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Abstracts

1 Quantitative Comparative Statics for a Multimarket Paradox.
Tobias Harks

Comparative statics is a well established research field where one analyzes how marginal changes
in parameters of a strategic game affect the resulting equilibria. While classic comparative statics
is mainly concerned with qualitative approaches we aim at quantifying the possible extend of such
an effect. We apply our quantitative approach to a multimarket oligopoly model and consider price
shocks as parameter change.

We quantify the worst case profit reduction for multimarket oligopolies with an arbitrary number
of markets exhibiting arbitrary positive price shocks. For markets with affine price functions and firms
with convex cost technologies, we show that the relative loss of any firm is at most 25% no matter how
many firms compete in the oligopoly. We further investigate the impact of positive price shocks on
total profit of all firms as well as on consumer surplus. We find tight bounds also for these measures
showing that total profit and consumer surplus decreases by at most 25% and 16,6%, respectively.

2 The inverse problem for power distributions in committees. Sascha
Kurz

Several power indices have been introduced in the literature in order to measure the influence of
individual committee members on the aggregated decision. Here we ask the inverse question and aim
to design voting rules for a committee such that a given desired power distribution is met as closely
as possible. We present an exact algorithm for a large class of different power indices based on integer
linear programming. With respect to negative approximation results we generalize the approach of
Alon and Edelman who studied power distributions for the Banzhaf index, where most of the power is
concentrated on few coordinates. It turned out that each Banzhaf vector of an n-member committee
that is near to such a desired power distribution, has to be also near to the Banzhaf vector of a
k-member committee. We show that such Alon-Edelman type results are possible for other power
indices like e.g. the Public Good index or the Coleman index to prevent actions, while they are
principally impossible for e.g. the Johnston index.

3 False-Name Manipulation in Weighted Voting Games is Hard for
Probabilistic Polynomial Time. Anja Rey

False-name manipulation refers to the question of whether a player in a weighted voting game can
increase her power by splitting into several players and distributing her weight among these false iden-
tities. Analogously to this splitting problem, the beneficial merging problem asks whether a coalition



of players can increase their power in a weighted voting game by merging their weights. Aziz et al.
[1] analyze the problem of whether merging or splitting players in weighted voting games is beneficial
in terms of the ShapleyShubik and the normalized Banzhaf index, and so do Rey and Rothe [2] for
the probabilistic Banzhaf index. All these results provide merely NP-hardness lower bounds for these
problems, leaving the question about their exact complexity open. For the ShapleyShubik and the
probabilistic Banzhaf index, we raise these lower bounds to hardness for PP, probabilistic polyno-
mial time, and provide matching upper bounds for beneficial merging and, whenever the new players
weights are given, also for beneficial splitting, thus resolving previous conjectures in the affirmative.
It follows from our results that beneficial merging and splitting for these two power indices cannot be
solved in NP, unless the polynomial hierarchy collapses, which is considered highly unlikely.

[1] H. Aziz, Y. Bachrach, E. Elkind, and M. Paterson. False-name manipulations in weighted voting
games. Journal of Artificial Intelligence Research, 40:5793, 2011.
[2] A. Rey and J. Rothe. Complexity of merging and splitting for the probabilistic Banzhaf power index
in weighted voting games. In Proceedings of the 19th European Conference on Artificial Intelligence,
pages 10211022. IOS Press, Aug. 2010.

4 Toward the Complexity of the Existence of Wonderfully Stable
Partitions and Strictly Core Stable Coalition Structures in Hedo-
nic Games. Hilmar Schadrack

We study the computational complexity of the existence and the verification problem for wonderfully
stable partitions (WSPE and WSPV) and of the existence problem for strictly core stable coalition
structures (SCSCS) in hedonic games. We show that WSPV is NP-complete and both WSPE and
SCSCS are DP-hard, where DP is the second level of the boolean hierarchy, and we discuss an approach
for classifying the latter two problems in terms of their complexity.

5 Prices Matter for the Parameterized Complexity of Shift Bribery.
Jiehua Chen

In the Shift Bribery problem, we are given an election (based on preference orders), a preferred
candidate p, and a budget. The goal is to ensure that p wins by shifting p higher in some voters’
preference orders. However, each such a shift comes at a price, depending on the voter and on the
extent of the shift and we may not exceed the given budget.

We study the parameterized complexity of Shift Bribery with respect to a number of parameters
and several classes of price functions. If we parameterize by the number of positions by which p is
shifted in total, then the problem is fixed-parameter tractable for Borda and Maximin voting rules,
and is W[1]-hard for Copeland voting rule. If we parameterize by the budget for the cost of shifting,
then the results depend on the price function class. We also show that Shift Bribery tends to be easy
when parameterized by the number of voters, but that the results for the number of candidates are
more enigmatic.
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6 Computation of Pure and Epsilon Equilibria in Graphical Games.
Jens Schreyer

When speaking about the complexity of computing Nash-equilibria of games in normal form, it is
imperative to clarify in which way the games are given. If for example we have games with n players
each of which has r different actions, then the game is completely described by n · rn payoff values.
This input is so large, that every algorithm for the computation of Nash equilibria has a running time
that is polynomial in the input size. We restrict our considerations to succinctly representable games
and in particular to graphical games. Here the representation consists of a graph G where the vertex
set is the set of players and a set of payoff functions such that the payoff function of a player p may
only depend on the actions of the players that are neighbors of p in the graph G. If the number of
actions for each player, the maximum degree of the graph G and the size for the representation of a
payoff value are bounded by constants r, d and s, then the representation of the game is polynomial
in the number of players. Kearns et. al. (see [1]) showed that if the underlying graph G is a tree, then
there is a polynomial algorithm to compute all Nash equilibria. The result extends to the family of
graphs with the property that the vertex set can be partitioned into subsets of bounded size, such that
if each subset is contracted, the resulting graph is a tree. This property implies that the treewidth of
all graphs in the family is bounded by a constant. We consider graphical games, where the underly-
ing graph G has the following balanced separation property. For a function f : N → N , a constant
0 < α < 1 and a positive integer k we call a graph G(f, α, k)-separable if each subgraph H of G of order
m ≥ k can be separated by a subset S of at most f(m) vertices in such a way, that each component of
H-S consists of at most α ·m vertices. We devise an algorithm that computes a representation of all
pure Nash equilibria or a representation of epsilon-Nash equilibria for every graphical game where the
underlying graph G has bounded maximum degree and is (f, α, k)-separable for some set of parame-
ters (f, α, k). Our main contribution is to show 2 results on the algorithm: 1. The algorithm has a
running time polynomial in the number of players for all graphical games with an (f, α, k)-separable
underlying graph of bounded maximum degree, where f is any constant function. Note that a family
of graphs is (f, α, k)-separable for some α, k and a constant function f if and only if the treewidth of
all graphs in the family is bounded by a constant. Hence, our result implies Kearns result on pure and
epsilon-equilibria. But it remains unclear, whether a modification of our algorithm can also efficiently
compute exact mixed equilibria in that case. A classical result of Lipton and Tarjan ([2]) states that
every planar graph G of order n has a separator S of order at most

√
(n) such that each component of

G-S has order at most 2/3n. We use this result to show our second result: 2. If the underlying graph of
a graphical game is a planar graph with bounded maximum degree, then the running time of the algo-

rithm is subexponential in the number of players (in particular2O(
√

(n). This result includes graphical
games where the underlying graph may have arbitrarily large treewidth. Moreover, we can weaken
the separation property to further extend the set of graphical games where the algorithm is applicable.

[1] Nisan, N., Roughgarden, T., Tardos, E., Vazirani, V.. Algorithmic Game Theory, Cambridge
University Press (2007). ISBN 9780521872829
[2] Lipton, R. J., Tarjan, R. E. (1979), A separator theorem for planar graphs, SIAM Journal on
Applied Mathematics 36 (2): 177-189
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7 Phenomena in Games with Social Context. Guido Schäfer

In most game-theoretical studies it is assumed that the players base their decision on purely selfish
grounds. This assumption is in stark contrast with several studies in experimental economics, which
suggest that players often exhibit other-regarding preferences such as altruism, spite or fairness. The
modeling and the analysis of the impact of such alternative behaviors has only recently been given
some attention. In this talk, we review some recent advances in the study of games with social context
and highlight a few counter-intuitive results.

8 The efficiency of Shapley cost sharing. Daniel Schmand

We consider a generalization of congestion games in which the cost of each resource depends on the
set rather than the number of users. Our goal is to share the joint costs of the resources among
its users so as to guarantee the existence of pure Nash equilibria. We give tight bounds on the
inefficiency of the Shapley cost sharing protocol for submodular, supermodular or arbitrary increasing
cost functions, respectively, and show that Shapley cost sharing is (asymptotically) optimal among
all uniform protocols, i.e., protocols that use only local information.

9 Recommendations Through Multirepresentation. Piotr Faliszewski

We introduce a general model for the collective selection of a set of items, where the impact of the
value of a selected item on the utility of an agent depends of the rank of this item in the list of selected
items ranked according to the agents preferences. This model encompasses situations where agents
benefit from preferred items more than from dispreferred items; it also encompasses proportional
representation scoring rules that range between K-winner range voting (where all K members of the
selected committee count equally in the utility of an agent) and K-winner ChamberlinCourants rule
(where only the most preferred one of the K selected candidates counts). We make use of ordered
weighted average operators (OWA), and give a few concrete models corresponding to some specific such
operators. We show that, in general, these rules are NP-hard to compute and hard to approximate,
butdepending on the position of the rule on the spectrum of rules and the type of voters utilitiesthere
may be good approximation algorithms.

10 Ad Exchange: Envy-free Auctions with Mediators. Veronika
Loitzenbauer

Ad exchanges are an emerging platform for trading advertisement slots on the web with billions of
dollars revenue per year. For every single user impression of a web page an auction is run at the
exchange to determine which advertisements are shown at which price. Typically ad networks act
as mediators for the individual advertisers. Within an ad network another auction might be used to
resell the obtained advertisement slots among its advertisers.

In this work we want to deepen the theoretical understanding of this new markets by analyzing
them from the viewpoint of combinatorial auctions. We develop an economic model for the entangle-
ment of the central auction at the exchange with the local auctions at the ad networks. We consider
the incentives of all three involved parties and suggest an extension of the Walrasian equilibrium that
ensures envy-freeness for all participants. We discuss several possibilities to define the demand of the
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mediators. The definition of our choice requires an ad network to represent the demands of its adver-
tisers, while naturally allowing it to generate revenue from the competition within its network. We
show that for such mediators and advertisers with monotone and gross-substitute valuations a general
envy-free equilibrium exists and can be computed in polynomial time by combining central and local
ascending auctions. As a side result, we extend several results known for monotone gross-substitute
valuations to settings with reserve prices.

11 Uncoordinated Matching Markets with Local Contraints. Lisa
Wagner

We study matching games and stable matchings with different forms of local constrains. In our model,
each player is a node in a fixed matching network and strives to be matched to another player. Each
player has a complete preference list over all other players it can be matched with but depending on
the constrains and the current state of the game not all potential matching partners are available at
all times. For the constrains we concentrate on the well studied cases of local matching games and
matching games with friendship as well as considerate matching games and social matching games,
but additionally give results for a way broader class of matching games with local constrains in the
case of correlated preferences and symmetric friendship. We focus on convergence of dynamics to
stable states (regarding the local constrains) but also give insights on the relationships between the
different types of constrains. Further we analyze maximum stable matchings and proof that unlike for
the setting without constrains for all our settings computing the size of a maximum stable matching
is NP-hard and further hard to approximate within a factor of 1.5− ε.

12 Selfish Network Creation - Dynamics and Structure. Pascal
Lenzer

Many important networks, most prominently the Internet, are not designed and administrated by
a central authority. Instead, such networks have evolved over time by (repeated) uncoordinated
interaction of selfish agents which control and modify parts of the network. The Network Creation
Game [Fabrikant et al. PODC’03] and its variants attempt to model this scenario. In these games,
agents correspond to nodes in a network and each agent may create costly links to other nodes. The
goal of each agent is to obtain a connected network having maximum service quality at low cost. The
key questions are: How do the equilibrium networks of these games look like and how can agents
actually find them? For the latter, I will survey recent results on the dynamic properties of the
sequential version of these games. For the former, I will present ongoing work which focusses on
structural properties

5


