Lecture 03: Conditional Probability and
Bayes Formula

Conditional Probability

" AT B RNZENBES" B RENEHT, ARENRET—ERS!
"Ett AMBRMEE 2E QR I ANB, P(ANB) = ‘A‘gf\

o "BREMEKHT, AR%E", #A=ERILA B, P(AB)= '@f“

| Definition 3.1|&%# A, B #& P(B) > 0, W# P(A|B) = %
B A REMBE.

S B BIA—MERSE Qp, WAEXBESE (Qp, Fp, Ps), Hb
Fp={ANB|Ac F}, Pg(A) = P(A|B). WHEEER P % Qp WREUE, B

Pg =P, W Pp(B) < 1, K T H%=EM0E Y (LI T SMBEIRK), FL%HERE P(B)
TNt Pp(4) = S0

Fxt, PpthE (Q,7) LH—MHR

L4 PB(A) Z 0, PB(Q) == ].;
o JAERIGIRAIINE.

FHit, ZEHESHXTR. FOBERARERHEER ENRER. Pp WS REMALXENEHRE
#BuA, BxFEEANB=0, Pg(4) =0.

FEAR: N P(An_l . Al) > 0B,
P(A A, 1---A)=P(A,|Ap1An o+ A))P(Ap1]Ap o+ Ay)--- P(As]| A1) P(A)

E: MTFEEL<m<n—1, N 4 CNO5 A, Bt PN A) > OmEHEshzE
RIS R8T T BiR -
(1) n AN, REE/FHENERT, Bk SAMpmE.
e 4 Ap RREHE L DART, WER P(A A -+ Ay), REREAR,
P(ApAj_1--- A1) = P(Ag|Ap_1--- A1) P(A)_ 1\Ak g+ Ay)--- P(Ay|A1)P(4)).
(@ k=18, P(Ay) =1, % k> 20/, P(4) %, HFEZE2<m<k-1,
P(Ap|Am-1--A) = 220, P(Ay|Aj1 - Ar) = —b, BBl
P = (an:ll nﬁ;nril ) nfiJrl - %
by k=18, P(Ar) = L, Hk>28, P(A;) = 2L, 94FEE2 mgk 1,
P(An|Ap - Al):— P(AiAr A= L, P = ()11,

Total Probability Formula

|Deﬁnition 3.2 | EEH A Ay, AL TR

e WFEBL<i<j<n, 4NA; =0
° U?:lAi:Qo

MFR Aq, -+, Ap 3 QE—M RIS /EEEEHE.
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Theorem 3.3 | (£ EAR) & A, -+, A, I QB—DRI4, W
= P(BA)) ZP P(B|A;) 1 {P(4;) > 0}
i=1

HAmEMERS 2R EH (indicator function), FRREST P(A;) = 0 BIABLERBS IR TR .
Proof: ®%%H B = BQ = B(U;_, 4i) = U;_,(BA;), B BA; HtETH#E, Al
" G
P(B)=P (U(BAQ) = ) P(BA;) |
] =1
I EEERARXT T LIRAFIAIXI SRR AL -

HFLMELARN—MEMIERR : MREHHEGARBRE, RNTL SR AEEHERTRE
HBE, BEBnEx.

SHF—A &R P(B|C), RIMTUEE—IKIS Ay, -, A, FEHSH
P(B|C) = 3.7, P(BA;|C). EX{REH, NRTUENTER:

> pBale) =Y. Do =3 D Pl 1 {P(4C) > 0)

BAVERM C BRI T &4 A:C, NTARERSUHE.

(611 BRMATRR103%, E—HAE—DRE, BMERDRE. SHIETRYBZTET 1. 0
MRIRAT AR —, HER@OBRESD?

m SHEFT RIS R
— (1%, 1%), B = (17, x), By = (R, 17), By = (R, R). 8 A JHElR @A E

P(A) = P(B1)P(A|B1) + P(B;)P(A|By) + P(Bs3) P(A|Bs) + P(B4) P(A|By)
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Bayes Formula

ELWEAR P(B) = 3.7, P(A;)P(B|A;) #, BUIEEREMER, A TUEE BREMH
WERE. P(A;) #iRK%0E%, P(A;|B) %87 B BESEMER TEES EQMEY, HAE
WRE,

Theorem 3.4 |(MMHEAR) & Ay, -, Ap I QH—MRIS, HFEEL<k<n, P(A;) >0
. M3+ B e &, #iA
P(AxB) _ P(Ax)P(B|Ag)

P(Ay|B) = P(QB) o Z?:l P(A;)P(BJ|A;)

(611 B—HERRE, AXAERQUE, —MABRRBENEARIHTERE 0.95, — I ARBER
BHENHRBEOBER 0.9, EBAPERRBLFER 0.0004. RAE—PAKRNLER, EESRK
HRZEZD?

fig: &C={EABENR}, A= {FEABKQULEEIRE}, M
P(C)P(A|C) B 0.0004 - 0.95

P(ClA) = P(C)P(AC) + P(C)P(A[C)  0-0004-0.95+0.9996 - 0.1

~ 0.003
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ZHERIR EFEPRER: ABFABFNRSE, MABKRBEATHIRSEAB ), XSFHERX
BERBEXMBERASFHHCNERRE.



	Lecture 03: Conditional Probability and Bayes Formula
	Conditional Probability
	Total Probability Formula
	Bayes Formula


