Lim ‘.'}5 d‘F Rondom Vamia\) les
e What h“FPMS +o the sum o'F (‘o.n&om vu‘ia‘o\e,s X., X-;_I oo, Xn
>

X3 the number O'F rondom  variobles n increases

* The ons\ver c\e,Pcn&s on L\om/ we normhze the sum. For ?n.d'lmce,

X, Xe are bid., then our  infution showld tell ws  that
Hheir overeae L..\?::‘X; shoul d. &PProaJ\ H_:[%] 085 N increases.
However, j.-; i X: will behave wmore lke o Goussian roandom
vasiable  ( w:'l'i:' mean E[X]).

e We w'u“ now '|'m1 +o vnakv 'Hr\eSe/ no'l'ions ,arecisz.

* Formully, an infinite  sequence ot random varidbles X, % .. s srecﬁq'ul
by o colledtion oF \')oin‘|' CDFs (Join"‘ PMFs For the discréte case
omcx Jo'm"l' PDFS 'For Hhe CDV\-FW\\LOU.S mo) 'FDP e,ver\’ ?0553\010 ‘Bn’.‘l‘e
sbset  oF  random  vorables.

- \UG \mu 'R)UAQ N ||(1 sequence S O'F (‘MAOM VM‘cL-\alQ,S/ me,amins
‘H\ni\' e,ve.n, Poss'aue finite .Su‘oSe}l' s nicd



- Weak Loaw of Large, Numbers: Let M, = ;‘; ﬁ)(; be the

5"“"‘?“ mean of  an '-.a.o\.. se(ca.enw of random variables
X‘, X-,.,.., with  mean E[Xi]:,u.c 0. For om\/ choice of é)O/

lim lP[lI"\,.-,,,] 5 e] = O

N ~> 00

> Intwition: For om( tolerance €30, the sample mean My,
eventua ly lands  in the interval [p-e, pe e].

S How fust does this Conuerde,?

* O.sSt.um'ms Vor{X:] = e* ¢ oo, ]P[\m,,-/u_\ >e] < ni;_

* Qssuming o€ Xeb, PlIMa- ] TIK: 2 exp (- é_?_g,_)

. &Ss’um'ms X; ~ Gowssian(pn,e™), Pl1Ma- | > €] < &e,xf(-ﬂ—e-L

0%
¢ cS‘h'O'ﬂg Law O-F Lcu‘ge, Nu.m\pe:f_‘ [P[ hm mn-:/.&..] = |

S Tntuihon: Euen+u01|\/, the 5&mp|e, mean Mn converges exac,+|7
o the true mean .




e Conteal Limd Theorem: For o.ml i seT,WC& X,, X,,/... with

finite means E[X;] = @ and  variances \)ar[)(;] = eﬂ" let S, = g X; .
Lonveryes fo the shradord normal
‘;M FY,,(Y) = I(Y)

Nn=00

Then,

3 Tabufont = X looks ke o Goussian random warisble for bye .

=

the

CDF o'F' Y, =
C‘DF {:ar om7 Vv.‘% o‘F \,’

Sn =N JA
eJn

In o‘H\er WON\S, 'H\c« Sum dF many 5mu|l,ln1¢,Pmclen+ e)PFec‘}s
looks  Gunssian  (evevitually ).
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1

0.8

CDF Value

02+

nz 10

06

04

_FYn(y)
| — o(y)

0

~

CDF Value

1

aed B@‘nou"o('li)

n= A5

NML Yv\

—FYnM
—o(y)

08
06
047

02}

0

CDF Value

defi nab[ N above.

n= 100

_FYnM
| — D(y)

10



g Thb Ce'\+r0~\ lel+ Thco(’&m .IS dF'l'en use(L +O dus-h‘FY
o.PProx'uma&inA the Jdistribution of o sum as  Gaussian.

: Exo.mE\o,= Lt X,, X,,..., Xa be ii.d.  random wvariables
wi‘Hs mMmeown [X;] = aml.‘. Vo iance Var[X;]'-'-e’.'
Let Ma= ",lT Ej)(-, be the .SAmFIL mean, Usira the
Cen‘l'f‘a\ Li‘r:\;"' Theor‘e.m’ APPr'oximo:l’e. the 'Fb,low;nj'-

2

= \P[ M < c]. We know (Ma] = Jre and. Vu‘[l"\,,]: =
APme'\ma"'& Jistrbution as M, ~ G—MSSEM(/A' %3)

P(Macc]= R ()2 X E—;/’—f-'

> PlIMa-pul>e] = P[M. < p-e] + P[Ma>pre]
* () ¢ )
- 3(-£F) + - F(¢F)
- 20(F)




