
 

Independence of RVs chapter 5 s

Regall independence of events
Events A and B are independent
if and only if PCA AB PCA PCB

Extend to 2 RVs either through PM For CDF

independeTRandom variables X and Y are

if and only if Fxy Cx y Fxtx Fy ly
for all y and y

Recall that Fxy IX y P x ex and Yey
and Fx x Fyly P kex Plyey

so this is really saying that the
events X ex and Yey are

independent for any x and any y
From this it is easy to see that

independence occurs if

pxy ix y p tx pyly Effy
and fxy Lx y fxtx fyly A g y

and thateither of these conditions leads 18
independence



what good is independence

Simplifying your model

tf you are given f lx and fy y

and X and Y are independent
then simplify fxy x y f x fyly

If you are given fxy IX y and
asked if X and Y are independent
then you need to show

fxytx y fx x fyly
for all

Onecounterexampleissufficienttotomdtshow the lack of independence

Recall Given fxy tx y computer marginals

f Ix fxy my dy

fy ly f y x g
dx.tn

bheoNysiVm
which given fxtx and fyly you can recover

the joint f y x y marginals do not tell
the full story otherwise



Example same as before

Two random variables are uniformly distributed

over the triangle formed by o o 1,11 1,0

Are they independent

fxy x y
2 Ey Exel

0 else

t

i
00

f lx fxy x g dy
for a given x inside
the ROS y varies

0 from o to X

2dy f2X Exel

10 else
1

x

g fmsisefylyfIfxylx.y dx y

124 y for agiven y insidefy

y

the Ros x varies
from y to I



Are X and Y independent

does fxy x y f lx fy y for all xandy

fx 4 fyly 2x z l y for 04 El

0Ey El
f 2 for otyEXE1

so NI not independent

Note the Ros's must also match which

they don't here One is triangular
the other square

If fxy IX y has a ROS that is

n nffijeithmdependent
Ttann

product form A region can be written

as the intersection of an event A

that depends only on X and an event 13

that depends only on Y
Ros

An example iAHYm

of puffumet
t

An event in i
a

terms
y



Some more examples

fxy tx y
4 9 Axel o Eye
0 else

fax fo 4xydy 4 f fox III
f y ly f 4xydx 2y of yet

0 else

fxlxtf.ly 2x lzy when 0 EXE
and oeytl

fxylx.gl YES independen

fxy IX y
24 Xy o 4 ay x yE

o else y

f
Ros

f x 24 Xy dy 2x l x oexel
T

0 else

fy y Jo Yzyxydx 12 YUg
2

of yet
else

and clearly fxytx.gl fxlx fyly NOTLT

the triangular ROS changes everything



fxylx g 2 e e
T o Eye x coo

else

y
Ros is triangular so

NOT independent µ R0S

we can also compute x

fax 2 e I e x
Not

fy ly 2 e 29 y o independent

Fxy ix y
t e

ax t e by xy o

0 else

IES Independent
since

Fx x lynjnoo Fxy x y I e
a

x

Fy y Inigo Fxy x y l e
b'd

y

ifxandyareindependurt.tk
ygilxandgzulareaboindependent


