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m
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M
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A
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H
en
rik
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en
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P
la
n
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r
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d
a
y
:

O
p
en
-econ
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y
A
sp
ects
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1
.
T
h
e
O
b
stfeld

an
d
R
o
g
off
tw
o
-co
u
n
try

m
o
d
el

2
.
S
o
lu
tion

u
n
d
er
fl
ex
ib
le
p
rices

L
itera

tu
re:
W
a
lsh
(2
0
03
,
C
h
a
p
.
6
,
p
p
.
2
6
9-2
82
).

c°
2
0
0
4
H
en
rik

J
en
sen
.
T
h
is
d
o
cu
m
en
t
m
ay
b
e
rep
ro
d
u
ced

fo
r
ed
u
ca
tio
n
a
l
a
n
d
resea

rch
p
u
rp
o
ses,

a
s
lo
n
g
a
s

th
e
co
p
ies
co
n
ta
in
th
is
n
o
tice

a
n
d
a
re
reta

in
ed
fo
r
p
erso

n
a
l
u
se
o
r
d
istrib

u
ted

free.

In
tro
d
u
ctory

rem
a
rk
s

•
A
ll
a
n
a
ly
ses
so
fa
r,
h
av
e
b
een

co
n
fi
n
ed
to
clo
sed
-eco

n
o
m
y
m
o
d
el

•
T
h
is
m
isses

o
u
t
im
p
o
rtan

t
tra
n
sm
issio

n
m
ech
an
ism
s
in
m
o
st
rea
l-

life
eco
n
o
m
ies:

—
T
h
e
ex
ch
an
g
e
ra
te
ch
a
n
n
el

—
T
h
e
im
p
a
ct
o
f
ex
tern

a
l
sh
o
ck
s
(p
o
licy
-
an
d
n
o
n
-p
o
licy

sh
o
ck
s)

•
P
u
rp
ose

to
d
ay
is
to
d
ev
elo
p
a
tra
cta
b
le,

gen
era
l
eq
u
ilib
riu
m

m
o
d
el
for
o
p
en
eco
n
o
m
ies

•
It
b
u
ild
s
closely

o
n
th
e
fa
m
ou
s
p
ap
er
b
y
O
b
stfeld

a
n
d
R
o
g
off

(1
99
5
,
Journal

of
P
olitical

E
conom

y
):
“
E
x
ch
a
n
g
e
R
ate

D
y
n
a
m
-

ics
R
ed
u
x
”

•
M
o
d
elin

itia
ted
a
n
ew
g
en
era
tio
n
o
f
m
icro

-fo
u
n
d
ed
,
op
en
-eco

n
o
m
y

m
o
d
els
w
ith
in
co
m
p
lete

n
o
m
in
a
l
a
d
ju
stm

en
t

—
A
litera

tu
re
n
ow
k
n
ow
n
as
th
e

“
N
ew
O
p
en
E
co
n
o
m
y
M
acro

eco
n
o
m
ics”

•
W
h
ile
in
h
eren

tly
a
stick

y
-p
rice

m
o
d
el,
th
e
fou
n
d
atio

n
s
o
f
th
e

m
o
d
el
a
re
ea
siest

seen
in
a
fl
ex
ib
le
p
rice

version

—
S
tick
y
p
rices

a
re
in
tro
d
u
ced

n
ex
t
tim
e
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T
h
e
O
b
stfeld

-R
og
o
ff
T
w
o-C
ou
n
try

M
o
d
el:

T
h
e
fl
ex
ib
le
p
rice

v
ersion

B
a
sic
s

•
W
o
rld
o
f
tw
o
co
u
n
tries:

D
o
m
estic/H

o
m
e
a
n
d
F
oreig

n

—
C
o
n
tin
u
u
m

z∈
[0,n

]
o
f
a
gen
ts
liv
e
in
H
om
e
co
u
n
try

—
C
o
n
tin
u
u
m

z∈
(n
,1]
of
a
g
en
ts
liv
e
in
F
o
reign

co
u
n
try

•
E
ach

a
g
en
t
is
m
o
n
o
p
o
list

su
p
p
lier

o
f
d
istin

ct
go
o
d
,
w
h
ich
is

im
p
erfect

su
b
stitu

te
w
ith
a
ll
oth
er
go
o
d
s

—
M
o
n
o
p
o
listic

co
m
p
etitio

n
m
arket

stru
ctu
re

•
U
tility

o
f
a
rep
resen

ta
tive

d
o
m
estic

a
gen
t
j
:

U
j
=

∞Xt=
0

β
t "
log

C
jt
+
b
log

M
jt

P
t −

k2
y
t (j)

2 #
,

b,
k
>
0
(6
.1
)

•
D
efi
n
ition

o
f
co
n
su
m
p
tion

in
d
ex
:

C
j
= ∙Z

1

0

c
j
(z
)
q
d
z ¸

1q

,
0
<
q
<
1.

(6
.2
)

A
g
g
reg
ate
o
f
a
ll
g
o
o
d
s
p
ro
d
u
ced

in
th
e
w
o
rld
.
N
o
te
w
ith

q
<
1,

g
o
o
d
s
a
re
im
p
erfect

su
b
stitu

tes

•
C
orresp

o
n
d
in
g
d
o
m
estic

c
o
n
su
m
e
r
p
r
ic
e
in
d
ex
(see

n
o
tes

fo
r

d
eriva

tion
)

P
= ∙Z

1

0

p
(z
)

q
q−
1
d
z ¸

q−
1

q

(6
.3
)

3

•
F
o
reign

a
g
en
ts’
u
tility

fu
n
ction

s
a
re
sim
ila
r

•
N
o
m
in
a
l
b
u
d
get

co
n
stra

in
t
of
rep
resen

ta
tiv
e
d
om
estic

a
g
en
t
j:

P
t C

jt
+
M

jt
+
P
t T

t +
P
t B

jt ≤
p
t (j)

y
t (j)

+
R

t−
1 P

t B
jt−
1
+
M

jt−
1

—
B

jt
is
in
tern

a
tion

ally
freely

tra
d
a
b
le
b
o
n
d
w
ith

rea
l
(g
ross)

retu
rn

R
t

—
T
t a
re
rea
l
g
overn

m
en
t
tax
es

—
B
a
la
n
ced

g
overn

m
en
t
b
u
d
get

a
n
d
n
o
gov
ern
m
en
t
sp
en
d
in
g:

0
=
P
t T

t +
(M

t −
M

t−
1 )

(n
ote

m
istak

e
in
W
alsh

,
p
.
2
7
1
:
“
P
t T

t
=
(M

t −
M

t−
1 )”

—
M
o
n
e
y
su
p
p
lie
s
a
r
e
th
e
p
o
lic
y
in
str
u
m
e
n
ts
in
th
e

m
o
d
el

•
B
u
d
g
et
con
stra

in
t
in
rea
l
term

s:

C
jt
+
M

jt

P
t

+
T
t
+
B

jt ≤
p
t (j)

P
t

y
t (j)

+
R

t−
1 B

jt−
1
+

1

1
+
π
t M

jt−
1

P
t−
1

π
t
is
d
o
m
estic

con
su
m
er-p

rice
in
fl
atio

n
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•
N
o
b
a
rriers

to
trad

e
in
g
o
o
d
s

—
T
h
e
p
rice

of
a
go
o
d
z
is
th
e
sa
m
e
H
o
m
e
a
n
d
ab
ro
ad
m
ea
su
red

in
com

m
on
cu
rren

cy
:

p
(z
)
=
S
p ∗
(z
)

—
S
is
n
o
m
in
a
l
e
x
c
h
a
n
g
e
r
a
te
(p
rice

o
f
foreig

n
cu
rren

cy
in

term
s
o
f
d
o
m
estic

cu
rren

cy⇒
S
↑
is
a
d
o
m
estic

d
ep
recia

tio
n
)

—
p ∗
(z
)
is
foreig

n
cu
rren

cy
p
rice

of
go
o
d
z
(stars

in
d
icate

foreig
n
varia

b
les)

—
T
h
is
law
-of-o

n
e-p
rice

lea
d
s
to
P
P
P
:

P
t
=
S
t P
∗t

(6
.8
)

∗
N
o
te!
E
m
p
irica

lly
p
rob
lem
atic

a
ssu
m
p
tio
n
in
sh
ort
ru
n
....

5

O
p
tim

a
l
b
e
h
a
v
io
r

•
E
ach

a
g
en
t
m
u
st
d
eterm

in
e
o
p
tim
ally
:

—
A
gg
reg
a
te
co
n
su
m
p
tio
n
d
y
n
a
m
ics
(an
d
th
u
s
a
sset

h
o
ld
in
g
s)

—
R
ela
tiv
e
d
em
a
n
d
fo
r
d
iff
eren

t
go
o
d
s
(“co

m
p
o
sitio

n
”
o
f
a
gg
re-

g
a
te
d
em
an
d
)

—
P
ro
d
u
ction

eff
o
rt
o
f
“ow

n
”
g
o
o
d

O
ptim

alproduction
decision

•
O
p
tim
al
d
em
a
n
d
fo
r
g
o
o
d
z
b
y
in
d
iv
id
u
a
l
j
(see

n
o
tes)

c
j
(z
)
= ∙

p
(z
)

P ¸−
1
1−

q

C
j.

—
D
em
an
d
fo
r
go
o
d
z
is
in
creasin

g
in
to
ta
l
co
n
su
m
p
tion

—
D
em
an
d
fo
r
go
o
d
z
is
d
ecrea

sin
g
in
th
e
rea
l
p
rice

o
f
th
e
go
o
d
,

p
(z
)
/
P

—
N
ote

th
a
t
1/
(1−

q)
is
th
e
ela
sticity

o
f
su
b
stitu

tio
n
b
etw
een

g
o
o
d
s.

—
H
en
ce,
th
e
lim
itin
g
ca
se
of
p
erfect

co
m
p
etitio

n
ap
p
lies

w
h
en

q→
1
(h
o
rizo

n
ta
l
d
em
a
n
d
cu
rve

an
d
n
o
m
o
n
op
oly

p
ow
er)

•
T
o
ta
l
d
e
m
a
n
d
in
th
e
tw
o
cou
n
tries

o
f
a
g
o
o
d
z
is:

—
n
tim
es
d
o
m
estic

d
em
a
n
d
p
lu
s
1−

n
tim
es
foreig

n
d
em
a
n
d
.
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•
A
rep
resen

ta
tiv
e
fo
reign

co
n
su
m
er’s

d
em
a
n
d
fu
n
ctio
n
is

c ∗
j
(z
)
= ∙

p ∗
(z)

P
∗ ¸−

1
1−

q

C
∗
j

•
A
s
th
e
n
o
m
in
a
l
ex
ch
a
n
g
e
ra
te
is
S
,
th
is
is
th
e
sam

e
a
s

c ∗
j
(z
)
= ∙

S
p ∗
(z
)

S
P
∗ ¸−

1
1−

q

C
∗
j,

a
n
d
th
u
s,
b
y
th
e
law

o
f
o
n
e
p
rice,

c ∗
j
(z
)
= ∙

p
(z
)

P ¸−
1
1−

q

C
∗
j

•
T
o
ta
l
d
e
m
a
n
d
,
y
d
(z
),
is
th
erefo

re

y
d
(z
)
=

n ∙
p
(z
)

P ¸−
1
1−

q

C
+
(1−

n
) ∙

p
(z
)

P ¸−
1
1−

q

C
∗

= ∙
p
(z
)

P ¸−
1
1−

q

[n
C
+
(1−

n
)
C
∗]

= ∙
p
(z
)

P ¸−
1
1−

q

C
w
,

•
C

w≡
n
C
+
(1−

n
)
C
∗
is
w
orld

co
n
su
m
p
tion

•
O
p
tim
al
p
ro
d
u
ctio

n
g
iven

b
y
stan

d
a
rd
co
n
su
m
p
tio
n
-leisu

re
trad

e-

o
ff
:

M
U
T
I
L
I
Y
le
isu

re

M
U
T
I
L
I
T
Y
co
n
s
u
m
p
tio

n

=
M
R
E
T
U
R
N

O
F
W
O
R
K

o
r,−

M
L
O
S
S
w
o
rk

M
U
T
I
L
I
T
Y
co
n
s
u
m
p
tio

n

=
M
R
E
T
U
R
N

O
F
W
O
R
K

7

•
W
e
h
av
e
fro
m
u
tility

fu
n
ctio

n
:

−
M
L
O
S
S
w
o
r
k

M
U
T
I
L
I
T
Y
co
n
su
m
p
tio

n

=
k
y
jt

³
1/
C

jt ´
•
W
h
at
is
th
e
rea
l
retu

rn
fro
m
w
ork
?
It
is

p
t (z
)
y
t (z)

P
t

so
m
argin

a
l
retu

rn
is
fou
n
d
a
s

p
t (z
)

P
t

+ ∙
∂ µ

p
t (z
)

P
t ¶

/
∂
y
t (z
) ¸
y
t (z
)

•
T
h
e
real

p
rice

is
fo
u
n
d
b
y
“
in
v
ertin

g”
th
e
d
em
a
n
d
cu
rve:

p
t (z
)

P
t

= ∙
y
dt
(z
)

C
wt ¸

q−
1

—
N
ote

ag
a
in
,
th
a
t
w
ith

q
<
1
th
e
retu

rn
fo
r
w
o
rk
eff
o
rt
is

low
er,
a
s
it
red
u
ces
th
e
rela

tive
p
rice;

on
ly
w
ith

q→
1
is
th
e

p
rice

ta
ken

a
s
g
iv
en
,
an
d
p
erfect

co
m
p
etitio

n
m
im
icked

•
T
h
e
m
arg
in
a
l
p
ro
d
u
ct
o
f
w
o
rk
eff
ort
is
th
erefo

re

q ∙
y
dt
(z)

C
wt ¸

q−
1

•
O
p
tim
al
co
n
su
m
p
tio
n
-leisu

re
ch
o
ice
is
th
erefore

ch
a
ra
cterized

b
y

k
y
jt

³
1/
C

jt ´
=
q "

y
jt

C
wt #

q−
1

(6.6
’)
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O
ptim

alm
oney

dem
and

decision

•
D
eriv

ed
from

stan
d
a
rd
,
gen
era
l
con
d
itio
n
:

M
U
T
I
L
I
T
Y
m
o
n
ey

M
U
T
I
L
I
T
Y
co
n
su
m
p
tio

n

=
i
t

1
+
i
t

w
ith

i
t
=
R

t (1
+
π
t+
1 )−

1
b
ein
g
th
e
n
o
m
in
a
l
in
terest

ra
te

•
W
ith
th
e
a
ssu
m
ed
u
tility

fu
n
ction

:

b h1/ ³
M

jt /
P
t ´i

1/
C

jt

=
i
t

1
+
i
t

a
n
d
th
erefo

re
sim
p
le
m
on
ey
d
em
a
n
d
fu
n
ction

M
jt

P
t

=
bC

jt 1
+
i
t

i
t

(6
.7
)

O
ptim

alintertem
poralconsum

ption
allocation

•
S
im
p
le
versio

n
o
f
K
ey
n
es-R

a
m
sey

ru
le:

M
U
T
I
L
I
T
Y
co
n
su
m
p
tio

n
(t)
=
β
R

t M
U
T
I
L
I
T
Y
co
n
su
m
p
tio

n
(t
+
1)

1C
jt

=
β
R

t

1

C
jt+
1

C
jt+
1
=
β
R

t C
jt

(6
.5
)

9

E
q
u
ilib

r
iu
m
c
o
n
d
itio

n
s
a
n
d
fl
e
x
-p
r
ic
e
im
p
lic
a
tio
n
s

•
E
q
u
ilib
riu
m
sa
tisfi

es
th
e
o
p
tim
a
lity

co
n
d
itio
n
s
(H
o
m
e
an
d
F
o
r-

eig
n
);
b
u
d
g
et
con
strain

ts,
P
P
P
,
a
n
d
tw
o
a
d
d
ition

al
m
a
rk
et
clea

r-

in
g
co
n
d
itio
n
s:

•
G
o
o
d
s
m
ark
et
clea

rin
g
:

C
wt
=
n
p
t (h
)

P
t

y
t (h
)
+
(1−

n
)
p ∗t
(f
)

P
∗t
y ∗t
(f
)≡

Y
wt

w
ith

p
t (i)

a
n
d
y
t (i)

b
ein
g
rep
resen

tativ
e
p
rice

a
n
d
p
ro
d
u
ction

in
co
u
n
try

i

•
B
on
d
-m
arket

clearin
g:n
B

t
+
(1−

n
)
B
∗t
=
0

•
A
s
w
ell
k
n
ow
n
,
m
o
n
o
p
o
listic

co
m
p
etitio

n
giv
es
n
o
rea
l
eff
ects

o
f

m
o
n
ey
(b
u
t
is
n
atu
ra
l
m
o
d
ellin

g
fra
m
ew
ork

w
h
en
in
tro
d
u
cin
g

stick
y
p
rices)

•
T
h
is
is
co
n
fi
rm
ed
in
th
is
m
o
d
el:

—
E
.g.,

an
in
crea

se
in

M
t
lead

s
to
a
p
rop
ortion

al
in
crea

se
in

p
t (h
)
a
n
d
P
t
an
d
a
p
ro
p
o
rtion

a
l
in
crease

in
S
t
(a
n
o
m
in
a
l

d
ep
reciatio

n
)

—
A
ll
real

va
ria
b
les
a
n
d
fo
reig

n
p
rices

a
re
u
n
ch
an
ged

1
0



•
M
o
d
el
also

ex
h
ib
its
su
p
ern
eu
trality

—
A
n
in
crea

se
in
th
e
g
row
th
rate

o
f
M

t
w
ill
in
crea

se
H
o
m
e
C
P
I

in
fl
atio

n
a
n
d
h
o
m
e
n
o
m
in
a
l
in
terest

ra
te,
a
n
d
crea

te
a
h
ig
h
er

in
crea

se
in

S
t

—
A
ll
rea
l
va
riab

les
a
n
d
fo
reign

p
rices

a
re
u
n
ch
a
n
g
ed
(th
is
fo
l-

low
s
fro
m
th
e
sep
ara
b
ility

o
f
th
e
u
tility

fu
n
ctio

n
)

•
E
m
p
h
asized

in
stea

d
y
-sta

te
so
lu
tion

fo
r
d
om
estic

a
n
d
fo
reign

con
su
m
p
tio
n
(fro
m
th
e
b
u
d
get

co
n
stra

in
ts):

C
=

p
(h
)

P
y
(h
)
+
(R
−
1)
B

(6
.9
)

C
∗
=

p ∗
(f
)

P
∗
y ∗
(f
)−

(R
−
1)

n

1−
n
B

(6.1
0
)

R
ea
l
stea

d
y
-sta

te
co
n
su
m
p
tio
n
eq
u
a
ls
rea
l
stea

d
y
-sta

te
in
co
m
e

(rea
l
va
lu
e
o
f
o
u
tp
u
t
p
lu
s/
m
in
u
s
b
o
n
d
in
co
m
e)

1
1

A
lin
e
a
r
a
p
p
r
o
x
im
a
tio
n

•
A
s
in
d
ica
ted
,
th
e
n
o
m
in
a
l
ex
ch
a
n
g
e
ra
te
p
lay
s
a
ro
le
u
n
d
er
fl
ex
-

ib
le
p
rices

to
n
eu
tra
lize

real
eff
ects

o
f
m
on
eta
ry
sh
o
ck
s

•
A
log
-lin
ea
rized

v
ersio

n
o
f
m
o
d
el
serv

es
to
h
ig
h
lig
h
t
th
is
(low

er-

case
letters

are
log

d
ev
ia
tio
n
s)

•
D
o
m
estic

o
p
tim
a
lity

con
d
itio
n
s:

y
t
=

1

1−
q
[p

t −
p
t (h
)]+

c
wt

(6.1
3
)

(2−
q)
y
t
=
(1−

q)
c
wt −

c
t

(6.1
8
)

m
t −

p
t
=

c
t −

δ
(r

t +
π
t+
1 )
,

δ
=
β
/ ¡Π

−
β ¢
(6.2

0
)

c
t+
1
=

c
t +

r
t

(6.1
6
)

•
D
o
m
estic

p
rice

in
d
ex
w
ritten

in
term

s
of
fo
reign

p
ro
d
u
cer
p
rices

a
n
d
th
e
n
o
m
in
a
l
ex
ch
a
n
g
e
rate:

p
t
=
n
p
t (h
)
+
(1−

n
)
[s
t +

p ∗t
(f
)]

(6.1
1
)

•
T
h
ese

fi
v
e
eq
u
a
tio
n
s
p
lu
s
th
e
fi
v
e
F
oreig

n
an
alo
g
u
es,

a
n
d
th
e

d
efi
n
ition

o
f
c
wt
,
w
ill
d
eterm

in
e
th
e
elev

en
en
d
og
en
o
u
s
va
ria
b
les:

—
H
om
e
a
n
d
foreig

n
p
ro
d
u
ction

(y
t ,y ∗t )

—
H
om
e,
fo
reign

a
n
d
w
o
rld
con
su
m
p
tio
n
(c

t ,c ∗t ,c
wt
)

—
P
rices

a
n
d
th
e
n
o
m
in
a
lex
ch
a
n
g
e
ra
te
(p

t (h
)
,p

t ,p ∗t
(f
)
,p ∗t ,s

t )

—
T
h
e
rea
l
in
terest

rate
(r

t )1
2



•
M
on
ey
n
eu
tra
lity

is
seen

im
m
ed
iately

fro
m
lin
ea
rized

m
o
d
el

•
T
h
e
tw
o
p
rice

in
d
ices,

im
p
ly
th
e
P
P
P
rela

tio
n
sh
ip
:

s
t
=
p
t −

p ∗t

•
U
sed

in
d
o
m
estic

p
rice

in
d
ex
:

p
t
=
n
p
t (h
)
+
(1−

n
)
(p

t −
p ∗t
+
p ∗t
(f
))

0
=
n
[p

t (h
)−

p
t ]+

(1−
n
)
[p ∗t
(f
)−

p ∗t ]

o
r,

0
=
n
χ
t
+
(1−

n
)
χ
∗t

•
D
em
a
n
d
fu
n
ction

s
a
re
co
rresp

o
n
d
in
g
ly
re-w

ritten
a
s

y
t
=

1

1−
q
χ
t +

c
wt
,

y ∗t
=

1

1−
q
χ
∗t
+
c
wt

•
T
h
ese

th
ree

eq
u
a
tion

s
w
ill
a
lon
g
w
ith
...

—
...th

e
tw
o
con
su
m
p
tio
n
E
u
ler
eq
u
a
tio
n
s

—
...th

e
tw
o
p
ro
d
u
ction

d
ecision

eq
u
a
tion

s

—
...th

e
d
efi
n
itio
n
of

c
wt

•
...
d
eterm

in
e
th
e
r
e
a
l
a
llo
c
a
tio
n
:
χ
t ,
χ
∗t ,
y
t ,
y ∗t ,

c
t ,
c ∗t ,

c
wt
,
r
t

1
3

•
H
en
ce,
ch
a
n
g
es
in

m
t
o
r
m
∗t
h
av
e
n
o
real

eff
ects

•
O
n
ly
eff
ects

o
n
p
rices

a
n
d
th
e
n
o
m
in
a
l
ex
ch
a
n
g
e
ra
te
(as

m
en
-

tion
ed
p
rev
io
u
sly,

a
n
in
crea

se
in

m
t
in
crease

p
t ,
p
t (h
)
an
d
s
t

p
ro
p
o
rtio
n
a
lly
)

•
T
o
see

h
ow

th
e
n
o
m
in
a
l
ex
ch
a
n
g
e
ra
te
is
d
eterm

in
ed
,
su
b
tra
ct

th
e
m
o
n
ey
m
a
rk
et
eq
u
ilib
riu
m
co
n
d
itio
n
s:

m
t −

m
∗t −

(p
t −

p ∗t )
=
(c

t −
c ∗t )−

δ
(π

t+
1 −

π ∗t+
1 )

(n
o
te
th
at
th
e
in
fl
a
tio
n
d
iff
eren

tia
l
m
ea
su
res
th
e
n
o
m
in
a
l
in
terest

d
iff
eren

tia
l,
a
s
H
om
e
a
n
d
F
o
reig

n
fa
ce
sam

e
rea
l
in
terest

ra
te)

•
T
h
en
u
se
th
e
P
P
P
rela

tion
sh
ip
in
lev
el
an
d
ch
a
n
g
e
fo
rm
:

m
t −

m
∗t −

s
t
=
(c

t −
c ∗t )−

δ
(s

t+
1 −

s
t )

(6.2
3
)

•
F
irst-o

rd
er
(ex
p
ecta

tion
a
l)
d
iff
eren

ce
eq
u
a
tion

in
s
t
:

s
t
=

δ

1
+
δ
s
t+
1
+

1

1
+
δ
[(m

t −
m
∗t )−

(c
t −

c ∗t )]

•
S
o
lv
in
g
(6.2

3
)
su
ccessiv

ely
fo
rw
ard

a
n
d
im
p
osin

g

lim
i→
∞
(δ
/
(1
+
δ))

is
t+

i
=
0
y
ield
s

s
t
=

1

1
+
δ

∞Xi=
0 µ

δ

1
+
δ ¶

i[(m
t+

i −
m
∗t+

i )−
(c

t+
i −

c ∗t+
i )]

N
o
m
in
a
l
ex
ch
a
n
g
e
rate

eq
u
a
ls
p
resen

t
valu

e
o
f
cu
rren

t
a
n
d
fu
tu
re

relativ
e
m
o
n
ey
su
p
p
lies

an
d
d
em
a
n
d
s
(th
e
latter

q
u
a
n
tifi
ed
b
y
th
e

con
su
m
p
tio
n
d
iff
eren

tia
l)

1
4



•
E
x
p
ression

ca
n
b
e
sim
p
lifi
ed
as
a
n
y
co
n
su
m
p
tion

d
iff
eren

tia
l
is

p
e
r
m
a
n
e
n
t
sin
ce

c
t+
1
=
r
t
+
c
t

a
n
d

c ∗t+
1
=
r
t
+
c ∗t

im
p
ly

c
t+
1 −

c
t
=
c ∗t+

1 −
c ∗t

a
n
d

c
t+
1 −

c ∗t+
1
=
c
t −

c ∗t

•
H
en
ce,s

t
=
−
(c

t −
c ∗t )
+

1

1
+
δ

∞Xi=
0 µ

δ

1
+
δ ¶

i(m
t+

i −
m
∗t+

i )

(sin
ce

1
1+

δ P
∞i=
0 ¡

δ
1
+
δ ¢

i
=
1)

•
H
en
ce,

—
m

t
>

m
∗t :
relativ

e
su
p
p
ly
o
f
h
o
m
e
cu
rren

cy
in
creases,

a
n
d

th
e
relativ

e
valu

e
of
th
e
cu
rren

cy
falls

(s
t
in
creases;

h
o
m
e

cu
rren

cy
d
ep
recia

tes)

—
m

t+
i
>

m
∗t+

i :
fu
tu
re
relativ

e
su
p
p
ly
o
f
h
om
e
cu
rren

cy
in
-

crea
ses;

fu
tu
re
in
fl
atio

n
d
iff
eren

tia
l
in
creases,

a
n
d
red
u
ces

rela
tive

d
em
an
d
for
h
om
e
cu
rren

cy
;
rela

tiv
e
valu

e
o
f
th
e
cu
r-

ren
cy
fa
lls
(s

t
in
crea

ses;
h
om
e
cu
rren

cy
d
ep
reciates)

—
c
t
>

c ∗t :
cu
rren

t
or
fu
tu
re
m
on
ey
d
em
a
n
d
sh
ifts

tow
a
rd
s

h
om
e
cu
rren

cy
;
rela

tive
va
lu
e
of
th
e
cu
rren

cy
in
crea

ses
(s

t

d
ecreases;

h
o
m
e
cu
rren

cy
a
p
p
recia

tes)

1
5

•
A
ltern

a
tiv
e
ex
p
o
sitio

n
fea
tu
rin
g
th
e
rela

tio
n
sh
ip
b
etw
een

n
om
i-

n
a
l
in
terest

ra
tes

a
n
d
th
e
n
om
in
al
ex
ch
a
n
ge
ra
tes;

u
n
c
o
v
e
r
e
d

in
te
r
e
st
p
a
r
ity

•
R
ea
l
in
terest

ra
te
is
id
en
tica

l
across

co
u
n
tries:

i
t −

π
t+
1
=
i ∗t −

π ∗t+
1

a
n
d
th
u
s

i
t −

i ∗t
=
π
t+
1 −

π ∗t+
1

•
F
ro
m
th
e
P
P
P
relatio

n
sh
ip
in
fi
rst
d
iff
eren

ces:

i
t −

i ∗t
=
s
t+
1 −

s
t

•
H
en
ce,
in
a
w
orld

w
ith
p
erfect

ca
p
ita
l
m
o
b
ility

an
d
fl
o
atin

g
ex
-

ch
a
n
g
e
ra
tes,

th
e
n
o
m
in
a
l
in
terest

ra
te
d
iff
eren

tial
eq
u
als

(ex
-

p
ected

)
d
ep
recia

tion
ra
te
of
h
o
m
e
cu
rren

cy

•
O
n
ly
th
en
is
h
o
ld
in
g
h
om
e
a
n
d
foreig

n
b
o
n
d
s
eq
u
ally

a
ttra

ctive

•
E
m
p
irica

lly,
tests

of
th
e
“
U
IP
”
relatio

n
sh
ip
h
ave

b
een

u
n
su
ccess-

fu
l—
N
ot
n
ecessa

rily
rea
so
n
fo
r
ab
a
n
d
o
n
in
g
m
o
d
el

—
N
ote,

a
s
w
ith
estim

a
tion

s
o
f
term

-stru
ctu
re
rela

tio
n
sh
ip
s
cov
-

ered
in
C
h
ap
ter
10
,
h
o
w
m
o
n
e
ta
r
y
p
o
lic
y
is
c
o
n
d
u
c
te
d
,

w
ill
m
atter

fo
r
reg
ressio

n
resu

lts

∗
If
th
e
n
om
in
al
in
terest

ra
te
w
a
s
in
stru

m
en
t,
a
n
d
w
as
re-

sp
o
n
d
in
g
to
th
e
ex
ch
an
ge
ra
te,
a
reg
ressio

n
of
th
e
ty
p
e

s
t+
1 −

s
t
=
a
+
b
(i
t −

i ∗t )
+
ϕ
t+
1

sh
o
u
ld
n
o
t
n
ecessa

rily
g
ive

b
=
1
(a
s
i
t −

i ∗t
w
o
u
ld
b
e
a

p
ositive

fu
n
ctio

n
of
s
t )1
6



C
o
n
clu
d
in
g
rem

ark
s

•
T
h
e
fl
ex
-p
rice

version
o
f
th
e
O
b
stfeld

-R
o
g
off
m
o
d
el
on
ly
g
ives

p
relim

in
a
ries

fo
r
th
e
a
n
a
ly
sis
o
f
m
on
eta
ry
p
olicy

in
o
p
en
econ

o
m
ies

•
T
h
e
m
o
d
el
is
th
erefo

re
a
m
en
d
ed
w
ith

o
n
e
p
erio

d
p
rice

rig
id
ity.

T
h
e
ro
le
o
f
th
e
n
o
m
in
al
ex
ch
a
n
g
e
ra
te
fo
r
rea
l
allo
ca
tio
n
is
th
en

ev
id
en
t:

p
t
=
n
p
t (h
)
+
(1−

n
)
[s
t +

p ∗t
(f
)];

w
ith

p
t (h
)
an
d
p ∗t
(f
)
fi
x
ed
,
fl
u
ctu
atio

n
s
in
th
e
n
o
m
in
a
l
ex
ch
a
n
g
e

ra
tes
ca
u
se
fl
u
ctu
a
tio
n
s
in
th
e
a
gg
reg
a
te
p
rice

in
d
ex

—
N
ew
tra
n
sm
ission

ch
an
n
el
o
f
m
o
n
etary

p
o
licy

—
D
u
e
to
th
e
o
p
en
n
ess

o
f
eco
n
om
ies,

m
o
n
etary

p
olicy

in
on
e

co
u
n
try

w
ill
h
ave

eff
ects

o
n
th
e
o
th
er

—
G
o
o
d
o
r
b
a
d
eff
ects?

S
cop
e
for
p
o
licy

co
o
rd
in
a
tio
n
?

•
N
ex
t
tim
e.....

1
7

P
lan

fo
r
n
ex
t
lectu

re

M
o
n
d
ay,
M
ay
1
0,
12
-1
4

O
p
en
-econ

om
y
A
sp
ects

(II)

1
.
T
h
e
O
b
stfeld

an
d
R
o
g
off
tw
o
-co
u
n
try

m
o
d
el
w
ith
stick

y
p
rices

2
.
A
n
ex
a
m
p
le
of
in
tern

atio
n
a
l
m
o
n
etary

p
o
licy

co
ord
in
a
tion

L
itera

tu
re:
W
a
lsh
(2
00
3
,
C
h
a
p
.
6
,
p
p
.
28
2
-2
9
7).
R
ead

a
lso
(sm

a
ll)

S
ectio

n
6.4

o
n
th
e
sm
all
o
p
en
eco
n
o
m
y.

A
s
su
p
p
lem
en
ta
ry
recen

t
read

in
g
s
on
p
olicy

co
o
rd
in
atio

n
,
I
rec-

o
m
m
en
d
B
en
ig
n
o
(2
00
2
,
Journal

of
International

E
conom

ics
)
a
n
d

C
la
rid
a
et
a
l.
(2
0
02
,Journalof

M
onetary

E
conom

ics
)

1
8



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


