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Erectionfor Joint RV.

X, Y

-joint pdf fx,x(x,y) =f(x,y)
· function on

R.V-s z =g(X,Y)=
z =g(x,y) ex: 3X+2xY2

E[z] =E[g(x,y)] =30**13).f(x,3) dydx

E2x]= fxxdy



Revisit Linearity of Expectation
-

((x,y)=rx+sy

ErX+siY =EblY=bi)

=ri? a:4r(X:s:, Y-b)+sb:-(X=c:, "b,):j

=ra(ai,"bit)- ib;(si,b)
marginalizing over y more ... X

=v49:Pr(X=ai)
2x]

*-bi
=rE[x] t sECA)]



Lovariance 2 RV; X,Y
-

Measures how X,Y co-vary

Lov(X,Y) =E((x-E2xD. (y-ECB)
Cow(x,x) =Var(X)
· if (ov(x,y)< 0

then as X gets larger

y tends to also

vor (x] =E(X-E(X])5



=[Y(X
=x)

y

Myposit"*E[X=xi



whatit can (X.*)=0

Coux.D =E[**-(E2*3]

+



whatif

e



IfX,Y Independent
then (ov(X,Y) =0

but
-

if (ou(X. 4) =0
it might notmean

thatX. Y are Independent.



itwas
inthe



#

Cov(X-Y) <>0⑰
E



e(x,y)creation
we don'taset

how his is bis we (ow(x,y)
X meters
-f(x,y) =Yis seconds

f(x,y) =[-1,1]



Gaussian: multivariate Normal d=Z

exalizationa try.(
exp)-xe[eBot

⑱"
M=E[x] ax-EGTD e=e(x.1) Evar(x ⑲EVor(A



BenSanQuiteen
pdf fx,y(x,y) =f(x,y)
1 f(x,y)?0
2. f(x,y)ddx =1
3.Pr(a- X-b,cy!d) =
-ES,f(x,6) da dx



Review
-
2

Lovariance (ov(X,Y)
-

if (oulx.17 >0
= E((x-E23).(y-EC

then if t =E[xi-ECxJECTS

"West increase Co(x,y)
creation e(x,y)

=

V(
e(x,-c[-1,15



Review
-

Independence
-

ifX,Y independent
then Cow(x.Y) =0
->

f(x,y) =0

but it (or(x.1 =0

maybe notindependent


