
EconS 503 - Microeconomic Theory II
Homework #2 - Answer Key

1. Exercises from Tadelis:

(a) Chapter 3, exercise 7.

(b) Chapter 4, exercises 3 and 9.

(c) Chapter 5, exercises 3, 5, 9 and 13.

� For the answer key, see scanned pages at the end of this handout.

2. [Strict dominance and Rationalizability] Consider the 3x3 matrix at the bottom
of page 72 in Tadelis.

Player 2
L C R

U 3, 3 5, 1 6, 2
Player 1 M 4, 1 8, 4 3, 6

D 4, 0 9, 6 6, 8

(a) Find the strict dominant equilibrium of this game.

� This game does not have a strict dominant equilibrium because none of the
players has a strictly dominant strategy. For a strict dominant equilibrium to
exist, we need all players to use a strictly dominant strategy (or strategies).
In this context, we need that, every player i, strategy si satis�es

ui(si; sj) � ui (s0i; sj)

for every s0i 6= si and for all sj 2 Sj.
(b) Which strategy pro�le/s survive IDSDS?

� Let us start with player 1, who does not have strictly dominated strategy. To
see this, note that:

�u1(U; s2) < u1 (M; s2) when player 2 selects s2 = L (in the left-hand
column) and when he selects s2 = C (in the center column), but

�u1(U; s2) > u1 (M; s2) when player 2 selects s2 = R in the right-hand
column.

� A similar argument applies when comparing player 1�s payo¤s from choosing
M and D:

�u1(M;L) = u1 (D;L) when player 2 chooses L,
�u1(M;C) < u1 (D;C) when player 2 chooses C, and
�u1(M;R) < u1 (D;R) when player 2 chooses R.
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� We can now move to player 2, where C is strictly dominated by R since
u2(C; s1) < u2 (R; s1) for every strategy s1 chosen by player 1. We can then
reproduce the remaining matrix after the �rst two rounds of IDSDS, i.e., after
deleting nothing for player 1 and strategy C for player 2.

Player 2
L R

U 3, 3 6, 2
Player 1 M 4, 1 3, 6

D 4, 0 6, 8

� We cannot �nd any more strictly dominated strategies relying on pure strate-
gies. (As a practice, check that allowing for player 1 to randomize would
not help us to further reduce the set of strategy pro�les surviving IDSDS.)
Then, the set of strategies surviving IDSDS is the six strategy pro�les in the
reduced matrix:

f(U;L) ; (U;R) ; (M;L) ; (M;R) ; (D;L) ; (D;R)g

(c) Which strategy pro�le/s survive rationalizability?

� The following payo¤ matrix underlines the payo¤s that each player obtains
when playing a best response to his opponent�s strategies.

Player 2
L C R

U 3, 3 5, 1 6, 2
Player 1 M 4, 1 8, 4 3, 6

D 4, 0 9, 6 6, 8

For instance, when player 2 chooses strategy L, player 1�s best response is
BR1 (L) = fM;Dg. Whereas, when player 2 chooses C, player 1�s best
response is BR1 (C) = fDg. Furthermore, when when player 2 chooses R,
player 1�s best response is BR1 (R) = fU;Dg. In other words, player 1
deploys all of his available strategies as a best response to at least one of his
opponent�s strategies. Alternatively, player 1 �nds that the set of strategies
that are never a best response is nil, that is, NBR1 = ?.

� Operating similarly for player 2, we �nd that his best responses are

BR2 (U) = fLg , BR2 (M) = fRg , and BR2 (D) = fRg ;

such that the strategy that player 2 never uses as a best response is NBR2 =
fCg. We can now delete the strategies that are NBR to obtain the following
reduced matrix in the �rst round of the application of rationalizability,

Player 2
L R

U 3, 3 6, 2
Player 1 M 4, 1 3, 6

D 4, 0 6, 8
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Move to player 1 again, we can �nd that his best responses are now

BR1 (L) = fM;Dg and BR1 (R) = fU;Dg

implying that, again, NBR1 = ?. In the second round of applying ratio-
nalizability, we can therefore �nd no more strategies that are NBR to either
player, leaving us with the following equilibria from the application of ratio-
nalizability:

f(U;L) ; (U;R) ; (M;L) ; (M;R) ; (D;L) ; (D;R)g

3. Cournot game. Consider a Cournot duopoly game with two �rms facing an inverse
demand function p(Q) = a� bQ, where Q = q1 + q2 denotes aggregate output. Every
�rm i�s cost function is denoted by ci(qi). For generality, we do not assume any
properties on this cost function.

(a) Set up �rm i�s pro�t-maximization problem and di¤erentiate with respect to out-
put qi to �nd �rm i�s �rst-order condition. Check that the second-order and
boundary conditions of this �rst-order condition are satis�ed.

(b) Now suppose that there are N � 2 identical �rms, which all have cost function
ci(qi) = cqi, where c > 0. Find the Nash equilibrium as a function of N , and
describe its limit when N ! +1.
� For the answer key, see scanned pages at the end of this handout.
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