
M
o
n
eta
ry
E
co
n
o
m
ics:

M
acro

A
sp
ects,

23
/
2
2
00
4

H
en
rik
J
en
sen

P
lan

for
tod

ay:

1
.
C
ash
-in
-A
d
va
n
ce
m
o
d
els
(sto

ch
astic)

2
.
M
on
ey
an
d
rea
l
costs

o
f
tra
n
sa
ction

s

L
itera

tu
re:
W
a
lsh
(C
h
a
p
ter
3
,
p
p
.
11
1
-1
2
0,
1
2
6-1
31
)

3
.
P
la
n
for
n
ex
t
lectu

res

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.

C
a
sh
-in
-A
d
va
n
ce
M
o
d
els:

S
to
ch
a
stic

case

•
S
im
p
le
C
IA
m
o
d
el
u
n
d
er
certa

in
ty
ex
h
ib
ited

lo
n
g
-ru
n
su
p
ern
eu
-

tra
lity

•
It
is
p
o
ssib

le
th
at
th
is
is
n
ot
th
e
ca
se,
a
n
d
issu

es
are

th
erefo

re:

—
W
h
a
t
is
th
e
p
o
ten
tial

n
a
tu
re
o
f
n
o
n
-su
p
ern
eu
tralities

in
th
e

sh
o
rt
an
d
th
e
lon
g
ru
n
?

—
W
h
a
t
a
re
th
e
q
u
an
tita
tive

im
p
lica
tion

s
of
in
fl
atio

n
a
n
d
th
e

C
IA
co
n
stra

in
t?

—
W
ill
d
y
n
a
m
ics
m
a
tch

th
e
d
ata

in
a
sto
ch
a
stic

v
ersio

n
?

—
C
a
n
m
on
eta
ry
p
o
licy

p
lay

a
sta
b
ilizin

g
ro
le?

•
Issu

es
a
d
d
ressed

in
sto
ch
astic

C
IA
m
o
d
el
(so
lv
ed
,
ca
lib
ra
ted
,
a
n
d

sim
u
lated

–
ju
st
a
s
th
e
sto
ch
a
stic

M
IU
m
o
d
el)

•
E
x
o
g
en
o
u
s
sh
o
ck
s
b
rin
g
in
g
th
e
eco
n
o
m
y
o
ff
stead

y
sta
te
a
re
tech

-
n
ology

sh
ocks

a
n
d
n
om
in
al
m
on
ey
g
row
th
sh
o
ck
s

•
T
h
e
ch
a
n
n
el
cau
sin
g
n
o
n
-su
p
ern
eu
trality

is
(a
s
in
th
e
M
IU
a
p
-

p
ro
a
ch
)
a
n
en
d
o
g
en
o
u
s
la
b
o
r
su
p
p
ly
d
ecisio

n
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M
od
el
an
d
p
rivate

sector
op
tim

ization

•
P
ro
d
u
ctio

n
is
giv
en
b
y
C
ob
b
-D
o
u
g
la
s
fu
n
ctio

n

y
t
=
f
(k

t−
1 ,n

t ,z
t )
=
e
z
tk

αt−
1 n
1−

α
t

,
0
<
α
<
1,

(3
.3
3
’)

z
t
is
a
tech

n
olo
gy
sh
o
ck
.
M
o
d
el
n
ow
fea
tu
res
en
d
og
en
o
u
s
la
b
o
r

•
A
ssu
m
p
tio
n
a
b
o
u
t
tech

n
o
log
y
sh
o
ck
a
s
in
sto
ch
a
stic

M
IU
m
o
d
el:

z
t
=
ρ
z
t−
1
+
e
t ,

|ρ|
<
1,

w
ith

e
t
b
ein
g
a
m
ea
n
-zero,

w
h
ite-n

o
ise
sh
o
ck

•
N
o
m
in
a
l
m
o
n
ey
grow

th
ra
te:

θ
t
=
θ
ss
+
u
t

w
h
ere

u
t
is
a
sh
o
ck
to
th
e
grow

th
ra
te

•
A
ssu
m
p
tio
n
a
s
in
sto
ch
a
stic

M
IU
m
o
d
el:

u
t
=
γ
u
t−
1
+
φ
z
t−
1
+
ϕ
t ,

0≤
γ
<
1,

φ
Q
0

w
ith

ϕ
t
b
ein
g
a
m
ea
n
-zero

,
w
h
ite-n

oise
sh
o
ck

—
A
s
in
M
IU
m
o
d
el
th
ere
m
ay
or
m
ay
n
o
t
b
e
seria

l
co
rrela

tion

in
th
e
sh
o
ck
s
to
n
o
m
in
a
l
m
o
n
ey
g
row
th

—
A
s
in
M
IU
m
o
d
el,
m
on
ey
g
row
th
m
ay
or
m
ay
n
o
t
resp

o
n
d

tow
a
rd
p
a
st
tech

n
o
log
y
sh
o
ck
s,
a
n
d
m
ay
b
e
eith

er
p
ro
-cy
clica

l

(φ
>
0)
o
r
co
u
n
tercy

clica
l
(φ

<
0)

3

•
P
er-p

erio
d
u
tility

fu
n
ction

(lik
e
th
a
t
in
sto
ch
a
stic

M
IU
m
o
d
el

w
ith
o
u
t
m
o
n
ey
a
n
d
a
=
1):

u
(c

t ,1−
n
t )
=
(c

t ) 1−
Φ

1−
Φ
+
Ψ
(1−

n
t ) 1−

η

1−
η

,

η
,
Φ
,
Ψ
>
0
(Φ
,
η
are

co
effi
cien

ts
o
f
relativ

e
risk

aversion
).

•
C
om
p
a
red

to
sim
p
le
C
IA
m
o
d
el
u
n
d
er
certa

in
ty,
leisu

re
p
rov
id
es

u
tility,

an
d
a
con

su
m
p
tion

-leisu
re
d
ecision

w
ill
p
oten

tia
lly

b
e
aff
ected

b
y
th
e
C
IA
co
n
stra

in
t

•
T
h
e
C
IA
co
n
stra

in
t
is
(o
n
con
su
m
p
tio
n
g
o
o
d
s):

c
t ≤

m
t−
1

1
+
π
t
+
τ
t ≡

a
t

(3
.5
0
’)

•
T
h
e
b
u
d
g
et
co
n
strain

t
is
(ig
n
orin

g
n
o
m
in
a
l
d
eb
t,
b,
fo
r
sim
p
lic-

ity
):

e
z
tk

αt−
1 n
1−

α
t

+
(1−

δ)
k
t−
1
+
a
t
=
c
t
+
k
t +

m
t

(3
.5
1
’)

•
O
p
tim
iza
tio
n
is
ch
a
racterized

b
y
(k

t−
1
an
d
a
t
are
state

va
ria
b
les):

V
(k

t−
1 ,a

t )
=
m
ax (

(c
t )
1−

Φ

1−
Φ
+
Ψ
(1−

n
t )
1−

η

1−
η

+
β
E
t V
(k

t ,a
t+
1 ) )

M
ax
im
iza
tio
n
is
over

c,
m
,
n
,
k
,
an
d
a
su
b
ject

to
th
e
C
IA
co
n
-

stra
in
t,
b
u
d
g
et
con
stra

in
t
an
d
th
e
d
efi
n
itio
n
o
f
a
.

•
U
su
a
l
trick

:
E
lim
in
a
te

k
t
a
n
d
a
t+
1
b
y
th
e
b
u
d
g
et
co
n
stra

in
t
a
n
d

d
efi
n
ition

o
f
a
,
a
n
d
o
n
e
“o
n
ly
”
m
ax
im
izes

ov
er
c,m

a
n
d
n
su
b
ject

to
th
e
C
IA
co
n
stra

in
t
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•
L
et

µ
t
d
en
o
te
th
e
L
a
g
ra
n
g
e
m
u
ltip
lier

a
sso
cia
ted

w
ith

th
e
C
IA

con
stra

in
t

•
F
irst-o

rd
er
co
n
d
itio
n
w
ith
resp

ect
to

c
t :

c −
Φ

t
=
β
E
t V

k
(k

t ,a
t+
1 )
+
µ
t

(3
.5
2
’)

M
arg
in
a
l
u
tility

o
f
co
n
su
m
p
tio
n
eq
u
a
ls
th
e
m
a
rg
in
a
l
lo
sses,

w
h
ich

a
re
th
e
ex
p
ected

,
d
isco

u
n
ted

m
arg
in
a
l
valu

e
of
n
ex
t-p
erio

d
ca
p
-

italp
lu
s
th
e
“
p
rice”

o
f
h
o
ld
in
g
ca
sh
as
m
ea
su
red

b
y
µ
t
(co
st
o
f

liq
u
id
ity
serv

ices
p
rov
id
ed
b
y
m
o
n
ey
w
h
en
n
o
m
in
a
l
in
terest

ra
te

is
p
o
sitive)

—
N
B
:
A
s
in
sim
p
le
C
IA
m
o
d
el:
M
a
rg
in
a
l
co
st
o
f
co
n
su
m
p
tion

is
h
igh
er
w
h
en
th
e
C
IA
co
n
strain

t
b
in
d
s

•
F
irst-o

rd
er
co
n
d
itio
n
w
ith
resp

ect
to

m
t :

β
E
t ∙
V
a
(k

t ,a
t+
1 )

1
+
π
t+
1 ¸

=
β
E
t V

k
(k

t ,a
t+
1 )

(3
.5
4
’)

E
x
p
ected

m
a
rg
in
a
l
va
lu
e
in
term

s
of
m
o
re
n
ex
t-p
erio

d
m
o
n
ey

w
ealth

,
eq
u
a
ls
th
e
ex
p
ected

m
a
rg
in
al
va
lu
e
in
term

s
of
low
er

cap
ita
l
h
o
ld
in
g
s

•
F
irst-o

rd
er
co
n
d
itio
n
w
ith
resp

ect
to

n
t :

Ψ
(1−

n
t ) −

η
=
(1−

α
)
β
E
t V

k
(k

t ,a
t+
1 )
e
z
tk

αt−
1 n −

α
t

(3
.5
5
’)

M
arg
in
a
l
loss

in
term

s
of
less

leisu
re
eq
u
a
ls
th
e
ex
p
ected

va
lu
e
o
f

h
ig
h
er
fu
tu
re
ca
p
ita
l
(w
h
ich
is
h
ig
h
er
th
e
h
ig
h
er
is
th
e
m
argin

a
l

p
ro
d
u
ct
of
la
b
o
r)
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•
R
ela
tion

sh
ip
s
b
etw
een

p
a
rtia
l
d
eriva

tives
o
f
th
e
va
lu
e
fu
n
ction

from
th
e
en
velo

p
e
th
eo
rem

:

V
k
(k

t−
1 ,a

t )
=
β
E
t V

k
(k

t ,a
t+
1 ) £α

e
z
tk

α−
1

t−
1
n
1−

α
t

+
1−

δ ¤(3
.5
7
’)

T
h
e
m
a
rg
in
a
l
va
lu
e
of
cu
rren

t
ca
p
ita
l
eq
u
a
ls
th
e
ex
p
ected

m
a
rg
in
a
l
va
lu
e
o
f
fu
tu
re
ca
p
ita
l
“
corrected

fo
r”
th
e
n
et
m
a
r-

g
in
a
l
p
ro
d
u
ct
o
f
cu
rren

t
cap
ital

(K
ey
n
es-R

a
m
sey

ru
le
“
in
d
is-

g
u
ise”)

V
a
(k

t−
1 ,a

t )
=
µ
t
+
β
E
t V

k
(k

t ,a
t+
1 )

(3
.5
6
’)

T
h
e
m
a
rg
in
al
valu

e
o
f
rea
l
b
ala
n
ces
p
er
se
eq
u
als
th
e
m
argin

a
l

co
sts
in
term

s
o
f
th
e
“p
rice”

of
th
e
C
IA
con
stra

in
t
a
n
d
th
e

ex
p
ected

valu
e
o
f
low
er
cap
ital
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S
tead

y
state,

an
d
th
e
form

of
n
on
-su
p
ern

eu
trality

•
L
et

λ
t ≡

β
E
t V

k
(k

t ,a
t+
1 )
b
e
d
isco

u
n
ted
,
ex
p
ected

th
e
m
argin

a
l

valu
e
o
f
cap
ital

—
W
e
g
et
(f.o
.c.
for

c)

c −
Φ

t
=
λ
t
+
µ
t

(3.5
9
)

—
W
e
g
et
(f.o
.c.
for

m
)

β
E
t ∙
λ
t+
1
+
µ
t+
1

1
+
π
t+
1 ¸

=
λ
t

(3.6
0
)

R
em
em
b
er
th
e
m
a
rg
in
a
lva
lu
e
o
f
m
o
n
ey,V

a
(k

t ,a
t+
1 )
/
(1
+
π
t+
1 )

in
d
eed

are
µ
an
d
λ
[from

(3
.5
6
’)].

—
W
e
a
lso
g
et
(fro
m
rela

tion
sh
ip
b
etw
een

th
e
d
eriva

tiv
es
of
th
e

va
lu
e
fu
n
ction

):

λ
t
=
β
E
t R

t λ
t+
1

(3.6
2
)

w
h
ere

R
t
=
α
e
z
t+
1k

α−
1

t
n
1−

α
t+
1
+
1−

δ
=
α
(y

t+
1 /k

t )
+
1−

δ

—
F
in
a
lly,

w
e
get

(fro
m
f.o.c.

fo
r
n
):

Ψ
(1−

n
t ) −

η
=
λ
t (1−

α
) µ

y
t

n
t ¶

•
In
stead

y
state

w
e
h
ave

β
R

ss
=
1.

T
h
is
d
eterm

in
es

y
ss/k

ss

in
d
ep
en
d
ently

of
m
on
etary

factors

•
F
ro
m
reso

u
rce
co
n
stra

in
t,y

ss
=
c
ss+

δk
ss
on
e
id
en
tifi
es
(c

ss/k
ss)
=

(y
ss/k

ss)−
δ

•
F
ro
m
p
ro
d
u
ction

fu
n
ction

,
o
n
e
g
ets
(n

ss/k
ss)
=
(y

ss/k
ss)
1/(1−

α
)

7

•
W
h
at
th
en
d
eterm

in
es

n
ss?

•
E
ssen

tia
lly,

th
e
con
su
m
p
tio
n
-leisu

re
d
ecisio

n
:

(c
ss) −

Φ

Ψ
(1−

n
ss) −

η
=

λ
ss
+
µ
ss

λ
ss
(1−

α
)
(y

ss/n
ss)

•
A
h
ig
h
er

µ
ss
ten
d
s
to
m
a
k
e
co
n
su
m
p
tion

m
o
re
costly

relativ
e

to
leisu

re
(th
e
n
o
m
in
a
l
in
terest

ra
te
is
p
o
sitiv

e
im
p
ly
in
g
p
o
si-

tive
co
sts
o
f
h
old
in
g
m
o
n
ey
for
tran

sa
ctio

n
s);
h
en
ce,
less

la
b
o
r
is

su
p
p
lied
.
T
h
e
C
IA
con
strain

t
im
p
lies

a
d
istortin

g
tax

•
M
ore

sp
ecifi

cally,
in
stea

d
y
sta
te

β ∙
λ
ss
+
µ
ss

1
+
π
ss ¸

=
λ
ss

β ∙
1
+
µ
ss/λ

ss

1
+
π
ss ¸

=
1

1
+
µ
ss/λ

ss

1
+
π
ss

=
1β
=
R

ss

•
S
o
(as

in
sim
p
le
C
IA
m
o
d
el)

i ss
=
µ
ss/λ

ss

a
n
d
co
n
su
m
p
tion

leisu
re
ch
oice

b
ecom

es

(c
ss) −

Φ

Ψ
(1−

n
ss) −

η
=

1
+
i ss

(1−
α
)
(y

ss/n
ss)

•
I
stead

y
-state,

h
ig
h
er
m
o
n
ey
g
row
th
an
d
in
fl
atio

n
w
ill
raise

th
e
n
om

in
al
interest

rate
an
d
in
d
u
ce
a
su
b
stitu

tion
aw
ay

from
th
e
cash

good
(co
n
su
m
p
tio
n
)
tow
a
rd
s
th
e
“n
o
n
-ca
sh
”

g
o
o
d
,
leisu

re:
∂
n
ss

∂
θ
ss
<
0
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•
N
o
te
in
con
tra
st
w
ith

th
e
M
IU

m
o
d
el
w
ith

leisu
re,

th
e
n
o
n
-

n
eu
tra
lity

is
n
on
-a
m
b
ig
u
ou
s
an
d
th
u
s
in
d
ep
en
d
en
t
o
f
Φ

•
In
M
IU
m
o
d
el
w
ith
leisu

re,
a
h
ig
h
er
n
o
m
in
a
l
in
terest

ra
te
red
u
ced

m
,
a
n
d
d
ep
en
d
in
g
u
p
o
n
u
cm
≷
0
it
red
u
ced

or
in
crea

sed
n

•
In
C
IA
m
o
d
el,
th
e
eff
ect
of
m
o
n
ey
grow

th
is
“
d
irect”

:
C
on
su
m
p
-

tion
is
b
ein
g
taxed

b
y
a
p
o
sitiv

e
n
o
m
in
a
l
in
terest

ra
te,
w
h
ile

leisu
re
is
n
o
t

D
yn
am
ics

•
M
eth
o
d
as
in
sto
ch
a
stic

M
IU
m
o
d
el:

•
C
alib

ra
tio
n
:
A
ssig
n
p
la
u
sib
le
valu

es
th
e
p
a
ra
m
eters

o
f
th
e
m
o
d
el.

V
alu
es
ch
o
sen

to
con
fo
rm
w
ith
b
asics

of
M
IU
m
o
d
el

•
S
im
u
la
tio
n
:

—
P
erfo

rm
a
lin
eariza

tio
n
o
f
th
e
m
o
d
el’s

d
y
n
a
m
ic
eq
u
a
tio
n
s

(ev
ery
th
in
g
is
ex
p
ressed

a
s
p
ercen

ta
ge
d
ev
ia
tion

s
fro
m
stea

d
y

sta
te)

—
S
olv
e
th
is
sy
stem

b
y
n
u
m
erica

l
m
eth
o
d
s
(va
rio
u
s
sim
u
la
tion

p
rog
ra
m
s
a
re
ava
ila
b
le
on
th
e
in
tern

et)

—
C
rea
te
a
rtifi

cia
l
tim
e
series

d
a
ta
fro
m
th
e
sy
stem

•
F
ro
m
th
e
a
rtifi

cia
l
d
ata

o
n
e
eva
lu
a
tes

th
e
sta
tistica

l
p
ro
p
erties

o
f
th
e
m
o
d
el

9

•
M
ain

resu
lts

—
A
s
in
M
IU
m
o
d
el,
if
m
o
n
ey
sh
o
ck
s,
ϕ
t −
sh
o
ck
s,
sh
a
ll
p
ay
a

ro
le,
p
ersisten

ce
in
m
on
ey
grow

th
is
n
ecessa

ry
(γ

>
0).
O
th
-

erw
ise,

th
e
sh
o
ck
w
ill
not

a
ff
ect

ex
p
ected

n
ex
t-p
erio

d
in
fl
a-

tio
n
,
a
n
d
th
u
s
–
th
ro
u
g
h
th
e
F
ish
er
rela

tio
n
sh
ip
–
p
erio

d
t

n
om
in
al
in
terest

ra
te.
In
eff
ect,

th
e
“co
n
su
m
p
tio
n
ta
x
”
d
o
es

n
ot
vary

!

∗
H
en
ce,
o
n
ly
“
a
n
ticip

a
ted

m
o
n
ey
”
m
a
tters

—
T
h
e
eff
ects

o
f
m
o
n
ey
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+
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