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April 28, 2020

Science: In the first lectures of this second part of the course we have gone through international
businesscycle facts and the open endowment economy, where the main diﬀerence has been the
introduction of the trade balance and current account. In this problem set, given three distinct
settings of the open endowment economy model, we will study the eﬀects of permanent changes
in producticity, anticipated interest rate changes and conclude by obtaining the predicted second
moments of the model.

Miscellaneous: Deadline is Thu 14 May at 10:00. Submission via email: jose.elias.gallegos@iies.su.se.
By that same time, I will upload solutions to my webpage, https://www.joseeliasgallegos.
com/macroeconomics-ii-phd.html. You will have 24 hours to go through the solutions, and we
will discuss them in class. Only one solution set is allowed per student.
I cannot stress enough how much I encourage working in groups. I learnt more in those
discussions than in the lectures. As usual, your solution set should be genuinely unique.
I do not require typed solutions. Actually, I only recommend it if you have the objective
of learning LATEX. If you are already proficient, do not use your time on that. I do appreciate
legible hand-writting.
And, please, stay safe.

1

Exercise 1: An Economy with Endogenous Labor Supply
Consider a small open economy with preferences described by the utility function
E0
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where U is a period utility function given by
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where c̄ is a satiation point. The household’s budget constraint is given by
dt = (1 + r)dt−1 + ct − yt
where dt denotes real debt acquired in period t and due in period t + 1, and r > 0 denotes the
world interest rate. Output, yt , is produced according to
yt = Aht
Households are also subject to the no-Ponzi-game constraint
lim Et

j→∞

dt+j
≤0
(1 + r)j

(a) Assuming that β = (1 + r)−1 , derive the equilibrium laws of motion of consumption, labor,
debt, the trade balance and the current account.
(b) Assume that in period 0, unexpectedly, the productivity parameter A increases permanently to A′ > A. Plot the eﬀect of this shock on output, consumption, labor, the trade
balance, the current account, and the stock of debt considering two cases:
Case 1 :

A = 0.9 and A′ = 1.1A

Case 2 :

A = 1 and A′ = 1.1A

For both cases assume that c̄ = 1, r = 0.05 and that the initial real debt is 0.1. Comment
your findings.
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Exercise 2: Anticipated Interest Rate Decline
Consider a small open endowment economy enjoying free capital mobility. Preferences are described by the utility function
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with β ∈ (0, 1). Agents have access to an internationally traded bond paying the interest rate rt

when held from period t to period t + 1. The representative household starts period zero with
an asset position b−1 . Each period t ≥ 0, the household receives an endowment yt . Households
know the time paths of {rt } and {yt } with certainty. The sequential budget constraint of the
household and borrowing limit are given by, respectively
ct +

bt
1+rt

limj→∞

= yt + bt−1

bt+j
s=0 (1+rt+s )
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≥0

(a) Derive the household’s present value budget constraint.
(b) Derive the equilibrium paths of consumption and assets.
Assume now that in period 0 it is learned that in period t∗ ≥ 0 the interest rate will decline
temporarily. Specifically, the new path of the interest rate is
rt =

$

rt
rt′ ∗ < rt∗

for all t ≥ 0 and t ∕= t∗
for t = t∗

(c) Consider a storage economy with yt = 0 for all t and b−1 > 0. Find the impact of this
anticipated interest rate cut on consumption at the date of announcement; that is, find
ln c′0 /c0 where c′t denotes the equilibrium path of consumption under the new interest
rate path, and ct denotes the equilibrium path of consumption under the old interest rate
path. Discuss whether this anticipated future rate cut stimulates demand at the time it is
announced. Provide intuition.
(d) Consider now an endowment economy with b−1 = 0 and yt = y > 0 for all t. Find the

impact on consumption of this anticipated interest rate cut and analyze whether the impact
in period 0 is equal in size to the anticipated interest rate cut and whether it depends on
the anticipation horizon t∗ . That is, do anticipated interest rate cuts have a smaller eﬀect
on current consumption the further in the future they will take place? Provide intuition
for your findings.
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Exercise 3: Predicted Second Moments
Consider a small open endowment economy with preferences described by the utility function
E0
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The sequential budget and the sequence of borrowing constraints are given, respectively, by
ct + (1 + r)dt−1 = yt + dt
lim Et

j→∞

dt+j
≤0
(1 + r)j

Output, yt , follows an AR(1) process
yt − ȳ = ρ (yt−1 − ȳ) + εt
'
(
iid
where εt ∼ N 0, σε2 . Assuming that ρ = 0.9, σε = 0.03, ȳ = 1, r = 1/β − 1 = 0.1, d−1 = ȳ/2,
and y−1 = ȳ, discuss the results after completing the following procedure
(i) Simulate the economy for 100 years and discard the first 50 years.
(ii) Compute growth rates of output and consumption and the trade-balance-to-output ratio.
(iii) Compute the respective standard deviations of the growth rates and the correlation between
output growth and the trade-balance-to-output ratio (i.e., σgy , σgc and ρgy,tby ).
(iv) Replicate steps 1-3 1,000 times while, for each replication, keeping record of σgy , σgc and
ρgy,tby .
(v) Report the average of σgy , σgc and ρgy,tby over the 1,000 replications.
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