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

M
acro

A
sp
ects,

24
/
3
2
00
4

H
en
rik
J
en
sen

P
la
n
fo
r
to
d
a
y
:

"0
"
.
D
eleg

atio
n
an
d
in
d
ep
en
d
en
t
cen
tra
l
b
an
k
s
(see

slid
es
fro
m
M
a
rch

2
2)

1
.
O
p
eratin

g
p
ro
ced
u
res
an
d
ch
o
ice
o
f
m
o
n
eta
ry
p
o
licy

in
stru

m
en
t

2
.
In
term

ed
ia
te
ta
rgets

in
p
olicy

m
a
k
in
g

L
itera

tu
re:
W
a
lsh
(C
h
a
p
ter
9
,
p
p
.
42
9
-4
4
8)

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.

In
tro
d
u
ctory

rem
a
rk
s

•
In
m
o
d
els
so
far,

th
e
ch
o
ice
va
ria
b
les,

o
r
in
str
u
m
e
n
ts,

o
f
th
e

cen
tral

b
a
n
k
h
as
b
een

—
N
om
in
al
m
on
ey
su
p
p
ly

∗
(n
o
m
in
a
l
in
terest

ra
te)

—
In
fl
a
tio
n

•
O
.k
.
for
g
ettin

g
va
rio
u
s
p
o
in
ts
th
ro
u
gh

•
In
rea
l
w
o
rld
th
in
g
s
a
re
m
o
re
com

p
lica
ted
:

—
W
h
a
t
is
th
e
a
ctu
a
l
in
stru

m
en
t
o
f
a
cen
tra
l
b
a
n
k
?

—
W
h
a
t
is
th
e
b
e
st
to
u
se
g
iven

th
e
u
n
certa

in
ties

th
at
in
-

ev
itab

le
a
re
a
p
art
o
f
p
o
licy
m
a
k
in
g?

—
I.e.,

w
h
ich
operating

procedures
sh
ou
ld
o
n
e
u
se?

•
In
rea
lity,

th
e
cen
tra
l
b
a
n
k
ca
n
o
n
ly
ex
ercise

clo
se
co
n
tro
l
ov
er

th
e
m
o
n
ey
b
ase

a
n
d
th
e
(very

)
sh
ort
term

n
om
in
al
in
terest

rate

•
E
ven

th
o
u
g
h
th
e
m
o
n
ey
b
a
se
is
th
e
a
ctu
a
l
in
stru

m
en
t,
th
e
cen
tra
l

b
a
n
k
can

very
w
ell
b
eh
av
e
as
if
th
e
m
a
rk
et
n
o
m
in
a
l
in
terest

ra
te

is
its
in
stru

m
en
t:
It
w
ill
a
d
ju
st
th
e
b
ase

to
a
ttain

so
m
e
d
esired

valu
e
o
f
th
e
n
o
m
in
a
l
in
terest

ra
te

—
T
h
is
w
o
u
ld
b
e
a
n
ex
a
m
p
le
o
f
an

in
te
r
e
st
r
a
te
ta
r
g
e
t
p
r
o
c
e
d
u
r
e

•
A
ltern

a
tiv
ely
it
cou
ld
a
d
ju
st
th
e
m
o
n
ey
b
ase

to
k
eep

sta
b
le
so
m
e

b
ro
a
d
er
m
o
n
ey
a
g
greg

a
te
(M
1
)

—
T
h
is
w
o
u
ld
b
e
a
n
ex
a
m
p
le
o
f
a

m
o
n
e
y
su
p
p
ly
ta
r
g
e
t
p
r
o
c
e
d
u
r
e
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•
B
u
t
w
h
at
is
b
est
to
d
o
?

•
G
en
era
l
lesso

n
fro
m
to
d
ay
’s
ex
am
p
les:

—
It
d
ep
en
d
s
on
th
e
u
ltim

a
te
go
a
ls
o
f
m
o
n
etary

p
olicy

(i.e.,

w
h
a
t
are

th
e
relevan

t
p
o
licy

o
b
jectiv

es?)

—
It
d
ep
en
d
s
o
n
th
e
relativ

e
va
ria
b
ility

of
th
e
sh
o
ck
s
h
ittin

g
th
e

eco
n
o
m
y
w
h
en
sh
o
ck
s
ca
n
n
o
t
b
e
o
b
serv

ed
d
irectly

—
It
d
ep
en
d
s
on
w
h
ich
va
riab

les
p
rov
id
e
g
o
o
d
in
fo
rm
a
tion

ab
ou
t

th
e
u
ltim

a
te
go
a
l
va
ria
b
les

•
T
h
e
ex
ercises

rev
ea
l
th
at

—
ch
an
ges

in
m
o
n
etary

a
gg
reg
a
tes
(b
ro
a
d
m
o
n
ey
su
p
p
ly,
n
om
i-

n
al
in
terest

ra
tes)

te
ll
little

a
b
o
u
t
d
e
lib
e
r
a
te
m
o
n
e
ta
r
y

p
o
lic
y
sh
ifts

if
o
n
e
d
o
es
n
o
t
ta
k
e
in
to
a
ccou

n
t
u
n
d
er
w
h
ich

o
p
era
tin
g
p
ro
ced
u
res
th
e
cen
tral

b
a
n
k
a
cts!!

—
(cf.

th
e
id
en
tifi
ca
tio
n
p
ro
b
lem
s
in
th
e
em
p
irical

V
A
R
litera-

tu
re)

3

O
p
eratin

g
p
ro
ced
u
res
a
n
d

ch
o
ice
o
f
m
on
eta
ry
p
o
licy

in
stru

m
en
t

T
h
e
P
o
o
le
(1
9
7
0
)
m
o
d
e
l
o
f
in
str
u
m
e
n
t
c
h
o
ic
e

•
H
ig
h
ligh
ts
h
ow
th
e
rela

tive
va
ria
n
ces
of
sh
o
ck
s
a
ff
ect
th
e
o
p
tim
a
l

ch
o
ice
o
f
p
o
licy

in
stru

m
en
t

•
I.e.,

w
h
a
t
is
th
e
o
p
tim
a
l
op
era
tin
g
targ

et
o
f
m
o
n
etary

p
o
licy
?

T
h
e
m
on
ey
su
p
p
ly
o
r
th
e
in
terest

rate?

•
S
im
p
le
IS
/
L
M
m
o
d
el
(p

t
=
0
b
y
n
o
rm
a
liza
tion

):

y
t
=
−
α
it +

u
t ,

α
>
0

(9
.1
)

m
t
=
−
cit +

y
t
+
v
t ,

c
>
0

(9
.2
)

N
o
te:
slo
p
e
of
L
M
cu
rv
e
is
1/c.

S
lo
p
e
of
IS
cu
rv
e
is−

1/α
.

•
S
h
o
ck
s
u
t
a
n
d
v
t
a
re
m
ea
n
zero,

in
d
ep
en
d
en
t
sh
o
ck
s
w
ith

vari-

a
n
ces

σ
2u
an
d
σ
2v ,
resp

ectively

•
S
im
p
le
ob
jectiv

e
o
f
p
o
licy
:
M
in
im
ize
o
u
tp
u
t
va
rian

ce

E
[y
t ] 2

(9
.3
)

•
P
o
licy

o
f
u
n
d
er
eith

er
op
eratin

g
target

is
con
d
u
cted

b
e
fo
r
e
sh
o
ck
s

u
t
a
n
d
v
t
h
its
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•
W
h
en
m
on
ey
su
p
p
ly
is
in
stru

m
en
t,
y
t
is
so
lv
ed
in
term

s
of
m

t :

y
t
=
α
m

t
+
cu

t −
α
v
t

α
+
c

•
O
p
tim
al
p
o
licy
:
m

t
=
0.

•
O
u
tp
u
t
va
ria
n
ce:

E
m
[y
t ] 2
=

c
2σ
2u
+
α
2σ
2v

(α
+
c)
2

(9
.4
)

•
W
h
en
th
e
in
terest

ra
te
is
th
e
in
stru

m
en
t,
IS
cu
rv
e
g
ives

o
u
tp
u
t

im
m
ed
ia
tely

:

y
t
=
−
α
it +

u
t

•
O
p
tim
al
p
o
licy
:
it
=
0.

•
A
ctu
a
l
o
u
tp
u
t:

y
t
=
u
t

•
O
u
tp
u
t
va
ria
n
ce:

E
i [y

t ] 2
=
σ
2u

(9
.5
)

5

•
In
terest

ra
te
op
era
tin
g
p
ro
ced
u
re
is
p
referred

iff

E
i [y

t ] 2
<
E
m
[y
t ] 2

σ
2u
<

c
2σ
2u
+
α
2σ
2v

(α
+
c)
2

o
r

µ
1
+
2cα ¶

σ
2u
<
σ
2v

•
H
en
ce,
in
fav
or
o
f
in
terest

rate
ta
rg
etin

g
p
ro
ced
u
re
is

—
H
ig
h
m
o
n
ey
d
em
a
n
d
v
ola
tility

—
L
ow
a
g
greg

a
te
d
em
a
n
d
v
ola
tility

—
A
fl
at
IS
cu
rve

(h
ig
h
α
)

—
A
steep

L
M
cu
rve

(low
c)

•
E
x
a
m
p
le
of
h
ow
relativ

e
va
ria
n
ces

o
f
m
a
cro
eco
n
o
m
ic
sh
o
ck
s

m
a
tter

fo
r
op
tim
a
l
ch
o
ice
o
f
in
stru

m
en
t
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•
E
x
te
n
sio
n
o
f
th
e
b
a
sic

P
o
o
le
m
o
d
e
l:
M
o
n
e
ta
r
y
b
a
se

a
s
p
o
te
n
tia
l
in
str
u
m
e
n
t

•
C
en
tra
l
b
an
k
s
co
n
tro
l
th
e
m
o
n
ey
b
ase,

b
u
t
n
o
t,
say,

M
1

•
E
x
ten
d
m
o
d
el
w
ith
d
eterm

in
atio

n
o
f
m
on
ey
su
p
p
ly
(M
1
):

m
t
=
b
t +

h
it
+
ω
t ,

h
>
0

(9
.7
)

H
ere,

b
t
is
th
e
m
on
ey
b
a
se

—
m

t −
b
t
is
th
e
(lo
g
)
m
o
n
ey
m
u
ltip
lier.

ω
t
is
m
ea
n
-zero

m
o
n
ey

m
u
ltip
lier

sh
o
ck

•
M
on
ey
m
u
ltip
lier

is
in
crea

sin
g
in
in
terest

ra
te
(b
an
k
s
w
a
n
t
to

len
d
m
o
re/
con
su
m
ers
w
a
n
t
to
h
o
ld
less

ca
sh
=
>
ex
p
a
n
d
in
g
d
e-

p
o
sits

a
re
p
o
ssib

le)

•
N
o
te
th
a
t
w
e
n
ow
h
as
a
n
“
L
M
cu
rve”

in
b
t :

b
t
=
−
(c
+
h
)
it +

y
t
+
v
t −

ω
t

•
N
ow
d
istin

ctio
n
b
etw
een

m
o
n
ey
b
a
se
o
p
era
tin
g
targ

et
an
d
in
ter-

est
ra
te
op
eratin

g
ta
rg
et.

•
T
h
e
in
terest

ra
te
a
s
a
n
in
stru

m
en
t
g
iv
es
so
lu
tio
n
a
s
b
efo
re;
E
i [y

t ] 2
=

σ
2u

•
T
h
e
m
o
n
ey
b
ase

a
s
in
stru

m
en
t
(a
g
ain

op
tim
a
l
to
set

b
t
=
0),

y
ield
s
o
u
tp
u
t
a
s:

y
t
=
(c
+
h
)
u
t −

α
v
t
+
α
ω
t

α
+
c
+
h

•
A
sso
ciated

o
u
tp
u
t
va
ria
n
ce:

E
b [y

t ] 2
=
(c
+
h
)
2
σ
2u
+
α
2σ
2v
+
α
2σ
2ω

(α
+
c
+
h
)
2

7

•
T
h
e
in
terest

o
p
era
tin
g
target

is
p
referred

iff
:

∙
1
+
2
(c
+
h
)

α

¸
σ
2u
<
σ
2v
+
σ
2ω

•
R
ein
fo
rcem

en
t
o
f
sim
p
le
P
o
ole
resu

lt:
M
o
re
vo
la
tility

o
n
m
o
n
ey

m
a
rk
et/fi

n
a
n
cia
l
m
a
rk
ets
m
ak
es
a
b
a
se
o
p
era
tin
g
ta
rg
et
less

a
t-

tra
ctive

•
C
an
ex
p
lain

w
h
y
real-life

cen
tral

b
an
k
s
a
re
u
sin
g
in
terest

ra
te
o
p
-

era
tin
g
p
ro
ced
u
res
a
s
m
o
n
ey
d
em
a
n
d
is
u
n
stab

le
an
d
/
or
fi
n
an
cia
l

m
a
rk
ets
are

v
ola
tile

•
N
o
te:
R
esu
lts
h
in
g
e
o
n
th
e
o
b
jectives

o
f
m
o
n
eta
ry
p
olicy

;
in
stru

-

m
en
t
ch
o
ice
is
en
d
o
gen
ou
s
a
n
d
d
ep
en
d
s
on
th
e
o
b
jectiv

es
o
f
th
e

p
o
licy
m
a
ker
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P
o
lic
y
r
u
le
s
a
n
d
in
fo
r
m
a
tio
n

•
N
o
rm
a
lly,
th
e
m
on
eta
ry
b
a
se
is
th
e
de
facto

p
o
licy

in
stru

m
en
t
(o
r

a
v
ery

sh
o
rt-term

n
o
m
in
a
l
in
terest

ra
te),

b
u
t
o
n
e
m
ay
still

u
n
d
er

a
n
in
terest

o
p
era
tin
g
p
ro
ced
u
re
th
in
k
o
f
th
e
n
o
m
in
a
l
in
terest

ra
te

a
s
an
in
stru

m
en
t

•
T
h
e
P
o
o
le
an
a
ly
sis
to
o
k
an
“
eith

er
o
r”
p
ersp

ectiv
e

•
S
o
m
eth
in
g
“
in
b
etw
een
”
m
ay
b
e
o
p
tim
a
l

•
Illu
stra

ted
b
y
m
on
ey
b
a
se
p
o
lic
y
r
u
le
,
w
h
ere

th
e
m
o
n
ey
b
ase

resp
o
n
d
s
to
th
e
o
b
served

n
om
in
al
in
terest

rate:

b
t
=
µ
it

(9
.8
)

—
W
e
g
et
va
rio
u
s
o
p
era
tin
g
p
ro
ced
u
res
as
sp
ecia

l
cases:

—
µ
=
0:
A
b
a
se
m
on
ey
o
p
era
tin
g
p
ro
ced
u
re

—
µ
=
−
h
:
A
m
o
n
ey
su
p
p
ly
op
era
tin
g
p
ro
ced
u
re

—
µ→

∞
:
A
n
in
terest

ra
te
o
p
era
tin
g
p
ro
ced
u
re

∗
T
h
e
“
L
M
cu
rve”

b
ecom

es
0
=
−
(c
+
h
+
µ
)
it +

y
t +

v
t −

ω
t

•
S
o
lu
tio
n
fo
r
ou
tp
u
t
w
ith
th
is
b
ase

ru
le:

y
t
=
(c
+
µ
+
h
)
u
t −

α
(v

t −
ω
t )

c
+
h
+
µ
+
h

•
A
sso
ciated

va
ria
n
ce:

E
µ
[y
t ] 2
=
(c
+
µ
+
h
)
2
σ
2u
+
α
2 ¡σ

2v
+
σ
2ω ¢

(c
+
h
+
µ
+
h
)
2

9

•
W
h
at
is
th
e
op
tim
a
l
ru
le
(in

term
s
o
f
m
in
im
izin
g
o
u
tp
u
t
vari-

a
n
ce)?

•
S
o
lve

m
inµ

(c
+
µ
+
h
)
2
σ
2u
+
α
2 ¡σ

2v
+
σ
2ω ¢

(c
+
h
+
µ
+
h
)
2

•
S
o
lu
tio
n
is

µ ∗
=
−
(c
+
h
)
+
α ¡σ

2v
+
σ
2ω ¢

σ
2u

•
A
g
a
in
,
d
ep
en
d
en
t
u
p
o
n
rela

tiv
e
va
rian

ces
an
d
slo
p
es
o
f
IS
a
n
d

L
M
cu
rv
es!

A
p
p
ro
ach
in
g
a
n
in
terest

rate
o
p
era
tin
g
p
ro
ced
u
re

req
u
ires

—
H
ig
h
m
o
n
ey
m
a
rk
et
vo
latility

—
L
ow
a
g
greg

a
te
d
em
a
n
d
v
ola
tility

—
F
la
t
IS
cu
rv
e
(h
ig
h
α
)

—
S
teep

“L
M
cu
rv
e”
(low

c
+
h
)

•
N
o
te,
h
ow
ev
er,
th
at
ev
en

σ
2v
=
σ
2ω
=
0
d
o
es
n
o
t
w
a
rra
n
t
a
“
p
u
re”

b
a
se
ru
le
op
era
tin
g
p
ro
ced
u
re

—
W
ith

u
t
>
0
o
n
e
ca
n
d
o
b
etter

b
y
co
n
tra
ctin

g
b
t
so
as
to

fu
rth
er
in
crea

se
th
e
n
o
m
in
a
l
in
terest

ra
te
(µ ∗

>
0)

•
W
ith

σ
2v ,
σ
2ω
>
0
“
lea
n
in
g
a
ga
in
st
th
e
w
in
d
”
m
ay
b
ecom

e
o
p
-

tim
a
l,
a
s
a
n
in
terest

rate
in
crease

m
ay
refl
ect

eith
er

v
t
>
0
o
r

ω
t
<
0
(µ ∗

<
0)

1
0



•
A
n
alo
g
y
b
etw
een

o
p
tim
a
l
valu

e
o
f
µ
in
p
olicy

ru
le
an
d
a
“
sig
n
a
l

ex
tractio

n
”
p
ro
b
lem

(lik
e
in
L
u
cas’

isla
n
d
m
o
d
el)

•
C
en
tra
l
b
an
k
o
b
serv

es
th
e
n
o
m
in
a
l
in
terest

rate,
b
u
t
th
e
u
n
d
er-

ly
in
g
sh
o
ck
s
–
h
en
ce,
it
a
ttem

p
ts
to
foreca

st
th
e
sh
o
ck
s
b
a
sed

o
n
th
e
“
sig
n
al,”

th
e
n
o
m
in
a
l
in
terest

ra
te

•
F
o
rm
a
lly,
a
ssu

m
e
th
at
th
e
p
o
licy

ru
le
co
u
ld
resp

on
d
to
sh
o
ck
s:

b
t
=
µ
u u

t
+
µ
v v

t
+
µ
ω ω

t

•
O
u
tp
u
t
sa
tisfi

es

y
t µ
1
+
ca
+
hα ¶

=
(µ

v −
1)
v
t + µ

µ
u
+
hα
+

cα ¶
u
t
+
(1
+
µ
ω )
ω
t

•
H
en
ce,

b
t
=
−
c
+
h

α
u
t
+
v
t −

ω
t

com
p
letely

sta
b
ilizes

ou
tp
u
t

•
H
ow
ev
er,
sh
o
ck
s
c
a
n
n
o
t
b
e
o
b
serv

ed
,
so
estim

ates
o
f
th
e
sh
o
ck
s

a
re
m
a
d
e

b
t
=
−
c
+
h

α bu
t
+bv

t −bω
t

•
E
stim

a
tes
a
re
m
ad
e
co
n
d
itio
n
al
o
n
o
b
serv

ed
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