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Abstract

We consider the problem of auction design for dynamic environ-
ments, in which agents arrive and depart dynamically and in which
goods are inherently temporal. Motivating examples are drawn from
the problem of WiFi allocation in coffee houses, last-minute tickets,
and scientific grid computing. We provide a chracterization for the
design of truthful online auctions, such that it is a domnant strategy
equilibrium for bidders to reveal their true value for resources imme-
diately upon arrival into a system. The auctions are online, in the
sense that they make allocation decisions without knowledge of the
future. In a setting without priors, we provide an e-competitive (for
efficiency) truthful auction for a limited-supply unit-demand problem,
drawing an analogy with the classic secretary problem. We also present
a 2-competitive auction (wrt efficiency) for a setting with a reusable
resource, and and describe a randomized online auction that achieves a
competitive ratio for revenue of O(log h), where h is the ratio of maxi-
mum value to minimum value among the agents. In closing, we discuss
envy-pricing and the concept of “fair equilibrium” versus “dominant
equilibrium”and their relation to online auctions, and we end with
several interesting directions for future work.
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