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Vazcance

Det
S: X et uan variadle eleatorca inlaaulk .
or definct ba garcane Jde X: Var (x) = EUX"E[X-V‘]

Clest .  nombre ,o_u'i-‘f oa el "vnlewr moyerne ol caree
des ceatis de X i Son eyperanc'

4V¢.L[ﬂ &t aff"’&: éu&a‘-il/pc de X.

R,eﬂu,ﬂ

b Ua.z [X)=0 LS ¥ X ext cConstanie et %né a Jon Ospezaaca.
1
Uﬂ,z [X)-'— ? IJ‘E[XI) “PlX =x) =0 S VYx 11 PlX:=x)>0, x =ELX]

Var (X) c+oo ssi X' ef cntpuable (Xest to carns itkipass)
e [X=Elx])* = AKX+ EWY)

(X -Erx])" = X* -LXEL] + ELXT* = 2Ix ELx1Y - [X-£1x])
= [X* £lx]]" 20
Prop:

Si X et cnteqrable
Var £X) = ELXY— ECx3*

pyr: (X-EN)' = x* —1ELX[Y+ ELx]*
Vo  rowmbe
Eltx-gpa)] -EIX 28lax +&exy*
Cincarcte

= EIXY - EL2El-x] + E[EqgY]

=EIxY - 2eIX]EL + Elx)*t
=E[XY —Erx)*




Pﬂ: St X et o corna cniéfzable
Vier, Unlh() = Xl (y)

pre Ve (AX) = E[ txx-gta)*]
mes ELAX] = AEL  pa ladewitc do 17 €5p €rana
Dme W I}X) = E[[AX -,\E[x]l") =E[“'/X‘ELXI))"J - E[dl'/x-ELXJ]“]
= A* Eltx-erxy)
= A* Ve ()

prop: Si Xest oo carne c‘lt#e:JuJ&. alovs, Vaek, VerlXta) = VarX)
g Vea (Xta) = E[[Xn. -—Elx+a.])"]
= E[ X —(Elx1+a))*] po  Condariie

= ElX +a. — Elx]-0)*]
= ELX =EXN] =Vae(X)

Reseme:  Si X VeeR,Véem, Velalil) =a*Valx)
Peop: Si Nest se coanne <Mcgrable, slovs X ert inteégrable

g LA Xest de carrd fm‘%‘l“'&— > EIXY] e tea
X es¢ MMJu.Ml_ > EIX1 € foo

xer, %41 2 2]  car  x'4i-2ial = (ixk1)® (asder qre
Donc  2]X] £Xx* #1 «t e lxft )
Duwe ELXcteo, 2E[|X|T ctoo,done Elx] < oo

prep. Si X ef Ysont des vaap e iniqoables , ots
X-Y est infégeable e+ E[X-¥1= EIX]-Ely]

pV:  Seeal X et Y vaindeps ef cotequablec. Montrons gue ELICY|]er
EZIxy(] = %Iwg] P(X=x et Yzq) = %lxllg: Pex=x) AYy) car K ety

~{Z wiBxen ) [ Zigiiy=g) = ELT-Elivi] 10
can, E[IX] cse e+ ELIVI]cven

Do XY est cnlcgrable o+ EIXY] = ELXIELYI




peop: Si Xt ¥ sont des via. indip. ot cHiegrable
Var [X+Y) = Vay (X) = VeulY)

-
7 Var (X+Y) = ELIX#+9)2] = Elrxsn ]t

ELllx+y)*] = ELx*+Y* e2Xy] = £[x*] ¢ ELYY] s261XY]  par &
=EIXY + ELYY 4 2ELXT ELY] cor sttt ¥ indan
ELlxvsn]? =(ELx3+ £V = EIx1*+ Elys*+ 2£[x) ECv]

Deome ELOCYY —ElX+YIY = EIxt] +ElYY -E£1x3* - ELYIE
=(EIx] - £00)?) ¢ (EIVY - E193Y
=Vou (X) + VarlV)

lorellnine S; Xioo Xa  sont des e indkp infeqrables
VM (X' $... *Xn\ e Vu[)(l) ...t VKZ[XA'

Pvt P tecwecence
‘*h=f vt
* Sepposons que  lo vorcarce de o semene de A via. indep.
"ﬂléju‘hs esily somma de Lewns vmriancas
Saieq{ Xa,..-, Xns des v.a. indep. e/ r‘aigu.‘&:

P’S‘ai X= )(: t...t XA ef ¥z Man
A&u X et Y seaf Lo v, ;..u,'o. ef ml{yw‘&:
car (] €1X]¢ ... 41%n|

ﬂuc Uu,z [X”'Y) = Vwr. {X) ¢ VM[Y)
Vor [ Xi #eee 8 Xa) # Varl YY) = Vau [ Xo)# oot Varin ) + Var (¥as)
on wilsant ('ﬁg,wfh'se de ecuwcence,




WS de voriance de &.’s iﬂ/ﬂ,/&llq:

S: X ~Bp), VulX)=pre-p

pr: 3 X+Blm, ELI=p
ELKM = 0% -PlX=0) s t2P(x=) = P
Qou /7% /X)= P-P" =p(t -p)

Scl X ~ \B[ﬂ(ﬁ) ' VM fY) =np(1-p)

pV: &.»w«:uu. u.tc:/\uaL,m_ah.& Lo
So:enf Xiyos Xn t'uh;lhihdfﬂ' ef Jde 4" Bip)
Seit SeXitot Xo , slors S~ Blapl
et done Var(S) = VanlX) poa dout X de boi Blrp)
Var €S) = Ver (X 4... #Xa) = Var (XN % ... t Var(Kn) care Xiye.o Ka sSent ke .
SPle-p) ¢ ... ¢ pf1-pl
=nptr-p)

S: X~Plx), Vo (x]=)

Qewx W Gres donnen f Liinluition
I)Sc Z.,Tﬁfmp) awec p gmut ef ﬂf‘&f'.f/

\

4??”“"”""“'"‘ 2 ¢ Porstnp)  Var(Z) = nelt )
a~ hp

2) & Xet Y4 intependanies, X~Pli] et Y~pPin)
XtYnr PlAep) ,  Vea(X #y) = Vaul(l + Varly)

ﬁoac \— Vut[xj) 5‘[}‘), oq X N?[“
es! une {nc/:'an ‘d«ae:au—




Pv s lo prop.  Set X~ PE), ELX]=)
Ver X = ELx “E[JC'”"] = E[,("J —é[x} z -.-Ekzj —A?

<00 <00 N ‘o .
] = ! = et A A . LR
E[X*] nZw Pli=e) « Z *' e ‘Z'_ch—k_m
e £ oA o o e g
5 Me = e .
= . - e - e
z—l[[ﬂc (+1] T .Zﬂ[ ) Tear: ¢Z=_' YO
160 €« -} te €4
_ 5 A e = ',
teo Le2 wo (2] A
-z et L Y “—e
tzo0 (=0
L A iy r\e A deco t
= A e Z A + /\e' Z Iz = AV ¢ A
Te zo

Done Voo [X) = A¥2h- 22 = A
El sc X et Yae smt pas  crtependents :
be pinte: Aoe e [X,y)
X of YV irlipendantes @ b: de X.Y): &: de X ® bidy

Si XetY ne sont p1es Crolependonles, <l pa saffik pas

connaitre flu flos de X ef lidey ot coanatiue la. ?cdl)
Xyl

Lovatiarce de X ot V:
Si Xet Y senf e carr intepeable, olboes LY
erl  Cnicguadle ol o pend Lefinnn lo covariar de K el Y

Cor (X.Y) = ELIX -£1x7) {r- £v1)]




CaL[X&Y) s
=ELXY]-ELXjElY]

Soieat X et YV le carxer cnrépeatle.
Powr dous weh x e{J, ZISLJIE 9-""3" tove k“g" =2[x¢
- zi‘jx —U"H’l
=fu —I:l)" z0
xt syt
2000:. Ixv] -7
EIXY] oo ed ELY'] oo foue ElxY| <o
Lsf-ce e 2

e Al -60x)ly —ENII v Cendifnces car xet Yy same
£nlc‘5u€ks
| (x -£0x1)-{y —DYT)| =|x - Eraal- |Y= ELYI £ (jxl+ ] £06)) [}yl etal
for l’:’nﬂnl.'le' Fanpulore.

e |yl +|etgl Iyl + |EM) -1x] + lELx|- [ELV
,‘,.(@'gu,% \_'-2/007;40{71’4& css /‘ﬂr’o(:jm% coo

K
Jhcyofle.

Done ELL1x-EL) [y - ELv1)|] 200

Lep:  Si Xet Y de cancee cnie

Cov(X.y) = ELXY] - E[XIELY]

Cor () = E[(X-E(x])-[Y-ELy)] = ELXY —E(y ~EtvIx +etr]ELy]]

\ =E[XY] ~E[XIELY] - ELY] & Ix] ¢ EtelEDT
= E[Xx Y] —EIXIELv]

M Cay-[)(,)() = Var(X)

Leep

S; XetY smfdee viaa Lo carrcee <nie
Vac [ X %) = Vpa (X1 + Varly) + 2Lar(X,v)

B0 Ve (X3Y) = £ (1xey)) = E(cesy))* = E(x*+yt+axy) - (EXT+ Etvg

=E[xY +ECYY +2ExyI— (et 4 Eln* 12674 ETy
= E[xY - ELxJt + ECLYM] = £Lv)* + 2[e0xy] -ELx]ECYI)
2Van (K] ¢ Var[Y) +20-(KY




Frep

Lv'.

Ex:

Ry
Ry

S: XelY sontfdes va do carree c'a/g}a/l et cndgprndantes
ab% w[xl"/) =0

Var (X +y) = Verld) * Varly) g X eby <adependanies .
Alacs Recrye Vu[l‘Y) = UnelX[+ Var (Y] 4LC’¢[‘X,y}

done  Low(X.Y)]

Seit X de loo Cnitoroma Seer -1,01}
Soit 2 rdepondenies Lo X & volens ,umé-l,w,/amofé’#]
Soit Y=X-Z b ke XY

™

oY) o-1,-11) TPIX =< Z=()
“PX=A)P(z =1)

T
| —~

o
-] 3 (% >
0 (] = (] =1
- A 3P
| 52 0 =
3 3' : P(lxy) =(e.0]) = P(Xzo)

Cov[Xy) = E[X Y] —£lXIELY]
ElX1=ELY3 z(-n% *fo-L) + 1.4 -0
E[Xy] = Zxy Pixy) =txg)) = -4« 0t0-2¢ F-0)(5E
s L1)-0-0 dg.a_-.ll 11-0-0 +(-()f ?
+#0-1-041-1- £
3
[t-p)

z — C—

== 3

by
d

Dwe  Lowl%y ] = L [2p-)

EIXYl= ElxXxz] =E£KZZI =£[Kz_{££2.1 can Xef Z sonys e,

Cov(XiY)z0 = p=1

Si P, esica que X el Y sont indep.?

Nen Pl(xy) =(w,)) # Plx=0)-pPly=:)

X o4 sert  ndippadanies s V (x,g), PKy) =(x,3)) = X <2) Ply-g)







