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PROBLEM A

Evaluate whether each of the following statements is true or false.
Explain your answers carefully.

1) In the basic New Keynesian model featuring sticky prices, the welfare
loss associated with inflation fluctuations is decreasing in the steady-
state markup.

2) The uncovered interest parity (UIP) condition combined with the
definition of the real exchange rate implies that the domestic nominal
interest rate is given by the change in the real exchange rate plus
domestic inflation. Hint : You may assume that the foreign nominal
interest rate and foreign expected inflation are both zero.

3) In New Keynesian models with heterogeneous agents (so-called “HANK”
models), intertemporal substitution of consumption plays a crucial role
for the transmission mechanism of monetary policy.
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PROBLEM B

This problem asks you to solve a version of the New Keynesian model.
Consider an economy described by the following three log-linear equations:

πt = βEt {πt+1}+ κỹt, 0 < β < 1, κ > 0, (B.1)

ỹt = − 1
σ
(it − Et {πt+1} − ρ) + Et {ỹt+1} , σ > 0, ρ > 0, (B.2)

it = ρ+ φππt + φy ỹt + vt, φπ > 1, φy > 0, (B.3)

where πt denotes price inflation, ỹt is the output gap, and it is the nominal
interest rate. The monetary policy shock vt evolves according to:

vt = ρvvt−1 + ε
v
t , 0 ≤ ρv < 1,

where εvt is an i.i.d. mean zero exogenous shock process. Finally, Et {·} is
the rational expectations operator conditional on all information up to and
including period t.

1) Describe how equations B.1 and B.2 arise from optimal decisions by
representative agents in the economy, and explain the assumption that φπ > 1.

2) Derive the solutions for ỹt and πt (Hint : conjecture that the solutions
may be written as linear functions of the shock vt).

3) Use your solutions for ỹt and πt to show that the response of the nominal
interest rate to a monetary policy shock can be written as:

it = ρ+
(1− βρv) (1− ρv)σ − κρv

(1− βρv)
[
φy + (1− ρv)σ

]
+ κ (φπ − ρv)

vt. (B.4)

Is it possible to determine the sign of the response of the nominal interest rate
to an increase in vt? Provide an explanation where you describe the different
forces at play.

4) According to equation B.4, the slope of the New Keynesian Phillips
Curve, as measured by κ, has a negative effect on the responsiveness of the
nominal interest rate to a monetary policy shock. Explain.
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PROBLEM C

In this problem, you are asked to derive and discuss an optimal Taylor rule
for monetary policy. Consider an economy described by the following three
log-linear equations:

πt = βEt {πt+1}+ κxt + ut, 0 < β < 1, κ > 0, (C.1)

xt = − 1
σ
(it − Et {πt+1} − ρ) + Et {xt+1}+ εt, σ > 0, ρ > 0, (C.2)

it = ρ+ φππt, φπ > 1, (C.3)

where πt denotes price inflation, xt is the output gap, and it is the nominal
interest rate. The supply shock ut and the demand shock εt are mutually
uncorrelated i.i.d. mean zero exogenous shock processes with variance σ2u and
σ2ε, respectively.

1) Solve the model for xt and πt (Hint : conjecture that the solutions may be
written as linear functions of the shocks ut and εt), and show that the variances
of xt and πt are:

σ2x =

(
φπ

σ + φπκ

)2
σ2u +

(
σ

σ + φπκ

)2
σ2ε,

σ2π =

(
σ

σ + φπκ

)2
σ2u +

(
κσ

σ + φπκ

)2
σ2ε.

2) Suppose that the social loss function of the central bank is given by:

L = ησ2x + σ
2
π, η > 0. (C.4)

Show that the optimal value of the parameter φπ is given by:

φ∗π = κσ

(
1 +

κ2

η

)
σ2ε
σ2u
+
κσ

η
.

3) Explain in intuitive terms how the optimal value of φπ depends on the
parameter η in the social loss function (C.4), and on the variances of each of
the two shocks, σ2u and σ2ε.

4) Suppose there are no demand shocks, i.e., that εt = 0, ∀t, so σ2ε = 0.
Show that in this case, your solutions for xt and πt may be combined with the
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solution for φ∗π to yield:
xt = −

κ

η
πt

Comment on this expression.
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