
 Marginal Conditional Prob Distr

If 4 42 are jointly discreate random variables with
prob fun Ply 142 then marginal prob of 4 42
are

p ly Ply 42

P2ly z YE Ply 1421

f 41242 are continous random variables fly 142 is
value of their joint pdf at Cgi 42 then functions given
BY

fily If ly 42 dy 2

falyz fly 427dg

are called marginal density functions of 4,842

EI Given joint pdf
OLy LI CCYz Llfly 142 398 292 elsewhere

Find the marginal densities of 4,872

fi ly f fly 142 dye 23 y 292 dez

3 ly t 1 fi ly fly t for ocy c

falyz fly 142 dy I f Ly 2927 dy I it 492

a C yallfalyz t 472
elsewhere

for the multivariate case we can speak not only marginal
distributions of individual random variables but also
of joint marginal distribution of Vaden variables



If joint prob density of centinous random variables
Yi 42 43 Un has values fly 142 ian marginal
density of 42 alone is

falyz I fly yz un dy des dyn

for day cos oh yncos

Joint Marginal Density of 4 84h is

g ly yn É I fly i sun dy z dy dyn

if tri variate pdf of 41,42843 is

fly 142 43 y ityzle Y acyic a curch y c
o elsewhere

find joint marginal densityof 41843 and magnet
density of 4 alone

g 41,43 141 4271 4 142

y iz e 43

glyn 43 Y it t e 43 024,21 Yz a

o elsewhere

fily I fly 142 e 43 dyz dy

g ly 43 dy3 fly t t e 43 dug

Y i t t
fi ly y it z Ccu Ll

a elsewhere



Conditional Density
If 41842 are jointly discreate random variables
with joint prob fans Ply 142 and marginal prob
funds pity o palyzl then the conditioned discreate
prob function of 4 given 42 is

Ply 142 Pl Yi y L 42 92

P Up y 1,42 92

P Yz yz

P 91142

Pr ly z

if fly yz is value of joint density of contincusrandom variable 41 42 at ly 242 8 falyz is
value of marginal density of 42 at ya fine given
BY

fly 142 fly 42
fa ly

fer d Ly ed

is called conditional density of 4 given 42 y
where 2142 0

If fily is value of marginal density of U at y

flyzly fly 42

f lg
0442 has

s called conditional density of 42 given 41 4
fi 14 C

EI Given joint pdf

fly 1727 3 641 242 egging 4241

Find conditional density of 4 given 42 42 t
use it to calculate PLY Etz 42 12
121427 f it hey z

fly 142 f ly 42

fz uz



3 ly 1 242

I it ayz
2T I Gyz
It Uy z

f ly 142 2yithyz
It ay

029141
0 24241

a elsewhere

fly I f 2y 4 t
Y I

2 Y 142
3

peu et 42 t Yj dy f
EI Given joint polf

fly 142 49492 O Till 029241
elsewhere

Find marginal densities of 4,842 8 conditional densityof 4 given 42 92

fily IT fly yz dyz dy ly z dy z

291422 lo Ly
files 28 Itself're
f 2 192 I fly 1427dy z f 4g y z dy

Ly Z y z le 242

f 2142 242 0242L
o elsewhere

f ly 142 fly 42

fz lyz LF 2y



fly y z 221 a cy ill
elsewhere

multi variate case

when we are dealing with more than two random
variable we can consider various different kinds of
conditioner densitie

for example if we have 4 random variables fly 14214314s
is value of joint distribution of cent random variables
41142143044 of Lf in 42,43 ya we can write

f 43 I 91142,43 fly I 42 43144
g ly 1421441

9L C
for value of conditional density of 43 of 43
given 41 91 42 821 74 94

g ly 142,44 value of joint marginal density of4 142 44

We can also write
9 Yz 41 1 y 193 fly 1142 43144

m ly 143 I messy
r lyz 431441 y f Y 1142193144

Kay KY to

when we are dealing with two or more than two
r v s question of independence is impotent

If ly 42 gal is value of joint pdf of n centinous
random variables Y 142 Un at ly i un

filyi is value of marginal densityof Yi at y
112 n ther n random variables are independent
Iff
fly 42,43 yn fily f2142 3193



for all ly mz un within their rage
Independent Random Variables

Let 4 have a distribution function Fily 42 have a
distr fine Fa Iya 4 842 have a joint distr fire
Fly 42 Then 4 842 are said to be independent
ft
fly yz F Ly F 42

for every pair of real numbers ly 42
If 41842 are discrete random variables with
joint prob fund ply 1142 and marginal prob fun
Pity t PzLyz then 4 242 one independent iff

Ply 142 P Cy P2 yz

f 4 842 are continues rus with joint densityfunction fly 142 2 marginal density funcs
fi ly t falyz then 4 242 are independent
iff

fly yz f ly f2 T2

for all pairs of real numbers y 1,42

If fly 142 yn is value at joint prob densitydistrof n centinous or discreate random variables 41,47 Yn
at their values y 142 yn and filyi is value
of marginal density distr of Ui at yi for

ndgetdenf i.pt
ther n random variables are

fly 42 14 n fi ly f yz fn yn
for all ly i uz yn within their range

Ex Given independent ru's 41142,43 with pdfs

e Y for y DCfilyi
o elsewhere

falyz 2529 for ya c

o elsewhere



fly 38313 effentered

find their joint pdf o use it to evaluate prob that
PLY 4261 4321

fly 142,43 fly f21yz fzly
e Y 2 e 242 32 343

6 e Tt 292 343

f ly ly z 43 Gg
Y 292 343 y c 427C y a

PC Y 42 El 4351 IS Ie Ti 242 343 dy dye dy

I 2ette 2 e 3 0.02

Let 41 842 have a joint density fly 1421 that is
positive if only ab o c ey z Ed for constants
ai b acid and fly cuz o otherwise Then 4 242
are independent variables iff

fly 421 g ly h Yz

where gly is nonnegative fue of y alone thlyz
is a non negative fund of ya alone

Expected values of a Function of Random variables

het gl 41,421 14k be a function of discreate random
variables which have prob functions ply 142 14k The
expected value of glue 142 14k is

E g 41,42 4k É Ey9411421 Gk Ply 142 Yr

If 4 1421 4k are antinous ru's with joint densityfunction fly 4z 14k ther
E 9141142 4431 4 91411421 44

fly yz go.dyidns.dk



Consider two random variables 4 842 with density
fine fly yz we wish to find exp value of g 91 42 4

E Ui I y fly yz dye dy

Ia ItggÉdt
EM I y f ly dy
EI Let 4 842 have a joint pdf

fly 142 3g i O Ey ai day El
a elsewhere

find ELY 42 2 E 4

Ely 42 f É y 42 fly 1,42 dy dy

If y ya 134 dye dyz 92 341 o dy

S Lady II 1 t
Ely f y 3g dye dye 3

o dy z

f i dye g lo I

Let c be a constant

EC c E

if C is a constant
ECC 4 S ELLI

If c cries ch constants

ECE Ci g 4 E Ci E gill



Let g 4 142 be a fane of random variables 4,242
and g il 4 142 92141142 Sk 4 14k be functions
of 4 842

Ed 41,427 97141,42 t gk 41,42

EL g 4 4 E g 41,42 t E ge Yi Yz

EI
The joint pdf of 4 842 is

fly 42 44142
O by it I i Ck y z Ll

elsewhere
Find E 4 42

f ly I fly 42 dy z f cry yzdyz
C Y UI o

ay fer o Ey El

fz 192 I fly yz dy filly is dy 49 YE d

2yz for a tyzel

ELY f ay y dy ay dy 3
E 42 I zyzyzdyz 2922dyz

ELY 42 ELY E 427 3 3 C

Let 4 242 be independent random variables glu h 42 be
functions of only 41842 The

E g ly h 427 EE g Y E Ch Yz

ELY 142 23 3 43 ELY ELYz


