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Abstract

This paper considers dynamic implementation problems in environments with changing private infor-
mation (according to Markov processes). A social choice function is approximately implementable if it is
correctly implemented an arbitrary large number of times with arbitrary high probability in all (commu-
nication) equilibria. We show that if a social choice function is strictly efficient in the set of social choice
functions that satisfy an undetectability condition, then it is approximately implementable.
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1. Introduction

This paper introduces the concept of approximate implementation for dynamic implementa-
tion problems, a concept intermediate between partial implementation (mechanism design) and
full implementation. A social choice function is approximately implementable if it is correctly
implemented an arbitrary large number of times with arbitrary high probability in all (communi-
cation) equilibria. In other words, undesirable outcomes may be implemented in some periods,
but those periods are quite rare.

The motivation is two-fold. On the one hand, a well-known problem with mechanism de-
sign is the multiplicity of equilibria. This problem is likely to be particularly severe in dynamic
problems where agents can sustain a wide range of equilibrium outcomes through appropriate
punishments and rewards, as the plethora of folk theorems demonstrates. On the other hand, full
implementation does not suffer from the problem of multiplicity of equilibria (by its very def-
inition), but often relies on “unnatural mechanisms” such as integer games, modulo games or
sequences of dictatorships. Moreover, the monotonicity conditions for full implementation are
often hard to check in concrete economic applications. The aim of this project is to retain as much
as possible of the desirable properties of full implementation, while avoiding the less desirable
properties such as “unnatural” mechanisms or hard-to-check monotonicity conditions.

It is important to stress that we focus on the implementation of outcomes, rather than pay-
offs. There are two important reasons why. First, implementing outcomes implies implementing
payoff profiles, but the converse is not true. For a simple example, consider an allocation prob-
lem with quasi-linear preferences and transfers, and choose an efficient allocation. For any other
allocation, we can find transfers that give the same expected payoff to all agents, but the alloca-
tion is clearly not the desired one. Second, we may want to incorporate additional considerations
than payoffs in deciding what is socially desirable, e.g., fairness, equity, environmental concerns,
well-being of as-yet unborn generations, etc.

The main result of the paper states that if a social choice function is undetectable efficient,
then it is approximately implementable. A social choice function is undetectable efficient if for
each reporting strategy profile that is “statistically indistinguishable” from truth-telling and yet
does not implement the social choice function, there exists a whistle blower, i.e., an agent who
strictly prefers truth-telling (and thus the implementation of the social choice function). In other
words, the social choice function is strictly efficient in the set of functions that satisfies an un-
detectability condition. The condition of undetectable efficiency is weaker than the condition of
efficiency; it makes it possible to implement a large set of social choice functions, not previously
covered by the literature.' It is also easy to check. In particular, it is enough to check whether
for each permutation of types other than the identity permutation (i.e., truth-telling), there is an
agent who is strictly worse off. As an economic application, we consider a procurement problem
with privately known costs of production. We show that one can implement the allocation that
maximizes the consumer surplus at each cost profile, i.e., the most efficient firm produces the
good at its marginal cost.

To prove our main result, we construct a “review” mechanism, where agents are asked to re-
port their types and are periodically tested against what the designer would expect if the agents
were truthful. Whenever an agent fails the test, the designer “punishes” the agent for a number of
periods and the relationship resumes as normal afterwards. In particular, the mechanism has no

1" An exception is Matsushima et al. (2010), who investigate the role of undetectability in linking mechanisms.
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