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Problem Set 1

Problem 1: Getting Intuition for Grid Search Consider the following stylized consumption-
savings model. Agents live for two periods. During period 1, they earn income m, and must choose
to allocate their resources between consumption today c1 and savings, a. During period 2, they
earn interest on their savings and consume all of their budget, c2 = (1 + r)a. After period 2, they
exit the model. Their dynamic problem is given by the following:

max
c1,c2,a

u(c1) + βu(c2) (1)

s.t. c1 + a ≤ m (2)
c2 ≤ (1 + r)a (3)

a) Characterize the optimal policies (c1, c2, a) analytically (by hand) for any β, r, u(c).

b) Assume that utility is power utility, u(c) = c1−σ

1−σ , with σ = 2, and that r = 0.04 and β = 1
1+r .

Set up an income grid from 1 to 10 with 10 grid points (like we did in class). Set up an asset
grid with 10 points and solve for the optimal consumption decisions in periods 1 and 2.

c) Plot the period 1 and 2 consumption decisions as well as the savings (the residual of income
minus period 1 consumption) decisions.

d) Now, using the analytical solutions that you found from part (a), find the “true” consumption
and savings decisions. Use the parameter assumptions and values in part (b), and then plug
in the income grid specified in part (b). This is the exact solution of the model. Compare the
values that you find here to the approximate solution you found in part (c) by plotting your
exact solution and the approximate solution on the same graph for consumption (periods 1
and 2) and savings.

e) Why are the results different when you get an exact solution versus an approximate solution?
What would improve the accuracy of the approximate solution?
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