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

M
acro

A
sp
ects,

19
/
5
2
00
4

H
en
rik
J
en
sen

P
lan

for
tod

ay:

In
fl
a
tio
n
T
a
rg
etin

g
(II)

1
.
E
x
a
m
p
le
o
f
a
d
y
n
am
ic
m
o
d
elin
g
in
fl
a
tio
n
targetin

g

2
.
T
h
e
im
p
o
rta
n
ce
of
in
fl
a
tion

fo
recasts

L
itera

tu
re:
S
v
en
sso
n
(1
99
7
,E
uropean

E
conom

ic
R
eview

).

S
u
p
p
lem
en
ta
ry
rea
d
in
g:
S
v
en
sson

(1
9
9
9,
2
0
00
a
,b
).

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

•
P
o
ten
tia
l
p
rob
lem

o
f
in
fl
a
tio
n
targetin

g:

—
In
fl
a
tio
n
is
o
n
ly
co
n
trolla

b
le
w
ith
a
“lo
n
g
a
n
d
va
ria
b
le”
lag

—
W
h
a
t
co
n
stitu

tes
ta
rget

m
isses?

—
“
M
isco

n
d
u
ct,”

o
r
sh
o
ck
s
ou
tsid

e
th
e
b
a
n
k
’s
co
n
trol?

•
P
ro
b
lem

fo
r
m
o
n
ito
rin
g
an
d
asso

cia
ted

acco
u
n
ta
b
ility

=
>

cred
ib
ility

p
rob
lem
s

•
N
o
t
a
p
ro
b
lem

if
ta
rget

va
riab

le
is
closely

co
n
trollab

le
a
n
d
read

ily

v
erifi

a
b
le

•
In
su
rm
o
u
n
ta
b
le
p
rob
lem
?

•
N
o
t
acco

rd
in
g
to
S
ven
sso
n
(19
9
7
):

—
In
fl
a
tio
n
targetin

g
im
p
lies

in
fl
ation

forecast
targetin

g

—
T
h
e
in
fl
a
tio
n
fo
reca

st
is
th
e
interm

ed
iate

targetin
g

variab
le

—
It
ca
n
b
eco
m
e
p
u
b
licly

k
n
ow
n
im
m
ed
ia
tely,

a
n
d
fo
rm

im
m
ed
ia
te
b
a
sis
for
evalu

atio
n
o
f
p
o
licy

p
erfo

rm
a
n
ce

—
....a

ccou
n
ta
b
ility

a
n
d
cred

ib
ility

resto
red

•
W
h
en
o
u
tp
u
t
fl
u
ctu
atio

n
s
are

o
f
con
cern

,
o
n
e
sees

th
a
t
th
e

h
o
rizo

n
fo
r
w
h
ich
in
fl
atio

n
is
ex
p
ected

to
rea
ch
ta
rget

in
crea

ses

—
T
h
e
d
efi
n
itio
n
o
f
h
orizo

n
len
gth

b
eco
m
es
p
rox
y
fo
r
o
u
tp
u
t

w
eigh

t
in
cen
tra
l
b
a
n
k
’s
lo
ss
fu
n
ctio

n

2



E
x
a
m
p
le
o
f
a
d
y
n
a
m
ic
m
o
d
elin
g
o
f

in
fl
a
tion

ta
rg
etin

g:
T
h
e
ro
le
o
f
in
fl
a
tion

fo
reca

sts

•
S
im
p
le
A
S
/A
D
m
o
d
el
w
ith
control

lags:

—
M
o
n
eta
ry
p
o
licy

(in
terest

rate
settin

g)
aff
ects

d
em
a
n
d
w
ith

a
o
n
e-p
erio

d
la
g
(say

a
y
ea
r)

—
D
em
an
d
aff
ects

in
fl
a
tio
n
w
ith
a
o
n
e-p
erio

d
la
g
(say

a
y
ear)

—
T
w
o
yea
r
con
tro
l
la
g
from

p
o
licy

to
in
fl
a
tio
n

—
C
a
p
tu
res
rea
lism

a
n
d
la
ck
o
f
con
tro
lla
b
ility

:

∗
In
fl
atio

n
to
d
ay
is
resu

lt
o
f
va
riou

s
sh
o
ck
s
h
av
in
g
h
it
th
e

eco
n
o
m
y
over

th
e
p
a
st
yea
rs
A
N
D
m
o
n
etary

p
o
licy

tw
o

y
ea
rs
b
a
ck

∗
=
>
In
fl
atio

n
to
d
ay
say
s
N
O
T
H
IN
G
a
b
o
u
t
th
e
q
u
a
lity

o
f

cu
rren

t
m
o
n
etary

p
o
licy

∗
=
>
N
o
b
a
sis
o
f
u
sin
g
cu
rren

t
in
fl
a
tio
n
a
s
a
m
ea
su
re
o
f
th
e

su
ccess

o
f
th
e
in
fl
a
tion

targ
etin

g
regim

e

•
W
h
at
th
en
?

—
T
h
e
releva

n
t
m
ea
su
re
o
f
th
e
“
su
ccess”

o
f
cu
rren

t
p
olicy

is

w
h
eth
er
in
fl
atio

n
is
exp

ected
to
h
it
th
e
target

at
th
e
con

-
trol

lag
h
orizon

—
(...a

ssu
m
in
g
in
fl
a
tio
n
is
all
th
a
t
m
atters

fo
r
p
o
licy...)

3

•
T
h
e
m
o
d
el
(ex
clu
d
in
g
th
e
ex
o
gen
ou
s
varia

b
le
x
t ):

π
t+
2
=
π
t+
1
+
α
1 y

t+
1
+
�
t+
2

(2.1
’)

y
t+
1
=
β
1 y

t −
β
2
(it −

π
t )
+
η
t+
1

(2.2
’)

α
1
>
0

0
<

β
1
<
1

β
2
>
0

•
E
x
clu
sive

aim
o
f
m
o
n
etary

p
olicy

:
A
tta
in
th
e
in
fl
a
tion

ta
rg
et

π ∗

•
M
o
d
elled

a
s
m
in
im
iza
tio
n
of

E
t

∞Xτ
=
t

δ
τ−
1L
(π

τ )
,

0
<
δ
<
1,

(2
.4
)

L
(π

τ )≡
12
(π

τ −
π ∗)

2

•
“
S
trict

in
fl
atio

n
ta
rg
etin

g
”
–
n
o
t
rea
listic;

cf.
la
st
lectu

res,
b
u
t

to
m
a
k
e
th
in
g
s
sim
p
le
fo
r
th
e
m
o
m
en
t

•
S
o
lu
tio
n
fo
r
in
fl
a
tion

co
n
tro
lla
b
le
b
y
it :

π
t+
2
=
[π

t
+
α
1 y

t
+
�
t+
1 ]+

α
1 y

t+
1
+
�
t+
2

=
[π

t
+
α
1 y

t
+
�
t+
1 ]+

α
1
[β
1 y

t −
β
2
(it −

π
t )
+
η
t+
1 ]+

�
t+
2

=
a
1 π

t +
a
2 y

t −
a
4 it
+
(�

t+
2
+
�
t+
1
+
α
1 η

t+
1 )

(2
.6’)
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•
S
o
lu
tio
n
to
p
o
licy

p
ro
b
lem

•
C
h
o
ose

seq
u
en
ce
of
in
terest

ra
tes

th
a
t
m
in
im
izes

th
e
in
tertem

-

p
o
ra
l
loss

fu
n
ctio

n

•
A
series

o
f
o
n
e-p
erio

d
p
ro
b
lem
s:

—
it
a
ff
ects

π
t+
2
a
n
d
in
fl
atio

n
o
n
w
a
rd
s;

it+
1
aff
ects

π
t+
3
a
n
d

o
n
w
a
rd
s;
etc.

—
it
sh
o
u
ld
th
en
m
a
ke

π
t+
2
=

π ∗
in
ex
p
ecta

tio
n
;
it+

1
sh
o
u
ld

th
en
m
ak
e
π
t+
3
=
π ∗
in
ex
p
ecta

tion
;
etc.

•
S
o
lve

m
init
E
t δ
2L
(π

t+
2 )

su
b
ject

to
(2.6

’)

•
F
irst-o

rd
er
co
n
d
itio
n
:

∂
E
t δ
2L
(π

t+
2 )

∂
it

=
−
E
t δ
2a
4
(π

t+
2 −

π ∗)
=
0

•
S
im
p
le
so
lu
tio
n
:

E
t π

t+
2
=
π ∗

o
r
in
altern

a
tive

n
o
ta
tion

:

π
t+
2|t
=
π ∗

(2
.9
)

•
T
h
e
in
terest

ra
te
is
set
su
ch
th
at
th
e
p
erio

d
t
tw
o-p
erio

d
ah
ead

in
fl
a
tio
n
fo
reca

st
eq
u
a
ls
th
e
in
fl
a
tion

ta
rg
et

5

•
A
p
o
licy

p
ro
b
lem

th
a
t
y
ield
s
th
e
sa
m
e
resu

lt:

m
in
it

δ
2L

i ¡π
t+
2|t ¢

L
i≡

12 ¡π
t+
2|t −

π ∗ ¢
2

•
H
en
ce,

in
fl
a
tio
n
ta
rg
etin

g
is
eq
u
iva
len
t
of
in
fl
ation

forecast
targetin

g

—
T
h
is
is
in
term

ed
ia
te
ta
rg
etin

g
,
w
ith
th
e
in
fl
a
tion

foreca
st
b
e-

in
g
th
e
in
term

ed
ia
te
ta
rg
et

•
Im
p
lied

in
stru

m
en
t
settin

g
:

it
=
π
t
+
b
1
(π

t −
π ∗)

+
b
2 y

t
(2
.1
3
’)

•
S
a
m
e
fo
rm
as
a
T
ay
lor
ru
le

•
N
o
te:
T
h
e
va
ria
b
les
in
th
e
in
stru

m
en
t
ru
le
are

n
ot
th
ose

b
e-

in
g
targeted

!!!!
B
u
t
th
ey
h
elp
p
red
ict
th
e
ta
rg
et
va
ria
b
le:

π
t+
2|t

•
S
im
p
le
p
o
licy

p
rescrip

tion
u
n
d
erly

in
g
th
is:

—
If
π
t+
2|t

>
π ∗,

in
crease

th
e
in
terest

ra
te

—
If
π
t+
2|t

<
π ∗,

low
er
th
e
in
terest

ra
te

6



•
N
o
te
th
at
d
u
e
to
sh
o
ck
s
a
rriv
in
g
a
fter

p
o
licy

im
p
lem
en
ta
tio
n
,

a
ctu
a
l
in
fl
atio

n
in
p
erio

d
t
+
2
w
ill
d
ev
ia
te
from

th
e
in
fl
a
tion

ta
rg
et

•
O
n
e
h
as:

π
t+
2
=
π ∗
+
(�

t+
2
+
�
t+
1
+
α
1 η

t+
1 )

(2
.1
5
’)

I.e.,
d
ev
ia
tio
n
s
from

ta
rget

d
u
e
to
sh
o
ck
s
o
ccu
rrin

g
w
ith
in
th
e

con
tro
l
la
g

•
T
h
ese

are
forecastin

g
errors,

an
d
sh
o
u
ld
,
of
co
u
rse,

b
e
k
ep
t

a
t
a
m
in
im
u
m

•
H
ere,

th
ey
“
a
re
w
h
a
t
th
ey
a
re,”

so
b
y
co
n
stru

ction

th
e
forecastin

g
error

varian
ce
is
m
in
im
al

•
T
h
e
cen
tra
l
b
a
n
k
,
h
ow
ev
er,
sh
o
u
ld
b
e
ju
d
g
ed
on
its
ab
ility

o
f

a
tta
in
in
g
π
t+
2|t
=
π ∗,

rath
er
th
an

π
t+
2
=
π ∗,

w
h
ich
is
in
h
eren

tly

im
p
o
ssib

le

•
S
o
,
m
o
n
ito
r
th
e
fo
reca

sts
an
d
see
if
th
ey
a
re
in
lin
e
w
ith
th
e
in
fl
a-

tion
ta
rget

g
iv
en
th
e
lag
s
in
p
o
licy

tran
sm
issio

n
.
I.e.,

im
p
lem
en
t

tran
sp
aren

cy

•
O
th
er
in
term

ed
ia
te
targ

ets
ca
n
–
a
t
b
est
–
o
n
ly
b
e
a
s
g
o
o
d
a
s

in
fl
a
tio
n
foreca

st
ta
rg
etin

g
(e.g

.,
m
o
n
ey
grow

th
fo
reca

st
targ

et-

in
g
)

7

M
on
itorin

g
w
ith

p
rivate

goals

•
In
th
e
ab
ove

a
n
aly
sis
th
ere

is
n
o
n
eed

fo
r
m
on
itorin

g
th
e
cen
tra
l

b
a
n
k
–
it
d
o
es
a
g
o
o
d
jo
b

•
M
on
itorin

g
is
gen
era
lly
th
o
u
g
h
t
to
im
p
rov
e
acco

u
n
ta
b
ility

a
n
d

cred
ib
ility

—
M
o
d
el
is
am
en
d
ed
so
a
s
to
crea

te
a
ro
le
fo
r
m
o
n
ito
rin
g

—
T
h
e
cen
tral

b
a
n
k
is
assu

m
ed
to
h
ave

an
im
p
licit

tim
e-varyin

g
in
fl
a
tion

ta
rget

π
b;
e.g
.,
in
ord
er
to
ca
p
tu
re

o
ccasion

al
in
cen
tives

for
p
u
sh
in
g
ou
tp
u
t
a
b
ov
e
th
e
n
a
tu
ra
l

ra
te
(cf.

a
B
a
rro

a
n
d
G
o
rd
o
n
sto
ry
)

•
F
o
rm
a
lly,

th
e
cen
tra
l
b
an
k
’s
p
er-p

erio
d
lo
ss
fu
n
ctio

n
is

L
bt (π

t )
=
12 ¡π

t −
π
bt ¢
2

(3
.1
)

π
bt
=
π ∗
+
z
t

(3
.2
)

z
t+
1
=
(1−

ρ
)ez
+
ρz

t
+
ξ
t+
1 ,

0
<
ρ
<
1,

(3
.3
)

•
S
o
,
ifez

>
0
th
e
cen
tra
l
b
an
k
h
a
s
a
h
ig
h
er
in
fl
atio

n
ta
rg
et
on

avera
g
e
th
a
n
w
h
at
is
assig

n
ed

•
E
con
om
ic
m
o
d
el
is
th
e
sa
m
e

•
C
en
tra
l
b
an
k
’s
ch
o
ice
o
f
in
terest

ra
te
is
g
u
id
ed
b
y
fi
rst-o

rd
er
co
n
-

d
itio
n

−
δ
2a
4 ¡π

t+
2|t −

π ∗−
z
t+
2|t ¢

=
0

a
n
d
th
u
s

π
t+
2|t
=
π ∗
+ ¡1−

ρ
2 ¢ez

+
ρ
2z

t
(3
.5
)

8



•
C
orresp

o
n
d
in
g
p
erio

d
t
in
terest

ra
te
a
n
d
a
ctu
al
p
erio

d
t
+
2
in
-

fl
a
tio
n
:it
=
π
t
+
b
1 ¡π

t −
π ∗− ¡1−

ρ
2 ¢ez−

ρ
2z

t ¢
+
b
2 y

t
(3.6

’)

π
t+
2
=
π ∗
+ ¡1−

ρ
2 ¢ez

+
ρ
2z

t
+
(�

t+
2
+
�
t+
1
+
α
1 η

t+
1 )

(3.7
’)

E
.g
.,
if
z
t
>
0
th
e
interest

rate
w
ill
b
e
low

er
a
n
d
in
fl
ation

tw
o
p
erio

d
s
a
h
ea
d
b
e
h
igh
er
th
a
n
so
cia
lly
op
tim
al

•
W
ill
m
on
itorin

g
of
th
e
central

b
an
k
secu

re
th
a
t
th
is
w
ill

n
o
t
o
ccu
r???

•
In
p
rin
cip
le
y
es!

•
E
ven

if
π
b
is
p
riva

te
in
fo
rm
a
tion

,
th
e
p
u
b
lic
o
b
serv

es
it ,

π
t ,
a
n
d

y
t
a
n
d
ca
n
in
fer ¡1−

ρ
2 ¢ez

+
ρ
2z

t

•
T
h
e
p
u
b
lic
can

a
lso
fo
rm

π
t+
2|t
an
d
see

h
ow
it
d
ev
ia
tes
fro
m

π ∗

w
h
en ¡1−

ρ
2 ¢ez

+
ρ
2z

t 6=
0

9

•
I.e.,

th
e
p
riva

te
secto

r
ca
n
m
o
n
ito
r
a
d
ev
ia
tion

in
p
o
licy
m
ak
in
g

th
a
t
com

p
ro
m
ises

th
e
in
fl
a
tion

ta
rg
et

π ∗

•
T
h
is
can

g
iv
e
rise

to
p
u
b
lic
criticism

,
fi
rin
g
of
th
e
g
ov
ern
o
r(s);

etc.

•
M
o
d
elled

b
y
ad
d
in
g
a
lo
ss
from

d
ev
ia
tio
n
o
f
th
e
in
fl
a
tion

fo
reca

st

from
π ∗:

ϕ
L
i ¡π

t+
2|t ¢

,
ϕ
>
0.

•
C
en
tra
l
b
an
k
’s
fi
rst-o

rd
er
co
n
d
itio
n
is
th
u
s

−
δ
2a
4 ¡π

t+
2|t −

π ∗− ¡1−
ρ
2 ¢ez−

ρ
2z

t ¢−
ϕ
a
4 ¡π

t+
2|t −

π ∗ ¢
=
0

a
n
d
th
e
foreca

st
isπ
t+
2|t
=
π ∗
+ ¡1−

ρ
2 ¢ez

+
ρ
2z

t

1
+
ϕ
/δ
2

•
If
a
h
ig
h
ϕ
can

b
e
im
p
o
sed
,
th
e
solu

tio
n
ap
p
ro
a
ch
es
th
e
so
cia
lly

o
p
tim
a
l

—
N
ote
a
n
alo
gy
w
ith
W
alsh

-co
n
ta
cts
a
n
d
R
o
g
o
ff
-co
n
serva

tiven
ess

—
T
h
e
cen
tra
l
b
a
n
k
’s
in
cen
tiv
es
a
re
b
ein
g
sh
a
p
ed
so
a
s
to
in
d
u
ce

b
etter

p
olicy

m
ak
in
g

1
0



“
S
trict”

v
ersu

s
“
fl
ex
ib
le”
in
fl
a
tion

ta
rg
etin

g

•
T
h
e
resu

lt
π
t+
2|t
=

π ∗
fo
llow

s
ea
sily

from
th
e
a
ssu
m
ed
“strict”

in
fl
a
tio
n
ta
rgetin

g

•
M
ore

rea
listic,

in
fl
a
tio
n
targetin

g
is
“
fl
ex
ib
le,”

i.e.,
o
u
tp
u
t
g
ap

fl
u
ctu
a
tio
n
s
a
re
a
lso
co
n
sid
ered

co
stly

•
P
er-p

erio
d
loss

fu
n
ctio

n
:

L
(π

t ,y
t )
=
12 h(π

t −
π ∗)

2
+
λ
y
2t i
,

λ
>
0
is
p
rox
y
fo
r
fl
ex
ib
ility

•
O
p
tim
al
m
on
eta
ry
p
o
licy

is
ch
a
ra
cterized

b
y
(u
se
d
y
n
a
m
ic
p
ro-

g
ram

m
in
g
)
va
rian

t
of
fa
m
ilia
r
fi
rst-o

rd
er
co
n
d
itio
n
:

π
t+
2|t −
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