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Machine learning challenges 

Representa)on of 
•  observa9ons, assump9ons, solu9ons 

Generaliza)on to 

•  present (but unobserved) data, future data 

Computa)on 



Last few lectures 
•  how to describe probability distribu9ons 

REPRESENTATION 

Next 

•  how to learn probability distribu9ons 
GENERALIZATION 



Probability Density Es9ma9on 
                               up “heads”  w/prob  θ 

thumbtack 
                               down “tails” w/prob 1‐θ 

unknown probability   0 ≤ θ ≤ 1 

                heads                    heads                    heads                    tails 

θ = ? 



Maximum Likelihood Es9ma9on 

•  a priori no reason to favor some θ over 
another 

•  pick the one that assigns the largest 
probability to data 






