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① Twosided bound :

• { ⇐ Exit ≥t}=•{¥É✗i > t }+Pl¥Éxi<
- t }

←%¥%r-iP{¥É-¥ > t }
Sym Bernoulli,

¥É
≤2e .

e-
+42

② -14M¥ (H-fiy-xdr.IDletxn.si/nbeindependeutr.v
's such that Xi c- [ai, bi ]

Hi
.

Then Sn=Y✗i|satiˢtiesp{q-ESµ≥t}≤exP(_§¥÷☒i÷
• Proof : the same MGF method .

• Rewire this contains the#Airy we proved earlier
for II. 2¥ where Zi - sym Bernoulli . Indeed

,
here

a. =
- Yin ,

Bo- Yrw ⇒ iÉ(bi -9.7--4
⇒ Ries -_ exp (-24--2) - exp C-%) .
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• WEAK SPOT OF thoEFFDING 'S INEQUALITY :

itonbgcwesaboutextreu-espreadofxilai-G.fi
rather than averages spread (

like standard deviation)

• For example : if Xin Bercp
) and p → 0,

concentration should get better ( ✗ i →deterministic)

but H . 1 . does not get better ( a-
=≥ G- =1 Hp ) .

• What does £ ✗ i look like in this case
,

F-I

say , if p= IN and N- ? CLT is NOT applicable .

ANS : Poisson

P u
let XP , . . .,✗É

'
- Ber (E) beindep.HN .

• ftheuEXY-xpo.is/pe)indistribut#
✗ - Po (g) if takes values 91,2, . . .

with prob 's

'p{\=k}=e-^Ñ_,k=etZ#'¥ \
⇐✗ = varix)=µ .

• E±(PoissontaiI.PH ≥t}=é^¥+É, ,≤éⁿ(%ᵗw
Stirling

• thence we should expect of Sn=É, XP
' the same behavior,

i.e. that (*>
B.{ Sai≥t}≤é^(eaˢ)ᵗt

• Does NOT follow from Poisson Limit Then
,

due to the

approximation error . Nevertheless
,
⇔ is true :
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THE (chernoffsineg-ealitybtxi~Bercpibeiid.r.is#4
Then Sw= É

,

Xi has mean ES=Épi=:r , andN in

p{ s ≥t } ≤ e-
"( e-)ᵗ

V-tyi.IE#..Ei=da-sr.wiE.Proo--f
use the same MGF method as the proof of Koeffding :

• Pls ≥t } =P /e%éᵗ } ≤ é'ᵗEe'ˢ= e-
* EÑ e'✗i

F- I

N

≤e-
* in Ee >✗i ⑤
i - I

• Each
"
takes value e

" with prob , pi , value
ÉÉI with profit -pi

⇒ Ee
> ✗i=épi + (1-pi) = 1 + (e

"
-1) pi ≤ exp (e'- 1) pi]

.

↑

use ing . 1+x≤et

•⑤ e-
"

exp#-D .É)= exp 1- at +@-Dm] ⑤
• Minimize in ✗

⇒ for a=ln(this ⑤ é^(ᵈ)ᵗ .
QED .

↑

(note that 770 by assumption t≥n)
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