Lee frre. Wobes - Cl'.q,/g#o’ 9

20 /M



Z/(A S@WW&’/ Mese ol Cowbrae Lt Theoreca

SUWW/ we fale  a $enTS O(—) 2 Al tpemei o {TOnC SOWe ﬂwuéqﬁ‘o%
[@.ﬁ\} Mﬁh#( Oé‘bd“ﬁ/h@%( @fz) fu,ﬁlpo;é/ fle %&%LJ!L‘/ e V.
@ a s i Ao nlebed w5 weder yz oA VanGuce 3°

[ segLence O(L Ul A Slrtinlid € Cloan be woddled ou a 54% wence of
IQUS )64);{2/)(//)6(4 f{(/aF are f-[‘<0/~

[l w-ti sample wean a fee RV




ZOL lewocw M%
(42 k=42 elu] fun -

ELET-E 2
= Vi Ly
I/M(}é )/I/M [/ Z )é) —//Z (JZ:/'VM()EC) f;l%/w g = _125
T(/Lﬁ/? (<

/

o e meau slad tfhe Saume
(] M &LWW MW‘CDQ@W @PFV’D%&L&S @,

Thi w0 fhe reason behid He wesle law of buye wambers:

—

PL/ZM_/“/7€:§—QO (M—Qw>

ILU’" ol Pa&s;‘é/,c 6 owa ols £ 70O .



Dot « the Stape of He Duprbubion of %, 2

—_—

PFOéK@M 960\ &S S%L@éééa/ é;/ %{ 0,//1‘(/@'01 é?/ Cr .

lousides  cus leaol

Thea EE?C‘]:O, [/M[?b‘):(/w(%("ﬂ):ZLVW(££):7,

S &
Tle £, are iid, o abo te Yo ar c.ol
ﬁ 435 Yl ga - M
e % - = iﬂf// = ’\/_Vl_ - 6\/1 & \/T"
" ’VM

Theu (U] = VTAEE@M] = w070

—



Tl (ol Luit  (leoruc (CLT)

TM C/(/T gQﬂJ ‘/{@/F‘ 7%&& 040/’%\5&,/{014_5 (DIZ W, LZ/M7 (/‘_g_/ M@ CQ/IZ@)
COL(U(/?& %WWI Heo C,GZ,L O% Flo JW WW/L&/J

Theworews [ Lindibery - Ldoy ) [Cenbad Lt Tleorew |

et B be T RUS witl menn p v pariane 3 avdl Lot
7/’ —

o U, 7 olj (% -//u/

o T b the cdf of U Lie, Fooe) - P (Ua&53)

® ?9 be e CO%( 01[ N[O(/l)(

—

L Fle) = ) fo wel



Coun e el Ce M Dishlutio

Thic e d D\[ wuvergence s callecf ”COL«(/@_/‘géotCQ, u o di sl dsou [(/

whicke s He weakest e O[ Couverseue— Olmdly RUs

7:9! /((/(SF@('LCZ/( /é\ﬁ/ weﬂ& Ldl't/ Ol[ LO'-«FSC/ K)ngﬁ ‘CQ’Y‘C #Lcﬂ/k

)51/ —’7/44 “iu, /)mlyq/(ﬂi&ﬁﬁf \(/ LJZV‘CL( Fw%&‘ag COh oé’fj@ucc,
i 0//357(41417‘0(4‘

The CLT 5078, T — Do), bt this may be fast for
some ¢ owd Slow for others

[ prchice , cohvergeuce. IS {oates far « lose to O, Haf L

dose fo Hlee e O, cel Slow L (< ;j[q/fj{,/ e far Qwey

]Zm(//!. He wwoun.



/I/L:LU/O r(/ﬁa/ﬂﬁec/z owol 4/;@9[%0%%0% O‘[ M CL{/

[eF %[‘ be oA RUg I NL.Cuy yz o d U%Mﬁgzg

“w

let £ = DK Le 4 qum of He by

< —

[

Tle CLT say¢ ot for levge u e wormo-biezad Ll

1
=2 (S, -« p)
n clamdod worveal o i ilubio .

has  opprosiualels
Frowm  the b owe cau counclwole f}m/#

1, ~ /f/(m/w, wél) 0‘///9'”0%5“/‘“6/7/
wbew e av//row‘maﬁow o besi arotol He wea Y
Vrobab; Lilies 0/ Fo values Oll dﬂm coarr tlel be wp@;qmq/fo/
b7/ p@b@éc‘m&}é} @/ a aorma.l/f dix s beded RV



EKM@Q, 64 Au iuowren o Oty los 25,000 poé‘cy wo l dess.

&Dusia&/n%ﬁ Hee 7@@4-67 claimc of o ﬂ@&'ar bolde~ oy a £U,
%ALZ/ C@%/Oa/w7 o ¢ oéJéf‘(féa/ %QQ]L

o Flhe wean oﬂ the  claimS S /{/«;6320

o the Sfcucd o A oo IS & = E S0
har i« Fhe f/*olacvé:L‘%7 Heat= He total 7€a,f/7 el eq

s > & 8.2 Mo /?

ot 8 bg He (j@ﬁlf% claiu 071 /po&c lolder €, aud
be fle 2/@4»[7 ecwr  OF clasns L =15 000

4
RS\

g; =£3 be te %u&mﬁca(m claiws

e ok o kuow ?th>g:&( wleve = 3% o,



Frowe e CLT we  couclede flof

:fu /\J/V‘(I/l‘/u.l //107?/) Oo///‘o}é_

Houw
— - ~ j{,\"u/-«, S-M(/M./
?qu7S}/PL — >
Vu & Vo S
_ Q/M/LL _’_, S«M/{/\
/X’sz7ﬁ53"4 C‘E(ﬂ&)
Low

| = S
l/l//t = LS. 000+ 320 ’l/;o’v 'l/ZS(ooo a ‘10

- Z )
_ s kS MK A0 0
= Q%wé - 7/5 /(S\(
'S
S-nu- 9. 3xdob - Qew0¢ Lm0 3 ul
=% d0” Tud Ves w51 1Y

= (Onzg/llw = ZxS/(

-—

Tuws PLIw >8] = A-F(8.51) = A- 09798 = 0000L



L we W
aue_ acless 7/‘0 @ ne_ é
| oOoSCrA€_

Recall Flia b
uorWL(S/ - f u5> the @ ke Olared
O,({/u\‘a/Jq‘O\/l

0 C Ov"‘b‘t/l/%&wé



}\)OP_VVL,Q,Q/ 01/(,«_,@( EEM/’OVD\/\C\L &DZB H;Ltvko%

Corollary: ek k. be udependent Beruowlli(p) RUs  Then

2 Kl - uwp
- ————— — > M(0{4> o AN Sefiow
’\/F VP<L/I—())

U &DH\‘&@%@“LA-

Rulegs of Thuwmb: A g}uoqu/éﬁff) distnbufion s close +o

¢ W[“}ﬂ/ “P(/[’W)/ /(7/ both np?S‘/ ot w(a-p) >S5

° VoisSou [Mp) /@Z Mﬂ<5 o~ u(4~/9)<5'/ avd 1 >20



E%WWLL/ 6S Ao aieplase bts A% padsewoess

OM- (=% bL{,J7 /‘Du,?Lf/r ouéy 3’0@% o,,[ 7%\@, PQ’OW[Z/ M@A 5%/

o FHelef 4ol Alee plawe_ .

(L #he airlle sells 48O jickete per Llglf-  what 5 e
?mb@biﬁk/ Hea - {’éue//o[g,cf,e/ iS ot/e,rboroé@d?

(/[AZ/ b @ﬁ IDQ&SCJ/L&U \/7/\' M?uj fleo /D/Q/w&/ AN
o bivowial RU with wean un-p awd vadeue u-pld-p

wleere
n= usto /0703

led <= 45D Le F+o bt 01[ Seals qua i/«

The W&vm/ = ouver booteol i7£

P = 150



We caw cpyr®r<uwale 7 @/v a R/ %~ (/t/(np/ Mp(4/,0)/\ Tlher,

PLTP>s T = FPLXE >»s+o.5
3

a,oeJ‘uﬁme— olgn  treuas lCLV\\La a LScerefe Aé)

Tubp o W@t ULuouws ()J’o(ﬂlCVV\

T X “r S+0.C — Hp - S+0.C = wp
= /f) — 2 — s — /] o @ — I >
L Vu Vpta-p) Vo Vptr-p) 1 < Vu Vpt-p

[ -F(1.69) = A4~ 07C= O.056 = £.6%

-—
—

/H/%m,@/-mcl«// st R e cowld hove colleof
4« a/wrw[5+o_f/ np, n P(4/V)>

) cadled C/OWHVLLM‘#V comtcsiol



g)(va[g/ 67 i (O}pm/‘,ou ?0//(‘Llﬁ

gwpfp\g@ that Yo % Or@ the Fowwlﬁzj—\\ﬂu gq,ﬂpromu “8 C@"[éwm
po Litical cawdcdbale

Civen a randou (<uple of SO tuctividedls, (74

/f) Hoe oep eched valwe - OCud VAN Aecle cowz lhe wlwmboo
of \CQ/M/OCZ/O( i o vi duals Had- favotr e caun & dle.

&.} o Fmb%@féﬁ& Head— wmpre Hean LL@[»(& Hoo jQL«,/ﬂ(/C,
tavoas e cauncliclale



g)(va[g/ 647 i 0}071/1/‘,01,1 ?0//(‘Llﬁ

gwpfo\sé that Yo % Or@ the Foww/@kﬂu Qq,ﬂpromu “8 C@)‘[éum
po Litical cawdicdbale

Civen a randou (cuple of  ASD tuctividedls, e

/’) Hoe oep eched valw - Oucd VAN Gele 01[ lhe  wtlembco
Oqﬁ \CQ/LW/OCZ/O( 7140(/71/(\MQ/5 M 7[QUOM e CQ/LLOé‘cﬂ'%J%~

&./ o /pmb%@féz//% Heal~ wpre Heau LL@[# Hoe SQL%/&(/C,
tavoas e cauncliclale

Lé/lé /26( Le %Q{/ O, S o€ O# Flo 7‘%‘- P@MOU(,/ [()/&_SU Mﬂwuj //

omd “wo' meoming O
— ,g; v Desrondii (/9) ot 0 =07
[of @f: Z /%C =, @ A @Z(AQW (m(p) . L\)f/[z( U = /[g/Q

c=A



— EC@J: n-p = A0 <« 0-9 = 6o

l/a,r(@): n-p-(4-p) = ASODxo0.¥YxOC= 36

Clecle tlhe  fede Owﬂ Hetewe -

hep= bo >,

=/ %p/owﬁm@t@ g bj M/éo( Z)‘

We wawt

?[9 >7S;

o 2
bow can we Pupele s S

ux(1-p)= 90 >S5



4) Use e Biroudial
et f be He cdf of RBivow (150, 0.¢).
R olelivers
PLY>2s3 = A-FL Y c 351 = 4—@(%)

= 0. 008525

2) Approwmate by a gla W (6o 20)

T > — L, # _
?L@??S} v PLY >258) = A= &y 4, (355)
= 0 00487] ( with R)

3556
[ =)

/] -

Lo

% cm/bﬁ‘w,w%y corechou



3) A pprosc mation aud Loy iu 2-Tale

TM%@% @( fo Q/uy(f(q@ .
[ -
PLy >ass] < opp LS 1.5 260 |

Pl > I P2 B2

-1 2>2.585 ) = N-&(2.59%)

~ f-0.9451 = 0.00%9

—~



Heow M&WV Meoa (oreimewds Ot eeded <

e can USt tHe CLT +o de lerouiive  Heoo o awn ber Oﬂz
e G i€ I/M_e,u/n% MLQ/M f@f L "@;l a/ir@% X CC MQ,CV
i/ e luots the vavsaqce @12 +le 04137‘7\,‘9@7‘7*@% 94

e OGS tere ik S



Star itk

a

e CQ/MLQ/M7[7 y = 95%.

—_— - Z
[ he varsounce Qf tlhe e Sl e €[S 52=—Z .

el o be Hhe oxacl  obs¥am e owdl e be %Wwwm@wfﬁ

x> SC"W‘/W[’-/ e /%q s close. o pormal it

52/

/{X/M;/Z/{/ Mgo\z:’ur(
Theu

—_—

%u’//b‘/t Zu_

—

K S
8., e

1> JVCO(/(> oV/pmxjwcz@/jP



e o 1+ Tha> ©5 o oyow gl
o =t MY e Tuverle @4 fle_
= Vv 16 = L ( T 00/4 o rea o
— L worel frov a
26 = [ 1+0 bac
= = o = C Z ) ?proboué;f[/ﬁ‘*/ fo

an asy b @i -



o_
i ¥y
a = /i/ é-”Z/ K”:Ofib/x

Thee \/7@[0@5

\\

-1 as -
72 <0 = A+ O.9
e L5 () - w-B 043s)

_ Yu 1.960 (7\,\ %-’lrd/lolc)

(

U ¢ 4959964 (ith R)

Hew o n 2 (%x /l-%o)L:éAt(egé

iS5 a Sw{)&dwiﬁy (MDQ wwember OF  weodireuents



h) gdwfvpo/b Vo=

£ e wali . pmesd trt e dS o,‘Z o va %umﬁf7, e OlSdeyr Al
s e(rq/lwaumlj " PU K L e malee geveml weadireantads,
Hiooe ot cousitler fhpun s Conleatous of w LlUs Ky ey oo
Heal- are c.l.d., &am\nﬁ Wy Seuve ol tfwbibieuw ag k£

Yo O o e eabaale  fleo ket valuwe_ O
o> (il w0 o(ﬁ M e, ELE | 4
The Qoerege 7250] o'[ e )6[/ /?M:é j/ P b (oA Ge
b 5000/ QJ%WO/"L{,

How com e check H oa — #wt( /3 @M%Vw%/ e /}rjﬁz(’



d/b’«é/%éc/ ES %)\)/M,OVAQ(/»S

LCM//O% )6/ A} ey )6 ) - Lre (.C-oL /Q(/S
']LM/LLC.//)(O\/L %()4,]),,-/)(0\)/ I( &/0/04“40/ 7LO %ﬂ)—,~/ /261/1/
M%W o ned ramodom Vasoabll 7;(7%,,, o zku)

Ao &owwple & %%/wézo& T aﬂe%‘mo/ éj

— Wi -
Fet) - xa) = — Kt XL

0e,fn/fbbw\: Le/vL )6/,),.,/ %M e .. /Quj/ ?_.£“~7% a fwucﬁom ool
O e a /WG (lLile wea~ vVaAvyawx<e  OF y((ew) of Hle_
A hibufon of fhe £, .

Tron fte bios of F bl wepect o O fur Lo, Ku 0S

E(TlX, %)) -0,
ol FOF,, o Fo) & ae webinsed eshumator if  He bies O,




S oue tow Lrased eshues for™ oé e vesane . (Kole Hor we uwsed s

PR

wof Ko )

pmo‘[ é} l,ﬁ e ve CQ,/CQ/(OM%Q( j@o{/m,/ £ el JQQ.%

E[R]zgz ECkL = Lo o o

(2) Kemewbes  Hoat or (J5) = 56@,/,)&3
= B 4 .5 2
E@ Qé‘/“/) ?ﬂ“%/ﬁ T



Estapats L4 e (Jaranwe

COM&?O/&J’ He /cw,,o’l}om
+)
7 i = 2

g2 z)

( ()(A)"')Kv) =

SN s
A\

wn

I
(Tt K = - ol

o
C 7

(e ouc  com CQ/C&J(@%Q CSGQ (ec bure  woles O«ﬁ //9/29) #LL.Q/Q

E[ TRy Ku)) = — Verl®)
T, s 5 an eshuakor o bies § Bk
1 = _\L _. &
MM T‘l(){/\) o) 7<u> - a (K/l,_’%> : g
-1 hW=A  1=a

[N wb‘\%g%l_ Tl 1o also calted ’HA{/&WQ/ Vachou <@ .

<€) TZU o N O,ﬁ M/O"LS\:ﬁ”Ol/t( MJ‘;UQZé”{ éj te Q/ééu&/# Jo @JJ{(A/\OJ(:@ ‘ﬂ\& pvanm o



wa Clan OZZA[CFWA% TL(’%/ %Q/[A(L? Oé O Q\S'J‘;M/Lq):; l‘ﬁ
e Ko hovo o reucolow. Uavsabole. {ale e ek o

oS BucoXe, (s ListriSute el

Obltin, we asShine Kool o K are M 1, 8F) = AT A bedect.

W Heaf~ case
( M A 2"
£. > (/A/ =4 ) — dichibuted

ol abowt e dibibulion oL
ya

Sb = . i L)ég—gq>

W = C=n

it pileded L'l o Sem

Owe  cau show ot “O:; S ks
z 1
T, bt R, of u-a ixdependiad Mo 1) verables

N

a
%/1 F=) %1,\/”~ TL\X& s fHAQ 7LLA—/\ — QQ?M(Q%HOCL



e lw@ffpwj of Worweld owd Cli- S%zuzf@/(

T heoptr 63 - Le Kk, , ., K be /.o VL/(/&@’D [lec

mean Uarsau ¢z
. /)Z/ S& are ma/e/@uo@«v‘

’ )—é V% A/(/a/éél)

LT
MG-':] g(l/ i x“'/\




(e - jcg(ucm D&{’r?bu&sou ( %(Z — distibuho tc)

"

[ e dofnbibon of +he swan of  Jl, Squaves 2 e
Oﬁ % fuo&W@u olpit /(/[c?(//)/ RUus 2 s caled e
Cé/-g%u,% &3 hrs behoe Oﬁ “ 0@—0*‘@6& of freedow

T

UO7Z4/‘/’7W7 7</1,l (

i a/wogf #//owg %‘»o% Heo Ogg/vémﬂlpw Mot
%2~ M/OA/-(QLJ%(OQJ 0.5e wpma(/ww[ic/@, :

pa /L/7Lm} /g/u 1., ?{‘//y PbO(L/ﬂékoLUAf(V

= ?L+@ v X s

There & o formula for e /90(1[ o/’ 7(};, Lot wot the cdf
—> yaluey  have fo be o wa peteo| by M MU Mq@jz/&f;ba



Meow oud Varawe of LAY

Evew ook foruades for A, we che fumd out Fhe w2at
Tist  cowider AT By cefptbon, e~ A

c Ver(2) = ELTY] « ELR2)T = E[2Y] ¢+

o Vor(2) = A
= E[#r1-ELZ 1-m

—_—

[ ley
- et e r2l)- el r o+ El22 ]

— E—[/'Z(LE = - A

—

Howeoves Var (A7) = LZw.



w[tﬂ«/‘ // L€ Oou"/* K wo (s %AL, {/%%CQ_/? %_O(SHQCULD%(

e lknow +haf

2 % - 1
A U(/a/g) —> 3 ~ Weoa)

Wi~ Wﬁ% gé Lo ,\e,ﬂ[%cz/ = (\h;LL, < = oL ?

" X-p u i— R
ST e [

ARV T, = \\7‘7/ has o d-dishibutoa W

W desels O@ Freedow, oS Tu MV EL



Tlee
L - Oistrsbution

De frnTrou

S &/pﬁcﬁa/ }Z
C//&L/ﬁ/ 71//2(4 v
e jude
/&o@//ué K¢ acol

P % A
Mo 1)

, A1
G

Tz
Fucky  difes

S
% - céf\ﬁ fLﬁ\’gé(,L{ZM(
w ith

cdf oceol
Pt e
[ At & - olispybuboys



m é - ‘ijh’\( é&ﬂz‘)‘O(A ; ?@W&r%@

e |utyroducwd 477 Lollca o, Gossef [//49?)/ C/égaff Dretoer at

Quinnes, in o researcle  pyors pwbbfshaoﬁ o der Flie

pea uAlme Studealt  For flaf reajou. if < also Ewown
ws  Sheoet s £-dishhbefiou
[+ = bell Jluthpaa{ Lle +he M«orwu/ bl i s &«J(C/&F/

He foil i Huder 0wl fle FZQ,Q s lower Hibwe, FHeo
peale of Hoo slowderd Lorweal  lfs paraseters e

M«d’t,ﬁﬂw/@/%w w =7
el = D 7[&,_ n> a4

unde fwed  for =420

Vorounce = n /ar W >
W=7,




The density function of T}, for n=1,2,10.



¢ /é éoau&rﬁeﬁ 7Lowa/ﬁc!_§ M \SWQ»@/ Luoma,(/ @L‘QG CQce

be seec AS /o//ow_&:
E[Zrlj = VM(Q) + 5{27)2

—47‘02 - 4

(£ 2(‘ are Foicd. /(/(0{4)/ lbow D 2&2 s %(A&

c=A

@7/ Flo (acu Q(L CCLrje. uméag/ Heo aUCresy

L
s - z e
— =Tz 2l ——f[2fl= a4 (o
L=
Tlere fore o

]/z? — q ()

L



Tl Cohvergex (7 “Iin P/bééléz’fnﬁ/ ) , a5 u/m&deo/( e Ahe
ovle (auws ol (Arye  wtucbers,

e wol S Q%/Zy -Clu%ﬂﬁ/g Hwovew, (sce &J(‘Q,‘Pe£~g)/ Jiu e

7 omdd | %% Ore md’.z/pewoﬁuué:

/Z — _/% - E (m/u;o/ e ot’ﬂ}%‘éuh‘ok)
e A
o

Tle cowusFe - 1/ Jlowes 749J Fe #QJ// Hea |- S, +lio
focfler Wt ave 01./504’/7 Lrow. O ( Clael MM(LO{’%AL_/_M‘()

" Tl L-odrsinbeloun 2 Pmcqﬂy reltvaud oaC/ Lo

a/l/lové‘/%%j Stwsll casnples (é§O>( otberwise_ e
cﬂj//@/f/u_(_e/ lr e norwad & agﬂér‘ﬁ(‘b/@,



The density function of 75 (solid) and Z (dotted).



