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QUESTION 1:

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

(i) The Taylor Principle in monetary policy requires that the central bank raises
the interest rate when output increases above its natural rate and lowers the
interest rate when output falls below the natural rate.

(ii) Under a nominal interest-rate operating procedure, it is never optimal to take
movements in the nominal money supply into consideration when setting the
interest rate.

(iii) In the simple New-Keynesian Phillips curve where only prices are sticky, in�a-
tion depends positively on current marginal costs and thereby negatively on the
natural rate of output.

QUESTION 2:

Monetary policy with a �cash-in-advance�constraint
Consider an economy formulated in discrete time, where the utility of a representative
agent is given by

1X
t=0

�tu (ct) ; 0 < � < 1; (1)

where ct is real consumption and u0 > 0, u00 < 0. The agent faces the budget
constraint

!t � f (kt�1) + � t + (1� �) kt�1 +
mt�1 + (1 + it�1) bt�1

1 + �t
= ct + kt +mt + bt; (2)

where kt�1 is real capital at the end of period t� 1, f is a production function where
f 0 > 0, f 00 < 0, � t denotes real monetary transfers from the government, 0 < � < 1
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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 �t is the rate of in�ation.
The agent also faces the following cash-in-advance constraint on consumption:

ct �
mt�1

1 + �t
+ � t: (3)

(i) Examine the optimal choices of consumption, capital and real money holdings.
For that purpose, show �rst that the budget constraint (2) can be rewritten as

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

1 + �t+1
+Rt (!t � ct � kt �mt) ;

with Rt � (1 + it) = (1 + �t+1) being the real interest rate. Use that the agent�s
optimization problem can be characterized by

V (!t;mt�1) = max

�
u (ct) + �V (!t+1;mt)� �t

�
ct �

mt�1

1 + �t
� � t

��
;

where maximization is over c, k, and m, and where �t is the multiplier on (3).
Then derive and interpret these necessary optimality conditions:

uc (ct) = �RtV! (!t+1;mt) + �t;

�V! (!t+1;mt) [fk (kt) + 1� �] = �RtV! (!t+1;mt) ;

�
1

1 + �t+1
V! (!t+1;mt) + �Vm (!t+1;mt) = �RtV! (!t+1;mt) ;

and show that by use of the Envelope theorem one �nds

V! (!t;mt�1) = �RtV! (!t+1;mt) ;

Vm (!t;mt�1) = �t
1

1 + �t
:

(ii) Let �t � V! (!t;mt�1), and use the results from (i), to obtain an expression
for the nominal interest rate, it; as a function of �t+1 and �t+1. Explain this
relationship with focus on the role of a binding or non-binding cash-in-advance
constraint.

(iii) Show formally that monetary policy� here di¤erent rates of in�ation� has no
real e¤ects in steady state. Explain the result. Discuss which variables, on the
other hand, will be a¤ected by di¤erent long-run in�ation rates.
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QUESTION 3:

Monetary policy trade o¤s and commitment policies
Consider the following log-linear �New-Keynesian�model:

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

et = �uet�1 + "t; 0 � �u < 1; (2)

where �t is goods price in�ation, xt is the output gap, and et is a �cost-push�shock,
which is assumed to given by the autoregressive process (2), where "t is a mean-zero,
serially uncorrelated shock. Et is the rational expectations operator conditional on
all information up to and including period t.

(i) Discuss the micro foundations behind equation (1).

(ii) Assume that the monetary authority wants to maximize the utility function

U = �1
2
E0

1X
t=0

�t
�
�x2t + �2t

�
; � > 0: (3)

Discuss the economic foundations for this utility function.

(iii) It is assumed that the authority can commit to policies of the form

xt =  xet; �t =  �et: (4)

Find the optimal values of  x and  �. For this purpose use (2) to show that
utlity can be written as a function of  x alone:

U = �1
2
E0

1X
t=0

�te2t

"
� 2x +

�
1 + � x
1� ��u

�2#

(iv) Under discretionary policymaking, the solutions for the output gap and in�ation
are given as

xt = � �

�2 + � (1� ��u)
et;

�t =
�

�2 + � (1� ��u)
et:

Compare how in�ation responds to the cost-push shock under the particular
commitment policy and discretion. Focus on the relevance of �u = 0 versus the
case of �u > 0 for the comparison.

(v) Is commitment of the form (4) always advantageous? Explain.

(vi) Can macroeconomic outcomes be improved relative to those arising under (4)?
Explain.
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