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Try to answer all questions. Question 1 counts 70 per cent, question 2 30 per
cent.

1 Life-cycle behavior

A consumer lives for two periods. He starts life without any financial assets
and leaves no bequests. His (exogenous) labor income is W1 in period 1, W2

in period 2, while his consumption in the two periods is C1 and C2. His utility
function is

U = u(C1) + βu(C2) (1)

where

u(C) =
{

C(1−θ)/(1− θ) θ 6= 1
ln(C) θ = 1

(2)

and 0 < β < 1.

1. The consumer can borrow and lend at a given real interest rate r. Write
down his life-time budget constraint, derive the optimum condition(s) and
interpret the result. Solve for the levels of consumption and saving in
period 1.

2. Discuss briefly the effects of an increase in the interest rate on consumption
and saving in period 1. What is the role of the parameter θ?

3. Now assume that because of ageing the consumer has considerably lower
labor income in period 2 than in period 1. However, the government has
instituted a compulsory pension scheme. This means that when young
the consumer has to pay a contribution, τ , to the pension system while
when old he receives a pension P = τ(1 + r). How will this affect his
consumption in the two periods and his personal saving in period 1? Can
you think of any good economic reasons for introducing a pension scheme
like this?

4. Suppose that the contribution to the pension system is still τ , while the
pension is τ(1 + r̃), where r̃ is equal to the sum of the growth rates of
population and income. Explain why this may be an interesting case to
look at. Discuss how consumption and personal savings in period 1 are
affected by this pension system.

5. We now turn from the individual to the economy as a whole. The economy
is populated by overlapping generations of identical individuals that live
for two periods. Each generation is of the same size. Individuals supply
one unit of labor when young, none when old. There is no pension scheme.
The utility functions are as above with θ = 1. The ”per-capita” production
function is

yt = f(kt) = kα
t (3)
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where yt is output per worker, kt is capital per worker and f(0) = 0,
f ′ > 0, f ′′ < 0, f ′(0) = ∞ and f ′(∞) = 0. The wage rate, wt, and
the real interest rate, rt, are determined by the marginal productivity
conditions

wt = f(kt)− ktf
′(kt) (4)

rt+1 = f ′(kt+1) (5)

(rt+1 is the interest rate on an investment from period t to period t + 1).

(a) Explain why in this economy the total capital stock in period t + 1
is equal to the savings of the young in period t.

(b) Use your results from questions 1 and 2 above to derive the law
of motion for the capital stock (the equation that determines the
evolution of the capital stock over time).

(c) Define a steady state in this economy and explain how the capital
stock in the steady state is determined.

2 Ricardian equivalence

Explain what is meant by Ricardian equivalence and state briefly the stan-
dard argument for Ricardian equivalence. Discuss then one of more arguments
against the proposition.
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