14.06 Intermediate Macro
Spring 2003

Problem Set 4
(due on the day of Lecture # 5)

Problem 1 Augmented Problem (3.10) from Romer

Suppose that output at firm i is given by Y; = KZP‘L%*O‘[K¢L*¢], where K; and L; are the
amounts of capital and labor used by the firm, K and L are the aggregate amounts of capital and
labor, and @ > 0,¢ > 0, and 0 < a+ ¢ < 1. Assume that factors are paid their private marginal
products; thus r = dY;/0K;. Assume that the dynamics of K and L are given by K = sY and
L =nL, and that K;/L; is the same for all firms.

1. What is r as a function of K/L?

(a) What is K/L on the balanced growth path?
(b) What is 7 on the balanced growth path?

2. Now suppose there are no externalities in production, that is Y; = K{XL}_O‘.

(a) Redo 1.
(b) How does the balanced growth path K/L (under no externalities) compare to before?

(c) Does your analysis support the claim that “if an increase in domestic saving raises do-
mestic investment, positive externalities from capital would mitigate the decline in the
private marginal product of capital.” compared to an economy with no externalities from
capital? Explain.

3. Compare the marginal product of capital for firm i with the marginal product of capital for a
social planner.

4. Relax the assumption that a+ ¢ < 1. Suppose a+ ¢ = 1.

(a) What is r in this case?

(b) Does an increase in s affect K /K along the balanced growth path? Compare to case
when 0 < a+ ¢ < 1.

Problem 2 Decentralized Ramsey Model

Consider an economy composed of many identical families and firms. Families are infinitely-lived
with utility functions of the form Uy = [ u(cy)e =P~ ds.

Families can save by investing in capital or by lending money to others at the same interest rate.
Denote nonhuman wealth per capita by a; = ki — by, where b; is debt per capita. The dynamic
budget constraint is a; = wy + rrar — ¢; — nag. (wealth per capita accumulates according to wages
earned plus interest earned on prior wealth minus what a family consumes, and since its is per capita
and there is population growth, the standard na has to be subtracted.) Note that w; and r; denote
the market wage and interest rate. Each firm acts competitively and produces with a constant
returns to scale technology. The aggregate production function is Y; = F(Ky, Lt)






