
 1

 
 

      
 

 
 

 
 

 
 

 
 

 

Dynamic Stochastic General Equilibrium Model(DSGE)

 
DSGE

Turnovsky (2000)

DSGE

                                                  
† 

 
‡

 



 2

 
 

 

 
 

tD 0� 1� tP  

tS 0� 1� e
tt P1� 0� 0�  

tD tS tP

0� 1� 0� 1� e
tt P1� 1�t

t t 1�t
expectation

t

*
tP  

*
tP

1

00

�
�� �

1

1

�
� e

tt P1�  

*
tP

e
tt P1�

e
tt P1�

 
 

Case 1  

e
tt P1� P  

*
tP

*P
1

00

�
�� �

1

1

�
� P  

*P � P
 

 
Case 2  



 3

e
tt P1�

*
1�tP  

*
tP

1

00

�
�� �

1

1

�
� *

1�tP  

}{ *
tP 1

 

Pt-1

Pt Pt=Pt-1

P*P-1
Pt-1

Pt Pt=Pt-1

P*P-1
 

1.1 ( ) 1.2 ( ) 
 

t 1�t *P *P

11

00

��
��

�
�

 

1�P
*P

01
1

1 ����
�
� 011 �� ��

*P
*P 1� 1�

1� 1�

( )
( )  

1.1 1.1 1�P



 4

*P 1.2

1�P
*P

 
 

Case 3  

1�t t *
tP

e
tt P1�

*
tP

 

*
tP

1

00

�
�� �

1

1

�
� *

tP  

*
tP

11

00

��
��

�
�

*P
 

 
 

 

 

tD 0� 1� tP
d
t	 d

t	 iid ),0( 2
dN 
  

tS 0� 1� e
tt P1�

s
t	 s

t	 iid ),0( 2
sN 
  

t

*
tP  

*
tP

1

00

�
�� �

1

1

�
� e

tt P1�
1�
		 s
t

d
t �

 

 
 

Case 1  



 5

e
tt P1� P  

*
tP

*P
1

00

�
�� �

1

1

�
�

P
1�
		 s
t

d
t �

 

*P � P

 
 

Case 2  

e
tt P1�

*
1�tP  

*
tP

1

00

�
�� �

1

1

�
� *

1�tP
1�
		 s
t

d
t �

 

}{ *
tP

AR

*P
11

00

��
��

�
�

 
 

Case 3  

1�t t *
tP

e
tt P1�

*
tP  

*
tP

1

00

�
�� �

1

1

�
� *

tP
1�
		 s
t

d
t �

 

*
tP

11

00

��
��

�
�

11 ��
		

�
� s

t
d
t

Case 2 e
tt P1�

*
tP 1�t t d

t	
s
t	



 6

 
 

Case 4  
Case3

e
tt P1�

*
1 tt PE � ][ 1

*
�� ttPE t

*
tP  

*
tP

1

00

�
�� �

1

1

�
� *

1 tt PE �
1�
		 s
t

d
t �

 

1�tE  

*
1 tt PE �

1

00

�
�� �

1

1

�
� *

1 tt PE �  

*
1 tt PE �

11

00

��
��

�
�

, *
tP

11

00

��
��

�
�

1�
		 s
t

d
t �

  

 ),( s
t

d
t 		 *

1 tt PE �
*
tP

 
 

 

 
 

1  
2 y o
 

t t  
t tL  



 7

n 1�tL tLn)1( �  

 
 

 

 
 

 

tY ),( tt LKF 1
tt LK ,

 
t  

�� tt LK ,
max t� ),( tt LKF tt Kr tt Lw  

t� tt LK , 2

),( d
t

d
t LK  

),( d
t

d
tK LKF tr , ),( d

t
d
tL LKF tw                       

tr tw

 
 

t  

 

                                                  
1  

K L Y  
),( LKF = ),( LKF ��  

 

0),(
�


�
�

KFK
LKF 0),(

�

�

�
LFL

LKF 0),(
2

2

�

�

�
KKFK

LKF 0),(
2

2

�

�

�
LLFL

LKF
 

 

2 0),( 
�

�
� rLKF
K K
� 0),( 
�


�
� wLKF
L L
�

 



 8

1  
t  

�� �
o
t

y
t cc 1,
max tU )( y

tcu )( 1
o
tcu �� 0)( ���u , 0)( ����u , 0��  

s.t. y
tc ts tw , o

tc 1� t
e
tt sr )1( 1��  

tU
y
tc

o
tc 1� t

tw
y
tc ts

ts 1�t
( ) t

 

1 3 *
ts  

)( *
tt swu �� ])1[()1( *

11 t
e
tt

e
tt srur �� ��� �  

*
ts ),( 1

e
ttt rws �  

tU �

�

�

�

1
)( 1y

tc
�

�
�

�

�
�

1
)( 1
1

o
tc 0��

 
4  

*
ts t

e
tt wr 1/)1(
1

/1 ])1(1[ ��
�

� �� ����  

 
1�t  

t 1�t
 

                                                  
3 

ts
max tU )( tt swu � ))1(( 1 t

e
tt sru ��� tU ts

A  
4 B  



 9

1�t
o
t Lc tt Kr )1( �  

 
 

 
 

 

tL
d
tL tK

d
tK  

),( ttK LKF *
tr , ),( ttL LKF *

tw

*
tr

*
tw

5  

)( tkf �
*
tr , )( tkf )( tt kfk � *

tw tk � tt LK /  

tk

),( tt LKF �� �1
tt LK

 

)( tkf
�
tk , )( tkf �

1��� tk , )( tkf )( tt kfk � �� tk)1( �       

 
 

 

1�t
o
t Lc t

y
t Lc 1�tK ),( tt LKF tK  

),( tt LKF tttt KrLw � 1�t
o
t Lc tt Kr )1( � 1�t

o
t Lc

t
y
t Lc  

                                                  
5 C  



 10

t
y
tttt LcLwK �
�1  

tt Ls
*  

)1()1(

**

1

*

1

1

n
s

Ln
Ls

L
Ls

L
K t

t

tt

t

tt

t

t

�



�




��

�  

 

1�tk
*1)1( tsn ��  

*
ts

e
tt r 1�

 

1�tk n
rws e
ttt

�
�

1
],[ 1

**

 

tk

 

1�tk n
kr t

e
tt

�
��� ��

�
�

1
)1(])1(1[ 1/)1(

1
/1 ���� ��

 

 
 

Case 1  

e
tt r 1� r r

 

1�tk n
rkfkkfs ttt

�
��



1

]),()([
 

1/ ( 1) / 1[1 (1 ) ] (1 )
1 t
r k
n

� � �
�� �� � �� � �



�

 

 



 11

kt

kt+1

0

kt+1=kt

kk0
 

2  
1 45 1 45

1
k  

�

�
�

���
��

�
�

�
�

�

�

�
�

�

�

�
�
�

�
�
�
�

�
��
�

�
��
�

�
��

�
�



1
1

111

11
1
1 r
n

k  

 

�
�
�

�
�
�
�

�
��
�

�
��
�

�
��

�
�




�

�� �
�

�� �
�

��
11

1 11
1
1 rnkr

 

rr 

  

Case 2  

t *
tr 1�t

 

e
tt r 1�

*
tr  

 

1�tk n
kfkfkkfs tttt

�
���

1
)](),()([

 
( ) 

=
n

kk tt

�
��� ����

1
)1(])1(1[ 1/)1(1/1 ����� ���

 
( ) 



 12

)( tkG  

tt kkk 

 �1 k

 

�  �
�

��

�

��

�
1

1
1

1

11

1
1
1

�
��

�

��
�
�



k

n
k

 

1�� 0
k
k 1 1��

11 1 ��� �

t

t

dk
dk

t

t

dk
dk 1�  

�  �  �  
�
�
�

�

�

�
�
�

�

�
���

�

���

�

�
����

���
1

1
1

1 1111 kn
dk
dk

t

t  

6 7 
 

Case 3  

t 1�t *
1�tr

 

e
tt r 1�

*
1�tr  

 

1�tk n
kfkfkkfs tttt

�
��� �

1
)](),()([ 1  

=
n

kk tt

�
��� ���

�
�

1
)1(])1(1[ 1/)1(1

1
/1 ����� ���

 
 

),( 1�tt kkH  
1�tk )( tkh

k Case2

                                                  
6 0k  
7 =1

D
 



 13

Case2
t

t

dk
dk 1�  

�  �  �  ��� �����

��
1

1
1

1

111 ���

�

����



kn
dk
dk

t

t  

 
 

Case 4  

 
 

 
Case2 Case3

 

7

 
 

 

 
  
 ( )  

e
tt r 1�

*
1�tr  

 

 

DSGE



 14

 



 15

( ) 
  

[1] Barro R.J. and Sala-i-Martin X. (2004) ‘Economic Growth Second Edition,’ MIT 
Press. 
[2] Blanchard O.J. and Fischer S. (1989) ‘Lectures on Macroeconomics,’ MIT Press. 
[3] Romer D. (2005) ‘Advanced Macroeconomics Third Edition,’ McGraw-Hill/Irwin. 
[4] Turnovsky S.J.(2000) “Methods of Macroeconomic Dynamics Second Edition,” MIT 
Press.  
 

 
[5]   (2007) . 
 
DSGE  
[6]  (2007) . 
 

 
[7] Varian H.R. (1992) ‘Microeconomic Analysis,’ W W Norton & Co Inc. 
[8]  (1990) . 
 

 
[9]    (2009) 2 . 
[10]  (1995) 2 . 
 

A  

y
tc ts tw ts

o
tc 1� t

e
tt sr )1( 1��

 

te
tt

o
ty

t w
r
cc 

�

�
�

�

1

1

1  

 

�  �  ��
�

�
��
�

�
�

����

�

�
� e

tt

o
ty

tt
o
t

y
t r

ccwcucuL
1

1
1 1

!�  

 



 16

�  0
��

�
� !y

ty
t

cu
c
L

,                                                (A.1) 

�  0
1 1

1
1



�

��

�
�

�
�

�
e
tt

o
to

t r
cu

c
L !� ,  (A.2) 

0
1 1

1 

�

��

�
�

�

�
e
tt

o
ty

tt r
ccwL

!
, (A.3) 

(A.1) (A.2)  

�  �  �  o
t

e
tt

y
t curcu 111 �� ��
� �  

 
B  

�  �  ��

� y

t
y
t ccu

  

�  �  ��
�
�� **

tttt swswu �  �  �  �  ��

�� �
�� *
1

*
1 11 t

e
ttt

e
tt srsru  

 

�  �  �  �  ��
�

�

��

�
��
� *

11
* 11 t

e
tt

e
tttt srrsw  

 

�  �  �
�

e
tt

t
e
tt

tt r
sr
sw

1*
1

*

1
1 �

�

�

�
��
�

�
��
�

�
�

�

 

�  �  

�  

�  

�  
1

1

1

1
*

1

1

1
*

**
11

1

11

1*
1

*

11

11

1

1
1

�
�

�

�

�

�

�

��

�

��

�
�

�
�
�

�
�
�
�

�
��


�
�
�

�
�
�
�

�
��


��


�

�

�

�
�

�

�
�

�

��
�

��

�

�

�

�

e
tttt

e
tttt

tt
e
ttt

e
tt

t
e
tt

tt

rws

rsw

ssrw

r
sr
sw

 

 
C  

tY ),( tt LKF tL  



 17

��
�

�
��
�

�

��

�

�
��
�

�

 1,,
),(

t

t

t

t

t

t

t

tt

L
KF

L
L

L
KF

L
LKF

 

 

ty )( tkf ty �
t

t

L
Y

, )( tkf � ��
�

�
��
�

�
1,

t

t

L
KF , 

t

t
t L
Kk 
  

��
�

�
��
�

�

 1,),(

t

t
ttt L

KFLLKF tL  

)()()()(
)1,(

1,),( '
2

'
ttt

t

t
ttt

t

t

t

t
t

t

t
ttL kfkkf

L
KkfLkf

L
k

k
kFL

L
KFLKF �
��

�

�
��
�

�
��


�
�

�
�

���
�

�
��
�

�



tK  

)(1)(
)1,(

),( ''
t

t
tt

t

t

t

t
tttK kf

L
kfL

K
k

k
kF

LLKF 


�
�

�
�


  

 
 

D   
1
�  

o
t

y
tt ccU 1lnln ��
 �  

 

tt ws
�

�
�



1

*  

 
�  

�  �  
�

�
��

tt k
n

k
��

�

� 11

1
1  

 
 



 18

 What is Perfect Foresight?: Pedagogical Analyses with Simple Models 
 

: Jumpei Tanaka, Masaya Yasuoka, Minoru Hayashida 


