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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

βt lnCt, (1)

subject to the real budget constraint

Ct +At+1 = Yt + [1 + r (1− τ)]At, (2)

where τ > 0 is a capital income tax. Assume that A2 = 0. Also assume that
income is Ȳ in both periods.

a) Derive the household’s Euler equation. Explain how the household’s level
of consumption in period 0 relative to period 1 is affected by τ

b) Solve for C0, C1, and A1. How are they affected by β and A0? Explain
intuitively.

c) Suppose that the economy consists of many identical households. Assu-
me the same income process as above and that A0 = 0. Solve for the
equilibrium interest rate. Explain how it is affected by τ?

Question 2 (25 p)

Consider an economy where the representative household solves

max
{Ct,At+1,Ht}∞

t=0

E0

∞∑
t=0

βt
{

1
1− σC

1−σ
t − Φht

1 + ϕ
H1+ϕ
t

}
, (3)

where Φht is a labor supply shock that affects the household’s disutility of labor,
subject to the real budget constraint

(1− τt)Ct +At+1 = wtHt + (1 + rt−1)At − Tt, (4)

where τt is a consumption subsidy (a tax if negative), and Tt is a lump-sum tax
that finances the subsidy.

Firms in the economy are price takers, operating on a perfectly competitive
market. The representative firm’s profit maximization problem is

max
Yt,Ht

{Yt − wtHt} , (5)

subject to the production function

Yt = Ht. (6)
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a) Derive the household’s Euler equation and the optimal condition for labor
supply, and the first-order condition for the firm’s profit maximization
problem.

b) Solve for the equilibrium level of output in the economy. Explain how it
is affected by Φht and τt.

c) Solve for the level of the subsidy required to keep output constant at all
times.

d) Suppose that the subsidy solved for in (c) is imposed. If there is a change
in Φht , do you expect the representative household’s utility to be higher
or lower than in the case when the subsidy is set to zero? No formal
calculations are required, but discuss intuitively.

Question 3 (25p)

Consider an economy with sticky prices where government expenditures are
financed by lump sum taxes, and the central bank conducts monetary policy in
such a way so that the real interest rate always is at its steady state value ρ.
The DIS curve in this economy can be written as

ŷt = Etŷt+1 −
1− SG
σ

(it − Etπt+1 − ρ)− SGEt (ĝt+1 − ĝt) , (7)

where ŷt = yt − ȳ and ĝt = gt − ḡ, in which ȳ and ḡ are the steady state values
of y and g.

a) Calculate the fiscal multiplier, dYt/dGt, for an increase in government ex-
penditures that lasts for one periods (period t). In period t+1, government
expenditures go back to their steady state value indefinitely.
Hint: Recall that dYt

dGt
≈ 1

Sg

dyt

dgt
= 1

Sg

dŷt

dĝt

b) Calculate the fiscal multiplier, dYt/dGt, when government expenditures
instead follow the stochastic process

ĝt = ρg ĝt−1 + εt, (8)

where εt is serially uncorrelated with mean zero.

c) Discuss how your results would change if taxes were collected through
distortionary income taxes instead of lump sum taxes.
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Question 4 (25 p)

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. Suppose that income in
the large country is constant.

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

βt lnCt, (9)

subject to the real budget constraint

Ct +At+1 = Yt + (1 + r)At, (10)

where r is the world interest rate.

a) Solve for the equilibrium world interest rate.

b) Assume that income in the small country is Ȳ in every period except in
period 0 when it is Ȳ + ∆Ȳ . Solve for the small country’s consumption
level, current account, and net foreign asset position for periods 0 and
1. Explain intuitively how they are affected by the temporary increase in
income.
Hint: Remember that CAt = NFAt+1 −NFAt.

c) Assume instead that income in the small country is Ȳ +∆Ȳ in every period
from period 0 and onwards. Solve for the small country’s consumption
level, current account, and net foreign asset position for periods 0 and 1.
Explain intuitively how they are affected by the permanent increase in
income.
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