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QUESTION 1:

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

(i) In the Calvo pricing model, expectations about future marginal costs are irrel-

evant for �rms that by chance are able to reset their prices.

(ii) In a �ex-price, cash-in-advance model, it is never possible to determine the

optimal in�ation rate.

(iii) In rational-expectations settings where real e¤ects of monetary policy are due

to unexpected policy movements, systematic components of monetary policy

have no real e¤ects.

QUESTION 2:

Money in the utility function: Finding money demand
Consider an in�nite-horizon economy in discrete time, where utility of the represen-

tative agent is given by

U =
1X
t=0

�tu (ct;mt) ; 0 < � < 1; (1)

with

u (ct;mt) � b ln ct + (1� b)
�
mF lnmt �mt

�
; 0 < b < 1; mF > 0:



2

Agents maximize utility subject to the budget constraint

ct + kt +mt = f (kt�1) + � t + (1� �) kt�1 +
1

1 + �t
mt�1; 0 < � < 1 (2)

� !t;

where ct is consumption, mt is real money balances at the end of period t, kt�1 is

physical capital, � t are monetary transfers from the government, and �t is the in�ation

rate. Function f satis�es f 0 > 0, f 00 < 0.

(i) Derive the relevant �rst-order conditions for optimal behavior [Hint: Set up the

value function V (!t) = maxct;mt fu (ct;mt) + �V (!t+1)g and substitute out
!t+1 by (2) and kt by kt = !t � ct �mt]

(ii) Interpret the �rst-order conditions intuitively, and show that they can be com-

bined into
um (ct;mt)

uc (ct;mt)
=

it
1 + it

; (3)

where fk (kt) + 1 � � = (1 + it) = (1 + �t+1) de�nes it as the nominal interest

rate. Discuss this and discuss whether steady-state superneutrality holds in the

model.

(iii) Apply the particular functional form of u and characterize the monetary policy

that maximizes the utility of the representative agent and �nd the corresponding

optimal steady-state real balances. Explain the results intuitively.

QUESTION 3:

Monetary policy trade o¤s
Consider the following log-linear model of a closed economy:

xt = Etxt+1 � ��1 (it � Et�t+1 � rnt ) ; � > 0; (1)

�t = �Et�t+1 + �xt; 0 < � < 1; � > 0; (2)

where xt is the output gap, it is the nominal interest rate (the monetary policy

instrument), �t is goods price in�ation and rnt is the natural rate of interest, which is

assumed to be a mean-zero, serially uncorrelated shock. Et is the rational expectations

operator conditional on all information up to and including period t.
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(i) Discuss the economic mechanisms behind equations (1) and (2).

(ii) Assume that the monetary authority wants to minimize the loss function

L =
1

2
E0

1X
t=0

�t
�
�x2t + �

2
t

�
; � > 0: (3)

Discuss the economic foundations for this loss function.

(iii) Derive the optimal values of xt and �t under discretionary policymaking [Hint:

Consider xt the policy instrument, and acknowledge that under discretion the

optimization problem becomes a sequence of static problems as expected values

can be taken as given]. Discuss the solutions, and describe how the nominal

interest rate will move with the natural rate of interest.

(iv) Assume that the monetary policymaker instead follows a rule for nominal

interest-rate setting given as

it = ��t; � > 1: (4)

Derive the solutions for xt and �t for the system (1), (2) and (4). [Hint: Con-

jecture that the solutions are linear functions of the period�s natural rate of

interest, rnt , and remember that Etr
n
t+1 = 0:]. Discuss the di¤erences between

these solutions and the ones obtained under discretionary policymaking. Can

the monetary policy rule (4) be parameterized such that it will �deliver� the

outcomes under discretionary policymaking?

(v) Will an ability to conduct optimal policy under commitment be advantegous in

this setting? Why/Why not?
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