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1.1 Úó

1.1.1 l��dúª`å

�VÇúª!��dúª

� B1,B2, · · ·Bn (n �k�½Ã¡) ´���m Ω ¥���
��¯�+ (q¡� Ω ���©y), - A � Ω ¥���¯
�, K�VÇúª�:

P(A) = P

( n∑
i=1

ABi

)
=

n∑
i=1

P(A|Bi )P(Bi ).

ù�úªò��¯� A ©)¤�
üüØ���¯��¿,
��O� P(A) ØN´§�©)��@
¯��VÇN´O
�§l
¦ P(A) �O�C�N´
.

3�VÇúª^�e§� A � Ω ¥���¯�, P(Bi ) > 0,
i = 1, 2, · · · , n, P(A) > 0, KU^�VÇO��{k

P(Bi |A) =
P(A|Bi )P(Bi )

P(A)
=

P(A|Bi )P(Bi )
n∑

j=1
P(A|Bj)P(Bj)

.

ù�úª¡���d (Bayes) úª.
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��dúª�¿Â

l/ªþwù�úªØL´^�VÇ½Â��VÇúª�{

üíØ. �¤±Í¶§´3ù�úª�ón¿Âþµ3vk
?�Ú&E (Ø�� A u)) e§<�é B1,B2, · · ·Bn u)

�U5���@£ÏL P(B1),P(B2), · · · ,P(Bn) 5Ny¶
3k
#&E (�� Au))�§<�é¯� B1,B2, · · ·Bnu

)�U5��#@£Ny3 P(B1|A),P(B2|A), · · · ,P(Bn|A).

XJr¯� A w¤/(J0§rÃ¯� B1,B2, · · · ,Bn w¤

��ù�(J��U/�Ï0§K�±/�/r�VÇúª

w¤d/�Ï0í/(J0. 
��dúª�Ð��§Ù�
^3ud/(J0í/�Ï0. y3k
(J A, 3�� A
u)�¯õ�Ï¥§�.´=��Ï��
 A u) (½�µ
�.´=��Ï�� A u)��U5��)ºù´F~)¹
Ú�ÆEâïÄ¥~���¯K. �we~µ
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��~f

~ 1.1.1 �«�ä,Jw�ÁJ, ²�KÁ�kXeP¹:
Jw¾<Á�(J´�5�VÇ� 95%, �Jw¾<Á�(
J´Ò5�VÇ� 95%. y^ù«ÁJ3,�«?1JwÊ
�, �T�«Jwu¾Ç� 0.5%, ¯,<�A��5�TX
Û�ä¦´Ä�kJw.

� A L«/�A��50�¯�, B L«/��äö�J
w0�¯�,K B1 = B Ú B2 = B̄ �¤��¯�+. dK¿

P(A|B1) = 0.95, P(A|B2) == 1− 0.95 = 0.05,

P(B1) = 0.005, P(B2) = 0.995.

y3���´ P(B1|A) Ú P(B2|A). d��dúª´�

P(B1|A) =
P(A|B1)P(B1)

P(A|B1)P(B1) + P(A|B2)P(B2)
= 0.087 = 8.7%

P(B2|A) = 1− 0.087 = 0.913 = 91.3%.
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w, ���±¦Á�(J¥�5. ,<ý��Jw��U5
é�§�k 8.7%, w�¦Ø7;Ü§�±�����?�Ú
�u�§±BüØù�¦:.

��d�{�Ä�*:´d��dúªÚ�
5�. l/ª
þwù�úªØL´^�VÇ½Â���{üíØ§�§%

�¹
8Bín��«g�§�5Æör§uÐ¤�«'u

ÚOíä�XÚnØÚ�{§¡���d�{.

dù«�{¼��ÚOíä��Ü(J, �¤
��dÚO
Æ�SN. &Á��dÚO, D��N��d*:´'uÚ
Oíä����(�{�@
Æö/¤
ênÚOÆ¥��

�dÆ�. ²; (ªÇ) Æ����dÆ�CA�c5��
ØíÄ
ênÚOÆ�uÐ.
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n«&EÚ��dÚOÆ

�r��À��ÅCþ§§kVÇ©Ù§¡�oN©Ù. X
J·�®²��oN�©Ù/ª§ùÒ�
·��«&E§

¡�oN&E.

,	�«&E´�����&E§Ò´loN¥Ä����

¤Jø�&E. ù´�/m¹0�&E. ���õ§Jø�
&E�õ. oN&EÚ��&E�3�å,¡�Ä�&E.

ÄuoN&EÚ��&E (½Ú¡�Ä�&E) ?1ÚOí
ä�nØÚ�{¡�²;£�;¤ÚOÆ.

,	�«&E¡�k�&E§Ò´3Ä��c§k'¯K¥

��ëê�&E. ��k�&E5g²�Ú{¤]�.

Äuþãn«&E?1ÚOíä��{ÚnØ¡���d

ÚOÆ. §�²;ÚOÆ�Ì�«O3u´Ä|^k�&E.
3¦^��þ�´�3�O�. ��d�{­À®Ñy��
�, éÿ�u)����Ø��Ä.
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k�&E�3�~f

~ 1.1.2 =IÚOÆ[ L. J. Savage (1961) JÑ��-<&
Ñ�~f`²k�&Ek�´é­��§�we¡üÁ�µ

(1) � ~ØÚEÚ��å¬`¨UEOk�?�fp�´
��´ÚE. éd�
 10 gÁ�¨õ`é
.
(2) � ÑW[`¦U
l��WÌEO´°î (Haydn �
´#SA (Mozart) ��¬§3 10 gÁ�¥¦Ñ`é
.

3þ¡ügÁ�¥§XJ@�Á�ö´ßé�§zg¤õV

Ç� 0.5§K 10 gÑß¥�VÇ� (1/2)10 = 0.0009766, ù
´��é��VÇ§A�Ø�Uu).

~ 1.1.3 ,ó�)��«�¬, zFÄ��Ü©�¬±u�
¢¬Ç θ, ²L�ã�m�¼��þêâ, é θ �Ñ�O. Ò
�F�Ä��@1�¬�¢¬Ç θ 
ó, §�´���½�
ê, ¿Ã�Å5�ó; �ÅF�¢¬Ç θ É�ÅÏ��K�
¬k
ÅÄ. l�Ïw, ò/�F¢¬Ç θ0À��ÅCþ,

��O�,F�¢¬Ç´ù��ÅCþ���*	�.
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²���d�{

�â{¤]���E��©Ù

P
(
θ =

i

n

)
= πi , i = 0, 1, 2, · · · , n;
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1.2.1 k�©Ù���©Ù

k�©Ù���©Ù�½Â

½Â 1.2.1 (k�©Ù) ëê�m Θ þ�?�VÇ©ÙÑ¡
k�©Ù.
��á¥^ π(θ) L« θ �k�©Ù. ùp π(θ) ´�

ÅCþ θ �VÇ¼ê (=� θ �lÑ.�ÅCþ�§π(θi ),
i = 1, 2, · · · L«¯� {θ = θi} �VÇ©Ù. � θ �ëY.
�ÅCþ�§π(θ) L«��Ý¼ê). F π(θ) L«©Ù¼ê.
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´�½ X = x ^�e θ �^�©Ù§P� π(θ|x). 3k�Ý
��/, §��Ý¼ê�

π(θ|x) =
f (x , θ)

m(x)
=

f (x |θ)π(θ)∫
Θ

f (x |θ)π(θ)dθ

, (1.2.1)

Ù¥ f (x , θ) = f (x |θ)π(θ) � X Ú θ �éÜ©Ù. 


m(x) =

∫
Θ

f (x |θ)π(θ)dθ

� X �>�©Ù.
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@£u)
CzÚN�§N��(J¼�é θ �#@£¡
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i = 1, 2, · · · } L«§ù���©Ù´XelÑ/ª

π(θi |x) = f (x |θi )π(θi )
/ ∑

i

f (x |θi )π(θi ), (1.2.2)

e X �lÑ�, r (1.2.2) ¥�Ý f (x |θi ) wX¯� {X =
x |θi} �VÇ P(X = x |θi ), d�§(1.2.2) Ò´��dúª.
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1.2.2 :�O¯K

:�O¯K

3¼�ëê θ ���©Ù�§θ ��O�±^��þ�

θ̂B = E (θ|x) =

∫
Θ

θπ(θ|x)dθ =

∫
Θ θf (x |θ)π(θ)dθ

m(x)
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��±^��©Ù�¥ ê½��¯ê�� θ ��Oþ.
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1.2.3 b�u�¯K

b�u�¯K

�b�u�¯K���/ª´µ

H : θ ∈ ΘH ←→ K : θ ∈ ΘK

d? ΘH

⋃
ΘK = Θ, Ù¥ Θ ´ëê�m, ΘH ´ Θ ���ý

f8

¼�ëê θ ���©Ù�§O� ΘH Ú ΘK ���VÇ

pH(x) = P(θ ∈ ΘH |x), pK(x) = P(θ ∈ ΘK |x).

e pH(x) > 1/2, K�É H§ÄKáý H.
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1.2.4 «m�O¯K9~

«m�O¯K

3¦� θ ����Ý π(θ|x) �§¦ÚOþ A(x) Ú B(x),¦
�

P
(
A(x) ≤ θ ≤ B(x)

∣∣x)
= 1− α,

Ù¥ α ∈ (0, 1) ��½�~ê§K¡ [A(x),B(x)] � θ ��&
Ý� 1− α ��&«m.

~ 1.2.1 ��ÅCþ (r.v.) X Ñl��©Ù B(n, θ), θ �k
�©Ù� (0,1)þ�þ!©Ù U(0,1)§¦ θ ���d:�O.
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1.3.1 ÚO�ûn��

ÚOûün��

���mÚ��©Ùx: ��u���m X S��ÅC

þ X 9Ù©Ùx {Fθ(x), θ ∈ Θ} ´�¤ÚOûü¯K�1
����. ùp Fθ(x) ´ X �©Ù¼ê, θ ´��ëê, Θ �
ëê�m, X = (X1, · · · ,Xn) ´oN X �{ü��.

1Ä�m: ûüö½ÚOó�öé,�ÚOûü¯K�Uæ
��1Ä¤�¤���8Ü, �¡�1Ä�m, P� D . 3�
O¯K¥, D d���Oþ d(x) �¤, ~� D = Θ. 3u�
¯K¥ D �kü�1Ä|¤, = D = {d0, d1}, Ù¥ d0 L«

�É�b� H0, d1 L«áý H0.

��¼êµ ��¼ê´½Âu Θ × D þ��K¼ê, P
� L(θ, d). §L«ëê� θ �æ�1Ä d ∈ D ¤�É��
�. ~^�k²���!ýé���Ú�5���.

ÚOûü¯KÒ´ïÄXÛ�â�� X ��T�/À�1
Ä d ¦�Úå�²þ����.
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1.3.2 ºx¼êÚ���`ûü¼ê

1. ºx¼ê

½Â 1.3.1 ½Âu���m X S
��u1Ä�m D S
�¼ê δ = δ(x) ¡�ûü¼ê½�û¼ê.

� δ ´ûü1Ä, ëê� θ, ��¼ê´ L(θ, δ), ù�þ��
� X k', Ï
´�Å�. �æ�1Ä δ ��J^²þ��
�Ýþ´�éÜn�. ùÒÚ\Xeºx¼ê�Vg.

½Â 1.3.2 � δ(x) ´��ûü¼ê, ¡²þ��

R(θ, δ) = E [L(θ, δ(X))] =

∫
X

L(θ, δ(x))dF (x|θ)

=


∫

X
L(θ, δ(x))f (x|θ)dx, � X �ëY�ÅCþ,∑

x∈X
L(θ, δ(x))f (x|θ), � X �lÑ�ÅCþ.

� δ �ºx¼ê, d? F (x|θ) ´�½ θ � X �©Ù¼ê.
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1.3.2 ºx¼êÚ���`ûü¼ê

2. ���`ûü¼ê

Uì Wald �ÚOûünØ, µd��ûü¼ê����â,
Ò´Ùºx¼ê. ºx¼ê���Ð.

½Â 1.3.3 � δ1(x) Ú δ2(x) � θ �ü�ØÓ�ûü¼ê,
e R(θ, δ1(x)) ≤ R(θ, δ2(x)), é�� θ ∈ Θ, ����3�
� θ0 ∈ Θ ¦î�Ø�Ò¤á, K¡ δ1(x) `u δ2(x). e�
3 δ∗(x), ¦�é?�ûü¼ê δ(x) k

R(θ, δ∗(x)) ≤ R(θ, δ(x)), é�� θ ∈ Θ,

K¡ δ∗(x) ����`)½���`ûü¼ê.

éûü¼ê δ(x), eØ�3��`u§�ûü¼ê§K
¡ δ(x) ��NN�ûü¼ê.
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1.3.3 ��dºxÚ��d)

��dºxÚ��d)

½Â 1.3.5. � R(θ, δ(x)) �ºx¼ê§π(θ) � θ �k�©
Ù§K¡

Rπ(δ(x)) =

∫
Θ

R(θ, δ(x))dF π(θ) = Eπ[R(θ, δ(X))]

=

∫
Θ

∫
X

L(θ, δ(x))dF (x|θ)dF π(θ)

´ δ(x) ���dºx, =§´òºx¼êé θ �k�©Ù2
¦�gþ�.

½Â 1.3.6 � δ1(x) Ú δ2(x) � θ �ü�ûü¼ê§π(θ)
� θ �k�©Ù§e Rπ(δ1(x)) ≤ Rπ(δ2(x))§K¡ δ1(x) 3
��dºxe`u δ2(x). e�3 δ∗(x), ¦�é?�ûü¼
ê δ(x) k

Rπ(δ∗(x)) ≤ Rπ(δ(x)),

K¡ δ∗(x) �¤�Ä�ÚO�û¯K���d).
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