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Abstract

We consider the problem of selling a single com-
modity in unlimited supply, e.g., a digital good,
by a dynamic “posted price” mechanism. In such
a mechanism, each consumer is offered a price for
their receipt of an item and they can choose to ac-
cept or reject the offer. The mechanism can use
previous consumers’ responses when setting prices
We show that a two
round posted price mechanism can come within a
factor of four of optimal for mass markets. Thus
the penalty for using a dynamic posted price in-
stead of running an auction is also at most a factor
of four.

for subsequent consumers.

1 Introduction

Motivated by a number of Internet related prob-
lems, there has been a significant amount of re-
search on optimization algorithms designed to run
on data sets supplied by a collection of selfish au-
tonomous agents. These selfish agents may report
incorrect data values to manipulate the solution of
the algorithm. Standard public value algorithms
fail to work when the data is the private values of
selfish agents. A popular solution technique, bor-
rowed from the field of mechanism design, is to look
for direct revelation mechanisms that are truth-
ful (a.k.a., incentive compatible or strategy-proof)
where revealing their exact values truthfully is a
dominant strategy for each agent [11, 1, 4, 6, 2, 7].
This is a compelling solution as the revelation prin-
ciple states that if there is a dominant strategy
mechanism, there is a truthful one [9].

As a concrete example and the problem dis-
cussed in the remainder of this paper, consider
selling a single commodity available in unlimited
supply, e.g., a digital good like pay-per-view TV.
Here the agent’s private value is their wutility, the
most they are willing to pay for the item. Truthful

mechanisms as solutions to this problem have been
studied for both the single round (offline) [9, 6, 13]
and online [2] cases.

A drawback of truthful direct revelation mech-
anisms is that they require the agents to commu-
nicate their exact value to the mechanism [3]. This
may be a problem for a number of reasons. An
agent may not know their exact value and comput-
ing it may be expensive [8], or due to a lack of trust
of the mechanism or to keep their private informa-
tion private agents may not believe that playing
truthfully is their best strategy [10]. For these rea-
sons we consider posted price mechanisms,! mech-
anisms where each agent receives a posted price for
the commodity and can choose to either accept or
reject it. We will restrict our attention to mecha-
nisms that only get one shot with each agent. We
will allow the mechanism to base the price it offers
some agents on the response given by other agents.
It is easy to see that in a posted price mechanism
each agents best strategy is to accept the price if
it is below their utility value and reject the price if
it is above their utility value.

As in the truthful auctions of [6] we will com-
pare the performance of a posted price mechanism
to the revenue of optimal fized pricing, the selling
mechanism that chooses the optimal price to sell
the commodity given perfect market information.
We give a two round posted price selling mecha-
nism that asymptotically achieves a factor of four
of optimal fixed pricing for mass markets, i.e., when
the number of sold items by optimal fixed pricing
is large. This contrasts with the auctions of [5]
that are asymptotically optimal in this case. Thus,

TPosted price selling mechanisms are standard on the Internet
and in conventional market places. Though, using posted prices
as a mechanism for market research as we do in this paper is not
as common and attempts to do so have been met with consumer

resistance [12].



for mass markets, the penalty for using the weaker
posted price mechanism instead of a direct revela-
tion truthful mechanism is at most a factor of four.

2 Main Result

We assume that the seller has a bound on the range
of utility values to be in [1,h]. A single round
mechanism can achieve a logh approximation to
optimal fixed pricing by picking p; = 2% for K
chosen uniformly at random from {1, ... ,logh}. It
is not possible to do better than this with a single
round mechanism.

We now give a two round mechanism that is
constant competitive with the optimal fixed pricing
on mass markets.

Round 1: Partition the agents into two sets uni-
formly at random, S and T'. Further randomly
partition S into logh sets, S() ... §(ogh)
For i € {1,... ,logh} offer agents in S price
2' and tally their responses.

Round 2: Let i* be the index of the set S that
achieves the most revenue in Round 1. Offer
agents in T price 2° and tally their responses.

THEOREM 2.1. As the number of agents grows, the
above mechanism converges to achieve an expected
revenue of at least a fourth of the revenue of
optimal fixed pricing.

The proof of this is a simple exercise in using
the Chernoff bound in a similar fashion to [5].

3 Conclusions

It is interesting that in the mass market sale of a
single commodity in unlimited supply, posted price
mechanisms can perform within a constant factor
of the best truthful direct revelation mechanisms.
It leaves a natural open question as to whether
other mechanism design problems permit posted
price mechanisms as a solution. In particular, it
would be interesting to consider a posted price
mechanism for the “online” auction problem of [2].

We can also consider mechanisms that are
allowed to ask multiple questions to each agent
about their values. For the single commodity seller,
for example, an adaptation of the model that allows

the seller make multiple offers to the same agent
will retain its dominant strategy properties as long
as the offer prices to an agent are increasing and
that the seller stop making offers after the first
rejection by that agent.

References

[1] A. Archer and E. Tardos. Truthful mechanisms for
one-parameter agents. In Proc. of the 42nd IEEE
Symp. on Foundations of Computer Science, 2001.

[2] Z. Bar-Yossef, K. Hildrum, and F. Wu. Incentive-
compatible online auctions for digital goods. In
Proc. 13th Symp. on Discrete Alg. ACM/SIAM,
2002.

[3] L. Blumrosen and N. Nisan. Auctions with
Severely Bounded Communication. In Proc. of the
43nd IEEE Symp. on Foundations of Computer
Science, 2002.

[4] J. Feigenbaum, C. Papadimitriou, and S. Shenker.
Sharing the Cost of Multicast Transmissions. In
Proc. of 32nd Symposium Theory of Computing,
pages 218-226. ACM Press, New York, 2000.

[5] A.Goldberg, J. Hartline, A. Karlin, and A. Wright.
Competitive Auctions. Submitted to Games and
Economic Behavior., 2001.

[6] A. Goldberg, J. Hartline, and A. Wright. Com-
petitive Auctions and Digital Goods. In Proc.
12th Symp. on Discrete Alg., pages 735-744.
ACM/SIAM, 2001.

[7] K. Jain and V. Vazirani. Applications of approxi-
mation to cooperative games. In Proc. 38rd ACM
Symp. on the Theory of Comp. ACM Press, 2001.

[8] K. Larson and T. Sandholm. Costly Valuation
Computation in Auctions. In Proc. of the Eighth
Conference of Theoretical Aspects of Knowledge
and Rationality, 2001.

[9] R. Myerson. Optimal Auction Design. Mathemat-

ics of Operations Research, 6:58-73, 1981.

M. Naor, B. Pinkas, and R. Sumner. Privacy

Preserving Auctions and Mechanism Design. In

Proc. 1-st ACM Conf. on E. Commerce. ACM

Press, New York, 1999.

N. Nisan and A. Ronen. Algorithmic Mechanism

Design. In Proc. of 81st Symp. on Theory of

Computing. ACM Press, New York, 1999.

Associated  Press. Amazon may spell

end for ’dynamic’ pricing. Available at:

[10]

[11]

[12]

http://www.usatoday.com/life/cyber/tech/cti595.htm,

2000.
I. Segal. Optimal Pricing Mechanisms with Un-
known Demand. Working draft, 2001.

[13]



