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Abstract: In online combinatorial auctions m indivisible items are to be allocated to n agents who
arrive online. Agents have random valuations for the different subsets of items and the goal is to
allocate the items on the fly so as to maximize the total value of the assignment. A prophet
inequality in this setting refers to the existence of an online algorithm guaranteed to obtain, in
expectation, a certain fraction of the expected value obtained by an optimal solution in hindsight.
The study of prophet inequalities for online combinatorial auctions has been an intensive area of
research in recent years, and constant factor prophet inequalities are known when the agents'
valuation functions are submodular or fractionally subadditive. Despite many efforts, for the
more general case of subadditive valuations, the best-known prophet inequality has an
approximation guarantee of O(log log m).

We prove the existence of a constant factor prophet inequality for the subadditive case, resolving
a central open problem in the area.

Our prophet inequality is achieved by a novel, but elementary, sampling idea which we call the
Mirror Lemma. This lemma is essentially concerned with understanding algorithms for which the

set of items that are allocated and those that are not, distribute equally. The other main
ingredient is a nonstandard application of Kakutani's fixed point theorem.

When: May 24, 3:00 pm hrs.

Where: Sala de Seminario John Von Neuman, CMM, Beauchef 851, Torre Norte.
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