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1 Question 1

Assume a standard Diamond model with given factor prices and no-
tations as in the reader. Individuals die at the end of the first period
of life with a probability (1 − ε). There is no technological progress
(x = 0). Expected lifetime utility is described by:

Ut = u(cyt ) +
ε

1 + ρ
u(cot+1) (1)

Where the felicity functions u are of the Constant Intertemporal Elas-
ticity of Substitution type.

u(c) =
c1−θ − 1

1− θ
(2)

I. Derive an expression for savings per worker as a function of factor
prices and parameters. Compare the result to the equation derived
in the reader for the case without longevity (eq. 37) and for the case
with longevity utility (eq. 63). Interpret your result.

We can use the utility function (eq. 1) and the felicity function (eq. 2) together
with the budget constraints to answer this question.

cyt = wt − st (3)

cot+1 =
1 + rt+1

ε
st (4)

First we have to derive the Euler equation, by maximizing lifetime utility with
respect to savings:

∂U

∂st
= u′(cyt )

∂cyt
∂st

+
ε

1 + ρ
u′(c0t+1)

∂cot+1

∂st
= 0 (5)

⇒ − u′(cyt ) +
ε

1 + ρ
u′(cot+1)

1 + rt+1

ε
= 0

⇒ − u′(cyt ) +
1 + rt+1

1 + ρ
u′(cot+1) = 0

1 + rt+1

1 + ρ
=

u′(cyt )

u′(cot+1

(6)

Equation 6 is the starting point, where we have to use equation 2 to get to the
Euler equation.

1 + rt+1

1 + ρ
=

(cyt )
−θ

(co
t+1)−θ

cot+1 =
1 + rt+1

ε
st (7)

1


	Question 1

