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Question 1. This question has two parts:

Consider the following two period overlapping generations model. Agents earn y when young
and 0 when old. There is a fixed supply of housing Hs = 1. Agents utility function is given by

U
(
ctt, ht, c

t
t+1

)
= ln

(
ctt
)

+ αht + βctt+1

where ctt is the period t consumption, ht is the period t housing choice, and ctt+1 is the period t+ 1
consumption of a person born in period t = 1, 2, 3.... The initial old hold the stock of housing stock
and have preferences βc01. Assume that 1 + α > βy.

A. (10 points) Write down and solve the planner’s problem.

B. If pt is the period t price of a house, solve for a competitive equilibrium with housing in the
following parts:

i. (5 points) What is the optimization problem facing a young agent?
ii. (2.5 points) What are the market clearing conditions?
iii. (2.5 points) Define a competitive general equilibrium
iv. (10 points) Solve for an agent’s optimal housing and consumption decision rules. How does

housing depend on the current and future price of houses? Note: in question B.vii you will be
asked to verify whether consumption and housing is non-negative, but in this part of the question
you can ignore those constraints.

v. (7.5 points) Solve for the law of motion for house prices and graph it in (pt, pt+1) space.
Consider only non-negative prices for which pt < y.

vi. (5 points) Solve for a steady state house price level.
vii. (2.5 points) Check that the non-negativity constraints do not bind in a steady state.
viii. (5 points) Does the competitive equilibrium implement the planner’s allocation in a steady

state? Why or why not?
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Question 2. This question has two parts:

A. (25 points) Closed Form: Consider a social planner who faces the problem

max
{ct,kt+1,lt}∞t=0

E
∞∑
t=0

βt[ln ct + b ln(1− lt)], 0 < β < 1

subject to

ct + kt+1 = Atk
α
t l

1−α
t , 0 < α < 1

where A is a stochastic productivity parameter evolving via a first order autoregressive process:

lnAt+1 = ρ lnAt + εt+1, 0 < ρ < 1

with Etεt+1 = 0 for all t.
i. Formulate the problem using Bellman’s functional equation.
ii. Derive the Euler equations and the first order conditions.
iii. Derive a closed form solution for the value and policy function.
iv. Interpret the effects of an increase in ρ on the value and policy functions. Explain.

B. (25 points) Annuity Markets: Consider the following problem faced by a retiree. This retiree
faces a constant probability of death p in each period. He begins retirement with assets a0. In
every period, he decides how much to consume and save. He receives the constant income l in
every period (think of this as social security+pension benefits). This is constant and he receives
this until death. Further, assume that annuity markets are incomplete. In other words, insurance
against the possibility of living too long is unavailable and all this individual can do is save through
one-period risk-free bonds. To make things specific, assume that the momentary utility function is
given by U(c) with discount rate β and preferences are time additively separable.

i. Formulate the individual’s dynamic programming problem
ii. Write down the first-order and envelope conditions
iii. Rewrite the problem under the assumption that markets are complete - i.e. the individual

can borrow and lend freely and that annuity markets are available. Describe the time paths of
consumption and asset allocation in both cases - complete and incomplete markets.

iv. In the data, consumption for retirees tends to be flat until age 75 after which it declines. Is
there any hope for this model to match this pattern?
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Question 3. This question has two parts:

A. (30 total points) Consider the following version of a Lucas asset pricing model, in which an
agent wants to minimize fluctuations in consumption around a mean (which we normalize to zero).
In other words, a representative agent has preferences:

−1

2
E0

∞∑
t=0

βtc2t

over the single nonstorable consumption good ct (“fruit”). The endowment process xt is also mean
zero and follows a Gaussian AR process:

xt+1 = ρxt + εt+1

where 0 < ρ < 1 and εt+1 is an i.i.d. N(0, σ2) random variable.
i. (10 points) Define a recursive competitive equilibrium with a market in claims to the endow-

ment process (“trees”), with pricing function p(x).
ii. (10 points) Characterize the recursive competitive equilibrium and provide an expression for

the pricing function p(x) as explicitly as you can.
iii. (10 points) What is the risk-free one period interest rate in this economy? Interpret your

answer.

B. (20 total points) Consider the following variations on the basic (McCall) sequential search
model. In each case, suppose that workers are risk-neutral, unemployed workers get constant
payments z, jobs last forever (unless specified), and search always yields at least one job offer.

i. (10 points) Suppose that each period an unemployed worker gets two job offers, which are
each drawn in an i.i.d. manner from the distribution F (w). Find the worker’s Bellman equation
and characterize his optimal decision rule. Show that the worker’s reservation wage is higher than
it would have been if he only received one offer each period.

ii. (10 points) Suppose that we allowed workers to quit, but they would not otherwise separate
from firms. That is, at any date an employed worker would have the option to quit his job, become
unemployed, and search for a new job. In addition, suppose that wages are no longer known with
certainty when a worker accepts a job. That is, unemployed workers receive offers of an expected
wage w drawn from F (w). But once employed, the jobs pay w+ ∆ with probability 1/2 and w−∆
with probability 1/2 for ∆ > 0. The uncertainty is all resolved once the job has begun, that is wages
are constant over time but uncertain at the time of acceptance. Find the Bellman equations for
employed and unemployed workers and characterize their optimal decision rules. Would employed
workers ever quit?

3



Question 4. This question has four parts:

A. (14 points) In our discussion of Burnside and Eichenbaum (1996), we derived the following
equation:

1

Ct
= βEt

[
1

Ct+1

[
(1− α)

Yt+1

Kt+1
+ 1− δUφt+1

]]
(1)

Throughout this problem, use Xss to refer to the steady-state version of any endogenous vari-
able, X. And, define x̂t = log

(
Xt
Xss

)
.

i. Assume that there is no underlying trend in productivity, and that U ss = 1. Find an

expression for the steady-state capital to output ratio, K
Y
ss

ss .
ii. Find the log-linear approximation to Equation 1.

B. (10 points) In the model of Bernanke and Gertler (1989), an optimal contract solves the
following constrained maximization problem. In what appears below, πi is the probability that the
output of the project is κi units of capital; c2 is the consumption of the entrepreneur if she reports
the good state; c1 is the consumption of the entrepreneur if she reports the bad state and is not
audited; ca is the consumption of the entrepreneur if she reports the bad state and is audited; and
p is the auditing probability:

max
p,c1,c2,ca

π1 (pca + (1− p) c1) + π2c2

subject to

r (x− Se) ≤ π1 [q̂κ1 − p (ca + q̂γ)− (1− p) c1] + π2 [q̂κ2 − c2] (2)

c2 ≥ (1− p) q̂ (κ2 − κ1) + c1 (3)

c1 ≥ 0; ca ≥ 0; p ∈ [0, 1]

i. Describe, in your own words, what the constraints given by Equations 2 and 3 represent.
ii. Explain why the constraint given by Equation 2 will always bind.

C. (16 points) Consider the problem of an individual firm, as described by the following value
function

V (A, k) = max
k′

A1−α (k′)α − (k′ − k)− f · 1k′ 6=k · k + 1k′<k (1− λ)
(
k′ − k

)
− φk

2

(
k′

k
− 1

)2

+R−1 ·
∫
V
(
A′, k′

)
dF

(
A′

A

)
Here, A represents the firm’s productivity, and k represents the capital stock with which the

firm enters the period.. Furthermore, α ∈ (0, 1), f ≥ 0, λ ∈ (0, 1], φ ≥ 0, and R−1 ∈ (0, 1). In the
rest of the problem, use ”q” to refer to Tobin’s marginal q.

i. Suppose f = 0, λ = 1, φ > 0. Describe the relationship between q and investment rates
(measured as k′−k

k ). Is the relationship increasing, decreasing, or neither?
ii. Suppose f = 0, λ < 1, φ = 0. Describe the relationship between q and investment rates. Is

the relationship increasing, decreasing, or neither?
iii. Suppose f > 0, λ = 1, φ = 0. Describe the relationship between q and investment rates. Is

the relationship increasing, decreasing, or neither?
iv. Suppose f = 0, λ = 1, φ = 0. Describe the relationship between q and investment rates. Is

the relationship increasing, decreasing, or neither?

D. (10 points) In a few sentences, describe Hansen (1985)’s indivisible labor model. Along
which dimension does this variant of the RBC model help in ”fitting the data”?
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