
LECTUREI1
--

·last day, we introduced the class of subgensations

X- Subgaussian if:
-

(1) EK,: P(1X12t) = 2exp(- t4x2) *t=0

EK: NX =k, p= 1

⑪
(3) EK; #exp(x4/k, =2

*if EX=0

(47 EK, Eexp(xx) = exp(12,x FAR.

All Kis are equivalent:Ki =10k;i,j

Its I
Orlicz norm for

thesmallestK, is calledbulgarianorm IIX) Yil)-eve.)
I

· :Nlo,, Ber(p), Unif(-), I founded on (1,1) are
all subgaussien rv's,

and IIXIy2 * 2 (Check!)

· Fact:Xi subgaussian-
IX:subgaussian. My, is a linear normedspace

(may be dependent ()

e

:)

--



·IIXIG, is a "variance proxy"

Var([xi) =2 var(Xi) for indep. Xi. Similarly:

weindependantmeanare,
susgaussieeine

IEexp(>[xi) =#fexp(xXi) =Rxi)
* N

indep explCK,
where Ki=IXillto

⑦ exp/c2 [K:) due tosubgauss, property (4)
i
-

i
2 EX: is subgamian

and I. IXilly,CK,
due to subgauss, property (4).

I

meantage,itisan
independt

where a= IXillI
↑)

variance proxy of the sum

Apply Prop and then the subgenss. Fail (property).I

Generalizes Roeffling inequality from munded tosubgaussian r.V's
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Subexponential distributions.
-

·Xu Subgaussian EX2-Subgaussian:

e.g.grNC0.1). P(yt3
=p(g>3-exp(- -fetyz)

exponential tail
·Eix:define serential distr. similarly:heavier Man explic

PP # r.m.X
-

(1)

E
(2) Xp= 1

⑪inpercentin(47

called the

↑
Orlicz norm for 41(x) =e*- 1

Roof - DIY (600k)-
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. ample subgaussian, e.g. grNCo, Ll property, sincei--

(6) F subyansared, e.g. 92.

Fr.u. X: 11X't, =1IXE trivially. (Property 3)

(2) Enential X-Exp (1) X20,

↳(x1t3 =e
-t

*E>0

*
(d) son:not subgaussian (nw) but subexponential (tail t*)

⑳eldinghold for sulexponential Xi?

· No! Even for N=1; P[1x2t3 =

b)
where KFIX

too heavy! Roeffding's exp(-ct)

I ↑· Surprisingly, N=1 is "the only obstruction":

Fansweirderwearasrentes
ene

↳Roof:the same MGF method asin Roeffding, Chernoff:3
=IX:

PSS 2t 3 =Pre ext) ext ex=este now use Property, p. 3
Restriction on
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#ELL
PMENDMENON

·Gaussian random rector qrNCo,In):g= (g, ...,gn), girNG,)
ind

- 11x12/2
·Paf: f(x) =f(x)...fan) =EE, emt=e

· Sample from NCo, In) forint

v

⑳
i exponentiallyclose to1!

Ign? - n =2,()
rid,"mean zero, subexponential:

ligi-ly* Igily,+2 (ninequality)

=Igilln1 =C labs.cortant)

Bernstein's inequality

PEIgi?-nK 0.01) =2exp(-c. min()
t

where aElgi-il?=am; K=malgly,
⑦ 2exp(- c'n).

↳> with prob. I I-zexp(-c'n),

0.99- IgR =1.01m.
QED.
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