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X = In(x) = In(x5%)

(1) Consumption Euler equation:

6 1 1-6 N
C; = Cr_ E¢ci.1 — —— (R, — Ex
Ct 1+9t1+1+9tt+1 (1+9)0_c(t tt11)
1-0
—(1 = VS
+(1—|—0)0'C( p7)us

(2) Investment Euler equation:

— = ,3 = (722N
invi =——inv;_y + ——E;inv;, 4 + ——
t 115 -1 1+Bt t4+-1 1+Bqt
+ ,3 (1 _pinV)U;nv

1+8
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(3) Asset Pricing Euler equation:

—k
% B _Ef 1T-7 . r .
g = —(Rt_Etnt+1)+—_k E:Qri1+ — Etrt"+1_|_g;7
1—7+7r 1—-—74+7r

(4) Real wage law of motion:

A 1 1 WA
Wy = 1+’8tt+1+1+’8t1+1f_ﬁ5t+1 ;Lf;m
+ ﬂfr _ (1 _ﬁ§W)(1 _fw)
1487 (1 +A)(dw+ (T+ A)or)éw

O¢

(dw
XWt—O'LI:t—1 (& - 08_1) —u- - &V
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(5) Capital accumulation equation:

k, = (1- T)RH + Ti?lT/H
(6) Cost minimization condition:
b= -+ (1 + ) + Ky
(7) Production function:

i = o0 + oKy + paytt + (1 - )l
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(8) Inflation law of motion:
1- 1-
b= P+ Ly, LB )
1+ Byp 1+ By (1 +Byp)ép
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(10) Market clearing condition:

Vo= (1-1k-9,)C + TRy inv, + Pyk, i + gyu?
(11) Monetary policy rule:

,A?t = pmﬁt—1 + (1 _pm) [/Jﬂﬁ.t—1 +,UyJA/I] + ST
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(12) Preference shock: uf = p°u? | + &7

(13) Investment shock: u™ = p™u™, + &

(14) Labor supply shock: u- = ptut | + &t

(15) Productivity shock: u? = p*u? | + &2

(16) Government expenditure shock: uf’ :pguf’_1 + stg
(17) Inflation forecast error: iy = 7t; — E;_17;

(18) Real wage forecast error: iy’ = W; — E;_1 W,
(19) Equity premium forecast error: 7} = q; — E;—13
(20) Investment forecast error: 7" = inv; — E,_,inv,
(21) Consumption forecast error: nf = ¢; — E—1&;
(22) Rental rate forecast error: % = P — E,_47f
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; K inv
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» J00D00000O0,Sms(2002) 000000000
gbooooooooo,guoououououodoo
gooo.

yi = As;

St = ©181_1 + Ops;
» JO00O,DSGEO0O00OO0OOO0OOO0OOOODO, O

000o0oo0o, 000000000 (Lubikand
Schorfheide (2004)).

» g0obobougg,0bbooooobbbuoogn
gg.
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Table 1. Prior Distributions of the Parameters

parameters meanings type mean S.D
Structural Parameters
0 habit formation beta 0.7 0.1
o inverse long-run IES normal 1 0.375
o inverse labor supply elasticity normal 2 0.75
1/¢ inverse adj. cost normal 4 1.5
¢ fixed cost share normal 1.45 0.25
[ capital utilization cost normal 0.2 0.075
Yp price indexation beta 0.75 0.15
Yw wage indexation beta 0.75 0.15
ép Calvo price no-revise prob. beta 0.75 0.15
éw Calvo wage no-revise prob. beta 0.75 0.15
Policy Parameters
Pm policy, lag interest beta 0.8 0.1
Hx policy, inflation normal 17 0.1
y policy, output normal 0.125 0.05
Shock Persistence
Pa persist, productivity beta 0.85 0.1
Pc persist, preference beta 0.85 0.1
Pg persist, gov. expenditure beta 0.85 0.1
pL persist, labor supply beta 0.85 0.1
Pinv persist, investment beta 0.85 0.1
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Table 1. Prior Distributions of the Parameters (ct'd)

parameters meanings type mean S.D.
S. D. of Shocks
&c preference shock inv. gamma 0.2 2
Einy investment shock inv. gamma 0.1 2
&q equity premium shock inv. gamma 0.4 2
Za productivity shock inv. gamma 0.4 2
&p price markup shock inv. gamma 0.15 2
&L labor supply shock inv. gamma 1.0 2
Ew wage markup shock inv. gamma 0.25 2
&g gov. expenditure shock inv. gamma 0.3 2
em monetary policy shock inv. gamma 0.1 2
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Table 2. Posterior Distributions of the Parameters

SW ow LOWW INW
(2003) (2010) (2006) (2006)
Parameters mean median median mean S.E. S.D. 90-percent interval CD
Structural Parameters
4 0.592 0.400 0.293 0.641 0.016 0.102 [0.451 0.780 ] 0.345
oc 1.391 2.178 2.167 2.041 0.028 0.296 [ 1.565 2.530] -0.202
o 2.503 3.000 1.359 2.427 0.081 0.718 [1.241 3.589] -0.032
1/¢ 6.962 0.152* 0.541* 8.338 0.036 0.914 [6.870 9.890 | 0.185
¢ 1.417 1.800 1.084 1.581 0.019 0.239 [1.186 1.969 ] 0.417
4 0.201 2.800 0.212 0.182 0.005 0.076 [ 0.056 0.308 | -0.490
Yp 0.477 0.323 0.078 0.613 0.006 0.109 [0.439 0.804] 1.412
Yw 0.728 0.000 0.820 0.578 0.005 0.135 [0.353 0.803 ] -2.566
ép 0.905 0.930 0.834 0.650 0.005 0.042 [0.579 0.726 ] -0.985
Ew 0.742 0.704 0.764 0.367 0.012 0.077 [0.236 0.500 ] 0.023
Policy Parameters

Pm 0.956 0.962 0.830 0.682 0.003 0.034 [0.625 0.736 ] 0.145
1C 1.688 4.000 2.749 1.589 0.005 0.095 [1.436 1.747] 0.262
iy 0.098 0.099 0.055 0.053 0.003 0.042 [-0.013 0.126] 1.208
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Table 2. Posterior Distributions of the Parameters (ct'd)

SW ow LOWW INW
(2003) (2010) (2006) (2006)
Parameters mean median median mean S.E. S.D. 90-percent interval CD
Shock Persistence
pa 0.811 0.957 0.962 0.851 0.006 0.077 [0.691 0.937] 2.116
Pc 0.838 0.876 0.946 0.368 0.020 0.145 [0.170 0.642 ] -0.668
Pg 0.943 0.972 0.945 0.792 0.004 0.075 [ 0.664 0.911] 1.421
PL 0.881 0.974 0.983 0.462 0.007 0.106 [ 0.284 0.636 | 0.582
Pinv 0.910 0.943 0.734 0.871 0.004 0.048 [0.782 0.935] 1.481
S. D. of Shocks

&c 0.407 0.24 0.125 0.077 0.002 0.015 [0.056 0.106 ] -0.087
Siny 0.113 0.059 1.045 0.046 0.001 0.014 [0.029 0.074] 0.573
&q 0.613 7.000 4.047 0.114 0.001 0.017 [0.088 0.144] 0.888
&a 0.639 0.343 0.595 0.110 0.002 0.025 [0.078 0.157] 0.444
&p 0.165 0.172 0.205 0.245 0.018 0.104 [0.092 0.428 ] 0.477
&L 3.818 2.351 2.352 0.074 0.000 0.005 [0.066 0.082] 0.941
Ew 0.297 0.246 0.294 0.079 0.003 0.022 [0.052 0.127] -0.829
&g 0.335 0.354 0.287 0.043 0.000 0.003 [0.038 0.048 ] 1.007
em 0.090 0.000 0.000 0.011 0.000 0.001 [0.010 0.012] 0.709
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Table 2. Note

>

SW denotes Smets and Wouters’ (2003) model. OW
denotes Onatski and Willams’ (2010) model. LOWW
denotes Levin, Onatski, Williams and Williams’ (2006)
model.

* indicates that it is the mean of ¢ instead of 1/¢.

The first 250,000 draws of MH algorithm are discarded
to guarantee convergence and then the next 100,000
draws are used

S.E. is computed using a Parzen window.

CD is the convergence diagnostic statistics proposed by
Geweke (1992).
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Figure 1. Data

Note: Series output: Real GDP per labour force, seasonally adjusted (unit is 1 million yen at
1990). Series consumption: Real consumption per labour force, s.a., (unit same as above). Series
investment: Real investment per labour force, s.a., (unit same as above). Series Labor: Labour
input index = (Work hour index*Total Employment) / Labour Population. Series wage: Real wage
index = Nominal wage index / GDP deflator. Series inflation: GDP deflator inflation rate (quar-
terly, annual rate, decadal demeaned). Series Nominal Interest Rate: Uncollateralized call rate
(annual rate, decadal demeaned). Output, consumption, investment, labor and wage are trans-
formed to their logarithms and then detrended using the Hodrick and Prescott (HP) filter. Nominal
rate and inflation are detrended using HP filter without log-transformation. After those procedure,
all above data are obtained by being demeaned.



Output
0.0 0.4 0.8

Nominal Rate

Captal Stock

1.2

-2.0 =12 -04 04

06 10 14

-0.2

Productivity Shock

\_/

2 4 6 810 14 18

Productivity Shock

1.2

0.8

Consumption
0.4

Wage
0.0 0.4 0.8 1.2 16 0.0

3.0 45

Investment
1.5

0.0

Productivity Shock

2 4 6 B 10 14 18
Productivity Shock
T TTE S o
d
/
/
1
1
1
P i dN
7 ‘~~-_\___
2 4 6 810 14 18
Productivity Shock
/’——~-\‘~~~
’ Ss<o
, -
/
/
/
Y oe-l
7 ~ -
' d S _
2 4 6 810 14 18

Figure 3A. Productivity Shock

Rental Rate Inflation

Labor
=0.4

0.2

=1.0

=2.2

1.0

-0.6 0.2

0.2

=1.0

Productivity Shock

2 4 6 810 14

Productivity Shock

———

~~

-~
Sem——-

————

)
2 46 810 14 18

Productivity Shock

2 4 68 810 14

Note: The straight line plot the median response. The dush lines plot the 5th and the 95 percentiles
of the response.



Labor Supply Shock Labor Supply Shock Labor Supply Shock

Y 10
al Q o
2 co
= o
= B ot
> Qo 5©
a< [ +
P 5o ©
S o 1 =
o1 c £o
0] A -
&l U(\! ~S_~ g
CI’ 2 4 B 810 14 18 ‘? 2 4 8 810 14 18 [
Labor Supply Shock Labor Supply Shock
0
© o
@ A
8 ™ £
xo o9 LS
fope 8?*. o2
£o =0 4;:’@.
5 2
=8 W o
o T o
1 1
Y] S
S £ ©
p e [} ¢ Qe
0w e k=]
o B < ol
@© 8? ]
1= 2 “
0 = = -
oY ~ =)
o
1
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Note: The straight line plot the median response. The dush lines plot the 5th and the 95 percentiles
of the response.
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Note: The straight line plot the median response. The dush lines plot the 5th and the 95 percentiles
of the response.
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Figure 3F. Investment Shock

Note: The straight line plot the median response. The dush lines plot the 5th and the 95 percentiles
of the response.
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Figure 3H. Government Spending Shock

Note: The straight line plot the median response. The dush lines plot the 5th and the 95 percentiles
of the response.



Monetary Policy Shock Monetary Policy Shock Monetary Policy Shock

< <
o o NI
o c o (=]
g '4% c?
S am o
Qo == P
£9 a9 oy
o 1 2 1 uE ]
5 =
8 & <
¢ 2 4 6B 810 14 18 ¢ 2 4 6 810 14 18 ¢ 2 46 810 14 18
Monetary Policy Shock Monetary Policy Shock Monetary Policy Shock
3 3
o \ 8 ,—’s‘N\ =
wely St =7 S~ - 3
o @
—© %m \/—\ CEg
5[ N\ @9 o ©
£ \ =0 e T==- -S(ID
£ N\ 1 4 c
Q N\ \ / O]
=N SS= o N g, oo
S QL. V= o
1T 2 4 6810 14 18 ¢ 2 486 810 14 18 ¢ 2 4868810 14 18
Monetary Policy Shock Monetary Policy Shock
= Qal
Q o
82 ©
05 2 S
-I—’C; [ =] ¢ =
(2B £E= o
— g o
@ o! ]
Bg > o
Q= S pE;
(_JCIJ ? <|3

Figure 3l. Monetary Policy Shock
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Figure 2. Marginal Likelihood as a Function of A. (a) 30-year sam-
ple: QII:1974-QI:2004. (b) 30-year sample: QII:1970-Ql:2000. The two
panels depict the log-marginal likelihood function on the y-axis and
the corresponding value of X, rescaled between via the transformation
A/ (1+A), on the x-axis. The right endpoint depicts the log-marginal like-
lihood for the state-space representation of the DSGE model.
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