
Rationality & Society: Problem Set 5

Directions: Answer all of the following questions, including every component, as thoroughly as
possible. Your answers are due on Tuesday, April 27, no later than 11:59:59 pm. Remember that
your answers should be typed in their entirety. While I allow you to work with your peers on
problem sets, the work you turn in must be solely your own. Students turning in identical problem
sets will receive a grade of zero and may face further academic sanctions.

1. Suppose you have two players, i ∈ {P1, P2}. At the root node, Nature determines P1’s
type, τ ∈ {M,N}, such that they are either mean or nice. Let p ∈ [0, 1] represent the
probability P1 is mean. After learning their type, P1 can either invite P2 over for dinner
or not, a1 = {IM , IN , NM , NN }. If the “not” option is chosen, the game ends, types are
realized, and each player receives a payoff of 0. If P1 invites P2 over for dinner, P2 can either
accept or decline the invitation but does not know P1’s type—a2 = {A,D}. After P2 makes
their choice, the game ends, types are realized, and payoffs accrue. Both types of P1 prefer
that an invitation be accepted, but P2 only wants to accept a nice type’s invitation.1 If P2
accepts P1’s invitation, P1 gets a payoff of 1 and -1 if declined.2 If P2 accepts a nice type’s
invitation, or if they reject a mean type’s invitation, they get a payoff of 1. And if they reject
a nice type’s invitation or accept a mean type’s invitation, they get a payoff of -1.

(a) Draw the extensive form of the game. Label all nodes and branches appropriately.
(b) Put the game into the Bayesian normal form.
(c) Are there any separating perfect Bayesian Nash equilibria? Explain why or why not,

and identify them if they exist.
(d) Are there any pooling perfect Bayesian Nash equilibria? Explain why or why not, and

identify them if they exist.3

2. In a narrative format, explain the game you plan to present at the conclusion of this course
(May 4, 2021). Who are the players? What actions can they take? What are the payoffs and
players’ preferences over them? Is information asymmetric? And if so, how? What will your
solution concept be (subgame Nash, etc.)? What kinds of behavior do you expect to find in
equilibrium?

3. Represent your game in the (Bayesian) normal form, and if it is a sequential game, represent
it in the extensive form as well.

4. Using the solution concept you identified above, attempt to find the equilibria associated with
your game.

1Presumably, if P2 accepts a dinner invitation from a mean type, something bad happens. . . like the dinner is
poison.

2Even homicidal mean types have feelings. Nobody likes having their dinner invitation shot down.
3Hint: You’ll need to explain, if they exist, what values of p support them in equilibrium.
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