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Question 1 (25 p)

Consider a two-period economy where an individual household, that takes
the interest rate as given, solves

max
{C0,C1,A1}

1∑
t=0

βtΦc
t lnCt, (1)

where Φc
t > 0 is a consumption preference shock, subject to the real budget

constraint

Ct + At+1 = Yt + (1 + r)At. (2)

Assume that the household has no initial assets.

a) For this to be a well-specified problem we should also impose an end-
period restriction for the household. What restriction, corresponding
to the transversality condition, should be imposed? Explain intuitively.

b) Derive the household’s Euler equation.

c) Suppose that income is Ȳ in the first period and 0 in the second period.
Solve for C0, C1, and A1. Explain how they are affected by Ȳ , and Φc

0
and Φc

1.

d) Suppose that the economy consists of many identical households. Assu-
me the same income process as in (c). Solve for the equilibrium values
of C0, C1 and r. Explain how they are affected by Ȳ , and Φc

0 and Φc
1.

Question 2 (25 p)

Consider an economy where the representative household solves

max
{Ct,Bt+1,Ht}∞

t=0

E0

∞∑
t=0

βt
{
C1−σ
t

1− σ −
H1+ϕ
t

1 + ϕ

}
, (3)

where σ > 0 and ϕ > 0, subject to the nominal budget constraint

PtCt +Bt+1 = WtHt + (1 + it−1)Bt − Tt, (4)
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where Tt is a lump-sum tax used to finance government expenditures.
Firms in the economy are price takers, operating on a perfectly competi-

tive market. The representative firm’s profit maximization problem is

max
Yt,Ht

{PtYt −WtHt} , (5)

subject to the production function

Yt = Ht. (6)

The government’s budget constraint is given by

PtGt + (1 + it−1)Dt = Tt +Dt+1, (7)

where Dt+1 is the government’s nominal debt at the beginning of period t+1.

a) Derive the household’s Euler equation and the optimal condition for
labor supply, and the first-order condition for the firm’s profit maximi-
zation problem.

b) Derive the economy’s resource constraint.

c) Calculate the government expenditure multiplier (dYt/dGt). Is it larger
or smaller than unity?

d) Calculate the multiplier instead assuming that government expenditu-
res are financed via a consumption tax. Assume that the government
runs a balanced budget in every period. Is the multiplier larger or smal-
ler than in (d)? Explain intuitively.

Question 3 (25 p)

Consider an economy where the Phillips curve is given by

πt = κxt + βEtπt+1 + ut, (8)

where ut is a serially uncorrelated cost-push shock with mean zero. The DIS
curve is given by

xt = Etxt+1 −
1
σ

(it − Etπt+1 − ret ) , (9)
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where ret is the efficient interest rate.
The central bank’s problem is to minimize

E0

∞∑
t=0

βtLt, (10)

where

Lt = π2
t + λx2

t (11)

is the period loss function.

a) Explain the difference between the natural level of output and the ef-
ficient level of output.

b) For each “shock” described below, explain if it affects the natural
and/or the efficient level of output.

(i) A natural disaster that destroys some of the economy’s productive
capacity

(ii) A decrease in competition, leading to higher markups
(iii) An increase in union bargaining power, leading to higher wages
(iv) A negative technology shock

c) Solve for xt and πt in terms of ut. Explain intuitively how the output
gap, inflation and the nominal interest rate react to a cost-push shock.

Question 4 (25p)

Suppose that the world consists of one large and one small country. The
countries trade with each other in the single homogeneous good that sells
for the same real price in both countries (PPP holds). The initial net asset
position is zero. There are no taxes and no government expenditures.

The representative household in both countries maximize a lifetime utility
function of the form
∞∑
t=0

βt lnCt, (12)
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subject to the real budget constraint

Ct + At+1 = Yt + (1 + r)At, (13)

where r is the world interest rate.

a) Let CL
t denote period t per capita consumption in the large country,

and CS
t period t per capita consumption in the small country. Write

down the Euler equation for both countries.

b) Suppose that income in the large country follows the process

Y L
t = (1 + γ)Y L

t−1. (14)

Solve for the equilibrium world interest rate.

c) Assume that income in the small country is δ+ Ȳ in odd periods and Ȳ
in even periods. Solve for the period 0 consumption level in the small
country and explain how it is affected by δ, γ, and Ȳ .
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