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Model setup

Model setup

• The model setup is as follows:

• IS equation:
xt = −ϕ (it − πe

t+1) + x e
t+1 + gt , (1)

• The superscript e is used to denote the (rational) expectation of the
respective variable given the information available to the policy-maker
and the public in period t.

• Phillips curve:
πt = λxt + βπe

t+1 + ut (2)

• λ = (1− βθ)(1− θ)/θ (θ denotes the proportion of firms which
cannot adjust their prices in any given period, β denotes the policy
maker’s discount factor.
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Model setup

Model setup

• Money demand
mt − pt = γy yt − γi it + et (3)

• Shocks:
gt = µgt−1 + ηg

t (4)

ut = ρut−1 + ηu
t (5)

et = νet−1 + ηe
t (6)

• Maximization problem:

max−1
2Et

{
∞

∑
i=0

δi [αx2
t+i + π2

t+i
]}

(7)
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Strict inflation targeting Assumptions

Strict inflation targeting - Assumptions

• Full knowledge of the model and the shocks.

• Strict inflation targeting (α = 0).

• Maximization problem:

max−1
2Et

{
∞

∑
i=0

δi [π2
t+i
]}

(8)
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Strict inflation targeting Model solution

Strict inflation targeting - Model solution

• Lagrangefunktion:

L = − 1
2Et

{
∞

∑
i=0

βi [π2
t+i
]}

+ (9)

+
∞

∑
i=0

νt+i [−ϕ (it+i − πe
t+i+1) + x e

t+i+1 + gt+i − xt+i ]

+
∞

∑
i=0

δt+i [λxt+i + βπe
t+i+1 + ut+i − πt+i ]

=⇒ Maximization is done with respect to xt+i , πt+i , it , νt+i and
δt+i .
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Strict inflation targeting Model solution

Strict inflation targeting - Model solution
• First-order conditions:

• With respect to xt :
−νt + δt λ = 0 (10)

• With respect to πt :
−πt − δt = 0 (11)

• With respect to it :
νt ϕ = 0 (12)

• With respect to νt :

xt = −ϕ (it − πe
t+1) + xe

t+1 + gt (13)

• With respect to δt :

πt = λxt + βπe
t+1 + ut (14)
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Strict inflation targeting Model solution

Strict inflation targeting - Model solution

• Plugging (11) into (10) and rearranging the resulting expression
yields:

πt = −
νt
λ

(15)

• From equation (12) (and equation (13)) we get:

νt = 0. (16)

• Then:
πt = 0 (17)

and
πe

t+1 = 0 (18)
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Strict inflation targeting Model solution

Strict inflation targeting - Model solution

• Plugging these two results into equation (14) and solving for xt yields:

xt = −
1
λ

ut . (19)

• Therefore:
x e

t+1 = −
1
λ

ue
t+1 = −

1
λ

ρut . (20)
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Strict inflation targeting Model solution

Strict inflation targeting - Model solution

• To see what interest rate the central bank has to set we solve the IS
curve for it and replace the current output gap and expected future
inflation rate and output gap by the optimal values obtained above.
This yields:

xt = −ϕ (it − πe
t+1) + x e

t+1 + gt ⇐⇒ (21)

it = πe
t+1 −

1
ϕ
(xt − x e

t+1 − gt) =

= 0− 1
ϕ

[(
− 1

λ
ut

)
−
(
− 1

λ
ρut

)
− gt

]
=

=
1
ϕ

[(
1
λ

ut

)
−
(
1
λ

ρut

)
+ gt

]
=

=
1− ρ

λϕ
ut +

1
ϕ

gt .
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Flexible inflation targeting

Flexible inflation targeting: Assumptions

• Full knowledge of the model and the shocks.

• Flexible inflation targeting (α 6= 0).

• Maximization problem:

max−1
2Et

{
∞

∑
i=0

δi [αx2
t+i + π2

t+i
]}

(22)
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Flexible inflation targeting

Flexible inflation targeting: Lagrangefunction

• Lagrange function:

L = − 1
2Et

{
∞

∑
i=0

δi [αx2
t+i + π2

t+i
]}

+ (23)

+
∞

∑
i=0

νt+i [−ϕ (it+i − πe
t+i+1) + x e

t+i+1 + gt+i − xt+i ]

+
∞

∑
i=0

δt+i [λxt+i + βπe
t+i+1 + ut+i − πt+i ]
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Flexible inflation targeting

Flexible inflation targeting: First-order conditions

• With respect to xt :

−αxt − νt + δtλ = 0 (24)

• With respect to πt :
−πt − δt = 0 (25)

• With respect to it :
−νt ϕ = 0 (26)

• With respect to νt :

xt = −ϕ (it − πe
t+1) + x e

t+1 + gt (27)

• With respect to δt :

πt = λxt + βπe
t+1 + ut (28)
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Flexible inflation targeting

Flexible inflation targeting: First-order conditions

• Plugging (25) into (24) and rearranging the resulting expression
yields:

xt = −
λπt + νt

α
(29)

• From equation (26) (and equation (27)) we get:

νt = 0. (30)

• Then:
xt = −

λ

α
πt (31)

cm
• Plugging this result into equation (28) and collecting terms gives:

πt =
αβ

α + λ2 πe
t+1 +

α

α + λ2 ut . (32)
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Flexible inflation targeting

Flexible inflation targeting: First-order conditions

• Solving this equation forward (and assuming that
lim
i→∞

(
αβ

α+λ2

)i
πe

t+i+1 = 0) we obtain:

πt =
α

λ2 + α(1− βρ)
ut = αqut (33)

with q = 1
λ2+α(1−βρ)

.

• Plugging this result into equation (31) gives:

xt = −
λ

λ2 + α(1− βρ)
ut = −λqut . (34)

• Then:
πe

t+1 = αque
t+1 = αqρut . (35)

and
x e

t+1 = −λque
t+1 = −λqρut . (36)
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Flexible inflation targeting

Flexible inflation targeting: First-order conditions

• From the IS curve we have:

iopt
t = πe

t+1 +
1
ϕ
(−xt + x e

t+1 + gt) = (37)

=

(
1+ λ(1− ρ)

αϕρ

)
αqρut +

1
ϕ

gt =

= γππe
t+1 +

1
ϕ

gt

with γπ = 1+ λ(1−ρ)
αϕρ .
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