
MAT330 Lecture 22 4/22/2020

Jointly distributed Random Variables
.-

X, Y random variables

If X, Y discrete :

p (x, y ) =P ( X-- X . Y -- y)
"

joint prob .
mass function

"

÷÷÷.¥÷÷÷÷
.

pfxz , ye) plxzip) pcxz, ym)÷÷¥ii÷i:i÷:i÷:ii:¥÷÷.
Marginals: s) P (X - Xi) = E. plxi, y ;) = pxlxi)

this is the prob. mass function for X .

e) P ( Y -- y ;) = i. plxi , y ;) = -pyly ;)
this is the prob . mass function for Y .

q



Examples. Probabilities that a pedestrian gets hit by
a car while crossing at an intersection with a traffic light .
He Hit /Not hit L - Redl Yellow ( Green

Marginal
Red Yellow Green on H

n:÷o¥HitQ002O.01¥52
Maggid 10.2 0.1 0.7

PIG Yellow
,
H - Not hit)= 0.09

How about PCH - Not hit the yellow) = ?
P(H= Not hit , L -- Yellow)

PCH - Not hit Ile Yellow) =-PCL - Yellow)
0.09

= -0.1--0.9

:



If X
, Y are continuous random variables :

Joint.mg?.densibanehon :70
,
such that

£! ,f×,
ylxiyldxdy =L .

P ( Ny) ER) . § fx.ylx.gl DA

For example , if R - Laib) x kid] then

ia!.hr?!-..fffxiylxnIA--fabSadtx.ylx.ndvex-
Note: May need to consider infinite regions :

"

qgf÷ PIX ⇐ a. Y ⇐ b) If!xyknldydx
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Marginals: Pfa EXE b) =fabfftafx.ylx.MG/dx--fabfxlxldx
.

"fxlx) is a function of
X alone !

(prob . density function of X)

Pfc EYE d) = f! §!! fx.yfx.mx/dy--fcdfyhldy .

← fyly) is a function
of y

alone

tmYa .

(prob. density fat . f y)

fxlx) e- f! fxylxy ) dy p.df . of X

fy 61=1+5 fx.yfxyldxp.dk . of y Pfxex . Yes)
"

cumulatively : Fx,ylxm7= !!↳ fxyluivdvdu

( Fund .

Thru
. of Calc:) fx.ylx.nl -- £z! (x. y)
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Examples: Suppose X and Y are jointly distributed with pdf.

f * * (x.y) =/ ¥4'T)
'

if o exc 1
,

Oc ya I

0 otherwise

T¥÷ : :::::c::::
..

c) Compute E (X) .

a) Iit
.
exiixnidxdi -- sis! Et !:S!,

= Ez f ! CE t Ky +5×11! dy = Ez got Esty +5dg
= E ( Est Et Es ) ): = Efts + It 5) = E. FEEL

b) phase ,Ya E) = f f 6

÷¥x.... ÷÷÷÷÷÷÷::*,
= Eff!

"

fatty t E y
'

dy
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= Efta, y
t IE + EE ))!"

=¥f÷¥¥¥t¥⇒ . :#* +⇒
= I

- =¥h
w

c) EH) = ftxafxkldx = ft! ¢!f×y Hildy) dx
-

= IIxfx.ylx.nl day
- t""

= f! S! x E Ktyldxdy
= GI f! So

' x't 2x' y t XYZ dxdy

= Eff! (¥+231 y + If5) to dy
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= Eff! It 2ft I 5dg
= Et # t Est F) l! -- Eff t Itt)=ffIf

Bong: c) done in another way : find pdf of X first

fxlxl = It! fxy Kiddy -- f ! Ezfxtyldy
= ¥ f ! x72xyty2dy=¥(xg+xy4¥)/!
= Ef (x't Xt b)

E (Xk ft! xfxlxldx = fix Eykftxt 5)
dx

= Ef fo
' x'+ x't Es dx⇐ Ez CI t t ¥))!

-

- Effi 's ' to) -17
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