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o Artificial Intelligence: A Modern Approach (3rd Edition):
Stuart Russell, Peter Norvig (), Prentice Hall, 2009

o COOBEDITIHA S
http://aiweb. cs. ehime-u. ac. jp/ ninomiya/ke/
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o TEfEEMERDMZ AV VZHER(§13.3)
o JHRIIE (8§13.4)
o N XA (§813.5)
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o Toothache (7&), Cavity (His), Catch (HEEBDRNRZED
FHHAELBEICO D IND) EWVND = DDimIEHERZ T T D
TR ER DN

Toothache Cavity Catch P

0 0 0 0.576

0.144

0.008

0.072
0.064
0.016
0.012
0.108
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o Toothache (&#9@), Cavity (Bes), Catch (HEBDRNREZEZD
FHHAELBEICO D IND) EWVND = DDimIEHERZ T T D

TR ER DN
Toothache Cavity Catch P
0 0 0 0.576
0 0 1 0.144
0 1 0 0.008
0 1 1 0.072
1 0 0 0.064
1 0 1 0.016
1 1 0 0.012
1 1 1 0.108

r

- P(cavity V toothache)
J 3 0.108 + 0.012 + 0.072 + 0.008 + 0.016 + 0.064 = 0.28



o [EZAE (marginalization)
® EE$/§\§&X1, °ty, XTI’U Yl' **c, Yn(L—_;(‘:I- L/\
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o [EBAE (marginalization)
o ffll: P(cavity) = 0.108 + 0.012 + 0.072 + 0.008 = 0.2

Toothache Cavity Catch P
0 0 0 0.576
0 0 1 0.144
0 1 0 0.008
0 1 1 0.072
1 0 0 0.064
1 0 1 0.016
1 1 0 0.012
1 1 1 0.108
- ‘
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P(cavity|toothache) =
0.108 + 0.012

P(cavity A toothache)
P(toothache)

~ 0.108 4+ 0.012 4+ 0.016 + 0.064 0.6
Toothache Cavity Catch P
0 0 0 0.576
0 0 1 0.144
0 1 0 0.008
0 1 1 0.072
1 0 0 0.064
o 1 0 1 0.016
: 1 1 0 0.012
1 al 1 1 1 0.108
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o SRHTHESR
P(—cavity A toothache)

P(—cavity|toothache) = P(toothache) 0.4
Toothache Cavity Catch P
0 0 0 0.576
0 0 1 0.144
0 1 0 0.008
0 1 1 0.072
1 0 0 0.064
1 0 1 0.016
1 1 0 0.012
1 1 1 0.108
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o IERIETEZ
o Cavity[CEAUTDETBETIEESSTH. 1/P(toothache) H'iE
HELUTMNFTBSNTULT., P(Cavity|toothache) DFEFOH1(C
12D, CDEZDZ &% IEFR L (normalization)TEZL &SN,
o IFUEEHZRI D(CazAHND,

P(Cavity|toothache) = aP(Cavity, toothache)
= a|P(Cavity, toothache, catch)

0.12 0.6
0.08 0.4
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o 1FFRAETEZN
o XZBRIDWREE. E, - E, ZiHLOWERZTENE U,
e, e xE -  E, DEVAEE T B, Yy, -, Y, 25D DIEEH
ERHODESE U EE,

P(Xley, - em) = aP(X, ey, )
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o TEfEEEERDM
o BEBEEERIMO/DON D TLNIE, EEORIBIEREE
DHERDMZFTDENTED,

o EEEESHRDMORBRER
o HERZHDET L., BEA—F —DFRINMNE
o ERR(CIEIHB DT VDO EHERZEHNFIEIDDT, K
HBC ELFIFABIEE
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P(toothache, catch, cavity, cloudy)
= P(cloudy|toothache, catch, cavity)P(toothache, catch, cavity)

LU, B HENRSCHEZREFIT CEFBLZEDHD R
LYo ED T,

P(cloudy|toothache, catch, cavity) = P(cloudy)

CARET D, TDE

P(toothache, catch, cavity, cloudy)
= P(cloudy)P(toothache, catch, cavity)

ua
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o ftprBa &EbODIMIL
P(a|b) = P(a) or P(bla) = P(b) or P(aAb) = P(a)P(b)

T FO=DEFENEEUHIIEZRLTLND
(3DDSIEENI—DMEIEETNNUIED D _DEWNT EmcEND)

o MERZHOEESX EYDRIDMITE
P(X|Y) =P(X) or P{Y|X)=P({) or P(XY)=PX)PY)

o JMITMEDHT1> bR
P(Cli B Cn) - HP(CL)
i=1
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o XA X#HAI (Bayes’ rule)
P(aAb) = P(a|b)P(b) = P(b|a)P(a)k D

b)P(b
P(bla) = P(“IL(ZJ)’( )
P(Y|X) = P(Xllj(/))(}))(y)

»Diltle,, -, e, [T LT,

P(X|Y,eq,:-,en)P(Y]ey,

L P(Y|X1€1;“';en) —

4 bh‘ P(X|811""en)

R v
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o RREFILEZHETIL

o REREFIL: P(ef fect|cause)
o ZZWTES)L: P(cause|ef fect)

P(ef fect|cause)P(cause)

P(causeleffect) = P(effect)
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A C Gz el el (519.5.2)

P(Cavity|toothache A catch) = aP(toothache A catch|Cavity)P(Cavity)

toothache & catch (I TIE/RLY. UM L. BENMFELTULBINED
MBS NEORS, CNB5O”D(EMIZLTULB,

DT,
P(toothache A catch|Cavity)
= P(toothache|Cavity)P(catch|Cavity)

DI D,
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NA AR HI oD R ‘ T (512).5.2)

o FHMISHIIME

P(X,Y|Z) = P(X|Z)P(Y|Z)
P(X|Y,Z) = P(X|2)
P(Y|X,Z) = P(Y|2)

T EO=DFENEBREIUEREFISHIIEZE R
LCuL\D
(3DDOSBEENI—DHEmIESNNUIFERD D
“DEMTEmIESND)
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ANA A FREN oD 7 (5119.5.2)

o FHMTSHIZMEDH

P(Toothache, Catch, Cavity)

= P(Toothache, Catch|Cavity)P(Cavity)

= P(Toothache|Cavity)P(Catch|Cavity)P(Cavity)

o FAMITOMIIMEDRIAL, BHMEX THEENILS AT LZE
IR nlHe

o SEAHMIIRIIIE(FHEXTHYIRITIMER D BIFDMNCZ < DIHETHIZLY
Do

e
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o HBifii/X X (naive Bayes)

P(Cause,Ef fecty, -+, Effect,) = P(Cause) 1_[ P(Effect;|Cause)

o CDETIVICK DiERZR(classifier) [d 1 55l 2% (Bayesian
classifier) &I D,
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