Bennett’s bound (1962) is usually stated for a bounded collection of n in-
dependent random variables Us,...,U, with sup|U;| < M, EU; = 0, and
>, EU?=1,and 7 >0

P(; Ui > 1) <exp <% - (% + %) log(1 + MT)) .

We will rewrite it and narrow its focus to n IID random variables Xy, ..., X,
which are bounded by 1, with Var(X;) = 0. Then

P(X — EX > ) <exp (ny —n(y + %) log(1 +v/0%))
Writing it differently:
P(X — EX > ko?) < exp (no”(k — (k + 1) log(k + 1)))

Or in its most traditional form, if z < o+/n, expanding the log

X-EBX x exp (—2? z3/(60v/n zt /no?
P(A05 2 0) < e (/24 (GoV) + Ol /o)
Or even more crudely = < .30+/n, then

P (% > x) <exp (—2%/2(1 — z/o/n))
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