



































































































































s 34 10 3

warm up 10 00 10 10

8 transistors tyner are

distributed Exp too and 4 transistors

tyre 2 are Exp too
Lett be the lifetime of a

randomly picked transistor

a Find E T transister is tyre 1

TI transistor tyre I Exp Yoo

b Find ECT E Ctl transistor D 100 hrs

X tyre of transistor

ECT ELECT IX

ECT ECT IA DPA IE TI t 2 PAR

100 f t 200 2133.30






































































































































Lattime

Egil.at iIaat to.is
For Osasatken YAU UK Beta k n Kt

5.4 qq.qyyfimulafordens.ly
tioY

let Z E Convolution
formula

Iffa x dy Iif Iginden
Z fGfy ZDXdX
Sec 6 I

Rueataverageconditional probability discrete case

Let X and N be discrete RV us joint distribution
P X x Nen

PIKA PAIN D

PLAIN a Plan

t

See 4 General convolution formula

Seck properties of conditional expectation

Seasy Uniform spacing continued






































































































































set É

operation

we have different convolution formulas for sums and quotient

we can write a general convolution formula for any

1d.gg

ad

jgfETenti ablefunction EY

f f Iffy 13

2ggys.in IEgIj entiame function
E Z X Y
E Z 440

fx fx det E fx

def I ÉI Fx
Fx Fel

iefYYI5ee Ydisteventiable function of X Y

fzGII.fi z dx ffyyhDlIzldx






































































































































Let Z Find the convolution formula for Z

Y xz Iz A

fz z Ff x ez x dy
convolution formula
for quotient

00

t Let 2 Ey Find the convolution formula for Z

D

Stey solve for y

2 Ayla fz dx
X D

ZXtZy t Zy X Z X

y xY
Step Find Zz

Ez xfu zjzz.az J xfEtg

ster substitute 9,3 in fee If.im
Izldxfz1z

If h7 f




































































































































sgfi.IE tEetatn
Bayes rule i

recall pet t l s s PÉI
T D is joint distribution below

Find P T 3 5 7

n

Find PCT 4 15 7

Piggy
Find ECT I 5 7

É t P T t I 5 7 3 P T 3 I 5 7

Y P LF Y I 5 7

3 1.75 4 1.253 3.250




































































































































Find ECT I 5 6

3 P T 3 5 6 Y P T 415 6

3 E 4 E 3.0

E IT IS 7 3.25

ECT I S 6 3.5 function

E IT I S 5 3 J
at s






































































































































Picture
joint distribution

S scatter diagram IO pairs
1 3 1 4 Sum

5 7 0.3 0.1 0.4

5 6 0.2 0.2 0.4 F on X Bo

5 5 Oil Oil 0.2

Sum 0.6 0.4 I G Ps Oo X 0000

5 X

I l
t

3 4

Two main points of

ECTIS is a function of S

ECTIS is a RV so it has an

expectation

Next we explore teetpectation of

ECTIS






































































































































Let g s ECTIS
9 7 E TIS 7 3.25

9167 3.5

g 5 3.5

E g s EGG P S s

SES

3.251.4 3.54471 3.5 12

T 3 7 4 Sum

5 7 0.3 0.1 0.4

5 6 0.2 0.2 0.4

5 5 011 Oil 0.2

Sum 016 014 I
Find ECT
ECT Et PCIe 3 6 464 3

EET

In other words
This is called

ELECT S1 ECT
the property
of iterated
expectations






































































































































Intuitively

If you have a class that is girls

and boys and the girls weigh on average

100 lbs and boys weigh 200 lbs then the

average weight of the class should be

3 100 t 3 zoo Ie we take the

weighted average of the averages

Rule of average conditional expectations

e i T S s S s

ans

see end of this lecture for a formal proof






































































































































Uniform spacing continued

let Us U it Unifco 1
ad VCD Ugo be ordered standard uniform

let Y a Vez X V15
let Z

what distribution is Z

Suppose 415.1 45.34353 Yy Y Y 3

then

s

45

Notice

3
is the 3rd biggest decimal out of 4

Ie
Ug 43 out of 4

Bete 3,4 3
1

Z






































































































































m

É um be m order statistics

For K E l s m

17
Uas at ot l l

Beta k l l K ti

Beta k l K

throw down 20 dont on o

Y U z X UCH

a What distribution is

b Find P X 247

Y
Uca a at 3

n Beta 2,3 31
PIX 44 P I L t
Z I n Beta 2,2

feta IF l Z
6t ly

P ZCYy
6 dz 6 7 2

10640






































































































































ÉéatedExrectat_

We show EG ELECY X1

ELY
EySP Yes

yYE
PA x y y

Ig PEIHPa d

EysE
P Y gIX DPLx x

E E PLY IX A P xx

E ELY X x PA x

all x

ECE 1 1

O




