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Crémer, Khalil, and Rochet 1998

e

2013 e

1
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e ≥ e3

e e2 < e < e3

2

3

4

5 3 4

e 6

2

2013

2.1

Θ = [θ0, θ1] 0 < θ0 < θ1

θ0 θ

θ

Θ F (θ) F (θ) f(θ)

f(θ) θ ∈ Θ f(θ) > 0

E[ · ] F

l ∈ L = [ 0, l̃ ]

r 6 V (l, r) = r − c(l) θ

U(l, r, θ) = θl − r c(·) 2

c(0) = 0 l < l̃ c′(l) > 0 c′(0) = 1 + iM/(1− κ) c′( l̃ ) = +∞
l ∈ L c′′(l) > 0 7 iM κ

0 < κ < 1

6 l̃
7 c(·) 2013 1
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1

d

dθ

(
1− F (θ)

f(θ)

)
≤ 0, ∀θ ∈ Θ (1)

monotone hazard rate condition 9

2

θ0 −
1

f(θ0)
> c′(0) (2)

(1)

iM κ

10

first-best; FB lfb(θ) 11

θ = c′(lfb(θ)), ∀θ ∈ Θ (3)

2.2

e > 0

1.

2. e

e

8 c(·)

9 2013 Bolton and Dewatripont 2005, Chapter 2 2003 1

10 2013
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3.

4. l r

2.3

θ

θ 12

taxation principle

Ri(l)

13

θ θ

(l, r)

Ri(l) (l, r)

θ

l(θ) U i(θ)

l(θ) ≡ argmax
l∈L

(θl −Ri(l))

U i(θ) ≡ max
l∈L

(θl −Ri(l))
(4)

Uu ≡ E[θl − r] = θml − r (5)

θm θ

θm ≡ E(θ) =

∫ θ1

θ0

θf(θ)dθ

12 2013
13 Θ (l(θ), r(θ))

Ri(l) = r(l−1(l))

2003 8 Guesnerie 1981
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U i(θ) ≥ 0, ∀θ ∈ Θ (PCI)

Uu ≥ 0 (PCU)

Ri(l)

(4) E[U i(θ)] (5)

E[θl −Ri(l)] = θml −Ri(l) l

(4) l(θm) U i(θm)

E[U i(θ)]− U i(θm) ≥ e (ICI)

(l, r)

θl − r < 0

E[max(θl− r, 0)]

(5)

E[max(θl − r, 0)]− Uu ≤ e (ICU)

e

3

e e

SB e

SB

U i(θ) l(θ)

Ri(l(θ)) = θl(θ)− U i(θ)
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E[θl(θ)− U i(θ)− c(l(θ))]

Θ ν = (l(θ), r(θ))

Ri(l)

2013 ν

14 the condition of monotonicity

dl

dθ
(θ) ≥ 0, ∀θ ∈ Θ (M)

the envelope condition

dU i

dθ
(θ) = l(θ), ∀θ ∈ Θ (EC)

2 Ri(l) l = l(θ)

(4) (M) (EC)

U i(·) (EC)

U i(θ) = U i(θ0) +

∫ θ

θ0

l(s)ds, ∀θ ∈ Θ (EC’)

(EC’)

E[U i(θ)] = U i(θ0) +

∫ θ1

θ0

l(θ)[1− F (θ)]dθ (EC”)

(EC’) (EC”) (ICI)

∫ θ1

θ0

l(θ)[1lθ>θm − F (θ)]dθ ≥ e (ICI’)

1lℑ ℑ 1 0

PI

max
l(·)

E[θl(θ)− U i(θ)− c(l(θ))] (6)

subject to

dl

dθ
(θ) ≥ 0, ∀θ ∈ Θ (M)

14 2013 U(l(θ), r(θ), θ) U i(θ)
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E[U i(θ)] = U i(θ0) +

∫ θ1

θ0

l(θ)[1− F (θ)]dθ (EC”)

U i(θ) ≥ 0, ∀θ ∈ Θ (PCI)

∫ θ1

θ0

l(θ)[1lθ>θm − F (θ)]dθ ≥ e (ICI’)

2013 PI (EC)

U i(·)
(PCI)

U i(θ0) ≥ 0 (PCI’)

(6) U i(θ) (EC”)

PI

P ′
I

max
l(·)

E

[
θl(θ)− c(l(θ))− 1− F (θ)

f(θ)
l(θ)

]
− U i(θ0) (7)

subject to

dl

dθ
(θ) ≥ 0, ∀θ ∈ Θ (M)

U i(θ0) ≥ 0 (PCI’)

∫ θ1

θ0

l(θ)[1lθ>θm − F (θ)]dθ ≥ e (ICI’)

(PCI’)

PI

max
l(·)

E

[
θl(θ)− c(l(θ))− 1− F (θ)

f(θ)
l(θ)

]
(8)

subject to

dl

dθ
(θ) ≥ 0, ∀θ ∈ Θ (M)

∫ θ1

θ0

l(θ)[1lθ>θm − F (θ)]dθ ≥ e (ICI’)
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PI (ICI’) (M)

(M)

Γ(θ) =

∫ θ

θ0

l(s)[1ls>θm − F (s)]ds (9)

Γ(θ0) = 0, Γ(θ1) ≥ e (10)

(9)

Γ′(θ) = l(θ)[1lθ>θm − F (θ)] (11)

PI

P′
I

max
l(·)

∫ θ1

θ0

[
θl(θ)− c(l(θ))− 1− F (θ)

f(θ)
l(θ)

]
f(θ)dθ (12)

subject to

dl

dθ
(θ) ≥ 0, ∀θ ∈ Θ (M)

Γ′(θ) = l(θ)[1lθ>θm − F (θ)], ∀θ ∈ Θ

Γ(θ0) = 0, Γ(θ1) ≥ e

L =

[
θl(θ)− c(l(θ))− 1− F (θ)

f(θ)
l(θ)

]
f(θ) + λ(θ){l(θ)[1lθ>θm − F (θ)]− Γ′(θ)} (13)

Ll −
d

dθ
Ll′ =

[
θ − c′(l(θ))− 1− F (θ)

f(θ)

]
f(θ) + λ(θ)[1lθ>θm − F (θ)] = 0, ∀θ ∈ Θ (14)

LΓ − d

dθ
LΓ′ =

d

dθ
λ(θ) = 0, ∀θ ∈ Θ (15)

[LΓ′ ]θ=θ1 = −λ(θ1) ≤ 0, Γ(θ1) ≥ e, [Γ(θ1)− e][LΓ′ ]θ=θ1 = 0 (16)

Lx = ∂L /∂x (15) λ(θ) θ

θ = c′(l(θ)) +
1− F (θ)

f(θ)
− λ

f(θ)
[1lθ>θm − F (θ)], ∀θ ∈ Θ (17)
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λ ≥ 0 λ , Γ(θ1) ≥ e, λ[Γ(θ1)− e] = 0 (18)

(ICI’) PI 2013

P’ P’ second-best;

SB (ICI’) λ = 0

λ > 0

3.1 (ICI’) SB

SB e ∈ [0, e1] (ICI’)

e1 SB e ∈ [0, e1]

(ICI’) λ = 0 (17)

θ = c′(lsb(θ)) +
1− F (θ)

f(θ)
, ∀θ ∈ Θ (19)

c′′(l) > 0 (8)

(2)

(1) lsb(θ)

θ (M) 15

U i(θ0) = 0 (EC’) θ

Usb(θ) =

∫ θ

θ0

lsb(s)ds (20)

θ0

θ0

θ0

θ1

(19)

θ1
16

lsb(θ) θ Usb(θ)

Jensen’s inequality

e1 ≡ E[Usb(θ)]− Usb(θm) > 0

15 2013
16 2013
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e ∈ [0, e1] (ICI) (ICI’)

1 0 ≤ e ≤ e1 SB

3.2 (ICI’) SB

e > e1 λ > 0 λ

e

17

(ICI’) (17) (18)

θ = c′(l(θ)) +
1− F (θ)

f(θ)
− λ

f(θ)
[1lθ>θm − F (θ)], ∀θ ∈ Θ (17)

∫ θ1

θ0

l(θ)[1lθ>θm − F (θ)]dθ = e (ICI”)

2 (17) l(θ) λ

(ICI”) λ

U i(θ0) = 0 (EC’) (EC”)

U i(θ) =

∫ θ

θ0

l(s)ds (21)

E[U i(θ)] =

∫ θ1

θ0

l(θ)[1− F (θ)]dθ (22)

λ > 0 l(θ) θ = θ0 θ = θ1

lsb(θ)

2 λ ≤ 1 (ICI”)

l(θ) 1

17 (17) (ICI”) 2

e λ

A
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l

fb

θ θm

FB: l   (  ) θ

SB: l (  )θ修正された

θ

sbSB: l   (  ) θ

1 e ∈ (e1, e2)

l(θ) = lsb(θ) for θ ∈ {θ0, θ1}

l(θ) < lsb(θ) for θ0 < θ ≤ θm

l(θ) ∈ (lsb(θ), lfb(θ)] for θm < θ < θ1

(23)

θm

(ICI)

E[U i(θ)] ≥ U i(θm) + e

U i(θm) (21)

θ ≤ θm

l(θ) (22)

θ > θm l(θ)

θm 18

18 Lewis and Sappington 1993

l

fb

θ θm

FB: l  (  ) θ

SB: l (  )θ修正された

θ

sbSB: l  (  ) θ
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(23) (17)

(θ − c′(l(θ)))f(θ) = (1− F (θ))− λ[1lθ>θm − F (θ)] (24)

l(θ) 19

1 l(θ)

(21) θ θ

l(θ) 1 θ 1

1 − F (θ)

2 e θ θm

l(θ)

(ICI) l(θ)

E[U i(θ)] 1− F (θ)

l(θ) U i(θm)

(ICI)

θm < θ < θ1 l(θ) 1 U i(θm)

θ0 < θ ≤ θm l(θ) 1 U i(θm) 1

1 − F (θ) < 1

l(θ)

l(θ)

lsb(θ) lsb(θ)

θm

1

e

e

A

2 λ e λ

19 S V + U S = θl − c(l)



関西大学商学論集　第58巻第４号（2014年３月）14

e ≤ e1 e > e1 1

e → e1 l(θ) lsb(θ)

1

1. e ≤ e1 l(θ) (19) lsb(θ)

e

2. e > e1 (17) l(θ) (17)

(ICI”) e

(17) (1) l(θ)

e

l(θ)

d

dθ

(
F (θ)

f(θ)

)
< 1 for θ ≤ θm (25)

4

θ

e (ICU)
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PN

PN

max
(l,r)

r − c(l) (26)

subject to

Uu ≥ 0 (PCU)

E[max(θl − r, 0)]− Uu ≤ e (ICU)

Uu (5)

3 e > 0 PN θ < θ∗ θ

θ∗ ≡ r/l ∈ (θ0, θ
m]

θ0l ≥ r Uu = θml− r ≥ (θm − θ0)l > 0 (PCU)

θ0l ≥ r θl − r ≥ (θ − θ0)l ≥ 0 max(θl − r, 0) = θl − r

E[max(θl − r, 0)]− Uu = θml − r − (θml − r) = 0 < e (ICU)

θ0l ≥ r (PCU) (ICU)

r/l > θ0 θml < r

(PCU) r/l ≤ θm

3 (ICU)

−
∫ θ∗

θ0

(θl − r)f(θ)dθ ≤ e, θ∗ ≡ r/l ∈ (θ0, θ
m] (ICU’)

PN

PN

max
(l,r)

r − c(l) (26)

subject to

θml − r ≥ 0 (PCU’)

−
∫ θ∗

θ0

(θl − r)f(θ)dθ ≤ e, θ∗ ≡ r/l ∈ (θ0, θ
m] (ICU’)
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PN

L = r − c(l) + ν(θml − r) + µ

[
e+

∫ r/l

θ0

(θl − r)f(θ)dθ

]
(27)

ν (PCU’) µ (ICU’)

µ e

lm

θm ≡ c′(lm)

e (ICU’) µ = 0

ν = 1 the ex-ante efficient contract

(lm, rm)
rm = θmlm

e e

(lm, rm)

e3

e3 ≡ −
∫ θm

θ0

((θ − θm)lm)f(θ)dθ

2 0 < e4 < e3 e4

1. e ≥ e3 l = lm r = rm =

θmlm

2. e3 > e ≥ e4 l < lm r = θml

3. e < e4 l < lm

r < θml

4. e e ≥ e3 e e < e3

e e
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e ≥ e3 e e < e3 e

e

e3

e e3

l lm

first order loss

e

e

l = lfb(θ0) r = θ0l
fb(θ0)

20

5

3 4

PI PN WI(e) WN (e)

e

W sb WN W sb < WN

W sb > WN

e1

3 e3 e4 4 2

20 (PCU) (ICU)

r = θ0l r − c(l) = θ0l − c(l)

θ0 = c′(l) l = lfb(θ0) (2)
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SB

銀行のペイオフ

e e ee
e

修正された

事前効率的借入
情報レントなし

信用割当
情報レントなし

信用割当
情報レントあり

セカンドベスト

情報収集 情報収集阻止

2

3

1. e2 > 0 e < e2 WI(e) > WN (e) e > e2

WI(e) < WN (e)

2. e1 < e2 < e4 < e3

a 0 ≤ e ≤ e1

b e1 < e < e2

c e2 < e < e4

d e4 ≤ e < e3

SB

銀行のペイオフ

e e ee e

修正された

事前効率的借入

情報レントなし

信用割当

情報レントなし

信用割当

情報レントあり

セカンドベスト

止阻集収報情集収報情
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e e3 ≤ e

WI(e) WN (e)

e

WI(e) < WN e

W sb > WN (e)

3

e1 e2 e4 e3

3

1

1. W sb > WN e1 en

WI(en) = WN e1 < en

2. W sb < WN ei e3

W sb = WN (ei) ei < e3

2

c(l) = (1/2)l2 θ [θ0, θ1]

(1)

(2)
θ1 < 2θ0 − c′(0) (28)

c′(0) = 1+iM/(1−κ) iM = 0.0099 κ = 0.01 c′(0) = 1.01

Θ = [2, 2.9] (28)

21

W sb < WN

WI(e4) < WN (e4)

e1 < e4 < e3

21 (2)
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2 e1 e2 e4 e3

6

1

2013

1

2

Crémer, Khalil, and

Rochet 1998

A 2 1

e ≤ e1 e > e1
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I e ≤ e1

(ICI’) λ WI

e

II e > e1

(ICI’) λ θ

(17) (ICI”) θ e

l = l(θ, e) e λ = λ(e)

e

L(e) =

∫ θ1

θ0

[
θl(θ, e)− c(l(θ, e))− ϕ(θ)l(θ, e) + λ(e)

(
ψ(θ)

f(θ)
l(θ, e)− e

)]
f(θ)dθ

ϕ(θ) =
1− F (θ)

f(θ)

ψ(θ) = 1lθ>θm − F (θ)

e

dL

de
=

∫ θ1

θ0

[(
θ − c′(l(θ, e))− ϕ(θ) + λ(e)

ψ(θ)

f(θ)

)
∂l

∂e
(θ, e)− λ(e)

+λ′(e)

(
ψ(θ)

f(θ)
l(θ, e)− e

)]
f(θ)dθ

=

∫ θ1

θ0

(−λ(e))f(θ)dθ

= −λ(e)

e

L(e) =

∫ θ1

θ0

[θl(θ, e)− c(l(θ, e))− ϕ(θ)l(θ, e)] f(θ)dθ ≡ WI(e)

dL

de
=

dWI(e)

de
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WI λ

dWI(e)

de
= −λ(e) < 0 (29)

WI(e)

(17) (ICI”) (ICI”) e (17)

λ l(θ) (17) λ

0 = c′′(l(θ))
∂l

∂λ
− ψ(θ)

f(θ)
⇒ ∂l

∂λ
=

ψ(θ)

c′′(l(θ))f(θ)
(30)

λ θ ∂l/∂e = (∂l/∂λ)(dλ/de) (ICI”)

e

∫ θ1

θ0

∂l

∂λ

dλ

de
ψ(θ)dθ = 1 ⇒ dλ

de

∫ θ1

θ0

∂l

∂λ
ψ(θ)dθ = 1 (31)

(31) (30)

dλ

de

∫ θ1

θ0

(ψ(θ))2

c′′(l(θ))f(θ)
dθ = 1 (32)

c′′(·) > 0 f(θ) > 0 ψ(θ) (32)

dλ

de
=

[∫ θ1

θ0

(ψ(θ))2

c′′(l(θ))f(θ)
dθ

]−1

> 0 (33)

(29) e (33)

d2WI(e)

de2
= −dλ(e)

de
< 0 (34)

WI(e)

c(·) (ICI’) l(·) e

PI

II-1 λ ≤ 1

e de

suboptimal

WI(e+de)

de
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e de

WI(e)− de

WI(e+ de) ≥ WI(e)− de ⇒ W ′
I(e) ≥ −1

II-2 (M)

3

L(l, θ) = θl − c(l)− 1− F (θ)

f(θ)
l + λ

(
l

f(θ)
[1lθ>θm − F (θ)]

)
(35)

θ > θm θ ≤ θm

II-2-a θ > θm

1lθ>θm = 1 (35)

L(l, θ) = θl − c(l)− (1− λ)
1− F (θ)

f(θ)
l

c(·) (1) λ ≤ 1

∂L

∂l
= θ − c′(l)− (1− λ)

1− F (θ)

f(θ)
= 0

∂2L

∂l2
= −c′′(l) < 0

∂2L

∂l∂θ
= 1− (1− λ)

d

dθ

(
1− F (θ)

f(θ)

)
> 0

l(θ)

(M)

II-2-b θ ≤ θm

1lθ>θm = 0 (35)

L(l, θ) = θl − c(l)− 1− F (θ)

f(θ)
l − λ

F (θ)

f(θ)
l
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c(·) (1) λ > 0

∂L

∂l
= θ − c′(l)− 1− F (θ)

f(θ)
− λ

F (θ)

f(θ)
= 0

∂2L

∂l2
= −c′′(l) < 0

∂2L

∂l∂θ
= 1− d

dθ

(
1− F (θ)

f(θ)

)
− λ

d

dθ

(
F (θ)

f(θ)

)
⋛ 0

(25) (M)

B 2

(27)

∂L

∂l
= −c′(l) + νθm + µ

∫ r/l

θ0

θf(θ)dθ = 0 (36)

∂L

∂r
= 1− ν − µF (r/l) = 0 (37)

(37)

F (r/l) =

∫ r/l

θ0

f(θ)dθ

(37) ν µ (38) (40)

µ = 0 ⇐⇒ ν = 1 (38)

µ <
1

F (θm)
⇐⇒ ν > 0 (39)

µ ≥ 1

F (θm)
⇐⇒ ν = 0 (40)

θ0 < r/l ≤ θm F (·) (37)

µ =
1− ν

F (r/l)

(38) (40) (38) (39)

ν > 0 (PCU’) r/l = θm

µ =
1− ν

F (r/l)
=

1− ν

F (θm)
<

1

F (θm)
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µ < 1/F (θm) (1− ν)/F (r/l) < 1/F (θm)

ν > 1− F (r/l)

F (θm)
≥ 0

(40) ν = 0

µ =
1− ν

F (r/l)
=

1

F (r/l)
≥ 1

F (θm)

µ ≥ 1/F (θm) (1− ν)/F (r/l) ≥ 1/F (θm)

ν ≤ 1− F (r/l)

F (θm)

ν > 0 r/l = θm ν ≤ 0 ν = 0

(38) (40) 2

I µ < 1/F (θm)

(39) ν > 0 (PCU’)

θm =
r

l
≡ θ∗ (41)

(36) (37)

c′(l) = νθm + µ

∫ θm

θ0

θf(θ)dθ (42)

ν = 1− µF (θm) (43)

a ∈ Θ

∫ a

θ0

θf(θ)dθ = θF (θ)
���
a

θ0
−

∫ a

θ0

F (θ)dθ

= aF (a)−
∫ a

θ0

F (θ)dθ (44)

(42) (43) ν

c′(l) = θm − µ

∫ θm

θ0

F (θ)dθ (45)

(45) µ < 1/F (θm) µ = 0 µ > 0
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I-1 µ = 0 e ≥ e3

(38) ν = 1

(45)
c′(l) = θm ⇒ lm = l(θm)

c(·) l(θm) θm

r

r − θml(θm) = 0 ⇒ rm = θml(θm)

(lm, rm) e

WN

WN = rm − c(lm) = θml(θm)− c(l(θm))

e

I-2 µ > 0 e3 > e ≥ e4

c(·) (45)

lm µ

µ → 0 lm

(ICU’) ν > 0 θ∗ ≡ r/l = θm

e = −
∫ θm

θ0

((θ − θm)l)f(θ)dθ

= −l

(∫ θm

θ0

θf(θ)dθ − θm
∫ θm

θ0

f(θ)dθ

)

= −l

(
θmF (θm)−

∫ θm

θ0

F (θ)dθ − θmF (θm)

)

= l

∫ θm

θ0

F (θ)dθ (46)

(44) (46) (45) l µ

µ =

θm − c′

(
e∫ θm

θ0
F (θ)dθ

)

∫ θm

θ0
F (θ)dθ

(47)



27生産的情報収集と最適貸付契約（宇惠）

µ e (43) ν e

e3 (47) e µ → 0

WN (46)

l(e) =
e∫ θm

θ0
F (θ)dθ

dl(e)

de
=

[∫ θm

θ0

F (θ)dθ

]−1

> 0

d2l(e)

de2
= 0

WN (e) = θml(e)− c(l(e))

dWN (e)

de
= (θm − c′(l(e)))

dl(e)

de
> 0

d2WN (e)

de2
= −c′′(l(e))

dl(e)

de
< 0

µ > 0 (45) θm − c′(·) > 0

II µ ≥ 1/F (θm) e < e4

(40) ν = 0 (PCU’)

θm >
r

l
≡ θ∗ (48)

(36) (37)

c′(l) = µ

∫ θ∗

θ0

θf(θ)dθ > 0 (49)

µ =
1

F (θ∗)
(50)

(50) µ θ∗ (50) (49) µ (44)

c′(l(θ∗)) = θ∗ − 1

F (θ∗)

∫ θ∗

θ0

F (θ)dθ (51)
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c′(l(θ∗))− θ∗ = − 1

F (θ∗)

∫ θ∗

θ0

F (θ)dθ < 0 (52)

lm

(51) θ∗

dl(θ∗)

dθ∗
=

f(θ∗)

c′′(l(θ∗))(F (θ∗))2

∫ θ∗

θ0

F (θ)dθ > 0 (53)

l(θ∗) θ∗ (51) l µ = 1/F (θm)

22

(ICU’) µ > 0 r/l ≡ θ∗ l = l(θ∗)

e = l(θ∗)

∫ θ∗

θ0

F (θ)dθ (ICU”)

θ∗ (ICU”) (51) 2 (ICU”)

e (53) dl(θ∗)/dθ∗ > 0

dθ∗

de
=

[
dl(θ∗)

dθ∗

∫ θ∗

θ0

F (θ)dθ + l(θ∗)F (θ∗)

]−1

> 0 (54)

θ∗ e (51) (ICU”) e < e4

e4

e4 ≡ lim
θ∗→θm

l(θ∗)

∫ θ∗

θ0

F (θ)dθ (55)

= lim
θ∗→θm

c′−1

(
θ∗ − 1

F (θ∗)

∫ θ∗

θ0

F (θ)dθ

)∫ θ∗

θ0

F (θ)dθ (56)

= c′−1

(
θm − 1

F (θm)

∫ θm

θ0

F (θ)dθ

)∫ θm

θ0

F (θ)dθ (57)

WN (e) = θ∗(e)l(θ∗(e))− c(l(θ∗(e)))

22 µ < 1/F (θm) µ → 1/F (θm) (45)

θm −
1

F (θm)

∫ θm

θ0

F (θ)dθ (∗)

µ ≥ 1/F (θm) θ∗ → θm (50) µ = 1/F (θ∗) → 1/F (θm)

(51) (∗)
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(50) dµ/dθ∗ < 0 (54) dθ∗/de > 0

dWN (e)

de
= µ(e) > 0 (58)

d2WN (e)

de2
=

dµ

de
=

dµ

dθ∗
dθ∗

de
< 0 (59)
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