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3.1

2

1

Ut = ln(c1t)+β ln(c2t+1). (3.1)

Ut t c1t t t c2t+1 t t +1 β

(1+ τC)c1t + st +nqwt = (1− τI)wt , (3.2)

(1+ τC)c2t+1 = Rt+1st + pt+1. (3.3)

st t t wt t 1 rt t

Rt ≡ 1+ rt t q ∈ (0,1) 1

1 qwt 1 pt t

τI ∈ [0,1] τC ≥ 0

(τI,τC) t

(3.2) (3.3)

(1+ τC)
(

c1t +
c2t+1

Rt+1

)
= (1−nq− τI)wt +

pt+1

Rt+1
. (3.4)

1−nq−τI > 0

(3.4) (3.1)

c1t =
1

(1+β )(1+ τC)

[
(1−nq− τI)wt +

pt+1

Rt+1

]
, (3.5)

c2t+1 =
βRt+1

(1+β )(1+ τC)

[
(1−nq− τI)wt +

pt+1

Rt+1

]
, (3.6)

st =
1

1+β

[
β (1−nq− τI)wt −

pt+1

Rt+1

]
. (3.7)
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(3.5) (3.6) c1t c2t+1

c2t+1 = βRt+1c1t . (3.8)

3.2

(aggregate)

Yt = F(Kt ,Lt)
7 Yt t Kt t Lt = Nt t

1 yt = f (kt) kt ≡ Kt/Nt 1

yt ≡ Yt/Nt 1 f (·) 2

f (0) = 0, f ′ > 0, f ′′ < 0, limk→0 f ′(k) = +∞, limk→+∞ f ′(k) = 0

Rt = f ′(kt), (3.9)

wt = f (kt)− kt f ′(kt). (3.10)

(3.9) Rt 1 kt Rt = R(kt) R′ =

f ′′ < 0 (3.10) wt 1 kt wt = w(kt)

w′ =−k f ′′ > 0 (Yt = AKα
t L1−α

t )

(3.9) (3.10) Rt = αAkα−1
t wt = (1−α)Akα

t

3.3

τI τC

Nt pt+1 = τINt+1wt+1 + τC(Nt+1c1t+1 +Ntc2t+1)

⇔ pt+1 = nτIwt+1 + τC(nc1t+1 + c2t+1). (3.11)

7 5 Yt = AKα
t L1−α

t , A > 0, α ∈ (0,1)

7



新潟大学　経　済　論　集 第108号　2019－Ⅱ8

8

nkt+1 = st =
1

1+β

[
β (1−nq− τI)wt −

pt+1

Rt+1

]

⇔ nRt+1(1+β )kt+1 = βRt+1(1−nq− τI)wt − pt+1. (3.12)

(Rt ≥ n ∀t)

3.4

c1t 1 kt 1

(3.5) c1t (3.11)

c1t c1t+1 c2t+1 c2t+1 (3.8)

c1t+1 c1t

c1t =
1

(1+β )(1+ τC)

[
(1−nq− τI)wt +

nτIwt+1 + τC(nc1t+1 +βRt+1c1t)

Rt+1

]

⇔ (1+β )(1+ τC)Rt+1c1t = (1−nq− τI)Rt+1wt +nτIwt+1 +nτCc1t+1 + τCβRt+1c1t

⇔ c1t+1 =
(1+β + τC)Rt+1c1t − (1−nq− τI)Rt+1wt −nτIwt+1

nτC
. (3.13)

(3.11) t +1 c1t+1 t + t c2t+1

(3.13) (3.8) 1 pt+1

pt+1 = Rt+1
[
(1+β )(1+ τC)c1t − (1−nq− τI)wt

]
. (3.14)

(3.12) (3.14) 1 pt+1

nkt+1 = (1−nq− τI)wt − (1+ τC)c1t . (3.15)

(3.13) (3.15) c1t 1 kt 1

Rt = R(kt) wt = w(kt)

(τI,τC)

c1t kt

(3.13) (3.15)

8

8
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c1t+1 =
(1+β + τC)Rt+1c1t − (1−nq− τI)Rt+1wt −nτIwt+1

nτC
, (3.13)

nkt+1 = (1−nq− τI)wt − (1+ τC)c1t . (3.15)

kt

3.5

k ≡ kt c1 ≡ c1t

R ≡ Rt w ≡ wt (3.13) (3.15)

(c1,k)

nτCc1 = (1+β + τC)Rc1 − (1−nq− τI)Rw−nτIw, (3.16)

nk = (1−nq− τI)w− (1+ τC)c1. (3.17)

(3.16) (3.17) c1 k

c1 =

[
R(1−nq− τI)+nτI

]
w

R(1+β + τC)−nτC
, (3.18)

k =

{
βR(1−nq− τI)−n

[
(1−nq)τC + τI

]}
w

n
[
R(1+β + τC)−nτC

] . (3.19)

(c1 > 0, k > 0) R(1+β +τC)−nτC > 0 R(1−nq−
τI)+nτI > 0

c1 k τI τC
9

∂c1

∂τI
=− (R−n)w

R(1+β + τC)−nτC
≤ 0, (3.20)

∂c1

∂τC
=−

(R−n)
[
R(1−nq− τI)+nτI

]
w[

R(1+β + τC)−nτC
]2 ≤ 0, (3.21)

∂k
∂τI

=− (βR+n)w
n
[
R(1+β + τC)−nτC

] < 0, (3.22)

∂k
∂τC

=−
(βR+n)

[
R(1−nq− τI)+nτI

]
w

n
[
R(1+β + τC)−nτC

]2 < 0. (3.23)

(3.20) (3.23)

9 R ≥ n

9
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(3.20) (3.21)

(R = n)

p∗ (3.14)

p∗ = R
[
(1+β )(1+ τC)c1 − (1−nq− τI)w

]
. (3.24)

c1 (3.18) (3.24) 1

p∗ = Rw
βR(1−nq− τI)τC +n

{[
1+β (1+ τC)

]
τI +(1−nq)τC

}

R(1+β + τC)−nτC
. (3.25)

(3.25) 3 (n,q,β ) p∗

(R,w) (τI,τC)

4

1

k

p∗ d p∗ = 0

(τI,τC) (τI +dτI,τC +dτC) k

1 p∗ (3.25) (τI,τC,k)

d p∗ = 0 10

d p∗ = 0 ⇔ AB(wdR+Rdw)+RwA
[
n(1+β )−β (R−n)τC

]
dτI

= nRw(1+β )(1+ τC)
[
(1+β )τI +(1−nq)τC

]
dR

− Rw(1+β )(βR+n)
[
R(1−nq)− (R−n)τI

]
dτC. (4.1)

A≡R(1+β +τC)−nτC > 0 B≡ βR(1−nq−τI)τC+n
{[

1+β (1+τC)
]
τI +(1−nq)τC

}
> 0

(4.1) (dR,dw,dτI,dτC) 4 dw =−kdR wdR+Rdw =

(w− kR)dR dR = f ′′dk (4.1) (dτI,dτC,dk) 3

(4.1)

10

10
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4.1

(τC = 0) 1

(4.1)

nRw(1+β )dτI =−nR(1+β )τIdw−w(βR+n)
[
R(1−nq)− (R−n)τI

]
dτC

⇔ dτI =−τI

w
dw−

(βR+n)
[
R(1−nq)− (R−n)τI

]
nR(1+β )

dτC

⇔ dτI =−
(βR+n)

[
R(1−nq)− (R−n)τI

]
nR(1+β )� �� �

X

dτC +
k f ′′τI

w� �� �
Y

dk. (4.2)

X ≡− (βR+n)
[

R(1−nq)−(R−n)τI

]
nR(1+β ) < 0, Y ≡ k f ′′τI/w = w′τI/w < 0

(τI,τC) 1

(τI +dτI,τC +dτC)

(4.2) dτI/dτC = X +Y (dk/dτC)

dk
dτC

=
∂k
∂τC

+
∂k
∂τI

dτI

dτC
=

∂k
∂τC

+
∂k
∂τI

(
X +Y

dk
dτC

)

⇔ dk
dτC

=

∂k
∂τC

+X ∂k
∂τI

1−Y ∂k
∂τI

. (4.3)

(4.3) ∂k
∂τI

∂k
∂τC

(3.22), (3.23) τC = 0

∂k
∂τI

=−(βR+n)w
nR(1+β )

< 0, (4.4)

∂k
∂τC

=−
(βR+n)

[
R(1−nq− τI)+nτI

]
w

nR2(1+β )2 < 0. (4.5)

(4.3)

1−Y
∂k
∂τI

= 1+
k f ′′(βR+n)τI

nR(1+β )
. (4.6)

1−Y ∂k
∂τI

> 0 τI = 0 τI

11
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11 (4.3)

∂k
∂τC

+X
∂k
∂τI

=
β (βR+n)

[
R(1−nq)− (R−n)τI

]
w

n2R(1+β )2 > 0. (4.7)

(4.6) (4.7)

dk
dτC

=

⊕ by (4.7)� �� �
∂k
∂τC

+X
∂k
∂τI

1−Y
∂k
∂τI� �� �

⊕

> 0. (4.8)

1. 1 p∗

1 k

1 1

1

1 p∗ (d p∗ = 0)

(dτI < 0), (dτC > 0) (4.8)

( ∂k
∂τC

< 0) (X ∂k
∂τI

> 0)

1

1

1

1 Lin and Tian (2003) Proposition 1

11 R = αAkα−1 f ′′ = α(α −1)Akα−2 1−Y ∂k
∂τI

> 0 ⇔
n(1+β )> (1−α)(βR+n)τI .

12
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4.2

4.1

(τI = 0) 1

(4.1)

R2w(1+β )(βR+n)(1−nq)dτC =−RwA
[
n(1+β )−β (R−n)τC

]
dτI

−w(1−nq)τC
[
β (1+β )R2 +(βR2 −2nβR−n2)τC

]
dR−RA(βR+n)(1−nq)τCdw

⇔ dτC =−
[
R(1+β + τC)−nτC

][
n(1+β )−β (R−n)τC

]
R(1+β )(βR+n)(1−nq)� �� �

V

dτI

−
f ′′(1−nq)τC

{
w
[

β (1+β )R2+(βR2−2nβR−n2)τC

]
−Rk(βR+n)

[
R(1+β+τC)−nτC

]}

R2w(1+β )(βR+n)(1−nq)� �� �
W

dk. (4.9)

W ≡−
f ′′(1−nq)τC

{
w
[

β (1+β )R2+(βR2−2nβR−n2)τC

]
−Rk(βR+n)

[
R(1+β+τC)−nτC

]}

R2w(1+β )(βR+n)(1−nq)

V ≡−
[

R(1+β+τC)−nτC

][
n(1+β )−β (R−n)τC

]
R(1+β )(βR+n)(1−nq) V W

4.1 (τI,τC) 1

(τI +dτI,τC +dτC)

(4.9) dτC/dτI =V +W (dk/dτI)

dk
dτI

=
∂k
∂τI

+
∂k
∂τC

dτC

dτI
=

∂k
∂τI

+
∂k
∂τC

(
V +W

dk
dτI

)

⇔ dk
dτI

=

∂k
∂τI

+V ∂k
∂τC

1−W ∂k
∂τC

. (4.10)

(4.10) ∂k
∂τI

∂k
∂τC

(3.22), (3.23) τI = 0

∂k
∂τI

=− (βR+n)w
n
[
R(1+β + τC)−nτC

] < 0, (4.11)

∂k
∂τC

=− Rw(βR+n)(1−nq)

n
[
R(1+β + τC)−nτC

]2 < 0. (4.12)

13
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(4.10)

1−W
∂k
∂τC

= 1−
f ′′(1−nq)τC

{
w
[

β (1+β )R2+(βR2−2nβR−n2)τC

]
−Rk(βR+n)

[
R(1+β+τC)−nτC

]}

nR(1+β )
[
(1+β+τC)R−nτC

]2 . (4.13)

1−W ∂k
∂τC

> 0 τC = 0 τC

(4.10)

∂k
∂τI

+V
∂k
∂τC

=− βw
n(1+β )

< 0. (4.14)

(4.13) (4.14)

dk
dτI

=

⊖ by (4.14)� �� �
∂k
∂τI

+V
∂k
∂τC

1−W
∂k
∂τC� �� �

⊕

< 0. (4.15)

2. 1 p∗

1 k

2 1

2

1 1

p∗ (d p∗ = 0) (dτC < 0), (dτI > 0)

(4.15) ( ∂k
∂τI

< 0)

(V ∂k
∂τC

> 0) 1

1

2 1

1 Lin

and Tian (2003)

2

1

1

14
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1 2

1

4.1 4.2

4.3

4.3

4.1 4.2

(τI,τC)> (0,0) 1

(τI +dτI,τC +dτC)

dτC > 0 dτI < 0

(4.1)

dτI =−
(1+β )(βR+n)

[
R(1−nq)− (R−n)τI

]

A
[
n(1+β )−β (R−n)τC

]
� �� �

T

dτC

+

{
nRw(1+β )(1+ τC)

[
(1+β )τI +(1−nq)τC

]
−AB(w− kR)

}
f ′′

RwA
[
n(1+β )−β (R−n)τC

]
� �� �

U

dk. (4.16)

T ≡− (1+β )(βR+n)
[

R(1−nq)−(R−n)τI

]
A
[

n(1+β )−β (R−n)τC

] , U ≡

{
nRw(1+β )(1+τC)

[
(1+β )τI+(1−nq)τC

]
−AB(w−kR)

}
f ′′

RwA
[

n(1+β )−β (R−n)τC

]
T U

(4.16) 1 dτI/dτC =

15
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T +U(dk/dτC)

dk
dτC

=
∂k
∂τC

+
∂k
∂τI

dτI

dτC
=

∂k
∂τC

+
∂k
∂τI

(
T +U

dk
dτC

)

⇔ dk
dτC

=

∂k
∂τC

+T ∂k
∂τI

1−U ∂k
∂τI

. (4.17)

(4.17) ∂k
∂τI

∂k
∂τC

(3.22), (3.23) (4.17)

1−U
∂k
∂τI

= 1+
(βR+n)

{
nRw(1+β )(1+τC)

[
(1+β )τI+(1−nq)τC

]
−AB(w−kR)

}
w f ′′

nRwA
[

R(1+β+τC)−nτC

][
n(1+β )−β (R−n)τC

] . (4.18)

1−U ∂k
∂τI

> 0 (τI,τC) = (0,0) 12 (4.17)

∂k
∂τC

+T
∂k
∂τI

=
β (βR+n)

[
R(1−nq)− (R−n)τI

]
w

n
[
n(1+β )−β (R−n)τC

][
R(1+β + τC)−nτC

] > 0. (4.19)

(4.18) (4.19)

dk
dτC

=

⊕ by (4.19)� �� �
∂k
∂τC

+T
∂k
∂τI

1−U
∂k
∂τI� �� �

⊕

> 0. (4.20)

3. 1 p∗

1 k

1 Lin and Tian (2003)

2

3

1

12 (τI ,τC) = (0,0)

16
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3

3

3

5

4.3 ((τI,τC) > (0,0))

1 k (3.19)

(3.9) (3.10) w = (1−α)Akα R = αAkα−1 k

k =
A(1−α)

{
αβA(1−nq− τI)kα−1 −n

[
(1−nq)τC + τI

]}
kα

n
[
αA(1+β + τC)kα−1 −nτC

] (5.1)

⇔
{

nα(1+β + τC)+n(1−α)
[
(1−nq)τC + τI

]
−αβA(1−α)(1−nq− τI)kα−1

}
Akα−1 = n2τC.

(5.2)

(5.2) k (H − IK)K = J K K = H±
√

H2−4IJ
2I

13 K = H+
√

H2−4IJ
2I H ≡ nα(1+

β + τC)+n(1−α)
[
(1−nq)τC + τI

]
> 0, I ≡ αβ (1−α)(1−nq− τI)> 0, J ≡ n2τC ≥ 0, K ≡ Akα−1

K 13

kα−1 = n
α(1+β+τC)+(1−α)

[
(1−nq)τC+τI

]
+

√{
α(1+β+τC)+(1−α)

[
(1−nq)τC+τI

]}2

−4αβ (1−α)(1−nq−τI)τC

2αβA(1−α)(1−nq−τI)
. (5.3)

13 Fanti and Gori (2012) τC = 0 τC = 0

kα−1 =
n
[

α(1+β+τC)+(1−α)τI

]
αβA(1−α)(1−nq−τI)

K = H−
√

H2−4IJ
2I k = 0

17
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(5.3) n

dkα−1

dn
= (α −1)kα−2 dk

dn
> 0 ⇒ dk

dn
< 0 ∀α ∈ (0,1). (5.4)

14 α α

1 (2016) OECD

33 1995 2015

65.0% 64.8% 0.2% α = 0.35 β

β = 0.3
15 A (total factor productivity: TFP)

2017 TPF 0.9% 1 25 (1.009)25 = 1.2511 A = 1.2511

q (2017)

OECD 12.9% q = 0.13

8% τC = 0.08 (1999)

2 (1995 ) 14.6% τI = 0.146

n = 1 16

1 p∗

1 (τC = 0.08,

τI = 0.146) 1 p∗ = 0.0586 1 k = 0.0291 τC = 0.09

1% 1 p∗ τI = 0.1301 1.6%

k = 0.0302

τC = 0.10 2% 1 p∗ τI = 0.1143
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1 k

14

15 Das, Mourmouras, and Rangazas (2015) Chapter 2 20 S&P 500
7% 30 β = 0.1287

Chapter 5 β = 0.4999
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