
. goal remove theemeriance assumption from WCLN (p. 29)

andthus prove

InhisWIN) Let X, X2, ... be ind rov's with finite means.

Then Sn==X,t...+ Xn satisfies

Iu

Proof is based on ration:

Xn,XiIxien;n:Eine;Jn:=Xn,t+Xrn.

Approximation:

⑪ (Astrongerinequality):Fr.v.
X with finite mean satisfies

t.P[/Xst3 -0 at - x

Il

/ ((t.1(1xk+ 3] = (1x11(ixk t3] -0 by DCT
↑dominated by IXI, decreases as

too I

② In- Xe a.S.

~X =E(x12n3)..X =M)->

③ P55n FSn3 PXn,iXi (union6d.)

=n.PEXn, FX. 3 <identical distr.)

=n.P21X,1 > n3 (def. of truncation)

->0 (Stronger Markov inequality ()
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Next, found thevariance of Xni:

④(X) =h1Xn>u du (integrated tail formula)

=2*t.PEXnickt3 dt (change of war. u =th
4IXn,lan everywhere)

Ittat (I =(Xzydef)
↳by stronger Markov

-> o as n-y, due to:

E(long-anaveraging) letfiRT- RRAsatisfy
f(t) ->0 as + - x. HW

Then
IAtdt to as T-s

⑤Fix Es0. WTS: PGI -uk 2) -0 as n - x.

o =EneN: 1n-u)= = n> no.

=>For any
such n,

P21 -uk () =P21 ->=} (nineq.)

--unk-
c) (chebyshee

=Var (5) =Var(Xn.) (sum of irvs)

= [X) -0 by Q.E.,D.
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