
ECON 102: Intermediate Macroeconomics
Prof. Julio Gaŕın

Fall 2022
Problem Set 4

Due Date: Monday, October 3.
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!

Consumption-Saving Decisions: Part II

1. The Desire to Smooth Consumption. Consider an individual whose utility from consumption each
period is given by the function:

u(C) = C
1−σ − 1

1 − σ .

The parameter σ controls how much the consumer likes to smooth. Its inverse, 1/σ is called the intertem-
poral elasticity of substitution (low σ means low desire for smoothing and a high willingness to substi-
tute intertemporally.) Suppose that the individual lives for three periods and lifetime utility is given by
U = u(C1)+u(C2)+u(C3) (i.e. there is no discounting: β = 1). Furthermore, assume that there are no taxes
and that the individual’s endowments are: Y1 = 1, Y2 = 2, and Y3 = 3.

(a) Assume σ = 0 (no desire for smoothing, i.e. complete willingness to substitute consumption across time).

i. Describe the shape of the utility function.

ii. If the individual cannot borrow and save, and thus must consume his endowment, what is his
lifetime utility?

iii. If the individual can borrow and save (for simplicity, assume r = 0) and thus in each period can
consume his average lifetime income, what is his lifetime utility?

(b) Now assume σ = 0.5 (some desire for smoothing, but still relatively willing to substitute across time).
Repeat the three parts in 1a.

(c) Now assume σ = 2.0 (greater desire for smoothing, and less willing to substitute across time). Repeat
the three parts in 1a.

(d) Compare your answers for 1a–1c. Explain and justify your results.

Anti-Stiffness Math

1. Show that if r = 0 the equation
T

∑
t=1

C̄

(1 + r)t−1 =
R

∑
t=1

Yt
(1 + r)t−1

can be written as

C̄ = 1

T

R

∑
t=1
Yt.

2. Assuming f ′(k∗) > 0, FK > 0, FN > 0, and f ′′(k∗) ≤ 0, FKK ≤ 0, and FNN ≤ 0, obtain the F.O.N.C. for the
followin problem:

(a) max{Kt≥0,Nt≥0}Πt = AtF (Kt,Nt) − rtKt −wtNt.

(b) Assume F (Kt,Nt) = AtKα
t Nt1 − α and obtain K∗ and N∗.
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