H3Kkycmeen unmenexkm - 3umen cemecmup, 2005/2006 yueona zoouna

Jlexyus 7:
Ilpeocmassane na necu2ypHu 3HAHUA U 6EPOAMHOCHHU PA3CHOHCOCHUSA

IIPEJICTABAHE HA HECUT'YPHH 3HAHHA C BEPOATHOCTH

Cnyuatina npomennusa. BenndnHa B e3uKa 3a MpeICTaBsHE HA 3HAHUA, KOSITO MOXE Ja
MMa HSKOJIKO (BKJI. 0€30poif MHOT0) Bb3MOKHH CTOMHOCTH.

Obnacm na npomenausa: dom(x) = MHOXKECTBOTO OT Bb3MOXKHH CTOMHOCTH HA X.
Tevpoenue: OyneB U3pas OT PUCBOSIBAHUSA HA IPOMEHINBH (x; = v;). Hanpumep: (speme
= 0vac0o6Ho) V (borecm = epun) V' —(memnepamypa = noguuiena,).

Beposmuocm = Msapka 3a yBEpeHOCT B JaJICHO TBbpAeHUE (peanHo unciao Mexay 0 u 1).
P(4)=0 - 100% yBepeHnocT, ue TBbpaeHueTO 4 € nbxa; P(4)=1 - 100% yBepenocr, ue
TBBPACHUETO 4 € UCTHHA.

Bepoamnocmuomo pasnpedenenue 3aaaBa BepOsITHOCTTAa HA BCSIKA Bb3MOKHA CTOMHOCT

n

Ha IpoMeHIHBaTa. AKO dom(x) = {v;,vs, ..., Vb, To 2P(x=v, ) = 1.

i=1

Anpuopna éeposimrnocm — BepOSTHOCT IIPH OTCHCTBHE HA KAKBATO U J1a € HHpOpMaIus.

Ycnoena seposmnocm — BEpOSTHOCT ITPU HATMYUETO HA MH(OPMAIIHS 32 CTOWHOCTUTE Ha

ApyTy ciydaitau npomeriusu. Hanpumep: P(memnepamypa = nosuwena | bonecm =

epun).

OcHosnu 3asucumocmu (A, B — TBbpJICHUSA):

O P(AVB)=P(A) + P(B) — P(A/\B)

O A wu B ca nezasucumu (T.e. 3HAHHUETO HA €IHOTO HE TIPOMEHS BEPOSTHOCTTA Ha
npyroto), korato P(A/B) = P(4)P(B)

O A u B ca necvemecmumu (T.e. HIKOTA HE MOTaT Jja Ce€ CIy4aT 3a€/IHO0), KOorato
P(A/B) =0

P(4/\B)

0 JleduHunus Ha yciaoBHA BepOSATHOCT: P(A|B) = ————

P(B)
Cnenosarenno, P(A/1B) = P(4A|B) P(B)

0 Vcnosena neszasucumocm va A v B ipu nageno C: ako P(A|B/C) = P(4|C) u
P(B|AAC) = P(B|C)

y P(B|A)P(A)

0 ®opwmymna (teopema) Ha beiic: P(A|B) = ——————

P(B)

BeposiTHOCTEH MOIen Ha peIMeTHaTa 00JIacT:

0 Amomapro cvoumue: (x; =vi) A (x2 =vy) N ... /N (x4 = vy), KbACTO X; Ca CyUYANHH
npomMeHauBH. OnMUcBa KOHKPETHO CHCTOSTHHUE HA MPeIMETHATa 00JIacT.

0 (Cwemecmuo pasnpedenenue: n-MepHa Tadmuua ¢ m; (i = 1,2, ..., n) KJIETKH 1O BCSAKA
pa3MepHOCT (aKo X; UMa Mm; Bb3MOXKHU CTOMHOCTH). BBB Besika KIleTKa ce 3aIrcBa
BEPOSITHOCTTA HAa CHOTBETHOTO aTOMapHO chOuTHE. Thil KaTO aTOMapHUTE CHOUTHS ca
HECHBMECTHMH (T.€. B3aUMHO M3KIIIOUBAIIH C€) U TAOJIUIIATa ChIbPKAa BCHUKH
aTOMapHH CHOUTHS, TO CyMaTa OT CTOMHOCTUTE Ha BCUYKH KIIETKH € 1.



MEXAHHU3MH 34 U3BO/]

e l3non3BaHe HA CbBMECTHOTO PA3MpPECIICHNE
JlaneHo € CbBMECTHOTO paslpesiesieHNe Ha HAKOJIKO CIy4yaliHU MPOMEHIIUBYU, HApUMeEp

3000601 = 0a

300001 = He

Kapuec = 0a

0.04

0.06

Kapuec = He

0.01

0.89

ToraBa morar Ja ce U34UCIISIBAT BEPOSTHOCTUTE HA IPOU3BOJIHH TBHpIcHHS. Hanmpumep
(3a KpaTKOCT ca MPOIYyCHATH CTOWHOCTUTE Ha MPOMEHIIUBUTE):

P(kapuec) =0.04 +0.06 =0.1 (cymara Ha pexa)

P(xapuec V3v60601) = 0.04 + 0.06 + 0.01 =0.11

P(kapuec|3vb0601) = P(kapuec/3v60001)/P(360601) = 0.04/(0.04+0.01) = 0.8

e l3non3Bane Ha hopmynata Ha beiic

O JlameHwu ca: e — MHOXKECTBO OT cuMnToMu (e =e; Ney N ... Ney)ynud;, do, ..., d,—
M3UYEPIIBAIO MHOXKECTBO OT quarno3u. [Ipeamnonara ce, ue eneMeHTapHUTE CUMITOMU
{ei} ca HezaBucumu. UzBecthu ca P(d;) u P(e|d;) 3ai =1, ..., n (mo-to4Ho, P(ej|d;) 3a
j=1,...,kui=1,...,n).

O 3anmauarta e jaa ce npecmetHat P(d;le), i = 1,
JIMarHo3a NpU JaICHUTE CUMIITOMH e.

0 Cnopen popmymnara Ha beiic
P(d;|e)= P(d;)P(ed;)

Ple) “~ 3aBCcakoi=1,..,n
0 [Ilpeanonara ce, ye eneMEHTApPHUTE CUMIITOMH {e;} ca HE3aBUCHUMHU, CIIEJIOBATEITHO

P(eld;)=]]P(e;|d;) 3amesaxoi=1,...,n
j=l
o P(e) MOJKe JIa ce HaMepH T10 CIIeJHUs HAUMH:

ZP( d;|e)= z Prd; ;(ige‘d i) —1, cnenosareno

, N ¥ JIa C€ HaMepH Hail-BeposiTHATA

P(e)=ZP(dl-)P(e!di)

i=1

o IIpumep:
8eposSIMHOC 30pas epun anepaust
P@) 0.9 0.05 0.05
P(xuxane|d) 0.1 0.9 0.9
P(kawnuya|d) 0.1 0.8 0.7
P(memnepamypald) 0.01 0.7 0.4

Heka cuMnToMuTE € ca KMXaHe U KalllIkia 0e3 MOBHUILEHA TeMIIepaTypa.
Torasa

e=e¢e;Ney Ne;s,

e; = KuxaHe, e; = Kauwiuya, e; = —(nosuleHa memnepamypa)

d; = 30pas, d, = epun, d; = anepeus



P(30pas)P(e|30pas) _ (0.9)P(e|sdpas)

Hopacie) = P(e) P(e)
Pelsopas) = ﬁp(ej | s0pas) = (0.1)(0.1)(1-0.01)
j=l
CrnenoBarelHo,
Peopasle) = (2(0-1)(0.1)(0.99) _ 0.0089
P(e) P(e)
P(zpunle) = (0.05)(0.9)(0.8)(0.3) _ 0.01
P(e) P(e)
Plarepeus|e) = (0:032(0:9)(0.7)(0.6) _ 0.019
Ple) P(e)

3
P(e) = Y. P(d; )P(e|d;)= 0.0089 +0.01 +0.019 = 0.0379
i=1
CnenmoBarenHo,
P(opas|e) = 0.23; P(epunle) = 0.26; P(arepeusi|e) = 0.50

(0] HpO6J’I€MI IMPECAIIO0JIOKCHUECTO 3a HEC3aBUCUMOCT HAa CIICMCHTAPHUTC CUMIITOMU €
MMPEKAJICHO CUJIHO U HEPCAIITMCTHUYIHO.

BEHCOBH MPEJKH (bM, BELIEF NETWORKS)

e l3mon3BaHe HA AIMKJIWYCH OPUCHTUPAH Tpad 3a Mpe/ICTaBsIHEe HA 3aBUCUMOCTUTE MEXITY
IIPOMEHJIMBUTE C 11eJ1 COMTO (KOMITAKTHO) ONKMCAaHUE Ha CbBMECTHOTO UM pa3Ipe/ieiiCHHE.

e Ha Bcsika cimydaiiHa TpOMEHJIMBA ChOTBETCTBA OTIEJICH Bb3€J OT Mpexara. [[brute ot
Mpexarta 3a7aBaT HPUYUHHO-Cle0CmEeHU 8pb3Ku. IHTYUTUBHOTO 3HaUEHHUE HA JIbraTa OT
BB3ena X KbM Bb3enaY e, ue X 0Ka3Ba OupeKmuo GuusHue Bopxy Y.

e 3a Bceku Bb3en € JeduHupaHa Tabauia ¢ yCIOBHU BEPOSTHOCTH, KOSITO 3a/1aBa
BCPOATHOCTTA HaA BCAKaA CTOMHOCT Ha MMPOMCHJIMBATAa BbB Bb3CJid B 3daBUCUMOCT OT BCAKaA
BB3MOKHA KOMOMHAIMS OT CTOWHOCTH HA IPOMEHJIMBUTE B POAUTEICKUTE BB3IH.

IIpumep:

P(0) {€)
@ 0.001 0.002

AA P(A)
TT 095
TF 094
FT 029
FF 000l
)

F 0.01

Ipumepna npeomemna obracm. B KUIUIETO CH UMATe MOHTUPAaHA HOBA CHTHAITHA
uHcTananus (anapma). Ts e 4yBCTBUTENHA U pearvpa Ha ONMT 3a MPOHUKBAHE B KUJIMILETO
BU (B YaCTHOCT, TPH OMHKT 3a 00UP), HO CHINO U Ha ci1abu 3emeTpeceHus. FimaTe chIlo qsama
cbeenu, JxoH 1 Mepu, KOUTO ca o0emany J1a BU ce 00aKaaT 1o TenedoHa B ciaykoara




BHHArv KOraTto 4ysiT, 4€ ajlapMaTa BbB BAIlICTO KUJINIIC CC € BKIIIOYMIIA. I[)KOH BHHAIru BU CE
ob0ak1a, KOraTo 4ye ajapMara, HO TIOHSIKOTa s 00bpKBa ChC 3BbHA Ha TeledoHa U ToraBa
ChHIIO BU ce 00axaa. Mepu bk oOWYa J1a CITyIia CUJITHA My3UKa U TIOHSKOTa € Bb3MOXHO Ja
HE Yye ajlapMara y Bac.
AKO e U3BeCTHO KO OT JJBaMaTa BU ce € 00aIiI WK He ce € 00aIuiI, MOXe Ja ce
YCTaHOBU HaIIpUMeEpP BEPOSTHOCTTA B )KUIIUIIETO BU J1a € U3BBPILEH O0Up.
e bM 3amaBar HessBHO CbBMECTHOTO pa3mlpe/eieHne Ha MpoMeHnuBuTe cu. Heka xj, x,, ...,
X, Ca CIIy4aiiHu IPOMEHJIUBH U P(V}, V), ... ,V,) € ChBMECTHATa BEPOSTHOCT T€ Ja TOTy4yaT
CHOTBETHO CTOMHOCTH Vy, V3, ..., V,. TOoraBa

n
P(vi,vy,...v, )= P(v; | Parents(x;)),
i=1

KbAETO P(Vv;| Parents(x;)) € ycloBHaTa BEpOATHOCT 3a X; = V; IPU YCJIOBHUE, Y€ ca JIaJCHU
CTOMHOCTUTE Ha POJIUTEIICKUTE TPOMEHINBU Parents(x;) Ha x;. Hanmpumep:
P(llicon_36vnu, Mepu_ 36vnu, Anapma, -Obup, —3emempecenue) =
(0.9)(0.7)(0.001)(0.999)(0.998) = 0.000628
e Bupose uzBon B bM. IIpu nageHu cTORHOCTH HA OJMHOKECTBO OT IPOMEHIMBUTE

(mabmromaemu, evidence variables) ga ce onpenenyu BEpOsSTHOCTTA HA CTOMHOCTUTE Ha
JPYro MOJMHOKECTBO OT MPOMEHIUBUTE (THPCEHH, qUery MPOMEHIINBH).
O Jluarsoctuka — OT CIEACTBHETO KbM npuanHata: P(Ooup | [Jocon_36vHu) = ?
0 IIpenckaszBaHe — OT mpUYMHATA KbM cliefAcTBUETO: P(orcon s3evnu | Obup) = ?
O MexaynpuauHEeH U3BO — MEKTy IPUIHHUTE 32 JaJICHO CIICICTBHE:

P(O6up | 3emempecenue) = ?
0 CwmeceH U3BOJ — KOMOMHALIMS HA TOPHHUTE TPH:

P(Anapma | Iorcon_36vHu/\=3emempecenue) = ?
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