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Exam in: ECON 4330: International Macroeconomics

This is a 3 hour school exam.

Guidelines:
There are two problems. In the grading, they will count 50% each.

Problem 1 (50%)

1. Consider a two-period representative agent model for an open economy.
Here we will look at the general equilibrium case, where we have two
with identical CES-utility functions. In that case, the equilibrium world
interest rate is given by

1 + r =
1

β

(
Y2 + Y ∗2
Y1 + Y ∗1

)1/σ

Here, r is the interest rate, while Yi and Y ∗i are the output levels of
‘Home’ and ‘Foreign’, respectively, for periods i = 1, 2. β is the (com-
mon) discount factor, and 1/σ is the (common) coefficient of relative
risk aversion. An equilvalent way of writing this is

1 + r = (1 + δ) (1 + g)1/σ

where δ = 1/β−1 is the discount rate and g = (Y2 +Y ∗2 )/(Y1 +Y ∗1 )−1
is the global growth rate.

(a) Interpret the effects δ and g have on the equilibrium interest rate
r.

(b) The countries are assumed to be identical in all respects, except
for their output levels. Write g as a function of the two growth
rates, ghome = Y2/Y1 − 1 and gforeign = Y ∗2 /Y

∗
1 − 1.

(c) Let α = Y1/(Y1 + Y ∗1 ) be Home’s share of world output in period
1. Use the result from (b) to explain how α matters for Home’s
influence on the world interest rate.

2. Consider an OLG model for a small open economy. The young at time
t will choose consumption when young (cyt ) and old (cot+1) to maximize
utility. The utility function is U = log(cyt ) + βu(cot+1). If wyt is lifetime
income of a young person at time t, it is easy to show that the solution
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to a young person’s maximization problem is

cyt =
1

1 + β
wyt

c0t+1 = (1 + r)(wyt − cyt ) = (1 + r)β/(1 + β)wyt

The young at time t earn yyt while old earn yot . These levels of income
are assumed to be exogenous and constant over time. Population size is
also constant (normalized to 1 per generation). There is a government
that levies taxes on the young and old, τ yt and τ ot , respectively. There
is no government expenditure, so the government’s budget constraint
is

−(1 + r)Dt +
∞∑
s=t

(
1

1 + r

)s−t
[τ yt + τ ot ] = 0

where Dt is the inital (end of period t− 1) government debt.

This problem will relate to a proposed tax reform. Initially, we imagine
that there were no taxes (τut = τ ot = 0 for all t). There are 2 different
proposals:

Reform 1: Set τ ys = ∆ > 0 and τ os = −∆ for s = 0, 1, 2, ...

Reform 2: Set τ ys = ∆ > 0 and τ 0s = −(1 + r)∆ for s = 0, 1, 2, ...

(a) Find an expression for the lifetime income of a young person at
time t (for the case with taxes), wyt . How is lifetime income af-
fected by the two reforms?

(b) The government’s budget constraint must hold. What must the
initial level of debt, Dt, be for this to be the case for the two
reforms? What is the government’s period by period surplus under
the two reforms?

(c) Explain how the current account and the level of net foreign assets
from time t and onwards will be affected by the two reforms. (Hint:
Look at savings and the government surplus).
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Problem 2 (50%)

In this problem we will discuss a version of the Dornbusch model. The key
equations are:

y = δ(e+ p∗ − p) + g (1)

m− p = y − λi (2)

ṗ = θ(y − ȳ) (3)

i = i∗ + ė (4)

y denotes (log of) domestic production, p the log of price level, i the interest
rate, and e the log exchange rate. Variables with a subscript ∗ are equivalent
foreign variables. ȳ is equilibrium log output and θ is assumed to be a positive
constant. ė and ṗ are the ‘time’ derivatives of e and p, respectively.

1. The endogenous variables in this model are y, i, p and e. In steady
state, ṗ = ė = 0.

(a) Explain how the steady state levels of the exchange rate (ē) and
the price level (p̄) are determined

(b) Then use the system (1)-(4) to express ė and ṗ as functions of
e− ē and p− p̄.

2. The two equations found in (1b) can be used to discuss the exchange
rate dynamics of the model.

(a) Assume δ < 1. Draw a diagram with e on the x-axis and p on
the y-axis. Use the equations you have derived to show how ė = 0
implies a downward sloping curve in the diagram, while ṗ = 0 is
an upward sloping curve.

(b) Give a short interpretation of the signs of the slopes.

3. To complete the phase diagram, we need to determine the sign of ṗ (or
ė) when p (or e) is below or above the ṗ = 0 (or ė = 0) curve.

(a) Draw the arrows that indicate the signs of ṗ and ė, and try to give
an interpretation of the signs.

(b) Draw the saddle path that gives the equilibrium of the model, and
let e0 be the equilibrium value of e for an initial value of the price
level p0. Discuss what happens if the exchange is above or below
e0.
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4. Finally we want to use the phase diagram to analyze the effect of an
unexpected permanent increase in m (which will change the steady
state values p̄ and ē).

(a) Show what the initial response is, and how the variables move
towards the new long-run equilibrium.

(b) Explain what we mean by overshooting. Does the model imply
low or high exchange rate volatility (compared to, say, inflation
volatility)?
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