14.123 Microeconomics IIT—Problem Set 2
Muhamet Yildiz

Instructions. You are encouraged to work in groups, but everybody must write their own
solutions. Each question is 33 points. Good Luck!

1. This question is about experimental design to avoid the complications due to risk
aversion. There are two subjects, named Ann and Bob, with unknown utility functions
us : R — R and up : R — R, respectively. The utility functions are normalized by
setting u; (0) = 0 and w; (1) = 1 for each subject i. A bargaining problem is defined as
a set L of lottery pairs (p,q) on R. If the subjects agree on some (pa,pp) € L, then
Ann and Bob get ps and pp, respectively; each gets 0 otherwise. Assume that there
exists by € (0,1) such that for each bargaining problem L, the subjects agree on some
(p4 (L), pp (L)) € L such that Eps ) [u;] > 0 for each i and

By [ual _ ba
Epeylus]  1—ba

whenever such a pair exists. Here, b, is called the bargaining power of Ann. Find a
bargaining set L such that some (p* (L), p% (L)) as above exists for all utility functions
us and up as above, and one can determine by from (p% (L),p} (L)) without any
knowledge of u4 and ug.

2. This question illustrates how one can introduce lotteries in Savage’s subjective model.
Consider the set of acts f : S x [0,1] — C with

1 ifx <py(s)
0 otherwise

Pl =

for some py: S — [0,1] where S is a finite set of "base" states and C' = {0,1} the set
of consequences. (Here, one can consider py (s) as a lottery in which the probability
of ¢ = 1is ps(s).) Consider a preference relation > between such acts with 1 > 0,
satisfying P1-P3.

(a) Given any f and g, show that if ps (s) > p, (s) for every s € S, then f > g.
(b) For every A C S and 7 € [0, 1], define acts f4 and f, by

1 ifse A
0 otherwise

1 fx<m
0 otherwise.

fa(s,x) = { and fy (s,2) = {

For every A C S, let
P (A) =sup{r|fa = fx}.

1. Define a continuity assumption on = under which f4 ~ fp(a).
2. Check if P is a probability distribution on A.



(c¢) Under the above assumptions, check whether > has the following "expected utility
representation":

frg =Y Ps)pi(s) =) P(s)py(s)

ses ses

where P (s) = P ({s}).

3. This question is about Becker-DeGroot—Marschak mechanism, used in experimental
economics to elicit beliefs. Let S and C be as in the previous question, and fix some
A C S. Assuming that the subject is an expected utility maximizer, an experimenter
asks a subject to submit a number p € [0, 1], and then selects a random number ¢ from
a finite set Q) C [0, 1] If p < ¢, then the subject receives a lottery ticket with probability
g on ¢ = 1. Otherwise, the subject receives c =1if s € A and ¢ =0 if s € A. The
subject knows the mechanism when she submits p.

(a) Formulate an extended state space to formulate the decision problem of the sub-
ject. (You can also extend the space of consequences if you want.) Define an act
fp that corresponds to submitting p to the mechanism.

(b) Formulate an assumption on the preferences > that states that, according to the
subject, ¢ and the outcome of the lottery ticket above are stochastically indepen-
dent of A. In the remainder of the problem assume this independence assumption
and the postulates P1-P3.

(¢) Define P (A) using > in such a way that P (A) corresponds to the probability the
subject assigns to A.

(d) Check whether

fP(A) t fp (VP € [07 1]) :
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