
p(θ)

Ω

p(θ|x) x

p(θ|x) =
p(θ)f(x; θ)∫
p(θ)f(x; θ)dθ
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Ω

Bel

(TBM)
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m

Bel : 2Ω −→ [0, 1]

B1) Bel(∅) = 0 .

B2) Bel(Ω) = 1

B3) (A1∪. . .∪An) ≥
∑

I⊆{1,...,n},I 6=φ

(−1)(|I|+1)Bel(
⋂
i∈I

Ai),

∀A1, . . . , An ⊂ Ω

Bel(A)

B3 A

m(∅)

(Bel(Ω) = 1) m(∅) = 0

b(A) = Bel(A) +m(∅)

m

Ω A

Bel(A) =
∑

X⊆A

m(X)

m(A) =
∑

X

(−1)|A−X|Bel(X)

A−X |A−X|

m : 2Ω −→ [0, 1]

m1) m(∅) = 0.

m2)
∑

A⊆Ω

m(A) = 1.

Ω 2Ω

A m(A)

A

m(A) > 0 A ∈ Ω

m
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A

A

A

[Bel(A), P l(A)].

P l(A) − Bel(A)

A

Bel : 2Ω −→ [0, 1]

Bel(Ω) = 1 Bel(A) = 0 A 6= Ω.

m(Ω) = 1 m(A) = 0 A 6= Ω

∅ Ω

C B A

m(∅) =
∑

X⊆∅

(−1)|∅−X|Bel(X)

= Bel(∅) = 0,

m(Ω) =
∑

X⊆Ω

(−1)|Ω−X|Bel(X)

= Bel(Ω) = 1.

P l : 2Ω −→ [0, 1]

Pl(∅) = 0.

P l(Ω) = 1.

P l(A1 ∩ · · · ∩An) ≤

∑

I⊆{1,...,n},I 6=∅

(−1)|I|+1Pl(
⋃

i∈I

Ai),

∀A1, A2, . . . , An ⊂ Ω.

P l(A) = 1−Bel(A)

Pl(A) ≥ Bel(A)

Pl(A) + Pl(A) ≥ 1.Bel(A) +Bel(A) ≤ 1

Pl(A) =
∑

X∩A6=∅

m(X).
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m1 K = 1
N

m2

log(
1

N
= −log(N) = −log(1− E)

m2 m1

wett(m1,m2)

L

Ω = {ω1, ω2, . . . , ωn}

L

X Ω

X [[X]] ⊆ Ω

fA Ω A

A

A = [[fA]].

ω

L B A Ω

A ≡ B

[[A]] = [[B]]

Ω Π

Π ℜ Π

(Ω,ℜ) At(ℜ) ℜ

Ω

t

Bel(A) = Bel(B) = Bel(C) = α

α ∈ [0, 1]

C A ∪B

Bel(A ∪B) = Bel(C) = α.

Bel(A ∪B) = Bel(A) = Bel(B) = α

Bel(A ∪B) ≥ Bel(A) +Bel(B)−Bel(A ∩B).

Bel(A∩B) = 0 A∩B = ∅

α = 0 α ≥ 2α

A ⊆ Ω

m2 m1

Ω

E =
∑

X∩Y=∅

m1(X)m2(Y ) < 1

N =
∑

X∩Y=∅

m1(X)m2(Y ).

m1 m

m1⊕m2 m1,2 m2

m(∅) = 0,

m1,2(A) =
1

N

∑

X∩Y=A

m1(X)m2(Y ),

A 6= ∅

m1 m1 ⊕m2 N = 0

m2
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P (M) = P (M |Reliable)P (Reliabe)

+ P (M |NotReliable)

P (NotReliable)

= 1× 0.7 + 0.5× 0.3 = 0.85

Reliable

Bel(M) 0.7

0.7 0.7

0.15

0.7

Ω

Ω

mΩ

m0

m0( ) = 1− α,

m0( ) = α.

Ω mΩ m0

BelαΩ

A ⊆ Ω A 6= Ω BelαΩ

belαΩ(A) = αbelΩ(A),

belαΩ(Ω) = αbelΩ(Ω) + (1− α).

(EC
y
t ) ω

A ∈ ℜ ω ∈ A

A A

ω ∈ A

Ω m

Ω ⊆ B

m

mB(A) : ℜ −→ [0, 1]

mB(A) = c
∑

x⊆B

m(A ∪X)A ⊆ B

mB(A) = 0 A * B

mB(∅) = 0 c =
1

1−
∑

x⊆B

m(X)

α = 0.7

P (M)
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Λi i = 1, 2 (Ω,ℜi)

Λ
−1

1 (B) B ∈ ℜ

i = 1, 2 (Ω,ℜi, Beli) Λ
−1

2 (B)

ℜ

Beli(Λ
−1

i (B)) = Bel(B)

i = 1, 2 B ∈ ℜ

Ω [[EC
y
t ]]

EC
y
t Ω

[[EC
y
t ]] Ω

B A t

A ∼= B t

[[EC
y
t ]] ∩ [[A]] = [[EC

y
t ]] ∩ [[B]].

i = 1, 2 (Ωi,ℜi, Beli)

EC
y
t ℜ2 ℜ1

A1
∼= A2 A2 ∈ ℜ2 A1 ∈ ℜ1

Bel1(A1) = Bel2(A2)

Bel (Ω,ℜ, Bel)

ω0

ℜ

m′ m

Pl(A) ≤ Pl′(A) ∀A ⊆ Ω,

Bel(A) ≥ Bel′(A) ∀A ⊆ Ω,

L2 L1

L1 L

Ω Ω2 Ω1 L L2

Ω1 L L2 L1

Ω Ω2 Ω1 Ω

Ω

ℜ (Ω,ℜ)

Ω ℜ

Ωi i = 1, 2 (Ωi,ℜi)

i = 1, 2 (Ω,ℜi)

Λ1 (Ω,ℜ) (Ω,ℜ1)

ℜ ℜ1

ℜ1 ℜ ℜ1

ℜ ℜ1 Λ1 Ω

ℜ1 ℜ ℜ ℜ1

B ∈ ℜ

Λ
−1

1 (B) = ∪{A : A ∈ ℜ1,Λ1(A) ∩B 6= ∅}.
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BetP

t0

t0 < t1

P ( | ) = 1

E0 k

m0

E0 : k ∈ Ω = { },

ℜ0 = 2Ω,

m0{ } = 1.

E1

E1 : ℜ1 = { },

m1{ } = 0.5, m1{ } = 0.5,

E1 m0

Bel ℜ

Bel

BetP

Γℜ

Γℜ ℜ

BetP Bel

BetP = Γℜ(Bel),

BetP [0, 1] ℜ BetP Bel

BetP

Γℜ

Bel2 Bel1

Γℜ (Ω,ℜ)

BetP ℜ

α ∈ [0, 1] Γℜ ℜ

Γℜ(αBel1 + (1− α)Bel2) = αΓℜ(Bel1) + (1− α)Γℜ(Bel2).

A ∈ ℜ

A ℜ

(Ω,ℜ, Bel)

BetP = Γℜ(Bel).

ω

ℜ

BetP (ω) =
∑

A:ω⊆A∈ℜ

m(A)

|A|(1−m(φ))

m A ℜ |A|

Bel

BetP (A) =
∑

ω:ω∈At(ℜ),ω⊆A∈ℜ

BetP (ω)

∀A ∈ ℜ [
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P1 E1

Ω = { }

P1(k ∈ { }) = 0.5,

P1(k ∈ { }) = 0.5,

P1 P12 E2

{ }

P12(k ∈ { })

= P1(k ∈ { }|k ∈ { })

=
P1(k ∈ { })

P1(k ∈ { }) + P1(k ∈ { })

=
0.5

0.5 + x
,

x

m0,1

E01 : E0, E1ℜ01 = 2Ω

m0,1{ } = 0.5

m0,1{ } = 0.5

{ }

m2 E2

E2 : A = ” ”

= ” ”,

E2 : k ∈ { },ℜ2 = 2Ω,

m2{ } = 1.

E2 m0,1

m0,1,2

E012 : E01, E2ℜ012 = 2Ω

m0,1,2{ } = m0,1,2{ } = 0.5
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