
ECON 102: Intermediate Macroeconomics
Prof. Julio Gaŕın

Fall 2022
Problem Set 5

Due Date: Tuesday, October 25.
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. Also: i) be neat,
ii), for the data part, if the question asks for a graph, copy the graph from Excel to Word and write your answer
next to or below it, iii) when graphing, label all plots, series, and axes accordingly, iv) if a graph has a time
dimension, always plot it on the horizontal axis, v) write down your name, vi) staple all pages together. Have
fun!

Labor Supply

1. Labor Supply with log preferences. Consider the two-period problem in which the household maximizes
the following lifetime utility function:

U = ln c + ln l + ln c′ + ln l′

where c indicates consumption and l indicates leisure. Note that implicitly β = 1 here. So the household
maximizes utility by choosing c, c′, l, and l′, subject to the constraints:

c +
c′

1 + r
= wn +

w′n′

1 + r
h = n + l

h = n′ + l′.

The household is endowed with h units of time in each period, and splits that time between leisure, l, and
work, n. The household takes the prices r and w as given.

(a) Use the three constraints to substitute for c, l, and l′ in the utility function, and then find the first-
order conditions for c′, n, and n′.

(b) Use those first order conditions and the budget constraint to solve for c, c′, n and n′ as function of h,
r, w, and w′.

(c) What is the effect of the current wage w on current labor supply? What is the effect of the future wage
w′ on the current labor supply? What is the effect of r? Briefly explain the intuition for each result.

2. Tell me a story. Suppose that there is a shift in the representative consumer’s preferences. Namely,
the consumer prefers, given the market real interest rate, to consume less current leisure and more current
consumption goods.

(a) What might account for such a change in the consumer’s preferences?

(b) Determine, using diagrams for the current goods and current labor market, the effects of this change in
preferences on current aggregate output, current employment, the current real wage, current consump-
tion, and current investment.

Math Review

3. Let the F (K,N) =KαN1−α with α ∈ (0,1) and A > 0

(a) Take the first, second, and cross derivative of F (K,N). Explain what the sign of each one means.

(b) Divide the function by N and show that the function can be written as F (K,N) = (K/N)α.
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(c) Letting k =K/N , express F (K,N) as a function of just k and let that be f(k).

(d) Take the first and second derivative of f(k). Explain what the sign of each one means.

(e) Based on those derivatives, sketch a graphical representation of the function.
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