
AECO601 Macroeconomics I

Assignment 2

1.Consider a 2 period endowment economy. A large number, N, of indi-
viduals live for both periods. Their preferences are given by
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where ct is period t consumption. Endowments of the single perishable con-
sumption good are {e1, e2} .

(a) Allowing for a market in inside-money solve for the competitive equilib-
rium interest rate and the equilibrium allocation.

(b) now suppose an imperfect storage technology (a fridge) is available so
that for every unit stored in period 1, γ < 1 units of the good are
available in period 2. What values of {e1, e2} are consistent with be-
ing indifferent between using the storage technology and not using it?
Fixing these values of the endowments suppose γ increases (i.e. fridges
improve) solve for the effect on the equilibrium allocation and interest
rate on inside money. Comment on your results.

2. (Problem devised by Prof. Williamson) Consider the following repre-
sentative agent model. There is a representative consumer, with preferences
given by

∞∑
t=0

βt[u(ct) + v(lt) + ϕ(gt)]

where β is the discount factor, with 0 < β < 1, ct is consumption, lt is
leisure, gt is the quantity of public goods, and u(·), v(·) , and ϕ(·) are each
strictly increasing, strictly concave, twice continuously differentiable, and
have the property that u′(0) = v′(0) = ϕ′(0) =∞. The government’s budget
constraint in period t is

gt + (1 + rt)bt = τ t + bt+1

for t = 0, 1, 2, ..., where rt is the real interest rate, bt is the quantity of one
period bonds issued in period t − 1 by the government, and τ t is a lump
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sum tax paid by the representative consumer. Assume that b0 = 0. The
technology is given by yt = ztnt where yt is output, zt is labor productivity,
and nt is labor input. The sequence {zt}∞t=0 is exogenous. Suppose that
the government chooses the path for government spending {gt}∞t=0 so as to
maximize the welfare of the representative consumer, and suppose {zt}∞t=0 =
{z∗, z∗∗, z∗, z∗∗, ...}, where z∗ > z∗∗. That is, labor productivity is high in
even periods and low in odd periods (it follows a two-cycle).

(a) Show that consumption, leisure, employment, government spending, and
the real interest rate also follow two cycles.

(b) Determine whether consumption, leisure, employment, government spend-
ing, and the real interest rate, respectively, are higher in even or odd
periods. Explain your results.

(c) Suppose two alternative paths for taxes: (i) τ t = gt for t = 0, 1, 2, ...;(ii)
τ t = τ ∗ for all t, where τ ∗ > 0 is a constant. Does it matter for the com-
petitive equilibrium whether the government chooses (i) or (ii)? What
is the path followed by the government deficit and the government debt
given policies (i) and (ii)?
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