
P(π|α) is Dirichlet(π|α1, . . . , αV) ∝
V∏

i=1

παi−1
i

P(d|π) is Multinomial(π) ∝
V∏

i=1

πtfi,d
i

P(w|d) ∝ P(d|π)P(π|α) =

V∏

i=1

πtfi,d+αi−1
i

is Dirichlet(π|α1 + tf1,d, . . . , αV + tfV,d)

E[P(w|d)|α = 1] =
tf1,d + 1
|d| + V


