Note |6

Section 4.
[ Review
D Jowt PMF: T both X and Y ove discrete RVs, them
P9 = Ry(29 = P(X=2Y=Y)

R ey Enplnnﬁ:t w“:h RVS are I_H'fd‘vccl

1S colled the jot PME of X ond Y.
@ PNFGY'FES ot Jovt PMF:
() CLPEY £ | tor any Ay
@ 2_ P&y =)
2y

(3) P((X,Y)e/‘\) = z P& Y) tor any ACS (-': Space ot (Xt\l’))

9 eA

R The PMF ot o éiwsle RV abne (& cwlled mcava'iwdl PMFE. The mavafvdl PMF
ot R con be computed by

FX(:O = P(X=2) = % Px.y (=.Y) (Mj?)
and likewise tor +he mraTmml PMF ot Y-
FY(j) P(Y j) = ZF)(Y(“ﬂ)

Note
’ i A ﬁﬁiﬂ X
@ X Gliﬂcl Y ave CC-l“te (WJEF@Wdefwl' ('F /;rex “1; ahja‘? Yl"di
on.\{ (a-ﬂ) = Pxe\) PY (j) ‘F{jr q“j 1‘3_ Z::v::sdq-:;:‘ E:ﬁ.:j

OH@YMSE, ‘Hne:3 are cailled CleFev.ele" L and y .



Bivarcde Dictribution, cortinued
D Rel:rasw“{va Jotnt PMF

_Ej_(_ Le-l' PX;Y(“‘U)z x—;ii : X =12, 3, y=12.
(1) We may Fla"‘ He Spoce ot (X.Y) |obeled with vch‘ucs ot qu‘(f

} muréim\ PMF o Y.

W%Tmm‘ PMF of X

No‘%i @ How does [mc:le‘:e»waamce_ thvi'lzes-‘- wn the -{-ﬁue?
X VY fvu:[ePenclew|'

A. — | ([
B/ ﬂ:@T F;W (:l.j) = FK(I‘JFY S) helds

Px® -




@ ExFec‘a:l vilue oF o function of 2 RV

PROP  TF
> X and Y are decrete RVs,

> w@y) : real-valued funchon,
Then w(X.Y) To ancther RV. Its ExFecl-ed value cawn be cm‘:wl-ed LU

E[u.(X.Y)] = 2 wy) R LY.
X

EX Thﬁ e‘ﬁFec\-ecl Va\\ues c'l: X ﬁﬂcl Y CM ‘ge (mebd bd .
E(X) = % xRy and E) = Sy Ray. (why?)
A :td

X t 2
o O\ 0.3
| 0.4 Q.2 [
Then
> E(X) = |- () + |- (04) +2(0.3) +2-(02) = I.B .

> E[Xl-KY] = (li-l'O)'(O-l) -+ (|1....|.|)-(0,4.)
-+ (2'-2:0): (03) + (22—21) - (0.2)
= 0| + 0 + .2 + 0.4

= |+

Ex \arionce ot X-2Y con be comFm{-eJ lzj‘-
Var(x-2Y) = EL(x-2v¢] - (E[x-2Y))



Multwoma| Detribution

> Ea\cla 'l‘r?m' a-felcls aon ow\'cume_crl::
g Cck‘\'eaﬂrg 1 W{ P’E’b P,

ﬁ — — 2 Vv‘ Frab L

—Il— kW prob. Pn,
Ot course, OLP.<(| and P+-+PF =1|
> Perform n wdep. trials.
> X, = [ # of outames of ca{-eja.:j ]

ch - [ N — — kl_
DEF (X, X)) 1 said 4o hae o mulinomial distv bukion

_E_)_(__ ( Binomial C‘ES") T k=2, *hem
> Suﬂ:or-l- of (X, X)) = 2o, Gin-, -, (n.0) %

> Jont PMF: T Ai+xy =0,

P(ﬂ.u:’(l) = P(Xizx,) = (2‘)’3?'0_’:;)"‘21: ?:f:l:h‘ P'Jll F::.
> Note X, @ b(np) and X, s b(np)

_&_ (Tﬁ_mmfd| dist.)

Ay, A, A3 haw —ne\jau-i-i've Tw"ese»rs ]

' SMFFT-F cl: (Xh XJ' XB) = {(1‘J12‘13) : Sad'?s{:jhns At Ay +Ay =h

> .j_a?vr" PMF I‘F X+ A+ X3 =N,

n' A 522 543
F(:(;,;(:,:(g,) p— X, 2 A P| F:tl 3 .

> Note Eoach X¢ s b(nPp).



Section b2 Cowelation Coetficient
[ Comelotion Coefticintt

Dee - If mx=E(Q) and py=E(Y), then
Cov (X Y) = Oxy *= E[(X-/Ax)( Y—/W()]
s called the cvariance of X and Y.

¢ T& Ox =JVar(X) and Oy = Var(Y) ove Pas?ﬁve, +hem

_ GRY) _ Oxy
‘0 o 03( d\( o OAK 6\{

TS Cal\ecl 'Hne. Carn:la\‘r(m Coe‘FchTe,A a(: X and Y

ProP @ oy (X.Y) = ECXN = EMOE(Y) = EOXY) — memy
) Cov (X, X) = Vr(X).

PH @ GexY) = ELOSmO(Y=py) |
= E[ XY= MY —py X +/*></MY]
= B0 = ax EX) - e BOO + oy
=Y =M
E(XY) — mxmy
E[emI%- ] = B[] = Vor (X

)

(b) Gov (X, X)

Ex Lt Xad Y havwe Hhe jart PMF

P (o,0) = 0>, Pl = 03 p() =03, P(12) = 0.2

Then



> E(X) = (0)-05 +(1)-05 = 05

> E(Y) = (©)-02 +()-06 + (202 = |

> Var() = E(X)-pux = 035 = Ox =05

> Vor(Y) = B(Y)-py = 04 = & = Jo4 = 0632

> CGv(X.Y) = EOXY) — sxmy
= ((©) 6.2 + (103 + (N-(N'03 + (N 02) — 05
= 0.2

> P = Cov(X.Y) [6x0vy = Jo.a =~ 0.632.

Next Time :  Linear Sc‘uave. Ptareﬁow L.Tne., CondHonal disthbution
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