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Concentration inequalities 18.03.2025.

e Markov’s inequality
Let P(X > 0) = 1. Then for any A > 0

E (X)
P(X 22 < ——.

e Chebyshev’s inequality
Let E (] X]|) < co. Then for any A > 0

D2 (X)

PIX -E(X)| >\ < 32

e Chernoff-Rubin Bound
Let X1, Xo,..., X, be independent random variables. Suppose P (|X; —E(X;)| < K) =
1. Let us denote
Sy =X+ Xo 4+ Xy

Then for any 0 <e <land 0 <A < ED(E")

P (S, —E(S,) > AD(S,)) < exp (‘2<1A—ia))

and
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e Bernstein’s inequality
Let X1, X,..., X, be independent random variables. Suppose P (| X; —E(X;)| < K) =
1. Let us denote
Sp=X1+Xo+ -+ X,.

Then for any 0 < \ < D([‘z")
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P(S,—E(S,) > AD(S,)) <exp | — 5
2 (1 + AD(§H)>

and
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2
2 (1 + A—D({gn)>

P (S, —E(Sn)| > AD(S,)) < 2exp | —



Hoeffding’s inequality
Let Xi, Xy, ..., X, random variables such that P (a; < X; < b;) = 1. Let us denote

S,=X1+Xo+---+X,.

Then for any A > 0

22
P(S,—E(S,) >\ <exp| — 5
( (Sn) = A) < p( Z?:l(bi_ai)>

and
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P(S, —E(Su)] > A) <2exp <_Zn (b — ai)2) :



