
 

Examples

1 Let Bernoulli

2 45 1

Qwrite down sample space
and probability

distribution

5 21,5 P Z 1

P z 5

2 let Y Bernoulli 1 2 In Bernoulli134

Z EY Q what is distribution of Z

ÉI Ip P Z 1 3
8

Y it yo p PG D It
o an É 2 1 Zn Bernoulli
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Aretint p
can you think

ofother applications



Example2.3CC Geometric Distribution

We flip a coin until we get
heads

let y of coin flips

Inother words

I Bernoulli q i 112

Y Fi Ei 1

We call IT a geometric v.v and

write

In Geometric 8

Sample space 5 1112,3 3
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Conditional Probability and independence ER 1 5

Motivating
Question

How do probabilities change
when we learn

new information

Example

Tet if It
responds to chemo treatment

Model In Bernoulli a

PCI 1
respondtotreatment

Etotal

Additionalinto patient has gone A Q wh.IE
Guanas I Enia

P E I have geneA
EtestedIntent tgeneA

have gene A

given that

Or if we let 1
A



We can rewritethe probability above as

PEH 1 I

t.EEiIEE
P

Conditional probability Def 1.5.1 2.8.1

for events ARE E
A Are β

PCA 8 PY

for random variables

PLEA g PELFISH



Notice if PCI MY g PCE x PHY
then

PLEXITY P
gP

Independence Definition 1.5.2 in
ER

Events A D EE
are independent

if
P Ane P A PCB

R.V.IE and are independent

if
PKEANI.gg PLEAPHY

Note textbook treat concepts separately for
events us v.v

for r V We will write

PQI X MT g3 PCE x Y g
which we call joint distribution Def R



PCI x is marginal
distribution th I

By property
of probability distribution we have

P I EPCE x.TT
g

Example Ta mutation on gene A

To mutation on gene
B

if ya 0,40 0

P YA YA.TO Y d48 if ya 0 yo
I

1 8 it yet Yo 0

another
way

if
ya 1 yo 1

to write this

Yp
P I

Q what is marginal distribution
118 offat



P TA 1 P YA 1 Yo 0 PCTAt.TO 1

38
PITA 0 YA Bernoulli 38

similarly
Bernoulli

I

Q Are Ja andYoo independent
what are condition

preset
P YA 1 P To 1 4

PLEA131 13

Not independent



PCA 1176 0 P

Review Example 2.7.1 2 7.5 28.1

Other properties of conditional probabilities

Note that PLANE PCO A PCA

they
Let A Ar be event set

S A UA

P B P A P 01A PCA.JPBIAz t



Example 2 revisted

let y Bernoulli 1 2 In Bernoulli 3 4 Z IT

Before we saw that Z Bernoulli

We can interpret this as marginal
distribation

of Z

what is joint distribution P Z
z x Y y

P z o 0 7 0 PLZ 1 To 7 0

PEE 4 0

1 3
8

P Z o x y g PEE Yg
if D or 7

9

otherwise 0



P Z P Z I g PLEATED
x y

P E 1,7 1

Bayestheory thin
1.5.2

A B events w P 6770

P A B Pff P 81A



Example
BoxA 8 8

Randomly
selectbox and pick random ball

If you get blue
what is the chance

you
selected Box 8

PFP
P

P t P D

By thin 1.5.1

PC P 01 IP D P 01 P

Pt 10



See Example 1.5.3


