Problem 1

Recall that VNM utility functions u : {a,b, ¢} x{L, M, R} — Rand @ : {a,b,c}x{L, M, R} —
R represent the same preferences over P if and only if there exist a € R, and b € R such
that @ = au + b.

(a) Player 1’s preferences are not the same. For if they were, considering outcomes
(a, L) and (a, M) implies that 12 = 2a + b and 5 = a + b, which implies that a = 7 and
b= —2. But, for outcome (a, R), —3 # —3(7) — 2.

u — 3 (where @ is the VNM utility

Player 2’s preferencs are the same, because @ = %

function on the right).

(b) Player 1’s.preferences are the same, because @ = u.

Player 2’s preferences are not the same. For if they were, considering outcomes (a, L)
and (a, M) implies that 5 = 2a + b and 1 = Oa + b, which implies that ¢« = 2 and b = 1.
But, for outcome (b, M), 4 #2(2) + 1.

Problem 2

(a) Since P = A(C) = {(ps, Py Pe) : Pos Py, o = 0,5 + py + p. = 1}, it follows that [; =
I, = (1,0,0). Thus, the VNM utility function u : C' — R given by u, = 1, u, = 0, and

u, = 0 represents a preference relation with indifference sets I; and I.

(b) The VNM utility function v : ¢ — R given by u, = 1, u, = =2, and u, = 0

represents a preferences relation with indifference sets I; and I5.

(c) Continuity is violated: Suppose that every lottery in I5 is strictly prefered to every

lottery in I; (the opposite case in analogous). Let p = (1,0,0) and let ¢, = (% + %, % — %, O).
Then ¢, =~ p for all n € N, but p > ¢ for ¢ = (%, %, O) = lim,, . ¢,. Independence is also
violated.



) € L. But £(0,0,1) + 1 (3,1 1) = (L18) and L # (1) so 1(0,0,1) +
) ¢ L.
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Problem 3

Let C' = {z,y, z} and consider the lexicographic preference relation 7 given by p = ¢ if and
only if either p, > ¢, or [p, = ¢, and p, > ¢,]. I check that this is indeed a preference
relation (i.e., satisfies Completeness and Transitivity) and that it satisfies Independence but
violates Continuity.

Completeness: For all p,q € P, either p, > ¢, ¢z > P, O [p, = ¢, and either p, > g,
or g, > p,|. Hence, p 22 q or q 5 p.

Transitivity: If p = ¢ 77 r for p,q,r € P, then p, > ¢, and ¢, > 7, with p, = ¢, = 7,
only if p, > ¢, and ¢, > r,. Therefore, either p, > r, or [p, = r, and p, > r,]. Hence,
pIT

Independence: For all p,q,r € P and « € (0, 1],

ap+(1—a)r = ag+(1—a)r

Y

—

ap, +(1—a)r, >  ag.+(1—a)r, or

lope + (1 —a)re = ag+(1—a)ry and apy + (1 —a)ry = agy + (1 —a)ry
R
Pr > quoOr [p, = ¢, and p, > q,]
<~
P Z q

Violation of Continuity: Let p = ( ,0 l) and let ¢, = (% — %, % + %, 0). Then p 7= q,
0

for all n € N, but ¢ = p for ¢ = (1,1,
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