
EconS 503 - Microeconomic Theory II
Homework #2 - Due date: Wednesday 3rd, in class.

1. [NE, IDSDS, and IDWDS] Let strategy pro�le s� be a NE of gameG = fSi; uigi=1;2;:::;N ,
where strategy spaces are discrete for every player i, Si = fsi1; si2; :::; simg.

(a) Show that strategy pro�le s� must survive IDSDS.

(b) Show that strategy pro�le s� does not necessarily survive IDWDS. (A counterex-
ample su¢ ces.)

2. [Cournot duopoly and welfare comparisons] Consider a Cournot duopoly with
two �rms facing inverse demand function

p(q1; q2) = a� q1 � q2

Firm i�s marginal cost is ci > 0, and �rms don�t face �xed costs. In addition, assume
that marginal costs of �rm 1 satisfy c1 < a while those of �rm 2 satis�es c2 < a+c1
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, so

�rm 2 has a cost advantage relative to �rm 1.

(a) Find each �rm�s best response function.

(b) Find the Nash equilibrium of the game. Which is the market share of every �rm?

(c) Using your answer in part (b), determine equilibrium price, pro�ts, consumer
surplus, and social welfare (where social welfare is de�ned as the sum of consumer
surplus and the pro�ts of both �rms).

(d) Using the social welfare you found in part (c), determine under which conditions
social welfare increases/decreases in c2. Interpret.

3. [Mixed strategy NE in a patent rate] Consider two �rms simultaneously choosing
an investment level in R&D, xi 2 f0; 1; :::; kg for every �rm i = f1; 2g where k > 2.
Assume that every �rm i�s pro�t function is

�i(xi; xj) =

�
Ri � xi if xi > xj, and

�xi otherwise

That is, �rm i obtains a revenue of Ri if it invests more than �rm j, i.e., it wins
the patent race, where Ri > k thus entailing a positive pro�t for all values of xi. In
contrast, if �rm i invests the same or less than �rm j, �rm i obtains no revenue from
the R&D investment.

(a) Show that the game has no pure strategy NE.

(b) Find a mixed strategy NE for every �rm i.

4. [SPNE]Consider a sequential-move game of complete informationG = fSi; uigi=1;2;:::;N ,
where strategy spaces are discrete for every player i, Si = fsi1; si2; :::; simg.
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(a) Existence. Show that there exists at least one SPNE.

(b) Uniqueness. In addition, demonstrate that the SPNE is unique if every player
has a unique optimal strategy in each subgame.

5. [Finding NE and SPNE] Consider the game represented in the next �gure and
determine all the following equilibria, both in pure and mixed strategies: (i) Nash, and
(ii) Subgame Perfect.
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