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1. Bewley Model. Consider a discrete-state version of the Bewley
model. There is a large number of in�nitely-lived ex ante households
with total measure one. A household maximizes
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where 0 < � < 1: u (�) is strictly increasing and concave. At the
beginning of each period, the household receives the realization of
its employment state st which can take one of m discrete values si;
i = 1; 2; :::;m; yielding a labor income of wsi where w is the real wage.
Let P (i; j) denote the transition probability prob (st+1 = sj j st = si) :
There is only one asset in the economy with which the household can
self-insure against the idiosyncratic employment risk. Asset holdings
are constrained to obey at+1 2 A = fa1; a2; :::; ang : We assume a1 =
�� where � > 0 is a limit on the amount of debt a household is allowed
to hold. Let r denote the net real interest rate.
Now interpret the asset as capital. Assume that it depreciates at the
rate �: Assume a constant returns to scale production F (K;N) with
aggregate capital and labor K and N as inputs, yielding output of the
single good.

(a) With the help of a graph relating �mean asset holdings�under No
Insurance (i.e. self-insurance only) and Full Insurance (i.e. st = s;
for all t) under which the economy collapses to a representative
household setup, discuss the qualitative and quantitative aspects
of precautionary savings. Illustrate how does the real return to
capital (net of depreciation) is determined at stationary equilib-
rium. How large is it compared with the case of full insurance.
Explain why.

(b) Now assume there is a government that issues debt and levies a
lump-sum tax to �nance its consumption each period. For sim-
plicity, assume that government consumption is neither output
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enhancing or welfare enhancing for the households. Let Gt de-
note per capita government consumption, Tt per capita lump-sum
tax and Bt per capita government debt. Then the government
budget constraint is given by

Gt + rBt = Bt+1 �Bt + Tt

Using the graph in part (c), illustrate how does an introduction of
government debt Bt > 0 a¤ect the real rate of return to capital
and aggregate capital stock at the stationary equilibrium. Ex-
plain how an increase in government debt a¤ect the welfare of
average households.

2. Aiyagari Model (from Gary Hansen). The purpose of this exer-
cise is to use discrete state space methods to solve a simple version of
Aiyagari (1994) model, in particular, one without capital. Individual
has access to a storage technology that provides one unit of consump-
tion good in period t+1 for every unit of savings in period t: A typical
household solves the following problem:

maxE

1X
t=0

�t
c1��t

1� �; � > 0

subject to

ct + at+1 � wlt + at

log lt+1 = � log lt + �
�
1� �2

�1=2
"t; "t � N (0; 1)

at+1 � 0

The variable ct is consumption, lt is labor endowment, and at is asset
holdings in period t: Households are liquidity constrained; they cannot
have negative asset holdings. Given that there is no capital, the wage
rate will be a constant depending on the technology (with constant
returns to scale, the technology must be linear). Assume w = 1. In
addition, let � = 0:96; � = 2; � = :0; and � = :4:

(a) Calibrate a two-state Markov chain for log lt

(b) Suppose that at must lie on grid, A = fa1; :::; aNg where a1 = 0:
Begin by letting N = 200 and the maximum asset size aN be
three times maximum income. Compute the household�s optimal
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decision rule, a0 = g (a; l) :Graph this decision rule (you will need
two curves, one for the high labor endowment, and one for the
low). How many ergodic sets are there? What are they? Is aN
large enough? Explain/

(c) Compute the invariant asset distribution for this economy and
graph it. Use it to compute the average asset level in the economy,

(d) Simulate one particular household�s asset holdings for 100,000
periods, using the average asset level computed in part B as the
initial asset level. Compute the average asset holdings over this
simulation.

(e) Compute average consumption for tis economy and compare it
with average consumption under complete market. Also, compute
the average saving rate.
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