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m
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H
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P
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.
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ey
in
th
e
sh
o
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:
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p
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.
S
tick

y
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rices
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W
a
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es

L
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tu
re:
W
a
lsh
(C
h
a
p
ter
5
,
p
p
.
21
1
-2
2
3
–
p
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s
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n
t

a
p
p
en
d
ix
)

3
.
P
la
n
for
n
ex
t
lectu

res

L
E
C
T
U
R
E
S
N
E
X
T
M
O
N
D
A
Y
(M
a
rch
1
5
)
A
R
E
U
N
F
O
R
T
U
N
A
T
E
L
Y

C
A
N
C
E
L
L
E
D

N
O
T
E
:
E
lectro

n
ic
“in
tern

a
l”
eva
lu
a
tion

of
th
e
co
u
rse
is
still

“
o
n
”
in

th
is
w
eek

•
P
lea
se
v
isit

th
e
lin
k
o
n
th
e
w
eb
p
a
g
e
a
n
d
sp
en
d
a
few

m
in
u
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fi
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g
o
u
t
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e
o
n
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e
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2
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4
H
en
rik

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

fo
r
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u
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tio
n
a
l
a
n
d
resea

rch
p
u
rp
o
ses,

a
s
lo
n
g
a
s

th
e
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p
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n
ta
in
th
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n
o
tice

a
n
d
a
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reta

in
ed
fo
r
p
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n
a
l
u
se
o
r
d
istrib

u
ted

free.

In
tro
d
u
ctory

rem
a
rk
s

•
In
th
e
L
u
cas

m
isp
ercep

tion
s
m
o
d
el,
m
o
n
ey
sh
o
ck
s
h
ave

real

eff
ects

d
u
e
to
im
p
erfect

in
fo
rm
a
tion

.
P
rices

a
re
fl
ex
ib
le

•
M
ost
eco
n
om
ists,

h
ow
ev
er,
b
eliev

e
th
at
sh
o
rt-ru

n
p
rice

fl
ex
ib
ility

is
a
stron

g
a
ssu
m
p
tio
n

•
I.e.,

so
m
e
n
o
m
in
a
l
r
ig
id
ity

is
b
eliev

ed
to
p
reva

il
in
th
e
sh
ort

ru
n—
If
th
is
is
th
e
case,

m
o
n
etary

p
h
en
o
m
en
a
w
ill
h
av
e
m
u
ch
stro

n
g
er

im
p
a
ct

—
E
.g.,

w
ith
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id
p
rices,

ex
p
a
n
sive

m
o
n
etary

p
o
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w
ill
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ely

tran
sla
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d
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in
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h
ig
h
er
p
ro
d
u
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n

—
E
.g.,
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rigid
w
a
ges,

m
o
n
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olicy

a
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th
u
s

d
irectly

a
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ectin

g
th
e
rea
l
w
ag
e
a
n
d
em
p
loy
m
en
t

•
L
o
t
o
f
research

th
erefore

ex
a
m
in
es
th
e
co
n
seq
u
en
ces

of
rigid

ities

in
w
a
g
es
an
d
/
o
r
p
rices

fo
r

—
th
e
tran

sm
issio

n
of
m
on
eta
ry
p
o
licy

sh
o
ck
s

—
th
e
p
ossib

ility
o
f
u
sin
g
m
o
n
eta
ry
p
olicy

to
sta
b
ilize

th
e
eco
n
-

o
m
y
a
g
ain
st
sh
o
ck
s
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S
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y
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M
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m
o
d
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•
A
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o
f
th
e
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M
IU
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o
d
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o
f
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h
a
p
ter

2
w
ith
en
d
o
g
en
o
u
s
la
b
o
r
su
p
p
ly
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set
u
p

•
D
iff
eren
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—
U
tility

fu
n
ctio

n
p
a
ra
m
eters:

b
=

Φ
is
set

to
1.
T
h
is
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ea
n
s

th
at
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ith
fl
ex
ib
le
p
rices,

m
o
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ey
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p
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eu
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(ch
a
n
g
es
in
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l
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ey
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ld
in
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o
n
o
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th
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m
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a
l
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p
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an
d
th
u
s
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e
con
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m
p
tio
n
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re
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o
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—
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o
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l

•
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en
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n
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l
eff
ects
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o
n
ey
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h
ave
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a
rise

fro
m
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o
m
in
a
l
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(o
th
erw
ise
th
e
m
o
d
el
ex
h
ib
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th
e

c
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ssic

a
l
d
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h
o
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m
y
)

•
N
o
m
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a
l
rig
id
ity
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in
tro
d
u
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–
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th
e
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p
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p
o
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le
form

–
b
y
a
ssu
m
in
g
th
at
th
e
n
o
m
in
a
l
w
ag
e
fo
r
p
erio

d
t
is
set

in

p
erio

d
t−

1.
It
ca
n
n
o
t
ch
an
g
e
in
p
erio

d
t
(e.g.,

fo
r
co
n
tra
ctu
a
l

rea
so
n
s)

•
W
a
g
e
d
eterm

in
a
tion

:
th
e
n
o
m
in
a
l
w
a
g
e
is
set
su
ch
th
at
th
e
e
x
-

p
e
c
te
d
rea
l
w
a
g
e
eq
u
als
th
e
ex
p
ected

m
a
rg
in
a
l
p
ro
d
u
ct
of
la
b
o
r

(w
ith
fl
ex
ib
le
w
ag
es,
th
e
a
c
tu
a
l
rea
l
w
ag
e
w
o
u
ld
eq
u
a
l
th
e
m
a
r-

g
in
al
p
ro
d
u
ct)

•
W
ith
C
ob
b
-D
o
u
g
las
p
ro
d
u
ctio

n
fu
n
ctio

n
Y
t
=
e
e
tN

1−
α,

0
<
α
<
1,
th
e
m
a
rg
in
a
l
p
ro
d
u
ct
is

(1−
α
)
e
e
tN
−
α
=
(1−

α
)
Y
t /N

t

3

In
lo
g-d
ev
iatio

n
s
fro
m
stea

d
y
-sta

te,
th
e
rea
l-w
ag
e-eq

u
a
l-to-th

e-

m
a
rg
in
al-p

ro
d
u
ct
is

w
t −

p
t
=
y
t −

n
t

(5
.9
)

•
T
o
a
tta
in
th
is
co
n
d
ition

in
ex
p
ectatio

n
s,
th
e
n
om
in
al
w
a
g
e
is
in

p
erio

d
t−

1
set
a
ccord

in
g
to
:

w
ct
=
E
t−
1 p

t
+
E
t−
1 y

t −
E
t−
1 n

t
=
E
t−
1 p

t +
E
t−
1 ω
∗t

(5
.1
5
’)

—
H
ig
h
er
ex
p
ected

p
rices,

h
ig
h
er
con
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ct
w
a
ge
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re
th
e

rea
l
w
a
ge
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—
H
ig
h
er
E
t−
1 y
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t−
1 n
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ig
h
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con
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w
a
g
e
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”

h
ig
h
er
ex
p
ected

m
a
rg
in
al
p
ro
d
u
ct

•
A
c
tu
a
l
em
p
loy
m
en
t
fo
r
g
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en
con
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w
ag
e
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re

n
t
=

y
t −
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p
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t −
E
t−
1 y
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t −
E
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t )
+
E
t−
1 n
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•
A
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a
l
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p
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m
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t
is
h
igh
er
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a
n
ex
p
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en
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—
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m
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p
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p
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p
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t
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e
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a
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l
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a
g
e
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ex
-

p
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a
k
in
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o
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im
p
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tio
n
s
o
f
w
a
g
e
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ctu
a
l
o
u
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u
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con
sid
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th
e
p
ro
d
u
ctio

n
fu
n
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in
log
s:

y
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=
(1−

α
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n
t
+
e
t

(5
.7
)
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•
In
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th
e
ex
p
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n
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r
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p
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en
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E
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b
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b
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+
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=
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+
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e
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p
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p
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s
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d
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u
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d
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d
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d
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p
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d
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d
em
a
n
d
is

y
t
=
m

t −
p
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•
O
n
e
p
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o
sitiv
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m
o
n
ey
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o
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p
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t
in
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u
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o
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p
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o
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a
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p
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p
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p
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o
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s

•
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p
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d
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d
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ra
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b
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e
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u
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d
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p
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a
g
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•
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h
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n
th
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o
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h
a
n
d
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m
u
st
in
v
o
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d
u
cin
g
m
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p
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e
m
o
d
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T
h
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p
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m
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d
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w
h
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o
d
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p
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d
u
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p
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d
a
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g
u
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d
er
m
o
n
o
p
o
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c
o
m
-

p
e
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n
(th
ey
h
av
e
m
on
op
oly

p
ow
er
over

th
eir
ow
n
,
u
n
iq
u
e,

in
term

ed
iate

go
o
d
,
b
u
t
com

p
etes

w
ith
oth
er
in
term

ed
ia
te
g
o
o
d
s

p
ro
d
u
cers)

•
M
on
op
oly

p
ow
er,

h
ow
ev
er,

d
o
es
n
ot
in
itself

crea
te
m
o
n
eta
ry

n
o
n
-n
eu
tra
lity

•
T
h
erefore,

p
rices

a
re
a
ssu
m
ed
to
b
e
fi
x
ed
fo
r
so
m
e
tim
e

•
A
lso,

th
ey
a
re
a
ssu
m
ed
to
b
e
set
(an
d
reset),

in
a
n
asy
n
ch
ron
ized

–
“
sta
gg
ered

”
–
fash

io
n
;
i.e.,

a
ll
m
on
o
p
o
lists

d
o
n
o
t
set/

reset

p
rices

a
t
ex
a
ct
sa
m
e
d
ates

—
T
h
e
latter

fea
tu
re
is
in
a
ttem

p
t
to
g
en
era
te
p
ersisten

t
eff
ects

o
f
m
o
n
ey
sh
o
ck
s
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“
S
ta
gg
ered

”
p
rice

settin
g
a
n
d
p
ersisten

ce
o
f

m
o
n
ey
sh
o
ck
s

M
o
d
e
l
o
f
p
r
ic
e
se
ttin

g
u
n
d
e
r
im
p
e
r
fe
c
t
c
o
m
p
e
titio

n

•
T
h
e
eco
n
o
m
y
h
a
s
tw
o
sectors

•
A
fi
n
a
l
g
o
o
d
s
secto

r
o
p
era
tin
g
u
n
d
er
p
erfect

co
m
p
etitio

n
,
u
sin
g

in
term

ed
iate

g
o
o
d
s
in
p
ro
d
u
ctio

n
p
ro
cess

•
A
n
in
term

ed
ia
te
g
o
o
d
s
secto

r,
w
h
ere
a
co
n
tin
u
u
m
o
f
m
o
n
o
p
o
lists

set
th
e
p
rice

on
th
eir
u
n
iq
u
e
in
term

ed
ia
te
go
o
d

•
P
ro
d
u
ctio

n
fu
n
ctio

n
fo
r
fi
n
al
g
o
o
d
s
p
ro
d
u
cers:

Y
t
= ∙Z

1

0

Y
t (i)

q
d
i ¸

1q

,
0
<
q≤

1
(5.2

1
)

w
h
ere

Y
t
is
fi
n
al
g
o
o
d
a
n
d
Y
t (i)

is
in
term

ed
ia
te
go
o
d
i,
i∈

[0,1]

•
P
ro
fi
ts
o
f
fi
n
a
l
go
o
d
s
p
ro
d
u
cers:

P
t Y

t − Z
1

0

P
t (i)

Y
t (i)

d
i

w
h
ere

P
t
is
p
rice

o
n
fi
n
al
g
o
o
d
a
n
d
P
t (i)

is
p
rice

o
n
in
term

ed
ia
te

g
o
o
d
i

•
U
sin
g
th
e
p
ro
d
u
ctio

n
fu
n
ctio

n
,
p
ro
fi
ts
a
re

P
t ∙Z

1

0

Y
t (i)

q
d
i ¸

1q− Z
1

0

P
t (i)

Y
t (i)

d
i
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•
F
in
a
l
g
o
o
d
s
p
ro
d
u
cers

ta
ke
a
ll
p
rices

a
s
g
iv
en
(p
erfect

co
m
p
e-

tition
),
a
n
d
ch
o
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p
rofi
t-m
a
x
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izin
g
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em
an
d
s
fo
r
in
term

ed
ia
te

g
o
o
d
s.

F
irst-o

rd
er
co
n
d
itio
n
:

P
t ∙Z

1

0

Y
t (i)

q
d
i ¸
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q

q

Y
t (i)

q−
1
=
P
t (i)
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i∈

[0,1]

M
arg
in
a
l
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en
u
e
of
ea
ch
in
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ed
ia
te
g
o
o
d
eq
u
als
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m
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a
l

cost

•
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h
is
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b
y
u
se
o
f
th
e
p
ro
d
u
ctio

n
fu
n
ctio

n
:

P
t Y

1−
q

t
Y
t (i)

q−
1
=
P
t (i)

i∈
[0,1]

•
R
esu
ltin
g
d
em
a
n
d
fu
n
ction

s
fo
r
in
term

ed
iate

g
o
o
d
s:

Y
t (i)

= ∙
P
t

P
t (i) ¸

1
1−

q

Y
t

i∈
[0,1]

(5.2
2
)

D
em
a
n
d
of
go
o
d
i
is
fa
llin
g
in
th
e
rela

tiv
e
p
rice

(
1/
(1−

q)
is

ela
sticity

of
su
b
stitu

tio
n
)

•
T
ed
io
u
s
a
lgeb

ra
sh
ow
s
th
a
t
zero

p
ro
fi
ts
in
th
e
fi
n
a
l
g
o
o
d
s
secto

r

req
u
ires

(see
S
ectio

n
1
o
f
“T
ech
n
ica
l
n
o
tes”

)

P
t
= ∙Z

1

0

P
t (i)

q
q−
1
d
i ¸

q−
1

q

9

•
E
ach

in
term

ed
ia
te
go
o
d
s
p
ro
d
u
cer

h
a
s
th
e
p
ro
fi
t
fu
n
ction

π
t (i)

=
P
t (i)

Y
t (i)−

r
t K

t (i)−
W

t L
t (i)

=
[P

t (i)−
P
t V

t ]Y
t (i)

w
h
ere

V
t
is
th
e
m
in
im
ized

rea
l
costs

o
f
p
ro
d
u
cin
g
o
n
e
u
n
it
of
th
e

g
o
o
d
.
P
t V

t
th
u
s
d
en
o
tes
th
e
n
o
m
in
a
l
m
a
rg
in
a
l
co
st
o
f
Y
t (i)

•
T
h
e
in
term

ed
iate

p
ro
d
u
cer

h
as
m
on
o
p
o
ly
p
ow
er,

a
n
d
sets

its

p
rice

so
as
to
m
a
x
im
ize
p
ro
fi
ts,
tak
in
g
in
to
a
cco
u
n
t
th
e
d
em
a
n
d

fu
n
ctio

n
fo
r
its
p
ro
d
u
ct.
I.e.,

it
m
a
x
im
izes

π
t (i)

=
[P

t (i)−
P
t V

t ] ∙
P
t

P
t (i) ¸

1
1−

q

Y
t

w
ith
resp

ect
to

P
t (i)

(ta
k
in
g
a
s
g
iven

P
t ;
th
ereb

y
th
e
term

m
o-

n
o
p
o
listic

co
m
p
etitio

n
)

•
F
ro
m
th
e
fi
rst-ord

er
co
n
d
itio
n
o
n
e
read

ily
recover

a
fam

iliar
m
on
o
p
o
ly

th
eo
ry
resu

lt:

P
t (i)

=
1q
P
t V

t ,
1q
>
1

(5.2
5
)

P
rice

is
set
a
s
a
m
a
r
k
-u
p
,
1/q

>
0,
over

m
a
rg
in
al
costs

—
N
ote

th
a
t
q
→
1
im
p
lies

th
a
t
in
term

ed
ia
te
go
o
d
s
b
eco
m
e

p
erfect

su
b
stitu

tes

—
N
o
m
o
n
o
p
o
ly
p
ow
er,
a
n
d
m
a
rk
u
p
b
ecom

es
1

—
T
h
e
case

o
f
p
erfect

com
p
etition

a
rises

1
0



•
N
o
te:
im
p
erfect

co
m
p
etitio

n
d
o
es
n
o
t
in
itself

p
rov
id
e
m
o
n
eta
ry

n
o
n
-n
eu
tra
lity

(b
u
t
q
<
1
im
p
lies

in
effi
cien

tly
low

p
ro
d
u
ction

)

•
In
a
sy
m
m
etric

eq
u
ilib
riu
m
,
P
t (i)

=
P
t ,
L
t (i)

=
L
t
a
n
d
p
ro
p
o
r-

tion
a
l
ch
a
n
g
es
in
p
rices

a
n
d
n
o
m
in
a
l
w
a
g
es
h
ave

n
o
real

eff
ects

•
A
ssu
m
e
th
erefo

re
th
at
p
rice

setters
ca
n
n
ot
a
d
ju
st
p
rices

freely

(th
is
m
ay
ev
en
b
e
op
tim
a
l
u
n
d
er
“m
en
u
co
st”

arg
u
m
en
ts)

T
h
e
m
o
d
e
l
w
ith

stic
k
y
p
r
ic
e
s
a
n
d
sta
g
g
e
r
e
d
p
r
ic
e
se
ttin

g

•
In
term

ed
ia
te
g
o
o
d
s
p
ro
d
u
cers

set
a
p
rice,

w
h
ich

h
a
s
a
d
u
ra
tion

o
f
tw
o
p
erio

d
s

•
P
rices

are
set

in
sta
g
g
e
re
d
fa
sh
io
n
:
H
a
lf
of
th
e
p
ro
d
u
cers

set

p
rices

in
a
g
iv
en
p
erio

d
,
th
e
o
th
er
h
alf
in
th
e
n
ex
t
p
erio

d
:

—
H
alf
sets

p
rices

in
t,
t
+
2,
t
+
4,
t
+
6,
....

—
O
th
er
h
a
lf
sets

p
rices

in
t
+
1,
t
+
3,
t
+
5,
t
+
7,
....

—
G
en
erally,

P
t+

j
is
a
p
rice

fi
x
ed
fo
r
p
erio

d
s
t
+
j
a
n
d
t
+
j
+
1

•
Im
p
ortan

t:

—
A
n
y
m
o
n
op
olist

i
settin

g
p
rices

in
a
p
erio

d
,
ca
res
a
b
o
u
t
th
e

r
e
la
tiv
e
p
rice

of
its
p
ro
d
u
ct,

P
t (i)

/P
t
in
th
e
p
erio

d
it
sets

th
e
p
rice

a
n
d
th
e
e
x
p
e
c
te
d
n
e
x
t-p
e
r
io
d
r
e
la
tiv
e
p
r
ic
e

—
T
w
o-p
erio

d
p
ro
fi
t-m
a
x
im
izatio

n
w
ill
th
erefo

re
lea
d
to
a
p
rice-

settin
g
ru
le
d
ep
en
d
in
g
on
c
u
r
r
e
n
t
a
n
d
e
x
p
e
c
te
d
fu
tu
r
e

a
g
g
r
e
g
a
te
p
r
ic
e
s

1
1

•
F
ro
m
th
e
fi
rst-o

rd
er
con
d
itio
n
for

tw
o
-p
erio

d
p
ro
fi
t
m
ax
im
iza-

tion
,
on
e
g
ets
th
e
o
p
tim
a
l
p
rice

set
in

t
(in
lo
g
d
ev
ia
tio
n
s
fro
m

stead
y
state)

(see
S
ectio

n
2
o
f
“
T
ech
n
ica
l
n
otes”

):

p
t
=
12
(p

t
+
E
t p

t+
1 )
+
12
(v

t
+
E
t v

t+
1 )

(5.3
0
)

In
d
eed

p
t
d
ep
en
d
s
o
n
cu
rren

t
a
gg
reg
ate

p
rices

a
n
d
rea
l
m
argin

a
l

costs,
a
s
w
ell
a
s
e
x
p
e
c
te
d
fu
tu
r
e
va
lu
es

•
T
h
e
a
g
greg

a
te
p
rice

is
b
y
d
efi
n
itio
n
a
fu
n
ctio

n
o
f
th
e
p
rices

set

in
th
e
p
erio

d
,
a
s
w
ell
a
s
th
e
p
rices

set
in
th
e
p
rev
io
u
s
p
erio

d
:

p
t
=
12
(p

t
+
p
t−
1 )

•
T
h
erefore,

th
e
o
p
tim
al
p
rice

in
p
erio

d
t
d
ep
en
d
s
o
n
p
a
st
p
erio

d
’s

o
p
tim
a
l
p
rices

a
n
d
ex
p
ected

fu
tu
re
o
p
tim
al
p
rices:

p
t
=
12
p
t−
1
+
12
E
t p

t+
1
+
(v

t
+
E
t v

t+
1 )

T
h
is
w
ill
a
ccou

n
t
fo
r
p
o
ten
tial

g
r
a
d
u
a
l
a
d
ju
stm

e
n
t
o
f
a
gg
re-

g
ate

p
rices,

a
n
d
th
u
s
p
o
ten
tial

p
ersisten

ce
o
f
m
o
n
eta
ry
sh
o
ck
s

•
Im
p
lica
tion

s
of
th
is
fo
rm
o
f
p
rice

rig
id
ity
is
b
est
an
aly
zed

u
n
d
er

v
ery

sim
p
le
assu

m
p
tion

s
(sp
ecia

l
ca
ses
of
th
e
M
IU
eq
u
a
tio
n
s):

—
R
eal
m
argin

a
l
co
sts
are

lin
ea
rly
rela
ted

to
ou
tp
u
t:

v
t
=
γ
y
t ,

γ
>
0

—
A
gg
reg
a
te
d
em
an
d
is
ch
a
ra
cterized

b
y
a
q
u
a
n
tity

eq
u
atio

n
:

m
t −

p
t
=
y
t

—
N
om
in
al
m
on
ey
su
p
p
ly
fo
llow

s
a
ra
n
d
om

w
alk
:

E
t m

t+
1
=
m

t

1
2



•
W
ith

th
ese

a
ssu
m
p
tio
n
s
o
n
e
ca
n
so
lv
e
fo
r
p
t
b
y
th
e
m
eth
o
d
o
f

u
n
d
eterm

in
ed
co
effi
cien

ts,
to
g
et
(see

S
ection

4
o
f
“
T
ech
n
ica
l

n
o
tes”):

p
t
=
a
p
t−
1
+
(1−

a
)
m

t ,
a
=
1−
√
γ

1
+
√
γ
,

|a|
<
1
(5.3

2
)

•
T
h
e
a
sso
cia
ted

so
lu
tio
n
fo
r
a
gg
reg
a
te
p
rices,

rem
em
b
erin

g
p
t
=

(1/2)
( p

t
+
p
t−
1 ),
is

p
t
=
a
p
t−
1
+
12
(1−

a
)
(m

t +
m

t−
1 )

H
en
ce,
for|a|

6=
0
ag
g
reg
ate

p
rices

ex
h
ib
it
in
e
r
tia
,
im
p
ly
in
g

p
r
o
lo
n
g
e
d
real

eff
ects

of
a
m
o
n
eta
ry
sh
o
ck

•
Im
p
ortan

t
p
aram

eter
for
th
e
d
egree

of
in
ertia

is
γ
,
th
e
sen
sitiv

ity

o
f
rea
l
m
a
rg
in
al
co
sts
to
o
u
tp
u
t
(co
u
ld
d
ep
en
d
in
v
ersely

o
n
la
b
o
r

su
p
p
ly
w
a
g
e
elasticity

)

—
L
ow
sen
sitiv

ity
is
o
ften

la
b
elled

a
situ

atio
n
w
ith
h
ig
h
d
eg
ree

o
f
r
e
a
l
r
ig
id
ity

1
3

•
F
o
r
γ
=
1
h
ig
h
ly
sen
sitiv

e
rea
l
m
a
rg
in
al
co
sts,

a
n
d
a
=
0,
so

a
gg
reg
ate

p
rice

ad
ju
stm

en
t
is
im
m
ed
iate;

rea
l
eff
ect

of
m
o
n
ey

sh
o
ck
d
ies
ou
t
a
fter

on
e
p
erio

d

—
W
ith

γ
=
1,
a
o
n
e
p
ercen

t
in
crea

se
in
n
om
in
al
m
o
n
ey
w
ill
fo
r

g
iven

p
rices

in
crease

o
u
tp
u
t
b
y
on
e
p
ercen

t.
T
h
is
in
crea

ses

rea
l
m
a
rg
in
al
co
sts

b
y
on
e
p
ercen

t,
a
n
d
a
ll
fi
rm
s
w
h
o
can

a
d
ju
st
p
rices

ad
ju
st
b
y
ra
isin
g
p
rices

b
y
o
n
e
p
ercen

t.
A
g-

g
reg
ate

p
rices

w
ill
ra
ise
b
y
0.5

p
ercen

t,
a
n
d
o
u
tp
u
t
ra
ises

in

eq
u
ilib
riu
m
b
y
0
.5
p
ercen

t
(see

F
ig
u
re
5
.1
)

—
In
n
ex
t
p
erio

d
,
w
h
en
a
ll
fi
rm
s
h
av
e
h
ad
th
e
o
p
p
ortu

n
ity
to

a
d
ju
st
p
rices,

th
e
ag
g
rega

te
p
rice

a
d
ju
stm

en
t
is
co
m
p
lete,

a
n
d

y
=
0
ag
a
in

1
4



•
W
ith

γ
<
1,
less

sen
sitiv

e
rea
l
m
a
rg
in
a
l
costs,

a
>
0,
a
n
d
a
gg
re-

g
ate

p
rice

ad
ju
stm

en
t
is
in
e
r
tia
l;
real

eff
ect
o
f
a
m
on
ey
sh
o
ck
is

p
ersisten

t

—
H
en
ce,
ev
en
after

a
ll
fi
rm
s
h
ave

h
a
d
th
e
o
p
p
o
rtu
n
ity
to
a
d
ju
st

p
rices,

a
gg
reg
a
te
p
rice

ad
ju
stm

en
t
is
in
com

p
lete,

a
n
d
y
h
a
s

n
ot
retu

rn
ed
to
stea

d
y
-sta

te

—
S
ou
rce
o
f
in
ertia

is
th
e
in
te
r
p
la
y
b
etw
een

p
rices’

d
ep
en
d
en
ce

o
n
p
a
st
p
rices

an
d
e
x
p
e
c
te
d
fu
tu
r
e
p
rices

—
T
h
o
se
a
d
ju
stin

g
in
p
erio

d
t
d
o
n
o
t
ad
ju
st
fu
lly
to
a
m
o
n
eta
ry

sh
o
ck
a
s
th
eir
real

m
a
rg
in
al
co
st
d
o
es
n
o
t
rise

su
ffi
cien

tly.

H
en
ce,
a
gg
reg
ate

p
rices

w
ill
ad
ju
st
b
y
less

th
a
n
h
a
lf
o
f
th
e

ch
an
ge
in
th
e
m
on
ey
su
p
p
ly

—
T
h
is
w
ill
feed

in
to
n
ex
t
p
erio

d
’s
p
rice

a
d
ju
stm

en
t,
w
h
ich
w
ill

b
e
d
a
m
p
en
ed
a
s
it
d
ep
en
d
s
on
th
e
p
a
st
p
e
r
io
d
’s
d
am
p
en
ed

a
d
ju
stm

en
t

—
T
h
is
is
k
n
ow
n
b
y
cu
rren

t
p
rice

setters,
a
n
d
g
iv
en
th
a
t
e
x
-

p
e
c
te
d
n
e
x
t-p
e
r
io
d
p
rices

a
re
im
p
o
rta
n
t,
eq
u
ilib
riu
m
a
d
-

ju
stm

en
t
o
f
cu
rren

t
p
rices

a
re
fu
rth
er
red
u
ced

—
T
h
is
p
ro
cess

of
less

th
a
n
fu
ll
a
d
ju
stm

en
t
in
each

p
erio

d

c
o
n
tin
u
e
s
in
to
th
e
fu
tu
re,
m
a
k
in
g
ad
ju
stm

en
t
o
n
ly
g
rad
u
a
l

—
S
ee
F
igu
re
5
.1
fo
r
“a
=
0.61”

(d
iff
eren

t
“a
”
th
a
n
in
w
a
g
e

co
n
tract

m
o
d
el!)

1
5

•
T
h
is
case

of
sta
g
gered

p
rice-settin

g
th
erefore

p
rov
id
es
a
fra
m
e-

w
ork

fo
r
gen
eratin

g
p
ersisten

t
rea
l
eff
ects

o
f
m
o
n
eta
ry
sh
o
ck
s

•
T
h
e
p
ara
m
eter

γ
,
h
ow
ever,

h
a
s
to
b
e
ra
th
er
low
;
i.e.,

a
h
igh

d
eg
ree

o
f
rea
l
rig
id
ity
is
n
ecessa

ry

—
T
h
is
cou
ld
b
e
a
situ

a
tion

w
h
ere

rea
l
la
b
o
r
m
arket

im
p
erfec-

tio
n
s
(effi

cien
cy
w
a
g
e
co
n
sid
era
tio
n
s,
u
n
ion
ized

w
a
g
e
settin

g
),

im
p
lies

a
ra
th
er
rig
id
rea
l
w
a
g
e.
T
h
en
,
rea
l
m
argin

a
l
costs

w
ill
b
e
ra
th
er
in
sen
sitive

to
o
u
tp
u
t

—
S
o,
h
ig
h
d
e
g
r
e
e
o
f
r
e
a
l
r
ig
id
ity

(low
γ
)
p
rov
id
es
a
case

for
h
ig
h
d
e
g
r
e
e
o
f
p
e
rsiste

n
t
n
o
m
in
a
l
r
ig
id
ity

1
6



S
u
m
m
ary

•
N
o
m
in
a
l
rig
id
ities

g
iv
e
rise

to
su
b
sta
n
tia
l
eff
ects

o
f
m
o
n
eta
ry

sh
o
ck
s
a
s
com

p
a
red

w
ith

fu
ll-in

fo
rm
atio

n
fl
ex
ib
le
p
rice

m
o
d
els

a
n
d
,
to
som

e
ex
ten
t,
m
isp
ercep

tion
s
m
o
d
els

•
O
n
e-p
erio

d
n
o
m
in
al
w
a
g
e
(or
p
rice)

con
tra
cts
g
ive
rise

to
n
o
p
er-

sisten
ce
of
m
on
eta
ry
sh
o
ck
s
(in

a
d
y
n
am
ic
gen
era
l
eq
u
ilib
riu
m

m
o
d
el
w
ith

ca
p
ita
l
a
ccu
m
u
la
tio
n
;
ex
trem

ely
little

p
ersisten

ce)

•
M
o
d
ellin

g
stick

y
p
rice

(o
r
w
ag
e)
settin

g
calls

fo
r
m
o
d
els
o
f
m
on
o
p
o
ly

p
ow
er

—
M
o
n
o
p
o
ly
p
ow
er
in
itself

n
o
t
a
so
u
rce

of
n
on
-n
eu
tra
lity

o
f

m
o
n
ey

—
P
a
rticu

la
r
p
rice-settin

g
stru

ctu
re
im
p
o
rta
n
t
fo
r
th
e
tra
n
sm
is-

sio
n
o
f
m
o
n
ey
sh
o
ck
s

—
W
ith
sta
g
g
ered

p
rice

settin
g
,
p
ersisten

t
eff
ect
of
m
o
n
ey
sh
o
ck
s;

in
p
a
rticu

la
r
w
ith
h
ig
h
d
eg
rees

o
f
rea
l
rigid

ity

1
7

P
lan

fo
r
n
ex
t
lectu

res

W
ed
n
esd
ay,
M
a
rch

1
0

W
e
solv

e
som

e
ex
ercises:

•
S
o
lve

S
a
m
p
le
q
u
estio

n
s
1
a
n
d
2
from

R
eca
p
In
fo
rm
a
tion

1
a
n
d

2
,
resp

ectively

•
D
eriv

e
an
d
in
terp

ret
th
e
tw
o
fi
rst-o

rd
er
co
n
d
itio
n
s
o
n
p
ag
e
7
on

th
e
slid
es
of
M
a
rch

3
(h
in
t:
S
o
lv
e
th
e
m
a
x
im
iza
tion

p
ro
b
lem

b
y

L
a
gran

gia
n
m
eth
o
d
)

•
N
B
:
R
em
em
b
er
to
p
rep
a
re,
a
s
y
o
u
w
ill
h
av
e
to
h
elp
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