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Conditional Probabilities
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Conditional Probabilities p(alA) = i) = 2D
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Conditional Probabilities SO, G4 _ P(AB)
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Conditional Probabilities SO, G4 _ P(AB)

P(A)  P(4)
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Conditional Probabilities SO, G4 _ P(AB)
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Conditional Probabilities SO, G4 _ P(AB)
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P(BA) P(AB)

Conditional Probabilities PBIA) = o2 = S
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Conditional Probabilities SO, G4 _ P(AB)

P(4)  P(4)

o EEHI7S
2) ARAEIKEURERE - A —iw PP EIK(B,) == ELEE]
AR FEE 55 — RA I TR R R 7

5 5
_ _ _ g

i=1 i=1
4g
P(G,|G,) =
(G21G1) 4g+3g+8w
g 4g
= P(G1G,) =

X
59+ 3c+8w 4g+ 3c+ 8w
12



Conditional Probabilities SO, G4 _ P(AB)

P(4)  P(4)

* The Multiplication Rule
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Conditional Probabilities p(alA) = i) = 2D
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Conditional Probabilities p(ai) = PC0) _ PAD)
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Bayes’ Formula

* Let £ and F be events. We may express E as
E = EFUEF¢
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P(E) = P(EF) + P(EF°)
P(E) = P(E|F)P(F) + P(E|F¢)P(F°)
P(E) = P(E|F)P(F) + P(E|F°)[1 — P(F)]
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Bayes’ Formula
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Bayes’ Formula

- 2N IR

- g3\

AEFINRATE—FRZEERI - BEMPERS IS
Solution

paar) = PAAD _ PAP(ALIA) 04X 05

P(A1) P(A1) 038

18



Bayes’ Formula
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Bayes’ Formula
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Bayes’ Formula
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Bayes’ Formula
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Bayes’ Formula

« 5+

ZEA—FIBANHELAEIK , ZB—RHEBANEETBIK - (EZEAREREY
H—R8 - BIEEBMEHEIN—FANE R (TR %‘EBL%HE’JHE) BRIE
ASTEIR B IR LE(R TIREER: EN5T2nFAIK) © FilfE:

(a) 5KP(R) » BHRBICEANDLRNZE —RBIKRAE -

(b) B FRE - ANBEAE BB MALIKE D, FREEIK ; ZEBEHARR
AL PKEAD, RAEZEK

24



Bayes’ Formula

« EEfhl+_—

(a) Solution
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Bayes’ Formula
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Bayes’ Formula
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Bayes’ Formula
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Bayes’ Formula
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Bayes’ Formula

e Definition of ODDS

The odds (&) of an event A are defined by
P(A)  P(4)

P(A¢) 1-P(4)
= EERER FASHEEERNRREE R ASEEASEFRIERAVECA -
P(A) = § 2+ P(A) = 2P(A°); - odds are 2.

If the odds are equal to a, then it is common to say that the odds
are “a to 1” in favor of the hypothesis.

30



Bayes’ Formula
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Bayes’ Formula
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P(E) = P(EF) + P(EF°)

Bayes’ Formula P(E) = P(E|F)P(F) + P(E|FS)P(F€)
P(E) = P(E|F)P(F) + P(E|F)[1 — P(F)]
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Bayes’ Formula
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Bayes’ Formula
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Bayes’ Formula
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ZRR,BB,RBRAIINERE=RFhR °
P(RB|R) = P(RBNR) _ P(R|RB)P(RB)
P(R) P(R|RR)P(RR) + P(R|RB)P(RB) + P(R|BB)P(BB)
R L
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Bayes’ Formula
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Bayes’ Formula

e 25475
FRA R PR 2 KRR 5

_P(616,6) _ P(G:6y)
P(G1G,|G) = PG) PG
P(G) = P(G|G,G,)P(G,1G) + P(G|G,B,)P(G1B;) +

P(G|G,B1)P(G;B;) + P(G|B1B,)P(B,B;)
+ P(G|G,G,)=1; P(G|B,B,)=0
. P(G1Gy) + P(G|GyB,)P(G1B,) + P(G|G,B1)P(G,B,)
, . |

1 1 1 1+ P(G|G{B,) + P(G|G,B,)

P(G1G2|G) —



Bayes’ Formula

1
yi) B 1
T+ P(GIG1By) X 3 + P(GlGBy) x 7 1+ P(G1G1B2) + P(G1G2By)

(1) WRAWEG,B,5EG6,B, - BIHE oI LIB R % - HIF MR Tl
PURERE B/ MZ RV 15 Rl R ﬁ%ﬁ%%%ﬂ SHEH IR Tp -
P(G|G1B;) =p =1—P(G|G,B1)

P(G1G2|G) —

W P(G,G,|G) =
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Bayes’ Formula
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P(G1Gz|6) —

1

1
T+ P(GI6iBY) x 3+ P(GIG,B) x 3 LT P(G1G1B2) +P(GIG2By)

(2) e/ N2 MERIARE - BB ER/NEZNERGq - B/ N\EZRRLHEE:
P(G|GyB;) = P(G|G,B,) = q
1
1+2q

FillEq = 1R RERBEAESZEINLEZ  EAMEBELEZNATE
T RS -
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Bayes’ Formula

S5+t
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(a) BB EN—{E\E 8 o] LI #8248 100/ )\ i AU R =R 4] 2

(b) ER100/N\FZ1&8 - ZIERA/EERG = 1,2,3)IRFHEER B2
Solution

() TARTI00/ N LA LS - FRICERSEIEERHE ST -
P(A) = P(A|F,)P(F,) + P(A|F,)P(F,) + P(A|F3)P(F3)
=0.7%x02+04x%x034+03x%x05=0.41
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Bayes’ Formula

- #HI++
(b)
P(Fj|4) =

dmiy

P(A) _ PAIR)P(R)
P(A) 0.41

_ 0.7xX0.2 14
whenj =1,P(F;|A) = =

041 41

| 0.4%03 12
whenj = 2,P(F,|A) = 041l a1
0.3 x 0.5 B 15

when j = 3,P(F3|A) =

041 41
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[#6] Assignment

A First Course in

PROBABILITY

SHELDON ROSS

e Selected Problems from Sheldon Ross Textbook [,

3.7. The king comes from a family of 2 children. What 3.17. In a certain community. 36 percent of the families 3.18. A total of 46 percent of the voters in a certain city

3.8.

3.15.

3.16.

is the probability that the other child is his sister?

A couple has 2 children. What is the probability

that both are girls if the older of the two is a girl?
An ectopic pregnancy is twice as likely to develop
when the pregnant woman is a smoker as it is when
she is a nonsmoker. If 32 percent of women of
childbearing age are smokers, what percentage of
women having ectopic pregnancies are smokers?
Ninety-eight percent of all babies survive delivery.
However, 15 percent of all births involve Cesarean
(C) sections, and when a C section is performed,
the baby survives 96 percent of the time. If a ran-
domly chosen pregnant woman does not have a
C section., what is the probability that her baby
survives?

own a dog and 22 percent of the families that own

a dog also own a cat. In addition, 30 percent of the

families own a cat. What is

(a) the probability that a randomly selected fam-
ily owns both a dog and a cat?

(b) the conditional probability that a randomly
selected family owns a dog given that it owns
a cat?

[1] Sheldon Ross. A First of Course in Probability. 8th edition.

classify themselves as Independents, whereas 30

percent classify themselves as Liberals and 24 per-

cent say that they are Conservatives. In a recent

local election, 35 percent of the Independents, 62

percent of the Liberals, and 58 percent of the Con-

servatives voted. A voter is chosen at random.

Given that this person voted in the local election,

what is the probability that he or she is

(a) an Independent?

(b) a Liberal?

(¢) a Conservative?

(d) What fraction of voters participated in the
local election?
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Probability & Statistics (1)

The End

If you have any questions, please do not hesitate to ask me.
Thank you for your attention ))
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