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Problem 1
The first proof on strong consistency of the partitioning estimator required boundedness of Y in the
tuple (X,Y ); the proof without it for the implementable modification m

′
n(x) of this estimator requires

an exponential estimate for binomial random variables B ∼ B(n, p) by Chernov given below — as
nµn[An] ∼ B(n, µ[An]) for An ∈ Pn.
Show the following two assertions for B ∼ B(n, p).

a) Let 1 > ϵ > p > 0. Then

P[B > nϵ] ≤ exp
(
− n

(
ϵ log

( ϵ
p

)
+ (1− ϵ) log

( 1− ϵ

1− p

)))
≤ exp

(
− n

(
p− ϵ+ ϵ log(

ϵ

p

))
.

b) Let 1 > p > ϵ > 0. Then

P[B < nϵ] ≤ exp
(
− n

(
ϵ log

( ϵ
p

)
+ (1− ϵ) log

( 1− ϵ

1− p

)))
≤ exp

(
− n

(
p− ϵ+ ϵ log(

ϵ

p

))
.
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