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Algorithmic game theory is an exciting research area at the
intersection of game theory and computer science. It
studies computational aspects of interaction between
selfish agents, as well as incentive issues in algorithm
design.

| have worked in several different subfields of this area,
such as auction design, complexity of Nash equilibria in
graphical games, and computational aspects of coalitional
games. An example of a problem | have worked on is
shortest path auctions: there is a network in which each
edge is owned by a selfish agent, and a center that wants
to route a unit of flow through this network. Routing the flow
through a particular edge incurs a cost to the owner of this
edge, who therefore needs to be compensated. However,
the cost of an edge is known to its owner only, and it may
lie about this cost if it is beneficial for him to do so. The
center’s goal is to purchase a path in this network without
paying too much by means of a reverse auction. We show
how to design an optimal auction for this setting where
edges’ cost distributions are known, and also demonstrate
that every truthful mechanism will pay substantially more
that the cost of the 2™ cheapest path, which is a natural
measure of competition in this market. On the other hand,
perhaps counterintuitively, the total payment can be
reduced by deleting some edges from the graph.

In graphical games, players are located in the vertices of a
bounded-degree graph, and each players’ payoffs depend
on his actions as well as the actions of his neighbors. In
general, computing Nash equilibrium in such games is
known to be computationally hard. However, prior to our
work, it was believed that when the underlying graph is a
tree, one can compute a Nash equilibrium in polynomial
time. In our work, we refuted this conjecture, showing that
the algorithm proposed for this problem does not always
return a Nash equilibrium. We modified this algorithm so
that it works correctly. However, the modified version is only
guaranteed to run in polynomial time if the underlying graph
is a path. We have also demonstrated that any algorithm
based on similar ideas may produce an exponential-sized
data structure even on very simple trees. It remains open
whether Nash equilibria of graphical games on trees can be
efficiently computed, perhaps using a completely different
set of techniques.

In recent years, my research interests have shifted towards
cooperative games, in which rational agents form teams
and have to distribute the benefits of cooperation. | have
worked on computing stability-related solution concepts
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in such games, as well as analysing if this solution
concepts can be manipulated. Another issue | have
looked at is the loss of efficiency that is caused by
agents’ selfishness.

Another research area | am actively working in is
computational social choice. It deals with computational
aspects of voting and, more generally, preference
aggregation and elicitation. | have looked at
computational aspects of various forms of dishonest
behavior in voting, such as manipulation and bribery.
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