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Abstract

We study the design of auctions when the auctioneer has limited statistical
information about the joint distribution of the bidders’ valuations. More specifically,
we consider an auctioneer who has an estimate of the marginal distribution of
a generic bidder’s valuation but does not have reliable information about the
correlation structure. We analyze the performance of mechanisms in terms of the
revenue guarantee, that is, the greatest lower bound of revenue across all joint
distributions that are consistent with the marginals. A simple auction format, the
second-price auction with no reserve price, is shown to be asymptotically optimal, as
the number of bidders goes to infinity. For markets with a finite number of bidders,
we (1) solve for the robustly optimal reserve price that generates the highest revenue
guarantee among all second-price auctions with deterministic reserve prices, and (2)
show that a second-price auction with a random reserve price generates the highest

revenue guarantee among all standard dominant-strategy mechanisms.

KEYWORDS: Robust mechanism design, correlation, second-price auction, low reserve

price, duality approach, optimal transport.

*We are indebted to Tilman Borgers, Ben Brooks, Gabriel Carroll, and Jeff Ely for stimulating
discussions and detailed comments that substantially improved the paper. We thank Dirk Bergemann,
Jimmy Chan, Yi-Chun Chen, Eddie Dekel, Songzi Du, Seungjin Han, Anton Kolotilin, Stephan Lauermann,
Jonathan Libgober, Bart Lipman, George Mailath, Meg Meyer, Stephen Morris, Xiaosheng Mu, Zvika
Neeman, Alessandro Pavan, Harry Di Pei, Eran Shmaya, Marciano Siniscalchi, Satoru Takahashi, Weijie
Zhong, and participants at various seminars and conferences for helpful comments. Part of this paper
was written while Li was visiting the Department of Economics at Northwestern University, and he would
like to thank the institution for hospitality and support. An earlier version of this paper was circulated
under the title “Robustly Optimal Reserve Price.” First version April 2019.

"Department of Economics, The Chinese University of Hong Kong, hewei@cuhk.edu.hk

School of Economics, Singapore Management University, jtli@smu.edu.sg



