
Macroeconomic Theory
Comprehensive Exam May 2019

May 9, 2019

You have three and a half hours for this exam. Neither books nor class notes are permitted. No
electronic devices are permitted.

The exam consists of 3 pages. There are 180 points in total. Each short question accounts
for 15 points and each long question for 60 points. Answer all questions.

Please read the whole exam before starting. Wherever you do maths, explain briefly what
you are doing.

Short Questions (15 points each, answer all four questions)

1. Explain why we cannot directly apply recursive methods (dynamic programming) to some
problems that can be solved in sequence form. Give two examples.

2. In the Diamond-Mortensen-Pissarides model, wages are set by bargaining. Explain why
there is scope for bargaining over the wage in the model.

3. What is the key difference between the perturbation and projection methods used to solve
dynamic equilibrium models?

4. What is the nominal and real return of money? How does it compare, respectively, with
the return on nominal and real bonds?
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Long question 1 (60 points)

Consider an economy where workers have monopoly power over their labor supply. Household
h ∈ [0, 1] solves the problem
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where β ∈ (0, 1) is the discount rate, Cht is consumption, Mh
t is the nominal money stock, Pt

is the price level, Lht are hours worked, W h
t is the nominal wage and ψ, ς, η1, η2, η3 are positive

parameters. Consumption Cht is

Cht =
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,

where chit is consumption of good i by household h, i ∈ [0, 1] and θ > 1. The maximization is
subject to the budget constraint
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where mt = Mt/Pt is the real money stock, δt is vector of prices, bht is a real bond, πt is the
inflation rate, τt is a lump-sum government transfer, dt are profits, pit is the price of good i and

Pt =
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,

is the price index. The maximization is subject to the demand for labor of type h
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(
W h
t
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Lt,

where µ > 1, Wt is a wage index, and Lt is total labor demand. Each household receives in
every period a signal with probability ω. The households that receive the signal can optimally
adjust their wages. The households that do not receive the signal cannot adjust their wages.

1) Write the household problem in recursive form. Justify your choice of state variables.

2) Derive the consumption demand of good cit as a function of its real price and of total con-
sumption. Interpret you result.

3) Derive the money demand function. Interpret your result.

4) Derive the optimal wage of household that receive the signal. Interpret your result.
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Long Question 2 (60 points)

An agent lives for two periods. He/she values consumption in each period with a CRRA utility
function u(c) = c1−σ/(1− σ), with σ > 0, and values utility in both periods equally. In period
1, his/her income is y. In period 2, his/her income is (1 + δ)y with probability p and (1 − δ)y
with probability 1− p, where p = 1/2 and δ > 0. The agent can save by purchasing a bond that
pays no return. Denote savings by a′.

1. Write down the agent’s problem.

2. Derive a condition for optimal behavior.

3. Show formally that the saving rate s ≡ a′/y is independent of y. Explain which feature of
the problem drives this result.

4. Show formally, using all assumptions made, that the saving rate s is strictly positive.
Explain which feature of the problem drives this results.

5. Show formally how the saving rate reacts to a reduction in p. Give an economic interpre-
tation of your finding.

6. Show formally how the saving rate reacts to an increase in δ. Give an economic interpre-
tation of your finding.

Now suppose that this economy consists of many individuals with identical preferences and
income processes. The shocks to their incomes are independent. They can trade a bond, which
pays a return r, which is determined in equilibrium.

7. Define equilibrium of this economy.

8. What statement can you make about the equilibrium interest rate r? Draw an appropriate
graph and explain.
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