
5 Uncertainty and International
Financial Markets

U1 = π(1){u(C1)+ βu[C2(1)]}
+ π(2){u(C1)+ βu[C2(2)]}

U1 = u(C1)+ π(1)βu[C2(1)] + π(2)βu[C2(2)]. (1)

p(1)

1 + r
B2(1)+ p(2)

1 + r
B2(2)= Y1 − C1. (2)
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C2(s)= Y2(s)+ B2(s), s = 1, 2. (3)

C1 + p(1)C2(1)+ p(2)C2(2)

1 + r

= Y1 + p(1)Y2(1)+ p(2)Y2(2)

1 + r
(4)

C2 = p(1)Y2(1)+ p(2)Y2(2)
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U1 = u

[
Y1 − p(1)

1 + r
B2(1)− p(2)

1 + r
B2(2)

]

+
2∑
s=1

π(s)βu[Y2(s)+ B2(s)]

p(s)

1 + r
u′(C1)= π(s)βu′[C2(s)], s = 1, 2. (5)

π(s)βu′[C2(s)]

u′(C1)
= p(s)

(1 + r)
, s = 1, 2 (6)
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(1 + r)p(1)

1 + r
+ (1 + r)p(2)

1 + r
= 1,

p(1)+ p(2)= 1. (7)

[p(1)+ p(2)]u′(C1)

= (1 + r){π(1)βu′[C2(1)]

+ π(2)βu′[C2(2)]}

u′(C1)= (1 + r)βE1{u′(C2)}, (8)
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βE1{u′(C2)}
u′(C1)

= 1

1 + r
.

π(1)u′[C2(1)]

π(2)u′[C2(2)]
= p(1)

p(2)
. (9)

p(1)

p(2)
= π(1)

π(2)
(10)
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d log

[
p(1)

p(2)

]
= u′′[C(1)]
u′[C(1)]

dC(1)− u′′[C(2)]
u′[C(2)]

dC(2)

= C(1)u′′[C(1)]
u′[C(1)]

d logC(1)

− C(2)u′′[C(2)]
u′[C(2)]

d logC(2)

(11)

ρ(C)= −Cu
′′(C)

u′(C)
(12)

d log

[
C(2)

C(1)

]
= 1

ρ
d log

[
p(1)

p(2)

]
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u(C)=
 C1−ρ

1 − ρ
(ρ > 0, ρ 6= 1)

log(C) (ρ = 1),
(13)

U1 = log(C1)+ π(1)β log[C2(1)]

+ π(2)β log[C2(2)] (14)

W1 = Y1 + p(1)Y2(1)+ p(2)Y2(2)

1 + r
.

C1 = 1

1 + β

[
Y1 + p(1)Y2(1)+ p(2)Y2(2)

1 + r

]
(15)
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p(s)

1 + r
C2(s)= π(s)β

1 + β

[
Y1 + p(1)Y2(1)+ p(2)Y2(2)

1 + r

]
s = 1, 2 (16)

CA1 = Y1 − C1 = β

1 + β
Y1

− 1

1 + β

[
p(1)

1 + r
Y2(1)+ p(2)

1 + r
Y2(2)

]
(17)

p(s)a

1 + ra
= π(s)u′[Y2(s)]

u′(Y1)
,
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C1 − Y1 +
S∑
s=1

p(s)

1 + r
[C2(s)− Y2(s)] = 0 (18)

C1 − Y1 +
S∑
s=1

p(s)a

1 + ra
[C2(s)− Y2(s)] ≥ 0 (19)

S∑
s=1

[
p(s)a

1 + ra
− p(s)

1 + r

]
[C2(s)− Y2(s)]

=
S∑
s=1

[
p(s)a

1 + ra
− p(s)

1 + r

]
B2(s)≥ 0
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U1 = u(C1)

+ βu{�[C2(1), . . . , C2(S); π(1), . . . , π(S)]}
(20)

U1 = u(C1)+ βu(Z2/P ) (21)

C1 + Z2

1 + r
= Y1 + 1

1 + r

S∑
s=1

p(s)Y2(s) (22)
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�[C2(1), . . . , C2(S); π(1), . . . , π(S)]

=
 S∑
s=1

π(s)C2(s)
1−ρ


1

1−ρ

. (23)

C2(s)=
[
p(s)/π(s)

P

]−1/ρ
Z2

P
, (24)

P =
 S∑
s=1

π(s)
1
ρp(s)

ρ−1
ρ

ρ/(ρ−1)

. (25)
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U1 = C
1−1/σ
1

1 − 1
σ

+ β

{[∑S
s=1 π(s)C2(s)

1−ρ
] 1

1−ρ
}1−1/σ

1 − 1
σ

(26)

U1 = C
1−ρ
1

1 − ρ
+ β

S∑
s=1

π(s)
C2(s)

1−ρ

1 − ρ
.

u′(C1)= (1 + r)β

(
1

P

)
u′
(
Z2

P

)
.
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Z2 = (1 + r)σβσ
(

1

P

)σ−1

C1, (27)

C1 = W1

1 +
(

1+r
P

)σ−1
βσ

.

C1 + C∗
1 = Y1 + Y ∗

1 (28)

C2(s)+ C∗
2(s)= Y2(s)+ Y ∗

2 (s), s = 1, 2, . . . , S

(29)
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Yw
2 (s)=

[
π(s)β(1 + r)

p(s)

]1
ρ

Yw
1 , s = 1, 2, . . . , S,

p(s)

1 + r
= π(s)β

[
Yw

2 (s)

Yw
1

]−ρ
, s = 1, 2, . . . , S (30)

p(s)

p(s′)
=
[
Yw

2 (s)

Yw
2 (s

′)

]−ρ
× π(s)

π(s′)
(31)
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p(s′)= 1 −
∑
s 6=s′

p(s)

= 1 − p(s ′)
∑
s 6=s′

[
Yw

2 (s)

Yw
2 (s

′)

]−ρ
π(s)

π(s′)

p(s′)= π(s′)[Yw
2 (s

′)]−ρ∑S
s=1 π(s)[Y

w
2 (s)]

−ρ . (32)

1 + r = (Yw
1 )

−ρ

β
∑S
s=1 π(s)[Y

w
2 (s)]

−ρ . (33)
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π(s)βu′[C2(s)]

u′(C1)
= p(s)

(1 + r)
= π(s)βu′[C∗

2(s)]

u′(C∗
1)

(34)

π(s)u′[C2(s)]

π(s′)u′[C2(s′)]
= p(s)

p(s′)
= π(s)u′[C∗

2(s)]

π(s′)u′[C∗
2(s

′)]

C2(s)

C2(s′)
= C∗

2(s)

C∗
2(s

′)
= Yw

2 (s)

Yw
2 (s

′)
(35)

C2(s)

C1
= C∗

2(s)

C∗
1

= Yw
2 (s)

Yw
1

(36)
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C2(s)

Yw
2 (s)

= C2(s
′)

Yw
2 (s

′)
,

C∗
2(s)

Yw
2 (s)

= C∗
2(s

′)
Yw

2 (s
′)

C2(s)

Yw
2 (s)

= µ= C1

Yw
1

,
C∗

2(s)

Yw
2 (s)

= 1 − µ= C∗
1

Yw
1

log

[
cn2(s)

cn1

]
=
(
ρm

ρn

)
log

[
cm2 (s)

cm1

]

+ 1

ρn
log

(
βn

βm

)
(37)

Foundations of International Macroeconomics (195) Chapter 5

Obstfeld & Rogoff © 1996 Massachusetts Institute of Technology



u(ci)= (a0 + a1c
i)1−ρ

1 − ρ
, (38)

(a0 + a1c
i
1)

−ρ = β(1 + r)π(s)[a0 + a1c
i
2(s)]

−ρ

p(s)
,

i = 1, 2, . . . , I

a0 + a1c
i
1 =

[
β(1 + r)π(s)

p(s)

]−1/ρ

[a0 + a1c
i
2(s)],

i = 1, 2, . . . , I

(a0 + a1c1)
−ρ = β(1 + r)π(s)[a0 + a1c2(s)]−ρ

p(s)
. (39)
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c̃ ≡
I∏
i=1

(ci)1/I .

ci2(s)=
[
π(s)(1 + r)β

p(s)

]1/ρi
ci1.

c̃2(s)=
I∏
i=1

[
π(s)(1 + r)β

p(s)

]1/Iρi
c̃1,
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p(s)

1 + r
= π(s)β

[
c̃2(s)

c̃1

]−̃ρ
,

ρ̃ ≡ 1
1
I

∑I
i=1

1
ρi

.

Yt+1 = Ȳ + εt+1,

Y ∗
t+1 = Ȳ + ε∗

t+1,

Y2(s)= A(s)F (K2),
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S∑
s=1

p(s)

1 + r
[A(s)F (K2)+K2] −K2,

S∑
s=1

p(s)

1 + r
[A(s)F ′(K2)+ 1] = 1. (40)

S∑
s=1

p(s)A(s)F ′(K2)=
S∑
s=1

p(s)A∗(s)F ∗′(K∗
2)= r .
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u′(C1)=
S∑
s=1

π(s)βu′[C2(s)][A(s)F
′(K2)+ 1]

=
S∑
s=1

π(s)βu′[C2(s)][A
∗(s)F ∗′(K∗

2)+ 1] (41)

Y1 + Y ∗
1 = C1 + C∗

1 +K2 +K∗
2 ,

Y2(s)+ Y ∗
2 (s)+K2 +K∗

2 = C2(s)+ C∗
2(s),

s = 1, 2, . . . , S
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p(s)

1 + r
= π(s)β(Yw

1 −K2 −K∗
2)

Yw
2 (s)+K2 +K∗

2

= π(s)β(Yw
1 −K2 −K∗

2)

A(s)F (K2)+ A∗(s)F ∗(K∗
2)+K2 +K∗

2

S∑
s=1

[
π(s)β(Yw

1 −K2 −K∗
2)

A(s)K2 + A∗(s)K∗
2 +K2 +K∗

2

]
[A(s)+ 1] = 1

S∑
s=1

[
π(s)β(Yw

1 −K2 −K∗
2)

A(s)K2 + A∗(s)K∗
2 +K2 +K∗

2

]
[A∗(s)+ 1] = 1

Foundations of International Macroeconomics (201) Chapter 5

Obstfeld & Rogoff © 1996 Massachusetts Institute of Technology



K2 +K∗
2

=
S∑
s=1

[
π(s)β(Yw

1 −K2 −K∗
2)

A(s)K2 + A∗(s)K∗
2 +K2 +K∗

2

] {
[A(s)+ 1]K2 + [A∗(s)+ 1]K∗

2

}

=
S∑
s=1

π(s)β[Yw
1 − (K2 +K∗

2)] = βYw
1 − β(K2 +K∗

2),

Yn1 + V n1 = Cn1 + Bn2 +
N∑
m=1

xnmV
m
1 . (42)

Cn2(s)= (1 + r)Bn2 +
N∑
m=1

xnmY
m
2 (s). (43)
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U1 = u

Yn1 + V n1 − Bn2 −
N∑
m=1

xnmV
m
1



+ β

S∑
s=1

π(s)u

(1 + r)Bn2 +
N∑
m=1

xnmY
m
2 (s)



u′(Cn1)= (1 + r)β

S∑
s=1

π(s)u′[Cn2(s)]

= (1 + r)βE1{u′(Cn2)}
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V m1 u
′(Cn1)= β

S∑
s=1

π(s)u′[Cn2(s)]Y
m
2 (s)

= βE1{u′(Cn2)Y
m
2 }, m= 1, 2, . . . ,N (44)

µn = Yn1 + V n1∑N
m=1(Y

m
1 + V m1 )

, (45)

Cn1 = µn
N∑
m=1

Ym1 = µnYw
1 , (46)
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Cn2(s)= µn
N∑
m=1

Ym2 (s)= µnYw
2 (s),

s = 1, . . . , S (47)

xnm = µn, m= 1, . . . ,N , (48)

1 + r = (Cn1)
−ρ

β
∑S
s=1 π(s)C

n
2(s)

−ρ .

1 + r = (Yw
1 )

−ρ

β
∑S
s=1 π(s)Y

w
2 (s)

−ρ . (49)
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V m1 =
S∑
s=1

π(s)β

[
Yw

2 (s)

Yw
1

]−ρ
Ym2 (s)

= βE1


(
Yw

2

Yw
1

)−ρ
Ym2

 m= 1, 2, . . . ,N (50)

V m1 =
S∑
s=1

p(s)Ym2 (s)

1 + r
.

V m1 =
S∑
s=1

{
π(s)βu′[Cn2(s)]

u′(Cn1)

}
Ym2 (s).
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V m1 = E1

{
βu′(C2)

u′(C1)
Ym2

}
. (51)

V m1 = E1

{
βu′(C2)

u′(C1)

}
E1{Ym2 }

+ Cov1

{
βu′(C2)

u′(C1)
, Ym2

}

Vm1 = E1{Ym2 }
1 + r

+ Cov1

{
βu′(C2)

u′(C1)
, Ym2

}
(52)
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rm = Ym2 − V m1

V m1
.

E1{rm} − r = −(1 + r)Cov1

{
βu′(C2)

u′(C1)
, 1 + rm

}

= −(1 + r)Cov1

{
βu′(C2)

u′(C1)
, rm − r

}
(53)
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V m1 −Km
2 =

S∑
s=1

p(s)

1 + r
[Am(s)Fm(Km

2 )+Km
2 ] −Km

2

=
S∑
s=1

π(s)βu′[Cn2(s)]
u′(Cn1)

[Am(s)Fm(Km
2 )+Km

2 ] −Km
2

= E1

{
Am(s)Fm(Km

2 )+Km
2

1 + r

}

+ Cov1

{
βu′[Cn2(s)]
u′(Cn1)

, Am(s)

}
Fm(Km

2 )−Km
2 ,
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d(V m1 −Km
2 )

dKm
2

=

E1

{
Am(s)Fm′(Km

2 )+ 1

1 + r

}

+ Cov1

{
βu′[Cn2(s)]
u′(Cn1)

, Am(s)

}
Fm′(Km

2 )− 1

E1{rm} − r = −(1 + r)Cov1

{
β

(
C2

C1

)−ρ
, rm − r

}
(54)

Foundations of International Macroeconomics (210) Chapter 5

Obstfeld & Rogoff © 1996 Massachusetts Institute of Technology



G

(
C2

C1
, rm

)
≡ β

(
C2

C1

)−ρ
(rm − E1r

m),

G

(
C2

C1
, rm

)
≈ β(rm − E1r

m)

− βρ

(
C2

C1
− 1

)
(rm − E1r

m)

E1G

(
C2

C1
, rm

)
= Cov1

{
β

(
C2

C1

)−ρ
, rm − r

}

≈ −βρCov1

{
C2

C1
− 1, rm − r

}
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E1
{
rm
}− r = (1 + r)βρCov1

{
C2

C1
− 1, rm − r

}

= (1 + r)βρκStd1

{
C2

C1
− 1

}
Std1{rm − r}

E{rm} − r = 0.0698 − 0.0080 = 0.0618

u(Ct ,Dt)= (Ct −Dt)
1−ρ

1 − ρ
,
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Dt = (1 − δ)Dt−1 + δζCt−1, 0< ζ , δ < 1

1 + r = 1

E1

{
β
(
Ct+1
Ct

)−ρ}

r ≈ log(1 + r)=

ρE1

{
log

(
Ct+1

Ct

)}
− ρ2

2
Var

{
log

(
Ct+1

Ct

)}
− log(β)

Ut = Et

{ ∞∑
s=t

βs−tu(Cns )
}

(55)
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Bns+1 +
N∑
m=1

xnm,s+1V
m
s = (1 + rs)B

n
s

+
N∑
m=1

xnm,s(Y
m
s + V ms )− Cns (56)

u′(Cns )V ms = βEs{u′(Cns+1)(Y
m
s+1 + V ms+1)}, (57)

u′(Cns )= (1 + rs+1)βEs{u′(Cns+1)} (58)
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V mt = Et

{
βu′(Ct+1)

u′(Ct)
Ymt+1

}

+ Et

{
βu′(Ct+1)

u′(Ct)
Et+1

{
βu′(Ct+2)

u′(Ct+1)
(Ymt+2 + V mt+2)

}

Et

{
βu′(Ct+1)

u′(Ct)
Et+1

{
βu′(Ct+2)

u′(Ct+1)
(Ymt+2 + V mt+2)

}}

= Et

{
Et+1

{
β2u′(Ct+2)

u′(Ct)
(Ymt+2 + V mt+2)

}}
.

Foundations of International Macroeconomics (215) Chapter 5

Obstfeld & Rogoff © 1996 Massachusetts Institute of Technology



V mt = Et

{
βu′(Ct+1)

u′(Ct)
Ymt+1

}

+ Et

{
β2u′(Ct+2)

u′(Ct)
(Ymt+2 + V mt+2)

}

lim
T→∞ Et

{
βT [u′(Ct+T )/u′(Ct)]V mt+T

}
= 0
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V mt = Et


∞∑

s=t+1

βs−tu′(Cs)
u′(Ct)

Yms


=

∞∑
s=t+1

Rt ,sEt
{
Yms
}

+
∞∑

s=t+1

Covt

{
βs−tu′(Cs)
u′(Ct)

, Yms

}
(59)

Rt ,s = Et

{
βs−tu′(Cs)
u′(Ct)

}
, (60)
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V mt = Et


∞∑

s=t+1

βs−t
(
Yw
s

Yw
t

)−ρ
Yms

 ,

m= 1, 2, . . . ,N . (61)

rmt = Ymt

V mt−1
+ V mt − V mt−1

V mt−1
,

U1 = u(Cnt,1, Cnn,1)

+ β

S∑
s=1

π(s)u[Cnt,2(s), C
n
n,2(s)]

(62)
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Cnt,1 + pnn,1C
n
n,1

+
S∑
s=1

p(s)Cnt,2(s)+ pnn,2(s)p(s)C
n
n,2(s)

1 + r

= Ynt,1 + pnn,1Y
n
n,1

+
S∑
s=1

p(s)Y nt,2(s)+ pnn,2(s)p(s)Y
n
n,2(s)

1 + r

(63)

∂u(Cnt , Cnn)/∂C
n
n

∂u(Cnt , Cnn)/∂C
n
t

= pnn, (64)
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p(s)

1 + r
· ∂u(C

n
t,1, Cnn,1)

∂Cnt

= π(s)β
∂u[Cnt,2(s), C

n
n,2(s)]

∂Cnt
,

1

pnn,1
· p

n
n,2(s)p(s)

1 + r
· ∂u(C

n
t,1, Cnn,1)

∂Cnn

= π(s)β
∂u[Cnt,2(s), C

n
n,2(s)]

∂Cnn

(65)

Cnn = Ynn . (66)
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π(s)β∂u[Cmt,2(s), Y
m
n,2(s)]/∂C

m
t

∂u(Cmt,1, Ymn,1)/∂C
m
t

= π(s)β∂u[Cnt,2(s), Y
n
n,2(s)]/∂C

n
t

∂u(Cnt,1, Ynn,1)/∂C
n
t

(67)

u(Ct, Cn)= C
1−ρ
t

1 − ρ
+ v(Cn),
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V mt,1 =
S∑
s=1

p(s)Ymt,2(s)

1 + r

=
S∑
s=1

π(s)β∂u[Cnt,2(s), Y
n
n,2(s)]/∂C

n
t

∂u(Cnt,1, Ynn,1)/∂C
n
t

Ymt,2(s)

(68)

V mn,1 =
S∑
s=1

p(s)pmn,2(s)Y
m
n,2(s)

1 + r

=
S∑
s=1

π(s)β∂u[Cnt,2(s), Y
n
n,2(s)]/∂C

n
t

∂u(Cnt,1, Ynn,1)/∂C
n
t

pmn,2(s)Y
m
n,2(s)

(69)
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u(Cn1)+ β

S∑
s=1

π(s)u[Cn2(s); ε
n(s)], (70)

π(s)βu′[Cm2 (s); εm(s)]
u′(Cm1 )

= π(s)βu′[Cn2(s); εn(s)]
u′(Cn1)

(71)

u(Ct, Cn)=


[
γ

1
θC

θ−1
θ

t + (1 − γ )
1
θC

θ−1
θ

n

] θ
θ−1


1−ρ

1 − ρ

(72)
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∂u(Cnt,t , Y
n
n,t)/∂C

n
t

∂u(Cnt,t−1, Ynn,t−1)/∂C
n
t

= λt .

Ĉnt = −θ
1 − [φ(1 − θρ)]̂

λ+ (1 − φ)(1 − θρ)

1 − [φ(1 − θρ)]
Ŷ nn

(73)

φ ≡ γ
1
θ (Cnt)

θ−1
θ

γ
1
θ (Cnt)

θ−1
θ + (1 − γ )

1
θ (Cnn)

θ−1
θ

< 1.
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1 log(Cnt,t − Ynd,t)

= υt + ψ11 log Ynn,t + ψ21 log Ynd,t

+ ψ31 log(Y nT,t − Ynd,t)+ εnt

U1 = C
1−ρ
t,1

1 − ρ
+ v(Cn,1)

+ β

S∑
s=1

π(s)

{
Ct,2(s)1−ρ

1 − ρ
+ v[Cn,2(s)]

}

Cmt,2(s)

Cmt,1
= Cnt,2(s)

Cnt,1
= Yw

t,2(s)

Yw
t,1

, (74)
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xnn,m =
{

1 (m= n)

0 (m 6= n).

V mn,1 =
S∑

s=1

π(s)β

[
Yw

t,2(s)

Yw
t,1

]−ρ
pmn,2(s)Y

m
n,2(s)

u(Ct, Cn)= γ log Ct + (1 − γ ) log Cn,
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Ut = Et

{ ∞∑
s=t

βs−t
C

1−ρ
s

1 − ρ

}
,

Et{C1−ρ
s }

= (1 + g)(1−ρ)(s−t)C̄1−ρ exp

[
−1

2
(1 − ρ)ρVar(ε)

]

Ut = C̄1−ρ

1 − ρ

[
1

1 − β(1 + g)1−ρ

]
exp

[
−1

2
(1 − ρ)ρVar(ε)

]

Ūt = C̄1−ρ

1 − ρ

[
1

1 − β(1 + g)1−ρ

]
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[(1 + τ)C̄]1−ρ

1 − ρ
exp

[
−1

2
(1 − ρ)ρ Var(ε)

]
= C̄1−ρ

1 − ρ
,

τ =
{

exp

[
1

2
(1 − ρ)ρ Var(ε)

]}1/(1−ρ)
− 1.

τ ≈ 1

2
ρ Var(ε). (75)

Ut = log cy
t + βEt log co

t+1.
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Ut = log cy
t + β

S∑
s=1

πt(s) log co
t+1(s)

cy
t + 1

1 + rt+1

S∑
s=1

pt(s)c
o
t+1(s)

= yt + 1

1 + rt+1

S∑
s=1

pt(s)yt+1(s)

cy
t = µt(yt + y∗

t ), cy∗
t = (1 − µt)(yt + y∗

t )
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co
t+1(s)= µt[yt+1(s)+ y∗

t+1(s)],

co∗
t+1(s)= (1 − µt)[yt+1(s)+ y∗

t+1(s)],

µt = 1

1 + β

 yt

yt + y∗
t

+ β

S∑
s=1

πt(s)
yt+1(s)

yt+1(s)+ y∗
t+1(s)



= 1

1 + β

[
yt

yt + y∗
t

+ βEt

{
yt+1

yt+1 + y∗
t+1

}]
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1 + rt+1 =
1

yt + y∗
t

βEt

{
1

yt+1 + y∗
t+1

}

pt(s)=
πt(s)

yt+1(s)+ y∗
t+1(s)

Et

{
1

yt+1 + y∗
t+1

}.
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ct = 1

2
(cy
t + co

t )= 1

2
(µt + µt−1)(yt + y∗

t )

= yt + y∗
t

2(1 + β)

[
yt

yt + y∗
t

+ βEt

{
yt+1

yt+1 + y∗
t+1

}

+ yt−1

yt−1 + y∗
t−1

+ βEt−1

{
yt

yt + y∗
t

}]
(76)

rm(s)= Ym2 (s)− V m1

V m1
.
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R ≡


1 + r 1 + r1(1) ... 1 + rN(1)
1 + r 1 + r1(2) ... 1 + rN(2)

. . . .

. . . .

. . . .
1 + r 1 + r1(S) ... 1 + rN(S)



Rank(R)= S (77)

as = [ a0s a1s . . . aNs ]T
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CA1 = Y1 − C1 = β

1 + β
Y1

− 1

1 + β

[
p(1)Y2(1)+ p(2)Y2(2)

1 + r

]

p(s)

(1 + r)C1
= π(s)β

C2(s)
.

p(1)C2(1)+ p(2)C2(2)= β(1 + r)C1 = C1,
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1 + rca = u′(Y1)

β
(∑2

s=1 π(s)u
′ {π(s)[p(1)Y2(1)+ p(2)Y2(2)]/p(s)}

)
= 1

βY1
[p(1)Y2(1)+ p(2)Y2(2)], (78)

1 + ra = u′(Y1)

β
∑2
s=1 π(s)u

′[Y2(s)]

= 1

βY1

[
π(1)

Y2(1)
+ π(2)

Y2(2)

]−1

(79)

p(s)a

1 + ra
= π(s)βY1

Y2(s)
, s = 1, 2. (80)
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CA1 = 1

1 + β

[
π(1)βY1 − p(1)Y2(1)

1 + r
+ π(2)βY1 − p(2)Y2(2)

1 + r

]

CA1 = Y2(1)

1 + β

[
p(1)a

1 + ra
− p(1)

1 + r

]

+ Y2(2)

1 + β

[
p(2)a

1 + ra
− p(2)

1 + r

]
(81)

p(1)a

p(2)a
= π(1)/Y2(1)

π(2)/Y2(2)
.
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B2(1)= C2(1)− Y2(1)

= π(1)[p(1)Y2(1)+ p(2)Y2(2)]

p(1)
− Y2(1)

= p(2)π(1)

p(1)
Y2(2)− π(2)Y2(1)

= π(2)p(2)Y2(1)

p(1)

[
π(1)/Y2(1)

π(2)/Y2(2)
− p(1)

p(2)

]

= p(2)

p(1)
π(2)Y2(1)

[
p(1)a

p(2)a
− p(1)

p(2)

]
.

B2(2)= −π(2)Y2(1)

[
p(1)a

p(2)a
− p(1)

p(2)

]
.
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U1 = u(Cn1)

+
∞∑
t=2

βt−1

 ∑
ht∈Ht(h1)

π(ht | h1)u[Cn(ht)]


(82)

Cn1 +
∞∑
t=2

R1,t

 ∑
ht∈Ht(h1)

p(ht | h1)C
n(ht)



= Yn1 +
∞∑
t=2

R1,t

 ∑
ht∈Ht(h1)

p(ht | h1)Y
n(ht)


(83)
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R1,tp(ht | h1)u
′(Cn1)

= π(ht | h1)β
t−1u′[Cn(ht)]

(84)

π(h1
t | h1)u

′[Cn(h1
t )]

π(h2
t | h1)u′[Cn(h2

t )]
= p(h1

t | h1)

p(h2
t | h1)

,

u′(Cn1)= βt−1

R1,t
E1{u′(Cnt )}

= βt−1

R1,t
E{u′[Cn(ht)] | h1}

(85)
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∑
ht∈Ht(h1)

p(ht | h1)= 1

Cn(ht)= µnYw(ht),

R1,t =
βt−1 ∑

ht∈Ht(h1)
π(ht | h1)Y

w(ht)−ρ

(Yw
1 )

−ρ

p̃(ht | h1)u
′(C1)= π(ht | h1)β

t−1u′[C(ht)]
(86)
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C′
2 +

∞∑
t=3

 ∑
ht∈Ht(h2)

p̃(ht | h2)C(ht)′


= C(h2)+
∞∑
t=3

 ∑
ht∈Ht(h2)

p̃(ht | h2)C(ht)



p̃(ht | h2)u
′[C(h2)] = π(ht | h2)β

t−2u′[C(ht)]
(87)

p̃(h2 | h1)u
′(C1)= π(h2 | h1)βu

′[C(h2)].
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p̃(ht | h1)

p̃(h2 | h1)
u′[C(h2)] =

[
π(ht | h1)

π(h2 | h1)

]
βt−2u′[C(ht)]

(88)

π(ht | h1)

π(h2 | h1)
= π(ht | h2).

p̃(ht | h1)

p̃(h2 | h1)
= p̃(ht | h2).
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Table 5.1 Consumption and Output: Correlations between
Domestic and World Growth Rates, 1973–92

Country Corr
(
ĉ, ĉw

)
Corr

(
ŷ, ŷw

)
Canada 0.56 0.70
France 0.45 0.60
Germany 0.63 0.70
Italy 0.27 0.51
Japan 0.38 0.46
United Kingdom 0.63 0.62
United States 0.52 0.68
OECD average 0.43 0.52
Developing country average −0.10 0.05
Note: The numbers Corr(ĉ, ĉw) and Corr(ŷ, ŷw) are the simple correlation coefficients between the
annual change in the natural logarithm of a country’s real per capita consumption (or output) and
the annual change in the natural logarithm of the rest of the world’s real per capita consumption (or
output), with the “world” defined as the 35 benchmark countries in the Penn World Table (version 5.6).
Average correlations are population-weighted averages of individual country correlations. The OECD
average excludes Mexico.
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Table 5.2 Share of Domestic Equities in Total
Equity Portfolio, End 1989

United States United Kingdom Japan

0.96 0.82 0.98
Source: French and Poterba (1991).
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Table 5.3 Real U.S. Stock and Government Bond Returns (annual
geometrically compounded percent rate of return)

Period Stocks Short Bonds Long Bonds

1802–1992 6.7 2.9 3.4
1871–1992 6.6 1.7 2.6
1802–70 7.0 5.1 4.8
1871–1925 6.6 3.2 3.7
1926–92 6.6 0.5 1.7
1946–92 6.6 0.4 0.4
Source: Siegel (1995).
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Table 5.4 Measures of V m, the Securitized Value of a Claim to a
Country’s Entire Future GDP, 1992 (billions of U.S. dollars)

Country V m Std(rm) Country V m Std(rm)

Argentina 2,460 9.86 Nigeria 2,019 10.06
Australia 4,340 3.88 Pakistan 2,894 2.45
Brazil 10,032 8.88 Philippines 1,602 3.68
Canada 7,663 4.22 South Africa 1,722 8.98
France 12,901 5.38 Spain 6,721 6.30
Germany (West) 16,796 4.47 Sweden 1,972 5.70
India 20,378 4.32 Switzerland 1,911 5.30
Italy 11,540 4.68 Thailand 4,007 3.99
Japan 31,762 8.41 Turkey 3,868 3.38
Kenya 418 4.34 United Kingdom 13,495 1.46
Mexico 9,583 5.33 United States 82,075 2.03
Netherlands 3,607 4.68 Venezuela 2,501 6.87

Source: Methodology is based on Shiller (1993, ch. 4). Underlying annual real GDP data are from
Penn World Table, version 5.6. Standard deviations are on annual return (income plus appreciation) of
a perpetual claim to GDP.
a 1990 value based on 1950–90 data.
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