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ÅÆYZÆWX6 3L�� (I = 3)�7·wx�$% (J = 7)�gh�ìþ#E°

θ =

(
0.5 0.3 0.2

)
�

λ =




0.4 0.05 0.05 0.15 0.15 0.05 0.15

0.05 0.5 0.05 0.1 0.05 0.1 0.15

0.05 0.05 0.4 0.05 0.1 0.1 0.25
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 �@E°�êë�ì��+�s�{��nO

l�ã�y��i�Æ°¤�α,β�bª'/`·op�

A. α,βÞþ#E°��V6±�O

B. α,βÞþ#E°��6 30%±�O

C. α,βÞþ#E°��6��±� 75%��À±� 20%�¹º±�² 30%O

�·op/~á

1. α+ = 3, 10, 50, 500, 1000

2. βi+ = 10, 500

ù10·Ip�¾ç���·Ip������{�©t¶�M(>?êë�ãO

��(¶��¡�+�������±�

rel −max(θ̃m) = Max1≤i≤I{ θ̃i − θi

θi

}� m = 1, 2, . . . , M� (6.1)

2¹º��±�

rel − ˜̄θm =
1

I

I∑
i=1

(
θ̃i − θi

θi

)� m = 1, 2, . . . , M� (6.2)

s¿θ = (θ1, θ2, · · · , θI)ñò ��������4°¹º��l θ̃ = (θ̃1, θ̃2, · · · , θ̃I)

ñò �¨��� (q-B)î¹º»¼�2 (AVS)�©�ª�« (Gibbs sampler)���

�4°¹º�O
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l©t¶�M(345�������±��¹º

rel −max(θ̃) =
1

M

M∑
m=1

{rel −max(θ̃m)}� (6.3)

'(¹º��±��¹º

rel − ˜̄θ =
1

M

M∑
m=1

{rel − ˜̄θm}� (6.4)

Ñ³´ Mì��êë¿�q-BîAVS�Gibbs sampler��6µì!����±�&

ãÀ�26µì!¹º��±�&ãÀ�ý�¶·£·A�ÁÂ�\dO

@
�dwS¸´A�ñ 1iñ 6�=@
�dy¹)�����±�º»

H¼¤gHA-1îHB-12HC-1�l¹º��±�º»HÝ½ HA-2îHB-22H

C-2O

¾��>PC ≡ 1
I

∑I
i=1

βi+

αi
�����êë�ybª�Æ°¤��YZÛ'@C

+�¨Ý Ã¿Ä�ßç¿^_�ßçÚ�|� q-BîAVS�Gibbs sampler�8B

���>?¡�O

6.1  �!� (1 ≤ n ≤ 9)�"#$%

{ÄQR¸��{�1 ≤ n ≤ 9�op/áêë�l���·Ip�������

{�À©t¶� 100(>?êë�ãO

A. α,βÞþ#E°��V6±�O

Æ°¤�α�bª��

�α+ = 3��α = (1.5 0.9 0.6)�

�α+ = 10��α = (5 3 2)�

�α+ = 50��α = (25 15 10)�

�α+ = 500��α = (250 150 100)�
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�α+ = 1000��α = (500 300 200)�

Æ°¤�β�bª��

�βi+ = 10��β =




4 0.5 0.5 1.5 1.5 0.5 1.5

0.5 5 0.5 1 0.5 1 1.5

0.5 0.5 4 0.5 1 1 2.5



�

�βi+ = 500��β =




200 25 25 75 75 25 75

25 250 25 50 25 50 75

25 25 200 25 25 50 125



�

=¸´¿�ñ 1îñ 2wT� Æ°¤�α,βÞþ#E°��V6±��op

/�q-B2AVS�������±�À����{���l����
op/q-B

���¬Á~Óõ��AVS!��lGibbs sampler�������±�ÝL»�ã

¹ÂO

l=����±�º»HA-1�¹º��±�º»HA-2Àw'ö���α+ = 3

�Æ°MN/� n = 3��q-B�������±��:;��Gibbs sampler�E

AVS α+ = 3îβi+ = 10�Æ°MN/� n = 4���:;��Gibbs sampler�

lα+ = 3îβi+ = 500�op/��² n = 7�:;��Gibbs samplerO¾��

α+ = 10îβi+ = 10�Æ°MN/� q-B2AVS� n = 82 9��������

±���Gibbs sampler�lα+ = 10îβi+ = 500�op/�q-B �²n = 6���

Gibbs sampler�AVS�������±�Ý;Ã�`9�¿�À�O

s�op/ q-B2AVS���±���OÀ6���¬Á�EÄ�
�op

À�Gibbs sampler��ÀO¾���α+Å��q-B2AVS���±��Å�® 0�

lA6βi+»���AVS���±���Óõ�!�® 0O

B. α,βÞþ#E°��6 30%±�O

Æ°¤�α�bª��
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�α+ = 3��α = (1.35 0.99 0.66)�

�α+ = 10��α = (4.5 3.3 2.2)�

�α+ = 50��α = (22.5 16.5 11)�

�α+ = 500��α = (225 165 110)�

�α+ = 1000��α = (450 330 220)�

Æ°¤�β�bª��

�βi+ = 10��β =




2.8 0.65 0.65 1.95 1.95 0.65 1.35

0.65 3.5 0.65 1.3 0.65 1.3 1.95

0.65 0.65 2.8 0.65 1.3 1.3 2.65



�

�βi+ = 500��β =




140 32.5 32.5 97.5 97.5 32.5 67.5

32.5 175 32.5 65 32.5 65 97.5

32.5 32.5 140 32.5 65 65 132.5



�

=¸´¿�ñ 3îñ 4'(����±�º»HB-1�¹º��±�º»HB-2

wö�� Æ°¤�α,βÞþ#E°��6 30%±��� q-B2AVS������

�±�OÀ����{��������
op/ q-B���¬ÁÓõ�AVS

��Gibbs sampler�������±�ÝL»�ã¹ÂOs�Æ°MN/`·A�

���¬ÁO2opA�êëßà�¼R�� q-B2AVS���±���OÀ6�

��¬Á�EÄ�
�opÀ�Gibbs sampler��ÀO�����α+Å��q-B

2AVS���±��Å�® 0�lA6βi+»���AVS���±���Óõ�!�

® 0O

C. α,βÞþ#E°��6��±� 75%��À±� 20%�¹º±�² 30%O

Æ°¤�α�bª��

�α+ = 3��α = (1.14 0.36 1.5)�

�α+ = 10��α = (3.8 1.2 5)�

�α+ = 50��α = (19 6 25)�
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�α+ = 500��α = (190 60 250)�

�α+ = 1000��α = (380 120 500)�

Æ°¤�β�bª��

�βi+ = 10��β =




1 0.9 1.7 3.9 0.4 0.5 1.6

1.9 1.7 1.8 1.1 0.8 0.4 2.3

2.3 1.6 1.4 2.5 0.6 0.8 0.8



�

�βi+ = 500��β =




50 45 85 190 20 25 80

95 85 90 55 40 20 115

115 80 70 125 30 40 40



�

=¸´¿�ñ 5îñ 6wT� Æ°¤�α,βÞþ#E°��6��±� 75%�

�À±� 20%�¹º±�² 30%��2-K·op���q-B2AVS������

�±�À���{����l����
op/�quasi-Bayes���¬ÁÓõ�

AVS��lGibbs sampler�������±�ÝL»�ã¹ÂO

?1����±�º»HC-12¹º��±�º»HC-2w'ö���α+ = 3

�Æ°MN/� n = 4��q-B�������±��:;��Gibbs sampler�

l�² n = 8��AVS�������±��:;��Gibbs samplerO¾��

α+ = 10îβi+ = 10�Æ°MN/�q-B2AVS���±���À�Gibbs sampler

��À�A6� n = 9��quasi-Bayes�����±����Gibbs samplerOl

α+ = 10îβi+ = 500�op/�q-B�² n = 7��������±�:;��

Gibbs sampler�AVSÝRçÙÚ���±�;Ã�`9�¿�À9Os�opÝ2

-K·op��� q-B2AVS���±���À6���¬Á�E�
�opÀ

�Gibbs samplerÀO�����α+Å��q-B2AVS���±��Å�® 0�E�

ÙàA6βi+»���AVS���±���Óõ�!�® 0O

YZÛ`·opêëßà��d^_)Ù/�ñÆ�s¿�� Çop�Æ

°MN/��������±��À9�'A5M9È0Æ°¤��bª2C+�
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�Z�'(¤��bªÙÚklêë�ßàO

βi+ α+ C Case A(Case B Case C

10 3 11.481 AVS�n < 4,Gibbs� 4 ≤ n ≤ 9 AVS�n < 8,Gibbs� 8 ≤ n ≤ 9

(n = 1 ∼ 9) 10 3.4444 AVS�n < 9,Gibbs�n = 9 AVS

50 0.6889 q-B q-B

500 0.0689 q-B(AVS) q-B(AVS)

1000 0.0344 q-B(AVS) q-B(AVS)

500 3 574.07 AVS�n < 7,Gibbs� 7 ≤ n ≤ 9 AVS�n < 8,Gibbs� 8 ≤ n ≥ 9

(n = 1 ∼ 9) 10 172.22 AVS AVS

50 34.444 AVS AVS

500 3.4444 AVS(q-B) AVS(q-B)

1000 1.7222 q-B(AVS) q-B(AVS)

s¿q-B(AVS)ñò q-B2AVS�������±�+ô�®�À�É'/�7��

�6 47���E� q-B���±���AVSÊÀ�É��=ì��ö�q-B�¡�

��AVSãË�y'YZÛK·A�À���ñò@�FK·A�Àw'��8

B���O�	AVS(q-B)O����kÌOl=�opA2opB�ßç�¼R

��y'YZª|9�Í�höO

6.2 &�!� (10 ≤ n ≤ 15)�"#$%

1Q�Ä`·opêëßà�����±�H2¹º��±�HYZ%&�Îs 

α+ = 3î10î50�Æ°MN/��{� 1 ≤ n ≤ 9�� q-B2AVS��������

±�����{���l6Óõ���¬Á�lGibbs sampler��������±

���L»��ã¹Â�E6ÏÐ�Ñ�¬Á�æ_ α+ = 3î10î50�Æ°MN

/��{�n}���Gibbs sampler��������±�Û��`LA�¿�À

�O
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y' {ÄÒÓ¿�YZÛ �5.1Ä�Æ°¤�îêëßà�½¾�èw' 

��{�n = 1, · · · , 9���±�º»HÔÁ�?�Q
�¿�{��êëßà�æ

_q-BîAVSÞGibbs sampler ¿�{�¡��ÁÂO

=������{�����4°º������'(A)*�¥@YZ �

���,�Q���/�O�Ù��{�n = 13����� ,�Qy�Õ/�

��² 30.16031Ö�n = 15��y���² 299.5075ÖO~{µ¿YZ¦§' q-Bî

AVS2Gibbs sampler`·A���2����ã�y'{Ä βi+ = 10�Æ°

MN/�êë�{�n = 13î15�opÌl βi+ = 500�Æ°MN/�êë�{�

n = 12î14�op�×'@
¿�{��êëßà�·Ø`·A� ¿�{��

¡��ÁÂOl��ÄÙ���yÕ/����YZ �{�n = 12î13�©t¶

� 100(>?êë�ã�l�{�n = 14î15�A©t¶� 30(>?êë�ãÌs

���{���{��� 15'Q�o@ @UR?¾çO¾�YZ¡��α+ = 500

2 1000��q-B2AVSÞGibbs sampler�º»H���opÏÇ�%� �{��

�Úf 500��a�y'{ÄOR?½¾F��Æ°MN/�opO

'/�¸�¿�{���`·opêëßà�����±�º»H (HA-1î

HB-1îHC-1)'¹º��±�º»H (HA-2îHB-2îHC-2)yá�¾ç�

A. α,βÞþ#E°��V6±�O

=¸´�����±�º»HA-12¹º��±�º»HA-2wö���α+ = 3î

βi+ = 500�Æ°MN/�q-B����������±�2¹º��±�À6

�Ñ�¬ÁOlGibbs sampler α+ = 102 50���±�º»HØRÙ�{�

1 ≤ n ≤ 9�¬Á¹Û��Ñ�Ül���{���lÝ�ÝÀ�y'Gibbs

sampler α+ = 10îβi+ = 5002α+ = 50�Æ°MN/��{� n�� 9����

�±�º»H2¹º��±�º»HÀV6?e=�ÑÞq-B�AVS�º»H��O

B. α,βÞþ#E°��6 30%±�O
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��=¸´�����±�º»HB-12¹º��±�º»HB-2wö�� α+ = 3

�Æ°MN/�q-B����������±�2¹º��±�À6�Ñ�¬ÁO

lGibbs sampler2opAä�� α+ = 102 50���±�º»HORÙ�{�

1 ≤ n ≤ 9�¬Á¹Û��Ñ�Ül���{���lÝ�ÝÀ�y'�{�n��

9�o@/�Gibbs sampler�����±�º»H2¹º��±�º»HÀV6?

e=�ÑÞq-B�AVS�º»H��O

C. α,βÞþ#E°��6��±� 75%��À±� 20%�¹º±�² 30%O

=¸´�����±�º»HC-12¹º��±�º»HC-2wö��q-B2AVS 

@op/�����±�2¹º��±�À�ã¹Û���Ìl α+ = 50�Æ°

MN/�Gibbs sampler��������±�º»H����{���lÝ�Ý

À�y' �{�n�� 9�����±�º»H2¹º��±�º»HÀV6?

e=�ÑÞq-B�AVS�º»H��O

�4YZÛ`·op 
¿�{�êëßà�dý�^_Î	)Ù/�ñ

Æ�s¿O�� Çop�Æ°MN/��������±��À9�

βi+ α+ C Case A(Case B Case C

10 3 11.481 Gibbs Gibbs

(n=13î15) 10 3.4444 Gibbs AVS

50 0.6889 q-B q-B

500 3 574.07 Gibbs Gibbs

(n=12î14) 10 172.22 AVS AVS

50 34.444 AVS AVS

={Ä�êëßà%&���{���4�q-B2AVS���±�º»H�:;

6Þ��o@�ÑRÙ�{�À��aÛ>�y'9[Ræ_ q-BîAVS2Gibbs

sampler �{�!��¡��ÁÂUõ��ã-.O @YZ×\¤¿À�{�ê

ë�d��á�¶·@�b�ßäLA��8B���¡�±���ãÀO
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