



































































































































SI34 left

warm up 11 00 11 10

8 transistors tyres 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

b Find ECT
a Tl types Exp too

ECT type 1 100

b let X type of transistor

ECT ECE TH

ECT E TIED PAID EITI 2 PAR

100 Ez t 200 72 13330






































































































































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






































































































































s.ec 4Geneva1Convolotcovmulq

we have different convolution formulas for sons and quotient

we can write a general convolution formula for any
operation

Idimensionalchangeotvaudabt
transformed RVRI tadifferentiable functions e z y3

y 2 CY
1T

f fz 13 If
Y

zddmensdou.ae chanseotVEulab

Rv transformed differentiable function

X Y X ZA D Z xtY
z

fx fx z detI f
n

def I III
afx.nl

ZzlConvdutd0uformu1a

let 2 KY be a differentiable function of X Y

D by

f.zczt fffzzdx I.afqylt.BIZ
dx

D






































































































































Let Z Find the convolution formula for Z

4 7

fz z f x ez x dy
convolution formula
for quotient

E Let 2 Ey Find the convolution formula for Z

D

Stey solve for y

12 Ayla fz dx
X D

Zxtzy X Zy X ZX

s

Step Find Zz

z
x ÉE EEE

step substitute 9,3 in fee If.im
Izldxfzld

Lf4t t4Ex




































































































































sgfi.IEtEetatn
Bayes rule i

recall pct tls s PAI.LI
T D is joint distribution below

Find P T 315 7

PITIED y

Find PCT 415 7

PITSEA
Find ECT 15 7

EEP T t 15 7 3 P 7315 7 4 PIE 41 5 7

3675 4625 3.250




































































































































Find ECT 15 6

3 PIE 315 6 4 PH 415 6

3 7,7 414 3.0

ECT 15 7 3125
function

ECT I S 6 3.5

E IT I 5 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
917 ECT 5 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 TPA 3667 464

EET

In other words

ELECT S2 EG This is called
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
hd Unit o c

and UCD Ugo be ordered standard uniform

let Ya UG X r
V19

let Z

what distribution is Z

O

8

since Uca is constant
Ugg Yg

is

an ordering of 8 points between O and I

50 Z U.LI is He 7th order statistic
Uca so z Uy outof

out of 8 darts

Picture

i p I.pe
Bet 7,8 7 1

7th ordered uniform out of 8 dart
before new 1






































































































































throw down 5 darts on o

Y U z X UCH

a What distribution is

b Find P X 247

8 1 1 Yu out at

N Beta 2,34
1

Tiff

iii a

P X 44 PL SI
Z I Beta 12,2

fzlz Iffy
2 1 7 6211 z

44

PLZ Yy 6 Yaz 6SEE O

O






































































































































Appendix
IteratedExpectation

we show ECY E ECYlH

ELY EyP yes
any

gya
PH Y D

Ing f I R

a yya
P Yest Pax

E EyPH ylX xI Pax

E E YI X x P tax

cell X

E E IXD
O




