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Abstract: In cooperative games, Banzhaf value provides the expected marginal contribution of each participant to form
a major alliance. Therefore, the calculation of Banzhaf value is an important issue. Firstly, this paper recalls the definitions
of cooperative game and Banzhaf value, and establishes the algebraic representation for the characteristic function of
cooperative game by using the semi-tensor product of the matrices. Secondly, based on the algebraic representation, the
equivalent algebraic form of Banzhaf value is presented, and a simple calculation method is provided for Banzhaf value.
Finally, the obtained results are applied to biological networks, and the Banzhaf value is used to determine the genes which
are highly associated with genetic diseases.
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Table 1 Comparisons of the running time of MATLAB for two methods of calculating Banzhaf value under

different number of players
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