
EURE7

Recall
~
Estated in Lec. 5, proved in 4W4)

CGenerah Roeffding) LetXe,.., *
be independent

e
rv's such that X,=(a,bi) vi. ThenSXi

satisfies
PSSw-ESpIt) = exp(=-a)

· WEAKNESS:Hoeffding's Inequality

onlycaves aboutexeme spread of X:(ai-bi)

rather than average spread (like
standard deviation)

· For example:if X,rBer(P) and p-0,

concentration should get better (Xi-deterministic)
-

but 4.1. does not get better(ar =0,6i
= 1 7p>.

·Whatdoes IX:look
like in this case,

=

says, if p= and N-x? CLTis notapplicable.

Ans:Poisson
-

·NeXs.-Becbe
indein

--

I Ther

E IX-poiit takesabre, aswitha
se

EX =Va(X) =r.
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·entails, heuristically:VtzM:

PEX2th =enEerne()* aws will
emis

decays exponentially fast t!-(t/e)* (Stirling argument rigorous

· Hence we should expectof Sr=Ex a similar behavior:

t (A)
[Sr+3 =en() ?

· Dees NOTfollow from Doision limitthem, due
tothe

approximation error. Nevertheless, (A) is
true:

Tum C
--

-

I
Then Sr=E, Xirenahensearchen

Remark In particular, C.I. holds -
-

of use thesame MGF method as in the proofof Roeffding:

· p(St 3 =peet
exte*=ee

-** EC:
i = 1

xXtakes value eswith prob. Pi, value es withprofi
· Each e

I->EebXi =epi +(1-x) =1 +(2" -1) pi ,exp(e=1)pi)
use ineq. 1tx=el

· etexp((e-)pi) =exp(- xt +(e- 1)m)
· Minimize in

=>for x=hu(tu) ⑦eM(Em)*. QED.

smotethatx20 by anumption tin)
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REMARKS

① Cheroptimal:if Sw-Binom
(N,m) then

~ "Reveredraftingitem(em-ocas
② Liations:when tistage,

the"Poisson tail"itt_etlagt

is heavier than Gaussian et
-

③ Sadeviations:when tea, say t=(1M,
small

· en()er()ei(i)m

-exp/n((+0) - 0) I -exp(-84/3)
GAUSSIAN NIC!

82 if 8t 10.1
Taylor: - +*- it...I

(move orto the L.U.3- service with termso

· Combine upper & lower tails Ialternating signs

*Desmadderax*2exp(-8/s)V8en
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·Example:Sw=E, Xi where XirBer(p) => Saw Binom(N,p)

M
=ESN=Np;c

=Var(Sn) =Np(1) =Np =m
==.

Cor F Binomial r.v. Sn with mean:

P((Sr -x) =(x) =xxp)- +Yz) ot-2
Il

on =0=xm
Gaussian tail

-MARY of Sw-binomial with means:

of=Gaussian (i.e. ect) near

4...or Poissonline.Itheavier) farther away fore
I S

deviations

- large deviations
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