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1. Growth Theory (40 points)
Consider an in…nite time horizon problem with a household and a …rm. The household takes
as given the sequence of prices fRt ; wt g and chooses how much to consume, invest, and work
fct ; kt ; nt g : The objective function of the household is given by the in…nite discounted utility:
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Suppose that investment is taxed at the rate : The budget constraint of the household is
ct + (1 + ) kt+1

Rt kt + wt nt :

The …rm maximizes its pro…t in every time period. The …rm takes as given the sequence of
prices fRt ; wt g and chooses the production inputs fKt ; Nt g : The production function for the
…rm is given by
f (Kt ; Nt ) = (Kt ) (Nt )1 :
(a) Write down the household Euler equation for this problem.
(b) As a function of the parameters ( ; ; ; ) ; solve for the policy function g(k):
(c) Consider a 2-country model with identical parameters ( ; ; ) = (0:95; 0:35; 3:5) in both
countries. Suppose that 1 = 0:4 and 2 = 0:1 (the values of the investment tax in each
country). What is the ratio of country 1 steady state output relative to country 2 steady
state output?
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2. New Keynesian Model (30 points)
In the New Keynesian model, consider the e¤ects of a technology shock (set the monetary
policy shock (t) = 0). The technology shock is an AR(1) process
a(t) =

a a(t

1) +

a (t);

for a 2 (0; 1) and where a (t) is a random shock drawn from a normal distribution N 0;
The optimal solution to the system of equations
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Recall that the output gap is de…ned as:
y~(t) = y(t)

y n (t)

and the natural output level is de…ned in terms of the parameters
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(a) Write down an expression for y(t) as a function of a(t):
(b) If a(t) increases, will the output y(t) increase, decrease, or stay the same? Justify your
response. For this question, you may use the fact that 0 < nya < 1:
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3. Leverage Cycle (30 points)
Consider a 2-period leverage cycle model with one asset and one commodity. In the second
period, two possible states can occur (Good and Bad). The payout of the asset in the Good
state is 1 and the payout of the asset in the Bad state is 0:5: The initial endowment of the
commodity equals 1 for all households. The initial endowment of the asset equals 1 for all
households. There exists a unit mass of households in the economy. Di¤erent from the notes,
the households are uniformly distributed in the set [0:25; 0:75] ; where household h has the
probability h that the Good state will occur (and probability 1 h that the Bad state will
occur).
Allow the households to borrow, where borrowing is secured with collateral.
(a) What fraction of households are borrowers in the economy?
(b) Solve for the equilibrium price of the asset in the initial period.
(c) Solve for the equilibrium leverage in the economy.
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