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Uniform topologies on types

Yi-CHUN CHEN
Department of Economics, National University of Singapore

ALFREDO D1 TiLLIO
IGIER and Department of Economics, Universita Luigi Bocconi

EDUARDO FAINGOLD
Department of Economics, Yale University

S1YANG XIONG
Department of Economics, Rice University

We study the robustness of interim correlated rationalizability to perturbations of
higher-order beliefs. We introduce a new metric topology on the universal type
space, called uniform-weak topology, under which two types are close if they have
similar first-order beliefs, attach similar probabilities to other players having sim-
ilar first-order beliefs, and so on, where the degree of similarity is uniform over
the levels of the belief hierarchy. This topology generalizes the now classic no-
tion of proximity to common knowledge based on common p-beliefs (Monderer
and Samet 1989). We show that convergence in the uniform-weak topology im-
plies convergence in the uniform-strategic topology (Dekel et al. 2006). Moreover,
when the limit is a finite type, uniform-weak convergence is also a necessary con-
dition for convergence in the strategic topology. Finally, we show that the set of
finite types is nowhere dense under the uniform strategic topology. Thus, our re-
sults shed light on the connection between similarity of beliefs and similarity of
behaviors in games.

Keyworps. Rationalizability, incomplete information, higher-order beliefs,
strategic topology, Electronic Mail game.

JEL crassiricaTiON. C70, C72.

Yi-Chun Chen: ecsycc@nus.edu.sg

Alfredo Di Tillio: alfredo.ditillio@unibocconi.it

Eduardo Faingold: eduardo.faingold@yale.edu

Siyang Xiong: xiongQrice.edu

We are very grateful to a co-editor and three anonymous referees for their comments and suggestions,
which greatly improved this paper. We also thank Pierpaolo Battigalli, Martin Cripps, Eddie Dekel, Jeffrey
C. Ely, Amanda Friedenberg, Drew Fudenberg, Qingmin Liu, George J. Mailath, Stephen Morris, Marcin
Peski, Dov Samet, Marciano Siniscalchi, Aaron Sojourner, Tomasz Strzalecki, Satoru Takahashi, Jonathan
Weinstein, and Muhamet Yildiz for their insightful comments. Chen and Xiong gratefully acknowledge
financial support from the NSF (Grant SES 0820333) and the Northwestern University Economic Theory
Center.

Copyright © 2010 Yi-Chun Chen, Alfredo Di Tillio, Eduardo Faingold, and Siyang Xiong. Licensed under the
Creative Commons Attribution-NonCommercial License 3.0. Available at http://econtheory.org.
DOI: 10.3982/TE462

85UB017 SUOWLLIOD SAIIID) 8]l |dde 8y Aq pauienob 812 e YO 8sn J0Ss|nl 10y Aeiq1T8UIUO A8]IM L0 (SUORIPUOD-PUR-SLBIALICO" A3 1M ARIq 1 BUI|UO//SANY) SUORIPUOD PuUe SWB 18U} 835 *[2202/2T/0T] U0 Afeiqaulluo A8|IM ‘S3d VO Aq 29v3 L/286€ 0T/I0p/W00" A8 M AReiq 1 puLUO//SANY WO} papeojumoq ‘€ ‘0TOZ ‘T9S.SSST!



