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!! z{]��@ 

"! z{Hx6FGHXgopqr@ 
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!! Bcd]��@ 

"! KCL"nMNnt�nt�OOO 

!! z{4f:7 fqnBcd]¡¢£@s�P(D|
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!! xyz{7|}~�� 
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!! ½¾¿ms�]¦�elikelihoodYfS´ 

!! ABÀghijklÁÂqBcdg¡¢�k@
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!! ØÉ��]s�f��ÌÙ 

"! P(HX)6FGHXgopqr@s� 

"! P(HY)6FGHYgopqr@s� 

!! ÍkÚk7ØÉ��>���nz{gVqr@
½¾¿mqBcdgËjk@s�¥¦�]%§ 

"! P(D|HX)6FGHXgop7Û>KCL"nMNgr
@s� 

!! ØÉs�P(HX)"¦�P(D|HX) 

¥ØÜs�P(HX|D)!
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UV7WXYhttp://yougisha-x.com/!
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!! FGHXgop7ÛnMNgr@ßà~uZ!

!"#7��>?@½¾¿ms�!

!! FGHXgop7fmnMNg±r@²ßà~uZ 

!! ½¾¿ms�Ì!

rb=1! ��=0!

P(Z1)! 0.4! 0.6!

P(Z2)! 0.9! 0.1!

áâ7ãä,P(X|Z1, Z2)!

Z1! Z2! opqr@=1! opq�S=0!

rb! rb! 0.4! 0.6!

rb! ��! 0.5! 0.5!

��! rb! 0.9! 0.1!

��! ��! 0.7! 0.3!
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Z2!
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MN!
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!! ?bÇé�>nêÈ7ØæAfBgr@f£@ 

!! ëÛs�¥½¾¿ms�"ìís� 

P(AîBY¥ P(A|B)P(BY 
gµ�£@T 

!! ëï>n P(BîAY¥ P(B|A)P(AYgµ�£@ 

!! P(AîBY¥ðP(BîAY 
ñðP(A|B)P(BY¥P(B|A)P(AY 
ñðP(A|B)ð¥ P(B|A)P(AY/ P(BY 

!! «kg±!"#7��² 
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!! ØæAfØæBgòm@s�P(A)nP(B) 

!! ØæA7óôØæAc 

! 

P A |B( ) =
P B | A( )P A( )

P B | A( )P A( ) + P B | A
C( )P A

C( )

=
P B | A( )P A( )

P B( )

!"#7��>?@½¾¿ms�!

! 

P X =1 | Z
2

=1( ) = P X =1 | Z
2

=1,Z
1

= 0( )P Z
1

= 0( )

+P X =1 | Z
2

=1,Z
1

=1( )P Z
1

=1( )

= 0.5 " 0.6 + 0.4 " 0.4 = 0.46

!! MNg±r@²Ö¹>FGHXgop7ßà~uZ 

!! KCL"g±�S²Ö¹>FGHXgop7ßà~
uZ 

! 

P X =1 | Z
1

= 0( ) = P X =1 | Z
1

= 0,Z
2

= 0( )P Z
2

= 0( )

+P X =1 | Z
1

= 0,Z
2

=1( )P Z
2

=1( )

= 0.7 " 0.1+ 0.1" 0.9 = 0.16

!"#7��>?@½¾¿ms�!

! 

P Z
2

=1 | X =1( ) =
P X =1 | Z

2
=1( )P Z

2
=1( )

P X =1( )

P X =1 | Z
2

=1( ) = P X =1 | Z
2

=1,Z
1

= 0( )P Z
1

= 0( )

+P X =1 | Z
2

=1,Z
1

=1( )P Z
1

=1( )

= 0.5 " 0.6 + 0.4 " 0.4 = 0.46

P X =1( ) = P X =1 | Z
1

= k,Z
2

= l( )P Z
1

= k( )P Z
2

= l( )
l= 0

1

#
k= 0

1

#

= 0.7 " 0.6 " 0.1+ 0.9 " 0.6 " 0.9

+0.5 " 0.4 " 0.1+ 0.4 " 0.4 " 0.9

= 0.692

P Z
2

=1 | X =1( ) =
0.41" 0.9

0.692
= 0.598
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1
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5
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Thomas Bayes (1701?-1761)!

!! ?@A@BCD7EF 

!! GÜ>nHI7½¾¿ms�
>%£@<Jg#K�knL
Mf��#Ì�k@ 

"! ±ØÜ²q½¾N�jkl±ØÉ²
7s�]%§qm@«f¥±!"
#7��²]#K 

http://plus.maths.org/!
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!! QRSTDÛ`7ø'DOp·+H 

"! UÕv�Vn$%+nWXY+��qZI 

"! QRSTDÛ`>[\*]]\�lg^_�kn`a�
k@ QRSTDbc7de>>"D£@ 

!! !"#7��7±f¢s�² 

!! gh7ij7f¢>!"#7��]PÄ 

"! ij734]ÄSl7gkl!

http://upload.wikimedia.org/!

Stigler (1975)!
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!! pü+q+qTrÀsO°(>tu�lvbwxT 

"! yzLc{|}OmS~�O�D�DeUCLYB� 

"! nKoD¥�"rD7��7nKoDu��eù�DY 

!! *%�·n���xn�2��ns�Õ27�÷�
��7��q$%+7#X>�h 

"! �xO*%unø'D{OO�À�Df7-ë��µ� 

!! nKoD>?@s�Õ27�÷� 

"! �Õ2ed"�4Yn�·Õ2Oð�2Õ2O�Õ2ed"�=Yn
O��cBD�7tÕ2ed"��Yn�#Õ2ed"��YnðF
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http://upload.wikimedia.org/!

nKoDe�Yf�"rD!

!! ù�DOnKoDumcÀOnKoD7�� 
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!! e$%ABÀMgµ�£@Yz{6H 

!! !"#7��]ÄS@f 

Bcdghijkl½¾qz{HeÈØbABÀ
MYgµ�£@s�un 

  P(H|D)=P(D|H)P(H)/P(D)!

!"#7��f$%�;¢!

!! ABÀMgµ�£@qrÚ´z{H7s�P(H) 

!! Bcdga�j�Sfm7z{7s� 

!! ÇÛ7ØÉs�fK�£«fgqm@ 
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!! ABÀMgµ�£@fS´z{]��@É>n
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��@«fgAÞ>ßà 

!! ¶·7ABÀgµ�£@fz���n¨ABÀ
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!"#7��f$%�;¢!
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!! ¨ABÀ7½¾¿ms� 

ez{7äqBcdgËjk@¦ j��¥¦�Y 

!! ¡¢BcdgËjk@s� 

!"#7��f$%�;¢!

!! !"#7��?bnBcdghijklÖ¹7A
BÀgµ�£@s� 

!! ØÉs�f½¾¿ms�e¦�Y�jABÀg
µ�£@s�]Å�l«f>å�j�S 

!! ABÀ:æ�7s� %§��ç?´!

ØÉs�7èÜ~!

!! �mé�nå¤7°¡f��ØÉs�eëÛs�Y
]hil 

!! °¡�>ØÉs�]hi@vwuèÜ�Z 

!! ¯�°($%+Hg!"#$%+>ê<]ë
i@�ç 

ìò7íîe'�'OY!

!! ïOðnp7+Î>nï¹pñ+òóô�ðõ
��+òóô�]ö÷@ 

!! ø}>ï¹pñ+òóô7+Î>r´s�u 

1/(n+1) 

,ðf�@ 

!! ·+�xùw>?btÝßà 



ìò7íîe'�'OY!

!! n=17fmnÝj� 

!! n>17fmnn+1p6mpem=0, …, n+1Ygï¹
qr@s�un¬H7npqmp7ï¹7+Î
>rSnn+1p¨uðõ7+Î>r´«fÏ�jn
[(n-m)+1]/[(n+1)(n+2)],f�@ 

!! ÍkØqm -1p7ï¹7+Î>CSnú>r´
+Îgï¹7+Îqr@s�un 

 [(m-1)+1]/[(n+1)(n+2)],f�@ 

!! «7êÈ]û£fn1/(n+2),f�@,,ü 

�çýÔÕ7þî!

!! r@ØÉs�]hilfmnØÉs�gÍkÿ
!õijk�SÖ¹nÜQÍk]ØÉs�fÐ
��?S«f 

!! "6 

"! ï¹7+Î>C´s� 1/(n+1) 

"! ÎØk�¤@�#g$7�qr@s� $ 

ìò7íîf!"#7��!

!! f«Úqnï¹7+Îr@Suðõ7+Î>C´
s�un¬Hu%Õ%Ões�1/2Yfõi@7g
Çé�eãäOãä>?@ØÉs�Y 

"! °¡�>ØÉs�u4Çfõi@ 

!! ØÉÕ2u4ÇZð�´&�£k�SSZðfS´
G']ìò7íîf!"#7��]¢Ý��t 

"! (Ýfï¹7+Î��b>C´ÁÄ]$� 

ìò7íîf!"#7��!

!! ¬H>r´npgï¹pñ7+Îqr@6ØæA 

!! ú>r´mpgï¹pñ7+Îqr@6ØæB 

!! !"#7��?bn!

! 

P B | A( ) =
P A |B( )P B( )

P A( )

=
1 n + m +1( )
1 n +1( )

=
n +1( )

n + m +1( )



ØÉe°¡Ys�uº3!

!! n!%nm!%�jnP(B|A)!0 

!! Ï�jfSÝ�n(Ýfï¹7+Î>rÝl�jn
úuðõ7+Î>C´ÏÚ´nfS´;¢uµ�
��S 

!! ØæA>�£@r@��7GSu)*qm�S 

!! ØÉs�7*�g'�qu�S 

!! ØÉs�g°¡>?@«f]Ð�@}Ãqº3 

s�+·>�£@!"#7��!

!! ¡¢�Yf&'(cd!7s�)�%· 

p(")!p(y) 

!! !"#7�� 

!! ØÉÕ26 p(") 

!! ØÜÕ26 p("|y)!

s�+·>�£@!"#7��!

!! ,/&'(cdus��>+M£@ 

!! p(y)u">-/��Sl�n�·fK�8@ 

.Bcdg¡¢�k@f1��k@ 

!! s�+·>�£@!"#7�� 

,,r@Su 

ØÉÕ2fØÜÕ2!
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!! ���xABÀ 

!! {Ý+·X=(x1, …, xi, …, xn)f&'(cd 

g//7Ûn0{Ý+·u�íÕ2>1´ 

!! «7fmn!"#7��]ÄS�&'(cd]Å
�@>unÿä7ØÜÕ2]%§£@!

���xABÀ7!"#;�e:Y!

!! ���xABÀ 

!! 9:27s�Õ2 

!! 0{Ý+·7ØÜs� 

���xABÀ7!"#;�e=Y!

!! ¦�%·!



!À3c"4ªe4Y!

!! ,�74ªq,�µ5�6Í7I7�,ga�Ý�
S@fm6Pägµ5£@s�!

s�µ5 

I7�"!
n-s�µ5 

I7�1-"!

!À3c"4ªe:Y!

!!                  ,,uÿä7?´�~i]8È 

!cd%·!

9Dr%·!

!cd%·7"! 9Dr%·7"!



!À3c"4ªf¦�%·!

!! !À3c"4ª>?@¦�%· 

!!  ¡[0, 1]q:Õ£@fnØÜs�uÇ}>Ëjk@!

!À3c"4ª>?@¦�%·!

¦�þ�e4Y!

!! ABÀ1qun40;7¡¢Bcd7´<12;g
¡¢�klf£@ 

!! «7fmnI7�">%£@¦�%·uúV7?
´>Ì�k@ 

!! I7�"=0.257fmnABÀ4v>Bcd¡¢�
k@s�un=0.1057f�@ 

¦�þ�e:Y!

!! «7'�]n>7¡,�jõi@ 

!! ABÀ4v>12;7Bcdg¡¢�k@Øq>n
£;7Bcd]¡¢��¤�u�j�S7� 

!! ?7ê2Õ2!



¦�þ�e=Y!

!! £�4ª��£�µ5�l�fS´���ir
k�e¦�g$%ABÀ>%£@Bcd7£@
�7��]8Ý�Sk�Y6©"%�>r@¦
�%·�juëA�<gèmW�k@B 

!! CDßà~7~igtÝ�k�S@«fq6¦
�fØÉ��g/0£@«fgE�k@B 

±ëÇ~²f±ßD~²!

!! ëÇ~ð(identification) 

"! £@�7,,,,,,,,>ÈS�,,,,,,,,,,,gµ
�£@fm6&'(cd,uëÇq�¤�u�j�S 

"! «7fm6ABÀuëÇq�¤�u�j�S 

"! ÙP>u6ëÇ~g/0��S«f /jk�S@ 

!! ßD~(exchangeability) 

"! n�7!À3c"4ª>ÓS�6µ5£@�·sgë
Aqrk�6µ5OklgÎA@FGg�´qrks
�uëAqr@ 

! 

y ("y # $)

! 

p y|"a( )=p y|"b( )

�Hø}�~|}7þ�!

!! n�74ª>lS��µ5£@��´�7s�g6
úVqÌ8@ 

!! ¦�fØÉ��g/0£@«f]tÝ!

!"#°(f¯�°(!

!! ¯�°($%+qu 

"! xyz{f��z{]���nxyz{7$%�|
}~]�� 

"! ABÀ7I7�"¥0.25�""0.25�gº3 

!! !"#°($%+qu 

"! xyz{>�����z{gµ�£@«f y»�
�S 

"! "]'DIJ�s��f��K�£ 



¯�°($%+7Ö¹!

!! xyz{6 "=0.25 

!! ��z{6 ">0.25 

!! p�uÔÕ>��Ss��fuSi�Sl�nx
yz{]�� 

"! ±«7ABÀu$%�>|}q�S² 

!"#°($%+7Ö¹!

!! ">0.25f�@s�p(">0.25)K0.7 

!! xyz{]��£@é�ÔÕ>LSs�q�S
fõi@ 

!! eëA«f]�Ý�S@?´ÏgYp�]ÄSlz
{��un¦�þ�>1Ý�S�Sl�nèÜ
qu�Sfõi@!

���xABÀ! ���xABÀ7¦�%·e4Y!

!! 0{Ý+·7½¾¿ms�Õ2 

!! 0{Ý+·7I7�fÕ± 

!! ¦�%·!



���xABÀ7;�!

!! ¬¦;�É¥¬�MNÉ 

!! ýO;�jfýOÕ±!

���xABÀ7¦�%·e:Y!

!! ¦�%· 

!! �9Dr%·!

���xABÀ7!"#;�!

!!   7ØÉ��fnðððð7ìíØÉ�� 

!! ««qnððððuðððððððð7����æªP 

!!     u�9Dr%·!

ØÜÕ2!

!! ØÜ��7s�Õ2 

!! ØÜÕ2734!



y��ØÉÕ2!

!! ØÉ��>ÈS�£j��]8l�SÁÄqnØ
ÉÕ2>ÈS�QÜ>&'(cd]&���ØÜÕ
2]Ë?´f£@vw!

�� ¡!

!! ËjklØÜÕ2g�7����qm@7� 

!! 100(1-&)�� ¡ 

!! ¬LØÜ)� 

"! 100(1-&)�� ¡7 

¬ RS ¡ 

��øCc#7ØÉÕ27QÄ!

!! ØÉÕ2 

!! ØÜÕ2!

SÀQc7GØÉÕ2!

!! ,/&'(cd>%£@��]ÝE�>T´ 

"! Çé�MU-VØÉÕ2 

!! ØÜÕ2!



SÀQc7GØÉÕ2!

!! ØÜÕ2 

!! ØÜ34!

wWØÉÕ2e4Y!

!! ØÉÕ27XY]ZY[â£@ 

!! ØÉÕ2]wW�>hi@ 

"! "6\�ðððððððððððððððð]]&'(cdf��hi@ 

!! ���xABÀ79:2>%£@wWØÉÕ2 

!! ]&'(cd7Õ2 

wWØÉÕ2e:Y!

!! ØÜÕ2 

!! ØÉ��u9DrÕ2qÌ8@!

wWØÉÕ2e=Y!

1)! HI�qr@,/&'(cd#7ØÉÕ2f]
&'(cd$]hi@ 

2)! y|#]Îµ(sample)£@ 

3)! #|$]Îµ£@!



���xABÀ7!"#;�"! wW!"#>?@;�!

!! 9:27Õ±ý4Ç]Ð�@Ö¹ 

!! &'(cd]>D�ÀeEÀc�Y^>;�£@Ö¹ 

!! wWØÉ��>]&'(cd]è_ 

!! ØÜÕ2!

���xABÀ7!"#;�"!

!! 34n¯`O:n95%�� ¡]Øf�l"!

ABÀ³a!

!! &'(cd³a>%£@­�vw 

"! ØÜT~# 

"! !"#øbsdc 

!! ABÀ³a>%£@­�vw 

"! !"#��j8`!



ABÀ7ØÜÕ2!

!! !"#;�>?bnS¤È�7ABÀ,,,g;��
klf£@ 

!! r@ABÀ7ØÜÕ2s�]nå7£@�7AB
ÀØÜÕ2s�f©c£@«f>?bn�7ABÀ
gs��>ÎA5£S�]­�£@ 
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