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Abstract: Quantum theory can be thought of a noncommutative generalization of classical probability and, from this perspective, it is puzzling that
no quantum generalization of conditional probability is in widespread use. In this talk, I discuss one such generalization and show how it can unify
the description of ensemble preparations of quantum states, POVM measurements and the description of correlations between quantum systems. The
conditional states formalism allows for a description of prepare-and-measure experiments that is neutral with respect to the direction of inference,
such that both the retrodictive formalism and the more usual predictive formalism are consequences of a more fundamental description in terms of a
conditionally independent tripartite state, and the two formalisms are related by a quantum generalization of Bayes' rule. As an application, I give a
generalized argument for the pooling rule proposed by Spekkens and Wiseman that is a direct analog of a result in classical supra-Bayesian pooling. 
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