
Problem Set 7

Intermediate Macroeconomics, Fall 2014
The University of Notre Dame

Professor Sims

Instructions: You may work on this problem set in groups of up to four people. Should you
choose to do so, please make sure to legibly write each group member’s name on the first page of
your solutions. This problem set is due in class on Thursday, November 13.

(1) The Algebra of Investment Demand: Suppose that we have a standard set up in which
firms produces output using capital and labor, where it owns the capital and makes the capital
accumulation decision. This problem asks you to go through the algebra of the firm problem.

The firm problem is to choose Nt, Nt+1, It, and It+1 to maximize the present discounted value of
firm profit (assume that 0 < α < 1, and that 0 < δ < 1):
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(a) Provide a terminal condition on Kt+2 that allows you to eliminate It+1 as a choice variable.

(b) Solve the period t capital accumulation equation for It in terms of Kt+1 and Kt. Re-write
the problem as an unconstrained maximization problem of choosing Kt+1. Find the first order
conditions for the choices of optimal Nt, Nt+1, and Kt+1.

(c) Use each of these first order to conditions to derive “demand” curves for Nt, Nt+1, and Kt+1.
Discuss how wt affects the demand for Nt (holding everything else fixed); how rt affects the demand
for Kt+1; and how At+1 and q affect the demand for Kt+1. Provide some intuition for these effects.

(d) Use your expression for the demand for Kt+1, along with the accumulation equation for cap-
ital, to derive an expression for the demand for investment, It. Argue that the demand for It is
increasing in q and At+1, and decreasing in rt.

(2) Graphically Characterizing Equilibrium: Suppose that we have our standard equilibrium
model with production. The equations characterizing the equilibrium in period t are:
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N s
t = N s(wt, rt)

Ct = C(Yt −Gt, Yt+1 −Gt+1, rt)

Nd
t = Nd(wt, At,Kt)

Idt = Id(rt, At+1, q,Kt)

Yt = AtF (Kt, Nt)

Yt = Ct + It +Gt

(a) What are the exogenous and endogenous variables in the model?

(b) Briefly write out, in words what each of these equations says, and write down the signs of the
partial derivatives of each decision rule (labor supply, consumption, labor demand, and investment
demand).

(c) Write down the definition of the Y s curve and graphically derive it.

(d) Write down the definition of the Y d curve and graphically derive it.

(e) Graphically analyze the equilibrium effects of an increase in At. Show how the curves shift and
qualitatively document how each endogenous variable reacts in equilibrium.

(f) Graphically analyze the equilibrium effects of an increase in q. Show how the curves shift and
qualitatively document how each endogenous variable reacts in equilibrium.
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