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This problem set is due Thursday, 3/30/11.

1. Consider the single unit auction model with the generalized second price
auction as analyzed by Dasgupta and Maskin. For concreteness, assume
that the valuations are given by:

vi = �i + 
X
j 6=i

�j

for � 2 [0; 1] and  2 R+.

(a) Establish a necessary and su¢ cient condition for the ex post incentive
compatibility of the e¢ cient allocation. Explicitly derive a transfer
schedule that achieves the e¢ cient allocation with ex post incentive
compatibility and ex post participation constraint (i.e. each bidder
receives nonnegative net utility and to be precise zero net utility if
s/he loses) in the direct revelation mechanism.

(b) Now consider the transfer scheme derived above and suppose that
there are only two bidders. Extend the ex post incentive compatibil-
ity transfer rule to an asymmetric environment with

vi = �i + i�j ; vj = �j + j�i

for � 2 [0; 1] and i; j 2 (0; 1). Besides the e¢ cient equilibrium that
you described above, can you describe a continuum of ine¢ cient ex
post equilibria, using only undominated strategies.

i. De�ne undominated strategy and show that si (�i) = 0 for all �i
is not an undominated strategy.

ii. Now construct a continuum of ex post equilibria in undominated
strategies. (Hint: Such strategies reveal the type truthfully on
the lower and upper interval:

�
0; �i

�
and

�
�i; 1

�
, but not in be-

tween, with �i < �i.)
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2. In class, we provided a sketch of the result by Aumann (1987) regarding the
relationship between correlated equilibria and Nash equilibria in complete
information games.

(a) Now rigorously state the result, de�ning all the necessary notions,
and provide a detailed proof of the result.

(b) Give an example a binary action game with two players where the
set of Nash and correlated equilibria does not coincide, and explicitly
construct the incomplete information structures which support the
correlated equilibria as Nash equilibria.

(c) Now rigorously state the result, de�ning all the necessary notions,
and provide a detailed proof of the result for the case of an envi-
ronment with incomplete information. (It is su¢ cient to consider an
environment with common one-dimensional state variable for all the
agents.).

3. In class, we considered the beauty contest as an example of quadratic
games. Now consider a two-dimensional version of the beauty contest
with the payo¤s given by

ui (ai; A; �1; �2) = �r1 (�1 � ai)2 � r2 (�2 � ai)2 � (1� r1 � r2) (a� ai)2 ,

where
�i � N

�
�i; �

2
i

�
and each player observes a private signal and a public signal of the state
of the world �:

xi � N
�
�i; �

2
xi

�
; y � N

�
�i; �

2
y

�
,

with all the random variables independently and normally distributed, and
ri � 0, 1� ri � rj � 0.

(a) Derive the Bayes Nash equilibrium, in particular the linear strategy,
in this environment with two-dimensional uncertainty.

(b) Describe the mean and variance properties of this equilibrium for
the individual action, the average action, and the two-dimensional
uncertainty in the terms of the generated multi-variate normal dis-
tribution.

(c) Now, each agent observes a four dimensional signal, yet the equilib-
rium interaction can be represented in terms of the correlation (i)
across the individual actions, (ii) between the individual action and
state 1, and (iii) between the individual action and state 2. This
suggests that a lower dimensional, three-dimensional signal would be
su¢ cient to support the entire equilibrium set. Can you suggest the
nature of such a three-dimensional signal and formally establish the
claim.
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