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Lecture Overview

New knowledge cause our beliefs to change

original probabilities must be replaced to take

hew information into account

2L227 Conditional Probabilities

The idea of conditions Use new info to revise a model

砒土 Assume 12 equally likely outcomes
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D의 Conditional Probability

UPAl B Probability of A given that B occurred

NA AB p B defied only when PCB 이
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e Conditional Probabilities obey the same axioms
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Save also for fate or countable additiveily

Rey As conditional pomhilly satisfy all the axioms above

any firm or theorem we ever derive for probabilities

also remain true for conditional probabilities

e A Radar example 3 basic tools

Eat Airplane registering on radar

tetra AnB EventA

PAK if 孟批 川 Anti miss Airplane is flying above

pay읋haR1dB바가mg
이 A AB falsealarm Event

BAre Agri Something registers on radar
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i PLANB PA P BIA 0.05 0.99
ns The multiplication rules

ii P B PAM t PAAR PA PCB1A tp MP1131A7

0.05 0.99t 0.95 0 1

no Tad probability theorem

iii PLAN Airplane is really there When registered on radar

PA Yp B 0.34 no Not really convincing

W The Bayes tale

The multiplication Rule
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Probability Probability Probability

of two events of secondevent of first event
to 아다나

to bah occur to occur gwensecond
event occurred
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Free to choose A or B to be the first event
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Trial Probability Theorem

Z 쏀 Partition of sample space into An Az As

It has PCA and PCBAi for every
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PAPP BAD t P A리미미A2 t P Aa PCB As

For a events PCB I RAP BIA if EPA 1
i i

Weighted average of PCB1A weightedby PA

Remy This then is also true on infinite countable sets

I Bayes Rule

Z 쏀 Partition of sample space into An Az As

It has PCA and PCBAi for every iune vence
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Additional

information

ht
How to revise the beliefs giventhat B occurred

Revised belief PCA 113 무연쯤 미시쎓
PCB

PCAIB PCADMBinm Systematic approach

독PCA P Bl Aj for incorporating new evidence



Bayesian Inference

Initial beliefs PCA on possible Causes of an observed event B

Model of the world under each Ai P Bl Ai

model n

Ai es B Howlikely B is going to occur

P Bl Ai in eachparticular situation Ai

Draw conclusions from causes

inference
B nee A How likely a particular scenario Ai is

PCAi1B to occur event B


