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Approximation Algorithms for Coalition Structure Generation Utilizing Compact Characteristic
Function Representations
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Coalition structure generation (CSG) involves partitioning a set of agents into coalitions so that social surplus
is maximized. This problem has become a popular research topic in Al and multi-agent systems due to its com-
putational complexity. Traditionally, the value of a coalition is assumed to be given by a black-box function called
characteristic function. In our previous work, we proposed a new method for solving CSG assuming a characteristic
function is compactly represented by a set of rules. In our previous work, we used an off-the-shelf mixed integer
programming (MIP) package for finding an optimal solution. In this work, we develop a greedy approximation
algorithm, which is much faster than MIP and achieves a good approximation rate. Furthermore, we develop a
more sophisticated algorithm, which utilizes a linear programming relaxation of an original MIP. We show that if
a problem instance has a certain structure, using the sophisticated algorithm is worthwhile.
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