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Abstract

The Vickrey–Clarke–Groves and d’Aspremont–Gerard-Varet mechanisms implement efficient social 
choice by compensating each agent for the externalities that his report imposes on all other agents. In-
stead of aggregate compensations, which may lead to profitable coalitional deviations, this paper provides 
an alternative mechanism, in which each pair of agents directly compensate each other for the pairwise 
externalities they impose. Under the assumption of independent private values, any agent is guaranteed to 
receive his ex ante efficient payoff by reporting truthfully, regardless of others’ strategies. This absence of 
ex ante externalities makes the mechanism coalition-proof, and makes all equilibria efficient.
© 2018 Elsevier Inc. All rights reserved.

JEL classification: D62; D82

Keywords: Mechanism design; Internalizing externalities; Coalition-proofness; Full implementation

E-mail address: mikhailsafronov2014@u.northwestern.edu.
1 This project was started during my PhD study at Northwestern University. I thank the editor, the associate editor, 

and anonymous referees for comments and suggestions which helped to vastly improve the paper. I am grateful to Matt 
Elliott, Aytek Erdil, Robert Evans, Ben Golub, Qingmin Liu, Roger Myerson, Mariann Ollár, Alessandro Pavan, Antonio 
Penta, Doron Ravid, Soenje Reiche, Ludovic Renou, Hamid Sabourian, Bruno Strulovici, Juuso Toikka, Asher Wolinsky, 
and participants at the 2016 Annual Conference of the Royal Economic Society, the 21st Coalition Theory Network 
workshop, the 2016 North American Summer Meeting of the Econometric Society, the Stony Brook 27th International 
Conference on Game Theory, and the 5th World Congress of the Game Theory Society for fruitful discussion. I am 
thankful for the financial support provided by the Center for Economic Theory and the Graduate School at Northwestern 
University, and by the Cambridge-INET Institute. All errors are mine.

https://doi.org/10.1016/j.jet.2018.07.009
0022-0531/© 2018 Elsevier Inc. All rights reserved.

http://www.sciencedirect.com
https://doi.org/10.1016/j.jet.2018.07.009
http://www.elsevier.com/locate/jet
mailto:mikhailsafronov2014@u.northwestern.edu
https://doi.org/10.1016/j.jet.2018.07.009
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jet.2018.07.009&domain=pdf


660 M. Safronov / Journal of Economic Theory 177 (2018) 659–677

1. Introduction

The problem of externalities which cause economic inefficiency can be solved if there exists 
a procedure for internalizing the externalities. This paper develops such a procedure in a benev-
olent social planner’s problem in which agents have independent private values and quasilinear 
preferences. The social planner (she) asks each agent (he) to report his preferences, and then she 
implements the social outcome which maximizes the total payoff of the agents. Since any agent’s 
report affects the social outcome, the agents impose externalities on each other and may benefit 
from misreporting their types (preferences). In order to induce truthful reports, the agents should 
be required to compensate each other for these externalities.

The idea of internalizing the externalities has been used in the classic Vickrey–Clarke–Groves 
(VCG) and d’Aspremont–Gerard-Varet (AGV) mechanisms, though in these mechanisms agents 
do not directly compensate each other. In the VCG mechanism, it is the social planner who 
compensates the agents for the externalities. In the AGV mechanism, the compensation is unfair: 
if agent i’s report imposes externalities on agent j and no externalities on agent k, agent k
still has to partially compensate agent i for the former externalities. As a result, both of these 
mechanisms internalize the aggregate—not the pairwise—externalities and are not resistant to 
group deviation. In these mechanisms, each agent individually prefers to report truthfully, but a 
group of agents can coordinate on a misreport and jointly benefit.

The current paper presents an alternative mechanism, which improves upon the VCG and 
AGV mechanisms by being resistant to coalitional deviations. The mechanism is built assuming 
independent private values—the environment of the AGV mechanism. There are two equivalent 
versions of the mechanism: the direct mechanism and the sequential mechanism. This paper 
mainly focuses on the direct mechanism. Agents simultaneously report their types. Then the 
social planner orders the agents in an arbitrary sequence, and she treats the agents’ reports as if 
they were arriving one by one, according to that sequence. When the report of agent i “arrives”, 
the social planner updates her beliefs over the efficient social outcome she will choose at the end, 
and she updates the expected payoffs of the agents from that outcome. The mechanism prescribes 
any other agent j �= i to pay agent i the change in j ’s expected payoff which occurs as a result 
of i’s report. These payments are made for the report of each agent, that is, each pair of agents 
i, j compensate each other for the pairwise externalities of their reports. The sequential (version 
of the) mechanism is equivalent to the direct version, except that the agents report their types 
sequentially and publicly.

In the new (direct) mechanism, each pair of agents directly compensate each other for the 
pairwise marginal externalities caused by their reports. As a result, all externalities are removed 
at the ex ante level. If any agent i, before learning his type, commits to reporting truthfully, he is 
guaranteed to get his ex ante efficient payoff, regardless of others’ strategies. This result follows 
from the way the payments are made. First, agent i receives a payment from every other agent j , 
equal to the change in j ’s expected payoff caused by i’s report. Since agent i reports truthfully, in 
expectation over i’s report that change is zero, and so is j ’s payment to i. Second, agent i makes 
a payment to j , equal to the change in i’s expected payoff caused by j ’s report. Effectively, the 
utility of agent i (his payoff from social choice plus payments received in the mechanism) does 
not change with j ’s report. Therefore, i’s utility does not change with reports of other agents and 
is equal to its ex ante value, that is, to i’s ex ante efficient payoff.

The idea behind this mechanism is similar to that of property rights in the Coase theorem. 
Before the mechanism is announced, the social planner expects each agent i to obtain his ex ante 
efficient payoff. She guarantees that agent i will receive that payoff if he reports truthfully: 
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