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Abstract We consider probability distributions over the space of probability distributions and we
discuss what distance we can put on this space. Several authors have proposed the
Wasserstein over Wasserstein distance, but we prove that the infinite-dimensionality of the
space of probabilities drastically deteriorates its sample complexity, which is slower than any
polynomial rate in the sample size. We thus propose a new distance that preserves many
desirable properties of the former while achieving a parametric rate of convergence. Our
study was motivated by applications in Bayesian Nonparametrics Statistics, and we also
propose a two-sample test for laws of exchangeable sequences based on this new distance.
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