
9 Nominal Price Rigidities: Empirical
Facts and Basic Economy Models

it+1 = i∗ + et+1 − et . (1)

mt − pt = −ηit+1 + φyt , (2)

ydt = ȳ + δ(et + p∗ − pt − q̄), δ > 0. (3)

Foundations of International Macroeconomics (435) Chapter 9

Obstfeld & Rogoff © 1996 Massachusetts Institute of Technology



q ≡ e + p∗ − p, (4)

pt+1 − pt = ψ(ydt − ȳ)+ (p̃t+1 − p̃t), (5)

p̃t ≡ et + p∗
t − q̄t

p̃t+1 − p̃t = (et+1 + p∗
t+1 − q̄t+1)− (et + p∗

t − q̄t).

Foundations of International Macroeconomics (436) Chapter 9

Obstfeld & Rogoff © 1996 Massachusetts Institute of Technology



pt+1 − pt = ψ(ydt − ȳ)+ et+1 − et (6)

1qt+1 = qt+1 − qt = −ψδ(qt − q̄) (7)

mt − et + qt = −η(et+1 − et)+ φδ(qt − q̄)

(8)

1et+1 = et+1 − et

= et
η

− (1 − φδ)qt
η

−
(
φδq̄ + mt

η

)
(9)
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ē = m̄ + q̄, (10)

p̄′ − p̄ = ē′ − ē = m̄′ − m̄,

p0 = m̄, (11)

q0 = e0 − m̄. (12)

Foundations of International Macroeconomics (438) Chapter 9

Obstfeld & Rogoff © 1996 Massachusetts Institute of Technology



mt − pt = −ηit+1 + φyt .

qs − q̄ = (1 − ψδ)s−t(qt − q̄), s ≥ t . (13)

et − q̄ = η

1 + η
(et+1 − q̄)+ 1 − φδ

1 + η
(qt − q̄)+ mt

1 + η
.
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et − q̄ = 1

1 + η

∞∑
s=t

(
η

1 + η

)s−t
ms

+ 1 − φδ

1 + η

∞∑
s=t

(
η

1 + η

)s−t
(qs − q̄)

(14)

lim
T→∞

(
η

1 + η

)T
et+T = 0.

et − q̄ = m̄ + 1 − φδ

1 + η

∞∑
s=t

(
η

1 + η

)s−t
(qs − q̄) . (15)
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et − q̄ = m̄

+ 1 − φδ

1 + η
(qt − q̄)

∞∑
s=t
(1 − ψδ)s−t

(
η

1 + η

)s−t

et = m̄ + q̄ + 1 − φδ

1 + ψδη
(qt − q̄). (16)

q0 = q̄ + 1 + ψδη

φδ + ψδη
(m̄′ − m̄).

e0 = m̄ + q̄ + 1 + ψδη

φδ + ψδη
(m̄′ − m̄). (17)
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et = m̄′ + q̄ + (1 − ψδ)t
[

1 − φδ

φδ + ψδη
(m̄′ − m̄)

]
.

et − q̄ = 1

1 + η

∞∑
s=t

(
η

1 + η

)s−t
ms

+ 1 − φδ

1 + ψδη
(qt − q̄)

et − eflex
t = 1 − φδ

1 + ψδη
(qt − q̄), (18)
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eflex
t ≡ q̄ + 1

1 + η

∞∑
s=t

(
η

1 + η

)s−t
ms = q̄ + pflex

t (19)

q0 = e0 − pflex
0 ,

e0 − eflex
0 = 1 + ψδη

φδ + ψδη
[(eflex

0 )′ − eflex
0 ]. (20)

et − (eflex
t )′ = (1 − ψδ)t[e0 − (eflex

0 )′]. (21)

Foundations of International Macroeconomics (443) Chapter 9

Obstfeld & Rogoff © 1996 Massachusetts Institute of Technology



mt = m̄ + µt

mt = m̄ + µ′t , ∀t ≥ 0.

(eflex
0 )′ − eflex

0 = η(µ′ − µ), (22)

it+1 = i∗ + et+1 − et = i∗ + (eflex
t+1)

′

− (eflex
t )′ − ψδ(1 − ψδ)t[e0 − (eflex

0 )′]
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it+1 − (i∗ + µ)= (µ′ − µ)

− ψδ(1 − ψδ)t[e0 − (eflex
0 )′] (23)

(µ′ − µ)− ψδη

(
1 − φδ

φδ + ψδη

)
(µ′ − µ)

= φδ

(
1 + ψδη

φδ + ψδη

)
(µ′ − µ)

it+1 − (pt+1 − pt)= (et+1 − et)− (pt+1 − pt)

= −ψδ(et + p∗ − pt − q̄) (24)
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[it+1 − (pt+1 − pt)] − [i∗t+1 − (p∗
t+1 − p∗

t )]

= −ψδ(et − pt + p∗
t − q̄) (25)

qt = a0 + ρqt−1 + εt ,

log(IP1935/IP1929)= 2.45 + 0.49 log(WPI1935/WPI1929),

(0.21) (0.23)

mt − pt = −ηit+1 + φyt + εt ,
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mt − m̄ =8(et − ē),

yt = ȳ − (wt − pt)− zt , (26)

wt = Et−1pt . (27)

πt ≡ pt − pt−1. (28)
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Lt = (yt − ỹ)2 + χπ2
t . (29)

ỹ − ȳ = k > 0 (30)

Lt = (πt − π e
t − zt − k)2 + χπ2

t , (31)

dLt

dπt
= 2(πt − π e

t − zt − k)︸ ︷︷ ︸
(minus) marginal benefit of

higher inflation

+ 2χπt︸ ︷︷ ︸
marginal cost of
higher inflation

= 0, (32)
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πt = k + π e
t + zt

1 + χ
. (33)

π e
t = Et−1πt = Et−1

{
k + π e

t + zt

1 + χ

}
,

π e
t = k

χ
. (34)

πt = k

χ
+ zt

1 + χ
. (35)
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πt = zt

1 + χ
, (36)

Et

{ ∞∑
s=t

βs−tLs

}
, (37)

π e
t =

{
0 if πt−s = π e

t−s, ∀s > 0
k/χ otherwise.

(38)

Lt = (πt − k)2 + χπ2
t ,
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(
k

1 + χ
− k

)2

+ χ

(
k

1 + χ

)2

= χ

1 + χ
k2

π e
t =

{
0 if πt−s = π e

t−s + zt−s/(1 + χ), ∀s > 0
k/χ otherwise.

(39)

Lcb
t = (πt − π e

t − zt − k)2 + χcbπ2
t

π e
t = k

χcb
, (40)
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πt = k

χcb
+ zt

1 + χcb
. (41)

Lcb
t = (πt − π e

t − zt − k)2 + χπ2
t + 2ωπt (42)

dLcb
t

dπt
= 2(πt − π e

t − zt − k + χπt + ω)= 0.

π e
t = k − ω

χ
, (43)
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πt = k − ω

χ
+ zt

1 + χ
, (44)

Ll
t = −(πt − π e

t − k)+ χl

2
π2
t , (45)

Lc
t = π2

t . (46)

π e
t = πt = 1

χl
. (47)
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π e
t = 1

2
· 0 + 1

2
· 1

χl
= 1

2χl
. (48)

π1973−94 = 8.30 − 6.02CBI , R2 = 0.30

(1.57) (2.35)

Lt = (yt − ỹ)2 + χπ2
t + C(πt), (49)

y = ȳ + (π − π e)− z; (50)
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π = k + π e + z

1 + χ
(51)

y = ȳ + k − χπ e − χz

1 + χ
, (52)

Lflex = χ

1 + χ
(k + π e + z)2. (53)

Lfix = (k + z+ π e)2 > Lflex. (54)
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z̄= √
c̄(1 + χ)− k − π e, (55)

z= −√
c(1 + χ)− k − π e. (56)

Eπ = E{π | z < z}Pr(z < z)

+ E{π | z > z̄}Pr(z > z̄), (57)

Eπ = 1

1 + χ

[(
1 − z̄− z

2Z

)
(k + π e)− z̄2 − z2

4Z

]
(58)
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π e = Eπ ,

dEπ

dπ e
=




1

1 + χ
(for z >−Z)

1

1 + χ

[
1

2
+ 1

2Z

(
k + π e

)]
(for z= −Z, z̄ >−Z)

1

1 + χ
(for z̄= −Z).

yt − ȳ = a1[1mt − Et−11mt]

+ a2[1m∗
t − Et−11m∗

t ] + εt
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y∗
t − ȳ = a1[1m∗

t − Et−11m∗
t ]

+ a2[1mt − Et−11mt] + ε∗
t

Lt = (yt − ȳ)2 + χ(1mt)
2,

L∗
t = (y∗

t − ȳ)2 + χ(1m∗
t )

2.

∂Lt

∂mt

= 2a1(yt − ȳ)+ 2χ1mt = 0.

∂L∗
t

∂m∗
t

= 2a1(y∗
t − ȳ)+ 2χ1m∗

t = 0.
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xLt + (1 − x)L∗
t .

x
∂Lt

∂mt

+ (1 − x)
∂L∗

t

∂mt

= 0,

x
∂Lt

∂m∗
t

+ (1 − x)
∂L∗

t

∂m∗
t

= 0,
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Table 9.1 Comparing Exchange-Rate and Stock-Price-Index
Volatility, January 1981–August 1994 (standard deviation of
month-to-month log changes)

Dollar/DM Dollar/yen S&P 500 Commerzbank Nikkei

2.9 2.8 3.4 5.7 5.9
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