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Additional Practice Problems

1) Endowment Economy Consider an economy populated by two types of infinitely lived
consumers called “odd” and “even.” There is a unit mass of each type of consumer. There is
a single consumption good in the economy. The economy starts at t = 0. Odd agents have
en endowment sequence

eo = {3, 1, 3, 1 . . .}

while even agents have
ee = {1, 3, 1, 3 . . .}

The preferences of both types of agents are described by the utility function

U(c) =
∞∑
t=0

βt ln(ct)

a) What is the commodity space for this economy?

b) What are the consumption possibility sets Xo and Xe?

c) Define a competitive equilibrium in this economy.

d) Verify that the conditions for the First and Second Welfare Theorems hold.

e) Compute the equilibrium allocations and prices.

f) How does the allocation depend upon the discount factor β? Explain.

2) Calibration Consider a standard Neoclassical growth model with a labor-leisure choice. The
representative agent solves the following problem

E0

∞∑
t=0

βt2
√
cγt (1− ht)1−γ s.t. ct + xt ≤ kθt h1−θt kt+1 = (1− δ)kt + xt

Suppose that the steady state capital-ouput ratio, consumption-output ratio, and average
hours worked are 0.8, 3.0, and 1

3 , respectively. Moreover, assume that labor share is 3
5 .

a) Formulate the Bellman equation for this problem.

b) Find the equilibrium conditions and conditions pinning down the model’s steady state.

c) Calibrate the model parameters to match the above ratios.

3) Stochastic Cake-Eating Consider an individual with preferences

U =
∞∑
t=0

βt
ztcθt
θ β ∈ (0, 1) 0 < θ < 1
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where the preference shock {zt} is i.i.d. and takes values in a finite set Z. The individual
must choose an optimal path for consumption out of wealth A. The interest rate is r > 0, so
the law of motion for wealth is

At+1 = (1 + r)(At − ct)

a) Formulate the problem as a dynamic program.

b) Show that the operator T defined by the right hand side of the Bellman Equation maps

H0 into itself. Here, assume that H0 is the function space described by v(A, z) = φ(z)A
θ

θ .

c) Show that if v is increasing in z, then so is Tv and so is the associated optimal policy
function g(A, z) = γ(z)A.

d) Suppose that the shocks {zt} are first-order Markov instead of i.i.d. Explain briefly
whether or not you would expect the results in part (b) to hold.

4) Dynamic Contracting Sargent and Ljungqvist problem 22.5.

5) Labor Search Theory Show that the expected duration of unemployment is given by ED =
1
H where H = 1− F (wR) is the hazard rate of unemployment.

6) Labor Search Theory Sargent and Ljungqvist problem 6.2.
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