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Problem 1
Let X1, ..., Xn be independent, real-valued random variables. Let a, b ∈ R such that a < b and assume
Xi ∈ [a, b] with probability one for all i = 1, ..., n. Let

σ2 =
1

n

n∑
i=1

Var[Xi] > 0.

Show for all ϵ > 0.

P
[∣∣∣ 1
n

n∑
i=1

(
Xi − E[Xi]

)∣∣∣ ≤ 2 exp
(
− nϵ2

2σ2 + 2ϵ
3 (b− a)

)
.

Problem 2
The splitting (regression) algorithm splits the sample set Dn = DnL∪̇DnT to compute the regression

estimator mn ≡ m
(ĥ)
nL (DnL), with data-dependent parameter ĥ ≡ ĥ(DnT ;DnL). Let L > 0 and TL the

truncation operator

TLu :=

{
u if |u| ≤ L

L sgn(u) otherwise.

Assume the distribution of (X,Y ) satisfies |Y | ≤ L and maxh∈Pn ∥m
(h)
nL ∥∞ ≤ L P a.s.. Let

σ2
h := Var

[
|m(h)

nL
(X)− Y |2 − |m(X)− Y |2|DnL

]
.

Show

σ2
h ≤ 16L2

(
E
[
|m(h)

nL
(X)− Y |2|DnL ]− E[|m(X)− Y |2]

)
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