
 Covariance of two Random Variables

The rth y sth product moment about means of rus 41842 denoted
by Mris is expected value of 14 M r 142 Mals when 41842
are discrete

Mris EL CY pi Yz plz

EyEy ly Mi yz Mals fly 142

when Y 42 are anti nous

Mr E Y M 42 Ma
s Fly Mi 192Mafflymoldydes

Mi covering at 41842 6g 142 or 41,42

If there is a high prob that large values of 4 will go
large values of 42 small values of 4 with small
values of 42 Cov 41,42 70

If there is a high prob that large values of 4 will

go small values of 42 vice versa

Cov ly 42 LO

covarance measures relationship linear dependence or
association between 4,242

Cov 41,42 64,242 Mi Milk ELY Ma ELY ELY

If 4,842 are independent EM 427 EYRE Ya
thefore car 41,427 0



If Cov LY 427 0 does not imply 4,842 are independent

If 4 842 are completelydependent 41 42
Cor 41 42 64 y 6162

correlation coefficient measure of dependence
4,842

P costs tepee

Y P 429
Y t You p O cope

4 I Y pro i pao

p no units of measurement problem

p s not imply causality

If p o variables may or may not be independent

fly 42 I 271 82 02812 I acyzcz
a elsewhere

find ICV 41,42
ELY I S f y 2y tyz dyzdy

I folky t2g dy I 4 1 7112



E 42 I J f ya ay ya dy dyz I fly 922 dy

I 12 8 2

ELY 42 I f layRyzty 422dyzdy f 49125g dy

I 3 4 3
Cov 41,42 ELY 42K EH ELY2 E IF

Ex fly 142 by 82 ocy 21 ay ez

elsewenee
Find sort 41,42
EMI JG f ly Zayyz dyzdy I S 124,2 2g dy 3 1

EM1 f ly yztyz2 dy dy I 42 422dy2 3 1 8 4

Ely Yz I f Ly Zy z t y yet dyzdy f 2438 y dy

I 13 34 3
CoV LY 427 3 8 I 1181



Ex fly y z I 1281 421 2 Ly c6 CL ye Ls

a elsewhere

find can 14 8421 op

ELY off y 2y tyz dy dy 38
ELY2 Jf yz 2 eyzldy dyz

ELY 42 I f y yzL2y tyz dyedy 8g
ELY 2 It Ffs y cry ga dy zdy If
422 q Ifb ya Cy tye dy dy z Is
var lap ELY5 EMPT 1 CF 8 3

Varma EGM E 14213 1 5 47,12 135
CoV U 142 ELY 42 ECYR ELY 2

85 35

Pt9
2013968

1 4396971162 93
7
903129



Expected Value Variance of Linear Functions of RV's
Let 4 Yi it n J X i x2 i'm be ru's winn
Elli Mi E xj Mj
1,2 n j 1,2 m

Define
V1 EI ai Yi U2 EY bj Xj

for constant alia an d bi bz bm Then

a Eloi E ai mi

b Viv aid V14 293 ai aj coveys Yy wheredoable

sumis over all pairs ily with ily

c Calvi uz EnÉ ai by Carly ixy

If 41,42 Yn are independent then
Ui E ai V Yc

Ex Let 4 42,43 be independent ru's with E 4,7 4

E 421 9 E 43 3
Var 4,7 3 Var 427 7 Var y S

Define U 241 3424443 2 02 4 1242 43
Find mean variance of U t uz r color V2

ECU 2E Y BE 427 45143 214 319 14137 7
Var Lu 22 Var 4 32 var 1427 42 var 143
413 9177 16157 155



E U2 ECYP 2 E Yz E 437 4 219 3 19
Var Uz Var 4 22 var 1437 Var 437 3 417 5 36

Car Ui V2 2 1 Var 4 13712 var 42 4C D Var 43
6 42 20 56

Iggy I ly.tn oxy clocyzcz
elsewhere

find variance to 341 442 S

E Ui I SJ y 9,42dyzdy 519

ELYP I f y 3 y Ryz dy dy 7118

run E E Ez
E Yz 31 y ya yEdy dyz 1119

E YP I S E y ya typdy dy 1619

Yz 16g 4
2 28

ELY 142 t f y 2yztY ye dy dy 3
CoV Y 142 E 41 42 ECUD I Yz

3 8 I I

Var W 32Var 4 42 Ver242 2 3 a COLY 42



942 16137 241 8,7 8
2

Conditional Expectations
If 4 is a discrete ru fly yz is value of cent

prob distr of 4 given 42 92 Conditional expectation of

gly is

E g Y I 42 92 Ey g ly ply lyz

If 4 is a cent ru fly I yz is value at old prob
density of 4 given 42 02 condition expectation of
gig is Elgar I 42 42 I gly fly 192 dyz
let gu Yi condition mean of 4 given 42 y
My 17 ELY 142 ELY E ELY 142

64,142 EL CY My ly 42 E 412142 ME ly
E V14 1421 V LELY142

Ely EL ELY 142

Find conditional expectation of 42 given 4 2 gives
fly 142 42 291 92 Chy 22 024223

o elsewhere

f ya 12 fly 142

gey
241 72 42 421122142

E 4214 23 892
42 0 E E 2 42 3 E I



EI Joint Pdf of 4,242 is

fly 142 89182 014,41 0 Eye L2
a elsewhere

Find
a and expect of 42 Siren 41
b Y Y

C a variance of 42 given 41

fly Sy yzdyz 49,3 fo Cly Il

h192 8y 42 dy 4yz l yi C 9247

fly 142 fifty Iggy If for 82491

flyzly fly 192
81,3 99,32 2725 ages

glyi

a E 4214 y f ya flyzly dy 1 82 32 dyz

b ECU 142 82 y fly Iya dyF y Etf dy

E Y Myz IU y ya My flyzly dyz

ly 2g GI dye
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Multinomial Prob Distribution
Where of possible outcomes per trial is more than two

Generalization of binomial experiment
Properties
1 Experiment consists of N independent triads
2 outcome of each trial falls into one of k classes or cells

3 Prob that outcome of a single trial falls into cell i
is pi where it 11213 E
it remains same from trial to trial p pit pre

4 trials are independent

5 R V s 41,42 43 44 Y equal of trial from which
outcome fall into cell i

4,4424 th z n

Assume that pi P2 Pk are such that Ey pi t t pi so
i 1,2 i k

Rr's 4 172 Ye are said to have multinomial distr with

parameters
n Pi pz pic if joint prob function of 41,42 4k is

p ly i 142 i 4k n

g 9 ye
P Ph pick where for each

6 gie 1,2 n i i g i n

f 41,42 4k have a multinomial distr with parameters

n i Pi P2 i Pk

1 Elli n pi ye n pi ai where ai i pi
2 CoveUs Yt Nps Pe where s t



A large lot of manufactured items contains t to with

exactly one defect St with more than one defect 2
remainder with no defects
10 items were randomly selected from this lot for
sale

4 denotesnumber of items with exactly one defeat
42 mere there one defect
737 no defact
Repair costs are 41 342

find mean variance of repair costs
ELY 10 10.17 1
E Yz IO 10.057 0.5
V Y 1 10 o 1 0 9 0 g
42 10 0,05710 957 0.475

E Y 342 ELY BE 4271 310.5 2.5

Y 342 F Y 32 V42 2 1.3 Cove41142
C 9 960.475 61 0.051 4.875

Bivariate Normal Distribution
Two rvs x y are said to have bivariate normal
distr if axtby has a normal distr for all albeir
Then two rvs you are said to have standard bivariate

normal distribution if their joint pouf is

f x y an tp exp 2 p
1 2 2pxytgy



where I I pet


