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Abstract. We develop a general framework in which real-time Dynamic Program-
ming (DP) can be used to formulate agent bidding strategies in a broad class
of auctions characterized by sequential bidding and continuous clearing. In this
framework, states are represented primarily by an agent’s holdings, and transition
probabilities are estimated from the market event history, along the lines of the “be-
lief function” approach of Gjerstad and Dickhaut [S]. We use the belief function,
combined with a forecast of how it changes over time, as an approximate state-
transition model in the DP formulation. The DP is then solved from scratch each
time the agent has an opportunity to bid. The resulting algorithm optimizes cumu-
lative long-term discounted profitability, whereas most previous strategies such as
Gjerstad-Dickhaut merely optimize immediate profits.
We test our algorithm in a simplified model of a Continuous Double Auction (CDA)
market. Our results show that the DP-based approach reproduces the behavior of
Gjerstad-Dickhaut for small discount parameter y, and is clearly superior for large
values of y close to 1. We suggest that this algorithm may offer the best performance
of any published CDA bidding strategy. The framework our algorithm provides is
extensible and can accommodate many market and research aspects.

1 Introduction

Every day, trillions of dollars are exchanged in auction marketplaces such as eBay,
pricelinwom,  NASDAQ and NYSE. Much of the bidding and trading action in
these markets is already done by software agents that execute relatively simple
sniping or arbitrage strategies. It is intriguing to consider the prospects for devel-
oping more sophisticated trading agents that can outperform their human counter-
parts. Agents have much faster reaction times, can process much larger information
sets, and are not subject to fatigue or emotional swings that affect human perfor-
mance. Already software agents dominate human competitors in domains such as






































