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Problem Set 5

1. It is quite common for bidding procedures to employ a combination of the first and second highest bids

in determining the price paid to the seller of the auctioned item.  Here we consider an auction with n bidders

in which the kth lowest bid determines the price (so k = n is a first-price auction and k = n - 1 is a second

price auction).  Using lower bids to determine the price makes sense if for example the seller has a number

of identical goods and employs a non-discriminatory auction (the price is the same for each good).  Suppose

each player i has a valuation vi drawn from an independent random variable Vi with continuous distribution

F on [0,1] (i.e., the Vi's are iid).  Reordering the n values V1,...,Vn from lowest to highest, we get n new

random variables V(1),...,V(n) called the order statistics of V1,...,Vn.

(a) Determine Pr{V(k) ≤ v}, the distribution of the kth lowest valuation.

(b) The highest bidder gets the good and pays the seller the kth lowest bid.  Suppose the players employ a

symmetric, strictly-increasing bidding strategy b(vi).  What is the seller's expected revenue?  [Note:

Simply state the revenue in terms of b(vi).  Do not attempt to solve for the equilibrium bidding strategy!]

2. Consider the example in Holmstrom and Myerson [1983].  Each of two players, 1 and 2, is of one of

two types, a or b, with all four possible combinations of types equally likely.  The players' utilities as a

function of their types and which of three possible decisions {A,B,C} are shown below.

1a 1b 2a 2b

d = A 2 0 2 2

d = B 1 4 1 1

d = C 0 9 0 -8
Show that the decision rule

δ(1a,2a) = A δ(1a,2b) = B

δ(1b,2a) = C δ(1b,2b) = B

is ex ante (incentive) efficient with welfare weights (1,1); that is, it maximizes the sum of the players'

payoffs among all incentive compatible decision rules.

3. Consider the Myerson-Satterthwaite [1983] framework in which both traders' valuations (s for the seller

and b for the buyer) are uniformly distributed on [0,1].

(a) Suppose an English (ascending-offer) auction is used to allocate the good between the seller and the

buyer.  The price rises continuously until one of the traders drops out.  If the seller drops out first, the

buyer gets the good at the seller's droppout price.  Show that the seller's optimal strategy is to drop out at

the price 1/2 + s/2 and the buyer's optimal strategy is to drop out at the price b.

(b) Show that the extensive form in (a) implements the ex ante efficient mechanism that maximizes the
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seller's expected payoff (i.e., the welfare weights are 1 for the seller and 0 for the buyer).

4. Consider a two-person partnership (as in Cramton-Gibbons-Klemperer) with beliefs uniformly

distributed on [0,1] and ownership shares r = (r1,r2).

(a) How large can r1 be before the partnership cannot be dissolved ex post efficiently?

(b) For the partnership found in (a), determine the side-payments and bidding strategies if the bidding game

of Theorem 2 is used to dissolve the partnership.

(c) Determine the interim utilities for each player from the mechanism in (b).


