
ECON4310 Fall 2011 Seminar 2

Week 42

1 Labor supply

Consider the savings and labor effort problem of an agent who lives for two
periods and earns a wage w1 when young and w2 when old. His consumption
and labor supply in the two periods are respectively c1, c2, h1 and h2. The
interest rate is r and the agent maximizes

U = u(c1, h1) + βu(c2, h2),

subject to

c1 +
c2

1 + r
≤ w1h1 +

w2h2
1 + r

,

Assume that the utility function is given by

u(c, h) =
c1−γ

1 − γ
+

(1 − h)1−σ

1 − σ

1. Since the utility function is additive, the consumer’s maximization can
be perceived of as taking place in two steps, first the choice of working
hours and then the choice of how the resulting income should be spent.
Focus first on the second choice. Discuss how c1 and c2 are determined
for given h1 and h2. Explain why as a result of this choice the utility of
the consumer can be written as

U = f(r)
y1−γ

1 − γ
+

(1 − h1)1−σ

1 − σ
+ β

(1 − h2)1−σ

1 − σ

where f(r) is a function of the interest rate only and y is lifetime income,

y = w1h1 +
w2h2
1 + r

.

2. Use the results from the previous question to derive first-order conditions
for h1 and h2. Interpret these. (You may want to use a graph to illustrate
each of the conditions).
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3. Suppose first that w2 = 0, so that individuals work only when young.
What is the effect of the wage rate on labor supply? Is it the workers with
high wages or the workers with low wages who work more?

4. Over the last 100 years wages have increased a lot, while labor effort has
declined (on average we have substantially more leisure than our grandpar-
ents). What does this tell us about the parameters of the utility function
above?

5. Suppose now that individuals work in both periods of life. All workers earn
the same wage when young (w1 = 1). However, when old, some workers
have a steep upwards age-profile of wages (w2 > 1), while others have a
decreasing age-profile of wages (w2 < 1). What will their age-profile of
labor supply look like?

6. Can we learn anything from this exercise that is relevant for real business
cycle models?

2 The Solow residual

What is meant by the Solow residual and how is it measured? Discuss briefly
its use in connection with real business cycle models.

2


