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The quantity of interest in the classical Cramér—Rao theory of unbiased estimation (i.e.,
the Cramér—Rao lower bound, exact efficiency in exponential families, and asymptotic
efficiency of maximum likelihood estimation) is the variance, which represents the in-
stability of an estimator when its value is compared to the value for an independently
sampled data set from the same distribution. In this paper, we study a different quantity
that captures the instability of an estimator when its value is compared to that obtained
under an infinitesimal additive perturbation of the original data set; we refer to this as the
sensitivity of an estimator. The resulting theory of sensitivity is based on Wasserstein ge-
ometry in much the same way that the classical theory of variance is based on Fisher—Rao
(equivalently, Hellinger) geometry. This perspective yields several results paralleling the
classical case: a Wasserstein—Cramér—Rao lower bound for the sensitivity of any unbiased
estimator, a characterization of models admitting unbiased estimators that attain this
bound exactly, and a guarantee that Wasserstein projection estimators achieve the bound
asymptotically. We illustrate the theory through a range of statistical examples, in some
cases revealing new optimality properties of existing estimators and in others introducing
new ones.
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