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A Study for Probabilistic Coalition Structure Generation Problem
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How to form a beneficial coalition (group) is a major issue for many applications related to cooperated game
theory, artificial intelligence and multi-agent systems. Coalition Structure Generation (CSG) involves partitioning a
set of agents into coalitions so that the sum of the value of all coalitions is maximized. This problem is equivalent to
the complete set partitioning problem which is well known as a NP-complete problem. In the real world problems,
it is natural to consider the uncertainty of the agent’s behavior, i.e., there is no guarantee to establish all coalitions.
For example, an agent is available only two days a week because of his/her own schedule. In our work, the focus is
laid on the Probabilistic Coalition Structure Generation (PCSG) problem. In this paper, as our first step, a formal
framework for PCSG problem is defined and some decision and optimization problems for PCSG are pointed out.
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