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1. Negishi Method

Consider the simple pure exchange economy with three people i =
1; 2; 3 that live forever. Each consumer values sequences of consump-
tion
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with 0 < �1 < �2 < �3 < 1; and the deterministic endowment stream
as

e1t = 1 for all t � 0
e2t = 1 for all t � 0
e3t = 1 for all t � 0

(a) De�ne an Arrow-Debreu equilibrium for this economy.

(b) Solve the Pareto problem, that is solve
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Obviously the solution
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will be indexed by the Pareto
weights � = (�1; �2; �3) :

(c) Find the transfer payments
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necessary to implement
�
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as a competitive equilibrium
with transfers. Here f�tg1t=0 are the shadow prices (Lagrange
multiplier on the resource constraints) on the Pareto problem.

(d) Demonstrate that the ftig3i=1 satisfy the following properties
i. they are homogeneous of degree 1 as function of �:
ii. they sum to zero.

(e) Find the unique AD equilibrium of this model by solving an
appropriate three dimensional systems in the three unknowns
(�1; �2; �3) : Remember to specify all equilibrium element.

(f) Assume �1 = 0:995; �2 = 0:997; �3 = 0:998: Calculate the equi-
librium allocation. Interpret your result.

(g) De�ne the sequential market equilibrium for this economy. Find
the No-Ponzi condition, and use it, together with zero initial as-
set holdings for each agent, to derive the AD budget constraint.
Interpret your result.

(h) Assume the initial asset holdings are zero and �nd the SM equi-
librium for this economy. Especially, �nd the transversality con-
dition for this problem. Show that the No-Ponzi condition is met
if transversality condition is met.

2. A simple model with uncertainty

Consider an economy that lasts for one period. There are two con-
sumers that have endowments of the single consumption goods that
are stochastic. There are three possible states of the word that can
occur. Let S = fs1; s2;s3g denote the set of the possible states of
the world. Let � (s) denote the probability that state s is realized.
Obviously

P
s2S � (s) = 1.

Individuals i = 1; 2 have endowments ei =
�
ei (s)

	3
s=1

that depend on
the state of the world and preferences over consumption allocations
ci =

�
ci (s)

	
s2S given by
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�
(a) De�ne an Arrow-Debreu equilibrium for this economy.

(b) De�ne a Pareto e¢ cient allocation for this economy.

(c) Prove that any equilibrium allocation is Pareto e¢ cient.
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(d) Suppose that

� (s) =
1

3
for all s 2 S

e1 (s1) = 2; e1 (s2) = 1; e
1 (s3) = 3

e2 (s1) = 1; e2 (s2) = 2; e
2 (s3) = 1

Compute the Arrow-Debreu equilibrium for this economy.

3. Chatterjee meets labor supply

Consider the following version of the model in Chatterjee (1994), ex-
tended to include labor supply.

There are I di¤erent types of in�nitely-lived agents. Each agent i 2 I
solve the following problem

max
fhit;citg1t=0

1X
t=0

�tu (cit; hit)

s:t:

cit + ai;t+1 = (1 + rt) ait + wt"ihit

ai;t+1 � 0

where wt and rt are the wage rate and the interest rate, respectively.
Hence, each agent makes a leisure-consumption trade-o¤ where agent
i decided how much to consume each period and how many hours
to work, hit at the economy-wide wage rate wt times the agent�s
individual-speci�c e¢ ciency units "i > 0: The average e¢ ciency unit
is equal to unity:

1

T

IX
i=1

"i = 1

The economy is closed and capital depreciates at rate �: The pro-
duction side consists of a standard Cobb-Douglas production function
taking aggregate labor Nt and capital Kt as inputs:

Yt = F (Kt; Nt)

where aggregate labor is the total supplied e¢ ciency units, Nt =
IX
i=1

"ihit
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(a) Write down the conditions for a competitive equilibrium.

(b) Assume that the utility function is given by

u (c; h) =

�
c� (1� h)1��

�1��
1� �

Show that aggregation holds, i.e. that the distribution of �nancial
wealth and e¢ ciency units have no impact on the dynamics of
aggregate variables.

(c) Suppose the aggregate economy starts out relatively poor (i.e.
with the aggregate capital stock below the steady state): What
are the dynamics of inequality in total wealth. Interpret your
results.

(d) Assume that preference take the form

u (c; h) = v
�
�0 + c

�1 (1� h)1��1
�

where the function v is homothetic (e.g. CRRA or CARA). What
condition must we impose on �0 and �1 in order to get the ag-
gregation hold. What condition must we impose on �0 and �1
in order to get the property that individual consumption is a
constant fraction of aggregate consumption across time.
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