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Total indices are global sensitivity indicators subject of intensive investigation in the statistical,
machine learning as well as simulation literature. They aim to capture the strength of dependence
between a quantity of interest/target and covariates/features. In general, a total index is the
fraction of the variance of Y that is left unexplained when all features are fixed but X;.

Applying total indices in a dependent-input setting generally requires conditionally independent
realizations. In [6], non-Cartesian input domains are studied using a rejection technique, in [2] the
pick-and-freeze methodology is also applied in the dependent input case, with the introduction of an
additional density quotient to adjust for the disparity between the product of marginal densities
(where the pick-and-freeze sampling is formed) and the joint density (where the conditionally
independent distributions are found).

In the machine learning context, it was noted by [5] that model-X knockoffs introduced by [3] may
be used for assessing feature importance. We apply this reasoning to the sensitivity analysis con-
text, and arrive at the surprising result that pick-and-freeze algorithms can be applied unmodified
also in the dependent case when the alternative sample block is generated as knockoff.

This approach is extended to moment-invariant measures using kernel-based dissimilarity measures
[4] and optimal-transport-based measures [1] which can be applied in case of stochastic output.
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