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In this work, we first review the theory of global sensitivity analysis with optimal transport [1,2,5].
We also review recent applications [3,4]. We show that the associated global sensitivity measures
possess several relevant properties, such as zero-independence and max-functionality. The former
implies that the global sensitivity measure is zero if and only if the quantity of interest and the
input(feature/parameter) of concern are statistically independent. The latter implies that the
global sensitivity measure is maximal if and only if the quantity of interest is a deterministic
function of the feature of concern. We also show that if the squared Euclidean distance is used
in the cost function of the optimal transport, one obtains a decomposition which brings together
moment-independent and variance-based indices. In fact, it holds that the distance between the
distributions can be decomposed in three terms. The first term equals the individual variance-
based contribution. The second term equals the contribution to the output second order moment
and the third term accounts for contributions to any higher order moment. We call this third term
the Wasserstein Gap.

We then discuss the connection between optimal transport sensitivity and design of experiments,
introducing the notion of Wasserstein-Shapley value and discussing the properties of this notion.
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