20-853 Electronic Negotiation

Homework 2

Spring Semester 2004
Prof. Tuomas Sandholm

Carnegie Mellon University

Answers are due on Thursday April 29th, in the beginning of class as a hardcopy hand-in.  Answer all questions.  You may use any sources that you want but you must cite the sources that you use.  Teamwork is not allowed.  If you have questions, the instructor's office hours are Tuesdays 3-3:30pm in Wean Hall 4606 (right next to the lecture room).  Maximum points: 130.

Question 1. (40 pts)  

Say that you are running an exchange for PlayStations, and the following bids have been submitted: 

Buy bid 1: $120

Buy bid 2: $110

Buy bid 3: $100

Sell bid 1: $115

Sell bid 2: $105

Sell bid 3: $95

a) How would you match these bids if your goal were to maximize social welfare (assuming that the bidders revealed their true valuations in their bids)?  

b) How would you match these bids if your goal were to maximize liquidity?

c) How would you set the prices if your goal were to maximize your profit, and you could use discriminatory pricing?

d) How would you set the prices if your goal were to maximize your profit, but you were restricted to using nondiscriminatory pricing (that is, one price for all sellers, and one (different) price for all buyers)?  

Question 2.  (30 pts)  

Say that you are running a web site with two items for sale: a car and a trailer (you only have one unit of each to sell).  You know there are two buyers with the following combinatorial valuations:


Your goal is to set the catalog prices on your web site so as to maximize your revenue.  However, you do not know which buyer is going to come to your web store first.  In fact, assume that no matter how you set your prices, you are unlucky regarding who visits your site first.  Under this pessimistic worst-case assumption,

a) How would you set the catalog prices if you were restricted to using nondiscriminatory prices on individual items only?  What would your revenue be?

b) How would you set the catalog prices if you were restricted to using nondiscriminatory prices, but you could put prices on bundles as well as on individual items?   What would your revenue be?

c) How would you set the catalog prices if you were restricted to using prices on individual items only, but you could use discriminatory prices?  What would your revenue be?

Question 3. (30 pts)  

Say you are clearing a (first-price) combinatorial auction with three items for sales (A, B, and C), where the following bids have been submitted:

Bid 1: $100 for {A,B}

Bid 2: $100 for {B,C}

Bid 3: $100 for {A,C}

a) How would you clear the auction if bids have to be accepted all-or-nothing?  What would your revenue be?

b) How would you clear the auction if bids can be accepted fractionally, but there is still a total of one unit of each item for sale?  (For example, if Bid 1 is accepted at level 0.7, then you would receive $70 from that bid, and give that bid 70% of A and 70% of B.)  What would your revenue be?

Question 4. (30 pts)  

Write a brief business plan (max 2 pages) for a new company that uses at least one of the techniques that you have learned in this class and which you did not know before.
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