Nete 20

Secton Y4 Buovede Distributions of the Continnous Type
Lost Time We shuded about Jowt PDFs.

DEF et Xawd Y have the JuTVF" POF f(ﬂuj).
> The auddiomal POF o Y sfvw X=x & defined l?_‘j

f\(lx (jl'l) = Prov'ide::l DC)(("‘) >0

> The cwditional E<P€C('CXHJVI ot L-L(Y) sfvw X =% s detied lﬁ
ELuty) [ X=2] = | u fyxtyo dy.

B ENYIX) ond Var (Y|X) are defived os n the discrete case.

Rmk) Both tre law ot 4ok e‘f‘F/VﬂV‘ hold Th this cose.

&. Le—'l' X Gmcl Y Ee_ as IIH ‘Hne Previﬂus eX

Fexy) = 27V, 0<ysx <+

Then we e check thed

f ) = 2% (=&Y, O L A &+ oo,
ond o,
N 26-—1"‘3 _ e":j
f\“x (912) = S (e -~ T-e< 0 LY< A,

Thew for 04X <+,

oQ > HE_:‘
ECYIx=2) = [ 4 fuuyody = Lo &

[~ e®]’T = L (1—ewne

| - e? Yy=0 | — &

o 8
e® —| -

= | —



Ex A Fx)li-c& cFFFw fs M&imﬁva the SF&ed OF ars oNn A Wslfwv’nﬁ.

measured EPEE‘J = X
Speed =Y —
=

>  The actuel speed X o a ar & U (80, 20),
> Due to the Tmaccurovc‘j of the specd gun, the speed Y weosured, gvew X =X,

Is \/V‘(:Il-t-t'ﬂ-ﬁ:t)
Find the mmﬂ(\fm" ot Y

EC(Y) = ELEYIX) ] = ELX] = (o0

Ltkewise, ‘39 He low of 4okl Vor:
Var(\() - E(vaY\X)) - VGW(E(YlXﬂ

= E(’F:LEX) + Var(}()

= | X _o0)
= s l0 + 15 (120 —R0)
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Seckon £.5  Biarcde Nomwol Dstibution
COAL Get axuointed with 2D - arvlg of the veormal distribution

DTSCHIW!GV‘ Sivee (o S harcl ‘l’o GﬂDrecE\'l'e 'Hne W@MTHS & use{:u‘mess cF ‘Hﬂfs
am[::s ot ths point, we will ov'lb br:r'cﬁ:j mevdon the  detindion
and wove o to the nert topic.

DEE X and Y ore said o have o bivarcde narmal dishvibwton # fhey

have the Jafw[- PDF o +e torwn

_ _1
DL;W Y = 3 GOy 1= ex\:( - 3(:1‘3)),

QW\‘) l:F anu are me]l&r wH-h mm{'ﬁﬁces, Jm wn& wrie
l

— LTt _ R
Fux® = sy @P(CEXEY) %= ()

where

S = Cov(X, X) Cw(an)>

Cv(Y.X) Gv(Y.Y)

1o the covariavne modrix

Popeckies Lt X and Y have Hhe obove bivovite normal PDF. Thens
(1) Both Xand Y are normal. Move precisely

X s /V‘(/Ax.ﬁf) and Y s .ﬂf(ﬂ‘w(. Cv).



()  (Conditoral detribatons are norwal :

Gven X=2, Y s /V(/MY“'P%(R—/M)(), oy (1-6Y)
Gvem Y =Y, X T WN( M+ P%(g-ﬂv), o< (1—6%) .

(3) Corr. coef. ot K and Y = f’

_E__’_(_ LEJ( mecl Y ovre H\mr’}aﬁ narmal with /“x=?0. 57 |01, sy = 30 0_\3 _ |31,
_5
C=1. Ther
(1) The anditional dist: of Y, gven X =76, &
N (80 +[B) 2(36-70), B(-[3) = N(3, 1),
IwFar-\-Tcu\ar,
E(Y|X=76) =83 and Var(Y|X=%) = 27

(2) P(Y<36| x=76) = P(ili__fi’- < gﬁ;ﬁlx:%)




SCCI‘?M 5‘ Fuw&ohs UF OVE Rﬂwcldwl VGY_I;J\H*ES.
GOAL  Krowing Hhe dist of X, how Ho defermine the dist. of Y= w(X)’
[ Cose : X & discrete

(1) Tn the ase, Y=ulX) & always discrete, ond
Ry = P(Y=9) =P =9 = 2= Px=2 =2 R

AU =Y 2: W) =Y

(2) SFec'EgI e I U@ 5 one—to-one om ij them

Re(4) = Py (Ly).

|
Ex (=t X has o PMF PX(;():"E X=-2,1.0.1,2,3
UE = X

Ex Let X:dscrel RV and Y =-3X+7F  Then
Rrg) = P(3x+7 =9) = P(X =13%) = Px(—?-;s*).




Cose © X e Covrtiuous .

(1) In Hhis cose, ™ e vt guaemteed tot Y = wlX) Ts continuons.

Y
Ex Let pelol] and 1T
U () = % | X < P,
O, X 2 P. | :
__>:L
If X s U, then Y=ulX) P
takes awl\‘_‘} two volues 0, ', awnd gmfh ot Y = U
Py () = P(Y=0) = P(X>p) = I-P,
P\( (N = P(Y=\) = P(X<p) =p.
Sﬂ Y has a Ber‘houm CHS'" wl pammd-er P U

() If boah X and Y=ulX) are covtinneus RVs, we way relrte Iy ) ond f49)
by " COF Techwique’ :

> CDF Tedwique : Wite

Ry = P(Y<y) = P(ulX) <y)
= P(salvfna u(x) <y m torms of X)

ond difterentiote bdh sides w.r4 y.

> Example (£ Iﬂavae ~ ot - Vavables '\‘echm'fq ue )

SMFFOE { Sx '. TVr"BrVd‘) E W\’:H'E V = Ll-t L Inverse 'Fﬂ. _n’\@'lﬂ -F(JV' 3 € SY;
UG) :© monctone
NANNANNY



Fe@) = P(Y<y) = P(w(X) £ 9)
P(x "'{"-V(tj)) — F;((L-’(ﬂ)) J I'F U I‘:‘.» i‘hCrEdﬁnd,
P(X2yw) = | — Fx (v(y)) f w s decreosing

DFFFW"'EJ\"'TVS Wi”+ 3;

UC («) fx(v(g)) V(:j) ' W Wc. % _ /
T ; fx(V(g))V(y)  w dec. 'fojﬂfx(v(ﬂ))_

Ex (Gudy distibution) Let X be W(-Z =) and consider :

(ﬂi‘)
K radian

X
Thow Y =ul(X) with &) = foan). S V(Y) = u'."(j) = awckm(y), ond
> SY — (—-Cﬁ, m)

B pc\((g) IV(g)l fx(wj)) = H_al- T = T +‘;ﬁ'

Ex Let X has an EKFOV#W'HQ‘ dist. w/ meaw 0, and Y = E—XIB_ Thewn

—

We may write Y =w(X) with uco = e = =uy = -0y
Thew

> S\( = (o, 1)

> Fr ench yeSy, FH 9 = V| fx(vly) = —gl —e‘-e_('e'“ﬂ)le |

So Y hos the uviform dist W(o: 1)



Ex Let X be Ul ) and Y = X(I=-X).

> Sy =[0.F].

> For exch Y€&Sy,

F\((‘_ﬂ = P(Yﬂg)
= P(Xe;

Ditferertioting,

fY(j) =(J

3—) (1) + o0 -

|
— 4

(

Then
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