



































































































































Warmup 10 00

134 199

X X has joint distribution
x O xÉ

Is x x independent

ChikX O
p o.o pond

46 1 1 36 35 5136

PloD POPA
Pcso PARCO

Pll D MDM
If Plt g MARY ve say x y are

dependent

note the entries in the cells are p xx y y

not P Xx Y y To find P X ly y use

Baye's rule P 8 14 s Mtpg






































































































































Lasttime
E3 I Randonvatables
The event xx g

is the intersection of event

Xx and Yay I sometimes written G g

The probability X and Y satisfies some condition

Cie Party s is the sum of PA y

that satisfy that condition

PAY s PA D PGS x

addition
G g ixtys all t rule

Independence of X Y Z means

P Xx Y y Z z P F PLY y P Zz for an ex
yay ZEZ

Today

Secy sums of independent Poisons is Poisson
Self Expectation of a RV






































































































































II.IT IPoissonispo

in Bin tooo tooo

Po is i

Xz Bin ooo too dfpo.is z

X it Xz n Bin 3000 toot Pois 3

Itt z heads in 1000 2000 300

P too coin tosses

Lets prove this rigorously
Recall binomial theorem

F 3 a'b 2 a'b 3 a 5 3 85
at 3 a 3 abt b

Cats E I jab
k

k 20

Recall I r Pais er

P xx Eg






































































































































Claim If X n Pots u and Yn Pods d

are independent then

S X Y Pots Mta
addition rule

PHP Sas P XO Y s PAAS D
summation notation P X S Y o

Eg Parks d
inden at X Y

Poisson forma
É PAA Pasa

I Eh é
K E

I eat É a

Items Cut
Sr Poi Cut d

Ipoison
formula O

O
















































































seazy Expect

Ey 2.42 3
EG Eg.P xx

EG Eg.P xx






































































































































Pgggggetrectation
067 Pitman

Etty EG ELY X Y Ift need to be
independent

E lax b a E x t b

Ingkatogcator is a RV that had only 2
values 1 a prob p and 0 with prob t p

I no

P ob i p

same as a
Bernoulli p trial

ECI I.pt O fi p p

RV that are counts can often be

written as a sum of indicators

E X n Bin n p

successes in n Bernoulli p trials
heads in a fling of p coin

X I Iz ti e In R

where I got
it trial
succeed

EG ELI t ELIN P

indicators are independent since
trials are inden






































































































































EI X aces in a pokerhand from a deck
at cards

X r HG 5 52 4

a what are the range of values of X

O 1 2 3 4

b write x as a sum of indicators
x I t Iet Is Iy IS

yp
4 52

c Hou i Iz defined

Iz f
it 2ndcard is ace

d Find ECI

ELI2 Iz

e
find E X p

X I Ie t Is

El D ECI t Is EL D t t ECE 5






































































































































Fsu
may define Iz

it tis
o else

50

X E I t 212 35 YI

This is also correct but
more

complicated

H E
HIIIECI TLE

SO EAT Egg 4 4 2 1 E

5 I x I checked His
in R




