Economics 379 Department of Economics
Game Theory Colby College

Problem Set 3
Due Wednesday, March 9

From Dutta

CH 8: 16 — 20. [Important note on 8:Z0hange the payoffs to thg (, n) outcome (i.e. Player 1 plays
s, Player 2 plays, and Player 3 plays) to (-1, 1, 1). (This is the top right corner bétgame matrix as
drawn in the textbook.) Note — and use! — the tlaat this makes the game symmetric.]

Additional Exercises

1. Find all the Nash equilibria (including both puredamixed strategies) of the following games.
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2. For (a), (b), and (c) of question 1 above, proddgaphical solution that shows every Nash
equilibrium. In other words, graph each player’stlresponse function to the other players mixed
strategy, and indicate on your graph the locatioevery Nash equilibrium.
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3. Consider the following social problem. A pedestiighit by a car and lies injured on the road. €her
aren people near the accident. The injured pedesteguires immediate medical attention, which
will be forthcoming if at least one of tlmepeople calls for help. Simultaneously and indepetig,
each of then bystanders decides whether to call for help. Eastander obtaing units of utility if
someone (anyone) calls for help. Those who calhédp pay a personal costofThat is, if persoim
calls for help, then he obtains the payoffc; if personi does not call but at least one other person
calls, then persongetsy; finally, if non of then people calls for help, then persioobtains zero.
Assumev > c.

(a) Find the symmetriblash equilibrium of thi®-player normal-form game. (Hint: The equilibrium
is in mixed strategies.)

(b) Compute the probability that at least one peisals for help in equilibrium. (This is the
probability that the injured pedestrian gets mdditizntion.) Note how this dependsnls this
a perverse or intuitive result? (Hint: If the prbbisy of eventA happening ip,, then the
probability of A not happening is bx.)

4. Imagine that a prosecutor (P) has accused a defefldpof committing a crime. Suppose that the
trial involves evidence production by both partiesl that, by producing evidence, a litigant incesas
the probability of winning the trial. Specificallguppose that the probability that the defendanswi
is given byep/(ep + ep), Whereep is the expenditure on evidence production by #fertlant ands
is the expenditure on evidence production by tlosgxrutor. Assume that, e = 0. The defendant
must pay 8 if he is found guilty, whereas he paifsh@ is found innocent. The prosecutor receives 8
if she wins and 0 if she loses the case.

(&) Represent this game in normal form (i.e. listplayers and the strategies and payoffs for each
player).

(b) Write the first-order condition and derive thest-response function for each player.
(You may find it helpful to remember the Quotientl® the derivative ofufv) whereu andv are
differentiable functions i%(vxu') —-(u ><v')]/v2 . Or just use the Chain Rule; it always works in
situations like this.)

(c) Find the (pure strategy) Nash equilibrium d$ thame. What is the probability that the defendant
wins in equilibrium?

(d) A strategy profiles= (s, ..., Sv) is said to béPar eto efficient if there is no other strategy profile
s such thati(s) = u(s) for every player andu;(s) > u(s) for some playey (that is, no other set
of strategies that every player would find at lesgood as and at least one player would find
better thars). Is the outcome of this game Pareto efficientpl&nr.
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