
Problem 1: An auction

At an auction with two participants (bidders) a token is auctioned. Before
the auction starts, each participant receives a note with a number from the set
{1, 2, . . . , 10}. This number is the value of the token for that participant in
case he wins the auction and gets the token. In other words, these numbers,
say v1 and v2, are the amounts in Euros which person 1 and person 2 can
get for the token. Each person knows his own number but not the number
of the other person, only that each number has equal probability 1

10
.

(a) Suppose the auction works as follows. Each bidder makes a bid, that is,
a number from the set {1, 2, . . . , 10}. The highest bidder gets the token and
pays his own bid. If the bids are equal then each bidder gets and pays the
token with equal chance. The bids are made in sealed envelopes.

Now suppose that bidder 2 always bids half of his value v2, rounded
upwards if this value is odd, and that bidder 1 knows this.

(a1) Suppose that v1 = 7. What should bidder 1 bid in order to maximize
his (expected) profit?

(a2) Give a general formula for the optimal (profit maximizing) bid – that
is, valid for each possible value of v1.

(b) We change the auction as follows. The highest bidder still gets the token
but pays the bid of the other person. If the bids are equal then again each
bidder gets and pays the token with equal chance.

(b1) Again assume that person 2 always bids half of his value v2, rounded
upwards if this value is odd, and that bidder 1 knows this. Also assume
that v1 = 7. What is now the optimal (profit maximizing) bid for
person 1?

(b2) Now assume that person 1 knows nothing about the bidding behavior
of person 2. Determine the optimal bid of person 1 for each value of
v1.


