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單元 10: 全機率律與貝氏法則
({… §2.10)

ì2 1. ˚ {B1, B2, . . . , Bk} Ñ S íø}割

(partiton), J-�ùáA
:

(1) S = B1 ∪ B2 ∪ · · · ∪ Bk

(2) Bi ∩ Bj = ∅, i 6= j

ìÜ 2.8 (rœ0
, Law of Total
Probability). q {B1, B2, . . . , Bk} Ñ S íø}

割/ P (Bi) > 0, i = 1,2, . . . , k. †úLø9K A,

P (A) =
k∑

i=1

P (A|Bi)P (Bi)

<„> ÄÑ {B1, B2, . . . , Bk} Ñ S íø}割, ª)

A = A ∩ S

= A ∩ (B1 ∪ B2 ∪ · · · ∪ Bk)

= (A ∩ B1) ∪ (A ∩ B2) ∪ · · · ∪ (A ∩ Bk)

(根W}º
)
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/ A ∩ Bi È互斥, à-ÇFý:

QO根W互斥9Kí‹¶
J£乘¶
, )

P (A) = P (A ∩ B1) + P (A ∩ B2) + · · ·+
P (A ∩ Bk)

= P (A|B1)P (B1) + P (A|B2)P (B2) +

· · ·+ P (A|BK)P (Bk)

=
k∑

i=1

P (A|Bi)P (Bi)

Å. %�òQ° P (A) .q, Oñq° A í‘Kœ0

P (A|Bi), 7Jrœ0
ÈQË° P (A).

ìÜ 2.9 (ó«¶†, Bayes’ Rule). q

{B1, B2, . . . , Bk} Ñ S íø}割/ P (Bi) > 0,

i = 1,2, . . . , k. †úLø9K A,

P (Bj|A) =
P (A|Bj)P (Bj)∑k

i=1 P (A|Bi)P (Bi)

<„> íl根W‘Kœ0íì2,

P (Bj|A) =
P (A ∩ Bj)

P (A)
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QO@à乘¶
k,�í}ä, ª)

P (Bj|A) =
P (A|Bj)P (Bj)

P (A)

|(ørœ0
Tàk,�í}母, )

P (Bj|A) =
P (A|Bj)P (Bj)∑k

i=1 P (A|Bi)P (Bi)

Å. q� k �ŸÄ B1, . . . , Bk ªû_!‹ A, /©�

ŸÄ-û_!‹íœ0 (P (A|Bi)) J£©�ŸÄêÞí

œ0 (P (Bi)) Ì˛ø (ª°)), †«˝!‹ A uâ�

j �ŸÄ¨Aíœ0 ⇔ ° P (Bj|A), ªâó«¶†l

�|.

W 1. 5 ‘Þß(Jó°í§0Þß\Ôá, Ê£�8況

-}ÓœËßÞ| 2% í瑕疵¹. ®(J 100 _ø™

íj�包_ß1«£|. JÊ 3 ~v, Þß( 1 í瑕疵

0ÓÑ 5%. Dâ 3 ~F|íß¹2, L²ø™, �測

w2 3 _, êÛ�ø_壞¥, ½¤™uâÞß( 1 `¨

íœ0ÑS? VAkwF 4 ‘Þß(íœ0¢ÑS?

<j> I9K D = �eø™2í 3 _/�ø_壞¥í

9K. ¢I9K L1 = ß¹VAÞß( 1 í9K. †ú
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@í Venn diagram àÇý, /æ<4óçk°

P (L1|D)

?即, °!‹|Ak某øŸÄíœ0. Ä¤, 根Wó«¶

†, Ûl°|F�ŸÄ, à L1 D L1, êÞíœ0, J£

Ê®_ŸÄ-!‹êÞíœ0, à-F述. íl, ÄÑ�

5 ‘§0ó°íÞß(, ]©‘(Þßíb¾ª0uó°

í, 7)

P (L1) = 0.2

另Þß( 1 í瑕疵0Ñ 0.05, ª)

P (D|L1) = 3(0.05)(0.95)2 = 0.135375

°Ü,

P (L1) = 1− P (L1) = 1− 0.2 = 0.8

/

P (D|L1) = 3(0.02)(0.98)2 = 0.057624

ÄÑw它(í瑕疵0ÌÑ 0.02.

QO根Wrœ0
,

P (D) = P (D|L1)P (L1) + P (D|L1)P (L1)

= (0.135375)(0.2) + (0.057624)(0.8)

= 0.0731742
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|(, 根Wó«¶†,

P (L1|D) =
P (D|L1)P (L1)

P (D)

=
(0.135375)(0.2)

0.0731742
= 0.37

/

P (!‹|AkwF 4 ‘Þß()

= 1− P (L1|D) = 1− 0.37 = 0.63
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