
APAlecture 14b

Reminder:Hoeffding's inequality

Sm= Xnt... +Xn iid Xswith Ig(u)ls1
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p()Snk-nt3) <cexp(-nE) tae, Its o



Azuma'sinequality.
Let (Mn,neN) be a martingale s.t.

for Yu(0) =MnCco) - March for n< 1

we have IYn()l-1 Fuss Froc
C

Infinite difference martingale ")

equi:Mn=MotY,+..+ Yn

remember that the Ys are orthogonal (Ca =0)

P(Mn-Mokn t3) = 2 exp(-1) Face, Erso



roof:
P ([/M-Mok_nr3) =4IE7il( nt3)
=P(3(i =n) +P(5Y=-urs)
-

↳ silChebysher
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#(exp(s ?ll =ECE(ep(s4) ( Frill

=E(ep(s4:). E (exp(s7.) (Fur))
Observe:1Ynlt1 and ECYn/Fu-e)

=E(Mn-Mun(Fu-) =0

Remember the lemma:(E121 & E(z) =0

E=>E(es) <esY EseR

So here:Eles (Friese



So E(ex(?l)= E(ep(s)).est

-E(ep(s4)).ese"-----
↳2454

Finally, P([Un-Mo =nr3) ->e
=expfn(sr-sY)) Eszo
e

choose st=1
=>exp(-ntY2)#



Generalization

Let i be a martingate it.

Yu(co) =Muko)-Munta) Efan,bu] Fase,Fac

Then P(51Mn-Mol-nt3)

= 2 explai
Fuse, Itso



example: =;

Consider Mo=0, M =HX
where the Xi are iid (p(4x= +13):P(5x=-1))

=1x)
Fi =r(X... X) is , Ford,a

His are bonded & Fire-measurable fist

(i. (4i(w)/- Kil

IP (SIM -oknt)) =

2 exp(-!



McDiarmid'sinequality

Let use be fixed and X..- Xn be iid r.V.,

f:R" -> E Bovel-measurable and s.t.

If (x,..., ...,xn)-f(x,-Ken
Then P ([(X, ...X) - *(f(x, . . .,x))( =n +3)

<2exp(-



Goof:
Define Fr =24, 23, Fi =w(X, ...X) 1jzn

Mo=E(f(x, ..,X)), M =E(f(x, ..,x) (Ei)
M is a Doob martingale:Mn= f(X,.., (n)

To be checked:1Mj-MinlK Fecjan

1M-B, 1 =(*()(5) -*)IFil
=g(x - - x) =h(x -.Xi - 1)

24 (see nextpage)



g(x,..,xi) =E(f(x,.., Xi, . . .,Xall

h(x,.., -) =E(f(x,...,, X, Xie, ... Xall

Ig(x..x) -h(x...:)) ↳ K; c...(

=(E(f(x... Xie... X)) -Elfe...,X.
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