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We plan to study the algorithmic properties that characterize incentive
compatible mechanisms, under various notions of “incentive compatibility”
that are driven by the applications. Following the (algorithmic) mechanism
design approach of Nisan and Ronen [NR01], one can formulate in a mathe-
matically precise way the fact that it is not convenient to manipulate a cer-
tain “protocol”, and thus the protocol is safely implemented in a distributed
setting. A mechanism consists of an algorithm and a suitable payment func-
tion whose combination should induce the players to the behave according
to the “prescribed rules”. Such mechanisms exist only if the underlying al-
gorithm obeys certain requirements, in addition to the usual optimality of
the solution.

(In)approximability results that incorporate these requirements can be
regarded as the loss of performance due to a selfish behavior (the mechanism
cannot give optimal solutions because otherwise it would not be incentive
compatible). Our study should contribute to this important line of research
by investigating different incentive compatibility conditions and by deriving
new algorithmic/game theoretic techniques. We describe some of these issues
more in detail below.

Truthfulness and approximability. Truthfulness prescribes that truth-
telling is a dominant (utility maximizing) strategy for the players. Truth-
fulness is in fact an algorithmic property since it is equivalent to certain
“monotonicity” conditions on the algorithm (how the output changes when
some part of the input changes). These general conditions, however, are dif-
ficult to understand and to use. Indeed, depending on the problem under
consideration, the result can be very different:

• For certain problems, one must give up optimality of the algorithm
and look for suitable approximations. The most notable example is the
scheduling problem introduced by Nisan and Ronen [NR01].
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• For other problems, though existing computationally efficient algo-
rithms violate the required monotonicity condition, either they can be
“adapted” or new algorithms with the same approximation guarantee
can be designed “from scratch”.

Typically, problems in the first class have a “multidimensional domain”, while
those in the latter have a simpler “one-dimensional domain”. We would like
to investigate new mechanism design techniques (and characterizations of
truthfulness) together with the approximability of algorithms that obey these
conditions.

Concrete starting questions. An interesting line of research consists in char-
acterizing truthfulness for certain domains and, from this, obtain optimal
mechanism for non-utilitarian problems (i.e., when the goal is not the min-
imization of the sum of the players’ costs). Of a particular interest are the
min-max problems (including makespan minimization). Is it possible to ex-
tend the simple domains studied in [AT01, LS09, APP09] and get positive
results? Does randomization help in such domains?

Collusion. The effect of colluding players is a central (and sometimes un-
avoidable) question. Schummer [Sch00] proves that, if players can exchange
compensations, then the only mechanisms that can resist to collusions are
the trivial (useless) mechanisms that output a fixed solution. Mechanisms
that resist to collusion if players do not exchange compensations have been
successfully developed in the context of cost-sharing problems (see the recent
characterization [PV10] and references therein).

Concrete starting questions. It is not clear how central is the continuity as-
sumption on the domain used by Schummer [Sch00]. Is there a “discrete”
domain for which his impossibility result does not apply? A possible candi-
date might be the two-values domains in [LS09].

False identities. This is a typical scenario for Internet applications. The
issue of false identities in mechanism design has been raised by Yokoo et
al. [YSM04] in the context of combinatorial auctions. Recently, the same
issue has been considered for “budget constrained” problems like cost-sharing
[PSSW09] or mechanisms without money [TIY10]. In all such cases, existing
truthful mechanisms can be manipulated using false identities.
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Concrete starting questions. Characterizations of incentive compatible mech-
anisms that obey this additional requirement are of great interest. For in-
stance, which cost-sharing mechanisms can be “easily” adapted so to deal
with false identities? What property characterizes mechanisms that resist
to false identities? What is the “price” of false identities? Do reputation
mechanisms help?

Repeated games, mechanism design, protocol analysis. A recent
work by Nisan et al. [NSVZ11] showed that repeated games provide a uni-
fying approach to many existing positive results: cost sharing, mechanisms
without money, convergence and incentive compatibility of BGP and of cer-
tain TCP/IP games.

Roughly, the desired incentive compatibility condition is guaranteed if
the game of interest can be expressed as a repeated base game possessing a
stronger incentive compatibility condition. Here ‘repeated game’ means that
players keep playing best response (in the base game).

Concrete starting questions. We would like to investigate the limitations of
this approach and the possibility to extend certain convergence properties
(instead of looking at “worse case dynamics” we might content ourself with
convergence for dynamics in which a randomly chosen player moves). Also,
is it possible to extend incentive compatibility if players do not always play
a best-response? Can we exploit these results to design new “greedy-type”
truthful mechanisms?
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