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 (3-2) 

2 2

H F 1 H F t

H ,H tB F ,F tB ,BH tP ,BF tP
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,

1
1BH t

H t
P

i
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,

1
1BF t

F t
P

i
 (3-3) 

,H ti ,F ti H F

F 3-4

 

, ,*
, ,

( )
1 (1 ) t F t F t

F t F t

S B M
i i

PY
                        (3-4) 

 

 , , , ,( ) ( ( ))
expt F t F t t F t F t FS B M S B M M

PY PY
 (3-5) 

*
,F ti F ( ) (0) 1 ( ) 0

3-5

HP Y

, ,( )t F t F tS B M



51 
 

, 0F tB ,F t FM M (0) 1 3-4

Lane and Milesi-Ferretti 2001

 

 

 , , , 1
1

(1 ) t
C t H t t C t

t

P
U i E U

P
 (3-6) 

 1
, , , 1

1

(1 ) t t
C t F t t C t

t t

P S
U i E U

P S
 (3-7) 

 / ,, , 1

1

HM P tC t C t
t

t t t

UU U
E

P P P
 (3-8) 

 / ,, 1 , 1

1

Ft SM P tt C t t C t
t

t t t

S US U S U
E

P P P
 (3-9) 

2  

3-6 3-8 H 2-7 3-7 3-9 F

2-8 H F 3-10

 

 , , ,

, , ,

/ 1
/ 1 1

t F t t H t F t
t

H t t H t F t

S M P i i
CS

M P i i  
 (3-10) 

3-10 ,H ti ,F ti

,/ 0t H tdCS di H ,H ti

H F

 

 

 , , , 1H t H t H tT M M  (3-11) 

3-11  

2-7 2-8 2

2-46  

 

 *
, ,

ˆ ˆ
F t F t ti i nfa  (3-12) 



52 
 

2-46  5)  

 *
, , , ,

ˆ ˆ( )
1t F t t H t H t F t tcs m s m i i nfa  (3-13) 

, ,( ) /t t F t F t Hnfa S B M P Y H F

3-13

tc  

 

2-4.  

 6)

 

 *
, , , , , ,

ˆ ˆ( )i t i i H i t F t i t i tcs i i nfa e  (3-14) 

i  

 

2-4-1.  

2 2

2 6  7)

2002 1

2011 4  

1

                                                   
5) 3-4 3-6 3-7  

1 1 , 1 ,,

, , 1 , 1 ,*
,

1

1

t t t t t C t C tH t

t F t F t t t t C t C t
F t

H

E P P S S U Ui

S B M E P P U U
i

P Y

 

*
, , 1

ˆ ˆ [ ]H t F t t t ti i E s nfa
 

6) Baltagi 2005 Breitung and Pesaran 2008
 

7) 
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LIBOR

LIBOR EURIBOR International 

Financial Statistics Economist Intelligence Unit  

Lane and Milesi-Ferretti 2001

External Wealth of Nations Dataset, 1970–2011 http://www.philiplane.org/ EWN.html

Chow and Lin 1971  8)  

 

3-1  

 

 

3-1 3-2 * / ( )F H FCS SM M SM  9) 
*ˆ ˆ

H Fi i nfa

                                                   
8) interpolate

 
9) 3-1 cs
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 10)  

 

3-2  

 
 

2-4-2.  

Im et al. 2003 ADF IPS Maddala and Wu 1999 Choi 2001 Fisher

 

IPS Dickey-Fuller ,i tz  

 , , , ,
1

p

i t i i j i t j i t
j

z z   (3-15) 

AR p 3-15  

 , , 1 , ,
1

ip

i t i i i t j i t j i t
j

z z z   (3-16) 

1(1 )ip
i j ij

ip
j k j ik IPS 3-16 AR i

 11) LLC

i 0H 0i

                                                   
10) 2001 12 950  
11) Levin et al. 2002 LLC AR
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i i

1H 0i  for 11,2,...,i N 0i  for 1 11, 2,...,i N N N  12)  

Maddala and Wu 1999 Choi 2001 p

IPS AR

IPS IPS

ADF t

Maddala and Wu 1999 i ,i tz 3-15

ADF AR i p i 1
2 ln( )N

ii

,i t i

0H 0i 2N 2

1 i 1H 0i  for 

at least one i Choi 2001 Z 1
1

(1/ ) ( )N
ii

Z N

 

 

3-2  

 

1 p  

2 *** ** 1% 5  

 

 13) SBIC

3-2 cs IPS Fisher

1 1% I(1)
                                                   
12) i LLC

IPS Maddala and Wu 1999
Maddla and Wu 1999  

13) Erceg et al. 2009 0.001  

Chi-square Choi Z Chi-square Choi Z
cs 1.21 (0.89) 6.18 (0.91) 1.22 (0.89) 6.37 (0.90) 1.15 (0.88)

i H -i F *+ nfa -5.86 (0.00)*** 60.40 (0.00)*** -4.42 (0.00)*** 27.83 (0.00)*** -2.82 (0.00)***
-0.39 (0.35) 11.63 (0.46) -0.41 (0.34) 10.85 (0.54) -0.37 (0.36)

Δcs -12.55 (0.00)*** 28.91 (0.00)*** -2.77 (0.00)*** 136.36 (0.00)*** -10.16 (0.00)***
(i H -i F *+ nfa ) -10.36 (0.00)*** 111.38 (0.00)*** -8.97 (0.00)*** 105.09 (0.00)*** -8.51 (0.00)***

-9.85 (0.00)*** 97.86 (0.00)*** -8.15 (0.00)*** 90.02 (0.00)*** -7.55 (0.00)***

IPS
Fisher-type ADF Fisher-type PP
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*ˆ ˆ
H Fi i nfa IPS Fisher 1% I(0)

*ˆ ˆ
H Fi i nfa

*ˆ ˆ
H Fi i nfa I(1)  14)  

 

2-4-3.  

Pedroni 1999

 15) Engle and Granger 1987

 

 , , ,i t i i t i ty x e   (3-17) 

, , 1 ,i t i t i ty y u , , 1 ,i t i t i tx x , , , , ,, ,i t i t i t i t i tw y x u

i i

i ,i tw  

                                                   
14) I(0)

I(0) I(0)
I(1) I(1)

B IPS Fisher
1% I(0)

I(1)
C

D
I(0) I(1)

I(0) 2001 12

I(1) 2-46
ˆ ˆ
H Fi i *ˆ ˆ

H Fi i nfa
1

2013
Kano 2013 2 DSGE 2

6
 

15) Kao 1999 Pedroni
Kao

12
Kao  
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, ,
, ,

, ,

( ) uu i u i
i i t i t

u i i

E w w , ,
, ,

0 , ,

( ) uu i u i
i i t i t j

j u i i

E w w

, ,
, ,

, ,
( ) uu i u i

i i t i t j i i i
u i ij

E w w  

,î te 3-17  

 , , 1 , ,
1

ˆ ˆ ˆ
ip

i t i i t ij i t j i t
j

e e e   

 

Pedroni 1999 panel panel panel PP panel ADF group group 

PP group ADF 7  16)

0H 1i  for all i panel

within group between panel panel panel 

panel PP panel ADF

1H 1i   for all i group group group PP

group ADF 1H 1i   

for all i  

 

3-3  

 

*** * 1% 10%  

 

                                                   
16) panel panel /group panel /group PP PP

panel /group ADF  

Pedroni
Panel ν -statistic 0.28 4.61***
Panel ρ -statistic 0.17 -5.64***
Panel PP-statistic -0.05 -5.80***
Panel ADF-statistic 0.07 -5.32***

Group ρ -statistic 2.32 -1.46*
Group PP-statistic 2.65 -2.64***
Group ADF-statistic 2.23 -3.81***
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2 3-3

7 group 

6 1% group 10%

 17)  

 

2-4-4.  

Pedroni 2000, 2001 Group-Mean 

Fully Modified OLS FMOLS Group-Mean Dynamic OLS DOLS

 

Group-Mean FMOLS Within Group

ˆ
i

ˆ
i

1
ˆ ˆN

ii 1
ˆ ˆN

ii

 
1

, , , , ,
ˆˆ ˆi t i t u i i i ty y, , ,
ˆ

i t i t u, ,,yi t i, ,i,i t uyi iu iiˆ  

 1
, ,

ˆ ˆ ˆ ˆˆu u u i i  

,i ty ,i t,y ,i tx ,i t,x , ,i t i t iy y y, ,i t i t, ,y yi t i t, ,yy , ,i t i t ix x x, ,i t i t, ,x xi t i txx

FMOLS

group-mean Pedroni

                                                   
17) 

Lane and Milesi-Ferretti
3 foreign direct investment portfolio equity debt 

instruments Debt assets
3 foreign exchange reserve

Lane and Milesi-Ferretti cs
3

2 E

7 group 6 1% group 10%

dominate
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2000, 2001 FMOLS

Group-Mean FMOLS  

1

, , , , ,
1 1 1

1ˆ ˆ
N T T

FMG i t i t i t i t u i
i t t

x x x y
N

ˆ̂
T

u ii t uux yi ti tx y, , ,i, , ,, , u i, , ,, ,i t, ,, ,i t,,, , ,x xi t i ti tx xi t i t, ,i, ,,i, ,,i t i t, ,,, ,  

 

1

, , ,2 2
1 1

1 1ˆ ˆ
N T

FMG u i i t i t
i t

V x x
N T i t i tx xi t ii, ,i t i t, ,,  

FMOLS OLS

Bartlett-Kernel Newey-West

 

Group-Mean DOLS

3-18 3-17 ,i tx

,i te ,i tx  

 , , , , ,

q

i t i i t i j t t j i t
j q

y x x e   (3-18) 

Pedroni 2001 DOLS Group-Mean FMOLS

DOLS Group-Mean DOLS , , ,( , ,i t i t i t qz x x ,i t q,,(i t, (zi t (((( ,, ,,, ,,  

,..., )i t qx  

1

, , , ,
1 1 1

1ˆ
N T T

DG i t i t i t i t
i t t

z z z y
N

T

z yi ti t,,,,,i t,,,z zi t i ti ti t i t, ,i, ,,i, ,,i t i t, ,,, , i ty ,t,i t,,  

 

1

, , ,2 2
1 1

1 1ˆ ˆ
N T

DG u i i t i t
i t

V z z
N T i t i tz zi ti t, ,i t i t, ,,  

Group-Mean DOLS Akaike  

2 3-4 3-5

 

3-4 *ˆ ˆ
H Fi i nfa FMOLS

1% DOLS 5%  
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3-4  

 

1 t  

2 *** ** 1% 5%  

 

3-5 FMOLS DOLS FMOLS

FMOLS FMOLS DOLS

FMOLS FMOLS

*ˆ ˆ
H Fi i nfa

Metin-Ӧzcan and Us 2007 García-Escribano and Sosa 2011

FMOLS FMOLS FMOLS DOLS

*ˆ ˆ
H Fi i nfa  

 

3-5  

 
1 t  

2 *** ** 1% 5%  

 

1

FMOLS 4.79*** (133.74) 3.46*** (79.21)
DOLS 3.67** (2.40) 3.65** (2.44)

i H -i F *+ nfa

FMOLS DOLS FMOLS DOLS
0.25** (2.13) 28.98*** (4.10) 4.45*** (30.89) 1.28 (0.59)

18.60*** (207.89) 13.16 (0.50) -1.18*** (-10.59) -5.74 (-1.15)
3.46*** (27.08) 3.99*** (8.52) 0.57** (2.20) 0.72 (0.75)

-30.67*** (-417.67) -31.21 (-0.89) 0.06 (0.56) 0.51 (0.11)
8.68*** (107.42) 9.98*** (3.00) 10.07*** (112.78) 10.63*** (4.78)
27.29*** (417.41) 24.18 (1.44) -12.37*** (-117.94) -11.99*** (-8.64)

i H -i F *+ nfa
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3.  

3-1.   

 

ARDL
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3-2 3-3

3-4  

 

3-2.   

 

Matsuyama et al. 1993

1995 1998

10 MIUF 2

1

Ogawa and Sasaki 1998

1998 11 MIUF

 

 

 

Guidotti and Rodriguez 1992 cash-in-advance model

Uribe 1997 Peiers and Wrase 1997
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Ize and Levy-Yetati 2003

18)  

Mongardini and 

Mueller 2000 Mongardini and Mueller 2000 ARDL

Us 2003 Mongardini and Mueller 2000

M1

2003b

Kumamoto and Kumamoto 2008 Samreth 2011

2005 VAR

1990

 

 

3-3.   

2

0t

 

 , ,
0

0
, , ,H t t F tt

t t
t t t

M S M
E U C K

P P
 (3-19) 

1
, ,, ,

1
H t t F t t

t
t t

M S M X
U C

P P
 

                                                   
18) Ize and Levy-Yetati 2003 2
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1 1 1

(1 )t t tX C Z , 

1 1 1

, ,(1 ( )) ( )H t t F t
t t t

t t

M S M
Z K K

P P
 

3-2 1 2( ) 1/{1 exp( )}t tK K ( ) (0,1)

( ) 0 ( ) 0, 0, 0  19)

tK

2 0 ( )tK 11/ {1 exp( )}

3-1 tK  

H F  

 

1

, , ,

, , ,

/ 1( )
/ 1 ( ) 1

t F t t H t F tt
t

H t t t H t F t

S M P i iK
CS

M P K i i
 (3-20) 

1 2( ) / {1 ( )} exp( )t t tK K K

 

, ,
ˆ ˆ( )

1t H t F t tcs i i k  

( ) / ( ){1 ( )}K K K 3-12

3-21  

 *
, ,

ˆ ˆ( )
1t H t F t t tcs i i nfa k  (3-21) 

Matsuyama et al. 1993

 20)  

                                                   
19) Cuddington et al. 2002  
20) 
Akerlof and Yellen 1985
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tk

 

 

3-4.   

3-4-1.  

 

3-21

ARDL 1 2( , , )p q q  

 
1 2

*
1 , , 2

1 0 0

ˆ ˆ( )
q qp

t i t i j H t j F t j t j j t j t
i j j

cs cs i i nfa k  (3-22) 

tk t

 21)

tk

 

3-22 3-23  

 

*1 1 2 2
, ,

*
, ,

0 0 0

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

( , )

t H t F t t t t

k H t k F t k t k l t l n t n
k l n

B L q B L qcs i i nfa k
A L p A L p A L p A L p

i i nfa k
A L p

 (3-23) 

L 1( , ) 1 p
pA L p L L 0 1( , )i i i iB L q L

iq
iqL 1,2i L 3-23 tk

0 1 1( , ) / (1, )k k B L q A p

0 2 2( , ) / (1, )l l B L q A p delta 

                                                                                                                                                     

2 Mankiw
1985

rule of thumb  
21) Mongardini and Mueller 2000 Us 2003 Samreth 2011 tk
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method  22)  

3-22  

1t t tcs cs cs , 

1

1
1

, 1,2, ,
s

t s t t i
i

cs cs cs s p , 

* * *
, , , , , 1 , 1 1

ˆ ˆ ˆ ˆ ˆ ˆ( )H t F t t H t F t t H t F t ti i nfa i i nfa i i nfa , 

1
* * *

, , , 1 , 1 1 , , 1
1

ˆ ˆ ˆ ˆ ˆ ˆ( ), 1,2, ,
s

H t s F t s t s H t F t t H t j F t j t j
j

i i nfa i i nfa i i nfa s q , 

1t t tk k k , 

1

1 2
1

, 1,2, ,
s

t s t t j
j

k k k s q , 

error correction model ECM  

 

1

2

11
* * * *

10 , , 20 1 , ,
1 1

1
*
2 1

1

ˆ ˆ ˆ ˆ( ) ( )

( ) (1, ) ,

qp

t H t F t t t i t j i H t j F t j t j
j j

q

i t j t t
j

cs i i nfa k cs i i nfa

k A p EC
 (3-24) 

tEC *
1 1 2 2{1/ (1, )} { (1, ) / (1, )}( ) { (1, ) / (1, )}t t t t tEC cs A p B q A p i i B q A p k

1t t
*
i  

*
1 1 3 2p p  

*
2 1 3p p  

 
*

1p p  

*
ij  

1

*
1 3 2i ti iq iq i i  

                                                   
22) 1k 1r /   

r r k r k
ˆ ˆ ˆ 2 ˆˆ ˆ varV ˆ

ˆˆˆV ˆ  
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1

*
2 3i ti iq iq i  

 

1

* , 1,2
t iiq iq i  

ARDL

 

Pesaran and Shin 1999 (0)I

(1)I 3-22 3-24

T T

 

Akaike’s information criterion

AIC 3-23 3-22

3-24

 

 

3-4-2.  

2 3-6

AIC  

3-6

1% 5%

 23)

EC(-1)

1t 1

t F-statistic

Durbin-Watson  

5

                                                   
23) 17

3-24
OLS  
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1%

5%

 

 

3-6 ARDL  

 

*** ** * 1% 5% 10%
  

 

dk k

dk 5% 1%

i H -i F *+κnfa
4.873 **
(1.918)

14.827 ***
(2.354)

2.711 ***
(0.371)

-5.892
(4.727)

10.454 ***
(2.429)

15.524 ***
(4.926)

Const. -1.830
(0.388)

0.556
(0.418)

-0.140 **
(0.060)

-0.249
(0.171)

0.058
(0.183)

-0.040 ***
(0.014)

k 1.403 ***
(0.206)

1.364 ***
(0.204)

1.182 ***
(0.109)

1.157 ***
(0.202)

1.449 ***
(0.241)

1.031 ***
(0.017)

dCS(-1) -0.469 **
(0.202)

0.410 **
(0.176)

0.466 ***
(0.163)

-0.374 **
(0.149)

0.242 **
(0.101)

dCS(-2) -0.346 *
(0.170)

0.258
(0.159)

-0.354 **
(0.154)

0.133
(0.094)

dCS(-3) 0.230 **
(0.096)

d(i H -i F *+κnfa)
4.605 ***

(0.005)
3.351 **
(1.542)

4.873 **
(1.918)

2.588
(1.832)

10.445 ***
(1.994)

4.211
(4.669)

d(i H -i F *+κnfa)(-1)
4.512

(5.925)
0.042

(1.292)
0.838

(1.789)

d(i H -i F *+κnfa)(-2)
2.062

(1.656)
0.576

(2.100)

Const. -0.493 **
(0.229)

0.269
(0.229)

-0.124 **
(0.056)

-0.051
(0.038)

0.014
(0.042)

0.040 **
(0.016)

dk 0.696 ***
(0.246)

0.660 **
(0.257)

1.051 ***
(0.241)

0.209 ***
(0.066)

0.350 ***
(0.099)

1.027 ***
(0.134)

EC(-1) -0.466 ***
(0.098)

-0.484 ***
(0.171)

-0.365 ***
(0.071)

-0.201 ***
(0.073)

-0.242 ***
(0.081)

-0.996 ***
(0.124)

SEE 0.132 0.044 0.024 0.054 0.037 0.033
R-squared 0.314 0.366 0.383 0.290 0.490 0.472

DW-statistics 1.991 2.289 2.021 2.091 1.990 2.072
F-statistic 4.880 3.343 5.866 3.162 5.754 6.705
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tk

3-21 Kalman filter

 

 

4.  

4-1.  

2
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Akçay et al 1997

Generalized Autoregressive Conditional Heteroscedasticity GARCH

Akçay et al

1997 Exponential GARCH E-GARCH

Glosten et al. 1993 Zakoïan 1994 TARCH  

4-2 4-3

4-4  

 

4-2.  

2 1  

Akçay et al. 1997 E-GARCH

Saatçíoğlu et al.

2007 Akçay et al. 1997

Yinusa 2008  GARCH

Granger

bivariate VAR  24)  

 

 

                                                   
24) Neanidis and Savva 2006 bivariate VARMA GARCH-in-Mean 12

Yinusa and Akinlo 2008
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4-3.  

4-1 Glosten et al. 1993 Zakoïan 1994

TARCH

 

 *( )t t t ts i i , (3-25) 

 2
1[ (0, )t t tE N ,  (3-26) 

 2 2 2 2

1 1 1

q p r

t t j t j i t i k t k t k
j i k

cs I , (3-27) 

 

1tI  if 0t  and 0 otherwise 

ts ts

ti
*
ti , ,t F t t H tcs m s m

,H tm ,H tm  

3-25 UIP UIP

t 3-26 3-27 UIP t TARCH( , ,p q r )

1 2
t

tcs indicator function tI t

2
t  

UIP 0t i

UIP 0t i i 0i UIP

leverage effect

0i UIP

UIP

i  

3-27 tcs
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4-4.  

4-4-1.  

 

 

3-3  

 

TARCH(1,1,1)

 

 
25) LIBOR

EURIBOR

International Financial Statistics Economist Intelligence Unit DataStream  

3-3 TARCH

 

 

4-4-2.  

3-7 Bollerslev 1986 ARCH

GARCH 1p 1q TARCH 1r

                                                   
25) 15 91

treasury bill rate  
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TARCH(1,1,1)   

3-7 1%

5%

1% 10% UIP

 

 

3-7 TARCH  

 
1 p   

2 *** ** * 1% 5% 10%  

 

Amato and Gerlach 2002 Aghion et al. 2009

 

α -0.003* (0.058) 0.001 (0.400) -0.016*** (0.000) 0.003*** (0.005) 0.003 (0.295) 0.005 (0.414)
β i-i* -0.440*** (0.000) -1.051** (0.028) 1.014*** (0.000) -0.162 (0.317) -0.152 (0.539) -0.695 (0.302)

μ 0.001*** (0.000) 1.3E-04*** (0.000) 0.002*** (0.0009) 9.11E-06 (0.579) 1.41E-05** (0.013) 2.7E-04 (0.177)
:GARCH(-1) 0.106** (0.010) 1.015*** (0.000) 0.193 (0.125) 0.300** (0.042) 0.996*** (0.000) 0.628*** (0.000)
:ARCH(-1) 0.832*** (0.006) -0.102*** (0.000) 0.026 (0.911) 0.602** (0.012) 0.071 (0.289) 0.032 (0.790)

:TARCH(-1) -0.014 (0.971) 0.145*** (0.000) 1.037*** (0.003) 0.167 (0.671) -0.104 (0.249) 0.250* (0.093)
:cs 0.0002*** (0.000) 5.60E-05*** (0.000) 0.0009** (0.014) -1.68E-05 (0.321) 1.25E-05** (0.026) 6.24E-05 (0.522)
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5.  

 

1

 

Feige 2003 Report of International 

Transportation of Currency or Monetary Instruments CMIR 26) 25

26% 0.36

 

 

                                                   
26) 

1  
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A

3  27)  

 

A-1.  

1 Branson and Henderson 1983

4

 

 
1 1
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( ) ( ) ( ) ( ) ( )
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S S S S
M M i i PY W

S S   (A1) 

 
1 1

, ,, , , ,

( ) ( ) ( ) ( ) ( )

e e
t t t t

F F H t F t
t t

S S S S
SM M i i PY W

S S  (A2) 

 
1 1

, ,, , , ,

( ) ( ) ( ) ( ) ( )

e e
t t t t

H H H t F t
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S S S S
B B i i PY W

S S  (A3) 

 
1 1

, ,, , , ,

( ) ( ) ( ) ( ) ( )

e e
t t t t

F F H t F t
t t

S S S S
SB B i i PY W

S S  (A4) 

 H H F FW M B SM SB  (A5) 

W ( ) ( ) A1

HM ,H ti

, 1
e

F t t t ti S S S 1
e
t t tS S S

 

1
e
t t tS S S

A1 A4
                                                   
27) Giavannini and Turtelboom 1994  
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 1 1
0 1 2 3 , 4ln ln

e e
t t t tH
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  (A6) 

 1 1
0 1 2 3 , 4ln ln

e e
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S S S SSM Y i i
P S S

 (A7) 

 1 1
0 1 2 3 , 4ln ln

e e
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P S S
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 1 1
0 1 2 3 , 4ln ln

e e
t t t tF

H F t BF
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S S S SSB Y i i
P S S

 (A9) 

A6 4 3 2

 

, 1
e

F t t t ti S S S 1
e
t t tS S S

A6 A9

 

 

Bordo and Choudhri 1982

M1 M2 3 Treasury Bill rate

 

Ortiz 1983

1  

Ramirez-Rojas 1985

 

Fasano-Filho 1986 M1

M1
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Rogers 1992

Rogers 1992

 

Clements and Schwartz 1993

 

Selçuk 1994 VAR

 

Rodríguez and Turner 2003

 

De Freitas 2006 VAR M3

 

 

A-2.  

2 2 MIUF liquidity-in-advance

Miles 1978

2

 

Miles 1978

Treasury Bill rate
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2005 MIUF

Vector Error Correction model VECM

1990

1990

 

Ra 2008 liquidity-in-advance 3

M1

M2 2

 

Neanidis and Savva 2009 11 2

 

 

Mongardini and Mueller 2000 ARDL

Us 2003 Mongardini and Mueller 2000

M1

2003b

6

Kumamoto and Kumamoto 2008 Samreth 2011
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A-3. GMM  

3 Hansen 1982 GMM

MIUF

 

Finn et al. 1990 Holman 1998 MIUF

MIUF İmrohoroğlu 1996

MIUF

2 0t
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0
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, ,
d d
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t tt

M S M
E U C

P P
 (A10) 
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t t tX C Z  (A11) 

2 2-16 tZ

1 2 2-3 2-5 2-6
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 1
1

1( ) ( )
T

T t t
t

g I d
T

, (A15) 

( , , , , ) GMM  

 ( ) ( )T T T TQ g W g   (A16) 

ˆ
TW 3 3R R  

Hansen 1982 ˆ( )TJ TQ

=Euler × χ

J-test  

Eichenbaum et al. 1988 GMM GMM

ˆ
R

ˆ
U

ˆ ˆ( ( ) ( ))T R T UT Q Q

χ C-Test Imrohoroğlu 1994

C-test 1 1
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Bufman and Leiderman 1993 Selçuk 1997 Frieman 

and Verbetsky 2001 2003a 6

Selçuk 2003 7

Serletis and Pinno 2007

Samreth 2010 Kumamoto and Kumamoto 2014c 3

 

 

Bufman and Leiderman 1993 İmrohoroğlu 1996 Frieman and Verbetsky

2001 Samreth 2010 MIUF

GMM

 

 

 

B

 

3-1  

 

1 p  

2 *** 1%  

 

 

Chi-square Choi Z
i H -i F * -5.99 (0.00) *** 62.06 (0.00) *** -4.54 (0.00) ***

-0.72 (0.23) 13.17 (0.36) -0.80 (0.21)
nfa -0.10 (0.46) 9.61 (0.65) 0.17 (0.57)

-0.99 (0.16) 17.41 (0.13) -0.86 (0.19)
(i H -i F * ) -9.79 (0.00) *** 104.31 (0.00) *** -8.54 (0.00) ***

-9.01 (0.00) *** 89.95 (0.00) *** -7.55 (0.00) ***
nfa -7.70 (0.00) *** 80.49 (0.00) *** -7.29 (0.00) ***

-6.83 (0.00) *** 65.63 (0.00) *** -6.19 (0.00) ***

IPS
Fisher-type ADF
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C

 

3-1  

 

 

 

 

D

 

3-2  

 

1 DF-GLS Elliott et al. 1996 Dickey-Fuller  

2 *** ** * 1% 5% 10%
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%

ADF DF-GLS ADF DF-GLS
-2.551 -2.265 -7.785*** -4.254 ***
-2.371 -0.701 -6.989 *** -3.514 ***
-2.587 -2.417 -4.958 *** -4.364 ***
-2.594 -2.075 ** -5.080 *** -1.860 *
-3.171 -1.867 -5.829 *** -5.868 ***

-3.563 ** -1.187 -5.647 *** -2.035 **
-2.244 -2.316 -4.072 *** -4.175 ***
-2.020 -2.064 ** -4.097 *** -4.154 ***
-1.740 -1.857 -5.102 *** -4.217 ***
-1.457 -1.285 -5.195 *** -3.098 ***
-2.221 -1.614 -3.343 * -2.949 *
-2.512 -0.965 -3.317 ** -1.872 *
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E

 

3-3  

 
*** * 1% 10%  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pedroni
Panel ν -statistic -0.87 3.98 ***
Panel ρ -statistic 1.21 -4.23 ***
Panel PP-statistic 1.26 -4.61 ***
Panel ADF-statistic 1.19 -4.40 ***

Group ρ -statistic 1.98 -1.50 *
Group PP-statistic 1.98 -2.73 ***
Group ADF-statistic 2.64 -2.43 ***
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4  1) 

 

1.  

1

 

Girton and Roper 1981

Isaac 1989 Mahdavi and Kazemi 1996  

2 7

Taylor

 

Calvo and Rodriguez 1977  

 

                                                   
1) Kumamoto, Masao and Kumamoto, Hisao (2014d), Currency substitution and monetary policy 
under the incomplete financial market, Japanese Journal of Monetary and Financial Economics, 2(2), 16-45

2014  
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IS GDP

Batini et al. 2008 Felices and Tuesta 2013

 

DSGE

 

2 Batini et al. 2008 Felices and Tuesta 2013

New Keynesian DSGE

3

1 2 3

6

4

3

5  

 

2.

2-1.  
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Sutherland 2005 (1 )n a a

0 H ,H tC F ,F tC

H ,H tC F ,F tC Dixit-Stiglitz  

 

1 11

, ,0

1 ( )
n

H t H tC C j dj
n

1 111

, ,
1 ( )

1F t F tn
C C j dj

n
 (4-3) 

, ( )H tC j for [0, ]j n , ( )F tC j for ( ,1]j n h



88 
 

j 1  

h  

 

1

, , , , , , , 1 10

, 1 , 1 ,

( ) ( ) ( ) ( ) [ ]
n

H t H t F t F t H t t F t t t t tn
s

t t H t t F t t t H t

P j C j dj P j C j dj M S M E D

W N M S M D T
 (4-4) 

, ( )H tP j for [0, ]j n , ( )F tP j for ( ,1]j n H

j , tW ,H tT

t 1tD

, 1t t 1t

1

 

j 2)  

 ,
, ,

,

( )1( ) H t
H t H t

H t

P j
C j C

n P
,

, ,
,

( )1( )
1

F t
F t F t

F t

P j
C j C

n P
 (4-5) 

,H tP ,F tP  H F  

 

1
1

1
, ,0

1 ( )
n

H t H tP P j dj
n

1
11 1

, ,
1 ( )

1F t F tn
P P j dj

n
 (4-6) 

H F  

 ,
, (1 ) H t

H t t
t

P
C C

P
,

,
F t

F t t
t

P
C C

P
 (4-7) 

tP  

 
1

1 1 1
, ,[(1 )( ) ( ) ]t H t F tP P P  (4-8) 

4-5 4-7 4-2 4-3 4-6

4-8  

, , , ,0
( ) ( )

n
H t H t H t H tP j C j dj P C

1

, , , ,( ) ( )F t F t F t F tn
P j C j dj P C , 

, , , ,H t H t F t F t t tP C P C PC  

4-4  
                                                   
2) B  



89 
 

 , , , 1 1 , 1 , ,[ ]d d d d
t t H t t F t t t t t t t H t t F t t t H tPC M S M E D W N M S M D T  (4-9) 

h

h  

 ,

,

N t t

C t t

U W
U P

 (4-10) 

 , 1
, 1

1 ,

C tt
t t

t C t

UP
P U

 (4-11) 

 / ,, , 1

1

d
HM P tC t C t

t
t t t

UU U
E

P P P
 (3-8) 

 / ,, 1 , 1

1

d
F

t SM P tt C t t C t
t

t t t

S US U S U
E

P P P
 (3-9) 

4-10 intra-temporal

4-11 Euler

2 4-12 4-14 4-15  

 
1 1

,C t t tU X C  (4-12) 

 

1
1 1 1

,

,
(1 )d

H

d
H t

t tM t tP

M
U X Z

P
  (4-13) 

1
1 1 1

,

,
(1 )(1 )d

F

d
t F t

t tSM t tP

S M
U X Z

P
                  (4-14) 

, ( )s
s
tN tU N                                (4-15) 

Galí 2008 4-12

1/ tX

1/ Euler

tX tZ

tZ Hi Fi

tZ



90 
 

1/ , 0CZ tU

complement

1/ , 0CZ tU

substitutes  3)  

1t 1 ,1 H ti

1 ,1 F ti

4-16 4-17  

 , 1
,

1[ ]
1t t t

H t

E
i

 (4-16) 

 1
, 1

,

1
1

t
t t t

t F t

S
E

S i
 (4-17) 

4-11 4-16 4-17   

 , , 1
,

1

(1 )C t C t
H t t

t t

U U
i E

P P
 (4-18) 

 , 1 , 1
,

1

(1 )t C t t C t
F t t

t t

S U S U
i E

P P
 (4-19) 

3-8 4-18 H 3-9 4-19

F 2-7 2-8  

2-7 2-8 3 H F

3-10  

f H F

                                                   
3) cash-in-advance

S
L / ( / )( / )C CU Z U L L S  

( / ) 0S Z
0CNU 6

 



91 
 

0t

f  

 
*

,* *
0 *

0

, ,
d

F tt f s
t t

tt

M
E U C N

P
 (4-20) 

* * * 1*1 * ,1
, ,* *

*

( / )
, ,

1 1 1

d d s
F t F t tf s t t

t t
t

M M PC N
U C N

P
 

*
,
d

F tM t F *
tP

*s
tN

tX
*
tC

*
tC  

 
1 1 1 1 1

* * * * *
, ,(1 ) ( ) ( )t H t F tC C C  (4-21) 

*0 1 1 H Sutherland 2005 *1 na

H *
,H tC F *

,F tC  

 

1 11
* *

, ,0

1 ( )
n

H t H tC C j dj
n

1 111* *
, ,

1 ( )
1F t F tn

C C j dj
n

 (4-22) 

*
, ( )H tC j for [0, ]j n *

, ( )F tC j for ( ,1]j n f

j 4-5

j  

 
*

,*
, ,*

,

( )1( ) H t
H t H t

H t

P j
C j C

n P

*
,*

, ,*
,

( )1( )
1

F t
F t F t

F t

P i
C j C

n P
 (4-23) 

*
, ( )H tP j for [0, ]j n *

, ( )F tP j for ( ,1]j n F j

*
,H tP *

,F tP H F  

 

1
1

* * 1
, ,0

1 ( )
n

H t H tP P j dj
n

1
11* * 1

, ,
1 ( )

1F t F tn
P P j dj

n
 (4-24) 

4-7 H F  



92 
 

 
*

,* * *
, *(1 ) H t

H t t
t

P
C C

P

*
,* * *

, *
F t

F t t
t

P
C C

P
 (4-25) 

*
tP 4-26  

 
1

* * * 1 * * 1 1
, ,[(1 )( ) ( ) ]t H t F tP P P  (4-26) 

f  

 * * * * * * * * * * *
, , 1 1 , 1 ,[ ]d s d

t t F t t t t t t t F t t t F tP C M E D W N M D T  (4-27) 
*

tW *
,F tT *

t

*
1tD

*
, 1t t  

f

f  

 
*

*

*
,

*
,

sN t t

tC t

U W
U P

 (4-28) 

 
* *, , 1

,* *
1

(1 )C t C t
F t t

t t

U U
i E

P P
 (4-29) 

 
*

*

/ , ,

,,
1

d
FM P t F t

F tC t

U i
U i

 (4-30) 

  

 *
*

, tC tU C  *

*

*
,

*,
d

F

d
F t

M t tP

M
U

P
 *

* ,
,s

s
tN tU N  

 

2-2.  

 

 ,

,

H t
t

F t

P
P

 (4-31) 

j  

 *
, ,( ) ( )H t t H tP j S P j *

, ,( ) ( )F t t F tP j S P j  (4-32) 

4-32 H F  



93 
 

 *
, ,H t t H tP S P , *

, ,F t t F tP S P  (4-33) 

4-8 4-26 4-31 4-33  

 

1
* * 1 * * 1 1*

, ,
1

1 1 1
, ,

(1 )( ) ( )

(1 )( ) ( )

t H t t F tt t
t

t
H t F t

S P S PS P
Q

P
P P

 (4-34) 

1 1

1 1
* 1 * 1 1(1 ) 1 , 0

(1 ) (1 )
t

t t

as n
a a

 

4-34 0n  4) 4-34 H

F

1  

 

2-3.  

j

[0, ]n H ( ,1]j n F  

j j

4-5 4-7 4-23 4-25 H j for [0, ]j n

 

 

*
, ,

* **
, , , , *

* *
, ,

*
, , *

,

,

( ) ( ) (1 ) ( )

( ) ( )(1 )(1 )(1 )

( ) (1 )(1 )(1 )

t H t H t

H t H t H t H t
t t

H t t H t t

H t H t
t t t

H t t

H

Y j nC j n C j

P j P P j PnC C
P P n P P

P j P nC C Q
P P n

P , *

,

( )
(1 ) , 0t H t

t t t
H t t

j P
a C aC Q as n

P P

 (4-35) 

2 4-32 4-33

4-34 0n a

                                                   
4) 0n  



94 
 

*(1 )(1 ) /n n a  

F j for ( ,1]j n  
* *

, ,( ) ( ) (1 ) ( )t F t F tY j nC j n C j  

 
* *

, , , ,* *
* *

, ,

( ) ( )
1

F t F t F t F t
t t

F t t F t t

P j P P j Pn C C
n P P P P

  (4-36) 

* *
, , *
* *

,

( )
, 0F t F t

t
F t t

P j P
C as n

P P
 

0n /(1 ) 0n n

* 1  

 

 , ( ) ( )d
H t t tY j A N j  (4-37) 

, ( )H tY j j ( )d
tN j j tA

 

 1
,exp[ ]

A
t t

A t
A A
A A

 (4-38) 

0 1A ,A t
2
A

 

Lagrange  

 ( )( ( ) ( ))d dt
t t t t t t

t

WL N j A N j Y j
P

 (4-39) 

Lagrange  

 /
( )t t

t t
t

W P j
A

 (4-40) 

Calvo 1983 1

1

1t , 1H tP

4-35

, ,( )H t H tP j P

j H 4-6  



95 
 

 
1

1 ,1 1
, , 1 ,(1 )H t H t H tP P P  (4-41) 

 

 

 
,

, , , ,
{ } 0

max
H t

k
t t t k H t H t k t k t t k

P k
E P P Y  (4-42) 

, , ,/ /k
t t k C t k C t t t kU U P P ,t t kY t

t k  

[0, ]j n 4-35 4-42

 

 ,

, , , ,
, , ,

{ } 0 , ,

*

max

(1 )

H t

H t H t k H t H t kk
t t t k H t H t k t k

P k H t k t k H t k t k

t k t k t k

P P P P
E P P

P P P P

a C aC Q

 (4-43) 

 

 , , , ,
0

0
1

k
t t t k t t k H t H t k t k

k
E Y P P  (4-44) 

/( 1)  

 

 * *
, ( ) ( )d

F t t tY j A N j  (4-45) 

 
** *

1
*,* * exp[ ]

A
t t

A t
A A
A A

 (4-46) 

, ( )F tY j ( ,1]j n * ( )d
tN j j *

tA

*0 1
A * ,A t *

2
A

 

4-40  

 
* *

*
*

/t t
t

t

W P
A

 (4-47) 
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j 5)  

 
* *
,
* * *

1
1

F t t

t t t

P W
P A P

 (4-48) 

 

2-4.  

4-49  

 , , , 1
s s

H t H t H tT M M  (4-49) 

,
s
H tM H 4-49

F

 

 * * , * ,
, , , 1

s F s F
F t F t F tT M M  (4-50) 

 * * , * ,
, , 1( )s H s H

t F t F tG n M M  (4-51) 

* ,
,
s H

F tM * ,
,
s F

F tM F *
tG

F *
,
s

F tM  

 * , * ,
, , ,(1 )s s H s F

F t F t F tM nM n M  (4-52) 

 

2-5.  

4-16 4-17  

 1
, 1 , ,1 1 0t

t t t H t F t
t

S
E i i

S
  (4-53) 

4-54  

 *
, 1 , 1

1

t
t t t t t t

t

S
E E

S
  (4-54) 

                                                   
5) * *

, / 1F t tP P  
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4-11 4-55  

 
*

*

*
, 1

, 1*
1 1 ,

C tt t
t t

t t C t

UP S
P S U

  (4-55) 

4-11 4-54 4-55  6)  

 
*

, 0

,

C t

tC t

U
U Q

  (4-56) 

0

0 1 4-56

7)  

 

2-6.

Taylor  

 , ,1 1
exp

1 1

yn
H t H tt t

tn n
H H t

i r Y
v

i r Y
  (4-57) 

 1 ,t v t v tv v  (4-58) 

, , , 1H t H t H tP P H n
tr

n
tY

frictionless economy tv

,v t
2
v 4-57

4-58

1 AR 1  

 
**

, *
*

1
exp

1
F t t

t
F

i
v

i
  (4-59) 

 * *
* *

1 ,t tv v t
v v   (4-60) 

                                                   
6) *

*
, ,t t t t C t C t

S P P U U 1 0t t  
7) 4-56 social planner

 



98 
 

* * *
1t t tP P * ,v t *

2
v

4-59 * 1

 

 

2-7.  

 

 
1 1

,0

1 n

t H tY Y j dj
n

 
1 11*

,
1

1t F tn
Y Y j dj

n
 (4-61) 

4-61  

 
1 1

0

1 n

t tN N j dj
n

 
1 11* *1

1t tn
N N j dj

n
 (4-62) 

4-61 4-62  
 t t tY A N   (4-63) 

4-35 4-36 4-61 H F  

 , *1H t n
t t t t

t

P
Y a C aC Q

P
 (4-64) 

 
*
,* *
*

F t
t t

t

P
Y C

P
  (4-65) 

s d
t t tN N N 4-10 4-40  

 , ,

,

1
1

H t N t

t t C t

P U
P A U

  (4-66) 

* * *s d
t t tN N N 4-28 4-47  

 
*

*

*
, ,
* *

,

1
1

F t N t

t t C t

UP
P A U

  (4-67) 

 

H , , ,
s d
H t H t H tM M M 2-7

,H ti H 2-7

F
* , * ,

, , ,(1 )d d H d F
F t F t F tM nM n M * *

, ,
s d

F t F tM M  
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*
,F tM F 2-8 4-30 H

F  

 

2-8.

 

4-10 Euler 4-11  

 ,
s
t c t t tn u w p   (4-68) 

 , , 1 , 1
ˆ

c t t c t H t t tu E u i E   (4-69) 

,c tu 2  

 ,
1 1

c t t tu x c   (2-62) 

 2 2(1 )t t tx d c d z   (2-63) 

1 1
1

(1 )

(1 ) (1 )
d

1

2 1 1 1

1(1 ) (1 )

Cd
C Z d

 

 , ,(1 )( ) ( )t H t t t F t tz m p s m p   (2-43) 

, ,
ˆ ˆ(1 )

1t H t F tc i i  

1

1 1
F

H F

SM P
M P SM P

  

2

F 1 F 1 0.5

H F  

2-43 2-62 2-63  

 , 3 , ,
ˆ ˆ1c t t H t F tu c d i i   (2-64) 

3 2
1 1

1
d d   

Felices and Tuesta 2013 2-64

2-64 ,Ĥ ti ,c tu

,F̂ ti
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1

,Ĥ ti 2-43 tz tz ,c tu

1

1 3 0d

2-62 2-63 tz tx ,c tu 4-68

1 3 0d

 

2-64 Euler 4-69 4-70  

 3
1 , 1 , 1 , 1

1 ˆ ˆ ˆ1t t t H t t t H t F t
d

c E c i E i i   (4-70) 

2-41 2-43 2-44 2-45 H F

2 2-46  

 , , , ,
ˆ ˆ

1F t t H t H t F tm s m i i   (2-46) 

4-31  

 , ,t H t F tp p   (4-71) 

4-33 4-8  

 , ,

,

1 , 0t H t F t

H t t

p a p ap as n
p a

  (4-72) 

 

 * *
, , 0t F tp p as n   (4-73) 

4-73 F

4-72 4-73

 

 
*

, , ,

,

1 1t H t F t H t t t

H t t

a a a a s

a
  (4-74) 

4-72 4-34  

 ,
11t t H t t

aq a p p
a

  (4-75) 
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4-63 4-38  

 t t ty a n   (4-76) 

 1 ,t A t A ta a  (4-77) 

4-66 2-64 4-75 4-76

 

 3 , ,
ˆ ˆ1 1

1t t t H t F t t t
ay c d i i q a

a
 (4-78) 

H 4-41 4-44 4-79  

 , ,ˆ
1H t H tp  (4-79) 

 , , 1 , 1ˆ 1H t t t H t t H tp E p E  (4-80) 

,ˆH tp , ,H t H tP P 4-79 4-80

New Keynesian  

 , , 1H t t t H tE  (4-81) 

1 1  

4-75 H 4-64  

 * 2
1

1t t t t

a a
y a c ac q

a
 (4-82) 

4-82 H

F switching factor  

Euler 4-29  

 * * *
1 , 1

1 ˆ
t t t F t t tc E c i E   (4-83) 

F 4-65 4-67 4-73

 

 * *
t ty c  (4-84) 

 * * *
t t tn c a   (4-85) 

*
ta 4-86  

 * *
* *

1 ,t tA A t
a a  (4-86) 

4-56  4-53  
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 *
3 , ,

ˆ ˆ1t t t H t F tq c c d i i  (4-87) 

 , , 1
ˆ ˆ
H t F t t ti i E s  (4-88) 

 

4-57 4-59  

 , ,
ˆ ˆn g
H t t y t H t ti r y v  (4-89) 

 *
* *

,F̂ t t ti v  (4-90) 

tv *
tv 4-58 4-60 g n

t t ty y y

 

 

2-9. Tractable representations 

Malik 2005 Felices and Tuesta 2013 tractable 

representations  

New Keynesian  

4-87 H 4-82

 

 3*4
, ,

4 4 4

21 ˆ ˆ1
1 1 1t t t H t F t

a a da dac y y i i
d d d

 (4-91) 

4 2 1d a a  

4-91 4-78  

 3*4
, ,

4 4 4

1 ˆ ˆ1 1
1 1 1t t t H t F t t

a ddy c i i a
d d d

 (4-92) 

4-92 frictionless economy t 0t

, ,
ˆ ˆ 0H t F ti i 8)  

 *4

4 4

0 1
1 1

n
t t t

dy c a
d d

 (4-93) 

4-92 4-93  

                                                   
8) ,Ĥ ti ,F̂ ti

Woodford 2003

, ,
ˆ ˆ 0H t F ti i  

tc
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 3
, ,

4 4

1 ˆ ˆ1
1 1

g
t t H t F t

a d
y i i

d d
 (4-94) 

4-94 4-81 New Keynesian  

 3
, , , , 1

4 4

1 ˆ ˆ1
1 1

g
H t t H t F t t H t

a d
y i i E

d d
 (4-95) 

4-95 2-64

 

IS H 4-82 Euler 4-70

 

 

*4
1 , , 1 4 1

3
, 1 , 1

1 ˆ

1 ˆ ˆ1

t t t H t t H t t t

t H t t F t

dy E y i E d E y

d a
E i E i

 (4-96) 

4-97  

 4 3
1 , 1 , 1 , 1

1 1ˆ ˆ ˆˆ 1g g n
t t t H t t t t t H t t F t

d d a
y E y i E r E i E i   (4-97) 

ˆn
tr  

 *
1 4 1

4

ˆ
1

n n
t t t t tr E y d E y

d
 (4-98) 

n
ty 4-93  

4 *4
1 1 1

4 4

1 1
1 1

n
t t t t t t

d dE y E a E c
d d

 

4-77 4-84 4-98 4-99  

 *4
1

4 4

1 1
ˆ

1 1
An

t t t t
dr E y a

d d
 (4-99) 

H 4-91 4-87

 

 
2

3*
, ,

4 4

1 1 ˆ ˆ1
1 1t t t H t F t

a a d
q y y i i

d d
 (4-100) 

g
tq n

t tq q n
tq
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2

3
, ,

4 4

1 1 ˆ ˆ1
1 1

g g
t t H t F t

a a d
q y i i

d d
  (4-101) 

 *

4

1
1

n n
t t t

a
q y y

d
  (4-102) 

4-83 4-85 IS AS  

 * * *
1 , 1

1 ˆ
t t t F t t ty E y i E  (4-103) 

 * *1
t ty a  (4-104) 

4-104 *
ty

 

 

2-10.  

4-89

determinacy 4-89 IS 4-97 New Keynesian 

4-95  

 1
1 2 ,

, , 1

ˆˆ1
gg

t tt n
t t F t

H t t H t

E yy
A A B r v i

E
 (4-105) 

4 34 2

1
4 3 3 4

4 4

1 1 11 1 1

1 1 1 1 1 1
1 1

y y

y

d d ad d a

A
d a d a d d

d d

 

3 4 3

2

1 1 1 1 1

0

yd a d d a
A  

1
3

3

4

1 1

1
1

d a L

B
a d
d

  

1L 4-105 4-106  
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11 1
1 2 1 ,

, 1 1, 1

1 1
1 ,

1 1, 1

1 1 ˆˆ1

1 1 ˆˆ1

gg
t tt n

t t F t
H t t H t

g
t t n

t t F t
t H t

E yy
A A A B r v i

Det A Det AE

E y
A A B r v i

Det A Det AE

 (4-106) 

1Det A 1A   

1
1

CDet A  

1 4 31 1 1 1 yC d a d  

11 121
1 2

21 22

A A
A A A

A A
 

33 3
11

4

1 11 1 1
1

yd ad a d
A

d
 

4 33 4 4 3
12

4

1 1 11 1 1 1 1 1
1

d d ad a d d d a
A

d

 

4 3 3
21

4

1 1 1 1 1
1

y yd d a d a
A

d
 

4 3 4 3
22

4

4 3

1 1 1 1 1 1
1

1 1 1

y

y y

d d a d d a
A

d

d d a
  

g
ty ,H t 4-106

A A

 

3
1

4 3 4 3

1 1 1 1

1 1 1 1 1 1

y

y y

Trace A d a
C

d d a d d a
 

 (4-107) 

 3

1

1 1 yd a
Det A

C
  (4-108) 

A 2p Trace A Det A 2
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 1Det A  (4-109) 

 1Trace A Det A  (4-110) 

4-109 4-111  

 
3 3

4 4 3

1 1 1 1

1 1 1 1

y y

y

d a d a

d d d a
  (4-111) 

4-111 4-110 4-112  

 4 4 31 1 1 1 1 1 0yd d a d  (4-112) 

 

4-1  

a 1  

 

b 1  

 

1

-8

-6

-4

-2

0

2

4

0
0.

08
0.

16
0.

24
0.

32 0.
4

0.
48

0.
56

0.
64

0.
72 0.

8
0.

88
0.

96
1.

04
1.

12 1.
2

1.
28

1.
36

1.
44

H M L

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

0
0.

06
0.

12
0.

18
0.

24 0.
3

0.
36

0.
42

0.
48

0.
54 0.

6
0.

66
0.

72
0.

78
0.

84 0.
9

0.
96

H M L

determinacy 

determinacy 

determinacy 

  

  

y   

y   
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4-112 4-1

4-1

High 0.4 0.69 Middle 0.5 0.5

Low 0.6 0.31 3

4-112  

4-1 a 1 4-1 a

Taylor 1 4-112 0y

1

y

0.4  

4-1 b 1 4-1 b

1

1 4-112 0y  

 

3.

3-1.  

14 * * * *
, , ,

ˆ ˆ ˆ, , , , , , , , , , , , ,g n g
t t t H t t t H t F t t t t t t ty y s i i r a a v v q 4

, *, , *,, , ,A t A t v t v t 14  

 

IS  

4 3
1 , 1 , 1 , 1

1 1ˆ ˆ ˆˆ 1g g n
t t t H t t t t t H t t F t

d d a
y E y i E r E i E i  (4-97) 

 

*4
1

4 4

1 1
ˆ

1 1
An

t t t t
dr E y a

d d
                  (4-99) 

New Keynesian  NKPC  

3
, , , , 1

4 4

1 ˆ ˆ1
1 1

g
H t t H t F t t H t

a d
y i i E

d d
 (4-95) 
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*

,1t H t t ta a s   (4-74) 

IS  

* * *
1 , 1

1 ˆ
t t t F t t ty E y i E                      (4-103) 

AS  

* *1
t ty a                               (4-104) 

 

 1 ,t A t A ta a  (4-77) 

 

 * *
* *

1 ,t tA A t
a a  (4-86) 

 

 , ,
ˆ ˆn g
H t t y t H t ti r y v  (4-89) 

 1 ,t v t v tv v  (4-58) 

 

 *
* *

,F̂ t t ti v  (4-90) 

 * *
* *

1 ,t tv v t
v v  (4-60) 

 

 1 , ,
ˆ ˆ

t t H t F tE s i i  (4-88) 

 

2
3

, ,
4 4

1 1 ˆ ˆ1
1 1

g g
t t H t F t

a a d
q y i i

d d
               (4-101) 

 

3-2.  

DSGE 8)  

0.99 4%

0.4a

Felices and Tuesta
                                                   
8) Galí and Monacelli 2005 Felices and Tuesta 2013 Castillo et al. 2013  
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2013 1.0 1.0 H F

Batini et al. 2008 Felices and Tuesta 2013 1.0

tX  0.8 H F

2.0 0.75

1 * 0.7A A

Taylor 1.8 * 1.5 * 0.7v v

22 2 2 2
* * 0.009A A v v

4-1  

 

4-1  

 

 

1

H H F

1 1 2 1 3

0.99
1.0
1.0

0.8, 1.2
0.8
2.0

0.4, 0,5 ,0.6
a 0.4

1.0
0.75
0.5
1.8
1.5
0.7
0.7
0.7
0.7

(0.009)2

(0.009)2

(0.009)2

(0.009)2

y

*

*

A

*A
2
A
2

*A
2

2
*
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High 0.4 0.69 Middle

0.5 0.5 Low 0.6 0.31

6  

 

3-3.  

4-2 g
ty ,H t ,Ĥ ti 1ts g

tq

4-2 a 1 4-2 b 1  

 

4-2  

a 1  

 

b 1  

 

 

-0.04

-0.03

-0.02

-0.01

0
1 3 5 7 9 1113151719

πH

H

M

L

-0.015

-0.01

-0.005

0
1 3 5 7 9 1113151719

iH

H

M

L

-0.1

-0.08

-0.06

-0.04

-0.02

0
1 3 5 7 9 11 13 15 17 19

yg

H

M

L

-0.015

-0.01

-0.005

0
1 3 5 7 9 11 13 15 17 19

Δs

H

M

L

-0.03

-0.02

-0.01

0
1 3 5 7 9 1113151719

qg

H

M

L

-0.12
-0.1

-0.08
-0.06
-0.04
-0.02

0
1 3 5 7 9 11 13 15 17 19

yg

H

M

L

-0.02

-0.015

-0.01

-0.005

0
1 3 5 7 9 1113151719

iH

H

M

L

-0.04

-0.03

-0.02

-0.01

0
1 3 5 7 9 11 13 15 17 19

πH

H

M

L

-0.02

-0.015

-0.01

-0.005

0
1 3 5 7 9 1113151719

Δs

H

M

L

-0.025

-0.02

-0.015

-0.01

-0.005

0
1 3 5 7 9 1113151719

qg

H

M

L
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4-2 g
ty ,H t

g
tq

,Ĥ ti

 

4-3 g
ty ,H t ,Ĥ ti ,F̂ ti 1ts g

tq

4-3 a 1 4-3 b 1

 

 

4-3  

a 1  

 

b 1  

 

-0.0025

-0.002

-0.0015

-0.001

-0.0005

0
1 3 5 7 9 1113151719

πH

H

M

L
0

0.002
0.004
0.006
0.008

0.01

1 3 5 7 9 11 13 15 17 19

iH

H

M

L
0

0.005
0.01

0.015
0.02

0.025

1 3 5 7 9 11 13 15 17 19

yg

H

M

L

-0.1

-0.08

-0.06

-0.04

-0.02

0
1 3 5 7 9 11 13 15 17 19

iF

H

M

L

-0.1

-0.08

-0.06

-0.04

-0.02

0
1 3 5 7 9 1113151719

Δs

H

M

L

-0.02

-0.015

-0.01

-0.005

0
1 3 5 7 9 1113151719

qg

H

M

L

0

0.002

0.004

0.006

1 3 5 7 9 1113151719

πH

H

M

L

-0.025

-0.02

-0.015

-0.01

-0.005

0
1 3 5 7 9 1113151719

iH

H

M

L

-0.08

-0.06

-0.04

-0.02

0
1 3 5 7 9 11 13 15 17 19

yg

H

M

L

-0.15

-0.1

-0.05

0
1 3 5 7 9 1113151719

Δs

H

M

L

-0.15

-0.1

-0.05

0
1 3 5 7 9 11 13 15 17 19

iF

H

M

L
0

0.01
0.02
0.03
0.04
0.05

1 3 5 7 9 11 13 15 17 19

qg

H

M

L
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,F̂ ti 4-3

a g
ty ,H t

g
tq 4-3 b

g
ty ,H t

g
tq

g
ty ,H t

g
tq ,Ĥ ti

,F̂ ti

1ts

 

 

3-4.

4-2 g
ty ,H t ,Ĥ ti 1ts g

tq

4-2 a 1 4-2 b 1

1ts g
tq

g
tq

 

 

4-2  

a 1  

 
b 1  

 

 

4-3 g
ty ,H t ,Ĥ ti ,F̂ ti 1ts g

tq

4-3 a 1 4-3 b 1

var(y g ) var(π H ) var(i H ) var( s ) var(q g )
High 0.0085 0.0028 0.0001 0.0000 0.0033

Middle 0.0083 0.0028 0.0001 0.0000 0.0034
Low 0.0082 0.0028 0.0001 0.0000 0.0035

var(y g ) var(π H ) var(i H ) var( s ) var(q g )
High 0.0097 0.0027 0.0001 0.0001 0.0028

Middle 0.0105 0.0027 0.0001 0.0001 0.0025
Low 0.0111 0.0026 0.0001 0.0001 0.0023



113 
 

g
ty

,Ĥ ti 1ts g
tq  

 

4-3  

a 1  

 
b 1  

 

 

4.  

2 1

,Ĥ ti g
ty

4-97 2 New Keynesian H

,H t 4-95 1 g
tq

4-101  

2 , ,
ˆ ˆ1 H t F ti i 4-95 2

, 1 , 1
ˆ ˆ1 H t F ti i 4-97 3

1 3 0d

,Ĥ ti ,c tu 2-64 g
ty ,H t

g
tq 1 3 0d

 

 

4-89 4-90

var(y g ) var(π H ) var(i H ) var(i F ) var( s ) var(q g )
High 0.0025 0.0000 0.0003 0.0135 0.0049 0.0016

Middle 0.0012 0.0000 0.0001 0.0135 0.0054 0.0008
Low 0.0004 0.0000 0.0000 0.0135 0.0059 0.0003

var(y g ) var(π H ) var(i H ) var(i F ) var( s ) var(q g )
High 0.0205 0.0002 0.0023 0.0135 0.0132 0.0130

Middle 0.0134 0.0001 0.0015 0.0135 0.0118 0.0085
Low 0.0087 0.0000 0.0009 0.0135 0.0080 0.0051
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4-1.  

g
ty ,H t  

 g
t yv ty v  (4-113) 

 ,H t v tv  (4-114) 

yv v 4-89 4-113

4-114 IS 4-97  

3
4 3

4 3 4 3

4 3

1 1 1
1 1 1

1 1 1 1 1 1

1 1 1 1

g
t y v yv

y

v v

v t

y d a
d d a

d d a d d a

d a d v

 

yv  

3
3 2

4 3 4 3

4 3

1 1 1
1 1 1

1 1 1 1 1 1

1 1 1 1

yv y v yv
y

v v

v

d a
d d a

d d a d d a

d d a

 

4-115  

 

4 3

4 3

4 3

1 1 1 1 1

1 1 1 1

1 1 1 1

v v y yv

v v v

v

d d a
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H M L H M L
C v 0.462 0.480 0.497 0.364 0.320 0.275
Ω yv -0.695 -0.688 -0.682 -0.744 -0.776 -0.819
Ωπv -0.396 -0.397 -0.397 -0.392 -0.389 -0.385
Ω iv -0.061 -0.059 -0.056 -0.077 -0.088 -0.102
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C v* 0.462 0.480 0.497 0.364 0.320 0.275
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5  1) 

 

1.  

DSGE

Batini et al. 2008 Felices and Tuesta

2013 4  

4

Chari et al. 2002

 2)

3) 2 7 Schmitt-Grohé and Uribe 2003

5 Lane and Milesi-Ferretti 2001

 

4

                                                   
1) Kumamoto, Masao and Kumamoto, Hisao 2014d  
2) Chari et al. 2002 -0.35 “consumption-real 
exchange rate anomaly”  
3) 

Schmitt-Grohé and Uribe 2003 Lubik 2007  
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2 4

New Keynesian DSGE
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2.  

2-1.  

h tC H F

,H tC ,F tC 4 4-1 4-3  

h  
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t t H t t F t H t t F t H t H t

P j C j dj P j C j dj M S M P B S P B

W N M S M B S B T
 (5-1) 

2 H F 1 H F

h t H F ,H tB ,F tB

,BH tP ,BF tP 3-3  
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1BH t
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1
1BF t
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,H ti ,F ti h H F h

f F

h F 3-4

 4)  

 , ,*
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( )
1 (1 ) t F t F t

F t F t

S B M
i i

PY
                       (3-4) 

where , , , ,( ) ( ( ))
expt F t F t t F t F t FS B M S B M M

PY PY
               (3-5) 
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Lane and Milesi-Ferretti 2001
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2-2.  
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2-3.  

4 4-35 4-52
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2-5.  

Taylor  

 , ,1 1
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1 1
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H H t t

i r Y Q
v
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 (5-9) 
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frictionless economy

Malik 2005 q

0q 0q

q

 5)
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2-8. Tractable representations 

tractable representations
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a 1  

 

 

b 1  

 

 

 

 

 

1

ψ q var(y g ) var(π H ) var(q g ) var(i H ) var(nfa )
High 0.0123 0.0031 0.0007 0.0005 0.0843

Middle 0.0113 0.0033 0.0008 0.0005 0.1114
Low 0.0103 0.0035 0.0008 0.0006 0.1451
High 0.0098 0.0028 0.0006 0.0005 0.0710

Middle 0.0088 0.0031 0.0006 0.0006 0.0977
Low 0.0077 0.0035 0.0006 0.0008 0.1348
High 0.0080 0.0026 0.0005 0.0006 0.0609

Middle 0.0070 0.0029 0.0005 0.0007 0.0872
Low 0.0058 0.0036 0.0005 0.0010 0.1279
High 0.0067 0.0024 0.0004 0.0006 0.0530

Middle 0.0056 0.0029 0.0004 0.0008 0.0789
Low 0.0045 0.0039 0.0004 0.0014 0.1242

ψ q =0

ψ q =0.5

ψ q =1.0

ψ q =1.5

ψ q var(y g ) var(π H ) var(q g ) var(i H ) var(nfa )
High 0.0142 0.0029 0.0006 0.0006 0.0394

Middle 0.0167 0.0026 0.0005 0.0005 0.0101
Low 0.0196 0.0023 0.0004 0.0006 0.0000
High 0.0119 0.0026 0.0005 0.0005 0.0310

Middle 0.0143 0.0022 0.0004 0.0005 0.0077
Low 0.0169 0.0020 0.0003 0.0005 0.0000
High 0.0102 0.0023 0.0004 0.0005 0.0250

Middle 0.0124 0.0020 0.0003 0.0004 0.0060
Low 0.0148 0.0018 0.0003 0.0004 0.0000
High 0.0088 0.0020 0.0003 0.0005 0.0205

Middle 0.0109 0.0017 0.0003 0.0004 0.0048
Low 0.0130 0.0015 0.0003 0.0004 0.0000

ψ q =0.5

ψ q =0

ψ q =1.0

ψ q =1.5
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b 1  

 

 

3 0q 1.0

1.5 5-2 5-3

5-2 5-3

ψ q var(y g ) var(π H ) var(q g ) var(i H ) var(nfa )
High 0.0036 0.0001 0.0011 0.0002 0.1755

Middle 0.0019 0.0001 0.0006 0.0001 0.0901
Low 0.0007 0.0000 0.0002 0.0000 0.0333
High 0.0051 0.0008 0.0010 0.0004 0.1997

Middle 0.0030 0.0006 0.0006 0.0003 0.1160
Low 0.0015 0.0005 0.0003 0.0003 0.0524
High 0.0065 0.0023 0.0009 0.0014 0.2251

Middle 0.0047 0.0036 0.0008 0.0013 0.1548
Low 0.0040 0.0029 0.0007 0.0011 0.1115
High 0.0077 0.0030 0.0004 0.0036 0.2285

Middle 0.0044 0.0026 0.0003 0.0035 0.1748
Low 0.0021 0.0021 0.0002 0.0033 0.1250

ψ q =1.5

ψ q =0

ψ q =0.5

ψ q =1.0

ψ q var(y g ) var(π H ) var(q g ) var(i H ) var(nfa )
High 0.0300 0.0012 0.0088 0.0012 1.4206

Middle 0.0180 0.0006 0.0054 0.0008 0.8636
Low 0.0082 0.0003 0.0012 0.0004 0.3719
High 0.0311 0.0030 0.0055 0.0014 1.1901

Middle 0.0181 0.0012 0.0031 0.0007 0.6742
Low 0.0085 0.0004 0.0015 0.0003 0.3048
High 0.0323 0.0048 0.0037 0.0025 1.0339

Middle 0.0186 0.0018 0.0020 0.0009 0.5515
Low 0.0086 0.0006 0.0009 0.0003 0.2355
High 0.0334 0.0063 0.0026 0.0036 0.9233

Middle 0.0190 0.0022 0.0014 0.0012 0.4682
Low 0.0086 0.0007 0.0006 0.0004 0.1895

ψ q =0

ψ q =0.5

ψ q =1.0

ψ q =1.5
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GDP Economist Intelligence Unit

Lane and Milesi-Ferretti External 

Wealth of Nations Dataset, 1970–2011 http://www. philiplane.org/ EWN.html

Chow and Lin 1971 11)  
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H F

                                                   
11) 3 8  

σ 1.0 0.1
ψ 1.0 0.5
θ 0.8 0.4
ω 0.8 0.1
ν 2.0 1.0
γ 0.6 0.1
κ 0.001 0.0001
ψ y 0.5 0.1
ψ π 1.8 0.3
ψ π* 1.5 0.3
ψ q 0.5 0.1
ρ v 0.7 0.1
ρ v* 0.7 0.1
ρ A 0.7 0.1
ρ A* 0.7 0.1
σ y

2 0.1 0.009
σ y*

2 0.1 0.009
σ εA 2 0.01 0.009
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σ q 2 0.01 0.009

β - 0.99 -
η H F - 1.0 -
a - 0.4 -
χ - 0.75 -



148 
 

12 0.99

4%

0.4a H F

1.0

12)

0.75 1  

6-1

 

 

3-3.  
13)

1 2

1 2Y Y

1 1 1 2  

6-4  

1 11

22 2

Y Y
Y Y

                         (6-4) 

1 2

1 2Y Y 1 2

1 6-4

Geweke 1999

                                                   
12) Galí and Monacell 2005 Batini et al. 2008 Felices and Tuesta 2013

1.0 Rabanal and Tuesta 2010 2
0 1

Castillo et al. 2013 DSGE

1.19 1.71
1 1

1  
13) 2009 2011 2012

 

Y



149 
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6-2 2
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6-3 tZ

1 0.314 0.279 0.225 0.249

0.259

H F 2.775
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6-3  

 

90%  

0.5195 0.5400 0.4994 0.5104 0.5044
(0.4888-0.5542) (0.4888-0.5959) (0.4888-0.5129) (0.4888-0.5385) (0.4888-0.5244)
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(2.2766-3.1472) (1.9262-2.7940) (2.2668-3.1720) (2.0718-2.9224) (2.1534-2.9743)
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(2.0260-2.8176) (1.7037-2.4589) (1.7520-2.5289) (1.6885-2.4633) (2.1313-3.0346)

0.2081 0.2996 0.4657 0.3665 0.2591
(0.1438-0.2702) (0.2043-0.3900) (0.3397-0.5841) (0.2487-0.4776) (0.1787-0.3386)

0.5745 0.5352 0.5670 0.5905 0.5316
(0.4759-0.6790) (0.4454-0.6233) (0.4368-0.7118) (0.4912-0.6921) (0.4126-0.6507)
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6-4  

 

 

UIP g
ty

,H t
g
tq

 

 

 

ε y ε y* ε A ε A* ε πH ε uip ε v ε q ε v* ε y ε y* ε A ε A* ε πH ε uip ε v ε q ε v*

y g 10.94 9.75 0.44 0 41.33 2.23 14.61 20.67 0.04 y g 3.39 0.69 0.14 0.08 49.09 0.48 32.31 13.82 0.01
π H 6.27 1.82 0.11 0 10.99 0.42 62.56 17.82 0.01 π H 3.21 0.11 0.06 0.07 11.30 0.08 74.38 10.79 0

q g 13.50 0.33 0.06 0 0.08 0.07 0.80 85.15 0 q g 17.22 0.06 0.05 0.01 0.26 0.04 4.24 78.11 0
π 2.84 70.31 0.03 0.40 1.12 14.71 6.07 3.78 0.73 π 4.66 36.47 0.05 0.24 3.86 21.35 24.16 8.20 1.01
y * 0 0 0 100 0 0 0 0 0 y * 0 0 0 100 0 0 0 0 0

π * 0 88.34 0 1.18 0 0 0 0 10.48 π * 0 83.00 0 0.43 0 0 0 0 16.57
i H 41.32 36.62 0.41 0.75 1.74 8.36 0.29 10.37 0.13 i H 58.80 3.85 0.46 0.61 5.82 2.69 1.76 25.97 0.04
i F 0 80.25 0 1.07 0 18.31 0 0.02 0.34 i F 0 58.26 0 0.30 0 40.73 0 0.01 0.69

i F * 0 98.27 0 1.31 0 0 0 0 0.42 i F * 0 98.34 0 0.51 0 0 0 0 1.16
r n 0 0 72.27 27.73 0 0 0 0 0 r n 0 0 92.46 7.54 0 0 0 0 0
a 0 0 100 0 0 0 0 0 0 a 0 0 100 0 0 0 0 0 0

a * 0 0 0 100 0 0 0 0 0 a * 0 0 0 100 0 0 0 0 0
nfa 15.19 1.14 0.61 0 1.14 0.26 0.05 81.59 0.02 nfa 17.54 0.20 0.44 0.05 2.94 0.14 0.31 78.36 0.01
v 0 0 0 0 0 0 100 0 0 v 0 0 0 0 0 0 100 0 0
v * 0 0 0 0 0 0 0 0 100 v * 0 0 0 0 0 0 0 0 100

ε y ε y* ε A ε A* ε πH ε uip ε v ε q ε v* ε y ε y* ε A ε A* ε πH ε uip ε v ε q ε v*

y g 5.07 0 38.73 0.68 50.81 0 2.38 2.33 0 y g 3.41 0.34 0.12 0.04 67.81 0.22 21.23 6.82 0
π H 4.79 0 35.41 0.69 12.49 0 45.03 1.59 0 π H 2.86 0.05 0.05 0.05 21.49 0.03 70.53 4.94 0

q g 20.82 0 24.18 1.60 3.04 0 4.64 45.73 0 q g 27.73 0.06 0.09 0.02 1.77 0.04 9.63 60.65 0
π 4.50 7.50 79.64 0.80 3.16 1.02 1.77 1.34 0.26 π 5.70 37.4 0.06 0.21 8.34 19.48 23.78 3.85 1.18
y * 0 0 0 100 0 0 0 0 0 y * 0 0 0 100 0 0 0 0 0

π * 0 80.03 0 0.37 0 0 0 0 19.61 π * 0 81.76 0 0.42 0 0 0 0 17.82
i H 5.31 0.01 89.54 0.78 2.93 0 0.12 1.30 0 i H 65.26 1.76 0.49 0.39 19.24 1.11 1.52 10.20 0.02
i F 0.02 83.94 0.36 0.41 0.01 14.03 0 0.01 1.22 i F 0 60.62 0 0.32 0 38.29 0 0.01 0.76

i F * 0 98.12 0 0.45 0 0 0 0 1.43 i F * 0 98.26 0 0.51 0 0 0 0 1.23
r n 0 0 99.8 0.20 0 0 0 0 0 r n 0 0 93.69 6.31 0 0 0 0 0
a 0 0 100 0 0 0 0 0 0 a 0 0 100 0 0 0 0 0 0

a * 0 0 0 100 0 0 0 0 0 a * 0 0 0 100 0 0 0 0 0
nfa 5.56 0 89.09 0.23 3.31 0 0.12 1.68 0 nfa 26.83 0.25 0.73 0.05 14.27 0.16 0.05 57.66 0.01
v 0 0 0 0 0 0 100 0 0 v 0 0 0 0 0 0 100 0 0
v * 0 0 0 0 0 0 0 0 100 v * 0 0 0 0 0 0 0 0 100

ε y ε y* ε A ε A* ε πH ε uip ε v ε q ε v*

y g 0.96 0.13 9.99 0.40 47.98 0.02 21.55 18.98 0
π H 7.83 0.02 5.48 0.63 23.12 0 41.87 21.05 0

q g 12.42 0 2.22 0.07 0.47 0 1.58 83.23 0
π 8.64 49.81 5.84 1.26 6.41 6.08 8.82 12.36 0.77
y * 0 0 0 100 0 0 0 0 0

π * 0 83.71 0 0.76 0 0 0 0 15.54
i H 49.33 0.17 23.44 1.19 8.82 0.02 0.21 16.81 0
i F 0 86.41 0.01 0.79 0 11.99 0 0.02 0.78

i F * 0 98.22 0 0.89 0 0 0 0 0.89
r n 0 0 99.59 0.41 0 0 0 0 0
a 0 0 100 0 0 0 0 0 0

a * 0 0 0 100 0 0 0 0 0
nfa 8.35 0.02 21.29 0.14 3.00 0 0.68 66.51 0
v 0 0 0 0 0 0 100 0 0
v * 0 0 0 0 0 0 0 0 100
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