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The Median-of-Means (MoM) for heavy-tailed data
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Z1, . . . ,Zn i.i.d. realizations of r.v. Z s.t. E[Z ] = θ, Var(Z) = σ2.
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⌈ 9
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it holds [Devroye et al. 2016]:
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The Median-of-Means (MoM) for outliers

{Z1, . . . , Zn} contains n − nO inliers drawn i.i.d. from P, and nO outliers. We
denote ε = nO/n. Choosing K = dβ(ε) log(1/δ)e, we have w.p.a.l. 1− δ:
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n .

If in addition P is ρ sub-Gaussian, with K = dα(ε)ne, we have w.p.a.l. 1− δ:
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If furthermore nO ≤ COnαO , with the same K we have:
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Similar guarantees for U-statistics, with application to Integral Probability
Metrics [Staerman et al. 2021]
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Generalization bounds for pairwise learning

MoU minimization (adaptation fom [Lecué et al. 2018]):

ĝMoU = argmin
g∈G

median
( ∑

i<j∈B1

`(g ,Zi ,Zj ), . . . ,
∑

i<j∈BK

`(g ,Zi ,Zj )
)
.

With guarantees in the presence of outliers:
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Numerical experiments

Application to metric learning on the iris dataset:
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