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Questions 1, 2 and 3 each weigh 1/3. These weights, however, are only indicative for

the overall evaluation.

QUESTION 1:

Evaluate whether the following statements are true or false. Explain your answers.

(i) In the simple New-Keynesian model, the central bank should refrain from policies

that affect inflation expectations as this will worsen the inflation-output gap trade

off.

(ii) According to the Friedman rule, the optimal rate of inflation is zero.

(iii) Under a nominal interest-rate operating procedure, monetary policymaking per-

formed without knowledge of the realizations of current shocks can be improved by

using money stock data as an intermediate target whenever money-market shocks

are predominant in the economy.

QUESTION 2:

Consider an economy formulated in discrete time, where the utility of a representative

agent is given by
∞∑
t=0

βtu (ct) , 0 < β < 1, (1)

where ct is real consumption and u′ > 0, u′′ < 0. The agent faces the budget constraint

ωt ≡ f (kt−1) + τ t + (1− δ) kt−1 +
mt−1 + (1 + it−1) bt−1

1 + πt
= ct + kt +mt + bt, (2)

where kt−1 is real capital at the end of period t − 1, f is a production function with
f ′ > 0, f ′′ < 0, τ t denotes real monetary transfers from the government, 0 < δ < 1

is the rate of depreciation of capital, mt−1 denotes real money holdings at the end of

period t− 1, it−1 is the nominal interest rate on bonds (denoted bt−1 in real terms), and
πt is the rate of inflation.

The agent also faces a cash-in-advance constraint on consumption:

ct ≤
mt−1

1 + πt
+ τ t. (3)
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(i) Characterize the optimal choices of consumption, capital and real money holdings.

For that purpose use that the agent’s optimization problem can be stated as

V (ωt,mt−1) = max
ct,kt,mt

{
u (ct) + βV (ωt+1,mt)− µt

(
ct −

mt−1

1 + πt
− τ t

)}
,

where µt is the multiplier on (3) and

ωt+1 = f (kt)+τ t+1+(1− δ) kt+
mt

1 + πt+1
+Rt (ωt − ct − kt −mt) , Rt ≡

1 + it
1 + πt+1

.

Then derive and interpret these optimality conditions:

uc (ct) = βRtVω (ωt+1,mt) + µt,

βVω (ωt+1,mt) [fk (kt) + 1− δ] = βRtVω (ωt+1,mt) ,

β
1

1 + πt+1
Vω (ωt+1,mt) + βVm (ωt+1,mt) = βRtVω (ωt+1,mt) .

Finally, show that by use of the envelope theorem one finds

Vω (ωt,mt−1) = βRtVω (ωt+1,mt) ,

Vm (ωt,mt−1) = µt
1

1 + πt
.

(ii) Define λt ≡ Vω (ωt,mt−1), and derive the expression for the nominal interest rate,

it, as a function of µt+1 and λt+1. Explain this relationship with particular focus

on the role of a binding or non-binding cash-in-advance constraint.

(iii) Show formally that monetary policy– different rates of nominal money growth–

has no real effects in the steady state of this economy. Explain the result. Which

variables will, on the other hand, be affected by different long-run nominal money

growth rates? Explain.

3



QUESTION 3:

Consider the following simple New-Keynesian model of a closed economy:

xt = Etxt+1 − (it − Etπt+1 − r) + ut, (1)

πt = βEtπt+1 + κxt, 0 < β < 1, κ > 0, (2)

it = r + δπt, δ > 1, (3)

where xt is the output gap, it is the nominal interest rate, r is the steady-state real

interest rate, πt is goods-price inflation, and ut is a mean-zero i.i.d. shock. Et is the

rational-expectations operator conditional upon all information up to and including

period t.

(i) Describe in detail how equations (1) and (2) arise from optimal decisions by rep-

resentative agents in the economy. Discuss briefly why δ > 1 is assumed.

(ii) Assume that stabilizing the output gap, xt and πt is preferable. Discuss why this

is a reasonable assumption often made in this type of model.

(iii) Evaluate formally whether stabilizing xt and πt perfectly at the same time, is

possible in the model by appropriate choice of δ. Explain. [Hint: Conjecture

that the solutions for xt and πt are linear functions of ut, and use the method

of undetermined coeffi cients.]. Discuss the associated solution for the nominal

interest rate.
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