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1 Introduction
A social ranking solution, or briefly a social ranking, over a set N = {1, . . . , n} is defined as a

map assigning to each power relation (i.e. a ranking over subsets of N) another ranking over the
single elements in N . A first notion of social ranking has been recently introduced in [9] as the
ranking provided by a classical solution concept for cooperative games, the Banzhaf value[3],
applied to games whose Banzhaf ranking is invariant to the choice of the characteristic function.
Differently, in [10], a property-driven approach is used to obtain several impossibility results
proving that no social ranking satisfies a given set of attractive properties. A social ranking
solution based on a majoritarian principle has been studied in [7], where two individuals are
compared on the basis of their respective performance when added to all the other possible
coalitions. A social ranking based on the idea that the most influential individuals are those
appearing more frequently in the highest positions in a power relation has been introduced
and axiomatically characterized in [4]. Other social ranking solutions based on the idea of
ordinal marginal contribution have been recently introduced in [8]. The manipulability of social
rankings from the literature has also been studied in [1], focusing on situations where individuals
may be interested in weakening their group’s effectiveness in order to reach a better position
in the corresponding social ranking.

Another important class of cooperative interaction situations is the one of hedonic games
[6], where players of a set N have preferences over coalitions they can form. The analysis of
hedonic games mainly focus on partitions of the set N into disjoint coalitions, which are in
general referred to as coalition structures. A coalition structure may be stable according to
various notions of stability (see, for instance, [2, 5]). In particular, we will consider the notion
of core stability : a coalition structure is core stable if there is no coalition S ⊆ N such that
all players in S strictly prefer to form S than staying in their respective coalitions within the
coalition structure.

In this paper we consider a particular class of hedonic games where the preferences of the
agents over coalitions are induced by alternative notions of social ranking. More precisely,
agents compare coalition structure keeping into account both the ranking of coalitions to which
they belong (according to the power relation) and the social ranking they can obtain in those
coalitions (here a social ranking over a coalition S is computed considering the restriction of
the power relation to coalition S).

As an example, consider a situation with N = {1, 2, 3} and a power relation over non-empty
coalitions such that

{1, 2, 3} � {1, 2} � {2, 3} � {1, 3} � {1} � {2} � {3},

where S � T means that “coalition S is strictly stronger than coalition T”, for any S, T ⊆ N .
Suppose that the grand coalition N forms (remember that we are looking for stable coalition



structures ; so, if the most powerful coalition N forms, the corresponding coalition structure is
{N}) and that, within N , individual 1 is the leader with the highest social ranking, whereas
3 has the lowest social ranking. Suppose also that if coalition {2, 3} forms then 2 is the leader
with the highest social ranking. Since, coalition {2, 3} is strictly stronger than {1}, players 2
and 3 are both willing to exclude player 1 from cooperation : both 2 and 3 remain in the most
powerful coalition of the new coalition structure {{2, 3}, {1}} and, in addition, they strictly
increase their respective social ranking. On the other hand, if for some reasons the social
ranking for coalition {2, 3} was such that 3 was the leader within {2, 3}, then player 2 would
not get any improvement of social ranking from breaking the cooperation with player 1.

Based on this kind of preferences for players over coalition structure, we show that in general
we cannot guarantee the existence of stable coalition structures, except for some families of
particular power relations and using particular social rankings among those introduced above.
For instance, if we restrict the domain of power relations to homogeneous ones (i.e., larger
coalitions are more powerful) and the social ranking is “consistent” over all coalitions (it pre-
serves the ordering of the players) then we cannot guarantee the existence of a stable coalition
structure.
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