
Chapter 3: Generative models for discrete 
data
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Concept learning
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Occam's razor: Prefer the simplest 
hypothesis



Posterior

p(h|D) =
p(D|h)p(h)P
h02H

p(D, h0)
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Choosing a hypothesis

Maximum a posteriori (MAP) estimate:

hMAP = argmaxh2H
p(h|D)

= argmaxh2H
log p(D|h) + log p(h)
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Maximum likelihood estimate (MLE):

hMLE = argmaxh2H
log p(D|h)
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Posterior predictive distribution

p(ỹ = 1|x̃,D) =
X

h2H

p(ỹ = 1|x̃, h)p(h|D)
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Beta-binomial model



Binomial vs Bernoulli distributions

Xi ⇠ Ber(✓)

P (Xi|✓) = ✓Xi(1� ✓)1�Xi
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Beta-binomial model

Beta(✓|a, b) = �(a+ b)

�(a)�(b)
✓a�1(1� ✓)b�1
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Beta-binomial model

a bb a



Beta-binomial model



Dirichlet-multinomial model



Naive Bayes



Question 2.17

Suppose X, Y are two points sampled independently 
and uniformly at random from the interval [0,1]. What is 
the expected value of the lower value of the two?




