Ex pocted Value of o Function of Tweo Random Variables

* While the Jjo inT PMF o~ PDF qu:cﬂes o il charactenzation
D{' o Po.]r‘ o'F r‘an&Dm vori u|ol¢. s X an (.l \1’ y we a&fe som o.'l‘l\mcs
mofe, in‘l’md’e& N ‘H\e, o.ucraﬂa ( or ?Mpec'{'ecl) voJ we oF a

‘Rmo‘HOn W ‘:'j ()(, Y).

e One aFPf‘oa-tl«\ is Yo fest determine the  distribution i W= 3(", Y)
Ah& 'H\&V\ i‘|'s elee,C" eol va\ue, IE [W] . Howe.uer, t‘&'l'ei‘m'\m'ﬂ ‘Hn e
Pl"] F (or PDF) O'F W con ‘oz i«;f& Ch&,luﬁ'\"j am& 1S

ac’fuall\, unnecessary.
° Thez QXPe,cj'e& ualuez IE[S(X,Y)] o‘F o 'Rmo"';on 3()(,‘() K3
Discrete : [S(X, Y)] = 2 2 3(x,~/) P,,,,(X,y)

x€Ry ye Ry

Cortinuouns : E[3(x, 'f)] = j’? fs(x,y) 'Fx,ﬁ()‘,‘/)dx t)y

~0 -




. L;new{l‘z of EXEEHOV\" For o.n7 ‘BAM’/'HOY\S j;(x,\/),'“, 3n (",7)

Ah&. con S'I'tkn{-S &, ..., 4,

2__ L (a,s,(x,y) +oee Anjﬁ(X,Y)) Px'.‘ (x,-’) = 0, Z Z_ 3.(x,7\ Px,v (x,\’)

¥€ Rx Y‘Rg‘

Same ar‘jume.n'l' 'por wn'l‘inuou.s ose,

o Srulo.\ Coses': [x + Y] -

x € Ry 7‘“‘(
+ cos
+ 0 ) 2 3~(X.y) Px,v(*,y)
XER, y‘kv

[x] + E[Y]

E[mxﬁ' by + c] = o,E[)(] + L,E[Y] + ¢

. L'me,ari*\’ of ExPe,c‘hk‘Hon alwm\/S \holcls!
Doe,s no+ r*e,(Luﬁl‘e/ In&@yen&ence o’F X and ’1’!



‘ EXPe.c'T’:HOV\ o_{'_ Pr‘ocnu.c:h: I‘F X aw\l,l Y are Emlerem'en‘l', 'Hnen .
for any ‘Func,'l';ons J(x) Arul \'\(7)

E[400n() = E[400] E[h(=)]

- W\n»,?
T L ah) Buley) = 2 I qbOup REIR()
XeRy yeRy N ' x€Ry y€Ry
1o Jo T 2= Al Pe(x) 2 h(y) Poly)
Clmmée, sum¢ 'I'o m'I'i(jo.l ’“R"j Y‘Ry 7 14

'Pbr‘ wn'l"}nU.OULS cose .,
+Caveals © > Does nat held in general for dependent X, Y.

- Bu even F —[j(X) h (Y>} == [S(X)] - ["\(Y)]
‘For o~ FN"h ‘M\M warn)alel X and Y m'\s\vd'
\:)e/ AOJF en (len'l' )




- Caledate [E[VY].
E[Ylj 2 2 ‘/ va(",y)

¥ € Ry -7.eR.r

=GO (RL(-1,-0) * B (+1,-1) + Puy(o2,-1))
() (P (5122 + By (+1,+2) + R, (+2, +2)

= A\ 1 | L _(_ L\ = l-|+|-l-3+|1+8 =33 - I\
3+o+‘,_+q( * +> T T W

- Dou\ale check ca\mla:lion U\SN& Moﬁno.l.
R A R R A A N




- CA\LK\(L"-& [_Xt Y] .
[Xz ‘(J =2 2 ><?"-/ Pxnr("v‘/)

xGR,.yER.,
= 05 () Py (0 + (0% (1) R (o1, 1) + (+F(-D By, (271
+ (0 DR D ¢ () (D) Ry (+1,#2) + () (+2) Rir(+2,4D
= ()5 )0 (0 f e () D (e

-4 -4+ 4 + L + | - 18 - 3
Y o A

> Glalate E[4X*Y - v*],
[4x*y - ¥*] = 4 E[x*Y] - E[¥] =




* Example:  § (x.y) - { = xheytel TV Roge Ry

O otherwise

- Calwlate E[Yl and. E(Y] X

- C&\a&\o. e E[X~|’] From r‘anje, awul Y are éez’:entjen+
ET = §[xy Aoy Geryd b d U' 5 I
3 x7 x,y L%/ VUx 7 XY-,-.-JxQY (,g( _J___’_\/FJ\/

va ' =iegt

j(,k(u- D-L(1-g") yrdy = O = ELTE[Y]
But X, Y éezlpz\n&en‘l'\




¢ EXAmE‘&‘ 'tx,q (Y.'f) = T:F Xq'-!-‘/z ol ~ T ije’ Rx"'
O otherwise
- Ca\wld\'@ E[xq—] and. E[""—J. Z‘
e
E[XzJ = j‘f )“L-';,-"ch)\/ ”
= L 3 Ji=y® = ! 2\"2 \ t\z
_j,\("")l_,,::-,_ ‘#Jy -J(-g(l-\, ) - (05 (1- ) )-,‘,—Jy
: v Compdler, .
- j%r(l—‘/tyi 47 :‘M'_‘ = E[Y]
> Calwlate E[Xz‘f“]
. ' l~7" a,mr.:"er‘ ' 1 _ 2 9
Elx**] - ‘.S\fx"y T‘Fé"éy = M X q Ty EEX]IE[YJ
-1 =i

For‘ 'H\.\S Cl'\dll.e, o‘r' ‘RLV\CHOV\, ﬂ\ere, waoas nNo hﬁf?laﬁo"\.



