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Impact of the thesis

Division problems are common in the real world, and most relevant
work is devoted to find a fair allocation when the allocated resource is
insufficient for the agents with specific demands. This thesis focuses
on two classes of valuable division problems: bankruptcy problems
and division problems with single-dipped preferences. Bankruptcy
problems study the situations where an insufficient estate is allocated
among several claimants, each of whom has a claim on the estate.
For example, when a company goes bankrupt, how should an au-
thority liquidate the residual assets of the company among its cred-
itors. Another example is how to allocate one’s heritage among his
heirs, when their debts are totally more than the amount of inheritance.
Division problems with single-dipped preferences consider the prob-
lems of allocating one unit of an infinitely divisible commodity among
agents with single-dipped preferences. A single-dipped preference has
a worst point, the dip, and preference strictly increases in both direc-
tions away from the dip. Such a preference may arise, for instance,
when allocating time between two types of work and an agent prefers
spending time on only one of the two instead of on a combination –
think of research versus teaching at a university. Another example is
a two-goods exchange economy with fixed prices and a strictly quasi-
convex utility function, which induces a single-dipped preference on
the budget line.

This thesis provides new mechanisms to deal with these division prob-
lems. Following these mechanisms, some reasonable allocations can be
achieved in Nash equilibria of the induced non-cooperative games. In
bankruptcy problems, the allocation of the constrained equal awards
rule is implemented. In division problems with single-dipped prefer-
ences, a selection of the Pareto social choice correspondence is imple-
mented, namely picking the Pareto optimal allocations that are charac-
terized by so-called maximal coalitions: this means that outside agents
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prefer getting zero over equally sharing the one unit with the agents in
the coalition, whereas for agents in the coalition the opposite holds.

Moreover, the new class of two-bound core (cooperative) games is
introduced in this thesis, where the core is nonempty and can be
described by a lower bound and an upper bound on the allocations.
Many games are two-bound core games, including additive games,
all balanced games with at most three players, unanimity games,
bankruptcy games, 1-convex games, big boss games, clan games,
compromise stable games, and reasonable stable games. The core,
the nucleolus, and the egalitarian core are studied on this new
domain. On the one hand, new expressions of these solutions are
provided, which make the calculations of these solutions easier. On
the other hand, based on associated reduced game properties, new
axiomatic characterizations of these solutions on the new domain are
provided.
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