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Dﬂ-f) ; Q )Q\/ S said v hewe o u\e,&obm Lignomic:l OU*S'bV?é:WHW\ wi i e Pybbﬂnbﬂﬁ‘b‘; Df CU(L RS P
owol the number of Snacess y we ove Tnttrestest i . if the rouge E=frove. [ ovol
the pmf L) is in the form a{

012024) = (f-j) pPL-p*"  x=p, r), -
P.S. Tlis clstrbustion 5127&9 155 mowe. e to e VWVE Linovwod serie) :

(=)™ = ‘f[""‘) TN

wrer

* Morthe mesticel &pemﬁms

/,MM:ECXJ:%-

rii—p>

2. VOWJb»nc,@ ‘ VGVD(]: E[XLJ-— [Eijf' = [ p?

(pe’)”
(1-c-plet)”

5. mpf - Miw) = E[e™]- . fr pret< it

' &wmrbw‘t ISt bution

Dof - A PV soidd bo howe 0 geomebric cstibiction witin tie probebility of success p,
ift the yeoge 7= [lr, > [ opol the paaf  PA) s in the form of

fox) = perp) X -

For o posibive, inteper k.
& -t (FPD)P I
PX>k = 3 puepr= LZEES < upik

K
PiX<k) = EP”‘P!"”‘: [= PCXOL) ‘-/“ujﬂk ~

2.6 %7993//1 Igtyibution
[ JAqDwai‘m-be Thisson Fiwcess (APP)

J)Lf- (et the nuwnber af) occuarren®sS of Some exvent [ o Liven contipons mnteyval be countecl.
Then pe hove on APP with peroueter N>0 if
W The rmumber rf octirryence 15 non-ovey(oppind  subintervels pre @pemoieui:_
@ The probobility of exectly one occurvente in o %ufﬁdethj shorb terverl ff f@ngﬁﬂ n
1S opproXmertely Ah
® ’fh&pmbmléﬂfg of two 9V mere cuwrrencts ino %m‘fi‘vf@mﬂg it intervel i3 eseentielly 0

I %f%om DSW ibuction

D@f A R X 2 id b howe o Poisson distribubion with Hhe pevemeter X . if the ronpe S o,
onol the puf fox) 35 in the fornm of

x ,=A
D> ‘F’/\a‘() B /\i’] =gt

V/W& Con Sfmﬂg olenoteol it é:'a X=Poicson [\)

| A X
PUX=3+ e R (e e

n-—>0< [/h";i) I\
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I E[X]) = A

> oy [X] = B[x) - (ELD) = A

2. mpp MO#)= Ele™)= S en B - N0

& N isthe meon omol \Jowiowner, af X ~ Poisson (N) @ the CVeYTge nuder of ecCurrences in the Laab st

[2.8. Sometimes O\ il becsme @ gr ekl , but it Hhe Some
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.| Rﬂhd@m Vorinde r)f Corrt-ﬂomws Tgpe.
 Continuons RV

D‘?/f‘ ARV X vith S thot i3 on intesvel or wnions o itenvels & Soid e be condinuauk

RV, rf theve wxists g funchion ‘f'-ux)-. S—>(0,2) Such ot
) >0 , x6&

é< = ng'ﬂl?k)ofm =

P.S. F i$ the %o called mmjﬁgﬁg@w

Be,m.erL: We fft@m extend the OLDMO&MJ’? 7[)07“) ﬁ/ﬂm § tv R ownol Lé’/ﬁ le‘) =9 ;X¢§'-
In this wse , fox) . R~> [0, 00) opol S | colled the cuppart of X. Then we |reve :
| fix) >0 , XeR.

. f-p-fUX)OLX -1 é

' Cwm wletive. Distritudion Fuanction Lcatf )

D@f- Cumulotie. cbistribution ﬂm_«,ﬁm(c,oﬁf) Foo: [R—[0.1].
= RS
[—lx) = PLX<x) :Jﬁjwm ~

[ F (x) 1S nonclecrecasy ”3 .
2. Ploexeb) = FLb) - o).
3. pdf & calf fux) = Fix). for thrase x ot which Fus) is olifferenticble

[ (/wi#rm Distrf b on

Def. Let the RV X clevate the owteame. wbhen o point is selectest ronclondy from (0.6 with —se <0< beos
Palf& fﬁ)ﬂ):?z—l&-; Dex <& E-&'-HH F(x)

| ! A
0., otherwice. f(2)>1?

colf Fix) :)0 - Xeh 9 l

X=¢ -
i b Oexel

x
/I - X> b 0.1 0.2 0.1 0.2

For ony x€[o,b), Pixex) =Plocxed) = isd impliet the probolility of selecting o point
from the intervel (o, x) i proportional tv the (eaptih of [2.X] . Sueln distritostion i< colled uwfvm

ohistribwtion owel olenotect by LjU(a,é} . ELX) = %‘%’ 5
U= ST28
[ /M&:‘H/Lémofbrml E:XPWbOrﬁOh i M ) = iu::;; M 1 L

1 . w=0]-

Déxf Let X be o continaons RV wih }Do{/f -Fbx)t C = (0, 00) 279 fgstx)jﬂw)o{m exIsEs b 1%
colle the wothemweticol expectotion for guxs Gnol clorotes, by

> Elgw]= Jg_ gun fom) ok

lF e ronpe /D S extended 'me S R Ith 100?‘-) =, Afw X ¢S then
ELYw)] - raow,ﬁwabx



- Spectal  Mothumotico Expectotions

I Meon « E[X)= fgx%mwx

2. Vowience:  Vor (X)= E((X-E[xY ] = JE (X—E[x)) fox) ol
FLX ] j.g. X7 ol

¢ mgf: Mib) = E[")= | €%fxiox  —heveh for some oo

\5, Mayy@ y\..‘b'it

—

Simllp tv  dliscrete chstribubion !
" {Joop) th per tentile

Def- Given pelon), 7ip is 0 number Such Hot Hhe owed Ludler f0 + the kft of Tp is p. Thetis
Fo
P:f_ﬂ:%?ﬁ]cﬂm = F’U‘up)

The &> th percentile s collecl the weolion. The +h omol 70t percentics ore colled the
frst ovol 75t /D@rc,w-b‘i“fea Owe collect e *ﬁrﬁt onet tnircl puewitiles | respeetively .

5.2 Exponmﬁ“al , Gormwo onet  Chi-sguore  Distridudion

I EX P onmﬁ&( D}_ é'bh"élvah?ﬂ

Def. A RV X hos on exponentivl olistibubon if s paf
-F-Whé-,e“g X200, 0>0 (Jotbothin - XFE*APL)\),
Ac,coroﬂimg@ , W wibing tme il e st occurrence ﬁ?r on  opproximcte Pojsson process AP
hos on expoeyctiol olistribution it 9?—;’; ([ A: the pveroge nwmbel of occurence Per umit time).

L__,.-—-.--"\_,.r

- Mothensticol Expwbmbrms

b

=P X Jm@ﬁle_gdx - 1 £
bmof « Mut) = Ele™) = |, 977 —i0 . t<T -
9

T - w28
M) = oy M Lb) = U G

2. Meon: EOX) 3 Mio)> P

— ran 2 ')
L Voviowa : Vorlx) > EOX) = EIX) = M) ~ (M)t = 29%-9%= §°
' ?&"fﬁﬁﬂﬂ Disbrisukion

D?)F LW X Ofﬂ/%ﬂ&‘l 'H/\Q. HMYVI"??/V' ﬁ OCLLWYeNnes J{ Some Qf\/@ﬁ?& TVIGR w_{u\mﬂ/ﬁi_wiﬁh
X =M
4fw{); )\:" l x: 0, }: | . EFXJ:* VMCX} - /\

For on internl with lenptin T, which shond ke breoted, 06 0 neww “wnlt intervel”, the mumber
of accwrrences f has ELY) = AT ondl thus 168 pndf 7%

- I g |

fUQJ:L*}\T)g{__ | lg'}o;l:"‘
T[’WJ\ 'f!?r X =}, 2 ~r-,

x—I kb —NT
)

PLH/CM): E Nk!@__ EPLSWW!:@F af occprents Gmoller o, K M the Tw[ﬁvvﬂv[l/\%[ﬂﬁ"ﬁl.ﬁl




Gamma Function

1 Goodne }vafﬁn

O =
D@f? [ L&) 3L ’3“@”%0{5 A

pe - | k
q Y D -
]—L'b):E-g‘bie ]a -+ fp L’b_t) 9172@ joﬂg = L'b"‘f)‘/_{_.‘b-f)_ .
[0 = =) T = tn-nen=2) [in-2) === O-nL-[o) (where J) =]).
' &Dnmma Dre‘bm"éwrti‘m

Def- A RV X has o Gowwe, olistribution fj: its pelf is

Pal

W ol ~5
]QLX}-— T'LGKJ_(‘-)-"'-X e ® X200, ap0 ) PPO|.

Whnere Q@ omol & ore e, two Powemeters .

mgfr Ms) = Ll—é-@"‘ 1 e gl

Meon: ELXR) = ab \biodree | s Ve DX 2o D

gf}ﬁ“ ol Cese: When x 21, Gonme diztnbution reokees o exponentivd ciictyikation
* Chi-squore  Distribution

De,f- Let X hove o Cowwo distrbution with 0=, %= 5. r is on inteper. [he po{f it X i35

Then X hos o chi - sguore cistribution with ofecjya@s af freedom v, onol clenoted Lag X~ % (r)
E[X) =z x0= £ >=p.

VM[X)lﬁiPZ“‘- Yoy

Mcpf:f M) = U’éﬁ;’)é | 443 .

N p;

35 Normel Disbribution
Mormal I Xstribution

DUF A Cortinuwows RV X iz seiol b be pnorwol or &om;sfa.nrf It hos o PDQIF oF -H/La-ﬁ::rm

l
A UX)"—-*—'L—EJK (--—"—M : -m;xgm'
.’Q N P = . )

Where 1 omol o7 ore Hio poroymeters  chovocteri2ing the normol oistyibution . Br;% , XM, o) .

' Mothenotico. E,Maﬁms

L When observed over a large population, many things of interests
mgf— - ML) = exp [ pb+ 3 0% have a "bell-shaped” relative frequency distribution.

4

» Weight of male students No. of students

Meoin: £0X) = © in CUHKsz |
> HEIght | : : : | Weieht (ke
| | | e

oo |l |
Uomtonce « Vor X)= o » TOFEL,IELTS test score "
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)Of The nwmber 32z, Such dhet PlZ =z Za) = Al .
ote : PlR <3 = - P22z =1-x . So 2« J5 the. [ooll- )T percentile

T heorun F Novwel Drbribution

Theorem: 1f ¥ 2 N(p, @), then K= T 2 Mio).  Nio.i) com Le colodgted by givem toble .

Tﬁmr@m: l]e Xi‘s/\f[,/m,a;) it ?&?U;'HAM

(X~m) ) -
Lﬁfﬁ AKX L Chie spuowe olistitbution) .

Appenchix

Rv X = o f%mmbm X:29>8eR

Dizevate [/ Catinvuons RV

pmf foxl: 27 (o)) potf )R [o, o)
A vﬂmz—a éufbx).ao
2 %1@1‘/ = p) __mﬂ%)c% =
2. Poxed) )= Z fur) 2 Puxeh) = [ fookx

i fu) =0 for xgC. S i colled e
Gupport  set ()f YQM}H

PMF/ poif wff M- Von)emee.
Binomiol () P Lep™™ [u-prpe’])” VP wpUp) . The totol mmmder 5 Sucoss
w>| Beynoudi) X042, 4-. 1. _oolz e O i n Bornould trinly (ne oroler)
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’ Lrple® <| Roteereot
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1V. Bi‘ Voriate PDistvibution
.| vaory?mtex DJE‘ZSﬁcSMJ\?n .7]£ Di&amise., TQPE'
[ B)f voriebe R)

Dé’/f let (X.Y) be o poiv of RUs with Hher rengl,  clenstee), by SR Then (X.Y)or X
ondl Y iz soicd v Le o Showiete RV M S e ]in‘te. Dy CMVL-B%Lg infivite , bhen [X.Y)
or X omol Y is soick to be O discrede Livoriobe RV
Moeover | let S SR owmol Sy <R olenove the veuge of X onel Y. respectively

S = {oll possiblle volnes of (X.Y) 1
Sy = 10«“ Poes.‘;H/a velmes  of XY i 1?‘»] Lx,gﬂsg]
Sy ={oll possitle volmes of Y1 = 941 1xy)6Q]
Then . it holots it
aSCix & ={*xY), x65x, YeSyH.

" j 0inh me

D@f - he ﬁmoﬁon fl,x Yl S = (9,1] i colled the Jomt prokobility moes function  (joint pmt) of X
onol ' or (X, Y).if
- k. y> >0 Sfor (% Y) €S

nhich abﬂf}ms the, Pml::»aé:i‘mig Ruction for o et A- In povbicnpy , toking  A=)ix.y) S
welds the probobility 7f X=x ond Y=y, ie, Px=x,Y=y) > fuxy)

Remore :
For AcS. PLixyeA) =P(fX Y] eA) * T 0)
Let, Ax= x| u9)6AY . Ayux) = (4)ix.yr 6AY . for x CA
Then PUX.Y)6A)= S = Foxy)
XERAx Y 6AYIN
Let Ay=Ty|ixyreA], Axly)= [ X[ix.y2eAY. for Y& Ay

- 5
Then PUX, Y)IEA) ’g%f mﬂmﬂmm

[ MQWVLM pmf)

Def. Let (X.Y)or X omd Y be o bivoriote RV ond hove die Joint pnf ?oxxgn C—(9,0. Sometimes ,
we ove nbeested Y the pmf of X or Y olone, which is colledt the worginod pwf of Xomol Y
bF:?r X6 gxz . 1£bxl=PuLX:x) 2 Py Xl =xl, Y&E}’Lx]) = %fmg;
UVWV-E» S__}_’Q‘_)_ :5510&,5)651 f'br‘bhe,g?vem Kéé—;. gl
V' 2 Swilev.



[ Tn‘mmim D 1Y bution

For the winmiaol experiment, we k6
X be nwnkev of  perfect” .
Y be number f " seconols”
n-X-Y be pwnber of ”o&j?e,oﬁiue.s”.

714”1 we heve Pg Tﬁﬁ,n poww aff 0 Bripowmia|
53yl xyen AY = Coly st ) 2 (ortbtc)” Z (%) o> Lbte)™™
o Jomb prf foxgd= PLX=x,73Y) s i (1) or S (D)l
= N R P~PO" ™ k) €S il i
ALy g P LR T T ey
A V] Nn=X X J m—"x;"Q ¥=o Y=o ngf[ﬁ"x-wi & '
PMW&TVL W}o ‘FxLK) YI. ‘E’Wﬂg) = jZC}&)(, g ) P’i R, [/]—PX ~Py) .
G Sylx) =0

= [y)RU-pJ"”
We kunow X’“‘s':fﬂ;j?x).- Y~b(lnP) .
lmdepem dint Rondowm Veorobles

Pef. The vondom voriobles Xovel Y ore Soick o be jnclependent 7 for every x6 Sx omdl g&g

b&:ﬂ) 3 :Exb")ft(ﬁ) .

or equivelently
PiX=x,¥=y) = Px(X>x) Pr(Y>y).
X ond Y owe soiok o be cﬂzpewmt ﬁf obherwise .
/Asml ven X omdf Y ore Mo%bwcfem’s
S8 x5 . S s soidtoie rectougulor , which i 0 neccessory (ondition

> o ony ACSy ond B, the two ovents XG6A onol Y615 ore independent
" Mo themotical Expectiostion

qu Let X onol Y de oliscrete RVs with their J‘ofrrb pmf 12(,3,9;; g — (0,1]
Consider o -Fwwti“m LAY r{g X oncl Y.
Then +he Expectotion Df £LX Y) IS
ELAX. )] = 2 gmyfuxy).

(%4168

Two noys B caleulpbe ELX].

/l/lﬂ«rcg?ma( me,
= L
EIX) = L xPx LX)
E(X) )Q‘F'DX (v_l) 2 X2 {)'bx y .
b'! M)eS XESy 'jﬁr‘ifﬂm
T ot pmef = A bl

Vowionce F X E [(x-20x2)7]



¢r The Correobsion Coefficient

" Covoricunce of X owol Y

.DOF Lejb X OVVLOE Y '-’5&/ /ZVS VV’LW JOTVLt PM-F -FLX '3} : § - (0; JJ | issume that X and Y are unifc)rmif.distributed over the ellipses.
Toke g1X.Y1 = (X~ B LY-ELN) - -
o Lo (Y 2 BUX-EULY-EL] = BAXY) —ELQEW.

Lwé)coé'{'% EL0)Lg-BUY) #mé’[)' | s N . X
Positively correlated Negatively correlated
L Whan CovIXY) =Q X omol ¥ owe wncorreedted
S L. When Cov (X, Y) >0, KN ool Y owre Pa«;r{;i‘uel,g coryelpted Or woing Indicote. Lonimbles
2. When Cov (X.Y)<0, X oncl Y owe ne,govb?vd% covrelotedd . +o talomlote Cov(X,Y).

v/
'alno&jpe/wf@rm cwd  (/ncorrelotion
o

Lnolepemdence = Uncorre ption
2 X omdl Y owe indepanclent , we hove

Foxyy = fuxrdyy) =82 TxS
EIXY) = 2 vy 3 Z T xyfaxfity = Z0IELY).

(%463 65 465

Threrefove
CovlX.M1= E(XY)~ EIOEBLY) = 0 -

Uncorvelodion #—D Inclependlence
CoviX.Y)=0 # Fuxy)= faixifyu.

" Correlobivr Ca@f F icent

Def. The corvelotion coefficient of X owol Y thot hove nonzero vorionce % definest 0%

o _CotX Y
/J(X’Y) ) W)-m)

Lavorprebodtin - >0 Lor p <9) ndicste the volues oF X-ELX) anot Y -ELY) "tend Hv hove the
Soure Lor neodive , respectively) sign.

“Propervies of +he Corvelotion @a@ff?ofmb
. X678 0 noywlized vevsion of Cov [X,Y) ond infoct -1<plX.Y) sl .
2. =1 Lresp. P =—1) ;'F oA, a”bé‘ t‘F there. exkbbe o positive Lresp. mcgmbrw) cnstomt ¢ S6.

Y-_E)= ¢t X-ELX).
omol bhe size of lpl provides o normolizeol meosure of the extent o which Yhic ic e



©.5 Conolitions| Distribution

" Conditioned,  Digtributsivn

Def . Conditionod P"""WQ A X given Y=Y is olefined by

A S| = %ﬁ , xe%xlY) R VESIE
Similorly, . the Conclitionod Pvuf of Y given ot Xex is chfined by
13 IM-'QIX) = 4;’;% .. S&STLXJ, (‘fxtx)::o) ,
Aol we howe.

(- hy|x) >0 -

X,
2. %zg,wkuglx)- %Ez;”% - _%!gibx]%) - f;j};i
> for A € Gix
PLY eR{X=x) = PD;(;T? = g%&h%m

[hevefore , huylx) detevmines Hhe clistritucion. of probodility of events of Y given Xex.
P.o- Rklyiis Similow

2f Xomd Y ove inolependent , thon fox.y) = Ax) Py L) owcl thus
0 LXIY )= Pxx> . onel huglx) = fyuy).

- Condlibionol  Mosthenodicol  Expechoion

Dof. Lot pLY) be o Panchion of Y
Then the conditione| expectotion of LY given X=x.

o ELEYI|X=%) = 3&2 LAY hylxa.

Wiein J=y
ECNIX-x) 3 3 Yhigix).  Conolition] wmenin
YeSyy

When gLY) = LY — FLTIX-*Z)]E
Vo LY |X=x) = E(CY-BELYIX=x)]" |xu-><)
2 E(Y]X=x) -(ELY|Xx=x))  conclitionod Vowipnce

¢Y  [23vomicibe  WVShyibutbion oF Continuons Ty pe
* Pivoriote  Contipmons 2V

Dﬁf Let X ondd Y be o continuwous rondom yowiobles omnel (X.Y) Le o poir Jf RPVs -t
teiv vonge oleroteek by CcR, Then LX.Y) or Xoncd Y 1¢ coiol o e o Livaricte cordinuons RV
Moreover, let Sx <R owol Oy SR clenote the yomge of X oncl Y. respectively .

%: iou paﬁsi}_‘;(e, Uclines Jf (X.Y) 5
%; j ol Possible  vedies f X - fxlm,y)égf,
Sr= foll pessible. values of Y § = fylwyrely

J‘EHDL we- hove g g_g x Cy = ﬁx.gjlxeé; gegf



' J pint pd/f)

J)zf T&\adomt szf Jf two cotinuowns P X endd Y 5 afuwbtom 720“&'9) — (0, 0o) wrbfq

tihe following  propevtics

1y >0 L B Y1 6S
&

_____..-l-l'-'-_""'h..__ e -

- Mewgine polf

_Dwf, The wowgivol pof of X, 12,((,><)= Zx =2 |0, 0°)
> ]th*’ T Jg* f’u"g"’{ﬁ

YN

whreeve §?w = f'g“x,gpégg Hor xeSx
The mgr(?fmt PO*JF ot Y is similow
" Movthewoticol E)fp@o‘b&ﬂo n

Def. (et QXY &e o funchion g X owol Y. whose joint petf fox.y) 3 = (0.%) . Then
aE_Egcx,‘r)] :Jﬁ Bk, ) foxy) oﬁxofnéL
S

Meom o X: pIK.Y) =X
& ElR) = Jfg xfnyrctaedy = J;"J;,f"'?ﬂ“ﬂd‘" > ook
Vowriomee of K: UK. Y) = g (X~ BIX))
Vb (x] = [[ - ix-EDAS ooty = [ ix-E09)' [, Pyl = [ (X-EDO) £ ixiobe

' IYW?E‘.PGVMGWEJ Covbinuous RVe

DG’IF Tuwo continuons RJs X owmol Y ore Tnoﬂ@@AoﬂMt i
& 120?‘ 4 “IQxU‘J ‘Frcg) , X6 . geé’r,
Otblfrw:% ‘Uf@)& owe. cﬁQP@VLG{@nt
Anol S = Sx * S 1S O necessony corvchition for nolepeanded 4779 X ool Y-

" Covowionte. omok Correlossion Coclbicient

Det. Cou LX,X) =E[(X-ExNLY-ELN) = ElXY) = EIXELY)
ELX.Y ﬂ Ry fox. Yolxely

/)LX,\W - N’%\ﬁ;—m} i Vow Ux) 20 Vo (¥) >0 .




[ Cﬁﬂdf‘bﬂamt Pcefz

D@f. (et X omd Y hove anﬁnt pdha 100?‘:3)1 S — (o, @) oot movginol pof fxoo . Cx 2> (0. 2 ond
frigr: Sy = (9, %)
The conditional pdf of ¥, piven gt X=x ove
O h(ﬁt}x) = M -]ew -Fxb)cl;-f.? , g 4 C-,l.?{,x) :

fx LX)

For A ES_;’W, PLYGA]X:XJ ;j&hl){g]x)olﬂ +
T conoldtiona| polf % X 18 shwillow .

*Conclitional  Mothemoticol Expectotion

_D@f The conclitional wothematicol oxpectotion Df O ]Dmc;bi“on pf? ML 3LY) . fiven ot X=x S
E(gﬁT)‘X:x) = J cfty)h%]x)o%v
SY(x)

Mecw: E0Y]%=2x) = [ yhiyglx)dy

Uriamce: Vor (Y] x=x) = ELY-E Y] x=x) | X=x) = E(Y]Xen) - (ELYIX= %)

Cf: & Bﬁ‘ voricte  [Vormal D:Btﬁlswbi‘m
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Calculation of Covariance through Conditional pdf and

! ¢W[ hie S Marginal pdf

Recall that

Cov(X, Y) = E(XY) — E(X)E(Y)

e AMM/M X Y one. LYY WFH/\ First, if the marginal pdf fx(x) and fy(y) are available, then E(X)
x ’v N (/Mx, 9;:') Y ”Néj/‘?'; 0-;) ) and E(Y') can be computed.

Then, we only need to consider how to calculate E(XY') through
the conditional pdf and the marginal pdf.
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E(XY) = /§ xyf(x, y)dxdy = ./S_x./j._{ }yf(x*y)dydx
3. Lndkpendence &= (Mcorvelotivn - /5—""' fo yroidy (o
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Clearly, if the conditional pdf of Y given that X = x, i.e., h(y|x),
then the conditional mean E(Y|X = x) can be computed.

Then with E(Y |X = x), one can compute the mathematical
expectation of E(XE(Y|X = x)) through the marginal pdf fx(x).
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Theorem -
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Thwram:
¥ Xi) Xz, . X owe ndepenolent RVs with rvespectiv mgfe Mxilh) , wheve [t] <hi ‘FDFN?D; Ay b
Then the mgf ofF ¥ = %a:)(: IS -

> lineowr Combimoition

Vi
S Mylt) = T Mx;(eit)
i

wheve [oit] his 721, ---.n

CWDM! ol e some
2]? X, Xz, Xn i8S am»wéom Sampiﬁ O'F%E.E'_ M fmm o chistvibustion with mff Mt) , where [E] <h, 'bbl.&’l

A
My 1) = M = (Mw)” | |+l <h

[heovem -
(et Xi. Xe, 7, Xn be independent chi-squowe RVs wibh v, vo. -~ va olegraes, of tveedlom |
e Xi~x"(w) ., i1, .n. Then
Y= X4 Xo+ =+t X IS X U +rst-—-+0ra)

Corollory
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