (!� �WE+� J?A   N2?=M	 �� !2d@ !���.	 !=z�f	 �t��]� 40 -+6� G�0 -, �DAS 40   �#�   %�2&

 %�&#�"0 7"�/ �� ��#�ARIMA !� e��.	   G?`	 S -� ->#	 ��   1A#�       \2��� R0#2�< -2� �#,�2� �t��2]� -2)A
-��BA 40 %��?F�      -2� !A�2�4 %�26 !D�26��.+/0 %�2&   !2� ��;2�   12A �)  94�12A01386 :112(  %�2&�� S�� �� 9

 %�&#�"0 40 !A#?6�5�ARIMA �60 �1� ���f+60.  
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 C�3D3 .$9, \/��0 	��F'�  

��#F� t ]/'^ '�[�# �H 

52/1-  7/6-  C 

7/2  37/4  LOG(OILPRICE(-1) 

8/3-  90-  D(LOG(LIQUID(-2))) 

67/1  4/18  D(LOG(UNE(-3))) 

4 7/153  D(LOG(Y)) 

57/1-  35/0-  AR(2) 

- 28/10-  92/0-  MA(3) 

76/0  76/0  R-squared 

68/0  68/0  Adjusted R-squared 

6/1  6/1  Durbin-Watson stat 

58/6  58/6  Akaike info criterion 

92/6  92/6  Schwarz criterion 

16/10  16/10  F-statistic 

c`�� :L?�M	 g��+A  

 %0��-f/  G??]	  %�&�1��� S�� %�&#�"0 R�?� 40 -�?��9   �2+;, -2, !�#�"0 G�  ��2?]�
 �1� ��x+A0 -+�0� 0� J	�0#�   :?p�,S�60 .   %0��	E  �12�1�=� �� 7�0�z %�01��� 1?�

3�� R#�4S 40\  1l0 !)��  �"#�a?;]	 -+��� J> ���  R#?6�5� *r@0 �� �#>#�* 1> 3 
 �260 �1� ���f+60 -+F�0  �?h+�   .  12>*    %�2&4   5     R�23A 0� �#,�2� R#2�4S g��2+A 

!� 1&�.  �DAS 40 L=d� �1/ -, U���S!)��  �"#�a?;]	 -+���     ��2�S ����2�� L2=d� �12/ 40U 
 R��?, :� ��?]�)g��+A �� S�� $�A 4#� %  %0 �0J�0 (��J�   {�2� 9�60 �	h0    �2� !2�+`�

�� 7�0�z %�0���]� $1< !� �#�.  
{��h0 : �0���]� #�"0 7�0�zA1�+F?.  
{��h1 :�0���]� #�"0 7�0�z1A.  
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C�3D 4 .�$#YF �K5/ 3_� +4/	 ',$2 `��L� ;�2�/ '� PDa Cbc �$�1'@� �$9, V����  

 �3� X�1 '� �$#YF \/��0

'/	��# V&U# 
��>�B d# ���L# X�1 '� 8��#F1 

��#F� +4/	  ',$2

`��L� ;�2�/ 

74/3> 85 /5 
 ��;+<0 �� 1n�� :� R0�M� ed6 ��99 

 %1n��=74/3- 
85/5-  

99/2> 85 /5  
� g�� R0�M� ed6 �� ��;+<0 �� 1n�95 
 %1n��=99/2- 

85/5-  

63/2> 85 /5  
 ��;+<0 �� 1n�� �� R0�M� ed6 ��90 

 %1n��=63/2 -  
85/5-  

c`�� :g��+A L?�M	  

  

C�3D 5 .�$#YF K5/� 3_� +4/	 ',$2 `��L� ;�2�/ '� '�[�# K���� �$9, V����  

 �3� X�1 '� �$#YF \/��0

'/	��# V&U# 
B d# ���L# X�1 '� 8��#F��>� 

 ���#F+4/	  ',$2

`��L� ;�2�/ 

74/3> 29 /4 
 ��;+<0 �� 1n�� :� R0�M� ed6 ��99 

 %1n��=74/3- 
29/4-  

99/2> 29 /4  
 ��;+<0 �� 1n�� g�� R0�M� ed6 ��95 

 %1n��=99/2- 
29/4-  

63/2> 29 /4  
 ��;+<0 �� 1n�� �� R0�M� ed6 ��90 

 %1n��=63/2 -  
29/4-  

c`�� :g��+A L?�M	  

3 .	��F'� Z��� ��/Y +%���D   

R#�,0 !� ��� R0J?� R0#	� ��6�?6 40 !��A R��4 �  %�& !"#� $���)��  ( -`6�M� 0� ��2, .
 * 1>6 R�3A 0� ��`6�M� g��+A !� 1&� . �� S�� %0����-��J& 1��� 9 )Cinf(  �2]f��   

)Binf (�#;A �� S�� 0� . 9L?�M	 %#�"0 Q�60 �� 40��J& c���\  2	    i@�2� Q�260 �2� $�#

                                                           

1. MacKinnon critical values 
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 �;?/CPI ��� �;?/ -�\ 1383   ���f+260 12�  -2, �260 �     *#2V �� RS I26#+� c2���
*�6  %�& ��01�� L?�M	423 �60 �1� .`6�M� %0��\ �]f�� )Binf( N�0#< ������ 1��� 9
�WX� �#� -`6�M� !��#	 7��0 40 !��A �]f�� �� .    �� �#2>#� N2�0#< R�2;& N�0#< G�0

 * 1>3  G�060 L?�M	� .  * 12> �� �#>#� R#?6�5� 7�0�z ��A�?� 7�0�z R#+63   
��0� !;+����" I6#+� ��A�?� I6#+� R#+6  %�&-� �&�?h+� %0�� -+����,�6 . N2n�l 40 

 -2� �01�� R#+6 7��z R#+6 �� I6#+� R#+6 ��z  �26�  !2�   RS c2;> 40   12�S   �2&
�]f�� )Binf (�60 �1� -`6�M� .�0J�0 40 !��A R��4 -, �DAS 40   $�#2	 �2� �04�� $�#	 C

(1& %�0�5 �1�        ��2�� C�0J2�0 �� !"#2� $�2�� ���2� C&�2, 9�60 RS c���� 40 �+3?�
 -]��>�WX� �60 ��#`A.  

C�3D 6. +%���D ��/Y �P�# 	��F'� 
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O
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L
O

G
 (Y
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A
r (2)

 M
A

 (3)
 

B
inf

 

C
inf

 

Z
 

I6#+�  47/1 46/5 1/1 47/5 96/5 - 64/0 
   

7��z 7/6 - 37/4  90- 4/18 7/153  35/0 - 92/0 - 

�01�� 7/6 - 41/6 39/491- 22/20 10/841  09/2 59/0 - 13/371 423 87/51 

c`�� :L?�M	 g��+A 

Z�D �3>� � �H	�*>5�- 

�� G�0 L?�M	 R�3A ��0� 1� -, $��� !"#� ��  R0�2�0  �#�23�  ��#2`A    $12<  ���2� �� 
*#V R��4 �� ��A�6#A %���4 �0�;& ��#� �60 .�6�?6 $���  !"#2� ��  C�0J2�0  !���12�A 
%0�� C�0J�0 c���� �" � -� C&�, %�F, >�#�\ �" � �� �1�1�=�  �D�� �123A  �260 

-, �#@ %��#5 $1< �?��#� �� �6�?6 %�& *�+�, $�#	 40 %#6  $�2��  !"#2�  -2�  N2?"� 
*�;<0 �6�?6 %�& �M=.� \A��0�5 !"#� -� %�> /U1<� �6�?6 !"#� �60 .�6�?6  %�2& 

C�0J�0    ��2�� C&�2, K<�� !"#� $��� ���� C&�, L��V 40 !��#	 (1& 40 $�#	 7��0
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�60 �1� -]��>. �� $�#	 *�+�, !"#+� 0� �#@ !"#� $��� 1�O�& 9Q�60 G�0 !� 1A0�9  ��
 *r�+60 $1<   !=]� ��+@�6 Q�60!;A �� $�#	 *�+�, !"#+� 1A0#	  0�2�0 ��.+/0  912��� R

!"#� $��� c���� -� �" � !�+F�0  0��49 :� 40 #69    -2� !"#2� $��� %��+@�6 !�+F�0   
�" �9 ���� %#6 409 !;A  $�#	 *�+�, �� !"#� $��� ���� -� 1A0#	�#� �D�� . �� (���
 9-)AS]6#	   ��+F5\ *�6 �� !n#.@ %�01)A��  %�&   $�#2	 ��2��   *�+�, R�)�0 �?@0

�, ��+@�6 �� 0�N)3� !A# �	 !� 1��;A .c/0  ��9  �� !6�60 �t#M	 1��4�?A R0��0 ��.+/0
!"#� $��� ��+@�69  -� \"J���60 9$�#	 *�+�, !"#+� ���A .  $�2�� ��+@�6 �??h	 ��> ��

N�+F� �!"#� $��� ��D�0 �;6 -� �,�l !������4   !=n0 $01/0 9!"#� 2  I�0�� �� ��54�6
�4�0 �$�BA   %��.+/0 9!6�?6R0��0 !�r60 %�#�;> ! 2  �!�+F�0  N/01l ��G?�E	  �!"��

�60 $��� RS -� �" � .�6�?6 9$01/0 G�0 ���, ��  %�&G?�E	 �� �� !"��   %�2&  40 !2+" �
� � 40 ���f+60 9�0���� v0� 0   Q�#� �04�� ��#�	 L��V  %�& �#�+� G?�E2	    12�A�� !"�2�

v 1�n 9b#)n  %�&-����6   ��2?+@0 R�0� 9%�0�5   Rr2, -2� �+23?�    �� �#23, %�&��2�
�� �� %0�>0  %�& !n#.@ Cx�   $��� �,��3�   !&0�;& �� !=�     !&12� v0� 0 �23A

!>��@ ����3?� !+" � �!=@0�   !� �#�.  
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