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1.EH1

FE: B P(a)=03,P(b|a)=0.2,P(c|a)=05, Lt P(a Ab) 5 P(aAc)o

BIEFERR P(z Ay) = P(2)P(y|z):
P(aAb)=P(a)-P(b|a)=0.3x0.2=0.06
P(aAc¢)=P(a)-P(c|a)=0.3%x0.5=0.15

E790.06 < 0.15, FTLA P(a Ab) < P(a Ac)o

ZE. B

2. @H 2

FAE: P(aVvb)=0.7,P(a) =04, Pb) =05, KP(aAb)

RIEREINELAR (BFRIE):
P(aVb)=P(a)+ P(b) — P(aAD)

RKNBEFEE:
0.7=0.4+05—P(aAb)
P(aAb)=0.9—0.7=02
Z=E: 0.2
3.#%H3

WiE: 2BEEME2HERWT (Cavity, Toothache, Catch) :

T, Catch | T,-Catch | =T, Catch | =T, - Catch

Cavity 0.108 0.012 0.072 0.008

— Cavity 0.016 0.064 0.144 0.576

1. i+& P (Toothache V — Cavity)

FAHERE: P(A) =1—P(—4)s FHMHHIHER — Toothache A Cavityo XN FRAZAHRYIN
73: (Cavity, — T, Catch) # (Cavity, — T, — Catch),

P(—=T A Cav) = 0.072 4+ 0.008 = 0.080
P(T'V - Cav) = 1 — 0.080 = 0.92
2. it8 P (— toothache V catch)
#MNERE toothache A — catcho X[ FTRAKHIA (T, — Catch), BIZE 2 5,
P(T A - Catch) = 0.012(Cav) + 0.064(— Cav) = 0.076




P(=T V Catch) = 1 — 0.076 = 0.924

3.38 P (Toothache V — Cavity | — catch) #l P(— catch | Toothache V — Cavity)
% A = Toothache V — Cavity, B = — catcho

-+ 3t® P (B): Sum of all -~ Catch columns (Col 2, Col 4). P(B) = (0.012 + 0.064) + (0.008 +
0.576) = 0.076 + 0.584 = 0.66

- it® P(A A B): 7£ - Catch B R T v - Cav BT,
» (Cav, T,—~C):0.012 GHET)

Cav,T,—C):0.064 (&ET)

Cav,—T,—C):0.576 (7#E — Cav)

Cav,—T,—C):0.008 (~i#/E, BEEL T FE—-Cav)

Sum = 0.012 + 0.064 + 0.576 = 0.652

R 1:P(A| B) = %52 ~ 09879 58 2: P(B | A) = 2552 = %832 ~ 0.7087 (KA P(A) RE
25 1 /\ia])

4. ¥Iif Cavity 5 Toothache BF I

P(Cav) = 0.108 4+ 0.012 4+ 0.072 + 0.008 = 0.2
P(Toothache) = 0.108 + 0.012 + 0.016 + 0.064 = 0.2
)

»
»
(

-
-

>

P(CavAT)=0.108 + 0.012 = 0.12

KI0: P(Cav) x P(T)=0.2x0.2=0.040 [F}0.12 +# 0.04, FRLAFE FMIL,

4. #H 4

R RX,YEMHIRYTFZ BIX 1LY | 2), YWHEHERITF Z BIY LW | 2), RX, W
EEMMIATF 27

£t Tk, FHMUMTAEELEMS.

REBEEA: Rig Z B— P AFREDRE 05 1), X =2 (XT2&HT 2). W=
Z (WR2#TF 2), Y B— 15 X, W, Z B unpENEE (FImHER+).

1. €E X, Y XF Z 9t 4EC 272, X THEH. BHRS5SEATEIRT, B§MIL.

2. BEY, W XF Z f93hsrtk: B8, AF Z, W TRHESR, SR

3.KREX,WXF ZHHNUY: AT 7, XMW HNERSHBEEER FNEZz=1, N
X=1,W=1), BRAE ZEENBERTENNEEN 0 FARLAIMEIRIL), EMNRHEK]
ERE—MARLEN: S XMW AR—TENTHPEIER, BEACITIEEMEXA,

FEUNGIF: XMW ENERSBHEFREERS], MENEHS Y i MXELEE]
DRSS Y I, FTETIE X FM W ZEIBVEX R,

5. 885

. EFEKRN, P(D)=0.001o #MA: P(+|D)=0.95 P(+|-D) = 0.05, # B:
P(+|D) = 0.90, P(4|=D) = 0.10,

a. BRI A 7BAtE, R P(D|A +)



fERNHHT A

P(A+ |D)P(D)

P(DIA+) = =5

P(A+)=P(A+ |D)P(D)+ P(A+ |-D)P(—D)
= 0.95 x 0.001 + 0.05 x 0.999
= 0.00095 + 0.04995 = 0.0509
_0.00095

P(D|A+) = 5ozos ~ 0.0187(187%)

b. FRIEM A #1 B $979BAE, K P(D|A+,B +)

BF#MEIz (Naive Bayes fRi&) :
P(A+,B+| D) = 0.95 x 0.90 = 0.855
P(A+,B+ | —D) = 0.05 x 0.10 = 0.005

P(A+,B+| D)P(D)
(A+,B+| D)P(D) + P(A+,B+| -D)P(—D)
_ 0.855 x 0.001
~0.855 x 0.001 + 0.005 x 0.999
B 0.000855
~0.000855 + 0.004995
~0.000855
~0.00585

P(D|A+,B+)= iz

~ 0.1462(14.62%)

c. B

BXEHNEE 5INE IR, RAHBRE T FREAEZE (M 0.05 = 0.05 x 0.10 =
0.005). BAHFAMERWIA TR, EXE8HHSESMAMRKRMALEI (B P(-D) NEBRK) ®
AigHR, MMEZRA T ERHMER,

6. @H 6

8. BZEB) BURTF XS(W) # 227&8(S)e  P(W = Sun) = 0.7, P(S = Yes) = 0.4o CPT B4,

a. NMIMHETM%ES CPT
Z5¥): W — B« S (V-structure)

=

A P

B (E_%

F1FBIZESR (CPT) for B:




W (X=) | S (BR) | P(B=E | W, S)
BE (Sun) | & (No) 0.9
& (Sun) | =& (Yes) 0.6
7 (Rain) | & (No) 0.2
f (Rain) | & (Yes) 0.1

b. #I2: B¥ZE(B=Yes), RXSH=E
HIBEIUE P(W | B = Yes)o HRIBNMHETAN: P(W|B) = P(B|W) 5570
BRIt RIASEIER P(B = Yes)o

ZP = y|w, s)P(w)P(s)

W S IRz, BEXEMRERER,

1. W=Sun,S =No:0.9 x 0.7 x 0.6 = 0.378

2. W =Sun,S = Yes: 0.6 x 0.7 x 0.4 = 0.168
3. W = Rain, S = No:0.2 x 0.3 x 0.6 = 0.036
4, W = Rain, S = Yes: 0.1 x 0.3 x 0.4 = 0.012

P(B = Yes) = 0.378 + 0.168 + 0.036 + 0.012 = 0.594
IHHE P(W = Sun | B = Yes): 2F /A W=Sun BFfEIE/R2H (M 1+I02):
P(B =y, W = Sun) = 0.378 + 0.168 = 0.546

0.546

[E3E, P(W = Rain | B = Yes) = 203020.012 ~ 0.081,
#it: IRRARERRX.

7. @8 7
HHEERRIF: T=E S(WA), GERA), L(AEE), C(i=%), X(lF)e x%: S - L,G—L,S —
C,L —C,L— X,

)RR 1: DIMHRREE

© O

ialEl 2: BERMWIE P (L = Yes | C = No, X = Yes)




LaNA—NHEH BINEEHEPL=y,C=nX=y)MPL=nC=nX=19) 27
f2: P(S,G,L,C,X)=P(S)P(G)P(L|S,G)P(C|L,S)P(X|L)o XRFHEES,G:

P(L,C,X)=P(X|L)Y ) P(C|L,S)P(L|S,G)P(S)P(G)
S G

Casel:L=Yes(BC=n,X=y)AFP(X =y|[L=y) =09, RBKRMx,_,:

* S=yG=hP(C=n|L=y,S=y)P(L=y|S=y,G=h)P(S=y)P(G=h)=0.2x
0.6 x 0.3 x 0.2 =0.0072

c S=9y,G=1.0.2x%x0.3x0.3x%x0.8=0.0144

* S=n,G=h:P(C=n|L=y,S=n)P(L=y|S=n,G=h)P(S=n)P(G=h)=0.4x
0.4 x 0.7 x 0.2 =0.0224

* S=n,G=1:0.4x0.1x0.7x0.8=0.0224

Sp_, = 0.0072 + 0.0144 + 0.0224 + 0.0224 = 0.0664 P(L = y,C = n, X = y) = 0.9 x 0.0664 =
0.05976

Case2:L=No (BEC =n,X=9y) AFP(X =y|L =n) =0.1, RERFM3,_,,:

* S=y,G=h:P(C=n|L=n,S=y)P(L=n|S=y,G=h)P(S=y)P(G=h)=0.7x
0.4 x 0.3 x 0.2=0.0168

c S=9y,G=10.7x0.7x03x08=0.1176

* S=n,G=h:P(C=n|L=n,S=n)P(L=n|S=n,G=h)P(S=n)P(G=h)=0.9x
0.6 x 0.7 x 0.2 =0.0756

* S=n,G=1:09x%x0.9x0.7 x0.8=0.4536

Y;_, =0.0168 4+ 0.1176 + 0.0756 + 0.4536 = 0.6636 P(L =n,C =n,X =y) = 0.1 x 0.6636 =
0.06636

mA&YT—1k:

B 0.05976

~0.05976 + 0.06636
_0.05976
~0.12612

P(L=Yes| ...)
~ 0.4738

EE: 47.38%
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