
6 Imperfections in International
Capital Markets

U1 = Eu(C2),

Y2 = Ȳ + ε,

N∑
i=1

π(εi)P (εi) = 0. (1)
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C2(ε) = Y2 − P(ε) = Y2 − ε = Ȳ .

N∑
i=1

π(εi)Y2 =
N∑

i=1

π(εi)Ȳ +
N∑

i=1

π(εi)εi = Ȳ

P (εi) ≤ η(Ȳ + εi). (2)
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max
C2(ε),P(ε)

N∑
i=1

π(εi)u[C2(εi)]

C2(εi) = Ȳ + εi − P(εi). (3)
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L =
N∑

i=1

π(εi)u[Ȳ + εi − P(εi)]

−
N∑

i=1

λ(εi)[P(εi) − η(Ȳ + εi)]

+ µ

N∑
i=1

π(εi)P (εi)

π(ε)u′[C2(ε)] + λ(ε) = µπ(ε), (4)

λ(ε)[η(Ȳ + ε) − P(ε)] = 0, (5)
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u′(Ȳ − P0) − u′[C2(ε)]

= u′(Ȳ − P0) − u′[Ȳ + ε − P(ε)]

= u′(Ȳ − P0) − u′[(1 − η)(Ȳ + ε)]

= λ(ε)

π(ε)
≥ 0. (6)

Ȳ − P0 = (1 − η)(Ȳ + e), (7)

P0 + e = η(Ȳ + e). (8)

Foundations of International Macroeconomics (251) Chapter 6

Obstfeld & Rogoff © 1996 Massachusetts Institute of Technology



P(ε) =
{

ηȲ − (1 − η)e + ε = η(Ȳ + e) + (ε − e), ε ∈ [ε, e)
η(Ȳ + ε) = η(Ȳ + e) + η(ε − e), ε ∈ [e, ε̄]

(9)

∫ e

−ε̄

[η(Ȳ + e) + (ε − e)]
dε

2ε̄

+
∫ ε̄

e

[η(Ȳ + e) + η(ε − e)]
dε

2ε̄
= 0

e2 + 2ε̄e +
(

ε̄2 − 4ηε̄Ȳ

1 − η

)
= 0.
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e = −ε̄ + 2

√
ηε̄Ȳ

1 − η
. (10)

U1 = u(C1) + βEu(C2), β < 1,

Ut = Et

{ ∞∑
s=t

βs−tu(Cs)

}
(11)

Bs+1 = (1 + r)Bs + Ȳ + εs − Cs − Ps(εs) (12)
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N∑
i=1

π(εi)Ps(εi) = 0 (13)

Gain(εt) = u(Ȳ + εt) − u(Ȳ ). (14)

Cost =
∞∑

s=t+1

βs−tu(Ȳ ) −
∞∑

s=t+1

βs−tEtu(Ȳ + εs)

Cost = β

1 − β
[u(Ȳ ) − Eu(Ȳ + ε)]. (15)
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Gain(ε̄) ≤ Cost,

u(Ȳ + ε̄) − u(Ȳ ) ≤ β

1 − β
[u(Ȳ ) − Eu(Ȳ + ε)]. (16)

Ys = (1 + g)s−t Ȳ exp[εs − 1

2
Var(ε)],

u(C) = C1−ρ

1 − ρ
,
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βŪt+1 = 1

1 − ρ

∞∑
s=t+1

βs−t(1 + g)(1−ρ)(s−t)Ȳ 1−ρ

= Ȳ 1−ρ

1 − ρ
× β(1 + g)1−ρ

1 − β(1 + g)1−ρ

βEtU
a
t+1 = 1

1 − ρ

∞∑
s=t+1

βs−tEtY
1−ρ
s

= Ȳ 1−ρ

1 − ρ

∞∑
s=t+1

βs−t(1 + g)(1−ρ)(s−t)Et exp

{
(1 − ρ)

[
εs − 1

2
Var(ε)

]}

= Ȳ 1−ρ

1 − ρ

∞∑
s=t+1

βs−t(1 + g)(1−ρ)(s−t) exp

{
1

2
[(1 − ρ)2 − (1 − ρ)]Var(ε)

}

= Ȳ 1−ρ

1 − ρ
× β(1 + g)1−ρ

1 − β(1 + g)1−ρ
exp

[
−1

2
ρ(1 − ρ)Var(ε)

]
< βŪt+1.
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lim
Yt→∞[u(Yt) − u(Ȳ )] ≤ β(Ūt+1 − EtU

a
t+1).

limεt→∞ exp{(1 − ρ)[εt − 1
2Var(ε)]} − 1

1 − ρ

≤ β(1 + g)1−ρ

(1 − ρ)[1 − β(1 + g)1−ρ]

{
1 − exp

[
−1

2
ρ(1 − ρ)Var(ε)

]}

1 ≤ β(1 + g)1−ρ exp

[
1

2
ρ(ρ − 1)Var(ε)

]
.

u[(1 + κ)Ȳ ] − u(Ȳ ) = β(Ūt+1 − EtU
a
t+1),
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κ =

1 − β(1 + g)1−ρ exp

[
1
2ρ(ρ − 1)Var(ε)

]
1 − β(1 + g)1−ρ




− 1
ρ−1

− 1

Cs(εs) = Ȳ + εs − Ps(εs) (17)

Gain(εt) = u(Ȳ + εt) − u[Ȳ + εt − P(εt)].

Cost = β

1 − β

{
Eu[Ȳ + ε − P(ε)] − Eu(Ȳ + ε)

}
.
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u(Ȳ + εt) − u[Ȳ + εt − P(εt)]

≤ β

1 − β

{
Eu[Ȳ + ε − P(ε)] − Eu(Ȳ + ε)

}

= β

1 − β

N∑
j=1

π(εj)
{
u[Ȳ + εj − P(εj)] − u(Ȳ + εj)

}
. (18)

N∑
i=1

π(εi)u[Ȳ + εi − P(εi)]
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L =
N∑

i=1

π(εi)u[Ȳ + εi − P(εi)]

−
N∑

i=1

λ(εi)
(
u(Ȳ + εi) − u[Ȳ + εi − P(εi)]

− β

1 − β

N∑
j=1

π(εj)
{
u[Ȳ + εj − P(εj)] − u(Ȳ + εj)

} )

+ µ

N∑
i=1

π(εi)P (εi).


π(ε) + λ(ε) + βπ(ε)

1 − β

N∑
j=1

λ(εj)


 u′[C(ε)] = µπ(ε)

(19)
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λ(ε)
( β

1 − β

N∑
j=1

π(εj)
{
u[Ȳ + εj − P(εj)] − u(Ȳ + εj)

}

− u(Ȳ + ε) + u[Ȳ + ε − P(ε)]
)= 0, (20)

u′[C(ε)] = µ

1 + β
1−β

∑N
j=1 λ(εj)

. (21)

dP(ε)

dε
= u′[Ȳ + ε − P(ε)] − u′(Ȳ + ε)

u′[Ȳ + ε − P(ε)]
.
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µ =

1 + β

1 − β

N∑
j=1

λ(εj)


 u′(Ȳ − P0).


1 + β

1 − β

N∑
j=1

λ(εj)


 {u′(Ȳ − P0) − u′[C(ε)]

}

= λ(ε)u′[C(ε)]

π(ε)

U
j
t = Et

{ ∞∑
s=t

βs−tu(Cj
s )

}
.
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Y
j
t = Ȳ + ε

j
t + ωt ,

∑
j

ε
j
t = 0. (22)

C
j
t = Ȳ + ωt , ∀j , t .

Gain(ε
j
t , ωt) = u(Ȳ + ε

j
t + ωt) − u(Ȳ + ωt),
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Cost = Et

∞∑
s=t+1

βs−t[u(Ȳ + ωs) − u(Ȳ + εj
s + ωs)]

= β

1 − β
[Eu(Ȳ + ω) − Eu(Ȳ + εj + ω)].

Gain(ε̄, ω) ≤ Cost.

U1 = u(C1) + βu(C2).

Y2 = F(K2).
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K2 = Y1 + D2 − C1,

C2 = F(K2) + K2 − <,

< = min {(1 + r)D2, η[F(K2) + K2]} , (23)

F ′(K2) = r
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u′(C1) = (1 + r)βu′(C2).

< ≤ η[F(K2) + K2].

max
K2

u(Y1 + D2 − K2)

+ βu
[
F(K2) + K2 − min{(1 + r)D2, η[F(K2) + K2]}] (24)

1 + r > η(1 + α). (25)
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C1 + C2

1 + α
= Y1 + (α − r)

1 + α
D2. (26)

C1 = 1

1 + β

[
Y1 + (α − r)

1 + α
D2

]
,

C2 = (1 + α)β

1 + β

[
Y1 + (α − r)

1 + α
D2

] (27)

Un = (1 + β) log

{
1

1 + β

[
Y1 + (α − r)

1 + α
D2

]}

+ β log
[
(1 + α)β

]
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C1 + C2

(1 − η)(1 + α)
= Y1 + D2. (28)

C1 = 1

1 + β
(Y1 + D2),

C2 = (1 − η)(1 + α)β

1 + β
(Y1 + D2),

(29)

Ud = (1 + β) log

[
1

1 + β
(Y1 + D2)

]

+ β log[(1 − η)(1 + α)β]
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Ud − Un = (1 + β) log




1 + D2

Y1

1 + (α − r)

1 + α

(
D2

Y1

)



+ β log(1 − η)

1 =




1 + D2

Y1

1 + (α − r)

1 + α

(
D2

Y1

)



1+β

(1 − η)β.
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D̄ =




(
1

1 − η

)β/(1+β)

− 1

1 − (α − r)

(1 + α)

(
1

1 − η

)β/(1+β)


 Y1, (30)

K2 = Y1 + D2 − C1

= β

1 + β
(Y1 + D2) + (1 + r)D2

(1 + β)(1 + α)

K2 = β

1 + β
(Y1 + D2).
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U1 = u(Y1 + D2 − K2)

+ βu[F(K2) + K2 − (1 + r)D2]
(31)

D2 ≤ D̄. (32)

L = u(Y1 + D2 − K2) + βu[F(K2)

+ K2 − (1 + r)D2] − λ(D2 − D̄)

u′(C1) = (1 + r)βu′(C2) + λ,
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u′(C1) = [1 + F ′(K2)]βu′(C2),

λ(D̄ − D2) = 0.

(1 + r)D2 ≤ η[F(K2) + K2]. (33)

L = u(Y1 + D2 − K2) + βu[F(K2) + K2 − (1 + r)D2]

− λ {(1 + r)D2 − η[F(K2) + K2]} .
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u′(C1) = (1 + r)[βu′(C2) + λ], (34)

u′(C1) = [βu′(C2) + λη][1 + F ′(K2)], (35)

λ {η[F(K2) + K2] − (1 + r)D2} = 0,

u′(C1)

βu′(C2)
= C2

βC1
= (1 + r)(1 + α)(1 − η)

1 + r − η(1 + α)
> 1 + α.
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η(1 + α)Kp = (1 + r)Dp.

U1 = C1 + E(C2)

C1 = Y1 − K2, C2 = AF(K2) − min[ηAF(K2), D],

U1 = U(K2) = Y1 − K2

+ E {AF(K2) − min[ηAF(K2), D]}
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max
K2

U(K2) = Y1 − K2 + F(K2) − V (D, K2)

(36)

V (D, K2) = ηF(K2)

∫ D
ηF(K2)

A

Aπ(A)dA

+ D

∫ A

D
ηF(K2)

π(A)dA

(37)

F ′(K2)

[
1 − η

∫ D
ηF(K2)

A

Aπ(A)dA

]
= 1. (38)
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dV [D, K(D)]

dD
=
∫ A

D
ηF(K2)

π(A)dA

+
[
ηF ′(K2)

∫ D
ηF(K2)

A

Aπ(A)dA

]
K ′(D)

(39)

p = V (D, K2)

D
.

U1 = Y1 − pQ − K2 + F(K2) − V (D − Q, K2)

= Y1 − V [D − Q, K(D − Q)]

D − Q
Q − K(D − Q)

+ F [K(D − Q)] − V [D − Q, K(D − Q)]
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dU1

dQ

∣∣∣∣
Q=0

= − {
F ′[K(D)] − 1

}
K ′(D)

−
{
V [D, K(D)]

D
− dV [D, K(D)]

dD

}

(40)

−
{
V [D, K(D)]

D
− dV [D, K(D)]

dD

}

dU1

dQ

∣∣∣∣
Q=0

= −ηF(K2)

D

∫ D
ηF(K2)

A

Aπ(A)dA < 0
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Y = Y + Y

2
.

EU1 = E{log(C1) + log(C2)},

CH
1 = CH

2 = 1

2
(Y + Y )

CL
1 = CL

2 = 1

2
(Y + Y )
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1

2
(Y − Y ) = 1

2
(Y − Y ),

EU1 = 1

2
[log(Y − P1) + log(Y − P2)]

+ 1

2
[log(Y + P1) + log(Y + P2)]

log(Y − P1) + log(Y − P2)

≥ log(Y + P1) + log(Y + P2) (41)
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log(Y + P1) + log(Y + P2)

≥ log(Y − P1) + log(Y − P2)
(42)

P1 = Y

Y + Y
(Y − Y ), P2 = −Y

Y + Y
(Y − Y ), (43)

(
Y

Y + Y

)
2Y ,

(
Y

Y + Y

)
2Y .

U1 = U(C1, C2) = C2.
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Y2 =
{

Z with probability π(I)

0 with probability 1 − π(I).

−I + π(I)Z

1 + r
,

π ′(Ī )Z = 1 + r . (44)

Ī > Y1,
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I + L = Y1 + D, (45)

L ≥ 0, D ≥ 0.

π(Ī )P (Z) = (1 + r)(Ī − Y1).

EC2 = π(I)[Z − P(Z)]

− [1 − π(I)]P(0) + (1 + r)L

= π(I)[Z − P(Z)] − [1 − π(I)]P(0)

+ (1 + r)(Y1 + D − I ), (46)
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π ′(I ) {Z − [P(Z) − P(0)]} = 1 + r . (47)

π(I)P (Z) + [1 − π(I)]P(0) = (1 + r)D, (48)

P(Z) = Z − 1 + r

π ′(I )
,

P(Z) = (1 + r)(I − Y1)

π(I )
. (49)
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π ′(I )Z > 1 + r .

π ′(I )Z = 1 + r , π ′(I ∗)Z = 1 + r ,

π ′(Ī )Z = π ′(Ī ∗)Z = π ′
[

y1 + y∗
1

2(1 − s)

]
Z.

P(Z) = Z − 1 + r

π ′(I )
, P(Z)∗ = Z − 1 + r

π ′(I ∗)
(50)

Foundations of International Macroeconomics (284) Chapter 6

Obstfeld & Rogoff © 1996 Massachusetts Institute of Technology



P(Z) = (1 + r)(I − y1)

π(I )
,

P(Z)∗ = (1 + r)(I ∗ − y∗
1)

π(I ∗)

(51)

1 + r = π ′(I )Z

1 + π ′(I )(I−y1)
π(I )

≡ ρ(I , y1). (52)

ρ(I , y1) = ρ(I ∗, y∗
1), (53)
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y1 + y∗
1

1 − s
= I + I ∗.

U1 = U(C1, C2) = u(C2).

C2 =
{

Z − P(Z) + (1 + r)(Y1 − I ) with probability π(I)

−P(0) + (1 + r)(Y1 − I ) with probability 1 − π(I).

P(Z) = [1 − π(Ī )]Z, P(0) = −π(Ī )Z,
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π(Ī )P (Z) + [1 − π(Ī )]P(0) = 0.

(
I

K

)i

t

= a0 + a1q
i
t + a2

(
cashflow

K

)i

t

+ εi
t ,

Ut =
∞∑

s=0

hCt+hs

(1 + δh)s
, (54)

St+h = (1 − θh)St ,
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D = PYh

rh
= PY

r
. (55)

δ + θ

(δ + θ) + (r + θ)
= δ + θ

δ + r + 2θ
(56)

r + θ

(δ + θ) + (r + θ)
= r + θ

δ + r + 2θ
. (57)

D =
[

δ + θ

(δ + θ) + (r + θ)

]
PY

r
,
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U1 = u(C1) + βE{u(C2)}, β < 1,

Y2 = Ȳ + ε.

C2(ε) = Ȳ + ε − P(ε) + (1 + r)(Ȳ − C1),

P(ε) ≤ η(Ȳ + ε) + (1 + r)(Ȳ − C1) (58)
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L = u(C1) +
N∑

i=1

π(εi)βu[Ȳ + εi

− P(εi) + (1 + r)(Ȳ − C1)]

−
N∑

i=1

λ(εi)[P(εi) − η(Ȳ + εi)

− (1 + r)(Ȳ − C1)] + µ

N∑
i=1

π(εi)P (εi).
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u′(C1) = β(1 + r)

N∑
i=1

π(εi)u
′[C2(εi)]

+ (1 + r)

N∑
i=1

λ(εi)

(59)

π(ε)βu′[C2(ε)] + λ(ε) = µπ(ε), (60)

λ(ε)[η(Ȳ + ε) + (1 + r)(Ȳ − C1) − P(ε)] = 0, (61)
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u′(C1) = β(1 + r)

N∑
i=1

π(εi)u
′[C2(εi)]

+ (1 + r)

N∑
i=1

λ(εi) = (1 + r)µ

u′(C1) = (1 + r)βu′[C2(ε)] = u′[C2(ε)] (62)

P(ε) = η(Ȳ + ε) − (1 + r)(C1 − Ȳ ),

C2(ε) = (1 − η)(Ȳ + ε)

(63)
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C1 = (1 − η)(Ȳ + e). (64)

C2(ε) = Ȳ + ε − P(ε) + (1 + r)(Ȳ − C1) = C1

P(ε) =




ε + (2 + r)[ηȲ − (1 − η)e], ε ∈ [ε, e)

ηε + (2 + r)

[
ηȲ − 1 + r

2 + r
(1 − η)e

]
, ε ∈ [e, ε̄].

(65)

P(ε) =
{

ε − (2 + r)e, ε ∈ [−ε̄, e)
−(1 + r)e, ε ∈ [e, ε̄].

(66)
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∫ e

−ε̄

[ε − (2 + r)e]
dε

2ε̄
−
∫ ε̄

e

(1 + r)e
dε

2ε̄
= 0,

e2 + [2(3 + 2r)ε̄]e + ε̄2 = 0.

e = −ε̄[3 + 2r −
√

(3 + 2r)2 − 1] ∈ (−ε̄, 0).

C2(ε) = Ȳ + ε − P(ε) − (1 + r)e

= Ȳ + ε − [ε − (2 + r)e] − (1 + r)e

= Ȳ + e.
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Table 6.1 Output Processes and Cost of Capital-Market Exclusion,
1950–92

Country g Var(ε)1/2 Cost/Y (κ) Cost per
Year (τ )

Argentina 0.015 0.099 0.36 0.020
Brazil 0.040 0.117 0.24 0.028
Colombia 0.023 0.050 0.04 0.005
Lesotho 0.053 0.160 0.53 0.052
Mexico 0.030 0.088 0.13 0.016
Philippines 0.023 0.100 0.24 0.020
Thailand 0.043 0.081 0.08 0.013
Venezuela 0.011 0.118 Undefined 0.028
Source: Penn World Table, version 5.6. The calculations assume β = 0.95 and ρ = 4.
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Table 6.2 Bolivia’s March 1988 Debt Buyback

Prebuyback Postbuyback

Face value of debt, D $670 million $362 million
Price, p (fraction of a dollar) 0.06 0.11
Total market value, p × D $40.2 million $39.8 million
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