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gh�ì6 nLí°îIL����ÉÊË 
ï (multiple Bernoulli with I cate-

gories)�ðY1, Y2, . . . , Yn
�ñòÃ�L�Ã|L�. . .�ÃnLí°�»��Ñ�ð

θiñòó�í°ßà�0Ã iL���±f�s¿ i = 1, 2, . . . , I�ñò�

Pr(Yk = i) = θi� k = 1, 2, . . . , n�

s¿ θ+ =
I∑

i=1

θi = 1O

1F��ì�ÉÊË í°¿�ôÓõ�YZw'ö� θi, i = 1, 2, . . . , I�Yk�

¤��l ��÷�¿�YZÛθ = (θ1, θ2, . . . , θI)ø��±»�Ogh�ÉÊË 

�ùúÆ° (conjugate prior)Dirichlet
ï�WX θû1¤��a = (a1, a2, . . . , aI)�

Dirichlet
ï�üýθ ∼ D(a),∀ai > 0�s±f²³´��

f(θ; a) ≡ B(a)−1 ·
I∏

i=1

θai−1
i � θ ∈ S� (2.1)

s¿B(a) =

IQ
i=1

Γ(ai)

Γ(a+)
�S = {θ | ∀θi > 0, θ+ = 1}O�l #P�í°¿�yTi�í

°ßàRST�þ#�ÍÎ��Iÿ9wx¥��·z¥ltb�¥@YZÛy6

�í°ßàgh>��WXRkñòÃkLí°yTißà�k = 1, 2, . . . , n�ÝRk�

��+� {1, 2, . . . , I}�����O @�YZÛR$%Þ�b�op ÷�Qø�
�6�����Ýí°ßà���6 2I − 1·O

WXí°yTi�ßà	ù6J(J ≤ 2I − 1)·R��n
�'λijñò! þ#

���Ã i�/�í°ßà�Ã j��MN±f&OðΛ��L I × J�MN±f�

�

Λ =




λ11 λ12 · · · λ1J

λ21 λ22 · · · λ2J

...
...

...

λI1 λI2 · · · λIJ




�
J∑

j=1

λij = 1� i = 1, 2, . . . , I�
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ÝTií°ßàRk = rk�±f�

Pr(Rk = rk | θ,Λ) =
I∑

i=1

Pr[k-th report=rk | true category=i]· Pr[true category=i]

=
I∑

i=1

λirk
· θi� for k = 1, 2, . . . , nO (2.2)

Dickey, Jiang, and Kadane(1987)gh'/
`LWX��	@�����

1. $%�"#�O

2. �L$%Rk = rk í°ßà�� rk¿����3���¼�)*+�

(noninformative)O

3. ¤�θ2�äLλi��i = 1, 2, . . . , I��@���O

Jiang(1995)ª��-KLWX�Ñð I + 1L����±���

θ ∼ D(a)�

λi� ∼ D(bi�)� i = 1, 2, . . . , I�

s¿λi� = (λi1, λi2, . . . , λiJ)�bi� = (bi1, bi2, . . . , biJ)�Ýθ2Λ��°-±f²³´�

Ù/��

Pr(θ,Λ) ∝
(

I∏
i=1

θai−1
i

)
·
[

I∏
i=1

(
J∏

j=1

λ
bij−1
ij

)]
O (2.3)

�YZ�¬Ã�� (k = 1)��4�wT��4°±f²³´��'/��

P1(θ,Λ | R1 = r1) ∝
(

I∏
i=1

θai−1
i

)
·
[

I∏
i=1

(
J∏

j=1

λ
bij−1
ij

)]
·
(

I∑
m=1

λmr1 · θm

)

=
I∑

m=1

{(
I∏

i=1

θ
ai+δm

i −1
i

)
·
[

I∏
i=1

(
J∏

j=1

λ
bij+δ

mr1
ij −1

ij

)]}
�
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s¿

δm
i =





1 �i = m�

0 �s�
( δmr1

ij =





1 �i = m���j = r1�

0 �s�O

@�4°±f²³´�Øw'ñò�

P1(θ,Λ | R1 = r1) =
I∑

m=1

{
Am

A+

[(
I∏

i=1

θ
ai+δm

i −1
i

)
·
(

I∏
i=1

J∏
j=1

λ
bij+δ

mr1
ij −1

ij

)]/
Am

}
�

(2.4)

s¿

� Am = B(a + δm) ·
I∏

i=1

B(bi∗ + δmr1
i∗ )�

� A+ =
I∑

m=1

Am�

� a = (a1, a2, . . . , aI)�

� δm = (δm
1 , δm

2 , . . . , δm
I )�

� bi∗ = (bi1, bi2, . . . , biJ)�

� δmr1
i∗ = (δmr1

i1 , δmr1
i2 , . . . , δmr1

iJ )O

��θ�4°
ïº�î4°|���Þ4°»¼�
��

E(θi|R1 = r1) =
I∑

m=1

Am

A+

ai + δm
i

a+ + 1
� i = 1, 2, . . . , I� (2.5a)

E(θ2
i |R1 = r1) =

I∑
m=1

Am

A+

(ai + δm
i )(ai + δm

i + 1)

(a+ + 1)(a+ + 2)
� i = 1, 2, . . . , I� (2.5b)

(

V ar(θi|R1 = r1) = E(θ2
i |R1 = r1)− (E(θi|R1 = r1))

2� i = 1, 2, . . . , IO

~�YZ�¬iÃ|�����ÝÛ (2.4)��ý°-
ïÞ k = 2� (2.2)��

 �Ti!"4�4°±f²³´��

P2(θ,Λ | R1 = r1, R2 = r2) ∝
(

I∏
i=1

θai−1
i

)[
I∏

i=1

(
J∏

j=1

λ
bij−1
ij

)](
I∑

m1=1

λm1r1 · θm1

)(
I∑

m2=1

λm2r2 · θm2

)

=
I∑

m2=1

I∑
m1=1

{(
I∏

i=1

θ
ai+δ

m1
i +δ

m2
i −1

i

)
·
[

I∏
i=1

(
J∏

j=1

λ
bij+δ

m1r1
ij +δ

m2r2
ij −1

ij

)]}
O
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@�4°±f²³´�w'ñò�

P2(θ,Λ | R1 = r1, R2 = r2)

=
I∑

m2=1

I∑
m1=1

{
Am1m2

A++

[(
I∏

i=1

θ
ai+δ

m1
i +δ

m2
i −1

i

)
·
(

I∏
i=1

J∏
j=1

λ
bij+δ

m1r1
ij +δ

m2r2
ij −1

ij

)]/
Am1m2

}
�

s¿

� Am1m2 = B(a + δm1 + δm2) ·
I∏

i=1

B(bi∗ + δm1r1
i∗ + δm2r2

i∗ )�

� A++ =
I∑

m2=1

I∑
m1=1

Am1m2O

��θ�4°
ïº�î4°|���Þ4°»¼�
��

E(θi | R1 = r1, R2 = r2) =
I∑

m2=1

I∑
m1=1

Am1,m2

A++

· ai + δm1
i + δm2

i

(a+ + 2)
�i = 1, 2, . . . , I� (2.6)

E(θ2
i | R1 = r1, R2 = r2) =

I∑
m2=1

I∑
m1=1

Am1,m2

A++

·(ai + δm1
i + δm2

i )(ai + δm1
i + δm2

i + 1)

(a+ + 2)((a+ + 2) + 1)
�i = 1, 2, . . . , I�

(

V ar(θi | R1 = r1, R2 = r2) = E(θ2
i | R1 = r1, R2 = r2)−(E(θi|R1 = r1, R2 = r2))

2�i = 1, 2, . . . , IO

@��4°±f²³´�� I2�� I + 1LDirichlet
ï #�$�
ïO'@�

æ�YZw'%&��YZTiÃn���4�4°±f²³´�Û�� In��$

�
ïÌ��{�����4°º������'(A)*�'+�YZ ,�Q

�õT-.�/�O
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