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Katnyoplotoinon

Katnyoplomoinom sivor 1 totoBétnomn evdc avTikelpévou oe Lo M
neploodtepec TpokaOoplopéveg katnyopicg (opddec) pe Pdon kdmoa
X OLPOLKTNPLO TLKA TOV.

[Napodetyporto
@ Evtomuopdc spam email, pe Pdon tov header 1§ To mepLexdpevd toug.
@ ALoAOYNOTN KOPKIVIKWDV KUTTAPWV we kKahoh O 1 kokoi01.
@ XapaKTNPLOKUOC CUVOAAALY®OV E TILOTWTIKES KAPTEC WE VOULLES 1)
TPOLOV LTLALTTG.
@ Xopaktnplopdc etdNoewv we olkovoulkéc, alBANTIKES, TTOMTIOTIKEC,
TtpoPAsdNC KolLpoL.



Katnyoplomoinom (classification)

Bayesian katnyoplomoinon

H Bayesian koctnyyopoTtoinon sivorr pioe mBovotiky) mpooéyylon yLol TNV
eTLAVON TPOPANUATWY KT YOpLOTIOLNOTC.

Kevtplkn) Lo
@ Mo k&Be avtikeipevo ko yiow kdBe kAdomn vroAoyiletow (oTnV
ovvéyelta Ba Sovpe mwg) N TMBavéTNTA TO AVTIKEipLEVO VO QLVTKEL
OTTV KAGOT ouTH.
@ To avtikeipevo totobeteita oTnv kKAAo™ ekeivn yLol TNV oTola
uTtoAoyloope TNV LeyaAUTEpT TBAVOTNTOL VoL atviikeL o LuT.




Bayesian katnyoplotmoinon

Aceopevpévn bavétnra - TOmoc tov Bayes

Av A, B eivon (un kevd) evdexopeva evdg Serypatikol xapou (2 téte ol

Seopevpéveg mbBavétnreg P(A|B) kou P(B|A) opifovtouw avtiotoyoL:

P(AN B)
P(B)

P(AN B)
P(A)

P(A|B) = xat P(B|A) =

ATIO TOUC OPLOLOVCE CLUTOUC TIPOKUTITEL © TUTLOE Tov Bayes

P(B|A)P(A)

PIAIB) = =gy




Bayesian katnyoplLomolnon

Acopevpévn ibBavétnta - Tmog tou Bayes

O tuToc tov Bayes ouvbudleto ko pe To Be@pnpror oALkng
TbOavéTnrog:

Av 1 owoyévela (B;)ic[n amotedel Sapépion tov 2, téTe Y kdbe

A C Q woyxbeL

P(A) = i P(AN B;) = i P(A|B;)P(B;).

=1

OTLOTE TPOKUTITEL OTL

Av 1 owoyévela (B;)ic[n] amotedel Siapépion tov £, téte Y kdbe
A C Q woyxbeL
P(A|B;)P(B;) P(A|B;)P(B;)

PEIA=="p@y =S, P(AIB)P(B)




Bayesian katnyoplomolinon

Acopevpévn mbavétnta - Tomocg tov Bayes

[Mopaderyo

‘Evocg xpnotng éxel mopatnpioel étL and ta email Touv AapuPdivet
katOnuepwd étL to 60% sivoar ypappévar otol Ay yAkd ko To uTtdAoLTto
40% ot EAAqviké. Emiong, £éxeL mapotnpiost ot and to email
ypoppévor ota AyyAikd to 90% eivan averuBounta (spam) ko amtd Tt
email ypopupéva otat EAAnvikd to 30% eivorr otvemiBounto.

No BpeBei n ubavétnror évar email tov Stodler o xpoTng v sivai
spam.

No Bpelel n bBavétnta éval spam email ou drafélel o xpriotneg va
eivoll ypoppévo otar EAAVikA.




Bayesian katnyoplomolinon

Acopevpévn mbavétnta - Tomocg tov Bayes

[Mopaderyo

‘Evocg xpnotng éxel mopatnpfoel étL and ta email Tou AapuPdivel
katOnuepwd étL to 60% sivoar ypappévar otol Ay yAkd ko To uTtdAoLTto
40% ot EAAqviké. Emiong, £éxeL mapotnpiost ot and to email
ypoppévor ota AyyAikd to 90% eivan averuBounta (spam) ko amtd Tt
email ypopupéva otat EAAnvikd to 30% eivorr otvemiBounto.

No BpeBei n ubavétnra évar email tov Stodler o xpHoTng v givai
spam. P(S)

No Bpelel n bBavétnta éval spam email ou drafélel o xpriotneg va
elvou Ypappévo oto ENAqvikd.  P(E /S)



Bayesian kotnyopLomoinon

Acopeupévn Bavéotnta - Tumocg tov Bayes

AOon
‘Eotw A to evBexoduevo to email va givor ypoppévo otat AyyAkd.

‘Ectw E to evdexduevo to email vo sivol ypoppévo otal EAANvikA.
‘Eotw S to evdexdpevo to email vou elvol spam.

P(A) =0.6, P(E)=0.4

P(S|A) = 0.9, P(S|E) =0.3.

A1é Ttov TOTo TNE OAlk1g TlavdTnTog £X0oUpE OTL

P(S) = P(S|A)P(A) + P(S|E)P(E) = 0.9- 0.6 + 0.3 - 0.4 = 0.66.

ATo tov TUTo Tou Bayes £€xoupe OtTL

P(S|E)P(E) 0.9-0.4
P(S) 0.66

P(E|S) = — 0.5454 = 54.5%.




Bayesian katnyoplomolnon

Acopeupévn mbavétnta - Timoc tou Bayes

Ot 8oL TOToL Loyvouv kol tuxaieg petaPAntéc X, Y avti yia
evdeyopeva. A, B

P(X=x,Y =y)
P(Y =y)

P(X =x|Y =y)=

P(X=x,Y =y)
P(X = x)

P(Y =y|X =x) =
KOlL

TOmoc touv Bayes
P(Y = y|X = x)P(X = x)
P(Y =y)

P(X=x|Y=y)=




Bayesian katnyoplomolnon

MovteloToinon katnyopLomoinong we mpoPAfiuotoc mbavotitwy

‘Eotw ot otkoyévelal avtikelpévwv tng omoiog k&be avtikeipevo
KWOLKOTIOLEITOL ALTLO OPLOMEVOL XOPOKTTPLOTLKA X1, X2, . . . , Xp, ¥, OTLOV

@ X1,X,...,X, clvor Tt YVvwplopata/aveédptnres petoPAntéc/slcodog

@ y eivan 1 katnyopia/e&optnuévn petaAnty/é€odog

. credit buys
age income student .
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no




Bayesian kotnyoplomoinon

Movtelomoinon katnyopLlomoinone we mpofAfuatoc mbovotritwy

. credit buys
age income student .
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

2 TO TLOLPALOELYILOL, TOL YVWPLOLOTOL TOV QLVTLKELLEVOU £lvall ToL Ttedla age,
Income, student, credit rating, buys computer.

ES® Béhovpe va poobiopiooupe tnv Tiun tou mediov buys computer (Yes
| No) pe Bdon tic Tywéc twv mediwv age, income, student, credit rating.



Bayesian katnyopLomolno

MovteloToinon katnyoplomoinong we mpofAfuotoc mbavoritwy

. credit buys
age income student .
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

Nopathipnon: Le k&Be aLvTIKELEVO OL TULEC TWV YVWPLOWATWY TOU
popouv va BewpnBolv we tuyaieg petoAntéic (T.1.).

[wot To medio age Oewpolpe v T.1u. X7 pe tipée < 30, 31..40, > 40.
[t To medio income Bewpovpe Tnv T.pu. Xo pe tyéc high, medium, low.
Lot To medio student Bewpodue Tnv T.p. X3 pe Tipéc yes, no.

[wot To medio credit rating Oewpolpe Tnv T.1u. X3 pe Tyuée fair, excellent.
Lot To medio buys computer Bewpolpe tnv T.u. Y pe tipéc Yes, No.



2 tnv Bayesian kot yoploToino, TPOKELLEVOU VAL KOLTT)Y OPLOTLOLT)OOVILE
EVOL OLVTLKELLEVO YLOL TO OTIOLO £XOVlE OTL X1 = X1, Xo = X2, X3 = X3,
X4 = X4 OTOV X7, X2, X3, Xg EWVOLL OUYKEKPLLEVES TLLEC TWV T.LL.
X]_7X2?X37X4 (T[.)(. X1 = 31..40, X = high, X3 = NO, Xg = fair)
vtoAoyiCoupe (pe tn Bofbeia twv Sedopévwv ekmaidevong) Tig
Seopevpévee TBovotnTec

P(Y = YES|X1 = X1,X2 = XQ,X3 = X3,.X4 = X4)

KOLL

P(Y = N0|X1 — X1,X2 = X2,X3 = X3,X4 — X4)

EruAéyoupe we T tng T.iu. Y (Yes, No) autt) ou éxel Tnv peyaAutepm
TbavédTnToL.



Ou deopevpévee TuBavédtntec
P(Y = Yes| X1 = x1, Xo = x0, X3 = x3, X4 = x4)
KOt
P(Y = No|X; = x1, Xo = x0, X3 = x3, X4 = x3)
vttohoyilovtow pe tnv Ponberat Tov TOTOL Tov Bayes amt’ 6Tov TtpokuTtTEL
P(Y = Yes| X1 = x1, Xo = xp, X3 = x3, X4 = x4)

P(Xl — X1,,X2 — XQ,X3 = X3?X4 — X4|Y = Yes) g P(Y = YES)
P(Xl — X1,X2 — X2,X3 = X3?X4 — X4)

KOLL

P(Y = NO|X1 = X1,X2 = X2?X3 = X3,X4 = X4)
. P(Xl — X1?X2 — XQ,X3 — X3,X4 — X4|Y = NO) . P(Y — NO)
P(Xl = Xl,XQ = X23X3 = X3.).X4 = X4)




P(Y = Yes| X1 = x1, X5 = xp, X3 = x3, X4 = x4)
 P(X1=x1, X2 = x2, X3 = x3, X4 = x4|Y = Yes) - P(Y = Yes)
B P(X1 = x1, X2 = x2, X3 = x3, X4 = xq)
P(Y = No|X1 = x1, X0 = x0, X3 = x3, X4 = x3)
P(X1 = x1,Xo = x0, X3 = x3, X4 = x4|Y = No) - P(Y = No)
P(X1 = x1,X2 = x2, X3 = x3, X4 = xg)

o H mbavétnta P(X1 = x1, Xo = x0, X3 = x3, X4 = x3) eivoel otaBep
KOLL ILTLOPOUKE VOL TNV ALY VONOOUME oTNV oUYKpLon. Apkel val
ouYKpivoupe toug opltBuntéc.

o Ou mbavétnreg P(Y = Yes) ko P(Y = No) unoloyiCovto edkola
oo ToL dedopeval ekmatdevone: Eivoll To TTOCOOTO TWV OLVTLKELLEVWV
Ttov £xovuv T Yes kot No avtiotolya oto medlo defaulted borrower.



P(Y = Yes|X1 = Xl,XQ = X2?X3 = X3?X4 = X4)
P(Xl = X1,X2 = X2,X3 = X3,X4 = X4|Y = YES) . P(Y = YES)

P(X1 = x1, X2 = xp, X3 = x3, X4 = x4)
P(Y = No|X1 = x1, X2 = xp, X3 = x3, X4 = x4)
P(X1 = x1, X2 = xp, X3 = x3, X4 = x4|Y = No) - P(Y = No)
P(X1 = x1, X0 = xp, X3 = x3, X4 = x4)

MNw¢ dpwe O vtodoyicovpe tig TOovéTNTEC
P(X1 = X1,X2 — X2, X3 — X3, X4 = X4| Y = Yes)

KOCL
P(Xl = X1,X2 = X2,X3 = X3,X4 = X4|Y = NO)?



Mw¢ 6pwe O vrtoAoricovpe Tic TOoLvoTNTEG
P(X1 — X1,X2 = X2,X3 = X3;.,X4 = X4|Y = YE.‘S)
KOLL

P(Xl = X11X2 — X2,X3 — X3,X4 — X4|Y — NO)?

Trdpyxovv dvo Paoikol TpdTTOL VTTOAOYLOMOV:
@ 0 amAoikdg TpéTOoGg (naive Bayes)

e diktvo memoiOnong (Bayes belief network (BBN))



MNw¢ Spwec O vtoAoyricovpe Tigc TOAVOTNTEG
P(Xl = Xl,Xg — X2,X3 — X3,X4 = X4|Y — YES)

KO
P(Xl = X1,X2 — X2,X3 — X3,X4 = X4|Y — NO)?

Bowolkn Ttolpodoxn:

[Lal vou aetAoToinooupe Toug VToAOYLoMOoUE Bewpole 6TL oL T.u. X7, Xo,
X3, X4 eivorr vrto ouvONkn cveEdptnteg 600évtog Ttov Y dnAadh av
yvwpiCovpe T.X. TNV T TN T.4. X7 pe dedopévo bt yvwpilovue TNV
kKAdon Y 8ev umopoUpe vol TToUue TITtOTOL YLl TNV TN TS T.1. Xo. Kol
LOXVEL 1) OXEOT

P(Xl = X1,X2 = XQ,Xg = X3,X4 = X4|Y = yES) =
P(Xi = x1|Y =yes) - P(Xo = x2|Y = yes) - P(X3 = x3|Y = yes) - P(Xa = xa|Y = yes)



[evikOTepat oL T.iu. X1, Xo, ..., X, ovondlovtow vito ocuvOfk
ovedptnrec 600évtoc Tov Y av Loyvel ) oxéon:

P(Xl:Xl,X2:X2,---,Xn:Xn|YZY)

Mpoocox!

H mapadoxn yia tnv aveaptnoia Twv yvwplopdtwy oxeddv oté Sev
Vel () oAA& 1 vtéBeomn autn Aettovpyel otnv TPdén SudTL 7
katnyoplotoinomn Bayes 8ev amoutel akplPeic ektipnoeic bavotitwy
oA apkel N néyiotn TBovoTTL Vou lvTLOTOLXEL OTNV OWOo TN KAGLOT.



: credit buys
age income student )
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

(Lo To Ttedio age Oswpolue tnv T.u. X1 ne tipnéc < 30, 31..40, > 40.
Lo To Tedio income Bewpolue TNV T.u. Xo ue Tipég high, medium, low.
"ot To Teedio student Bewpolue TV T.u. X3 pe TIéC yes, no.

Lo To Ttedlo credit rating Bswpolue Tnv T.u. Xy ue Tiuéc fair, excellent.
Lot To Ttedio buys computer Bewpolue Tnv T.u. Y pe tipéc Yes, No.




. credit buys
age income student .
rating computer
<30 high no fair no
< 30 high no excellent no
31..40 | high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 | low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 | medium no excellent yes
31..40 | high yes fair yes
> 40 medium no excellent no
[Mov Ba kattnyopLoToinoovpe éval ATopno pe T €NC XOPAUKTNPLOTLKA,;
: credit buys
age Income student .
rating computer
> 40 high no excellent | 7




Oa ovykpivoupe Tic TWOLVOTNTEC

P(Y = Yes|X; =" > 40", X, = high, X3 = no, X; = excellent)
KOLL

P(Y = No|X; =" > 40", X5 = high, X3 = no, X; = excellent)
lcodUvaya, atd Tov TUTO Tou Bayes apkel vol CUYKPIVOULE TAL YLVOEVAL
P(X1 =" > 40", Xy = high, X3 = no, X4 = excellent|Y = Yes)-P(Y = Yes)
KOLL

P(X1 =" > 40", X, = high, X3 = no, X4 = excellent|Y = No)-P(Y = No)



Xpnowomolvtog Tt uttdBeon tne vtd ouvBikn avedaptnoiog Twv
X1, X2, X3, Xz 6eBopévou Tou Y apkel vol OUYKPIVOULLE TOL YLIVOUEVAL
@ P(Xy1=">40"|Y = Yes) - P(X, = high|Y = Yes) - P(X3 =no|Y =
Yes) - P(X; = excellent|Y = Yes) - P(Y = Yes)
@ P(X1=">40"|Y = No) - P(X2 = high|Y = No) - P(X3 =nolY =
No) - P(X4 = excellent|Y = No) - P(Y = No)



. credit buys
age income student .
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

[ Lol TO TPWTO YWWOMEVO E€XOULLE OTL

P(Xq
P(Xq

" > 40"|Y = Yes) - P(X> = high|Y = Yes) - P(X3 = no|Y = Yes) -

excellent|Y = Yes)- P(Y = Yes) =




credit buys

age income student .
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

[ L0t TO TPWTO YWOUEVO £XOVLE OTL
P(X1 =" >40"|Y = Yes) - P(Xo = high|Y = Yes) - P(X3 = no|Y = Yes) -

3
P(Xs = excellent]Y = Yes)- P(Y = Yes) = 9



. credit buys
age income student .
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

[L0L TO TTPWTO YWOMEVO £€XOVUE OTL
P(X1 =" >40"|Y = Yes) - P(X2 = high|Y = Yes) - P(X3 = no|Y = Yes)-

3
P(Xs = excellent]Y = Yes)- P(Y = Yes) = =5



. credit buys
age income student .
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

[ Lot TO TIPWTO YWWOMEVO £XOUME OTL

P(X
P(X,

" > 40"|Y = Yes) - P(X2 = high|Y = Yes
3
excellent|Y = Yes) - P(Y = Yes) =

)
3

- P(X3 = no|Y = Yes) -



. creuaiw ouys
age Income student .
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

[0t TO IPDOTO YWONEVO £XOUME OTL

P(X:
P(Xa

"> 407

Y = Yes) - P(X2 = high|Y = Yes
3
excellent|Y = Yes)- P(Y = Yes) =

)
3

- P(X3 = no|Y = Yes) -
3



P(X:
P(Xq

. credit buys
age income student .
rating computer
< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no
' I 'l 4
[l TO TPWTO YWOUEVO £XOVME OTL
" > 40"|Y = Yes)- P(X2 = high|Y = Yes) - P(X3 =
3233 9
excellent|]Y = Yes)-P(Y =Yes) = --—-— - —- —
0 99 9 14

no|lY = Yes)



. credit buys
age income student .
rating computer
< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no
[ L0t TO TPWTO YIWWOUEVO £XOUME OTL
P(X1 =" >40"|Y = Yes) - P(X> = high|Y = Yes) - P(X3 = no|Y = Yes) -

)- P

330 1

Z. 2.2 = = =0.005
99

P(Xas = excellent|Y = Yes)- P(Y = Yes) = 14 189

LOl(.AJ
@IM



age income student cre_d it buys
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

[LoL TO OeVTEPO YWWOMEVO £XOUME OTL

P(Xq
P(Xq

" > 40"|Y = No) - P(X> = high|Y = No) - P(X3 = no|Y = No) -
excellent|Y = No) - P(Y = No) =




age income student cre_d it buys
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

[Lot To SeUTEPO YIVOUEVO £XOUME OTL

P(Xp =" > 40"

2
P(Xs = excellent|Y = No)-P(Y = No) = =

Y = No) - P(X2 = high|Y = No) - P(X3 =no|Y = No) -




age income student cre_d 't buys
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

[LoL TO SeVTEPO YVOUEVO £XOVUE OTL
P(X1=">40"|Y = No) - P(X2 = high|Y = No) - P(X3 =no|Y = No) -

2 2
P(Xs = excellent]Y = No)- P(Y = No) = =



age income student cre_dlt buys
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

[Lot To SeVTEPO YIVOUEVO £XOVUE OTL

P(Xq
P(X,

"> 407

excellent] Y = No) -

Y = No) - P(Xy = high|Y = No) - P(X3 = no|Y = No) -

4




age income student cre_cl It buys
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

L0l TO OEVTEPO YIVOMLEVO £XOVUME OTL
D(X1 =" >40"|Y = No) - P(X2 = high|Y = No) - P(X3 = nolY = No) -

2 2 4 3
D(Xy = excellent|]Y = No)-P(Y =No)=—----—- e




age income student cre_d It buys
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

[Lot TO BeVUTEPO YVOULEVO £XOVME OTL
P(X1=">40"|Y = No) - P(Xo = high|Y = No) - P(X3 = no|Y = No) -

2 2 4 3 5
P(Xa e><ce||ent|Y:No)-P(Y:N.o):g.g.g.g.ﬁ



age income student cre_dlt buys
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

[Lot TO OeVTEPO YLVOUEVO £XOVME OTL

P(Xq
P(Xq

" > 40"|Y = No) - P(X2 = high|Y = No) - P(X3 = no|Y
2
excellent|Y = No)- P(Y = No) =

4 3 5

24
875

No) -
0.027.



Y vvoyilovtac:

P(X1 =" >40"|Y = Yes) - P(X2 = high|Y = Yes) - P(X53 = no|Y =
Yes) - P(Xy = excellent]Y = Yes) - P(Y = Yes) = FiQ = 0.005

P(X; =" > 40"|Y = No) - P(X, = high|Y = No) - P(X3 = no|Y =
No) - P(Xs = excellent|]Y = No) - P(Y = No) = Ead = 0.027.

875
Apoa, 1 TBavdTnTa

P(Y = Yes| X1 =" > 40", X, = high, X3 = no, X4 = excellent)
etvoul pkpotepn and tnv bavdtnTa
P(Y = No|X; =" > 40", X = high, X3 = no, X; = excellent)

ETopEVWE, TO ATOMO e TOL XOPOKTTPLO TLKAL:

credit buys
rating computer
> 40 high no excellent ?

Oa katnyvoplotondei pe No oto yYvopLopa bﬁys computer.

age income student




. credit buys
age income student .
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

Y £ KATIOLEG TIEPLTITWOELS UTOPEL VoL ouvavTiiooupe To £€Mg TpdPANUAL:
[Mov Bal kKaLTNYOpLOTTOLHOOUNE Vol ATOMO WE T £6MC XOLPAKTNPLO TIKY,;

: credit buys
age Income student :
rating computer
31..40 | high no excellent | 7




. credit buys
age income student .
rating computer

< 30 high no fair no
< 30 high no excellent no
31..40 high no fair yes
> 40 medium no fair yes
> 40 low yes fair yes
> 40 low yes excellent no
31..40 low yes excellent yes
< 30 medium no fair no
< 30 low yes fair yes
> 40 medium yes fair yes
< 30 medium yes excellent yes
31..40 medium no excellent yes
31..40 high yes fair yes
> 40 medium no excellent no

Kotd Tov uTtoAoYLopd Tou YvOUEVOL

P(X; = 31..40]Y = No) - P(X, = high|Y = No) - P(X3 = nolY =
No) - P(X, = excellent]Y = No) - P(Y = No)

TLOLPALTTPOVE OTL CURPwveL e Tow dedopéva, N bovotnTa

P(X1 = 31..40|Y = No) eivow 0, omtéte pnbeviletorr oAdékAnpo to
yopevo avtd!



Av oLpXLKA
k
P(X; :X;|Y :y) = —
n

oTov

k o aplBudc Twv avTikelévey pe Y = y yloL TaL oTtolal X; = X;

n 0 oUVOALKOC oplBdC TV avTikelévwy e Y = y.

H 8uopfwpévn mbavétnra (ovppwva pe tov Laplace) opileton we

k+1
n+c

P(X,' :X,'|Y :y) =

4TIov

¢ to TAMBo¢ Twv diapopeTtik@v kKAdoewv (to TAHBog TwVv SLatpopeTikOV
TV e Y)

To amotéAeopa TOpa eivorr 6TL oL TOawvétnTeg dev eivonr TtoTé
pun6év!



Av opYLKka
k
P(Xi=x|Y =y)= -

OTlov

k o aplBuédc Twv avTikeyévov ne Y = y yial ta omoiat X; = Xx;

n 0 oLUVOALKOC aplBdc Twv avTikelpévay e Y = .

H 8iopBwpévn bavétnta (oVppove pe TV m-ektipnon) opiletal wg

k + pm
n-—+m

P(Xi=x|Y =y)=

OOV

m to TAN00C TWV ELKOVIKQOV £YYPALYWV e Y = y TIOV ELOAYOLE OTO
Oelypor ekToldevong

P TO TTOCOOTO TWV ELKOVLKQV EYYPAYWV e Y = y ko X; = X;.
Mpémer m > 1, p > 0. To amotéAeopna TOpa sivorr 6TL oL
TLOavéTnTec dev civor Ttoté pndév!



Muat &AAT SuokoAiol eivoll 0 XELPLOWOC TWV XOPOUKTTPLOTIKGDV TTOV
AapPdvouv ovvexeic Tipég. Mo Topdderypal, av éxovpe we Sedopéva

EKTIOLLOEVOTNG
Annual Defaulted

Home Marital

Owner Status Income Borrower
1 Yes Single 125K No
2 No Married | 100K No
3 No Single 70K No
4 Yes Married | 120K No
5 No Divorced 95K Yes
6 No Married 60K No
7 Yes Divorced 220K No
8 No Single 85K Yes
9 No Married | 75K No
10 | No Single 90K Yes

[Mov Ba kot yopLoToinooupe éval avTikeipevo pe tow €1c
X OLPOLKTTPLO TLK A ;

Home Marital Annual Defaulted
owner status income borrower
No Single 82K ?




[w¢ Ot utodoyiooupe Tic avtiotolyeg Ssopsvpéveg BavdTnTES
P(Xi = xiY = y)

étov N T, X AoepBdivel Tipéc ot éval ouvexég BldoTNua;

o tapdderypal, Ttwe O ektiunBel n bavédtnTal

P(Annual Income = 82K|Defaulted Borrower = No)?

Home Marital Annual Defaulted

Owner Status Income Borrower
Yes Single 125K No
No Married 100K No
No Single 70K No
Yes Married | 120K No
No Divorced | 95K Yes
Married |60K No
Yes Divorced 220K No
No Single 85K Yes
No Married | 75K No
0 | No Single 90K Yes

- OO NOOPAWON =




[w¢ Bo vtoAoyicoupe T avtiotolyeg Seopevpévee TBovoTNTEG
P(Xi =x|Y =y)

otav 1 T.M. X; AapPdvel TipEG o Eval ouveEXEC DLALOTNMAL;

TTdpyxouv 8U0 TPOCEYYLOELC YLOL TOV XELPLOKO OUVEX DV YVWPLOUATWV:
@ ALOKPLTOTONOT TWV TLLQV

@ XpNomn KATOLOLG OUVEXOUC KOLTOLVOLTC



XELPLOUOC CUVEX DV YVWPLOUATWV:
2 TNV TEPLTITWOT TNG OLOKpLTOTTOiNONG

o SopepiCoupe To 0OVONO TLUWV TNG T.Jh. OF SLLOTHUATO

@ Kol 0 uTtoAoyLopdcg tne mbavdtnrac yivetow pe Pdon to Toocootd
TWV QVTIKELULEVWV TTOV £XOVV YVWPLOMOL LE TN OTO ALVTIOTOLYO
OLALOTTLOL.

E& Tpémel va £xouvpe umddn oTL

@ ToAAX draothipate B £éxouv we ouvémeial Alya otvtikeipeva oe k& Oe
OLALOTNLOL

@ Aiyal Sraotiuata Bo £xouv we ocuvéTelol TOAAA owvTikeipeva o k& e
StdoTnuo Tow omoial mhavov var aviikouv og BLoLPoPETLKEC
KT YOpLEC



XELPLOWOC CUVEX WV YVWPLOLATWV:
@ TmoOétouue kdToLa ocuykekpLpévn Lopt katovopic Tbavotitwy.
2 uvfBwg kovovikn (Gaussian) kototvop.
@ Mo kortorvopt] Yorpaktnpileto otd TNV CUVAPTNON TTUKVOTNTOG
mhavétnrog f(x) = P(X = x) avtfg. E8w pog evdiapépe m
ouvdptnon Tukvétntog havétnrog (¢.m.m.)

f(xly) = P(X =x]Y = ).

@ Av Y =y, yial TNV katvovik1] kactoevop) M .ttt f(x|y) éxel tnv

Hop®n
1 X — X 2
2w0§|y Oxly

OTLOV /iy, EIVOLL M OLVOLpEVOUEVT TILT TNG T.p. X deSopévou oTL

2 glvo 1 StokOpovon the T.p. X Sedopévou dtL Y = .

Y = v kouw o
Y KO Oy



- Owner Status Income Borrower

1 Yes Single 125K No
2 No Married | 100K No
3 No Single 70K No
4 Yes Married | 120K No
5 No Divorced 95K Yes
6 No Married |60K No
7 Yes Divorced 220K No
8 No Single 85K Yes
9 No Married | 75K No
10 | No Single 90K Yes

P(Annual Income = 82K|Defaulted Borrower = No) =7

O Tipéc ¢ T.)u. Annual Income 6tov Defaulted Borrower = No €youv
LETOo 6po

125 + 100 + 70 + 120 4 60 + 220 4 75
= - = 1.10.




Home Marital Annual Defaulted
Owner Status iIncome Borrower

Tid

1 Yes Single 125K No
2 No Married | 100K No
3 No Single 70K No
4 Yes Married | 120K No
5 No Divorced 95K Yes
6 No Married | 60K No
7 Yes Divorced 220K No
8 No Single 85K Yes
9 No Married | 75K No
10 ' No Single 90K Yes

P(Annual Income = 82K|Defaulted Borrower = No) =7

p = 110 ko StokVOpovon o2.

» (125 —110)2 + (100 — 110)? + (70 — 110)? 4 (60 — 110)? + (220 — 110)? + (75 — 110)?
- 7

o)

= 2550



- Home Marital Annual Defaulted
Tid
Owner Status iIncome Borrower

Yes Single 125K No
No Married | 100K No
No Single 70K No
Yes Married | 120K No
Divorced | 95K Yes
No Married | 60K No
Yes Divorced | 220K No
No Single 85K Yes
No Married | 75K No
Single 90K Yes

- QO ~NOODOPAPON-

&

Entopévwe, propovue va Bewpfooupe 4ti

P(Annual Income = x|Defaulted Borrower = No)

1 X — 11)?
B \/Wexp(‘( 205) )
_ 1 Xp(_(x—110) )

e
V27 - 2550 2 - 2550



Home Marital Annual Defaulied

L Owner Status Income Borrower
1 Yes Single 125K No
2 No Married | 100K No
3 No Single 70K No
4 Yes Married | 120K No
5 No Divorced 95K Yes
6 No Married |60K No
7 Yes Divorced 220K No
8 No Single 85K Yes
9 No Married | 75K No
10 ' No Single 90K Yes

Omtédte

P(Annual Income = 82K|Defaulted Borrower = No)
1 82 — 110)?
= exp(—( ) )
V27 - 2550 2 - 2550

0.0067




T .
Owner Status Income

Yes Single 125K No
No Married | 100K No
No Single 70K No
Yes Married | 120K No
No Divorced 95K Yes
Married | 60K No
Yes Divorced 220K No
No Single 85K Yes
No Married | 75K No
Single 90K Yes

- OO ~NODOPAPON-

&

AvTtioTtowyo, vtodoyiloupe tnv cuvdptnomn Tukvétntog bavdtnrog

P(Annual Income = x|Defaulted Borrower = Yes)

- i (x —p)?, 1 (x —90)?
27052 o o )= V2 - 16.67 2 2 -16.67 )
50
2 —

omov €d6w 1 = 90 kow o T = 16.67



Home Marital Annual Defaulted

Lo Owner Status Income Borrower
1 Yes Single 125K No
2 No Married | 100K No
3 No Single 70K No
4 Yes Married | 120K No
5 No Divorced 95K Yes
6 No Married | 60K No
7 Yes Divorced 220K No
8 No Single 85K Yes
9 No Married 75K No
10 | No Single 90K Yes

Emopévwce,

P(Annual Income = 82K|Defaulted Borrower = Yes)
1 (82 — 90)?
- exp(—
V27 - 16.67 2-16.67

) = 0.014.



Home Marital Annual Defaulted
Owner Status Income Borrower

Yes Single 125K No

Tid

1

2 No Married 100K No
3 No Single 70K No
4 Yes Married 120K No
5 No Divorced 95K Yes
6 No Married |60K No
7 Yes Divorced | 220K No
8 No Single 85K Yes
9 No Married @ 75K No
10 | No Single 90K Yes

[Mov Ba kot yopLoToinooupe éval dtopo pe To €€NC X ULPOKTNPLOTIKA,;

Home Marital Annual Defaulted
owner status iIncome borrower
No Single 82K 7
P(Annual Income = 82K|Defaulted Borrower = No) = 0.0067
P(Annual Income = 82K|Defaulted Borrower = Yes) = 0.014.




Ta Aeydueva Bayesian belief networks BooiCovton otnv
OLVOLTIOLPALO TOLOT TWV OXECEWV EEAPTNONG KETAEY TWV YVWPLOUATWV
XPNOLLOTIOLOVTOE EVOL TIPOTOVOLTOALOEVO YPAPTLOL.



[Tapadery o

‘Eotw OTL poig evilopépel vou SoUpE VoL EVOL ATOMO £XEL KATIOLO KOLPOLOLKO
véonua (heart disease).

‘Exovpe ot ouAAoyn Sedopévwv ekoldevong Tov alpopolV N ALTOMOL KOl
o kKOs ATOPO £YOUUE TOL TIALPAKAT® YVWPLOUOLTOL:

@ Exercise (Yes, No)

@ Diet (Healthy, Unhealthy)
@ Chest pain (Yes, No)

@ Blood pressure (Yes, No)

@ Heart disease (Yes, No)



e O Tipéc Twv yvwpiopotwv Exercise ko Diet emtnppedlovv Tig Tiuéc
Tou yvwplopatoc Heart disease (1.x. n aovBuyewn Sroctpoyn ko 1
aTovoio AokNoNg Pmopel vor SnuLovpyfoouv TtpoPAfuoto. oTnv
koepdLdt). Tmdpxer petadd Toug ot oxéon outiov —
OLTLOTEAECLOLTOG.

@ Amd tnv &A1, oL Tipéc Tou Yvwpiopotog Heart disease emnppedlovv
TG TYEG TV YVwpLopdtwy Blood pressure ko Heart disease (..
TPoPALOLTAL TNV KAPSLA UTTOPEL VAL £XOUV WC OLUVETELL VPNAN
Tieon kou wévo oto otNlog). Trdpyel peTady Toug oL oxEon
outiov — aATmoTEAEOMALTOG.



MTtopolue vo oTtelkoVioOUpE TIG TtpoNYoUEVES £EAPTHOELS e évaL
TLPOCOLVOLTOALOMLEVO YPALPTLOL

Blood
Pressure

e Ta yvwpiopator Exercise ko Diet éyouv aveédptnreg Tipéc.
@ To yvopiopa Heart Disease e€optdrton amd tow Exercise ko Diet

o Ta yvwpiopotow Chest Pain ko Blood Pressure e€optovton dpeoa
atd T Tyég Tou Heart Disease (m.x. sivow ocupmtopota). Emiong,
eivorr oeveldptnto wetal Touc.



‘Eotw 6tL BéAoupe va kortnyopoToljooupe éval &topo oTnv kKAdon Yes 1
No tov yvwpiopatoc Heart Disease étov yvwpiloupe 4T éxel Ta
TLOULPOLKALTW X OLPOLKTNPLO TLKAL:

Exercise Diet Ch.est Blood
pain Pressure
Yes Unhealthy No Yes

Oewpovpue Tig T.u. E (Exercise), D (Diet), C (Chest Pain), B (Blood
Pressure) ko H (Heart Disease)

Ettiong, Bcwpodpe tic ouvtopoypaiec Y = Yes, Healthy ko
N = No, Unhealthy.

‘Onwe ko otov Naive Bayes, vyl vau atopaoicovue, Bow ovykpivoupe Tig
TBhavdTNTEC

o PH=Y|E=Y,D=N,C=N,B=Y)
e PH=N|IE=Y,D=N,C=N,B=Y)



E8w, AMoyw twv e€aptiocwv dev utopole vol XPNOLLOTIOLIOOUME TNV
apadoy| tne uvnd ouvOikn avelaptnoioc. M’ avtd Ba akolovBfooupe
v £€1fc néBodo yiaw tnv olykpLom:
Amd tov oplopd TN Bs‘icuaupévnc nteizxvé'cn'l:occ;

P(X=x,Y =y
ovykpivoupe Tic TbavoTNTEG

EXOVULE OLVTLOTOLYOL VoL

PE=Y,D=N,C=N,B=Y,H=Y)
PE=Y,D=N,C=N,B=Y)

KO(L

PE=Y,D=N,C=N,B=Y,H=N)
PE=Y,D=N,C=N,B=Y)

Emeldn to kKAdopota £Xouv Toug L8Loug TIaLpOVORALOTEG QPKEL val
ovykpivoupe toug optBuntéc.




[l vou ovykpivouue toug aplBuntéc
o PE=Y,D=N,C=N,B=Y ,H=Y)
o PE=Y,D=N,C=N,B=Y,H=N)

ILTLOPOVUKLE VOL XPTNOLLOTIOLIOOVLE TOV TUTO

P(Xl :X13X2 :X2:X3 :X3:"'7Xn — Xn)
= P(X1 = x1) - P(X2 = x| X1 = x1) - P(X3 = x3|X1 = x1, X2 = x2)-
.. P(Xn — Xn|X1 — X13X2 — X2, ... an_l — X”_l)

(o omolog TpokUTTEL e SLadoxik1) EQappOYT TOV TUTTOU TOV OPLOKOY TNG
Seopevpévne mbavédtnrog

PX =xY =y)=P(Y =y)P(X=x]Y = y).)



[Tocpatnpnote OTL OTOV TUTO

P(Xl :Xl,XQ = X23X3 — X3,. ..3Xn = Xn)
= P(X1 = x1) - P(X2 = x2| X1 = x1) - P(X3 = x3|X1 = x1, X2 = Xx2)-
. P(Xn — Xn|X1 — X13X2 — X2, ... 3X”—1 — X”_]-)

k&Oe 6poc Tou Yvopévou sivol TG LopYNC
P(Xk = xi| X1 = x1, Xo = x2, ..., Xk—1 = xp—1)

oTov X1, Xo, ..., Xk_1 €lvall oL T.)h. TWV OPWV TOU YIWOMEVOU TIOV
TponyouvTol (ATd T APLOTEPA TPOG TAL SeELAL).

Eropévwe, 6tav epapudlouvpe tov TOTOo opiovpe éppeool Kol KAToLo
oelpd otTig T.u. Xy, Xo, ..., X,.



‘Edw £xouune va Tic TBovoTnteg
PEE=Y,D=N,C=N,B=Y,H=Y)

PE=Y,D=N,C=N,B=Y,H=N)

[MTolot oeLpdl oG CULPEPEL VOL XPNOLLOTIOLOOVME YLOL TG T.M. E,
D, C, B, H;



Heart
Disease
Blood
Pressure




Oa PBpolpe pra oelpd pe tnv Pofbeial Ttouv ypaghuatoc e€apthioewv Tov
KOLTOLOKEVALOOLJLE :

Heart
Disease
Blood
Pressure

[vwpiCouue 6TL N T.p. H eaptdton omd T T.u. E, D, evdd ou T.u. B ko
C e€aptovton omtd Tnv T.)u. H. Aev vtdpyouvv dAAeg e§opTiosLC.

Oa gpapprdéoovpe Tov TOTO TPOTA Yo T £, D mov dev £€xouv dAAec
eCaptioec. Metd yiae tnv H mou e€aptdton pédvo amd tigc E, D kou
netd yia tig B, C mov e€aptidvton pévo amd tnv H.




Kovovolc

[evikd, pe P&on to ypdpnua Twv e€opthocwy, spapudlovpe Tov TOTO

P(Xl :Xl,XQ :XQ,Xg :X3,...,Xn = Xn)
= P(X1 = x1) - P(Xo = x2| X1 = x1) - P(X3 = x3|X1 = x1, X2 = x2)-
- P(Xn = xa| X1 = x1, X2 = x2, ..., Xp—1 = Xp-1)

Yol piot T, Y Otav éxoupe N01M £paprdosl Tov TUTO yLol OAEC TLC T ..
Y1, Y2, ..., Y, and tic onoieg 1 Y éyxel e€aptiocic.



Me Bé&on tn ospd E, D, H, C, B éxoupue 6TL

PE=Y,D=N,C=N,B=Y,H=Y) =
P(E=Y)
.P(D = N|E = Y)
P(H=Y|E=Y,D=N)
.P(C=N|E=Y,D=N,H=Y)
P(B=Y|E=Y,D=N,H=Y,C=N)




Opwc,
e P(D=N|E=Y)=P(D=N) (D, E aveéaptnreg)
o PIC=N|IE=Y,D=NH=Y)=P(C=N|H=Y) (C
avegaptntn and tc £, D, E€aptdton pévo and tnv H)
e PB=Y|E=Y,D=N,H=Y,C=N)=P(B=Y|H=Y) (B
avegaptntn and T E, D, C. E§aptdtan pévo amd tnv H)



Entopévwe, pe P&on tic mponyoupevec aLTtAOTIOINOELS

PE=Y,D=N,C=N,B=Y,H=Y)
—P(E=Y)-P(D=N)-P(H=Y|E=Y,D=N)
P(C=N|H=Y)-P(B=Y|H=Y)

EvteAog, avdloya

PEE=Y,D=N,C=N,B=Y,H=N)
—P(E=Y)-P(D=N)-P(H=N|E=Y,D=N)
.P(C=N|H=N)-P(B=Y|H=N)

Tehkd, Aoyw Ttwv kowwv Ttapaydévtwy P(E = Y) - P(D = N), apkei va
OVUYKPIVOULE TOL YIVOLLEVAL
o P(H=Y|[E=Y,D=N)-P(C=N|H=Y)-P(B=Y|H=Y)
o P(H=N|E=Y,D=N)-P(C=N|H=N)-P(B=Y|H=N).



‘Eotw 6tL amd to Sedopévar utohoylooe Tig Ttopokdtw ThavdTntec:

Exercise=Yes 0.7 Diet=Healthy 0.25
Exercise=No 0.3 Diet=Unhealthy | 0.75
E=Healthy |E=Healthy |E=Unhealthy |E=Unhealthy
Heart D=Yes D=No D=Yes D=No
Disease 0.25 0.45 0.55 0.75
0.75 0.55 0.45 0.25
HD=Yes|HD=No HD=Yes|HD=No
CP=Yes 0.8 0.01 BP=High 0.85 0.2
CP=No 0.2 0.99 BP=Low 0.15 0.8



Tote, €xoupe OTL
o PH=Y|E=Y,D=N)-P(C=N|H=Y)-P(B=Y|H=Y) =
0.55-0.2-0.85 = 0.0935
o PH=N|E=Y,D=N)-P(C=NH=N)-P(B=Y|H=N) =
0.44-0.01-0.2 = 0.00088.

‘Apol, TO ATOMO HE TOL TIOLPOKATW YXOPOUKTNPLOTIKA

Exercise Diet ¢ h.ESt Blood
pain Pressure
Yes Unhealty No Yes

Oa Tto katnyopLlomoinoovue pe Yes oto vvopiopa Heart disease.
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