Note 19
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(o) fxl\( y) 20 for My .y

o o
(&) f_m[_m Frog A dady =1,
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As before, PDF of cach X and Y & ailled mclral_ml POF avd cwn be cowpuled by
)CX () =/_m DCX.Y (. Y) dd, ]e((j) = [ﬁ DCX‘Y (x9) dx.
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(3) The expectation of X may be compurted in two ways :

E(X) =fm13g<"°d* =_[1(i—-)cl1 [—-1——1]
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Todepordence
DEF Let X and Y hove the jafvr" PDF f)ﬁ\( GY. X and Y are '[V.demclew‘f o
fx.\( (=) = fx(")ﬁ{ (4y) for any A Y.



EX Let x and Y have the Jo?vr“ PDF
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S0 x ond Y are not fmclq:ewc:l&/rl:
El (orrelation  Coetficent

Ex Let X and Y bawe 4he Joint PDF:

Jffmﬂ) = 23—1—9, 0 LY<Lx £+

Then
/“X*fj A feay) cady -jfile-Jdddx-—fmj;(g (1—€™) d= %

My = f f f("j) dl‘-'l:j ‘jf y.2e . clz._c!j fuzje 3::,3



Cv(XY) = E(XY) — fx Ay = l_(.é.)(%) - __}4:
Tn porkicalor, X and Y o veh ndepordent:  (Recll® ndep = 20 ov.)

(4] Gondtonal Dighributions

_QE__F_ let Xand Y have '['heJuwa PDF f(m_\j)_
> The owddioal POF o Y S'qu X = & detined la;j
J&\( (=2.4)
F &
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o

ELu() | X=2 ] = fm Uy f*(lx(slx) dy .
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Fix YD =

> EXNYIX) ond Var (Y|X) are defived os i the discrete case.

Rmk) Both Hhe low of dokd ep/var held Tn Hhis cose.

E_X_ LE.‘I‘ X and Y be as v the Previaus exX -

JC(:{H_-D = 23-1—9) 0 LY<LxX £+
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fuld = 2E™)=&, O & A &+ oo,
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Find the mean ( var of Y

E(Y) = E
. CECY =
(kewise, b«j the lmwo% +tal \ov ‘X)] i E{X] -
Var (Y) = ¢ ‘
(Y) - E(VarCYVX) + Var(E(YIX)
= E(wsX) + Wer(X)
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_EZ(_ LE"‘ Xu, X;, - be c:leﬁnecl as ‘EJ“cJWS -

(1) Skt with a stk o lens'\-h Ke .

(2) H we have a stick of length Xy, breck & ot a uvfi'('\arwl\g rovdomly  Chosem  point
oand Xng be the levg'Ha ot +he (ﬁhae/r plece

breok ot o rondow: pt shorter lovger
—— — - -
—— ———
Xh xwi'l
> Given Xp=2, let Y be the brecking pesition. Thew Kne
A
Y & U, and Xey = Mox Y, x-Y3: ‘ '\/
S we get ool
—— —>
E(Kpal Xa=2) = E(maxt ¥, 23 | %o =) %

X
= [ mng,l-jg- i-cla — %1’

and hemce E(Xmi|Xn) = 7 Xu. Then
E(X) _T_: ELE(KalXw) | = E(%X"H) == (':_-)h E(%e).

Law ot Totol Exp.
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