
10 Sticky-Price Models of Output, the Ex-
change Rate,
and the Current Account

U
j
t =

∞∑
s=t

βs−t

[
log Cj

s + χ log
M

j
s

Ps

− κ

2
ys(j)2

]
(1)

Cj =
[∫ 1

0
cj(z)

θ−1
θ dz

] θ
θ−1

, (2)

P =
[∫ 1

0
p(z)1−θdz

] 1
1−θ

. (3)
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` =
(

y

A

)1/α

.

P ∗ =
[∫ 1

0
p∗(z)1−θdz

] 1
1−θ

,

p(z) = Ep∗(z). (4)
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P =
[∫ 1

0
p(z)1−θdz

] 1
1−θ

=
[∫ n

0
p(z)1−θdz +

∫ 1

n

[Ep∗(z)]1−θdz

] 1
1−θ

(5)

P ∗ =
[∫ 1

0
p∗(z)1−θdz

] 1
1−θ

=
[∫ n

0
[p(z)/E ]1−θdz +

∫ 1

n

p∗(z)1−θdz

] 1
1−θ

(6)

P = EP ∗. (7)
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PtB
j

t+1 + M
j
t = Pt(1 + rt)B

j
t

+ M
j

t−1 + pt(j)yt(j) − PtC
j
t − Ptτt

(8)

0 = τt + Mt − Mt−1

Pt

. (9)

cj(z) =
[
p(z)

P

]−θ

Cj

c∗j(z) =
[
p∗(z)
P ∗

]−θ

C∗j .
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yd(z) =
[
p(z)

P

]−θ

Cw, (10)

Cw ≡
∫ n

0
Cjdj +

∫ 1

n

C∗jdj = nC + (1 − n)C∗ (11)

max
y(j),Mj ,Bj

U
j
t

=
∞∑
s=t

βs−t

{
log

[
(1 + rs)B

j
s + M

j

s−1

Ps

+ ys(j)
θ−1
θ (Cw

s )
1
θ

−τs − B
j

s+1 − M
j
s

Ps

]
+ χ log

(
M

j
s

Ps

)
− κ

2
ys(j)2

}
(12)
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Ct+1 = β(1 + rt+1)Ct , (13)

Mt

Pt

= χCt

(
1 + it+1

it+1

)
, (14)

y
θ+1
θ

t = θ − 1

θκ
(Cw

t )
1
θ

1

Ct

, (15)

1 + it+1 = Pt+1

Pt

(1 + rt+1).
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lim
T →∞ Rt ,t+T

(
Bt+T +1 + Mt+T

Pt+T

)
= 0. (16)

nBt+1 + (1 − n)B∗
t+1 = 0. (17)

Cw
t ≡ nCt + (1 − n)C∗

t

= n
pt(h)

Pt

yt(h) + (1 − n)
p∗

t (f )

P ∗
t

y∗
t (f ) ≡ Y w

t

(18)
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r̄ = δ ≡ 1 − β

β
, (19)

C̄ = δB̄ + p̄(h)ȳ

P̄
, (20)

C̄∗ = −
(

n

1 − n

)
δB̄ + p̄∗(f )ȳ∗

P̄ ∗ . (21)

p̄0(h)/P̄0 = p̄∗
0(f )/P̄ ∗

0 = 1 (22)
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C̄0 = C̄∗
0 = ȳ0 = ȳ∗

0 = C̄w
0 , (23)

ȳ0 = ȳ∗
0 =

(
θ − 1

θκ

)1
2

. (24)

max
y

(
log y − κ

2
y2
)

.

yplan =
(

1

κ

)1
2

>

(
θ − 1

θκ

)1
2 = ȳ0. (25)
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M̄0

P̄0
= M̄∗

0

P̄ ∗
0

= χ(1 + δ)

δ
ȳ0, (26)

Pt =
{
npt(h)1−θ + (1 − n)

[
Etp

∗
t (f )

]1−θ
} 1

1−θ
,

P ∗
t =

{
n
[
pt(h)/Et

]1−θ + (1 − n)p∗
t (f )1−θ

} 1
1−θ

.

pt = npt(h) + (1 − n)
[
et + p∗

t (f )
]

(27)
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p∗
t = n

[
pt(h) − et

]+ (1 − n)
[
p∗

t (f )
]

(28)

et = pt − p∗
t . (29)

yt = θ
[
pt − pt(h)

]+ cw
t , (30)

y∗
t = θ

[
p∗

t − p∗
t (f )

]+ cw
t . (31)
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cw
t = nct + (1 − n)c∗

t = nyt + (1 − n)y∗
t ≡ yw

t . (32)

(θ + 1)yt = −θct + cw
t , (33)

(θ + 1)y∗
t = −θc∗

t + cw
t , (34)

ct+1 = ct + δ

1 + δ
rt+1, (35)
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c∗
t+1 = c∗

t + δ

1 + δ
rt+1 (36)

mt − pt = ct − rt+1

1 + δ
− pt+1 − pt

δ
, (37)

m∗
t − p∗

t = c∗
t − rt+1

1 + δ
− p∗

t+1 − p∗
t

δ
. (38)

mt − m∗
t − et = ct − c∗

t − 1

δ

(
et+1 − et

)
. (39)
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c̄ = δb̄ + p̄(h) + ȳ − p̄, (40)

c̄∗ = −
(

n

1 − n

)
δb̄ + p̄∗(f ) + ȳ∗ − p̄∗, (41)

yt − y∗
t = θ [et + p∗

t (f ) − pt(h)], (42)

yt − y∗
t = − θ

1 + θ
(ct − c∗

t ), (43)

Foundations of International Macroeconomics (474) Chapter 10

Obstfeld & Rogoff © 1996 Massachusetts Institute of Technology



c̄ − c̄∗ =
(

1

1 − n

)
δb̄ + ȳ − ȳ∗

− [ē + p̄∗(f ) − p̄(h)]

(44)

c̄ − c̄∗ =
(

1

1 − n

) (
1 + θ

2θ

)
δb̄. (45)

p̄(h) − ē − p̄∗(f ) =
(

1

1 − n

) (
1

2θ

)
δb̄, (46)

(1 + θ)yw
t = (1 − θ)cw

t .
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ȳw = c̄w = 0. (47)

c̄ =
(

1 + θ

2θ

)
δb̄, (48)

c̄∗ = −
(

n

1 − n

) (
1 + θ

2θ

)
δb̄. (49)

p̄ = m̄ − c̄, (50)
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p̄∗ = m̄∗ − c̄∗. (51)

ē = m̄ − m̄∗ − (c̄ − c̄∗). (52)

m̄ − m̄∗ = m − m∗, (53)

Bt+1 − Bt = rtBt + pt(h)yt

Pt

− Ct (54)
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b̄ = y − c − (1 − n)e, (55)

( −n

1 − n

)
b̄ = b̄∗ = y∗ − c∗ + ne, (56)

bt = b̄, ∀t ≥ 2,

c̄ − c̄∗ = c − c∗, (57)
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m − m∗ − e = c − c∗ − 1

δ
(ē − e) . (58)

ē = (m̄ − m̄∗) − (c − c∗). (59)

e = (m − m∗) − (c − c∗). (60)
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et = −(c1 − c∗
1)

+ δ

1 + δ

∞∑
s=t

(
1

1 + δ

)s−t (
ms − m∗

s

)
(61)

b̄ = (1 − n)
[(

y − y∗)− (
c − c∗)− e

]
. (62)

y − y∗ = θe, (63)

e = δ(1 + θ) + 2θ

δ(θ2 − 1)

(
c − c∗) , (64)
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e = δ(1 + θ) + 2θ

θδ(1 + θ) + 2θ

(
m − m∗)< m − m∗

(65)

c − c∗ = δ(θ2 − 1)

θδ(1 + θ) + 2θ
(m − m∗). (66)

b̄ = 2(1 − n)(θ − 1)

δ(1 + θ) + 2

(
m − m∗) . (67)

p̄(h) − ē − p̄∗(f ) = δ(θ − 1)

θδ(1 + θ) + 2θ
(m − m∗). (68)
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c̄w = cw + δ

1 + δ
r. (69)

cw = − δ

1 + δ
r. (70)

mw = cw − r
1 + δ

− mw

δ
, (71)

cw = mw = yw, (72)
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r = −
(

1 + δ

δ

)
mw, (73)

y = mw + (1 − n)θe.

y = δ(1 + θ) + 2[n(1 − θ) + θ ]

δ(1 + θ) + 2
m

+ (1 − n)2(1 − θ)

δ(1 + θ) + 2
m∗

(74)
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Ur
t ≡

∞∑
s=t

βs−t

(
log Cs − κ

2
y2

s

)

dUr = c − κȳ2
0y + 1

δ

(
c̄ − κȳ2

0ȳ
)

.

dUr = c −
(

θ − 1

θ

)
y + 1

δ

[
c̄ −

(
θ − 1

θ

)
ȳ
]

. (75)

c = δ(1 − n)(θ2 − 1)

δ(1 + θ) + 2θ
e + mw.
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c̄ = δ(1 − n)(θ2 − 1)

δ(1 + θ) + 2θ
e.

ȳ = −δθ(1 − n)(θ − 1)

δ(1 + θ) + 2θ
e

dUr = cw

θ
= mw

θ
. (76)

PtBt+1 + Mt = Pt(1 + rt)Bt + Mt−1

+ (1 − τ l)ptyt − PtCt − Ptτt

(77)
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0 = τt + τ l

nPt

∫ n

0
pt(z)yt(z)dz + Mt − Mt−1

Pt

0 = τt + τ lpt(h)yt(h)

Pt

+ Mt − Mt−1

Pt

(78)

y
θ+1
θ

t = (
1 − τ l) θ − 1

θκ

(
Cw

t

)1
θ

1

Ct

. (79)

ȳ0 = ȳ∗
0 =

[
(θ − 1)

(
1 − τ l

)
θκ

]1
2

(80)
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dUr =
[
(1 − n)m∗

θ

] [
1 − τ l(θ − 1)2

δ(1 + θ) + 2

]
(81)

U
j
t =

∞∑
s=t

βs−t
[
γ log C

j
t,s + (1 − γ ) log C

j
n,s

+ χ

1 − ε

(
M

j
s

Ps

)1−ε

− κ

2
yn,s(j)2




(82)

Cn =
[∫ 1

0
cn(z)

θ−1
θ dz

] θ
θ−1

.
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P ≡ P
γ
t P

1−γ
n /γ γ (1 − γ )1−γ , (83)

Pn =
[∫ 1

0
pn(z)1−θdz

] 1
1−θ

,

Pt,tB
j

t+1 + M
j
t

= Pt,t(1 + r)B
j
t + M

j

t−1 + pn,t(j)yn,t(j)

+ Pt,t ȳt − Pn,tC
j
n,t − Pt,tC

j
t,t − Pt,tτt ,

(84)
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0 = τt + Mt − Mt−1

Pt,t
. (85)

yd
n(j) =

[
pn(j)

Pn

]−θ

Ca
n, (86)

Ct,t+1 = Ct,t , (87)

γ

Ct,t
= χ

Pt,t

Pt

(
Mt

Pt

)−ε

+ β
Pt,t

Pt,t+1

(
γ

Ct,t+1

)
(88)
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Cn,t = 1 − γ

γ

(
Pt,t

Pn,t

)
Ct,t , (89)

yn,t
θ+1
θ =

[
(θ − 1)(1 − γ )

κθ

] (
Ca

n,t

)1
θ

1

Cn,t
(90)

Ct,t = ȳt, ∀t . (91)

Mt

Pt

=
{
χ

γ

[
Ct,tPt,t/Pt

1 − (βPt,t/Pt,t+1)

]}1/ε

. (92)
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ȳn = C̄n =
[
(θ − 1)(1 − γ )

κθ

]1
2

. (93)

p̄n,0

P̄n,0
= 1.

yd
n = Cn. (94)

yn = Cn = 1 − γ

γ

(
Pt

P̄n

)
ȳt, (95)
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ε(m − p) = pt − p + β

1 − β
(pt − p̄t), (96)

p = γ pt. (97)

p̄t = m̄ = m, (98)

pt = β + (1 − β)ε

β + (1 − β)(1 − γ + γ ε)
m. (99)
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pt = e,

1 log p = 0.039 + 1.0421B/Y , R2 = 0.31

(0.027) (0.433)

log C + χ log
M

P
− κ

2
y2.

(θ + 1)yt = −θct + cw
t + θat , (100)
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(θ + 1)y∗
t = −θc∗

t + cw
t + θa∗

t , (101)

at ≡ −κt − κ̄0

κ̄0

yt − y∗
t = − θ

1 + θ
(ct − c∗

t ) + θ

1 + θ
(at − a∗

t ),

c̄ − c̄∗ =
(

1

1 − n

) (
1 + θ

2θ

)
δb̄

+
(

θ − 1

2θ

) (
ā − ā∗) (102)
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ā ≡ −κ̄ − κ̄0

κ̄0

p̄(h) − ē − p̄∗(f )

=
(

1

1 − n

) (
1

2θ

)
δb̄ − ā − ā∗

2θ

(103)

c̄w = ȳw = āw

2
. (104)

e = (
m − m∗)− (

c − c∗) .
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e = δ(1 + θ) + 2θ

δ(θ2 − 1)

(
c − c∗)− ā − ā∗

δ(1 + θ)
, (105)

e = δ(1 + θ) + 2θ

θδ(1 + θ) + 2θ

(
m − m∗)

− θ − 1

θδ(1 + θ) + 2θ

(
ā − ā∗) (106)

mw = cw − r
1 + δ

− mw

δ
+ āw

2δ
.
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r =
(

1 + δ

δ

) (
āw

2
− mw

)
. (107)

G =
[∫ 1

0
g(z)

θ−1
θ dz

] θ
θ−1

, G∗

=
[∫ 1

0
g∗(z)

θ−1
θ dz

] θ
θ−1

g(z) =
[
p(z)

P

]−θ

G.
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Gt = τt + Mt − Mt−1

Pt

, (108)

yd =
(

p

P

)−θ

(Cw + Gw), (109)

y
θ+1
θ = θ − 1

θκ

(
Cw + Gw)1

θ
1

C
. (110)

C̄ = δB̄ + p̄(h)ȳ

P̄
− Ḡ, (111)
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C̄∗ = −
(

n

1 − n

)
δB̄ + p̄∗(f )ȳ∗

P̄ ∗ − Ḡ∗
(112)

yt = θ
[
pt − pt(h)

]+ cw
t + gw

t , (113)

y∗
t = θ

[
p∗

t − p∗
t (f )

]+ cw
t + gw

t , (114)

yw
t = cw

t + gw
t , (115)
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(θ + 1)yt = −θct + cw
t + gw

t , (116)

(θ + 1)y∗
t = −θc∗

t + cw
t + gw

t , (117)

c̄ = δb̄ + p̄(h) + ȳ − p̄ − ḡ, (118)

c̄∗ = −
(

n

1 − n

)
δb̄ + p̄∗(f ) + ȳ∗ − p̄∗ − ḡ∗, (119)
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Bt+1 − Bt = rtBt + pt(h)yt

Pt

− Ct − Gt (120)

b̄ = y − c − (1 − n)e − g, (121)

( −n

1 − n

)
b̄ = b̄∗ = y∗ − c∗ + ne − g∗

(122)

(θ + 1)yw
t = (1 − θ)cw

t + gw
t .
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ȳw = 1

2
ḡw, (123)

c̄w = −1

2
ḡw. (124)

c̄ − c̄∗ =
(

1

1 − n

) (
1 + θ

2θ

)
δb̄

− 1 + θ

2θ

(
ḡ − ḡ∗)

(125)
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p̄(h) − ē − p̄∗(f ) =
(

1

1 − n

) (
1

2θ

)
δb̄

− 1

2θ

(
ḡ − ḡ∗)

(126)

e = (
m − m∗)− (

c − c∗) .

e = δ(1 + θ) + 2θ

δ(θ2 − 1)

(
c − c∗)

+ 1

θ − 1

[
g − g∗ +

(
1

δ

) (
ḡ − ḡ∗)] . (127)
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e = δ(1 + θ)

θδ(1 + θ) + 2θ

[
g − g∗ +

(
1

δ

) (
ḡ − ḡ∗)] . (128)

b̄ = (1 − n)δ(1 + θ)

δ(1 + θ) + 2

[
g − g∗ +

(
1

δ

) (
ḡ − ḡ∗)]

− (1 − n)
(
g − g∗) (129)

r = −
(

1 + δ

δ

)
ḡw

2
. (130)

Yn,t =
[∫ 1

0
`t(z)

φ−1
φ dz

] φ
φ−1

, (131)
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U
j
t =

∞∑
s=t

βs−t
[
γ log C

j
t,s + (1 − γ ) log Cn,s

+ χ

1 − ε

(
M

j
s

Ps

)1−ε

− κ

2
`s(j)2


 (132)

P ≡ P
γ
t P

1−γ
n /γ γ (1 − γ )1−γ ,

Pt,tB
j

t+1 + M
j
t = Pt,t(1 + r)B

j
t + M

j

t−1 + wt(j)`t(j)

+ Pt,t ȳt − Pn,tC
j
n,t − Pt,tC

j
t,t − Pt,tτt , (133)
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PnYn −
∫ 1

0
w(z)`(z)dz, (134)

`d
t (j) =

[
wt(j)

Pn,t

]−φ

Yn,t . (135)

`

φ+1
φ

t =
[
(φ − 1)(1 − γ )

κφ

]
Y

1
φ

n,t

(
1

Cn,t

)
(136)

Yn,t = `t , (137)
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wt = Pn,t . (138)

Yn,t = Cn,t . (139)

¯̀ =
[
(φ − 1)(1 − γ )

κφ

]1
2 = Ȳn. (140)

` = Yn = Cn.
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U
j
t =

∞∑
s=t

βs−t

[
log Cj

s + χ log
M

j
s

Ps

− κ

2
`s(j)2

]
,(141)

yt(j) = 1

2

[
2
∫ 1

2

0
`t(z)

φ−1
φ dz

] φ
φ−1

, (142)

pt(j)yt(j) −
∫ 1

2

0
wt(z)`t(z)dz

pt(j) = θ

θ − 1
wt
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ȳ0 = ȳ∗
0 =

[(
φ − 1

φ

) (
θ − 1

θ

)
1

κ

]1
2

(143)

pt(h) = Etp
∗
t (h) = θ

θ − 1
wt . (144)
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Table 10.1 Dynamic Response of the U.S. Current Account to a
20 Percent Real Dollar Depreciation (percent of GDP)

Year Change in Current Account

1 −0.24
2 0.61
3 1.22
4 1.36
5 1.46
6 1.54
Source: Bryant, Holtham, and Hooper (1988), Table II-5, p. 113. The table averages estimates from
the DRI, EPA, MCM, OECD, NIESR-GEM, and Taylor models; simulations cover the years 1986–91.
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