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ABSTRACT

In this paper we describe an evolution-based method for
evaluating auction mechanisms, and apply it to a space of
mechanisms including the standard first- and second-price
sealed bid auctions. We replicate results known already in
the Auction Theory literature regarding the suitability of
different mechanisms for different bidder environments, and
extend the literature by establishing the superiority of novel
mechanisms over standard mechanisms, for commonly oc-
curring scenarios. Thus this paper simultaneously extends
Auction Theory, and provides a systematic method for fur-
ther such extensions.
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1. INTRODUCTION

Auctions are an important class of mechanisms for resolving
multi-agent allocation problems of various types. There ex-
ists a substantial body of work (see, e.g. [14] for a review)
regarding the theory underlying auctions, most of which fo-
cuses on the problem of how to design them so as to achieve
some desired outcome for the auctioneer. In situations where
the auctioneer plays the role of seller, this outcome is often
revenue maximization, and many results of a qualitative na-
ture are known regarding the suitability of different mecha-
nisms under different assumptions on the economic scenario
under consideration.

In parallel with this work, researchers have begun inves-
tigating how to design autonomous agents capable of par-
ticipating in auctions ([18], [1], [4], [6], [7], etc.). Often
such study is motivated by the possibility that suitable au-
tonomous agents will be superior to humans in making (pos-
sibly quite complex) economic decisions, and indeed Das et
al. report human experiments to substantiate this possibil-
ity [11]. When the agents acting in markets are non-human,

the space of potential market designs increases markedly,
since mechanisms that might seem “non-sensical” or diffi-
cult to interpret for humans can be considered.

Recently, a few papers have begun to address the confluence
of these ideas, taking inspiration from the Auction Theory
work on mechanism design, extending it into new design
spaces that might have been infeasible before, and adding a
degree of automation to the design process: for example, in
[8] and [9], Clff describes an application of Genetic Algo-
rithms [13] to the choice of a continuous parameter Qs gov-
erning the probability that a seller will be chosen to shout
in a given round of a stylized continuous double auction.

This paper continues the of such work, examining a space
of auction mechanisms that includes the standard first- and
second-price auctions, using GAs applied to a multi-agent
system to evolve good players for each mechanism under
consideration. We find that under several classes of non-
pathological conditions (e.g. bidders are risk-averse, and
are unaware of how many players they will face in a given
auction), there exist exotic sealed bid mechanisms which
are expected to return significantly higher revenue to the
auctioneer than either the first- or second-price sealed bid
mechanisms. See Section 4 for more details.

The paper is laid out as follows: in the next two sections
we discuss the methods used, introducing relevant Game
Theory concepts as needed. In Section 4 we describe the
results of our experiments. In Section 5 we describe in more
detail the relationship between these results and others in
the literature, and we conclude in Section 6.

2. AUCTION THEORY
2.1 Terms and Notation

In this paper we study sealed-bid auctions, in which a good
is put up for sale, and each potential buyer submits a bid
to the auctioneer; the auctioneer chooses a winner, and al-
locates payments to each agent. In most variants of this
type of auction, the good is awarded to the buyer who sub-
mits the highest bid, and only the winner pays. In a first-
price auction, the winner’s payment is equal to her bid; in
a second-price auction, the winner’s payment is equal to
the second highest bid.

In order to analyse how bidders might be expected to behave
in such auctions, we need to specify how they are motivated,



