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Abstract

This essay provides an introduction to our recent work on robust mech-

anism design. The objective is to provide an overview of the research

agenda and its results. We present the main results and illustrate

many of them in terms of a common and canonical example, the single

unit auction with interdependent values. In addition, we provide an

extended discussion about the role of alternative assumptions about

type spaces in our work, and the literature at large, in order to explain

*We would like to thank Eric Maskin for inviting us to publish the work covered in this
survey in a collection of the World Scientific Series in Economic Theory edited by Eric. An
early version of this essay appeared as an introduction in Bergemann and Morris (2012b).
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Andreas Blume, Tilman Borgers, Jacques Cremer, Moritz Meyer-ter-Vehn, Phil Reny and
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versity and the European and North American Econometric Society Meetings and a set

of slides which cover and accompany this essay can be found at http://dirkbergemann.
commons.yale.edu/files/2010/12/robustmechanismdesign1.pdf.
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the common logic of the informational robustness approach that unifies

the work.
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1

Introduction

This essay brings together and presents a number of results on the

theme of robust mechanism design and robust implementation that

we have been working on in the past decade. This work examines the

implications of relaxing the strong informational assumptions that drive

much of the mechanism design literature. It discusses joint work of the

two of us with each other and with co-authors Hanming Fang, Moritz

Meyer-ter-Vehn, Karl Schlag, Satoru Takahashi, and Olivier Tercieux.

The objective of this essay is to provide the reader with an overview

of the research agenda pursued in these papers. We present the main

results of these papers and illustrate many of them in terms of a

common and canonical example, the single unit auction with interde-

pendent values. It is our hope that the use of this example facilitates the

presentation of the results and that it brings the main insights within

the context of an important economic mechanism, the generalized

second price auction. In addition, we include an extended discussion

about the role of alternative assumptions about type spaces in our work

and the literature, in order to explain the common logic of the informa-

tional robustness approach that unifies the work surveyed in this essay.

1
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2 Introduction

The mechanism design literature of the last thirty years has been

a huge success on a number of different levels. There is a beautiful

theoretical literature that has shown how a wide range of institutional

design questions can be formally posed as mechanism design problems

with a common structure. Elegant characterizations of optimal mecha-

nisms have been obtained. Market design has become more important

in many economic arenas, both because of new insights from theory

and developments in information and computing technologies, which

enable the implementation of large scale trading mechanisms. A very

successful econometric literature has tested auction theory in practise.

However, there has been an unfortunate disconnect between the gen-

eral theory and the applications/empirical work: mechanisms that work

in theory or are optimal in some class of mechanisms often turn out to

be too complicated to be used in practise. Practitioners have then often

been led to argue in favor of using simpler but apparently sub-optimal

mechanisms. It has been argued that the optimal mechanisms are not

“robust” — i.e., they are too sensitive to fine details of the specified

environment that will not be available to the designer in practise. These

concerns were present at the creation of the theory and continue to

be widespread today.1 In response to the concerns, researchers have

developed many attractive and influential results by imposing (in a

somewhat ad hoc way) stronger solution concepts and/or simpler mech-

anisms motivated by robustness considerations. Our starting point is

the influential concern of Wilson (1987) regarding the robustness of the

game theoretic analysis to the common knowledge assumptions:

“Game theory has a great advantage in explicitly

analyzing the consequences of trading rules that

presumably are really common knowledge; it is deficient

to the extent it assumes other features to be common

1Hurwicz (1972) discussed the need for “non-parametric” mechanisms wich are independent

of the distributional assumptions regarding the willingness-to-pay of the agents. Wilson

(1985) states that trading rules should be “belief-free” by requiring that they “should not
rely on features of the agents’ common knowledge, such as their probability assessments.”

Dasgupta and Maskin (2000) seek “detail-free” auction rules “that are independent of the

details — such as functional forms or distribution of signals - of any particular application
and that work will in a broad range of circumstances.”

Full text available at: http://dx.doi.org/10.1561/0700000057



3

knowledge, such as one agent’s probability assessment

about another’s preferences or information. I foresee

the progress of game theory as depending on successive

reductions in the base of common knowledge required to

conduct useful analyses of practical problems. Only by

repeated weakening of common knowledge assumptions

will the theory approximate reality.”

Wilson emphasized that as analysts we are tempted to assume that

too much information is common knowledge among the agents, and sug-

gested that more robust conclusions would arise if researchers were able

to relax those common knowledge assumptions. Harsanyi (1967–68)

had the original insight that relaxing common knowledge assumptions

is equivalent to working with a type space which is larger if there is

less common knowledge. A natural theoretical question then is to ask

whether it is possible to explicitly model the robustness considerations

in such a way that stronger solution concepts and/or simpler mech-

anisms emerge endogenously. In other words, if the optimal solution

to the planner’s problem is too complicated or too sensitive to be

used in practice, it is presumably because the original description of

the planner’s problem was itself flawed. We would like to investigate

if improved modelling of the planner’s problem endogenously gener-

ates the “robust” features of mechanisms that researchers have been

tempted to assume. Our research agenda in robust mechanism design is

therefore to first make explicit the implicit common knowledge assump-

tions and then second to weaken them.

Thus, formally, our approach suggests asking what happens to the

conventional insights in the theory of mechanism design when con-

fronted with larger and richer type spaces with weaker requirements

regarding the common knowledge of between the designer and the

agents. In this respect, a very important contribution is due to Neeman

(2004) who showed that the small type space assumption is of special

importance for the full surplus extraction results, as in Myerson (1981)

and Cremer and McLean (1988). In particular, he showed that the

full surplus extraction results fail to hold if agents’ private information

doesn’t display a one-to-one relationship between each agent’s beliefs

Full text available at: http://dx.doi.org/10.1561/0700000057



4 Introduction

about the other agents and his preferences (valuation). The extended

dimensionality relative to the standard model essentially allows for a

richer set of higher-order beliefs.

Similarly, in an analysis of the first price auction, Fang and Morris

(2006) look at the role of richer type spaces by considering private

values but allowing for multidimensional types. There, each bidder

observes his own private valuation and a noisy signal of his opponent’s

private valuation. This model of private information stands in stark

contrast to the standard analysis of auctions with private values, where

each agent’s belief about his competitor is simply assumed to coincide

with the common prior. In the presence of multidimensional private

signals, Fang and Morris (2006) find that the celebrated revenue equiv-

alence result between the first and the second price auction fails to

hold. With the richer type space, it is not even possible to rank the

auction format with respect to their expected revenue.

Full text available at: http://dx.doi.org/10.1561/0700000057



References

Abreu, D. and H. Matsushima (1992), ‘Virtual implementation in iter-

atively undominated strategies: Incomplete information’. Discussion

paper, Princeton University and University of Tokyo.

Abreu, D. and A. Sen (1991), ‘Virtual implementation in Nash equilib-

rium’. Econometrica 59, 997–1021.

Aghion, P., D. Fudenberg, R. Holden, T. Kunimoto, and O. Tercieux

(2012), ‘Subgame-perfect implementation under information pertur-

bations’. Quarterly Journal of Economics. forthcoming.

Artemov, G., T. Kunimoto, and R. Serrano (2010), ‘Robust virtual

implementation with incomplete information: Towards a reinterpre-

tation of the Wilson doctrine’. Discussion paper, University of Mel-

bourne, McGill University and Brown University.

Ausubel, L. M. and P. Milgrom (2005), ‘The lovely but lonely vickrey

auction’. In: R. S. P. Cramton and Y. Shoham (eds.): Combinatorial

Auctions.

Barelli, P. (2009), ‘On the genericity of full surplus extraction in mech-

anism design’. Journal of Economic Theory 144, 1320–1332.

Battigalli, P. and M. Siniscalchi (2003), ‘Rationalization and incom-

plete information’. Advances in Theoretical Economics 3. Article 3.

55

Full text available at: http://dx.doi.org/10.1561/0700000057



56 References

Bergemann, D., B. Brooks, and S. Morris (2013a), Extremal Infor-

mation Structures in the First Price Auction. Yale University and

Princeton University.

Bergemann, D., B. Brooks, and S. Morris (2013b), The Limits of Price

Discrimination. Yale University and Princeton University.

Bergemann, D. and S. Morris (2001), ‘Robust mechanism design’.

Discussion Paper, Yale University http://www.princeton.edu/∼
smorris/pdfs/robustmechanism2001.pdf.

Bergemann, D. and S. Morris (2005), ‘Robust mechanism design’.

Econometrica 73, 1771–1813.

Bergemann, D. and S. Morris (2007), ‘An ascending auction for interde-

pendent values: Uniqueness and robustness to strategic uncertainty’.

American Economic Review Papers and Proceedings 97, 125–130.

Bergemann, D. and S. Morris (2008a), ‘Ex post implementation’.

Games and Economic Behavior 63, 527–566.

Bergemann, D. and S. Morris (2008b), ‘The role of the common prior

in robust implementation’. Journal of the European Economic Asso-

ciation Papers and Proceedings 6, 551–559.

Bergemann, D. and S. Morris (2009a), ‘Robust implementation in direct

mechanisms’. Review of Economic Studies 76, 1175–1206.

Bergemann, D. and S. Morris (2009b), ‘Robust virtual implementation’.

Theoretical Economics 4, 45–88.

Bergemann, D. and S. Morris (2011a), ‘Robust implementation in

general mechanisms’. Games and Economic Behavior 71(1666),

261–281.

Bergemann, D. and S. Morris (2011b), ‘Robust predictions in games

of incomplete information’. Discussion paper, Cowles Foundation for

Research in Economics, Yale University.

Bergemann, D. and S. Morris (2012a), ‘Bayes correlated equilibrium

and the comparison of information structures’. Discussion paper,

Cowles Foundation for Research in Economics, Yale University and

Princeton University.

Bergemann, D. and S. Morris (2012b), Robust Mechanism Design.

Singapore: World Scientific Publishing.

Bergemann, D., S. Morris, and S. Takahashi (2010), ‘Interdependent

preferences and strategic distinguishability’. Discussion Paper 1772,

Cowles Foundation for Research in Economics, Yale University.

Full text available at: http://dx.doi.org/10.1561/0700000057



References 57

Bergemann, D., S. Morris, and S. Takahashi (2012), ‘Efficient auctions

and interdependent types’. American Economic Review: Papers and

Proceedings 102, 319–324.

Bergemann, D., S. Morris, and O. Tercieux (2011), ‘Rationalizable

implementation’. Journal of Economic Theory 146, 1253–1274.

Bergemann, D. and K. Schlag (2008), ‘Pricing without priors’. Journal

of the European Economic Association Papers and Proceedings 6,

560–569.

Bergemann, D. and K. Schlag (2011), ‘Robust monopoly pricing’. Jour-

nal of Economic Theory 146, 2527–2543.

Bierbrauer, F. and M. Hellwig (2011), ‘Mechanism design and voting

for public good provision’. Discussion paper, Max Planck Institute

for Research on Collective Goods.

Bikhchandani, S. (2006), ‘Ex post implementation in environments with

private goods’. Theoretical Economics 1, 369–393.

Birulin, O. (2003), ‘Inefficient ex post equilibria in efficient auctions’.

Economic Theory 22, 675–683.

Blume, A. and P. Heidhues (2004), ‘All equilibria of the Vickrey auc-

tion’. Journal of Economic Theory 114, 170–177.

Börgers, T. and D. Smith (2012), ‘Robust mechanism design and dom-

inant strategy voting rules’. Theoretical Economics. forthcoming.

Brandenburger, A. and E. Dekel (1987), ‘Rationalizability and corre-

lated equilibria’. Econometrica 55, 1391–1402.

Chen, Y. and S. Xiong (2010), ‘The genericity of belief-determine-

preferences models revisited’. Journal of Economic Theory 146,

751–761.

Chen, Y. and S. Xiong (2013), ‘Genericity and robustness of full surplus

extraction’. Econometrica. forthcoming.

Choi, J. and T. Kim (1999), ‘A nonparametric, efficient public good

decision mechanism: Undominated bayesian implementation’. Games

and Economic Behavior 27, 64–85.

Chung, K.-S. and J. Ely (2001), ‘Efficient and dominance solvable

auctions with interdependent valuations’. Discussion paper, North-

western University.

Chung, K.-S. and J. Ely (2003), ‘Implementation with Near-Complete

Information’. Econometrica 71, 857–871.

Full text available at: http://dx.doi.org/10.1561/0700000057



58 References

Chung, K.-S. and J. Ely (2007), ‘Foundations of dominant strategy

mechanisms’. Review of Economic Studies 74, 447–476.

Cremer, J. and R. McLean (1988), ‘Full extraction of the surplus

in Bayesian and dominant strategy auctions’. Econometrica 56,

1247–1258.

Dasgupta, P., P. Hammond, and E. Maskin (1979), ‘The implementa-

tion of social choice rules. Some general results on incentive compat-

ibility’. Review of Economic Studies 66, 185–216.

Dasgupta, P. and E. Maskin (2000), ‘Efficient auctions’. Quarterly

Journal of Economics 115, 341–388.

Dekel, E., D. Fudenberg, and S. Morris (2006), ‘Topologies on types’.

Theoretical Economics 1, 275–309.

Eso, P. and E. Maskin (2002), ‘Multi-good efficient auctions with multi-

dimensional information’. Discussion paper, Northwestern University

and Institute for Advanced Studies.

Fang, H. and S. Morris (2006), ‘Multidimensional private value auc-

tions’. Journal of Economic Theory 126, 1–30.

Gizatulina, A. and M. Hellwig (2010), ‘Informational smallness and the

scope for limiting information rents’. Journal of Economic Theory

145, 2260–2281.

Gizatulina, A. and M. Hellwig (2011), ‘Beliefs, payoffs, information:

On the robustness of the BDP property in models with endoge-

neous beliefs’. Discussion paper, Max Planck Institute for Research

on Collective Goods.

Harsanyi, J. (1967–68), ‘Games with incomplete information played

by ‘Bayesian’ players’. Management Science 14, 159–189, 320–334,

485–502.

Heifetz, A. and Z. Neeman (2006), ‘On the generic (im)possibility

of full surplus extraction in mechanism design’. Econometrica 74,

213–233.

Hurwicz, L. (1972), ‘On informationally decentralized systems’. In: C.

McGuire and R. Radner (eds.): Decisions and Organizations. Ams-

terdam: North-Holland, pp. 297–336.

Jackson, M. (1991), ‘Bayesian implementation’. Econometrica 59,

461–477.

Full text available at: http://dx.doi.org/10.1561/0700000057



References 59

Jehiel, P., M. Meyer-Ter-Vehn, and B. Moldovanu (2008), ‘Ex-post

implementation and preference aggregation via potentials’. Economic

Theory 37, 469–490.

Jehiel, P., M. Meyer-Ter-Vehn, and B. Moldovanu (2010), ‘Locally

robust implementation and its limits’. Journal of Economic Theory.

forthcoming.

Jehiel, P. and B. Moldovanu (2001), ‘Efficient design with interdepen-

dent valuations’. Econometrica 69, 1237–1259.

Jehiel, P., B. Moldovanu, M. Meyer-Ter-Vehn, and B. Zame (2006),

‘The limits of ex post implementation’. Econometrica 74, 585–610.

Kunimoto, T. and R. Serrano (2010), ‘Evaluating the conditions for

robust mechanism design’. Discussion paper, McGill University and

Brown University.

Laffont, J. and D. Martimort (2000), ‘Mechanism design with collusion

and correlation’. Econometrica 65, 309–342.

Ledyard, J. (1979), ‘Dominant strategy mechanisms and incomplete

information’. In: C. . J.-J. Laffont (ed.): Aggregation and Revelation

of Preferences. Amsterdam: North-Holland, pp. 309–319.

Ledyard, J. O. (1978), ‘Incentive compatibility and incomplete infor-

mation’. Journal of Economic Theory 18, 171–189.

Lopomo, G., L. Rigotti, and C. Shannon (2009), ‘Uncertainty in mech-

anism design’. Discussion paper.

Maskin, E. (1992), ‘Auctions and privatization’. In: H. Siebert (ed.):

Privatization: Symposium in Honor of Herbert Giersch. J.C.B. Mohr:

Tuebingen, pp. 115–136.

Maskin, E. (1999), ‘Nash equilibrium and welfare optimality’. Review

of Economic Studies 66, 23–38.

Matsushima, H. (1988), ‘A new approach to the implementation prob-

lem’. Journal of Economic Theory 45, 128–144.

McAfee, P. and P. Reny (1992), ‘Correlated information and mechanism

design’. Econometrica 60, 395–421.

McLean, R. and A. Postlewaite (2002), ‘Informational size and incen-

tive compatibility’. Econometrica 70, 2421–2453.

Mertens, J. and S. Zamir (1985), ‘Formalization of Bayesian analysis for

games with incomplete information’. International Journal of Game

Theory 14, 1–29.

Full text available at: http://dx.doi.org/10.1561/0700000057



60 References

Meyer-Ter-Vehn, M. and S. Morris (2011), ‘The robustness of robust

implementation’. Journal of Economic Theory 146, 2093–2104.

Milgrom, P. and J. Roberts (1990), ‘Rationalizability, learning and

equilibrium in games with strategic complementarities’. Economet-

rica 58, 1255–1277.

Moore, J. and R. Repullo (1988), ‘Subgame perfect implementation’.

Econometrica 56, 1191–1220.

Mueller, C. (2009), ‘Robust virtual implementation under com-

mon strong belief in rationality’. Discussion paper, University of

Minnesota.

Myerson, R. (1981), ‘Optimal auction design’. Mathematics of Opera-

tions Research 6, 58–73.

Neeman, Z. (2004), ‘The relevance of private information in mechanism

design’. Journal of Economic Theory 117, 55–77.

Oury, M. and O. Tercieux (2012), ‘Continuous implementation’. Econo-

metrica 80, 1605–1637.

Penta, A. (2011), ‘Robust dynamic mechanism design’. Discussion

paper, University of Wisconsin.

Perry, M. and P. Reny (2002), ‘An ex post efficient auction’. Econo-

metrica 70, 1199–1212.

Peters, M. (2001), ‘Surplus extraction and competition’. Review of Eco-

nomic Studies 68, 613–631.

Plum, M. (1992), ‘Characterization and computation of Nash equilibria

for auctions with incomplete information’. International Journal of

Game Theory 20, 393–418.

Postlewaite, A. and D. Schmeidler (1986), ‘Implementation in differen-

tial information economies’. Journal of Economic Theory 39, 14–33.

Robert, J. (1991), ‘Continuity in auction design’. Journal of Economic

Theory 55, 169–179.

Smith, D. (2010), ‘A prior free efficiency comparison of mechanisms for

the public good problem’. Discussion paper, University of Michigan.

Wilson, R. (1985), ‘Incentive efficiency of double auctions’. Economet-

rica 53, 1101–1116.

Wilson, R. (1987), ‘Game-theoretic analyses of trading processes’.

In: T. Bewley (ed.): Advances in Economic Theory: Fifth World

Congress. Cambridge: Cambridge University Press, pp. 33–70.

Full text available at: http://dx.doi.org/10.1561/0700000057



References 61

Yamashita, T. (2011), ‘Robust welfare guarantees in bilateral trading

mechanisms’. Discussion paper, Stanford University.

Yokoo, M., Y. Sakurai, and S. Matsubara (2004), ‘The effect of false-

name bids in combinatorial auctions: New fraud in internet auctions’.

Games and Economic Behavior 46, 174–188.

Full text available at: http://dx.doi.org/10.1561/0700000057


	Introduction
	Leading Example: Allocating a Private Good with Interdependent Values
	Type Spaces
	Robust Foundations for Dominant and Ex Post Incentive Compatibility
	Full Implementation
	Ex Post Implementation
	Robust Implementation in the Direct Mechanism
	The Robustness of Robust Implementation
	Robust Implementation in General Mechanisms
	Rationalizable Implementation
	The Role of the Common Prior
	Dynamic Mechanisms
	Virtual Implementation

	Open Issues
	References



