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—/AZETC Khintchine's inequality

Exercise 2.6.5 (Khintchine’s inequality). ses Let Xq,.... Xy be independent

sub-gaussian random variables with zero means and unit variances, and let a =
(a.....ay) € RN, Prove that for every p € [2.00) we have

N 21/2< N ;
(Xa) <X

1=1

< CEp (ZN:Q;?)W

1=1

where K' = max; || X;||4, and C is an absolute constant.
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o IXRT¥5ZI3 AT (sub—Exponential distribution)

.+ KIREE
1Xlyp, = inf{t > 0: Eexp(|X|/t) < 2}

o IRISES AR

- EERARE PX] = t) < 2exp(—ct/[IX][y,)

BT (Xl = (EIXIP)MP < cllXlly,p forp > 1

- FERERREL Eexp(IXI/1IX|ly,) < 2

- FERFRREL  Eexp(AX) < exp(c?2?) for |A| < 1/c when EX =0
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o IXRT¥5ZI3 AT (sub—Exponential distribution)
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I1X1ly, = inf(t > 0: Eexp(X[ 1) < 2
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HERAME P(IX| 2 0 < 2exp(CIIX Iy, )
KA Xl = EIXP)VP < cllXlly(pYor p = 1

- HERERR IEex||X||¢1) <2
BRI Eexp(AX) < exp(c?2?) fhen EX=0
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Theorem 2.8.1 (Bernstein’s inequality). Let X,,..., Xy be independent, mean
zero, sub-exponential random variables. Then, for every t > 0, we have

al

where ¢ > 0 1s an absolute constant.

t* t
Zt}SQeXp[—cmin( - — )]
SN IR, max; [ Xy,

Theorem 2.8.2 (Bernstein’s inequality). Let X,,..., Xy be independent, mean

zero, sub-exponential random variables, and a = (a-l, ...,ay) € RN, Then, for
every t > 0, we have

2h

where K = max; || X;||, -

>t} < 20w [ - emin (G )|
cX — cmin -
P K2al2’ Kla|.
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Theorem 2.8.4 (Bernstein’s inequality for bounded distributions). Let X, ..., Xy

be independent, mean zero random variables, such that | X;| < K alli. Then, for
every t > 0, we have

N
IP{‘;E;JXE

N . .
Here 0° = 5", E X7 is the variance of the sum.

t2/2
zt}fEQGXp(__a2+}{w3)'
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