
























µ1 =

−2.5 µ2 = 4 µ3 = 8

Z ∈ {1, 2, 3}

N (µz, 1)

Z x x = 1

p(Z | X = 1, µ1, µ2, µ3) (0.16, 0.83, 0.01)



p(x | η) = h(x) (η · (x)− A(η))

η = (η1, η2, . . . , ηs)
T
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x ∈ R

A′(η) = Eη[ (X)]

A′′(η) = Eη[ (X
2)]− (E[ (X)])2

= ( (X))

(x)

η = ( p1, p2, . . . , pk)
T

k∑

i=1

pi = 1

h(x) =
Γ(n)

∏k
i=1 Γ(xi)

= (x1, x2, . . . , xk)
T

k∑

i=1

xi = 1

A(η) = 0



X1:N p(x | η) η
p(η | λ) λ
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η A(η)

η λ

p(η | λ) = h(η) (Q− A(λ))

Q

Q = λT
1 + λ2(−A(η))

λ1 λ2 λ λ1 (η)
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X1: N

p(xn | η)

p(η | λ)



η

p(η | λ, x1: N) ∝ p(η | λ)p(x1: N | η)

∝ h(η) (q)
N∏

n=1

(η · t(xn)− A(η))

= h(η)

(
λ1 + (λ2 +N)(−A(η)) +
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n=1

t(xn) · η
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p(η | λ)

λ̂ = (λ̂1, λ̂2)

λ̂1 = λ1 +
N∑

n=1

(xn)

λ̂2 = λ2 +N

p(x | λ) =
∫

p(x | η)p(η | λ) η

p(x | λ) = h(x)

∫
(η · (x)− A(η)) · h(η) (Q− A(λ)dη)

= h(x) (−A(λ))

∫
h(η) ((λ1 + (x)) · η + (λ2 + 1)(−A(λ))) η

= h(x) (A(λ1 + (x),λ2 + 1)− A(λ))

A(·)
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P (d, w) = P (d)P (w | d)

P (w | d) =
∑

z∈Z

p(w | z)p(z | d)

|Z| ≪ |D| ≤ |W |

P (d, w) =
∑
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(K = 2)

(N = 20) ni

(V = 8)

wij | zi ∼ M(1,φzi), j = 1, . . . , ni

z1: N ∼ M(1, θ)

θ ∼ D(α1: K)

φ1: K ∼ D(β1: V )

M D

wij

zi

α1: K = (1, 1) β1: V = (1, 1, 1, 1, 1, 1, 1, 1)
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= (w1, w2, . . . , wN)
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N ∼ P(ξ)

θ ∼ D(α)
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α αi > 0 Γ(·)

α,β θ
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α,β

z1 = (1, 0, 0), z2 = (0.1, 0.05, 0.85), z3 =

(0.04, 0.91, 0.05), z4 = (0.4, 0.35, 0.25)
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p( | α,β)
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p(θ, , | α, β)
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L(γ,ϕ,α, β) ≡ q[ p(θ, , | α, β)]− q[ q(θ, )]

L

q(θ, | γ,ϕ)
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