
Macroeconomic Theory
Comprehensive Exam 2012

May 22, 2012

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

The exam consist of 4 pages. There are 180 points in total. Each short question accounts
for 10 points and each long question for 60 points. Answer six of the nine short questions and
two of the three long questions.

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

Short Questions

1. In a fixed-price, demand-determined macro model, an income elasticity of money demand
of zero implies that monetary policy has no effect on interest rates or real GDP. Comment.

2. If the real interest rate is greater than the growth rate of real GDP, a country starting out
with a small public debt can avoid future debt problems by setting the primary deficit to
zero in each year. Comment.

3. Many economists are concerned with the acceleration in Canadian house prices over the
last decade. Considering that around 90% of the household wealth is held in the form of
real estate, what are the likely problems of a sudden and large decline in the price of real
estate. Is there something the Bank of Canada could and should do about this situation?

4. Discuss the effects of aging populations on the real interest rate (Distinguish between a
close and an open economy).

5. The Euro and the crisis. Some economists have always claimed that Europe is not an
optimal currency area. Discuss the conditions under which a region should have the same
currency.

6. In a small open economy like Venezuela a temporary negative shock (for instance, since
Venezuela is a major oil producer, one can think of the effects of a temporary drop in
the price of oil) will have a bigger effect on consumption and the current account than a
permanent shock. Comment.

7. Consider a job search model à la McCall. Explain why a reservation wage policy is optimal
in such a model. In the standard model, the reservation wage does not change with
unemployment duration. Give two reasons (and explain) why and how the reservation
wage might change with unemployment duration.
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8. Imagine that you get hired as a macroeconomic policy advisor to the Canadian government.
The government is considering a large fiscal stimulus and trying to evaluate its potential
effects. A colleague proposes to regress the historical time series of Canadian quarterly
GDP on quarterly government spending figures, and to use the estimated coefficient to
infer the strength of the proposed stimulus. What do you think about this proposal? (In
your answer, please focus on macroeconomic rather than strictly econometric issues.)

9. Consider an exchange economy populated by a unit continuum of infinitely-lived agents.
Agents maximize expected utility. They derive utility from consumption, with log utility.
They discount future utility using a discount factor β ∈ (0, 1).

In this economy, output falls from a tree. The tree yields xt units of non-storable output,
where xt is a non-negative random variable. There are no other sources of output. The
tree’s output is paid as a dividend to the tree’s owner(s). Agents can trade shares in the
tree. There is one share; fractions of the share can be traded. A fraction of the share gives
right to the same fraction of the dividend.

Now consider an option that entitles its owner to exercise the right to buy, but only if the
owner chooses to do so, one tree next period at a fixed price p̄. The price p̄ is known at t,
whereas the option to buy is exercised at (t+ 1). Write down an expression for the price
of the option. (You do not need to derive the asset pricing formula.) What does it depend
on? Explain intuitively how changes in these factors affect the option price.

Long question 1

In many European countries today, there is an active debate about the ability of governments
to stimulate their economies through increases in public spending. Some argue that increases in
government spending are effective in dampening a recession and encouraging growth; others ar-
gue that only reductions in government spending will generate the needed private-sector recovery
and economic growth.

1. Provide a sketch of a macro model in which an increase in government spending is effective
at increasing real GDP (or perhaps its growth rate). What are the key assumptions on
which such a model is based?

2. Provide a sketch of a macro model in which a reduction in government spending generates
an increase in real GDP (or perhaps its growth rate). What are the key assumptions on
which such a model is based?

3. What is your view on this issue? In order to stimulate an economy in recession, what
would be your recommendation for fiscal policy, and why?

Long question 2

Consider an overlapping-generations economy where each agent lives for two periods and there-
fore at any point in time there are two generations alive, one young and the other old. Agents
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when young work, consume and save. Agents when old, simply consume the proceeds of their
saving. Assume each generation is made of identical individuals. Preferences of one of the
individuals of the generation born in period t are given by,

U (cit, dit+1) = µ ln (cit) + β ((1− µ) ln (dit+1)) (1)

where cit and dit+1 are consumption when young and old respectively, 0 < β < 1 is the rate of
time preference and µ is a measure of the relative importance of consumption when young.

Each agent has access to a Cobb-Douglas technology where capital, Kit, labor, Lit, and TFP,
At, are combined to produce a single composite good, output, that can be costlessly transformed
into consumption and capital.

Yit = Kα
it (AtLit)

1−α (2)

Assume TFP and population grow at the exogenous rates g and n respectively Finally capital
depreciates at an exponential rate, δ.

Since agents are identical you can drop the i subscripts for the moment (from a) to h) both
included).

a) Is labor supply exogenous or endogenous in this problem? How would you endogenize it?
b) Denote by by rt and wt the real interest rate and the real wage per unit of effective labor.

Find expressions for these two variables in terms of capital per unit of effective labor, kt =
Kt

AtLt
.

c) Solve the household problem for the generation born at t. Find and interpret the Euler
equation.

d) Find the aggregate level of saving in this economy. Does it depend on the interest rate?
Why?

e) Characterize the law of motion of capital and find the steady-state of this economy.
f) Does this economy achieve the golden rule level of capital? Can it exceed it?
g) If the economy exceeds the golden rule level of capital, is the market solution efficient?

Explain. In these circumstances propose a policy that improves welfare (no need to do math)
of the current and any future generation.

h) Now let’s concentrate on a single generation (so I drop time subscripts) but let’s assume
that agents differ in their productivity endowments so that wi is individual specific. Furthermore
assume preferences are given by

U (ci, di) = µ ln (ci − γc̄) + β ((1− µ) ln (di)) (3)

where c̄ is simply average first-period consumption of the generation of interest. Find the
optimality conditions for this problem.

i) The average household is the one that receives the average wage w̄ and therefore chooses
to consume average consumption, c̄. Find his saving rate (saving level divided by labor income).

j) Find the saving rates of the rest of the households. How does this rate vary with (indi-
vidual) income?
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Long question 3

Consider two countries, S and L. S is small and is inhabited by a risk-averse representative agent.
L is large (think of it as the rest of the world) and is inhabited by a risk-neutral representative
agent. Both agents only value consumption.

Suppose that world output Y is constant. World output is split between S and L. Every
period, with probability p, S receives a fraction η ∈ (0, 1) and L a fraction 1 − η and with
probability 1 − p, S receives a fraction 1 − η and L a fraction η. There is no other source of
income. Output cannot be stored.

First, suppose that markets are complete.

1. What assets are needed to ensure this?

2. Write down each country’s budget constraint.

3. Write down an appropriate definition of equilibrium.

4. Show what the optimal allocation is like.

Now suppose that only a bond is traded.

5. Write down the budget constraints.

6. Write down an appropriate definition of equilibrium.

7. Show what the optimal allocation is like.

8. Draw a graph that shows consumption today and tomorrow for the optimal policy for
country S.

9. Show that country S is worse off under incomplete markets. Is this always the case?

10. Consider a decrease in η. Show, using a graph, how this affects current consumption.

11. Does this economy have a steady state with constant asset holdings? If yes, how is it
affected by η?

12. What would the effect of serial correlation in η be? Argue in words.

Now let’s get a bit more realistic.

13. Explain what the natural borrowing limit is, both for cases with and without uncertainty.

14. In the setting of this question, could this limit ever bind?

15. Consider recent events. Consider a country with a debt to GDP ratio of around 150%.
This certainly is far from its natural borrowing limit. Still, the country has trouble bor-
rowing further. Argue why others are reluctant to lend to it. Sketch a way of modelling
this situation. Propose a mathematical expression for a borrowing limit implied by your
argument. (This could be quite abstract; make sure to define terms clearly.) How do risk
aversion and η affect this limit?
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