


multiclass data

• data D = {X1,X2, . . . ,Xn} 2 {1, 2, . . . ,K}n

• for i 2 [K ], data D contains Ni copies of type i

• model M: Xi generated i.i.d. from Multinomial(✓1, ✓2, . . . , ✓K ) distn



the Dirichlet distribution

Dirichlet distribution

- x 2 {xi 2 [0, 1],
PK

i=1
xi = 1}, parameters: ⇥ = (↵1,↵2, . . . ,↵K )

- pdf: p(x) /
QK
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the Dirichlet distribution

Dirichlet distribution

- x 2 {xi 2 [0, 1],
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- normalizing constant: 1
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multiclass data and Dirichlet priors

• for i 2 [K ], data D contains Ni copies of type i

• model M: Xi generated i.i.d. from Multinomial(✓1, ✓2, . . . , ✓K ) distn

Dirichlet-Multinomial model

- prior parameters: ⇥0 = (↵1,↵2, . . . ,↵K ) 2 RK
+ (hyperparameters)

- Dirichlet prior: Dir(↵1,↵2, . . . ,↵K ) ⇠ p(✓) /
QK
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- likelihood: p(D|✓) =
QK

i=1
✓Ni
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- posterior: p(✓|D) ⇠ Dir(↵1 + N1,↵2 + N2, . . . ,↵K + NK )

- marginal likelihood: let m =
PK
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generative models for continuous data


