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A Concise Introduction to Multiagent Systems and
Distributed Artificial Intelligence,

Morgan & Claypool, 2007.
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CHAPTER 6

Mechanism Design

In this chapter we study the problem of mechanism design, which is the development of
agent interaction protocols that explicitly take into account the fact that the agents may be
self-interested. We discuss the revelation principle and the Vickrey—Clarke—Groves (VCG)
mechanism that allows us to build successful protocols in a variety of cases.

6.1 SELF-INTERESTED AGENTS
In the previous chapters we saw several examples of multiagent systems that consist of collab-
orative agents. The fact that the agents in such systems must collaborate for a common goal
allows the development of algorithms, like the coordination algorithms of Chapter 4, in which
the agents are assumed to be truthful to each other and behave as instructed. A soccer robot, for
instance, would never violate a role assignment protocol like the one in Fig. 4.2, as this could
potentially harm the performance of its team

In many practical applications, however, we have to deal with self-interested agents, for
instance agents that act on behalf of some owner who wants to maximize his or her own profit.
A typical case is a software agent that participates in an electronic auction on the Internet.
Developing an algorithm or protocol for such a system is a much more challenging task than in
the collaborative case. First, we have to motivate an agent to participate in the protocol, which
15 not @ prior: the case. Second, we have to take into account the fact that an agent may try to
manipulate the protocol for his own interest, leading to suboptimal results. The latter includes
the possibility that the agent may lie, if needed.

The development of protocols that are stable (non-manipulable) and individually rational

for the agents (no agent is worse off by participating) is the subject of mechanism design or
implementation theory. Aswe will see next, a standard way to deal with the above two problems
is to provide payments to the agents in exchange for their services.

6.2 THEMECHANISM DESIGN PROBLEM
In Chapter 3 we used the model of a strategic game to describe a situation in which a group
of agents interact with each other. The primitives of such a game are the action sets 4; and
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Multiagent Systems
Algorithmic, Game-Theoretic, and Logical Foundations
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Protocols for Strategic Agenis:
Mechanism Design

As we discussed in the previous chaptes, social choice theory is nomstrategic; it
takes the prefarences of e agents as given, and iovestigates ways i which they
can be aggregated. But of course those prefrences are nsually not known. What
you have, instead, is that the varieus agents declare their praferences, which they
may do tuthfully or not. Assuming the ageats are self interested, in general fhey
will not reveal their tue praferences. Since as & designer you wish to find an
optimal oufcome with respect to the ageats’ true preferences (e.g., electing a leades
that truly reflects the ageats” prefrences), optimizing with respect to the declaed
prefirences will not in general achisve the objective.

Introduction

Mechanizm dezign i 3 strategic vession of social choice theory, which sdds the
assumption that agents will behave so as to maximize their individns] payoss. For
example, in an election agenss may Dot vore their e preference.

Example: strategic voting

Consider again our babysitting example This time, in additon fo Will, Liam,
and Vic you must also babysrt their devious new friend, Ray. Again, you muite
each child to sslect their favorite amons fhs thres activifies—gzoinz to the video
arcade (), playing baskerball (), and going for 2 leisrely car rids (). As bafora,
you anmounce that you will salect the activaty with the highest mumber of votes,
‘breaking ties alphabetically, Consider the case in which the true preferences of the
Tids sre 8 follows:
Wik braxe
Liam: bruxc
Vic: a=ecxb
Ray: c=a>h

Will, Liam, and Vic ase sweet souls who always fell you their true preferences
But little Ray, be is always fiusing things out and so be goes through the follow-




