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" The probability that ✗it . - . t✗n differs from

E-[✗it - - + Xn] by more than trn

tends to zero exponentially in t
,
when

✗
\ ,
-
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/ Xn are independent.
"

ThecumwlantgeneatiyfhnctbnofadBtsbuti#
If ✗ is a IR-valued random var

, its

cumnlant generating function is

K.tt)=hE[et×] .

IF Xi are independent

K×+yHl=ln(E[et×+Y])
=ln(E[et×etY])
= In (Elek]E[ett))
= In Elek) euEfetY)
= Kxltl + Kylt)

If ✗~N(0,1)
,
for any
t
,
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→
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= ¥e¥§é±k-t5d×
= eÉÉ

kxltl-lnle.tt/.-- It?

If X
, , . -

- -Xu are identically distributed

when E✗i=0 ti and

kq.lt/--K(t)...Klt)--ln(Efetxi))=ln(E(1+tXi+1-zExFi-.-D)--ln(1+tE-
(4) + IF EKE)+ . - .)

= taxi) + IF Vara;) + Olt ) .

So
> Vw(✗;)- F . ka.lt) - ETE + Ote) .

Y=r÷(xi+ - u -
+ Xn)

kyltl-lnl-C.IE#Ki---xnlt11--Kxi-...+xn(¥)
=n . K (E)
=

n.IN/E-Y+O(n.lE-P)--EEt-
+ 0¥ )



Say ✗i. Xz, - - - ,✗n all take values in [0,1] .

Then what can we say
about K.x.lt ?

let µi=EXi .

et - '

what can we say about €fet×i] ?
^

,µ,y_,

etui ⇐ E[et×iK1+µ;(et_y
""É=÷j¥%⇐1

Using In (1++1 Ex ,

Kettle Mi let- D .

Suppose ✗ = X
,
* - - -

+Xu and Xi
, .yXn irdep .

kxltl-EKx.lt)⇐(§µ;) let- itin

= ECX] Let-1) .

What can we say
about Pr(✗ > (1+481×7)?

If t > 0
, ✗ > (11-48-4)

①

etX > etate) ¢-64 .

pr( etx > etc"⇒#D) s ¥¥É¥×, (Markov 's)



=

ekxltl

etEQ]

= ekxltl - Cte)E(Ht

£ e(et-1 _c1+e)t)EK7

Set t to minimize E- 1-Cltejti

et - Ite

t = lnctte

et - l- Lite)t = E- CITE)ln(1tE)

= E- ( Ite) (E- {it'd - f- {4h - . )
= e- (e + £5- test # e

" -1%8+-1
€ - §eZ for 0*8<1 .

Chernoff , JF Xy . - yxn are indep , -6,1] -valued

Pr(✗ + ntxn > (1+4444+-1-14)
[ e- Ie

'
#Kit - - txn]

FIX,+n+Xn< (4) Ekiti - th))
< e-

&eZE(xitn+xn)


