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Coalitional game theory involves how a set of agents can create effective coalitions (Coalition Structure, CS)
and how the gain obtained by a coalition should be divided (solution concepts). Traditionally, these two problems
have been discussed separately. However, they are actually interdependent and cannot be solved independently.
In this paper, we propose a method that can decide a CS and a value division among agents simultaneously. We
first show that checking whether the core with an optimal CS is non-empty can be solved in polynomial time
when a characteristic function is represented as a Synergy Coalition Group. Next, we develop a branch and bound
algorithm for obtaining an optimal CS (as well as a value division among agents), which utilizes a primal-dual
solution of an LP and an excess of each agent. Experimental results show that our algorithm is 100-times faster

than an existing algorithm.
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