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EC,t + EE,t + ES,t = YE,t (5)

EX,t (X ∈ {C,E, S}) t

X

SC,t + SE,t + SS,t + SG,t = YS,t (6)
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(10)– (12) t
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0 1 zt

zt = 1 t
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(16)
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t+1

(9)

t zt = 1

t+1

KX,τ , BX,τ , Gτ (τ ≥ t+ 1)
(3)

YX,τ t

(4)– (6) Ct EX,t, SX,t

t

土木学会論文集, Vol. 79, No. 11, 23-00140, 2023.

3



(7) L̄
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Policy function

4.

(1)

-1
1 1

L̄, AX , AH

1

1/(β)− 1
15) (1/1.04)1/4

β

4%

η 1
5 η

4. (2)

η = 1 η = 5

η

η = 1 DSGE
15) η = 5

DSGE
17)

10
25 50 δK ,

δB , δG 2.5%, 1%, 0.5%

25
δH 1%

π 50 1
0.5%

-1

L̄ 1
AX (X ∈ {C,E, S}) 1

AH 0.1
β (1/1.04)

1/4

η 1 or 5
δK 0.025
δB 0.01
δG 0.005
δH 0.01
π 0 or 0.005
φK 0.05
φB 0.05
φG 0.05
γ 0.76

αKC 0.1267
αBC 0.1358
αHC 0.2167
αGC 0.0875
αLC 0.4333
αKE 0.1810
αBE 0.0740
αHE 0.2200
αGE 0.0825
αLE 0.4400
αKS 0.1050
αBS 0.0525
αHS 0.2633
αGS 0.0525
αLS 0.5267

π = 0%
π = 0.5%

φK , φB ,
φG 5%

18)

100.5
2019

1831.5 5.5%
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αKX , αBX , αHX , αLX , αGX

X

Valentinyi and Herrendorf20)

C

“Consumption”
E “Equipment investment”

S

“Construction investment”

αKX , αBX , αHX , αLX , αGX

Valentinyi and Herrendorf αGX

Valentinyi and Herrendorf

1/4

αGX

αGX 0.05–0.09

21)

5)

Valentinyi and Herrendorf
14%

15%
6%

1/4 10.5%,
11.25%, 4.5%

4.5%
αKC 12.67%,

αBC 13.58%

αHX αLX X

αHX

-2 π

π 0 0.005 0.005
η 1 or 5 1 5

KC 23.11 22.76 22.75
KE 3.76 3.72 3.72
KS 2.11 2.12 2.12
BC 31.06 30.45 30.45
BE 1.93 1.90 1.90
BS 1.32 1.32 1.32
G 31.48 30.79 30.79
LC 0.8002 0.7981 0.7981
LE 0.0926 0.0928 0.0928
LS 0.1072 0.1091 0.1091

-3

π 0.005 0.005
η 1 5

KC −1.54% −1.56%
KE −1.07% −1.09%
KS +0.45% +0.40%
BC −1.94% −1.96%
BE −1.47% −1.49%
BS +0.03% −0.02%
G −2.20% −2.21%
LC −0.26% −0.26%
LE +0.24% +0.22%
LS +1.79% +1.74%

αLX Valentinyi and Her-
rendorf

1/3
2/3 αHX

αLX 2 αHX

αLX

(2)

a)

π η
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-2 π = 0

η π = 0

-3
100

zt

HX LX

η

LC

LE , LS

b)

π

η

-4 π = 0

-5

-4 π

π 0 0.005 0.005
η 1 or 5 1 5

KC 23.11 23.06 23.27
KE 3.76 3.74 3.82
KS 2.11 2.10 2.15
BC 31.06 30.95 31.31
BE 1.93 1.92 1.96
BS 1.32 1.31 1.35
G 31.48 31.31 31.86
LC 0.8002 0.8007 0.7987
LE 0.0926 0.0925 0.0932
LS 0.1072 0.1069 0.1081

-5

π 0.005 0.005
η 1 5

KC −0.22% +0.70%
KE −0.48% +1.49%
KS −0.70% +1.75%
BC −0.35% +0.80%
BE −0.61% +1.60%
BS −0.83% +1.86%
G −0.56% +1.20%
LC +0.06% −0.19%
LE −0.16% +0.59%
LS −0.30% +0.88%

HX

LX

η

η = 5

η = 1
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SL
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1 2 3 4 5

-3 η LS

(3) η

η 1 2
η

22)

η

μ ≥ 1 23)

X

π μ πμX

1

1.01

1.02

1.03

1.04
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1.06

1.07

1.08

1.09

1.1

1 2 3 4 5

-4 η

24)

2007 2021

14 4778 8 8553

1.63

22) t

t

μt

μt =
pC,t+1{1}
Et[pC,t+1]

=
pC,t+1{1}

πpC,t+1{1}+ (1− π)pC,t+1{0}
=

(Ct+1{1})−η

π(Ct+1{1})−η + (1− π)(Ct+1{0})−η
(30)

{z}
zt = z

3
ct+1{1} < ct+1{0} μt η

μt t

π = 0.005 η

-4
η = 5

η 40
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η
7) η

8)

η = 5

η

(4)

π

η

η = 5

t = 0 π = 0

-4 π = 0

t = 1

π = 0.005

-4 π = 0.005, η = 5

-5– -7

π = 0

t xt π = 0

x̄π=0

xt− x̄π=0

KX,t BX,t

-5 -6

t
-0.002

-0.0015

-0.001

-0.0005

0

0.0005

0.001

0.0015
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LC LE LS

-5 LX,t

t
-0.06

-0.04

-0.02

0

0.02

0.04

0.06

0.08

0.1

0 10 20 30 40

BC BE BS G

-6 BX,t, Gt

t

0

0.001

0.002
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0.004
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0 10 20 30 40

YS SG
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-6

t = 2

t = 2

t = 2

-7
YS,t

SG,t 50%
9)

5.

DSGE

JSPS JP21K14265

1.

(16) zt

zt = π + σεt
√
π(1− π) (31)

εt i.i.d.

Pr[εt = ε] =

⎧⎪⎪⎨
⎪⎪⎩

π

(
ε = − π√

π(1−π)

)

1− π

(
ε = 1−π√

π(1−π)

) (32)

εt 0 1 σ

σ = 1

(32) zt (16)
σ = 1

σ = 0

(3)– (15),
(18)– (29)

Etf(yt+1,yt,xt+1,xt, zt) = 0 (33)

xt

lnKX,t yt

lnLX,t

yt xt σ

y∗(xt, σ) xt+1

xt zt, σ
x∗(xt, zt, σ)

y∗(x̄, 0) = ȳ (34)

x∗(x̄, π, 0) = x̄ (35)

ȳ x̄

(33)

Etf(y
∗(x∗(xt, zt, σ), σ),y

∗(xt, σ),

x∗(xt, zt, σ),xt, zt) = 0 (36)
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-6

π 0.005 0.005
η 5 5

KC −1.56% −1.55%
KE −1.09% −1.08%
KS +0.40% +0.40%
BC −1.96% −1.94%
BE −1.49% −1.47%
BS −0.02% −0.01%
G −2.21% −2.20%
LC −0.26% −0.26%
LE +0.22% +0.22%
LS +1.74% +1.73%

xt σ zt

(31) σεt

xt σ 0
(34), (35)

10)

15),16)

2.

-1
1/3 2/3
αHX αLX 1%

99% αHX αLX

η 5

-3, -5

-6, -7

-3, -5

3. (30)

1 1
1

-7

π 0.005 0.005
η 5 5

KC +0.70% +0.69%
KE +1.49% +1.48%
KS +1.75% +1.74%
BC +0.80% +0.78%
BE +1.60% +1.57%
BS +1.86% +1.83%
G +1.20% +1.17%
LC −0.19% −0.18%
LE +0.59% +0.60%
LS +0.88% +0.86%

X

μt = 1/(πX)

t+1

1 1
pC,t+1

A = Et[pC,t+1]

t

t+1 X
B = πXpC,t+1{1}

A = B

A = B

1/(πX) (30)

NOTES
1)

10)

2) Learning-
by-doing

13),14)

Learning-by-doing

3)
4)

pX,t X

5) GRP
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αGX 0.083–0.112

6)

7)
DSGE η

22)

8)

Habit
formation25)

9) t = 1 SG,t YS,t

SG,t

10) y∗, x∗ σ 0
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