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Abstract:

Coalition formation and stability is a topic of interest to game theorists, applied
mathematicians, economists and recently operations management researchers. Traditional
analysis looked at two issues: one characterizing stable or equilibrium outcomes for a
specific game or two calculating allocation rules that resulted in a specified form of
coalitional stability. However, in practical settings, often of interest in operations
management, the above two settings do not fully answer the underlying questions.

We first present complexity results on coalitional stability in supply chain games. Next we
show an “invariance principle” that goes towards addressing the above issue. In particular,
we characterize sufficient conditions under which when the number of players is large,
farsighted stable coalition structures for a significant class of games remain invariant to the
specific allocation rules used to divide profit within coalitions. We explore the associated
class of games and allocation rules and discuss the implication to supply chain settings.
Finally, we present a result in the spirit of Nash’s program. We present a non-cooperative
random graph-theoretic model whose Sub-game perfect Nash equilibrium correspond to the
cooperative game theoretic predictions.
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