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Abstract 

Analyzing the formation of bubble prices in stock market is the most important 

macro subjects in recent years. Due to this, in this paper we use a DSGE model 

(developed by Castelnuovo and Nisticò, 2010) in order to study bubbles in stock 

market price index. Because the price bubble is a non-fundamental factor, using the 

approach of separating fundamental from non-fundamental factors is a good way to 

evaluate the formation of the bubble in the stock market. Accordingly, in this paper, 

the variables of changes in inflation, production and stock price are divided into 

fundamental and non-fundamental factors and then investigated the effect of non-

fundamental shocks on macro variables such as stock price and stock price bubble 

formation. By calibrating the model, the results show that non-fundamental factors 

hidden in inflation, production and stock prices cause the formation of bubbles in the 

stock market. Also, among the above factors, non-fundamental inflation factors are 
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the most important factor in the formation of the stock price bubble, and then 

fluctuations in the production sector and the stock price itself. The results show the 

stability in the stock market and avoiding the formation of bubbles in the stock price 

index mainly depends on controlling inflation rate and general prices level. 

Keywords: Stock market, Price bubbles, expectation shock, fundamental and non-

fundamental factors, dynamic stochastic general equilibrium model. 
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 	��" ���- 7 ��" G$	( .
	S4 	�," ��-

   $��, ���" .( =��
 .��"$ "� &���6	< �	�*� �"7$" ��" �$ �"!�
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M��    =��0�4 x���� 2#��4 h	6 �0$�/4 	�$�j� .���+� �$ p�j�*� ��Z .
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M�� -	�L�� 	
 p�j�*� ��Z .
 �-    (&"	�[�$ 7 �0����83) =8��*- �"d��	N" �$�)��" &'( �� 

(Gennaioli et.al) )313:2015M�� 2%���8�4 	]8� !" .(    	�
 ��"d��	N" n�	Z !" �"��]�6" ��-
T����
 �$���)��" %$���/4 ����� N" ��"	
���8
 7 ������ �	���� &'��( ����-	�L�� 	��
 ��"d���	

 �$��)��"   ���    (&"	��$ 7 !	�() =6���(Kurz et.al)   )2031:2005     ���" 	��*� !��Ie .�1j6 .(
     ����N�
 .�6�[� %$��/4 ��/��7 �$ $�)��" .�07" �0�� �$ .( ��" ���o ��" .
 ��"d�	N"

M�� F��7 ��" $�"$ �"	� �� T��
 ���]�6" ��-     $�"7 $��)��" 7 =�
�� 	���L4 %$�/4 ��" �4 $��
 .��6�[�	�I %$���/4 >��� !���;(Multiple equilibrium) " .$����[� %$���/4 .��( ���-$���)�� .��6�

.��"=6    ���" ��� 7 G$�
 %$�/4 ��/�7 =8w �"�"$ ��" ��� 2=8��
      .�1j6 =���; v��o" .�(
    {'1�o" �$ =8���
 .�6�[� %$�/4 �"�"$ $�, .�07" ��/�7 �$ $�)��" 	�" %�� .=8��
 %$�/4

��/� %$�/4 �
 $�)��" (Determinate)�� G=���6 M�� F��7 .S��6 �$ 	�" 7 $��    ����]�6" ���-
w$ $�)��"&e $�� �"�3 �[6��=8w ��/�7 ��  ��� ��/��6 ��[0" �
 $�)��" "� &e G��   =�8��6

>� 7 �w) p0�(  ((Cho and McCallum) )91:2009  .(  

M�� &��� q��4�" $�S�" ����"� �$        �"!��
 7 ��o�), f�g
 �"���]�6" !" ����6 ���-
!" #� ��� ����� �	�d��<	�N�4 G���+6 ����" #!v 2#� ��� p���)4 ��)��" ��-=���"7 ����- �$�

EgQ�       .�( ���" #� �� c7	�; 7 =�	, �$ �-�"�6�, ���;� &$"$ &�Q6 	�" ��" .�!v .$��
�� z	; ��]8� ��=
     �'���/� �$ %��/; ��Qj6 �-�"�6�, !" �Qg
 �6��! G�7$ 	- �$ $��

&e .
 r�6 =�=3 ��-�"�6�, !" �Qg
 &��! %�Z �$ 7 =6�"$ #� � �"!�
   ��� .;���" ��-  =6���
 2���*��6)2005w .(  �8�� ��Z .
 ��"	
�8
 2��" #� � �/1� c7	; 7 =�	, 	
 z	; &�

   ��� 	[�=��� ��r[���3 #� � �"!�
 �$ �-�"�6�, .( $�� y�+0 =��
 ��|�7 ��"   "d�0 7 =6���
!��6   .�6�� .
 �!�*0=� ���,�� ��"   
 &e �$ .�( =���
 �"     �"�6��, F��6 7$ �8�r[���3 T�+

p-"	;   %=�� &��� !" .=��
    6"��3 %=�� 2$��3�� ���- �[�Q�- � (Perpetual youth model) 
$��V89
 (Blanchard, O.J.)  )225:1985  .��" �"$��,	
 ��9
�� ��" !" (  

�� z	; 2�[Q�- �6"�3 %=� �$ �
 $��   >�� �$ .( $�"$ $�37 �$�)��" %�/; ��� 6
 %���" �
 EgQ� &��!ξ �� 	[�=�� ��Q6�3 =o�$ 6��     .�
 ��-�"�6�, ���,��� ���" �$ .=

7$  .��$ �� p�*j4     #7$ .���$ 7 =�6�"=6 �0��� ��"�"$ }�- .( =8�*- �$"	;" %7" .��$ :=6��
    ����o .�
 ��-�"�6�, =�e�$ 7 �7	N �$ F�84 .=8�*- .����6" �7	N �"�"$ .( =8�*- �$"	;"

&e $"=/4 &$�
 	�L�� ��8V- 7 ��(d� .��$ 7$   ��� T���
 &��! %�Z �$ �-     i1�� ��4 $���
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 #� � �"!�
 �$ �-�"�6�, &��� c$	� .=8��
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     ����]�6" x	�)� i1�� 7 %��� &���! �$ x	)� i1� �4      �7	�N p�S� !" �/
��4 G=�8�e

����6"        !" �/
��4 $��, .�
�6 .�
 ���" .�( =��
 G=8�e !" �"��]�6" i1� 7 %�� &��! �$ G=�
M��  �( ��l� M�� >� 2%�l� &"�8� .
 .$�
 =-"�, �"��]�6" �-    i1�� �$ f�"r�;" T���
 .

�]�6" .( �"��]�6" �H8� M�� >� �� 7 $�� �0�� �7	N     "� G=�8�e �$ #� �� ���� f-��( �
.
 �� �( x	)� f�"r;" T��
 =��
 .��"$ G"	-   $���      >�� =-��� ����o ���" �$ "d�0 7

7!��M�� &e �$ .( $�
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 ��"d�	N" n�	Z !" �"��]�6" ��-  #� �� ��-
�� �4%=� !" .=8��
 	N�� $�)��" �j�j� fg
 	
 =6" �� �[0" ��" J��� ��-   ���-�[0" .
 &"�4
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%=� ��" 	
 $�"7 =j6 &e �$ .( ��" ��" J��� ��-       2$��)��" ����( %$��/4 ����	
 &����" �-

M�� ���	
  ��-    "d�0 7 $�"=�6 $��37 &��r- ��Z .
 �"��]�6" ��1, ��8V- 7 �"��]�6"
G!"=6" ���� ���� �� G=� �	��  - 7 J���" �"�"$ =6"�4      $�7e	�
 i�+�o &"r��� .�
 ���8V

G=Q6         c7� !" G$�H���" ��
 .�( .�0�j� ���" �$ ����� %$�/4 %=� >� !" G$�H��" ���0 .=��

 2��" G=� $�7e	
 &e ��-	��"��< ��r�
   ��� "� &����" ���"       %=�� �$ �"���]�6" p�- ��4 =�-$

y�+0  G!"=6" J��" p- 7 $�� .$�� xd� �	��  
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 ��]8� .
 ��"	
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 .=��
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 .���<	�I %$�/4 G=�=< 2��/��6 ��-�[0" .
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"7 p�-�H� !" ���      ���
 ���07" .�( ���" �"
���� :����4 (Shell) )279:1977( .����<	�I %$���/4 .=��� {	��1� $���)��" !" ���/���7 .��
 �"

U'Z"  ��       M��� !" 	N���� �0$��/4 ��0�� �$ m
��8� .�8� 
 E�)g4 .( $��    �"r�67	
 ���-
=��
 �"��]�6"M�� �	*�� .
 q�
	� G=�=< ��" .     ���" �$��)��" �"r�67	
 7 �;$�)4 ��-

.��< 	
 .w	�" .(    .�S��6 �$ 7 m
��8� E�)g4 �$ 	��L4 T��
 ��" =8�*�6 �"d�	�N�4 $�)��" ��-
�� �$�)��" %$�/4      � �$��)��" %$��/4 ��0�� ���" �$ .=6���  M��� !" 	N���    �;$��)4 ���-

&7	
 ��"!  6" �$ 	��L4 �
 .( =8�*- ��� m
�8� E�)g4 �$ 	��L4 T��
 #$	� �"��]�   �$ .=6���
.��< �
 �$�)��" ��-=�"7 �0�� ��"  ��0�� �$ 2&�*�� ��-    E��)g4 ��9�g� ���-   ���-

���� ���;���$ �47���H��  4 .��w	�" 	��[�$ ������� .��
 �=��88( �~���0�8�4 7 m
���8� 2����+�3	
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.
 ��Z  .6��=8w %$�/4 ��|�7 �
 ��-�[0" �$ %�/�1 �� 	-��   %=�� ��"	
��8
 7 $��    ��
 ���-
  .$�
 =8-"�, �0$�/4 ��8w $�37 �"	
 =�=6�( ��	� 
 ��/��6 %$�/4  

��" M�� .(    &����6 $��S�" T���
 "r67	
 �;$�)4 ��-    �$ 	���L4 7 �$��)��"  E��)g4
m
�8�  �� .( ��" ��" ��0$ .
 =6�� $�, �0�� �"��]�6" -  ����S6"(Self-fulfilling)   ���" .$�"$

 $�, �"��]�6"– ; &�w �0�� ��" �$ ����8/� .w .
 ���S6"    .�( $�"$ ���]�6" ($"	�;" ��) $	
     .$��� &e F���7 T���
 .�( =8( ���;� ��+6 .
 G�[6e ����< =-"�, F��7 .
 �o�, G=�=<

.��<	�I %$�/4 ���	
 !" x=- "	N" &$"$ &�Q6 �" $�, �"��]�6" �–  ���� �$ ���S6"   �	���
(�������*4��) ����" �$���)��" %$���/4 7 m
���8� E���)g4 (Matsuyama))1990.(  ���,	
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    ���7� 7 =9H��*
") ���/0�1�(Obstfeld and Rogoff) )1983   $��, �"���]�6" 2(–   ����S6"
�
���� &"�8� ��'j� ��-(Rational Bubbles) r�6 �� &��
 $��2 0 �4=�� .w	�" .   ����� ��H

       ��-$��� 7 ���"�"$ >�� %��� c!�" &���� x���� &$"$ &�Q6 ��]8� .
 7 �0�� $�)��" �$
�� &��
 &e ���]�6"      ��� x���� 2���]8� G!��� ���" �$ ��" $��    %$��/4 !" $��3�� %$��/4 &�

.��< �"       $��, �"���]�6" M��� .�S��6 �$ .( ��"–     ��� $��37 .�
 ����S6"    ��"	
��8
 .=��e
M����  .����<	�I ����-  ���
 �"  2m
���8� E���)g4 �$ 	����L4  ����� T����
   %$���/4 �	����
.��<	�I �"  �� .=6�� 
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      c7� !" G$�H���" ��
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 .=���
 G	��0��( �� $�7e	
      ��r��
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   G$�H���" ��-	��"��< .
 �-$�"=j� �"	
 G	��0�( c7� !" ./0�1� ��" �$ ���0 .$	�� #�S6" ��Q�<
         ���1, 7 #� �� ���� x���� ���8�� 	�
 r��6 ����� ���� �
��!�" E,�� .��" G=�

r�6 ��� 6 �$ .��" G=� �
��!�" 7 ��9+4 ��'j� �"��]�6"  M��� !" G$�H��" �
    ���1, ���-
.��� �$�)��" &'( ��-	�L�� �6��! 	�*� 2���]�6"   .��" G=� �!��  

  

3. /�0�1(&21 3  

�"!�
 �$ ���� ���� .8��! �$ G=� #�S6" ��j�j+4 	��     .�-$ .�
 �0��� ���-1980   �$'���
!�
  �� c7� &��! &e �$ ���0 .$$	�     $7=�/� .�0�j� ���" ����	
 � 3 �;�( �( ��-   .�


c7� .-$ �$ .��" G$�
 �j��14 �"��]�6" 7 �6��! �	� ��-   %=�� �����4 �
 =/
 ��-   ���-
��� .
	S4 ��8V- 7 �9�9+4 =�=3        !" p�- G=��=< ���" 2�0��� ���-�"!�
 �$ ����� �	��

   7 #"$e 2���/0�1� ���" .93 !" .�;	� �"	� �
��!�" $��� �
	S4 T�� !" p- 7 �	]6 T��
&"	[�$ (Adam et.al) )16:2019 (       ���[0" >�� ��
 "� #� �� �"!��
 �$ ���� ���� .( ��"

G$	( ���	
 ���� %$�/4     ���� ����;� ����	
 .�
 $�, .0�j� �$ &��=8*��6 ��" .=6"   ���-
.�,"$	< ���	�e �$ ���S4 �"7$" 7 #� �      >�� ���8�� 	�
 G$�H���" $��� ���S4 �"7$" %=� .=6"

7�
 ���Q4 &e .
 .( ��" $�"=6���" ��[0"     .�( ���" G=�� G$7r�;" r�6 #� � �"!�
 $��� �$ �
f���<   .��;�� K���" 	
 .��" G=� .;��" &e .
 r�6 $�3�� �
	S4 ��-     2f-7|�< ���" ���-

��� ����      T���
 .�( ���" $��)��" �/�"7 fg
 .
 ��"	� �
�� � 3 ��" !" #� � ��-
%�8[�� $�S�" .���	� $��� �$ =�e��(�6 ���� ��- �� =�=3 ��"d� ��  .=6  

      �;��-� !" G$�H���" ��
 .�( G!��� ���" 	[�$ ��/0�1� .93 !"    #��S6" ����� %$��/4 �
.�;	�  &"	[�$ 7 �Y��� m��3 ./0�1� 2��"(Miao et.al) )609:2015  $��, n�j+4 �$ .( ��" (

     7 #� �� �"!��
 ����� &���� q��4�" ���	
 ��]8� .
 �;$�)4 ����< ���� %$�/4 %=� >�
 �
 �j�j� ���S4 �"7$"G$	( ��"	Z ��r�
 c7� !" G$�H��"  ���� .=6"     ���" �$ ����� �	���

  %��j�6" =67� 2���*�" M�� >� �����8� �
 &e �$ .( ��" Eg� ��-�7�
 ��8�� 	
 %=�
   %=�� R����6 .��" G=� EgQ� "r67�$ ������" $��� n�	Z !" $�)��" �/�"7 fg
 .
 ����

�� &�Q6 &���6 G=� M�� ��" .( =-$ � �"!�
 ��-  "� $��)��" �j�j� fg
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�� i�	Q4 ��� ��
 K��" ��" 	
 .=8(         q���4�" >�� $��)��" ��j�j� f�g
 7 #� �� ���-
�(� �9o" ���� 7 G$�
 p�j�*��� ��*+� �$�)��" n67� 7 $ .$�� 

) &"	[�$ 7 �=�"1397 (.0�j� �$    :�*
 ��
 $��,   ���[0" >��     �����< ����� %$��/4
2�;$�)4 ���	
 �
 ���� �j�j� ���S4 ��- 2   #� �� �"!��
 ���� ���� G=8-$ ��� ��"��

 &"	 4 $��� "������8� G$"$ �"	� =�6"  �$ ��(d�� ���[0" .  7$     �$ :���" G=�� #��S6" ����8��
.��< %=� %7" ����8� �� ���	
 ���*�" M�� $�37 �
 n�j+4 �"   �� 84 #7$ ����8� �$ .$��

 K��" 	
 .$�"=6 ���� %=� �$ ���*�" M��  	�
 !" G=�� �o�� R���6e %=�� $�72   M���
   " ���-	�L�� 7 #� �� ���� �$ &���6 $�S�" �$ ���*�"      �� � f�j6 &"	��" &'�( $��)��

.��"$    m��8� ��	� � &"�8� .
 ���*�" M�� r�6 %=� O6���"7 .�rS4 R���6 K��" 	
 .��"
      � �� ���� ��6����6 &e %���6$ .�
 7 ����� ��6���6      M��� ���" .���" G=�� ��;	/� #

"K��/6     �� ����� ���*6 G!"=�6" $��� �$ �-�"�6�, ��-�7�
 G=8-$    ����� .�
 ���*6 ��=
=�=3  �� ��$7=+� n�	Z !" 7 =��
 -�� %�j�6" �/�"7 $�)��" .
 ������" ��-   .=
��  

) &"	[�$ 7 �	�Q
1395 �$ (./0�1� $�,  #� ��� �"!��
 ��6���6 7 �0�< ����� q��4�" 2
 !" G$�H���" ��
 "� &"	��" �$     ���" �$ .=���6 ��� ����	
 �;$�)4 ����< ���� %$�/4 %=��

      p�S� =��� ������� G=���� ����� �0�< p�~� 7$ �$ �0��< ��"d�� ����� fj6 n�j+4
       y��+0 ��
 =��=3 �r�8�( %=�� J�0�� �$ 2.8� 
 7 ��8�� J�"	�� ��
 ���9�4 G=���� 7 %��<

 �� &"	�" $�)��" �"	�
 ���" ��- ��� 7 �-$r��$ ��=8�*w  �!��� %=  ���" G=���$ . 
��" 	Z !" #� �� �"!��
 ����� ��[0"n�       c!�" .�
 ���*6 ��-�"�6�, .�6�8�
 c��, �"$�j��"

�� �"=�=< �- �(	� #� � �"!�
 $�� . R���6 ��� &�Q6 %=� ��"  .�( =�-$    �"����]�6" M����
 &e %���j�6" 7 ���" G=�� 	-��� =��=3 ����� .�
 ���3 ���� ��*6 G!"=6" 	[6��
 �67�$ 

 ��$7=�+� n�	Z !" �/�"7$�)��" .�
      ����o "r�67�$ �������" ���- ���   .�( $	���  G=�� 
=�-$ �� i���4 "� �/�"7 	�$�j� �$ �"	��L4 !" � 3�4 �
�� fg
 7 #� � �"!�
 ��6����6.  

  ���" �$ .( �$�"�� 7 G!�� ��" �$ G=� #�S6" ��/0�1� 	��� �
 	��� ./0�1� r��4 .37
� �"	� G���" $��� �*�    #� �� ���� x���� �;	o ./0�1� ��" �$ .( ��" ��" ��" .�;	


 ��" G=Q6 y�+0 ���� &"�8� .
 &e �=�=89
 �"=j� !"     r��6 ���'j� �"���]�6" ���1, .�9
�$�� T��
 ��- .( ��" G=� .�;	� 	]6 ��� �4 $��     r��6 �"���]�6" ��+� !" ���� �	��

  .$�� y�+0 %=� �$ ���� f 3 	[�$ m�8� &"�8� .
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��� �?  

 8
 ���0�/; !" $�)��" .�	� fg
 	��� ��[0" �$ G��[     ��� Eg�Q� �$��)��" ���-   .$���
	
  �� z	; K��" ��"  >� $��G�[8
 !" fg
    =�6�"$ "� ��-v�( !" >�	- =�0�4 .H��7 .( �-

G$	, fg
 &"�8� �
 7 c7	;(Retailer) �� ��"d[��6 7	�6 =�0�4 ���� 2=6��   "� $��, ���( �
G�[8
 !" �7	�6 G=88( .�	� ��-     Eg�Q� =��0�4 �~��0�8�4 !" G$�H��" �
 7 G$	( �;���$ ��(

�� .�	� 7 =�0�4 "� $�, %�)+� ��7	; G=� fg
 .4�, �$ .=88((Wholesale)   $��)��"
G$	, �v�)+� ���4    .�
 x	�)� �
�� ��-v�( J0�� �$ "� &e 7 G$	( �;���$ "� &��7	;

x	)� (�� .�	� ��� 6 G=88      ���" ��*� ���" �$ K���" ��" 	
 .=8(   G��[8
 .���$ .��   ��-
$����� �"	� ���	
  (f0"7) =6	�� (Walsh))28:2010    .��07" �v$��/�  ���" 	(� .
 #!v .(
fg
 	- �$�)��" ��-=�"7 �!�*0=� 7 �-     .�/0�1� ���8�� 	�
 fg
   �����*�6 7 7�89����(

)1706:2010�� ( *0=� �;	o 7 =��
�0�< fg
 �!�    &��=8�*��6 �!����[0" K��" 	
 .0�j�
.��" G$�
  

     ) $��, ���� 6 ���-v�( ���7	; G=�� G�[8
Yt     ���-v�( J��(	4 7 =��	, n��	Z !" (
.1�"7 G�[8
 :��4 G=� =�0�4 �"     ��
 �~��0�8�4 m
��4 !" G$�H��" �
 7 ����4 ��7	; G$	, ��-

�� .�	� 	�! ���o .
 K��j� .
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�N �-$!�
   :=8(  

�� = �� ��(�)	/(	���)��	
� �(	���)  

 &e �$ .(��� > 0  G$�� 6 �"!�
 �$ �"!�
 ��=� ���� G=8-$ &�Q6   ��-��(�)    f�g
 .���"
      ���-v�( c7	�; 7 =��	, ��+� !" $��, $�� &$	( 	l("=� %��6$ .
 $�)��" ��7	; G=�

 �$ .( ��" ��7	; G$	, fg
 .1��"7 �v�( 	- �"	
 &e ����j4 m
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�� = �� ��(�)	/(	�� )��	
� �(	�� )      )2(  

 &e �$ .(��! &�Q6 "!�
 �$ ��"!�
 ��=� .3�$ G=8-$    f�g
 G��[8
 .���" =�0�4 ��"�� �
.8�r- .( ��" ��( �7	�6 !" �+1� &e .�	� 7 �d3 %��6$ .
 �
����(   ��"=�� "� �7 ��-

�7	�6 ���� 	- �"	
 G�[8
 ����j4 &"r�� K��" ��" 	
 7 =��6     ���" $r���$ i1�� 7 ��(
      ��� ��o�� 	��! ����o .�
 &e �"	�
 �+�3	4    &e �$ .�( $���"�∗(�)  ���$ $r  ���"

�7	�6 ��(  k -�� #"   :=��
  

��(�) = �$∗(%)$∗ �
�(	�� )/� �� 	,						"�∗ = �� "�∗(�)�	/� ��	

� ���   )3(  
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"� .
 .3�4 �
3:$�
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"	
 $�)��" �$ G=� �,"$	< $r��$ �( (    

"�∗�� = � "�∗(�)��(�)��	
�        )4(  

G�[8
   .�
 &e ���,�� .( =6�"$ ��0�/; ��"!�
 �$ $�)��" ��7	; G$	, fg
 �$ %�/; ��-
  F��84 ��0$ .
 ��" ��" $��! &e $"=/4 .w	�" .( #� H� ��" .
 ��" ���)+6" �
��� ���o

.=6�"$ ��� ���/4 ��9
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  :=8��
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 &e �$ .(&� M�� G	 
 ��-      ����H4 J�*�	
 ��6�� �;$��)4 =8�e	; >� !" 7 G$�
 ��7
�� ��/�4 	�! �����[0   :=8(  
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 .1
"� ��" �$ ��8V-Γ G	 
 =�� h	6   .��" �"=��< ��/�7 �0�� �$ E0�,�6 ��7  

m3 �
 G�[8
 &��� :
"7� &$	(      .1��"7 ���-v�( �"	�
 ����j4 m
��4 !" G$�H��" 7 �-  �$ �"
) .1
"�1  :p��"$ 2(  

�� = �6,�
	/(	�') � ��(�)� �

�(	���)/((	�')��) �� = �6,�
	/(	�') Ξ�	

�   )7(  
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 &e �$ .(�� = � ��(�)��	
�   ��8V- 7 G$�
 G=� ��( ����� ���� i1�  

Ξ� = � ��(�)� �
�(	���)/((	�')��)	

�   

   G���[8
 &����� ������ x����� !" ���),�� >���  G=��88(=�0�4 ����-   ���
��� �"!���
 �$
���)+6"    .��"  

G�[8
  .�8�r- ��0$ .
 ��" =6�"$ ��"d� ��� ��9
�� ��7	; G$	, fg
 ��-    :�4	�� ���-
&e !" �Qg
 � 84 G�7$ 	- �$ 2��� �	�� 	��L4 �
   ���/4 .�
 ��*6 �-    =��=3 .�8� 
 ���� �

���� #"=���"     "� =���=3 ����� ����� G�7$ #����4 K����" 	��
 �;	��o 	��[�$ ���Qg
 7 =��88(
gQ�E  ��      � ����;� �!��*0=� ���]8� .�
 "d�0 .=88( ���   G��[8
 ��"d��     f�g
 ���" ���-

z	;  ��   ���� ��=8��*w .��	; K��" 	
 .( $��(Price stickiness)  7�0��((Calvo, G.A.) 
)385:1983 (1 − :� ��"  
 ����� $=��S� �����/4 %���   G�7$ >��� �$ G���[8
 :����4 .��8� 

EgQ�       .�8� 
 K���" 	�
 G��[8
 	��" 7 =��
   3 ���� �!���     G��[6e =�8�6 ����/4 "� =��=
K��"	
  Π�  &��! ��
 E0�,�6 #��4 h	6t-1  &��! 7t &��! �$ ��� 2t+s �� ���/4 "�   :=8(  

���<|�(�) = 	���<�	|�(�)Π��<�	> Π	�> = ��?(�) ��@A./�./ �
> Π<(	�>)  )8(  

 &e �$ .(B  7 .��d� #��4 .
 ��*6 ��=/4 .3�$��?(�)      �$ G=�� ����/4 .�8� 
 ����
 G�7$t  =6	
 �"	
 7i -�� #"  ��8V- 7 =��
s G�7$ $"=/4      ����/4 .�
 �$��� G��[8
 .( ��" �"

 
 ��� $=S��6 $�, .8�   G��[8
 %7" .���$ .=��
   .�
 ��-      "� =��=3 .�8� 
 ���� �4���o
���/4  ��  6���! G�7$ >� �Z �$ &e !" ���6 $�� .( =88(      .�8� 
 q	�� .�( $��� 	l("=�� �
.�4	�  �� EgQ� 	�! ���o .
 &e %7"   :$��  

C� D∑ :�<ℱ�,��< 	
�@A� ���<|� ���? �

�@A./
�./ �

> Π<(	�>) − (1 + ���<� )GH��<|����<�I<J� K = 0
  )9(  

�� ��	/4 	�! ���o .
 =�0�4 =�"7 	- ��� 6 .8�r- .(   :$��  

GH��<|� = $@A
(	�'),@A �

6@A|
,@A �

'/(	�')
   )10(  
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� .(     &���! �$ 	N��� ��j�j� ���� 6 .8�r- ���t+s       &���! �$ .�( ���" �-��[8
 �"	�
t 
.8� 
 �� .��" G$"$ #�S6" $=S� �!��         ���� 6 .�8�r- :����� J�*�	
 "� 	��L�� ���" &"��4

GH��<   :���6 	�! ���o .
  

GH��<|� = GH��< L �M�@A ��@A./�./ �
> Π<(	�>)N�'/(	�')(	��

O)/�O
  )11(  

  :&e �$ .(  

GH��< = $@A
(	�'),@A �6@A,@A�

'/(	�')
    )12(  

G�[8
 !" .��$ 7$ ��" .
 .3�4 �
 %�� �� 2��7	; G$	, fg
 ��-     ����� i1�� &"��4
��� ! ���o .
 "� �-  :���6 	�  

�� = �:�(���	Π��	> Π	�>)�	/�� + (1 − :�)(P�?)�	/�����
�
  )13(  

 

2.4 	(��6�	7  

       x	�)� �$��� .���	; ���8�� 	�
 �"�6��, �;	�)� ��[0" %=� ��" �$(Habit persistence) 
.
 �� .�;	� 	]6 �$ 	�! ���o �;) $��(���( Fuhrer) )2000 :369  :(  

HQ�(R, �) = (H�(R, �) − ℎH��	)   )14(  

 &e �$ .(h     .���" ���� G�7$ x	�)� .
 ��*6 x	)� �!���"�- G=8-$ &�Q6 	��"��<
.8�r- 	
 G7'�   ���"�"$ �����4 � 3 =�	, .8�r- �
 .3"�� �-�"�6�, 2�;	)� ��-    �0��� ���-

" .( =8�*- $�, !��6$�����"�"$ ��  G��[8
 #� � 7 ��07$ .�	� U"�7" ���� �-   ��� ��-   .=���

��
�91� �!��	l("=� �"�6�, 	- x=-      =��e�$ .�( ���" EgQ� =�e�$ i1� .
 .3�4 �


&e   �$ U"�7" ��93 .
 G�7$ >� �;$�)4 ��" �-$!�
 2��( .�	� ��" $r��$ n�	Z !" �-
 G�7$t+1 T��	∗ (R, �)  #� ��� &"r���� 7U��	(R, �, �)   G�7$ �$ &e ���/�"7 ����� .��(t  	��
"	

V�(�)  �� EgQ� 2��"    7 �6��*6" �7	�N :��" �7	N F�6 7$ �"�"$ �"�6�, ��"	
�8
 .$��

 ��" �0�� �7	N .�0�� �7	NΩ�∗(R, �) �� ��	/4 	�! ���o .
   :$��  
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	Ω�∗(R, �) = �T�∗(R, �) + �� � XV�(�) + Y�(�)ZU�(R, �, �)��	
� �  )15(  

     	�
"	
 p �� 	�- ���" $�� .(��Y�(�)        	�
"	
 r��6 p �� 	�- ��"!��
 c!�" 7 ���"
��V�(�)  ��   .=��
  

�� "� �"�6�, x=- K��" ��" 	
 :���6 	�! ���o .
 &"�4  

C� ∑ [�(1 − \)�]�^_`aHQ�(R, �) + blog	(1 − ��(�))fI�J�   

  :	�! .3$�
 =�� .
 .3�4 �
  

��H�(R, �) + C�gℱ�,��	T��	∗ (R, �)h + �� � V�(�)U��	(R, �, �)�� ≤ "�∗(�)��(�) −	
�

��j� + 	
	�kΩ�∗(R, �)   )16(  

 .([	, \ ∈ [0,1]   	��! ����o .
 �"�6�, ��" �"	
 %7" .�4	� .8� 
 :�"	� K��" ��" 	
 .
  :��" &��
 �
��  

ℱ�,��	 = [ op(q@/(r))s@/op(q(r))s = [ �qQ(r)
�@/qQ@/(r) exp	(w��	 − w�)   )17(  

��V�(�) = C�gℱ�,��	���	[V��	(�) + Y��	(�)]h    )18(  

     ���" E0��,�6 �-$!��
 .�
 .3�4 �
(1+rt) U"�7"    G�7$ >�� >�*�� &7=�
   q	�� 2�"
&7=
    :��" &��
 �
�� 	�! ���o .
 ~"	��
�e  

(1 + x�)C�Xℱ�,��	Z = 1     )19(  

$ 2.8� 
 :�"	� K��" 	
 ��8V-   x	�)� &���� �8�Q6�3 ��� 6 h	6 	
"	
 �j�j� $r��
�� �o�� ��"	��" 7 G=� ��=/4   :$��  

"�(�) = b qQ(r,%)
	�y(r,%) = Gz{�(R, �)    )20(  

) .1
"� !" G$�H��" �
18 ) �$ �0��� �7	N ��	/4 !" G$�H��" 7 2(15    �0$��/4 .�3$�
 =��� 2(
)16�� ( "�"$ =6"�4:=��
 �0�� �7	N J*�	
 	�! �;$�)4 �9��H4 #	; �  
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��HQ�(R, �) + C�gℱ�,��	Ω��	∗ (R, �)h = 	
	�kΩ�∗(R, �) +"�∗��(�) − ��j� − ℎ��H��	

  )21(  

) .1
"� �93 .
 7� �� �
21�� 2(    x	�)� &���� �0$��/4 .1
"� >� .
 &"�4    G=�� ��=�/4
  :=��� �7	N �( 7 �$	;  

HQ�(R, �) = 	
| � 		�kΩ�(R, �) + }�(�)�    )22(  

) .1
"� �$22 (}�(�)    	�N G=�� ��=�/4 pS� ����   x	�)� �"	�
 �6��*6" �7   &��=�88(
F�6 k  ��8V- 2��"  

 Σ� = C��∑ [<(1 − \)<exp	(w��< − w�)I<J� � 
  ���" �6��*6" 7 �0�� �7	N !" x	)� .
 ��� 6 ��� K��/�     G7	�� .�- &���� .�(   ��-

>� .��" &��  

1.2.4 ���	 
�� ���� �� ���� ��  

 &��� x	)� ���� i1�k – G7	� !" F�6       ��
 	���8�� ��*6 &7!��� ��[6���� ���o .
 �-
�� .���+� G7	� " $�, pS� %$�/� �6!7 �"�"$ G7	� 	- .( 2$��  :��  

H�(�) = ∑ +�(R)H�(R, �) = ∑ \(1 − \)��rH�(R, �)�rJ�I�rJ�I   )23(  

 &��! �$ �"!�
 .
 $�"7 ��-=�"7 &�wt     �7	�N ����4 ��"	
��8
 2=6�"=6 �0�� ��"�"$ }�-
.9��/� :��4 �0�� �� #�S6" .��d� &"	�  .�
 � 84 &e �9( c!�" 2K��" ��" 	
 2$��   ����o
.0$��� &��� ��[6��� �� ��	/4 ��=� &"	�   :$��  

Ω� = ∑ \(1 − \)��	�rΩ�(R)��	rJ�I     )24(  

�/3 &�w ��"	
�8
 ) .1
"� �$ G=� ��	/4 !��23   ���" �-=��"7 .- K��" 	
 m3 (
  :��"	
�8
  

∑ \(1 − \)��	�rΩ�(R)�rJ�I = (1 − \)Ω�    )25(  
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.��(  0���� �7	��N �����4 .��( ����" ����/�"7 ����" ������.��9��/� :����4 �  ���9�� &"	���
��"= [6  ��  %$�/� ���/3 p � �"�"$ .( $��(1 − \)   .=8�*-  

x	)� .9\*� �"�3    G7	�� 	�- .
 :�4	� �0$�/4 q	� 7$ G=88( p-"	; &��=88(j   :���"
 .1
"�) �7�*4 ���o .
 .3$�
 =��21   ��=�/4 ��)g� x	�)� &��� q��4�" 7 (    ��
 G=��

) .1
"� �$ �$	; �9( �7	N22  .(  

         2���" ��1, Eg�Q� G7	�� 	�
 ��8��� ���-	�L�� J�*�	
 �0$�/4 :�"	� ��" &�w
�� �/3 !" &"�4 G7	� 	
 �!��       "� .
��Q� ��9( :�
"7� !" .���S� >�� ���/4 ��]8� .
 �-


.  :$�7e ��$  

��HQ�(�) + C�gℱ�,��	Ω��	∗ (�)h = Ω�∗(�) +"�∗��(�) − ��j� − ℎ��H��	  )26(  

HQ�(�) = 	
| (Ω�(�) + }�(�))    )27(  

   ��/3 ��
 .�( ��" 	(� .
 #!v    G7	�� 	�
 �!���   .��	� ���-   �7	��6 G=�88(   ���(k - #"
.1
"�  )20         �3 ���� 6 h	�6 ��[6���� ��
 ��j�j� $r���$ �7��*4 q	�� .�
 2(   �"	�
 �8��Q6

.�	� �7	�6 G=88(  F�6 ��(k ��   :p���  

"�(�) = b qQ(%)
	�y(%) = Gz{�(�)   )28(  

    ��[6����� ������ �7���*4 ��	��,e &e �$ .��(MRS    7 G=��� ��=��/4 x	��)� &�����
��"	��"    .��"  

) �v$�/� 2��� 6 �$26) 7 (27�/3 �
 (   " 	�
 �!���   �7	��6 .��	� F"��6   ���(   p�- ��

J�(	4 i�	Q4 .0$�/� �4 G=�   :=�e ��=
 �9( x	)� 	�*� �����< G=88(  

(Σ� − 1)(H� − ℎH��	) = \C�gℱ�,��	Π��	Ω��	h + (1 − \)C�gℱ�,��	Σ��	Π��	(H��	 −
ℎH�h   )29(  

) .1
"�29�� &�Q6 "� �0�� �7	N ��Ne fj6 ( .( =-$  ��� �
\     &e f�j6 2	H�o ��� .

�� �6	( R��=4 .
 .$��  
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3.4 U�	 <==%� � 8�L�
? D�	
G�� ���� 	9�  

.�$�+4"   7 $��, ����" ��" =�e�$ K��" 	
 �	���(      !" ����6 ���
�91� #=�� ���8V-
��(p�)4 2	�! ���o .
 &$	(  �� ��" $r��$ ���/4 .
   :$	��  

"�∗(�)��(�) + ��HQ�b*+(1 − ��(�))   )30(  

     &"	�[�$ 7 R���" $r���$ ��=8��*w .��	; K��" 	
 ��" $r��$ ���/4 ��( 7 !��
(Erceg,  C.J., Henderson, D.W., Levin, A.T.) )285:2000 &"r���� .��
 &e �$ .��( ����" (

%���" :! �6 ���/4 .8� 
 ���o .
 EgQ� G�7$ >� �$ $r��$ $��   ���8�� 	
 �;	o 7
�� ��=/4 "� $�, ��" $r��$ ��� G�7$ #��4     �$ ���" $r���$ K���" ��" 	
 .=88(t+s 

  G�7$ �$ .��( &"	�����( !" .����$ ����" �"	��
t .��8� 
   	���! �����o .��
 ����" G=��� �!����
��	/4  ��   :$��  

"��<|�∗ (�) = "��<�	|�∗ (�)(Π��<�	Γ��1@A./)�(ΠΓ)	�� =
"�∗?(�) ��@A./,@A./�./,./ �

� (ΠΓ)<(	��)   )31(  

 &e �$ .(η    G	� 
 =��� 7 ���� G�7$ #��4 .
 ��*6 ��=/4 .3�$   7 G$��
 ��7"�∗?(�) 
��$  G�7$ �$ G=� ���/4 .8� 
 ��" $r�t �7	�6 �"	
  ��(k   .��"  

e �"	��
�7	���6 !" .����$ &  .��8� 
 $r����$ $=��S� �����/4 .��
 ����*6 .��( ����("�∗?(�) 
#"=�"  �� �� ��	/4 	�! ���o .
 %7" .�4	� .8� 
 q	� 2=88(   :$��  

C� D∑ :!%ℱ�,��< y@A|�@A �"�∗? ��@A./,@A./�./,./ �
� (ΠΓ)<(	��) − (1 +I<J�

���<! )���<Gz{��<|��K = 0   )32(  

 &e �$ .(Gz{��<|�       .�( ���" ��"	���" 7 x	�)� &���� �8�Q6�3 ��� 6 h	6 ��[6���
EgQ�  &��! �$ ��� ��-�"�6�, G=88(t+s     �$ ���
 ��	�,e .�( ��" �	���( .�$�+4" >�

 &��!t .8� 
 �!��   :��" G$	(  

Gz{��<|� = b qQ@A
	�y@A|    )33(  

��  &"�4Gz{��<|�  ��[6��� J*�	
 "�MRS   :���6 	�! ���o .
 $�)��" �(  
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Gz{��<|� = Gz{��< 	�y@A
	�y@A��

∗M
�@A∗ LO@A./�@A./O./�./ N�(�-)A(/.�)�

.(/@�@A )/�@A   )34(  

  :&e �$ .(  

Gz{��< = b qQ@A
	�y@A   )35(  

      ��( $r���$ 2$r���$ ��( E,��� �$ $r��$ ���/4 �7�H�� .��$ 7$ ��"d[��3 �

�� �o�� 	�! ���o .
 $�)��"   :$��  

"�∗ = ^:$("��	∗ (Π��	Γ��1./)�(ΠΓ)	��)�	/� + (1 − :$)("�∗?)�	/� f�� 
 )36(  

 

4.4 U&�	  

�� z	; .8�r- $�� ���0�� n�	Z !" �"=��< %$�/4 >� �$ �07$ ��- m3 �- �� ��7e   :$��  

�� = � �	����� = j�    )37(  

     &'�( ���-	�L�� 	�
 &e ���Ne 7 #� � �"!�
 �$ ���� ���Q4 =8�e	; &$"$ &�Q6 ��]8� .

   7 =� ;���� G���� .
 �!�*0=� !" �$�)��"  >��
��0(Schorfheide and Lubik) )276:2003( 

�� G$�H��"       n�j+4 �"=�j� �r�3 7$ .�
 ����]�6" 	��L�� &e �$ .( $�� �    ���1, 7 	��L�� .��;�
f�< �� p�*j4 �8�
     ) �v$��/� p��*�� ����]�6" ���-	�L�� K��" ��" 	
 .$��46 (– )41 (

.
 �� ��	/4 	�! ���o   :=6��  

C�(����	) = �� +��<��+�� 
C�(����	) = �� +�<<��+�� 
C�(����	) = �� +��<��+�� 
C�(����	) = �� + ��<��+�� 
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 2U�; .1
"� �$ .(C�(����	) 2C�(����	) 2C�(����	)  7C�(����	)     �"=�j� J��4	4 .�

f�<  
 $r��$ x��� 2#� � ��� x��� 2=�0�4 x��� ��-	�L�� �8�
   h	�6 x���� 7 .8�

 7 G$�
 #��4��+�� 2��+�� 2��+��  7��+�� �� &e �
 	��8�� ��1, �"=j� J�4	4 .
   .=��
  

  

5. 9�	�� ��#:;  

1.5 2��E� 8�
�V
� 8
"�����
0 8	E, ��E  

    ,��� ���-	��"��< &$	�( G	��0��( n�	Z !" ./0�1� ��" �$     ����� f�j6 ����	
 .�
 ���� �$
�"!�
  ��     &"	�[�$ 7 �$r��" 2&��=8�*��6 ��Q�< ./0�1� $�7e	
 R���6 !" K��" ��" 	
 .p�!"$	<

)1400 :19   ��� G$�H���" ��-	��"��< .
 �-$�"=j� � 3 (  ��   ) %7=�3 �$ &e .�S��6 .�( $�1 (
G=�e :��"  

 ��EW1
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