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Lecture Overview

ÅRecap with Example

ïMarginalization

ïConditional Probability

ïChain Rule

ÅBayes' Rule

ÅMarginal Independence

ÅConditional Independence

our most basic and robust form of knowledge 
about uncertain environments.



Recap Joint Distribution

Å3 binary random variables: P(H,S,F)

ïH   dom(H)={h, ×h} has heart disease,  does not haveé

ïS   dom(S)={s, ×s} smokes,  does not smoke

ïF   dom(F)={f, ×f} high fat diet,  low fat diet
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Recap Marginalization

P(H,S)?

P(H)?

P(S)?
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Recap Conditional Probability
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Recap Conditional Probability (cont.)
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Two key points we covered in previous lecture

ÅWe derived this equality from a possible world 

semantics of probability

ÅIt is not a probability distributions buté..

ÅOne for each configuration of the conditioning var(s)



Recap Chain Rule
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Bayes Theorem



Lecture Overview

ÅRecap with Example and Bayes Theorem

ÅMarginal Independence

ÅConditional Independence



Do you always need to revise your beliefs?

éé  when your knowledge of Yôs value doesnôt affect your belief 

in the value of X

DEF. Random variable X is marginal independent of random 

variable Y if, for all xiÍdom(X), ykÍdom(Y),

P( X= xi | Y= yk) = P(X= xi )



Marginal Independence: Example

ÅX and Y are independent  iff:

P(X|Y) = P(X)    or P(Y|X) = P(Y)     or P(X, Y) = P(X) P(Y)

Å That is new evidence Y(or X) does not affect current belief 

in X (or Y)

ÅEx: P(Toothache, Catch, Cavity, Weather)

= P(Toothache, Catch, Cavity.

ÅJPD requiring     entries is reduced to two smaller ones (    
and       )



In our example are Smoking and Heart Disease 

marginally Independent ?

What our probabilities are telling usé.?
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Lecture Overview

ÅRecap with Example

ÅMarginal Independence

ÅConditional Independence



Conditional Independence

ÅWith marg. Independence, for n independent 
random vars, O(2n)Ÿ

ÅAbsolute independence is powerful but when you 
model a particular domain , it is ééé.

ÅDentistry is a large field with hundreds of 

variables, few of which are independent 

(e.g.,Cavity, Heart-disease). 

ÅWhat to do?




