
Homework 3

Due Friday May 6th at 3 pm.

3.1 Costs

A company has production function y = f(x1, x2). What is its cost function
c(y) as a function of y and prices w1, w2 for the following three technologies
y = x21 · x22 y = min{3x1, 4x2} and y = 2x1 + 3x2?

3.2 Book Monopoly

Nolan Ryan wrote a book on the art of pitching. The demand in the US
is q1 = 50000 − 2000p1 and in the UK is q2 = 10000 − 500p2. The cost
of producing q = q1 + q2 books is c(q) = 50000 + 2q. If his publisher had
to charge the same price in both the UK and US, then what would be the
price and quantity for each country? What would the price and quantities
be if the publisher could charge different prices in each country? How much
would total profits be in each case? What incentive is there for someone to
introduce an Internet site selling books from one country to another?

3.3 Oligopoly

There are two firms: A and B. Firm A has marginal cost of 1, while firm B
has marginal cost of 0. The inverse demand is P = 10−Q where Q = qa+qb.
What is the equilibrium if both firms choose quantity simultaneously? What
is the equilibrium if first A chooses then B? What is the equilibrium if first
B chooses then A?

3.4 Bundling

Marks and Spencer is marketing a new outfit consisting of a skirt and a
shirt. They are deciding whether or not to bundle them together. What
should they do? In the table below are the two potential customers. Assume
they both items cost Marks and Spencer $20 to purchase. They must charge
everyone the same price and they want to maximize profit.
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Skirt Shirt
Valentina $50 $30
Alison $40 $35

(i) What would they charge for each item separately?
(ii) What would they charge if they decided to bundle a shirt and skirt
together?

3.5 Auctions

You are trying to sell your big screen TV. There are 3 bidders: Al, Bob
and Chris. Al values it at $300, Bob values it at $250, and Chris values
it at $200. Assume bidders do not collude and do not know each other’s
valuation. If you run an English auction, who is going to win and at what
price will they pay? If you run a second-price sealed-bid auction what will
they bid and who will win? What will be your revenue in either auction?
If you run a first-price sealed-bid auction, will the bids be higher or lower
than the second-price auction? If Al and Bob got together and decided to
collude they can do. Let us say, that you have a new strategy to counter-
act collusion. It is to enter what is called a shrill bidder that would submit
dummy bids to drive up the price. What should be your strategy if you know
everyone’s valuations?

3.6 Chicken

Lee and Spike want to see who is the bravest. To do so, they play a game
called chicken. (Readers, don’t try this at home!) They take their cars and
drive as fast as they can towards each other. If they both swerve, they both
get utility 1. If one swerves and the other doesn’t, the one that swerves is
the chicken and gets 0 and the brave one gets 2. If neither swerves, they
crash and both get utility −3.
(i) Model this as a game by writing its normal form.
(ii) Are there any pure-strategy equilibria of the game? Please explain why
or why not for each possibility.
(iii) Are there any mixed-strategy equilibria of the game? If yes, give the
equilibrium. If no, please explain.
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