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Contaminated data can lead to erroneous decisions
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Mean estimation under adversarial contamination

Mean of the clean distribution Class of distributions
1w — pp| < ope(a) with high probability  Vp € P

Estimator of the mean

Asymptotic bias (the cost of contamination)
e(a) 4~ 0 when n — 400
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Previous work on the Median-of-Means (MoM)

* Lacks analysis of the asymptotic bias
* Focuses only on the class of distributions with finite variance

e (Considers a weaker contamination model

Contributions

MoM Trimmed M-
[this work] mean estimator
Heavy-tailed (finite variance) Vo Vo N
Heavy-tailed (infinite variance) ¢ 7 o T+

Light-tailed (sub-exponential) o?/3 cv\/log(l/a)




MoM is optimal for heavy-tailed distributions

Theorem. Let [inioM be MoM with a number of blocks & = O(an)

e If p € Ps,i.e., finite variance Minimax optimal!

\ﬁMOM — ,up| < (’)(\/a) with high probability

e If p € Piyir,i.e., finite (1 + T)—th moment
ivioM — Mp| < O (oz#"'“) with high probability




MoM is sub-optimal for light-tailed distributions

Theorem. Let UnioM be MoM with a num. of blocks k& = C’)(a2/3n)
Then, for any light-tailed distribution p

|ﬂMOM — ,up| < Q0 (az/g) with high probability.
' Sub-optimal!

Theorem. There is a light-tailed distribution’& attack s.t. for any k
|,L/ZMOM — ,up\ > Q0 (()42/3) with high probability




