
Econ 521 Vijay Krishna

First Mid-Term Exam February 17, 2026

Instructions Please answer all three questions. Make sure that you provide reasoning for your
answers.

1. Consider the following two-player game where the payoffs are given in monetary amounts (dol-
lars).

L M R
U 1,−1 36,−36 0, 0

D 9,−9 4,−4 16,−16

(a) First, suppose both players have utility functions u1(x) = u2(x) = x, so that the numbers
above are also utilities. Find an equilibrium of the game. What are the expected dollar
payoffs in this equilibrium?

(b) Next, suppose player 1 becomes risk-averse with Bernoulli utility function v1(x) =
√
x,

while player 2 remains risk-neutral with Bernoulli utility function u2(x) = x (the same as
in part (a)). How is the equilibrium from part (a) affected by this change? In particular,
how does this affect the expected dollar payoff of player 1? What is player 1’s equilibrium
expected utility and what is his dollar certainty equivalent?

2. The following table gives the per-firm profit π as a function of the total number of firms n
operating in an oligopolistic market:

n 1 2 3 4+
π(n) 450 350 100 (−)

Thus, if there is only firm then the its profits are 450; if there are two firms, then the profit of
each is 350, etc. If there are more than three firms, then because of competition each firm would
make a loss. There are three potential entrants who decide whether or not to enter sequentially.
First, 1 decides whether to enter or not, then firm 2 decides, then firm 3 decides. Clearly, absent
any other considerations, all three firms will enter and make a profit of 100 each.

(a) Now suppose firms that are already operating in the industry can use advertising as an
entry barrier to deter further entry. Advertising can do this because to enter, a new firm
has to match the advertising expenditures of existing firms. For example, if at present firm
1 is the only firm in the market, then by spending A on advertising it would force firm 2
to spend A to enter also, thereby decreasing 2’s post-entry profits. Assume that if firms 1
and 2 are in the market, they must spend the same amount to deter firm 3; that is, each
must spend 100 to keep firm 3 out. How many firms will enter the market?

(b) Now suppose that the government enacts regulation limiting the amount of advertising
expenditure as follows. No firm may spend more than 25% of its gross profit on advertising.
Thus, if firms 1 and 2 are in the market, the most they could spend on advertising is 87.5
(= 0.25 × 350). What effect would this regulation have on the number of firms on the
market?

Question #3 is overleaf.
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3. Consider a market with two firms that produce differentiated products. The demand for firm
i’s product as a function of its own price pi and the price pj of its rival j ̸= i is

Di(pi, pj) = a− pi + bpj

where a > 1 and 0 < b < 1. Suppose that the constant unit cost of production for both firms is
c ∈ [0, 1]. Suppose also that both firms choose prices pi ∈ [c, 1].

(a) Show that the resulting game is supermodular. What is the set of rationalizable strategies
in this game?

(b) Is the resulting game also a potential game? If so, what is the potential function?
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