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Exercise 1

Assume that the utility function u; represents i's preferences over a
set of alternatives X = {x1,x2, ...,x,}. Show that

a) i's preferences are transitive;

b) the function v; denoted by v;(x) = f(uj(x)) also represents i's
preferences if f is a strictly increasing function.

c) Assume now that there are only 2 alternatives, i.e.
X = {x1,x2}. Assume that there are 2 people in the society
and person 1 prefers x; over x> while person 2 prefers x, over
x1. Choose some utility functions vy and u, to represent their
preferences. Assume that society chooses the alternative x
maximizing u1(x) + u2(x).

o Which alternative does society choose with the utility
functions you chose?

o Show that a transformation as in the previous subquestion can
change society’s choice. What is the problem and how does it
come about?
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Exercise 2

Assume that there are m people in society and society has to
choose an option from X = {x1,x2, ...,xp}. The preferences of
each member of society can be represented by a utility function u;.
Society chooses the alternative x € X maximizing > " ; u;i(x).
Show that the chosen alternative is Pareto efficient.
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Exercise 3

Assume i's preferences over lotteries on the set of outcomes
{healthy ill, dead} satisfy the assumptions of the von
Neumann-Morgenstern expected utility theorem and can therefore
be represented by three numbers uhe@/thy il and y9ead  Assume
that vheathy — 1 ¢ = 0.75 and u9e? = 0.

a) Treatment 1 leads to the probability distribution (0.3, 0.5, 0.2)
(over {healthy,ill, dead} ) while treatment 2 leads to the

probability distribution (0.4, 0.3, 0.3). Which treatment does i
prefer?

b) Show that i's preferences over lotteries can also be represented
by the three numbers v"ealthy = a - uhea/thy 4 p,
vl = 2. 4" 4 b and v = 5. y9ead 1 b where a > 0 and
b € R are some real numbers.
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c) Show by means of an example that i's preferences are not
necessarily represented by vhea/thy — f(yhealthy) il — £ (il
and v9e2d = f(y9e39) for some strictly increasing function f.
Why does this not contradict our result from exercise 1 above?
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