
EconS 503 - Microeconomic Theory II
Homework #3 - Due date: Monday, February 15th, in class.

1. Exercises from Tadelis:

(a) Chapter 7: Exercise 7.9

(b) Chapter 8: Exercise 8.13.

2. A government and an agent are involved in the following strategic context. The agent
must choose an action a from the set A = f0; 1g. The government would like to
in�uence the agent�s choice. To try to do so, the government publicly announces,
before the agent selects her action, a monetary transfer rule t : A ! R that is to
be automatically implemented after the agent has made her decision. For simplicity,
assume that the monetary transfers induced by t (i.e., the values of t(a), for each a 2 A)
can take only two values: zero and a certain �xed positive value, which is normalized
to one.

Suppose that the objective of the government is to maximize

Ug(a; t) � 2a� t;

and that of the agent is to maximize

Ua(a; t) � t� c(a);

where c(a) is the (monetary) cost of her action. In this latter respect, postulate that
c(0) = 0 and c(1) = 1=2.

(a) Represent the game in extensive form under the assumption the transfer rule
cannot depend on the agent�s choice.

(b) Represent the game in extensive form when the government can choose a transfer
rule that depends on the agent�s choice.

(c) De�ne, for each of the two scenarios considered, the strategy spaces of each player
(government and agent) and represent the game in strategic form.

(d) Find, for both scenarios, the Nash and Subgame-Perfect equilibria and discuss
their salient features.

3. [Vertical di¤erentiation] Consider a market in which every consumer of type � has
utility function

ui(p; s) = r � pi + �si
when consuming one unit of good i (that is, the good produced by �rm i), where si
represents the product�s quality, where si 2 [s; s], and parameter � describes the con-
sumer�s preference for quality, and is uniformly distributed � � U [�; �]. (For simplicity,
assume that r is su¢ ciently large so all consumers buy one unit of the product.)
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Assume two �rms competing a la Bertrand with the following time structure of the
game: (1) in the �rst stage, each �rm k = f1; 2g simultaneously and independently
chooses the quality of their product; and (2) in the second stage, given a pro�le of
quality levels o¤ered by the �rms (s1; s2), �rms compete a la Bertrand (simultaneously
and independently set prices). Consider that �rm i�s cost of producing qi units of the
good at a quality si is c(qi; si) = aqisi, where a > 0. (Note that the marginal cost of
production, asi, is increasing in the quality that �rm i delivers.) To guarantee interior
solutions in the second-period Bertrand game, please assume that the upper bound of
parameter �, �, satis�es � > max

n
2� � a; �+a

2

o
.

(a) For a given pro�le of quality levels chosen during the �rst stage, determine the
Nash equilibrium of the second-stage pricing game.

(b) Anticipating the equilibrium prices in the second stage, determine the Nash equi-
librium quality levels that �rms choose in the �rst stage. [Hint: You should �nd
two asymmetric equilibria, one in which �rm i selects the highest quality level
while �rm j chooses the lowest, and another equilibrium in which the opposite
quality pro�le emerges.]

(c) What happens with the equilibrium quality pro�les you identi�ed in part (b)
when parameter a increases (i.e., when the tradeo¤ between quality and quantity
becomes stronger)?

4. [Entry deterrence before Bertrand competition] Consider a market with inverse
demand p = a�Q, where Q denotes aggregate output. The incumbent monopolist is
present in the market and a potential entrant considers entering the industry at a �xed
setup cost K > 0. For simplicity, assume that both �rms face no production costs.
If entry does not occur, the incumbent (�rm 1 keeps its monopoly position). If entry
ensues, �rms compete a la Bertrand, with sales going to the �rm setting the lowest
price (and in the case that both �rms set the same price, assume that consumers buy
from �rm 1).

(a) Find the SPNE of the game. Does �rm 2 chooses to enter in equilibrium?

(b) Let us now allow �rm 2 to choose, before the beginning of the game, a pair (c2; p2)
of a capacity c2 and price p2, where capacity c2 sets an upper bound on �rm 2�s
production. If entry occurs, now �rm 1 observes the pair (c2; p2), responds to the
pair setting a price p1 before consumers choose which �rm to buy from. Find �rm
1�s pro�ts if it chooses to deter entry. Find �rm 1�s pro�ts from accommodating
entry. Compare its pro�ts. Under which combinations of parameter values does
�rm 1 choose to deter entry?
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