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• Last class , we introduced
the class of Subganssian distributions

.
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• Fact : Xi subyauss ⇒
Exi sulyauss (normed space) .
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• 11×11%2 is a
"
variance proxy

" (see RW5)
.

Var (E Xi) = Eva /✗ i) for indep. Xi . Similarly :

Png If Xi are independent ,
mean zero

, sulgaussicen , then
Nl1l7xilly-cE.l1xi14i@iEFEexpGE.Xi
) = E ? expl >✗ i)=7Eexp(¥.⊕

indep exp '(CRi☒2)
where Ki -41 ✗ill -12

?⃝ exp / CHEKE) due to subgenus . property (4)

iv.
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⇒ ?Xi is sukg union and 11 ? ✗ illy
,

≤CK
,

due to sulgauss . property (*, > . ]

TʰM_ (S-ubjauss.IE.) If ✗ i. are independent,

mean Zero
, Srcbgaussian ,

thenP{t%xil≥t3≤2expfc&✓
where =É

,
Niki
↑
variance proxy of the sum

Tttpply Prop and then the subgaeiss .

tail ( property 1) .]
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EI (a) ✗

i-fym.Be-rwlli.pl/tnFE.xiY-tf--P4-ExiktrwK-2exp(-HII )⊕
where F=.ÉH✗i¥qI≤

CN

⑤ 2expfg.tn#)--2exp(-e.tJ6aggs.tas1.H.l.inlee.6
(b) ✗in Nco,D: to Éxi www.D ⇒ same .

subexponewhialdistribuhons.ae
. ✗ nsulyanssian #

X2- Subgaussian :

e.g . g~NG.is . PLI > t } =P { g-Ft }~expfrÉ)=exp(
exponential tail

• F_i× : define subexal distr- similarly : heavier than expf.dz

Pry tf r.in. ✗ ,
TFAE :

☒ { 1×121-1 ≤ 2exp(_ the ,
) At≥o

G) IK ,
:

(% 7- K
,
: HXHCP € Kzp Up≥ I**⇐¥¥☒expe*as÷(4) IK; Eexp (xx) ≤ exp (1%+2) It I > l≤¥

,

such ✗ is called subexponential . The smallest Kz is

called the subexpenewtianrm 11×11%

⇒ MY -3 -
↑
Ortiz norm for feta)=eʰL



• Exempts
(a) V-s-ubgans.ci#e-g.gnN6.D (ly property 2)

(b) V-IFasqd ,
e. g. g2 .

11×211
×,
= 11×1145 trivially .V-r.ir. ✗ :

(c) Exponential ✗~ Exp (a) ✗20
,

☒ { X≥t}=éᵗ lttzo

pdf = dat (cdt) = ( e-éᵗ)=éᵗ , too

⇒ E exp /*×) = § . e-kdn < • only if ✗≤ I
-

⇒ restriction on ✗ in (4) . is essential .

(d) Poisson : not sulgaussian ( Revs) but subexpenentiallto.it
Et)

⑥Deoeskoeffdingholdfwsulexpo-neuhal.FI
• No ! Even for N=t : P [ 1×1 ≥ 't } ≤ exp (-¥) where 1<=11×14

,

g-
too heavy ! ⇒ the

_Hdi?⃝exp(
- d-2)

• Surprisingly , N=l is

"

the only obstruction
"

:

☒?⃝^ˢᵗᵗᵗ""€°"^"
* ×" " ""% "" ° ʳᵈʳʰ%ᵗʰ

pfl.in?xi1≥t}≤2e×pfcmin(¥,É
wheaet2-EIH-ihyy.IE-m.gr/HXi1lgi--1Proof--:the same MGF method as in tloeffding , Chernoff: S →✗ i

☆ { s zt } =p { ≥ ext } ≤ e-
at Eeas = e-aᵗEe← now use Property Gp:3

µ
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