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§13 FHEERM

§ 13 A #EEM(UNCERTAINTY)

§13.1 FHEEHEDE ETOITA

HOMEE. EREME. HEEM L LHTFEEN

HIFR &40 EIRE (qualification problem): Hl5tZ £ THET B EITH#L

Bl FADEFEBETIONTEL, bL, HARIZGLEM =6, BENELTS
Ttz -

EDESGHRZELETONEEMMN?

§13.1.1 FHERLTMBOIEY HKi
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OFHDELINEORES: 2 TORELFHLBEREZLRT S ENHLL
OHFm LEDEM: EFOMEEICEL TIETLGIERA LY

OXBELEDEM: RAZAND-ODTELTAMEITATVDEIRELELY
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Toothache = Cavity

ETHDIFRY  EHAEUVEICRE(cavity) THD LIRS A HEEDRHFES (Qum
disease)¥°. HiRE(abscess)G ENHYTED, £oT. RO K ST LA TIHLMFARL

Toothache = Cavity V GumDiseasese V Abscess ...

Cavity = Toothache

ELTHRYT, ETORENMDT LEREAZEH I ELROELN,

OfEEnEs

XEERIERIZFEMIDVWIT DO THY ., TNREELLIBSEHRELTEERT b,
cf. EADOBSICEALTEI 7O« HmGEE
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EEZN@RE: () ~ 1(B)

HRI(EYZ D) K > THEENEILLT S

Bl: o9 INLERSVTDA—FEHTS, AHERNVZFTREENTROH—F
21/52 DHEXREEZ D, N—FEATLFERIE. TOHERITOMN1IZLHD,

§13.1.2 FHEERM L SEMERRE
ERRTEER (decision theory)
BERRATER = HER + DAER

RATHEICR D T-OZEEICEIE T 5-ODTZ Vo OIERL: AIRELGRY BB TEIEY
5T UNRLD. RBDHDTSUNRLDMN?



A utility): FFHREOBICELLEN2-EEDRTILTAEZERELT,. TIVDR
SEREEL-LD. HARBK.

I—2xr AEEY SFARELITAORNSHFIANRIETAZER

§13.2 HEEDEARWLIEE
§13.2.1 FEZERIZDLN\T
EAREBQ 2 TORREERODES, Hl: Y428 Z2(Zxf L T 36 EDORIEEH R,

AMEHR: HRORLAER, EVICHMA BB TH S,

2THDwe QL. 0<P(w)<1

Zp(w)=1

wWEN

ER METLRINDARERERDES,

P ITRT SRR

P@#) = ) P)

wEP

fBl: —DDY 4304 BIZxt L. P(EEA 11) = P(AH' 5 HhDBM 6)) +
P(AM 6 MDBM5)=1/36+1/36 =1/18

ERIER (BELGHEER) P(o): AHEBRISEVVMEEDOGEANT HESDESL,
fBl: BEZEF->TULDELDS ERIFER

P(cavity) = 0.1



ERHEREMEMTER) P(alb): if#levidence) bAE X SN -BDaDFER
fBl: EENHOI-EESDREDHER

P(cavity|toothache) = 0.6
P(alb) = P(anb)/P(b) s.t.P(b) > 0 & P(aAb)=P(alb)P(b)

§13.2.2 FEERDEMEDNDEE
mEmE L FIHNFERRRICHT SEERET IV

ATREHR(F, EREEOHDESTREING,

MEEZE$ (random variable)
E&E (domain): HERZEHMNERY 17 S EDEHE
O

SRIBFERZ S (boolean random variable): trueh\false®D EHE ZHFDOHERLETH,
f5l: Cavity, BBEFEIR: Cavity = trueZcavity. Cavity = false % —cavity

O BEERFERZH (discrete random variable): BEEEZ E&HEE & L THEDHERE R, 4
BEEE R T B Weather DEEE {sunny, rainy, cloudy, snow}, JBELAEE (T
Weather = snow#Zsnow L B89,

O EfEHERZTH (continuous random variable): EEZ E&E & T AHRTH,

fi:
Cavity | LimIBFER T
Age D FE & {juvenile, teen, adult}

P(cavity|—toothache A teen) = 0.1



2% (probability distribution): BEERZEBDETOEDERZVEFTLEHITLT
FRI\T H=OITRT MILREZAWNS,

1
P(Weather = sunny) = 0.7
P(Weather = rain) = 0.2
P(Weather = cloudy) = 0.08
P(Weather = snow) = 0.02
EELRDYIC

P(Weather) = (0.7,0.2,0.08, 0.02)

EHAHERDAY MLREEPX|Y):FIRERL jITHT HP(X = x;|Y = y) DiE.
PX=x,AY =y,) =PX =x1]Y =y)P(Y = y1)

PX=x1 ANY =y,) =P(X =x1|Y = y,)P(Y = y3)

ZEENHT
P(X,Y) = P(X|Y)P(Y)

EREET Do

{EEHEES T (joint probability distribution): P(Weather, Cavity)D & 52, EHDHEE
EHEHRLTOHEEDHEERERT, P(Weather, Cavity)lX 4x2 DRTERHE S,



SEFEATERSST (full joint probability distribution): HRZHEH T 22 TOERETHIC
9 SIEEHEENR

EERERZETHEEEANY MLREFFEZ G, EEEEERZTAOTRE,

P(NoonTemp = x) = f(x)

§13.2.3 HERHDNE
NI

1. £ThwlZ®L,. 0<P(w)<1
2. YweaP(w)=1
3. MEPITHT DHER P(¢) = Ypep P(w)

EHE
1. P(ma) =1-P(a)

2. P(avb)=P(a)+P(b)—P(anb)
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