
 

GJointlydistribu tedr.rs

6IJointdistfunctions

Fx x y
P X E x Y ex

jointdistributionfunction

Fx x lying Fx y ix y

Px x y P X x Y y

jointmassfunction

mass fumes

P Ely P x y
G y

marginal

Py y Ey Px x x y



X and Y are jointlycontinuous if they have

a jointdensityfunction fx.ylx.gl satisfying

P XY ED Ax ixg da

whenever D E It

Fx y IX y f fx y s Edt ds

BjÉy x y f x y ay

P x E X E x ox y Y Ey toy a fx y ix g Oxby

fx lx Ifx xy dy
marginal
densities

fy y fx y ixg dx



Td

a P1X 1 Y D I D
Wygant

i
g
Y S fi 2é é'ddydx

f zé jetty dx

f zéx iz é't t dx

i e
2 f é dx

l é é É
i é o c é

é



b Pl X Y

É
l

D says ay

X Y x 4 ED

F XCY P X 4 ED Sf fix g da

fcxiysdydx fffcx.gldady
A

Ézéxé2ydydx

I 2é é ly dx

I 2éx o C E é dx



I é d x

c P X a P X C a Y o

x If ixg dydx

I I 2éxé2 dy dx

f let f E é Ig
dx

I

2éx o C t dx

I e dx 1 e
x É

e
a
c n



Te

a I If I fix y dxdy

ff c dA

St disk of radius R
centered at origin

c area s

c xR2

c



s fxCx f foxy dy n't

ias a es

EYRE
for

REXER

fx Cx Jim
Vea

dy 2C fief

ÉVET

8a
n Eea

O otherwise

By
symmetry

ftp.S
dPitxg

O otherwise



c D fit
for O fat

R ay

I a le x

Dea CXY eSa

P Dea ISsafex y da

IssuedA

c area Sa

ta Ez

É



d f ca Fila Foca P Dea

o it a co

2g if Ota ER

O if a R

ELD Ifaf a da

fa.kz da

E Sta da Ez ta É

2y.Bi_21

Indp_r.r.s
X and Y are indeed if

P X EA YER P YEA PIYE B

whenever AE IR and BE IR



Extends to more than 2 r v s just likeevents

All of the following are equivalent
to independence

Fx y ay Fx x Fy y

P x y x y Px 4 Py y if X Y discrete

f x y x yl fy n fy ly if X Y jointly cont

X ofminutes after 12 00 that the man arrives

Y woman

X Unit 0,60
Y Unit 0,60

X Y indep

A The first to arrive has to wait longer
than 10minutes

thA IX 41 103

P A PII X Y I 10



D cx.gs Ijisij
y x 10 x y

10

man

D D U Dz

Plex 41 ios ffpfz.gg
dAfx

ylxy fxcx fyCy blcX Y are

indep

fx x
to if Ox so

O otherwise

fy ly
fo if O y Go

O otherwise

fxyCxiy 360
if 04 60 o ya go

O otherwise



Y n Atx yay da

Jf FoodA

f good
A

9 51 M E

Ca

in

Cal what are themarginaldensitiesof X and Y

tea



fay f
6é é if xy

g nite
rectangle

0 otherwise InfidIntervals

If g x
6é if

andJo if x to

heyl
é if y
o if y to

then fly g gixthly

So f factors as a productof a function of x

and a functionof y
this is enoughto
ensure independence

Thus X and Y are independent

al g and
h are not the marginal

densities To adjust them find the

correct constants

Ig Ix dx Ibex dx 3é2xfÉ

O C 3 3



So I f giddy L

This means

t

Shaydy Iesdy testy
o C t t

so

É
So 3hey dy 1

This means

typing

0 if yeo



b n

fix y
24xy if ix g

ed

O otherwise

The region on which f is nonzero is

non rectangular

That means f cannot factor into a functionof x
and a function of y
So X and Y are depended

Anytime youmultiply
a piecewisefunction of x

and a piecewise function ofy their two pieces
will combine to form a rectangle If the

combined region is not a rectangle it could

not have been a product of that form



i im

YTIqegy
Its are indep

builtfrom J

Same principle applies toany indep
collection

6.3Sumsofindep.r.rs

If X and Y are cont and independent then

fx y la fx z y fy lydy

Iffy and fy

Z XeY R Z o 2

fz z fx z y fy ly dy



fy ly
t if o yea
O otherwise

Using indicators

talus
t if wet

fy ly Ico y

remember

o if w A

fx x Ico x

fx z y Icoplz y I
1 z 1 z ly

z c y l z

for O z 2

fz z Ice i y fancy dy

Itcz i zincanlyldy

z 1 z n Con

if z 1 z 1 z n 10,1 o z

if 2 31 z 1 z n 10,1 Z 1 1



So

for o c z c l

fz z Ico z ly dy f f dy z

for 1 Z 22

faces f Iczn n ly dy fi t dy
I z 1 2 z

Putting it all together

fzai f z.EEO otherwise

IF

91ft z



if X Gamma a Find imy
are indep then Xt Y Gamma Ktp A

Gamma I X

If X Xn are indep Exp 7 then

X t Xun Gamma n X

If X NGx 0
2 and Y N fly Oy are indep

then X Y NGetty 0 2 042

n time weeks

Sca price of security at time n

Yu SI
Y Yz Ys independent

Yn is lognormal with u 0.0165

0 0.0730

That means Yn eh where Xu Ng oz



a P SCI SCO S 2 Sci

b p sa sCM

a sci sco e SI I

Y I

ex I

X 0

For the same reasons

Sca sci Xz O

P SCI SCO S 2 Sci

PIX O X O Howdo
we

P X O P X o
k knowthe

Xn's
are

independent

Pix o P XIII to to

P X o PIX O f



P So Sca Sca sci Eff

1
Z E 0.23

I 0.591032

2 0.3493

b Sez score It

II 5 I

424 I

exzex I

exit x2

X Xz O

Xi Xz indep NG 02

So X tXz N Zee 202



X t Xa I 2 52oz
NCO I

PCSO SCD P X Xz O

P 2m Roz 0 P Z Ff
F 85.1

I I 0.32 70.6255C

t

resufrdsreter.rs

IfX BinonCn.pTondhIBiTm.p are indep

then Xt Y Binion ntm p

For KER Z
Z X Y R Z 0 1,2

PLZ k IS P X K j Y j

Ig PIX K j P 4 j



É et if et If
earth Ig jtag xk ai

edith IgtEiji x tix
é t Ig f x as

Fdtheorem
e

t

Ii x that
So

Plz k e
d M 7 for k o 1,2

That means

z Poisson
HW Ch 6 2 7 8 9 10 13 15 19

20 21 22,23 26 30,333


