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Possibility (i.e. from logic to probability) 
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Events as subsets of possible worlds 
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Probability* 
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Probability* 
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Partitions, random variables* 
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Random variables, joint distribution* 


Xi I 

Y

W



X Y Z 

P(X=xi  Y=yj  Z=zk)

<xi, yj, zk> 

P(X=xi, Y=yj, Z=zk) P(X, Y, Z) 

X  Y  Z W

X = x1 

X = x2 

X = xn 

... 

Y = y1 

Y = y2 

Y = ym 
... 

1),,(  kji

i j k

zZyYxXP

(*) When W is discrete 



Probabilistic reasoning: representation [9] Artificial Intelligence -  A.A. 2013-2014 

Marginalization 
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Bayes’ Theroem (T. Bayes, 1764) 
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Example: information and bets 
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Independence, conditional independence 


<A  B>   P(A, B) = P(A) P(B) 
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Independence, conditional independence 
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Graphical models (Bayesian Networks) 
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From graphical models to joint probability 
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Graphical models and conditional independence 
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Explaining Away 
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Example of graphical models 
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