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Abstract:

DescriptionI will talk about two intransitive phenomena in discrete probability: intransitive dice and Condorcet paradoxes. Three (gambling) dice are intransitive if dice A beats B (i.e., probability that a random face of A has higher value than a random face of B is greater than 1/2), B beats C and C beats A. Condorcet paradox describes a situation in social choice setting (like elections) where a voting rule indicates that candidate A is preferable to B, B is preferable to C and C is preferable to A. Both phenomena can be studied quantitatively, under models with random voter preferences/random dice.  Consider a random dice model where an n-sided dice A = (a_1, ..., a_n) is sampled such that its faces are i.i.d. uniform in [-1, 1] conditioned on the face-sum a_1 + ... + a_n = 0. From a proof by recent Polymath project it follows that three such dice A, B, C are intransitive with high probability (as n goes to infinity). I will discuss this result and our work, where we show that this behavior is fragile: If the faces of A are sampled from any other continouous distribution (under some mild assumptions) and conditioned on zero face-sum, three random dice are transitive whp. I will also talk about some analogies and differences to the Condorcet paradox under a random voting model, where n voters choose one of the six orderings of three candidates A, B, C i.i.d. uniformly at random. In that case we show that conditioning on "close" elections also increases the probability of intransitivity compared to the unconditioned case. Joint work with Elchanan Mossel, Nathan Ross and Guangqu Zheng.
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