Quiz 1
Winter term 2009

1) Consider an economy with N individuals.  A typical individual has the following utility function:
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where E0 is an expectation conditional on time zero information.
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where Gt are aggregate per capita government purchases and
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. In this utility function government purchases are a substitute for private consumption. For instance, if the government builds a swimming pool close to your house, you may choose not to build a swimming pool in your own backyard.

The budget constraint for each individual is given by:
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where lst are lump-sum taxes.

Perfectly competitive firms using a Cobb-Douglas production function produce output of the single good:

 MACROBUTTON MTPlaceRef \* MERGEFORMAT (1.4)


[image: image5.wmf]Y

t

=

A

t

K

t

q

H

t

1

-

q

0

£

q

£

1


where, 
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Capital accumulation follows a geometric depreciation rule:
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The aggregate resource constraint is given by:
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The government budget constraint is given by:
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where government purchases are exogenous and have the following law of motion:
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A) (10 points) Define a recursive competitive equilibrium for this economy. 

A recursive competitive equilibrium consists of
1) A value function v(A,G,k,K)
2) pricing functions w(K,H,A), r(K,H,A)

3) individual decision rules k’=k(A,G,k,K), h=h(A,G,k,K) , x=k’-k
4) aggregate decision rules H=H(A,G,K), X=X(A,G,K)

Such that value function is the solution to
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2) The aggregate decisions solve the firm’s problem using the given pricing functions.

3)
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B) (10 points) Derive the set of dynamic equations that govern this recursive competitive equilibrium. (Hint: You will need to calculate the first order conditions for the allocation problem). 
The FONCs for the allocation problem are:
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where,
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And the dynamic equations that govern the aggregate allocations and prices for the recursive competitive equilibrium are:
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C) (10 points) State the recursive Social Planner’s problem. Derive a set of restrictions on the Pareto Optimal policies for consumption, investment and government spending. CAREFULLY interpret your restrictions.
The recursive Social Planner’s problem is:
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The restrictions on allocations that emerge from the FONCS to this problem are:
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The first restriction follows immediately from the fact that government purchases are less than a perfect substitute for consumption.

D) (10 points)Prove that the competitive equilibrium associated with (1.1)-(1.8) is not Pareto Optimal.  

It follows immediately from the fact that government purchases is nonzero in the competitive equilibrium.


E) (5 points) Describe a set of restrictions on the law of motion for government purchases (1.8) under which the competitive equilibrium is Pareto optimal. 

Set the mean and variance of the shock to government purchases in equation (1.17) to zero.

F) (5 points) Assume now that (1.8) can’t be changed. Describe a restriction on the other model parameters such that the competitive equilibrium is Pareto Optimal. 

Set 
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 then government purchases and private consumption are perfect substitutes.  
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