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Types of learning problems 

 {D1, D2, ..., Dn} 



{D1, D2, ..., Dn}

{Y1, Y2, ..., Yn} 

Yi = f(Di)   



{D1, D2, ..., Dn} 

P



{D1, D2, ..., Dn} 

Xi  ai ri

ai = (Di)  

v(< r1, r2, ..., rn >) 



Probabilistic reasoning: learning [3] Artificial Intelligence -  A.A. 2013-2014 

Events and observations 
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W X = x1 

X = x2 
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Y = y2 
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Observations and Independence 

{X, Y}

n D1 ={X1, Y1}, D2 ={X2, Y2}, ..., Dn ={Xn, Yn}



{X1, X2, ... , Xn}

<Xi  Xj> i ≠ j   

P(Xi) = P(Xi), i ≠ j 
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Maximum Likelihood Estimation (MLE) 
P(X)  

 P(X)  P(X) 

D = {D1, D2, ... , Dn}
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Example: coin tossing (Bernoulli Trials) 

X X = 1 X = 0 

P(X = 1) = ,  P(X = 0) = 1  
< D1, D2, ... , Dn >

D = {D1={X1 = 1}, D2={X2 = 1}, D2={X3 = 0} ...} 
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Anti-spam filter 

D = {D1 ={Y1 = 1, X11 = 1, X12 = 1, ..., X1n = 0}, D1 ={Y2 = 0, X21 = 0, X22 = 1, ..., X2n = 1}, ...} 
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Anti-spam filter 
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Anti-spam filter 
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Anti-spam filter 
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Learning CPTs for a graphical model 
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Bayesian learning 
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Beta distribution 
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Conjugate prior distributions 
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Anti-spam filter 
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