Macroeconomics 2 Problem set 3
Summer 2010 Markus Roth

1. Budget constraints

Consider a period budget constraint of the form
Ct+ a1 = (1 + r)at + 2y (PB)

and a lifetime budget constraint of the form

= 1 \° > 1 \°
Z (m) Cirs = (1+1)as + ; (m) Tits (LB1)

s=0
where ¢; denotes consumption, a; denotes assets, and x; is income in
period t.
e Use the period budget constraint (PB]) and the no-ponzi game
condition to derive the lifetime budget constraint (LBII).
e Use the lifetime budget constraint (LBI) to derive the period bud-
get constraint (PB]).
2. Consumption

The representative household maximizes

max [, Z LU (¢tys) (1)
{ersdZo 155
subject to (LBI)). Household‘s period utility function is given by
«
Ulcers) = Cers — §C?+sa (2)

where a > 0 is a parameter.

e Derive the Euler equation to this problem.
e Does expected consumption rise over time? For your answer dis-
tinguish the three cases (1 + r) § L.
3. Permanent income hypothesis

Consider the objective function (), the period utility function (2)) and
a budget constraint of the form

Eti<1ir)ici:(1+'r’)ao+Eti(1ir)i:ci. (LB2)

i=0 i=0
Assume that S(1+7) = 1.
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e Use the Euler equation derived under problem 2 and the lifetime
budget constraint (LB2)) in order to show how actual consumption
depends on lifetime wealth.

e Derive the growth rate of consumption Ac; = ¢; — ¢;_1.
e When does consumption grow/shrink, i.e. when is A¢; # 0.

e Assume income follows a random walk
Ty = Ty + €441, (3)

where &;4, ~ N(0,0?) for s > 0. Determine a specific expression

for Ac;.

4. Optimal taxation

A representative agent maximizes lifetime utility ({I). The period utility

function is given by
l1—0o
1

C s —
Ulciys) = %

, (4)

which has the property of a constant relative risk aversion (CRRA). The
government levies a consumption tax 7. such that the period budget
constraint is

(1+ 1) 4+ arer = (1 +7)ay + 2. (TPB)

e Derive the Euler equation.

e [s the tax distortionary?
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