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(1) N N − 1

(2)
(3) N
(4)

xi ∈ X N − 1 xN−1 = x1x2 · · · xN−1
y ∈ Y xN−1 y

θ P (y|xN−1,θ) N = 1
xN−1 φ

θ
D1(x

N−1,θ) = arg max
y

P (y|xN−1,θ)

θ n (xN−1, y)n

θ
θ

N N

EM

D2(x
m,θ) =

max{c(y|xm)− ddiscount, 0}∑
y∈Y c(y|xm)

+
ddiscount∑

y∈Y c(y|xm)

∣∣{y : c(y|xm) > 0}∣∣D2(x
m−1,θ) (1)

c(y|xm) xm y

1



N N
N

N
xN−1
p yp n

(xN−1, y)n xN−1
p D(xN−1

p , (xN−1, y)n)

L(D(xN−1
p , (xN−1, y)n), Y |θm) =

∑
yp∈Y

d(D, yp)p(yp|xN−1
p ,θm) (2)

θm m
d(D, yp) D = yp 0 D �= yp 1

D(xN−1
p , (xN−1, y)n) =

arg max
y

N∑
m=1

p(m|(xN−1, y)n)
∫
θm

p(y|xN−1
p ,θm)f(θm|(xN−1, y)n)dθm (3)

y N

(3) θm f(θm)

∫
θm

p(y|xN−1
p ,θm)f(θm|(xN−1, y)n)dθm =

c(y|xm−1
p ) + α(y|xm−1

p )∑
y∈Y c(y|xm−1

p ) +
∑

y∈Y α(y|xm−1
p )

(4)

α(y|xm−1)
c(y|xm−1) xm−1 y

(3) (1)

m− 1 m

2



nt (xN−1, y)nt nf

(xN−1, y)nf xN−1
p

Dda(x
N−1
p , (xN−1, y)nt , (xN−1, y)nf )

ct(y|xN−1) cf (y|xN−1)
xN−1 y

θf,y θt,y θf,y =
Af,y∑

y∈Y Af,y
, θt,y =

At,y∑
y∈Y At,y

Af,y At,y At,y = Af,yUf,y

Uf,y f(Uf,y) =
Γ(ρα′

f,y+(1−ρ)α′
f,y)

Γ(ρα′
f,y)Γ((1−ρ)α′

f,y)
U

ρα′
f,y−1

f,y (1− Uf,y)
(1−ρα′

f,y)−1

ρ ∈ (0, 1) α′f,y = cf (y|xN−1) + αf,y

Af,y f(Af,y) =
1

Γ(αf,y)
A

αf,y−1
f,y e−Af,y

Simple Power Steady Model
(2)

Dda(x
N−1
p , (xN−1, y)nt , (xN−1, y)nf ) =

arg max
y

N∑
m=1

p(m|(xN−1, y)nt)

ct(y|xm−1
p ) + ρ{cf (y|xm−1

p ) + αf (y|xm−1
p )}∑

y∈Y ct(y|xm−1
p ) + ρ{∑y∈Y cf (y|xm−1

p ) +
∑

y∈Y αf (y|xm−1
p )} (5)

N

N

,
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