
 

ICONDITIONALPROBABILITTBINDEPENDENGTE
o far considered unconditional probabilities

I e PLA computed with respect to a sample spaces with Pls L

an sometimes update S based on new information

E Recall 12 passengers riding in groups of 4,5 and3 in 3 vehicles

Al means cardinality i e ofelements insetA

S All possible partitions Ist 27,720

We had
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partitionsw Youwithfriend

PLY.cn ride with friend
o

0.2789

partions

Suppose We know your friend is in group of 5 in the van

Gives new sample Space S

S partitions withfriend in van

Now

PI ridewithfriend given friend
Partition L
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where

1g partitionswithfriend in van

11.109.776.5T 11 5 3 2.7 5 11,550
41413 43.21 3 2.1
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11 ways to sit in all 11 remaining passenger seats
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Youwithfriendandfriend in van

10 ways to sit in all 10 remaining passenger seats

So
4,200P Youwithfriend givenfriendin 0 3636

Det If A and B am events in S and PCB 0 then
the unditibability of A given B is

P A B PLAIN
PCB

Event B becomes new sample space

s
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A is more likely tohappen



Ez We have

PfYouwithfriend 1 friendin van
P You with friend friend in van s

P friend in Van

where from before

Ptv 4,2CIon two in Van
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Friend in Va
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all partitions

11,55027720 4167

You with friend friend in van
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Compare to unconditional

Ey Exp Wake up on first z day of semesters
Probability

of ng

A Oversleep on day I

B Oversleep on day 2

Soppon PIA 4

plB
PlanB

Then
Oversleep on day 2 given you overslept on day 2

Ko
PLBIA pl



Theory Bayes Rule het A Az be a partition of the
sample space and let B be any get with PCB 0
Then

PIA B
PLBIA.JPAi A reformulation of

PLBIA.JP A pltdd.PHPCB
austrat

ÄhIiiAshB

We know by defa of conditional probability

PIA B Ptt
PCB

and PlainB PLBIA.JP Ai

Also

Plo 4 PCB 1A PLBIA.JP Ai

Applicat.ru Simplerversion ofBayes'Rde

ö For any events A and B in S
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Note that
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EH Suppose we have noisy Morse Code transmission such that

si Pf rec sentöö
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isso Went to know
Fat D Given that we receive

Ä i PL sent re what is the probability that c was
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ii Pf sent re Similar left as exercise 2

Ey Disease screening with imperfect assay
A positive disease assay Ac negative disease assay
D presence of disease D no disease

Suppose sensitivity of assay specificity of assay

PLAID 92 PLACID 98

How sure can we be of results Want to find

4 Pl D A Aside
AND True positive

e Platt 3 c L
AchD False negative

Priorknowledgeme.se of pop has disease PL 05

i By Bayes rule
plan

A D p D
PLACID f 98 02

P D A 1 Plo gs
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AND tPLANDD PIA
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i Del similar left as exercise 9957

Def Two events A and B in S are called independent if

PLANB P A PCB

Note that the following statements are equivalent

E A PIA PCB
c PIA PLAIB probab

liii B p BIA
occur

altered by

PIA PLAIB Platz PIA PCB Plan

If A B independent ABS A B and ASB nen independent

Ey Exp Flip a coin twice

H head on first flip
Hz head on second flip

Pltwoheads PlanA PIH.JPHr 4 E

Deg A collection of events A An aremutrallyindependentiffor any subcollection Ai Ai wen have

Pl A IIPLA
E.ge Exp Flip a coin n times

Hü head on it flip ist sn

Hi An are mutually independent



E PLAN heads PLÄH IIPLA 4

4 PLAT least one tail PC All heads

1 PLAN heads
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