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Abstract

Full probability formula is a basic subject of the theory of Probability. By presenting some inter-
esting and famous problems that are applications of this subject instead of mathematics deduction,
this paper attempts not only to illustrate how this extremely important formula comes into play
but also to let individual feel it is fundamental and awesome to learn probability.
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ARPTEAT, AAEER A U (MER I S HER G0 B — A EE B A B R ZHMEERH[1] [2]
F, AR BIVEAIN T AR A RN A LA RIS . PR R, BAERIRL LT 5%
FBAFALI RS XA A R[] [4] [5] [6], #ERBiE #ATETT[7]5545, HER
A SRR 56 F-3X — BRI T BRSO . FRATTAE 2805 25 1 o o o R 2 A B — S 481K i
X EE M B A MRS, B w2 — M A H IR AN BRI AL T, RO TR
BBERCE R Ak, RPN S R R R . EEEZENE ALY, 35T 2AHM, K
AR A X —JHR AR PR EL R R b R, B X R A AR RIZ T, (H AR AR # L
B, ARSI R Bz Mz, BRIk, EARSCR, RATREEE T = A4
A UM G A A sh AT R ) 1) ) 7, 2 2R 2 STRIERARIX B A A SN A5 4, [RIHRE 1 — 2%
2 LM, $2 2 S R SRR

NTIRENENENZE T, B, AL E R — T 2N 0w .

SEEEMHHME X : & E IR, QRMMIFEARTNR, AA, - A NFHA, & AA, A
W (1) ANA=4(i#]): @ AUAU--UA =Q, MFRSFFEA, A, A ARSI —A58
BHEME . e FAER T RS R — AN F] . IR SE R T FE B —ANrE], WK 1R 2.

EMEAR: WAA, - A NTEFMNHE, HP(A)>0(i=12n), BATE—FM, N

P(B)=2P(A)P(BIA)

n
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Figure 1. Partition of the sample space
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Bk, 40 =20, B P(B)=P(A)P(BI A)+ P(A)P(B| A) . FHIIIFE(E )% T 4% AR MR
2. FIRE/RiE)RE(Monty Hall Problem)

R — MR B 20 A B r) o XA NEER R R R s e U 21 57 R, EIE « SRR
(Ben Campbell) s I fift F##2 K 3t « Bvh(Mickey Rosa)fEik FRIIR AT AEH A 4. 54 h XA K,
AEWRMTHIITA BFIC, Hh—mITER—RE(EENER, &%), HAMPmETE&ma—

WAL (8 B EARAR), Ben ik 75— BT A, 285 #d% Michey 5 =617 C 1T 1, a2 — Rl
XEHEZAZ Michey i Ben:  “/RIAIE|SE — 11?7 Ben (IRIZZ: #H. FNIRAH, BEREN

%%%%;m%ﬁ,ﬁ%himﬁ$%%go
SECRE A AT SRR AT BRSO ELVL i, BEARCLZHIE C [ T5 23, T4 A
HﬂBH#%EE%ﬁE»%*45@%M$;$%ﬁAﬁBn@ﬁﬁEMi%ﬁ%%%loﬁ@ﬁ%,

R, s A, ﬁnﬁfﬁaﬂ%@%i%‘ﬂm— Hse b, R Ben ek A TR ILE, B2 H
s WER ATTRRRY, #aH2Z Ef. ﬁﬁAI]FEUJ?FE’J*%KE ,AI]FE/‘$B’W%$E— Bt
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Figure 2. Partition of event B
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Figure 3. Tree diagram of full probability formula

E 3. £MRAXHNE DR

DOI: 10.12677/ae.2017.76051 330 HHHRE


https://doi.org/10.12677/ae.2017.76051

Wit

RPN, FATAT A W RR 2 MR 7 i, T8 Bh 4 B2 20 SR AR LU U 5 B A — F

AR TT 2o SR A B P (P 4) R 1 AN AN SRS e FLAR I R R A
HEW A= CRPIEEERTTERINE” . BRR “RAWMINE” , WhSmErrm, Lot

ﬁiEAnﬁmmzmg,xﬁAnﬁmmzmg,ﬂ

P(A):%,P(K)=§°

Mg —: Ben AikdE, RIISRIESE ATT, NI Ben RERZBISFITERIMAR, 1D
1

P(B)=P(AN%BIA)+P(Kﬁ%B|K)z—x1+§xo_;

w

Hemk—: Ben HuikdR, MEARIFHAB I, N Ben AERARMIENMAR, 1
— — 2 2
P(B)=P(A)P(BIA)+P(A)P(BIA)=3x0+x1=7

Frbh, AR, g H) Ben #BRFTHEI B 17, AhBEm A FIREZK LA 38 Il — % .
3. FEHZIFL(Simpson’s paradox)

Blhn, AWFETEEARITR: TR LR 2. TR VIRT I 838 e A 8
23%, K&iA 85 17%, NEABEIRGERZ 3%, KREABHEINAEER 13%. EHEZTR21A
TR B th/NG 8 67%, KREA B 33%, /NAEA BB IR R 87%, K&4iH BFERIR
AR 69%. W& 1R,

B, BATRIAERN /NGO B IERKG A EE, TR 1 AR ES TSR 2, B
REMCUL AT 58 1 ZAR T I7 5 2 19 ?

FIFES A= “NEAEET , B=“IAR7,

HE L HORFM A

P(A)=0.23 P(A)=0.77,P(B| A)=0.93 P(B|A)=0.73,

| —

NI SR AR, ATRITAEZTR L BFEREEN:
P(B)=P(A)P(B|A)+P(A)P(B|A)=0.23x0.93+0.77x0.73=0.776
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Figure 4. Tree diagram of Monty Hall Problem
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Table 1. Two treatments for kidney stone
1 AR EEENSER

e Ji%2
B e HIBH(B) B HEHE(B)
INGEH R (A) 23% 93% 67% 87%
KeHEH(A) 7% 73% 33% 69%

T7% 2. HCRHIFAF AR
P(A)=0.67,P(A)=033,P(B|A)=087,P(B|A)=0.69,

WA HZ TR 2 M EEIBRBERN:
P(B)=P(A)P(B|A)+P(A)P(B|A)=0.67x0.87+0.33x0.69=0.8106 ,

FITEL, T 2 BB R AR EIT S 1! BADE R  FRATZ AT R B S .

FILRE, W2y AT i, RATLCE R RBM TR T, ARSHFREEE, #a)E
Pi, ATELR XL R EE” MR FIME,

AN A SO TR (AT A), RARE SO “AER (B). WETBLBE, AR, 1
SR “JRE RAERZMAT, 48R RAERBER. miEd R A E, R&RIAZ R
CEORT RAEMRIIRAD, RREZE TIA R LURK— Mg, A “JRRB7 fEamF At
S A BCE R 7 R A MRS, R TN g Al

4. B E) R IFE (sensitivity analysis)

XTH RS Wi, MBUREL WS RS R NRRERRERR, AR A g
BB U R, RO IC A R R A, ARV B A U, AT AT AR A
A R I B, IR CRUE SO I B SR, (SR E R4S RAFEMRRIRZE . T84 2R
FETTR, R RMEFIF AL MM ? J T A A i 277 R U SR AR P A 1 L

PR R A AR, AR A A

AR 1 RAEE I rh 8 AR B g

[ 2: AR H A AT E0 2 (Z5E —4F47 365 K)

KPS, BEALMIE R b A, (R 2 I AN R AR 2 A R A A, AT
PRI B IR, RO EE KBS, WX H CRTIE R A S m 4%

T HE % — & 13 5kIA e dhre, % B RERT, ZORBOHE R 5k, B
Al A FEARIEE AL QAT WA R AR 10 BB [ R 1
Zo DRI 2. fRE T A S SRR 400 KA, Hh A 80 Mm% 27, 320 AR
BB O RBORERAEE R p .

PLAZORIEZ FA 1, BFORBIZ “27 . P(B|A)=p, W CmZFMFR:

10 /3 ~\ 184
P(A)==—,P(A)=—=,P(B|A)="=,
(A)=33:P(A) =15 P(BIA) =55
2% AR P (B) = P(A)P(B] A)+ P(A)P(BI A) = ax p+—x 220 -1 st 514
13" " 137365 5
p= 397 ~0.109 ,
3650
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LAE =AM 7802 T DAR iR 4 SORME DR 0 35 A0 e i ml L, iR AR R, 5

T, AR H AT A 2 DU 7 BORR BB T S EOR UG, BRI ORI 98, AN IR E R
TR UR IO T, A2 B R PR E AR R A XN R, 0 7RI RER Gvt J5 v AR L
T 2 SR G EWARSS, BT AR, R SRR
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