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3.1 n1siiasTzvidiayasiag CRISP-DM

A52UIUNN19AAT7EEBY A (Cross Industry Standard Process for Data Mining %38
CRISP-DM) s¥smnnasstu®l a7, 1996 Tnamannsanilauas 3 uSsvAe Daimler Chrysler,
SPSSuay NCR @9n521a1n193Aszidaya CRISP-DM qzaznaufan 6 iupaundn
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5.1.1 4nuazdnlatugaiia (Business understanding) Liudupauusnaesnazannis
fjaiiluinevinansdintanssuaunianiegsia
Aavmsnsiiiagavinaandinladuilgni e luglaasnisiinsnsiiayanis
Data Mining Taginnsinsnzsitieyalanriale defidiuaunnn uazfinanudyuden vinlild
annsavinaiinlatuiieyafidanndudeuld W dasnismaruduneazlaiinong
Aewdeamsuuubniiaziinasdesiiazdinlseio
5.1.2 a59gliayaliasy (Data understanding) dumennnsdmfiuuazsausasiiays
AREATHNITRIITIATI9REUAING N BItasdayafi iy TasdendiasTdtoya
amuavaaLngan i Ainssilisansuiuinglazasffidmun s
fAnssiteyaisavinnisfiususindioys uazpsaesauiiayail (i gaaiy
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foudandagaursdannnliiunisdnsiziannidulsd nttps:/www.kaggle.com/ Baifin
WARI59H Datasets %30 gadaya dmsuRnanw Machine Learning iTnafiga ulanuss

SN

<« C @ kaggle.com/roniti/heart-disease-ucitfbclid=WAR1fyOokUCAPZ-WzMUtrbqDCrwhbSamBMIY-T_L3IbZbk1LAT ThOkhg1TaQ omax O @ :
= kagg!e Q search \i
® @ Dataset
1"
i@ Heart Disease UCI
% https://archive.ics.ucl.edu/ml/datasets/Heart+Disease
E

m ronit  updated 2 years ago (Version 1)

1S
Data Tasks Kernels Discussion Activity Metadata Download (11 KB) New Notebook H

& Usability 7.6 & License Reddit APl Terms % Tags

AR 3.1 B Te https://www.kaggle.com/

Fedayalaniale fdanaudoya 303 518013 Usznaudan 14 uapnidas
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mﬁufw%é’mqmiLﬁuﬂ@aﬁ’ff@qﬂqm Tsavaandesrialasiufiiinainnisesntidsnig
AsdnrEANFuR ARl EAesaTiiAswinle dnuneessealsafingaien
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5.1.3 wisndayalimdanl¥ (Data preparation) Sunauntaulasiayailiisausansn
waziRantd Teduguuuufinsendimduinluainsassiludunouda lUlH Tne 4
n193U24N"9 Data cleaning el lHdayangTugUuuy wazanpagdaaii uazdiidn
sioyait i loanlnefdunondorl

5.1.3.1 insAniRendieya (Data Selection) Aan1sAmdandosyailimsnzan
denanlilunslinnsiieyailinssidyainnisdndenieys daneesnisdnden
foya wiauwnd oigans nunnanasd Wuwwmdanigniednuinle gaafiansandim
$ayauazyinnia Data Cleaning fayalsnale Tnadndauiiliduiuoantimanianaz

U

[ Ao a o aan Py ' 3 o
mmwmmﬂummm‘mzﬁ?umm‘m FIUIU 9 LBRVFLUIN T@‘ILLﬂ LA BN UAHIBN

e

pnsilaiin (buden Wiaaluden spsinisdinessinlagege Aaudiaaulni
viale anwmzansseslsnfinaaenlunisdndgnaanidan nnssnuianll Tnelidaya
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adi 3.3 nadmdandaya (Data Selection)
3.1.3.2 V‘I”Wﬂﬂ’iﬂﬁl’uﬂ‘iﬂﬂ"}]ﬂﬂjﬂ (Data Cleaning) ABN19YINAINNATEIALBYA
Hunszuannisnsasseuuazn1suily (ieau) snenisdieysiiigniesasnidainys
fayanisnadegiudays dudundndidyuesginioya nisfdinssiiioyald
Aiuntansil
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g ) % [~ @ o YN I'd 1
- Sex Beauiiludiayane uazidndeyasiay §Amszsinudn
AN N A LT UAIB NIATNIAT 1 UWINFILAI289 AT (Male) 1R 2 WAN
2o (Female) FALAT1eAAS [AYINN15UnWANASH

sex LW
Fipldl
¢ ipldl
el
Fipldl
LN

yiphd]
0 el

R =R = e S

it 3.4 ufilafioyaunuaAmesne

- Chest pain $a5a81N191§UNTIBN 182 O WINAIEAIYDS
TsiidU (Not hurt) 182 1 WHAN2E9 WUty (Little hurt) 182 2 WANAN289 LEUUIUARN
(Moderate pain) 18 3 UWHAND9 L§UNIN (Very hurt) A3LAT12iA9 IHinnnaunensil

chest pain

a1n7siAundian
13uunn
Huilunaie
Buas
Huas
ladu
iy
awid 3.5 ufifadioyaunmudesioyaniniafuniinen
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- Hyperglycemia #ayasnm1aluiden 1ay 0 unudaarzas

[P=§ . ! = 22N R ¥ o ! dy
TE\IN (without) 182 1 LNUATYBI H (Have) @Qm‘mw@\ﬁ@mmﬂmum U

=h
o
[%;]

Hyperglycemia inaaluldan
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‘gl

ool |O|OC|=

“laidi

1

=

U

dl 4 U 1 U %/ =]
AINN 3.6 LLﬂT‘EI‘EIﬂMuZ\]LLVIHﬂ’I?IﬂQ?J'EJHﬂZ\]H’]Gﬂ@THLN@ﬂ

~ Heart wave slope AaudupauAialamy 0 unudasdn

289UnN#A (Normal) 1@ 1 WIHAI28Y RANEUHaY (There is little slope) &2 2 UWNKAYAY

=\ o/ L2-N =3 ¥ o 1 o/ da/
HATIHAUHIN (Very steep) NILATIENIIANTINTTUNRATANH

slope

Heart wave slope
ANNTIU
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_ Coronary angiogram @n¥azaassaslsafingaaiasiunisiie
Agnasalden 1 wiudagA1es Unf (Normal) 182 2 wiuenaes sealsafiuf(a (il
(Fixed defect) 1a9 3 unuA1283 a1:13a18 (4 (Reversable defect) fAinsziiaslavinnas

o X
BVIHRATANGS

Coronary angiogram ansrely
=)

thal andsas lsanaataalunls

dndnviaanldan

uné
sanTsaunlolils
sanTsanunlylule
sanTsaunlolile
sanTsanunlylule
uné
sanTsanunlylule
srunsavngle

IS =R Y IR EE PR N

dl ¥ U 1 U o/
AINN 3.8 LLﬂT“ZJ“ZJ@?jJZ’\ILL‘VILLV"I"I?I@Q"ZJ@Hﬂ@ﬂﬂﬂmz“ﬂﬂﬁﬁﬂﬂi‘iﬂ

- Treatment N195NE1AKIE 1 uwnudagA1rag 1 (Curable)

W9 2 WinAees (i (Incurable) §Aiaansyi@alsivinnnaunmsndiail

Treatment

target ANSENEA

au'la
1u
1u
lu
u
lu

RlRke|-

dl 4 U 1 U o/ %
AN 3.9 LLﬂT?I?IﬂSj’NLLVIHﬂ’]‘H@\ﬂIﬂH‘JZ\]ﬂW’i‘iﬂHWﬂM\Eﬂ
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3.1.4 @5NUULI188Y (Modeling) TUABUNITFENAMLLVNINARAAIENS Lazaiif

dl a oY k2 a ad ! o/ 1 o
PNBNTTIATISVUBH RN Tﬂﬂﬂqﬂq‘iﬂ%ﬂﬂﬂuﬂ’)ﬁﬂ’]‘j@ﬂ@ 7 NAHNATUNK AR NTT9TUHN

o/ -4

(Classification) ANFULNNGH (Clustering) WAENNTEZNAIMNANAUT (Association Rule)
HAmsnvidayadinsnzideyasianisvinmiasdiayauuy Data Classification

Waldvinunguualsiunisiindwaasilasaidulsnralaanmaianiseruunilasinn

foya Hoanrsadeluima Decision Tree iladnnguingafifiaanduiusiu Tnald
o A '

Tsunsuildvinnilesioya daegaioyaidmann il

U

Sex Chest pain Hyperglycemia Heart wave slope | Coronary angiogram |Treatment
male Very hurt have normal normal Curable
male Moderate pain without normal fixed defect Curable
female Little hurt without Very steep fixed defect Curable
male Little hurt without Very steep fixed defect Curable
female Not hurt without Very steep fixed defect Curable
male Not hurt without There is little slope normal Curable
female Little hurt without There is little slope fixed defect Curable
male Little hurt without Very steep reversable defect Curable
male Moderate pain have Very steep reversable defect Curable
male Moderate pain without Very steep fixed defect Curable
male Not hurt without Very steep fixed defect Curable
female Moderate pain without Very steep fixed defect Curable
male Little hurt without Very steep fixed defect Curable
male Very hurt without There is little slope fixed defect Curable
female Very hurt have Very steep fixed defect Curable
female Moderate pain without There is little slope fixed defect Curable
female Moderate pain without Very steep fixed defect Curable
female Very hurt without normal fixed defect Curable
male Not hurt without Very steep fixed defect Curable
o A

NN 3.10 fade

A
Han

U

9MNFUN T dsznauday 6 ueanadad fie

AlRanNAATITideya

- Sex WNANLWA Usznaudag tweans (Male) twemasy (Female)

— Chest pain type W&A9IBINN9EUNTEaN Usznaudag (5180 (Not hurt)

Wuties (Little hurt) WUUI4Na19 (Moderate pain) FUNIN (Very hurt)

=\

~ Hyperglycemia uaminaabuden Usznaudae 7 (without) 5 (Have)

~ Heart wave slope uansaEaannisiate Usznaudae Unf (Normal)
HAaNTusias (There is little slope) HAIMNEUNIN (Very steep)

~ Coronary angiogram LLN@NﬁﬂHmmﬂﬂ‘iﬂﬂT‘iﬂﬁGl‘iQ@L@ﬂTuﬂﬂ’iﬁﬂﬁ@iﬂﬂﬂﬂ
dam Usznaudas Unf (Normal) saelsaftudTaTulé (Fixed defect) annganneld

(Reversable defect)
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- Treatment WAAINITSNEIAWIT Usznauday 154 (Curable) (11w

(Incurable)

(¢

AN9a519INIAR Decision Tree 9¥¥INNISARAADNLARYVE TGRS AGTHANAWS AL
S &

o/ g

aaraNnfigaduninluuauugaune Tree (root node) navannuwuiiazniwananidas

k4
(¢

dnlUEes 7 lunsmeanudsiusessuenviadadiiazliisada MEundn Information Gain

(IG) AR [HanaNnNI1TA95

IG (parent, child) = entropy(parent) — [p(c1) x entropy(c1) + p(c2) x entropy(c2) + ...]

Tnei entropy(c1) = -p(c1) log p(cT) WA p(c2) An ArANsednees c1

gaa 1

° ! ! aa g A L dl aa zdl zdl
gAML azuann3dadieuiuaa s nuaan3dadiden IG unniign
[~ .. o o [ & [ v ¢ @ My & o dgj
nufin root 299 decision tree fiusmawdayariovinalaelEnadnsilin uaz @ dn fod
1) Auanden 1G aasuaaadad we arndeyasiuisaaiuanian 1G (Heei

entropy (parent) = —p(fl) x log, p(1fIse) + p(lai T8 x log, p(lailéiis)

[0.54 x log,(0.54) + 0.46 x log,(0.46)]
_[0.54 x —0.89 + 0.46 x -1.12]
_[0.48 + 0.52]

=1

—p(183) x log, p(idin) + p(lailéidn) x log, p(lailéid)
-[0.45 x log,(0.45) + 0.55 x log,(0.55)]
-[0.45 x -1.15 + 0.55 x -0.86]

entropy(Wa = %18)

= -[0.52 + 0.47]
=0.99
entropy(W@ = W) = -p(in) x log, p(ifls) + p((dTlAN) x log, p(lailéidn)

= -[0.75 x 10g,(0.75) + 0.25 x log,(0.25)]
-[0.75 x -0.42 + 0.25 x -2]

-[0.32 + 0.5]

=0.82
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|G(parent, child) = entropy (parent) — [p(NR = %18) x entropy(Wa = AY) +
PN = NEYN) x entropy(Wa = W3]

=1-10.68 x 0.99 + 0.32 x 0.82]

=1-[0.67 + 0.26]
=1-0.93
= 0.07

2) AMUIAT IG 2B9uaaV3Ead Chest pain (81n1915uniinen) anfayaaiuen
Ao 1G THAE

entropy (parent) = —p(L‘flu) x l0g, p(Lﬂu) + p(TaJTﬁLﬂu) x 1095 p(fﬁifﬁLﬂu)
= —[0.54 x log,(0.54) + 0.46 x 10g,(0.46)]
= -[0.54 x -0.89 + 0.46 x -1.12]
= -[0.48 + 0.52]
=1

entropy(W@ = (Hi§1) = -p(in) x log, p(ifin) + p(lTHdn) x log, p(lailéidn)
= -[0.27 x l0gy(0.27) + 0.73 x log,(0.73)]
= -[0.27 x -1.89 + 0.73 x -0.45]

= -[0.51 + 0.33]
=0.84
entropy(Wa =t3utiee) = -p(1dn) x log, p(1d4) + p(TailAdn) x log, p(lailé
)
= _[0.82 x 100,(0.82) + 0.18 x 10g,(0.18)]
= -[0.82 x -0.29 + 0.18 x -2.47]
= -[0.24 + 0.44]
=0.68
entropy(WA =t3UUIUNA19) = —p(1iIn) x log, p(bTn) + p(TdTALN) x log,
p((dTAin)

= —[0.79 x 10g,(0.79) + 0.21 x 10g,(0.21)]
= -[0.79 x -0.34 + 0.21 x -2.25]

= -[0.27 + 0.47]

=0.74
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entropy(W& =b3UN1N) = —p(k1) x logy p(uin) + p(TTTn) x log, p(lailH
i)
— _[0.70 x 10g5(0.70) + 0.30 x 10g,(0.30)]
= -[0.70 x -0.51 + 0.30 x - 1.74]
= -[0.36 + 0.52]
=0.88
IG (parent, child) = entropy (parent) — [p(N& = (HI§1) x entropy(Wa= (¥
1TU) + p(WA = L§usias) x entropy(Wa = LTUNBY) + p(A = WUUINNAN) x entropy(Ha
= WULUIUNANY) ) + WA = L§UNIN) x entropy(W& = LTUNIN))]
=1-10.47 x 0.84 + 0.17 x 0.68 + 0.29 x 0.74 + 0.08
x 0.88 |
=1-10.39 + 0.12 + 0.21 + 0.07]
=1-0.79
=0.21
3) AauAn 1G esuaayEas Hyperglycemia (31snabudan) 9NIDYANINTD
AaeAn 1G THeE
entropy (parent) = —p(udIn) x logy p(1dw) + p(lailEdn) x log, p(ladlAs)
= -[0.54 x 10g,(0.54) + 0.46 x l0g,(0.46)]
= -[0.54 x -0.89 + 0.46 x -1.12]
= -[0.48 + 0.52]
=1
entropy(W@ = &) = —p(ifin) x log, p(sfls) + p((dlATn x log, p(lailéidn
= _[0.57 x 10g,(0.51) + 0.49 x 10g,(0.49)]
= -[0.51 x - 0.97 + 0.49 x -1.03]
= -[0.49 + 0.50]
=0.99
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entropy(W@ =(3i8) = -p(in) x log, p(sfls) + p((dTAn) x log, p(lailéidn
= -[0.55 x l0g,(0.55) + 0.45 x log,(0.45)]
= -[0.55 x -0.86 + 0.45 x -1.15]
= -[0.47 + 0.52]

0.99

IG(parent, child) entropy (parent) — [p(Wa = §) x entropy(Wa = §) + p(Wa

= [318]) x entropy(Ha = (i)

1-10.15 x 0.99 + 0.85 x 0.99]

=1-10.15 + 0.84]
=1-0.99
= 0.01

4) AuatuAn |G 2asupanaiad Heart wave slope (Aandunawiala) anisya
ANHITOATHIAT 1G THFTaT

entropy (parent) —p(1§130) x log, p(ufn) + p(Td AN x log, p(laiTéidn)

[0.54 x log,(0.54) + 0.46 x log,(0.46)]
_[0.54 x —0.89 + 0.46 x -1.12]
_[0.48 + 0.52]

=1

—p(183) x log, p(idin) + p(lailéidn) x log, p(lailéid)
-[0.43 x log,(0.43) + 0.57 x l0g,(0.57)]
-[0.43 x -1.22 + 0.57 x -0.81]

entropy(Wa = UNH)

= -[0.52 + 0.46]
=0.98
a o Y @ @ Yy @
entropy(W@a = HAnudusias) = —p(1fn) x log, pdn) + p(l i) x log,

p(laiTgiin)
= _[0.35 x 103,(0.35) + 0.65 x 100,(0.65)]
= -[0.35 x -1.51 + 0.65 x -0.62]
= -[0.53 + 0.40]
=0.93
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entropy(W& = HANEUNIN) = —p(1Tn) x log, p(idn) + p(ldlaLin) x log,
(TRt
= -[0.75 x 10g,(0.75) + 0.25 x l0og,(0.25)]
= -[0.75 x -0.42 + 0.25 x -2]
= -[0.32 + 0.5]
=0.82
IG(parent, child) = entropy (parent) — [p(N& = UNF) x entropy(Wa = UNR) + p(W|
= HAAMNTUTIDY)x entropy(NA = HAITHTUHDE) + p(KA = HAIINTUNIN)x entropy(WA
= {AHTNIN)]
=1-1]0.07 x 0.98 + 0.46 x 0.93 + 0.47 x 0.82]
=1-10.07 + 0.43 + 0.39]
=1-0.89
=0.11
5) ATHAITMAN IG ApdLamanadad Coronary angiogram (ﬁﬂwmzﬂﬂﬂiﬂﬁTiﬂﬁ@iQ@
antunisdndgiiudan) sntiayasunsaiuanian 16 Taf
entropy (parent) = —p(ifl) x log, p(1fIse) + p(lai T8 x log, p(lailéiis)
= _[0.54 x 10g,(0.54) + 0.46 x log,(0.46)]
= -[0.54 x -0.89 + 0.46 x -1.12]
= -[0.48 + 0.52]
=1
—p(u§0) x log, p(ufin) + p(Td AN x log, p(laTHLdn)
-[0.32 x l0gy(0.32) + 0.68 x 10g,(0.68)]
= -[0.32 x -1.64 + 0.68 x -0.56]

entropy(Wa = UNH)

= -[0.52 + 0.38]
=0.9
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entropy(Ha = sa8laATiut aTHTH) = —p(ufin) x log, pfi) + p(lailEidsy x
log, p(adTAits)

-[0.78 x 1095(0.78) + 0.22 x log,(0.22)]
-[0.78 x -0.36 + 0.22 x -2.18]

-[0.28 + 0.48]

=0.76

entropy(W&a = 181509118 (#) = —p(ifin) x log, pidn) + p(TailFdn) x log,
(TRt

[0.24 x log,(0.24) + 0.76 x log,(0.76)]
-[0.24 x -2.06 + 0.76 x -0.40]

-[0.49 + 0.30]

=0.79
IG(parent, child) = entropy (parent) — [p(W& = UNF) x entropy(Wa = UNH) + p(WA
- sotlandiuflalail#) x entropy(na = soeTsafiuflalails) + p(va = arnsanelH)x
entropy(Wa = §H19aANE (8]
=1-10.06 x 0.9 + 0.55 x 0.76 + 0.39 x 0.79]
=1-10.05 + 0.42 + 0.31]
=1-0.78
=0.22
INATAMUIDIAT G 289 nuean3dadinudnen IG 2asuaan3dasd Coronary
angiogram (#nuouzanssnslaniingasianlunisdadqiduden) Sduiniga (0.22)
A Aanuaan3dad Coronary angiogram (z‘i’ﬂwmz‘*ﬂmiﬂﬁ%mﬁmwL@ﬂTuﬂﬂiﬁmﬁ@
Gudon) Bunndinlne root wazazdasvinniaunnisan Twua root aanluaudnyal

uFas uAR AR NAIRaLLFIEITM
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nsAwIsALsazLean3TaduszA Ui 2 fusiuandeyavionunlneinadns
i wazlalliiin
1) AR 1G 289ueav30as Coronary angiogram (An¥eizyessaslsafingna

walunnsdnfguiuden) uazwe 289 Normal (Unf) aandeyaaansasimanen IG I

k4
v A

PN
entropy (parent) = —p(ifin) x logy p(uTn) + p((dlALTN) x log, p(lailidn
= -[0.32 x 10g5(0.32) + 0.68 x log,(0.68)]
= -[0.32 x -1.64 + 0.68 x -0.506]

= -[0.52 + 0.38]
=0.90
entropy(Wa = %18) = —p(L‘flu) x l0g, p(Lﬂu) + p(TaJTﬁLﬂu) x 1095 p(fﬁifﬁLﬂu)

= -[0.33 x l0g,(0.33) + 0.66 x log,(0.66)]
= -[0.33 x -1.60 + 0.66 x -0.60]
= -[0.53 + 0.40]
=0.93
entropy(Wa = 1) = —p(ifI) x log, p(udu) + (AN x log, p(laiTéidn)
= -[0 x log,(0) + 1 x logy(1)]
=-[0x 0+ 1x0]
= -[0 + O]
=0
|G(parent, child)

entropy (parent) — [p(W& = U18) x entropy(NR = %418) +
PN = MEYN)x entropy (WA = 9A€19)]

=0.90 - [0.95 x 0.93 + 0.05 x 0]

=0.90 - [0.88 + O]

=0.90 - 0.88

= 0.1
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2) AIuIHAN 1G 2B9IUBANETAR Coronary angiogram (nEaszaassnelsniingaa
walunisdnfe dudan) uazne 489 Fixed defect (5a8lanfiufilalalé) aniinya
AHTOFMIRN 1G THRE

entropy (parent) = —p(ifin) x logy p(iTw) + p((dlALTN) x log, p(lailid)
= -[0.78 x 10g,(0.78) + 0.22 x log,(0.22)]
= -[0.78 x -0.36 + 0.22 x -2.18]

= -[0.28 + 0.48]
=0.76
entropy(Wa = %18) = —p(L‘flu) x l0g, p(Lﬂu) + p(TaJTﬁLﬂu) x 1095 p(fﬁifﬁLﬂu)

— _[0.70 x 10g5(0.70) + 0.30 x 10g,(0.30)]
= -[0.70 x -0.51 + 0.30 x -1.74]
= -[0.36 + 0.52]
=0.88
entropy(Wa = 1) = —p(ifI) x log, p(udn) + p((dlALTN) x log, p(laTHLdn)
= _[0.88 x 109,(0.88) + 0.13 x l0g,(0.13)]
= -[0.88 x -0.18 + 0.13 x -2.94]

= -[0.16 + 0.38]
=0.54
|G(parent, child) = entropy (parent) — [p(NR = %18) x entropy(Wa = UE) +

PN = M1EYN) x entropy(WNa = WE9)]
=0.76 - [0.52 x 0.88 + 0.48 x 0.54]
=0.76 - [0.46 + 0.26]
=0.76 - 0.72
= 0.04
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3) F190HAN 1G 2D9UBAYET09% Coronary angiogram (AnHadzaassnslsniingaa
\aalun13andgLduann) LazIWA 989 Reversable defect (aMn3anie(#) andeya
aIEn AN 1G T

entropy (parent) = —p(ifin) x logy p(iTw) + p((dlALTN) x log, p(lailid)
= —[0.24 x l0g,(0.24) + 0.76 x log,(0.76)]
= -[0.24 x -2.06 + 0.76 x -0.40]

= -[0.49 + 0.30]
=0.79
entropy(Wa = %18) = —p(L‘flu) x l0g, p(Lﬂu) + p(TaJTﬁLﬂu) x 1095 p(fﬁifﬁLﬂu)

= -[0.25 x 109,(0.25) + 0.75 x log,(0.75)]
= -[0.25 x -2 + 0.75 x -0.42]
= -[0.5 + 0.32]
=0.82
entropy(Wa = 11¢09) = —p(il) x log, p(tilse) + p(laiTéids) x log, p(lailFiis)
= -[0.13 x logy(0.13) + 0.87 x log,(0.87)]
= -[0.13 x -2.94 + 0.25 x -0.20]
= -[0.38 + 0.05]
=0.43
|G(parent, child) = entropy (parent) — [p(NR = %18) x entropy(Wa = U8) +
P(NA = $1E1N) x entropy(WNa = WeY4)]
=0.79 - [0.87 x 0.82 + 0.13 x 0.43]
=0.79 - [0.71 + 0.06]
=0.79 - 0.77
=0.02
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4) AIuaTeAN 1G 2B9uBAETaR Coronary angiogram (Anuadzaaesatlsnfingas
\9alun13dndgLduann) uay Chest pain (810131 UNTNBN) 289 Normal (Unf) 910
HoyasmanAan G THaG

entropy (parent) = —p(1n) x logy p(1dw) + p(lailEds) x log, p(ld TR
= -[0.32 x 10g5(0.32) + 0.68 x log,(0.68)]
= -[0.32 x -1.64 + 0.68 x -0.56]
= -[0.52 + 0.38]
=0.90

entropy(W@ = (H1T1) = -p() x log, p(ifn) + p((THLTn) x log, p(lailéidn)
= _[0.23 x 10g,(0.23) + 0.77 x log,(0.77)]
=-[0.23 x -2.12 + 0.77 x -0.38]

= -[0.49 + 0.29]
=0.78
entropy(Wa =4 3uUee) = —p(1d1) x log, p(b1) + p(TaiTHLTN)  logy p(Tai s
i)
= -[0.5 x l0og,(0.5) + 0.5 x log,(5)]
=-[0.5 x -1+ 0.5 x -1]
= -[0.5 + 0.5]
=1
entropy(WA =t3UUIUNA19) = —p(4iIn) x log, p(bfn) + p(TdTALdN) x log,
p((adTgin)
= —[0 x logy(0) + 1 x logy(1)]
=-[0x 0+ 1x0]
= -[0 + O]

=0
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entropy(W& =b3UN1N) = —p(k1) x logy p(uin) + p(TTTn) x log, p(lailH
i)
= —[1 x logy(1) + O x logy(0)]
=-[1x0+0 x0]
= -[0 + Q]
=0
IG (parent, child) = entropy (parent) - [p(WA = (L51) x entropy(Wa= (%
1TU) + p(WA = L§usias) x entropy(Wa = LTUNBY) + p(A = WUUINNAN) x entropy(Ha
= WULUIUNANY) ) + WA = L§UNIN) x entropy(W& = LTUNIN))]
=0.90-10.68 x0.78 + 0.1T x 1+ 0.11 x 0 + 0.11 x O]
=0.90 - [0.53 + 0.11 + 0 + Q]
=0.90 - 0.64
= 0.26
5) ATHATMAN 1G Ap9Lamanadad Coronary angiogram (ﬁﬂwm:ﬂmi@ﬂ‘[‘mﬁlmw
\9alunainde duadnn) uaz Chest pain (8N19.5UNHNEN) 189 Fixed defect (saaT3A7
WA TalTH) anndioyaansnsaiuanin 16 sl
entropy (parent) = —p(udIn) x logy p(1w) + p(lailEdn) x log, p(ladlAuTs)
= —[0.78 x 10g,(0.78) + 0.22 x log,(0.22)]
= -[0.78 x -0.36 + 0.22 x -2.18]
= -[0.28 + 0.48]
= 0.76
entropy(W@ = (Hi§1) = -p(ifin) x log, p(ifin) + p(laTAidn) x log, p(lailéidn)
= -[0.56 x logy(0.56) + 0.44 x log,(0.44)]
= -[0.56 x -0.84 + 0.44 x -1.18]
= -[0.47 + 0.52]
=0.99
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entropy(Wa =t3uUtiee) = —p(1du) x log, p(b1) + p(TailHLn)  logy p(Tailé

i)
= -[0.90 x l0g,(0.90) + 0.10 x logy(0.10)]
= -[0.90 x -0.15 + 0.10 x -3.32]
= -[0.14 + 0.33]
= 0.47
entropy(W®a =5 UUIUNRNG) = —p(Lﬂu) x 1095 p(Lﬂu) + p(fsifﬁLﬂu) x log,
(TRt

= -[0.92 x 10g,(0.92) + 0.08 x log,(0.08)]
= -[0.92 x -0.12 + 0.08 x -3.64]
= -[0.11 + 0.29]
=0.40
entropy(Ha=t5181N) =—p(1d1) x log, (i) + p(lailéidn) x log, p(lailéidn)
— _[0.69 x 100,(0.69) + 0.31 x logy(0.31)]
= -[0.69 x -0.54 + 0.31 x -1.69]
= -[0.37 + 0.52]
=0.89
|G (parent, child) = entropy (parent) - [p(WN& = (H1§1) x entropy(Na= (A
1TU) + p(WA = 13UsiaE) x entropy(Wa = LTUHBY) + p(NA = LEUUINARNG) x entropy(Wa
= WWULUIUNAN) + p(N& = LFUNIN) x entropy(HA = LEUNIN)]
=0.76 - [0.31 x 0.99 + 0.23 x 0.47 + 0.38 x 0.40 +
0.08 x 0.89]
=0.76 - [0.31 + 0.11 + 0.15 + 0.07]
=0.76 - 0.64
=0.12
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6) ANWATIAN 1G 289UupRYB09% Coronary angiogram (Anuaizaassnslsniingaa
L@ﬂ"fumﬁﬁmﬁ@ﬁmﬁﬂm) WAY Chest pain (B1N19L3UNTN8N) 289 Reversable defect
(@ mranna () andoyasanandman 6 THAG

entropy (parent) = —p(ifin) x logy p(iTw) + p((dlALTN) x log, p(lailid)
= -[0.24 x l0g,(0.24) + 0.76 x l0g,(0.76)]
= -[0.24 x -2.06 + 0.76 x -0.40]
= -[0.49 + 0.30]
=0.79

entropy(W@ = (H1T1) = -p() x log, p(ifn) + p((THLTn) x log, p(lailéidn)
= -[0.09 x l0g,(0.09) + 0.91 x log,(0.91)]
= -[0.09 x -3.47 + 0.91 x -0.14]

= -[0.31 + 0.13]
=0.44
entropy(Wa =4 3Uee) = —p(1d1) x log, p(b1) + p(TailHLn)  log, p(Tai s
i)
= -[0.56 x l0g,(0.56) + 0.44 x l0g,(0.44)]
= -[0.56 x -0.84 + 0.44 x -1.18]
= -[0.47 + 0.52]
=0.99
entropy(WA =b3UUIUNA19) = —p(4iIn) x log, p(bfn) + p(TdTALN) x log,
p((adTgin)

= -[0.5 x log,(0.5) + 0.5 x log,(0.5)]
=-[0.5 x -1+ 0.5 x -1]

= -[0.5 + 0.5]

=1
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entropy(W& =b3UN1N) = —p(k1) x logy p(uin) + p(TTTn) x log, p(lailH
i)
= -[0.63 x l0g,(0.63) + 0.38 x log,(0.38)]
= -[0.63 x -0.67 + 0.38 x -1.40]
= -[0.42 + 0.53]
=0.95
IG (parent, child) = entropy (parent) — [p(N& = (HI§1) x entropy(Wa= (¥
@ @ v @ v @
L) + P(NA = LIUKRBY) x entropy(NA = LUUDY) + p(NA = LWUUIRAAN) x entropy(NA
@ @ @
= WUUIRNAN) ) + p(NA = b 9UNIN) x entropy(WA = L9UN1A)]

=0.79 - [0.67 x 0.44 + 0.08 x 0.99 + 0.19 x 1 + 0.07

x 0.95]

=0.79 - [0.29 + 0.08 + 0.19 + 0.07]
=0.79 - 0.63

=0.16

7) ATUAIDIAN 1G 2B9Lanvaias Coronary angiogram (@nuouzensseslsnfinge
\eplunsBindgLduidan) uaz Hyperglycemio (Hnmnaluidan) 299 Normal (Unf) 910
ToyaaIHITOATUINAT |G Taovast

entropy (parent) = —p(ifl) x log, p(1fIse) + p(lai T8 x log, p(failéiis)
= _[0.32 x log,(0.32) + 0.68 x log,(0.68)]
= -[0.32 x -1.64 + 0.68 x -0.56]

= -[0.52 + 0.38]
=0.90
entropy(@ = W) = -p(ifln) x log, pufls) + p(ladTLTn) x log, p(lailéidn)

= -[0.38 x 10gy(0.38) + 0.62 x l0g,(0.62)]
= -[0.38 x -1.40 + 0.62 x -0.69]

= -[0.53 + 0.43]

=0.96
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entropy(Wa = ) = —p(ifl) x log, p(1fIse) + p(laiTéidn) x log, p(lailaiis)
= _[0.17 x 10,(0.17) + 0.83 x 10G,(0.83)]
= -[0.17 x -2.56 + 0.83 x -0.27]
= -[0.44 + 0.22]
= 0.66
IG(parent, child) = entropy (parent) — [p(W& = (35) x entropy(Wa = (H& + p(
WA = H) x entropy(Wa = )]
=0.90 - [0.68 x 0.96 + 0.32 x 0.606]
= 0.90 - [0.65 + 0.21]
=0.90 - 0..86
=0.04
8) ATHINIAT IG BBILamY3Ead Coronary angiogram (ﬁﬂwmzﬂﬂﬁ@ﬂi‘mﬁmw
wotunsindquiudan) uaz Hyperglycemia (M1m1alidan) 189 Fixed defect (satilan
AufTlilH) anndoyaasnsadisann G s
entropy (parent) = —p(L‘flu) x l0g, p(Lﬂu) + p(TaJTﬁLﬂu) x 1095 p(fﬁifﬁLﬂu)
= —[0.78 x 10g,(0.78) + 0.22 x log,(0.22)]
= -[0.78 x -0.36 + 0.22 x -2.18]

= -[0.28 + 0.48]
=0.76
entropy(W@ = {F) = —-p(fln) x log, pufls) + p(laiTdn) x log, p(lailéidn)

= -[0.78 x 10g5(0.78) + 0.22 x log,(0.22)]
= -[0.78 x -0.36 + 0.22 x -2.18]

= -[0.28 + 0.48]
=0.76
entropy(Wa = H) = —p(ifl) x log, p(1fIse) + p(laiTéidn) x log, p(lailéiis)

= —-[0.8 x 10g5(0.8) + 0.2 x 10g,(0.2)]
= -[0.8 x -0.32 + 0.2 x -2.32]

= -[0.26 + 0.40]

=0.72
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|G(parent, child) = entropy (parent) — [p(NR = Taish) x entropy(Wa = Taidh) +
p(Wa = §) x entropy(Wa = §)]
=0.76 - [0.88 x 0.76 + 0.12 x 0.72]
=0.76 - [0.67 + 0.09]
=0.76 - 0.76
=0
9) AuItHA 1G 289upRv309% Coronary angiogram (Anuaizaassnslsniingae
L@ﬂ?%ﬂ’l‘iﬁﬂﬁ@lﬁmﬁﬂm WAy Hyperglycemia (Hrm1aludnn) 999 Reversable defect
(@sngevngld) andioyasunandiunii 16 (Hae
entropy (parent) = —p(fl) x log, p(1fIse) + p(lai T8 x log, p(lailéiis)
— —[0.24 x 109,(0.24) + 0.76 x 100,(0.76)]
= -[0.24 x -2.06 + 0.76 x -0.40]

= -[0.49 + 0.30]
=0.79
entropy(@ = W) = -p(ifln) x log, p(uflsy) + p(laTHLTn) x log, p(lailéidn)

= -[0.22 x 10g,(0.22) + 0.78 x log,(0.78)]
= -[0.22 x -2.18 + 0.78 x -0.36]

= -[0.48 + 0.28]
=0.76
entropy(Wa = ) = —p(ifl) x log, p(1fIs) + p(lai T8 x log, p(lailéiis)

= _[0.46 x 10g,(0.46) + 0.68 x 10G,(0.68)]
= -[0.46 x -1.12 + 0.68 x -0.56]
= -[0.52 + 0.38]
=0.90
IG(parent, child) = entropy (parent) — [p(W& = (H5) x entropy(Wa = (H8) +
p(Ha = §) x entropy(Wa = H)]
=0.79 - [0.84 x 0.76 + 0.16 x 0.90]
=0.79 - [0.64 + 0.14]
=0.79-0.78
= 0.01
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10) AHaneA 1G 3psuaanahas Coronary angiogram (AnEnizasssaslasniingaa
\walunafindgududan) uaz Heart wave slope (AasiuARNsiaTa) 189 Normal (Un)
sndayaangafuIn 1G THEH

entropy (parent) = —p(ifin) x logy p(iTw) + p((dlALTN) x log, p(lailid)
= -[0.32 x 109,(0.32) + 0.68 x 10g,(0.68)]
= -[0.32 x -1.64 + 0.68 x -0.50]

= -[0.52 + 0.38]
=0.90
entropy(W@ = Unf) = -p(iin) x log, p(is) + p(lalidn) x log, p(lailéidn)

= _[0.33 x l0gy(0.33) + 0.66 x log,(0.66)]
= _[0.33 x -1.60 + 0.66 x -0.60]

= -[0.53 + 0.40]
=0.93
entropy(Wa = HANFutias) = —p(iin) x log, pidn) + p(ldlEudn) x log,
(TRt
= -[0.29 x 10g5(0.29) + 0.71 x log,(0.71)]
= -[0.29 x -1.79 + 0.71 x -0.49]
= -[0.52 + 0.35]
= 0.87
entropy(W& = HANEUNIN) = —p(1Tn) x log, p(iTn) + p(ldléiLiln) x log,
p((adTgin)

= -[0.5 x logy(0.5) + 0.5 x log,(0.5)]
=-[0.5 x -1+ 0.5 x -1]

= -[0.5 + 0.5]

=1
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IG (parent, child) = entropy (parent) — [p(W& = UNF) x entropy(Wa= L)
+ p(WA = HAMNTUNDY) x entropy(NA = HATINTUNEY) + p(NA = HAIMTHTUNIN) x
entropy(Wa = HAINTUNIN)
=0.90 - [0.16 x 0.93 + 0.74 x 0.87 + 0.11 x 1]
=0.90-[0.15 + 0.64 + 0.11]
=0.90 - 0.90
=0
1) AMUIAT |G 289uaanaias Coronary angiogram (@nunszaessaslsniingae
walunisdndguduion) uay Heart wave slope (An#WAAWIATA) 999 Fixed defect
(seelsAfudlalu(3) arndeyaamisndmanien 16 THfi
entropy (parent) = —p(L‘flu) x log, p(Lﬂu) + p(TaJTﬁLﬂu) x log, p(fﬁifﬁLﬂu)
= _[0.78 x 10g5(0.78) + 0.22 x 10g,(0.22)]
= -[0.78 x -0.36 + 0.22 x -2.18]
= -[0.28 + 0.48]
= 0.76
entropy(W@ = UnF) = —p(iin) x log, p(ifin) + p(ladTdiidn) x log, p(lailéidn)
= -[0.75 x 10gy(0.75) + 0.25 x log,(0.25)]
= -[0.75 x -0.42 + 0.25 x -2]

= -[0.32 + 0.5]
=0.82
entropy(Wa = HAnudusias) = —p(1fn) x log, pdn) + p(lalHidn) x log,

p(lail#ifs)
— _[0.63 x 1005(0.63) + 0.38 x l0g,(0.38)]
= -[0.63 x -0.67 + 0.38 x ~1.40]
= -[0.42 + 0.53]
=0.95
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entropy(W& = HANEUNIN) = —p(1Tn) x log, p(idn) + p(ldlaLin) x log,
(TRt
= -[0.87 x 1095(0.87) + 0.13 x logy(0.13)]
= -[0.87 x -0.20 + 0.13 x -2.94]
= -[0.17+ 0.38]
=0.55
IG (parent, child) = entropy (parent) — [p(W& = UNF) x entropy(Wa= L)
+ p(Wa = HANTuTias) x entropy(Wa = HAMNTUHES) + p(WA = HATHEUNIN) x
entropy(Wa = HAYINTUNIN)
=0.76 - [0.05 x 0.82 + 0.34 x 0.95 + 0.62 x 0.55]
=0.76 - [0.04 + 0.32 + 0.34]
=0.76 - 0.70
= 0.06
12) ATUAHAN |G 2B9LaANaEaA Coronary angiogram (ﬁﬂ‘lslmwmiﬂﬁi‘mﬁmw
walunsdniguiudan) uay Heart wave slope (AITnFuARWIIAT) 989 Reversable
defect (a:150v18 [5) NIBYARINTOAUIIAT |G Tagrast
entropy (parent) = —p(11) x log, p(1fn) + p(lailéidn) x log, p(lail#idn)
= -[0.24 x log,(0.24) + 0.76 x l0g,(0.76)]
= -[0.24 x -2.06 + 0.76 x -0.40]
= -[0.49 + 0.30]
=0.79
entropy(W@ = Unf) = —p(ifin) x log, psfls) + p((dlAfn x log, p(lailéidn
= _[0.2 x 10g,(0.2) + 0.8 x 10g,(0.8)]
=-[0.2 x -2.32 + 0.8 x -0.32]
= -[0.46 + 0.26]
=0.72
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entropy(Wa = HAudutias) = —p(ifn) x log, ptdn) + p(ld i) x log,
(TRt

-[0.14 x 10g5(0.14) + 0.86 x log,(0.86)]
-[0.14 x -2.84 + 0.86 x -0.22]
-[0.40 + 0.19]

=0.59

entropy(W& = HANEUNIN) = —p(1Tn) x log, p(idn) + p(ldlaLin) x log,
(TRt

-[0.43 x 10g5(0.43) + 0.57 x logy(0.57)]
-10.43 x -1.22 + 0.57 x -0.81]

-[0.52 + 0.46]
= 0.98

IG (parent, child) = entropy (parent) — [p(W& = UNF) x entropy(Wa= 1nNF)
+ p(HA = HAIHTUTAY) x entropy(WA = HAMNTUHAH) + p(NE = RAIINETUHNIN) x
entropy(Wa = HAAINTUNIN)
=0.79 - [0.09 x 0.72 + 0.60 x 0.59 + 0.32 x 0.98]
=0.79 - [0.06 + 0.35 + 0.31]
=0.79 - 0.72
= 0.07
FINNITANIUAT 1G 2B9UBFANZTE8 Wud Coronary angiogram (ANHOLLUD
i@ﬁfﬁmﬁmwwﬁumiﬁmﬁ@Lé”mlﬁm) WAY Chest pain (8111568 UnHN8N) 284 Normal

(Un#) AAmngaiiga (0.26) waz Chest pain (810191 FUNTHIBN) 289 Moderate pain

!
! =1

(1FudIunana) HAungafiga (0.12) uaz Chest pain (81n1945UNTiNBN) Reversable

| (%
! P=1 o o

defect (@11150112(#) Arningafiga (0.16) Feundadanuenn3dad Chest pain

@

& o 4 o { ' o A
(AINIFLIUNRHUIBN) ’ﬂ“uml,ﬂﬂwuméfmmuﬁ 2 G]@‘V"Iﬂi‘lﬂ%@l Root LAaLIN1FLLEANTNNYTIN

Tualuszsiud 2 eanlUawdiagatuusarlvuniinaaimouisiandiv
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nnafaniAusiazLeanEiaRTussdud 3 dudiuaudoyavianunlasnadns
S EACH CIN
1) AMuaneAn |G 2B9uaanatiad Coronary angiogram (Anwauzaassaslsnfingaa
\walunnsfindedudan) uay Chest pain (81n15L§UNTNaN) 289 Not hurt (ls{1Fu) sis
Hyperglycemia (151918 l@Bm) 289 Normal (Unf) NI BYAFIHNITNATNIAN G Taeast
entropy (parent) = —p(1dn) x log, p(1dw) + p(lailEds) x log, p(ld TR
— _[0.23 x 10g,(0.23) + 0.77 x 10g5(0.77)]
= -[0.23 x -2.12 + 0.77 x -0.38]

= -[0.49 + 0.29]
=0.78
entropy(@ = W) = -p(ifln) x log, puflsy) + p(lTLTn) x log, p(lailéidn)

= -[0.3 x l0gy(0.3) + 0.7 x log,(0.7)]
= -[0.3 x -1.74 + 0.7 x -0.51]

= -[0.52 + 0.36]
= 0.88
entropy(Wa = ) = —p(ifl) x log, p(1fIse) + p(lai T8 x log, p(lailéiis)

= [0 x l0og,(0) + 1 x logy(1)]
= [0x0+1x0]

= -[0 + O]

=0

IG(parent, child) entropy (parent) — [p(W& = (8I5) x entropy(Wa = (85 +

p(Wa = §) x entropy(Wa = §)]
=0.78 - [0.77 x 0.88 + 0.23 x Q]
=0.78 - [0.68 + O]
=0.78 - 0.68
=0.10



72

2) AIMITIAN G 2B9UBANETAR Coronary angiogram (&nEmzaassnelsniingae
walun1slndgudnden) uaz Chest pain (91n51duwTiNen) 289 Little hurt (1Futiag) fo
Hyperglycemia (151918 l@Bm) 289 Normal (Unf) NI BYAFINITNAINIAN G Taeast

entropy (parent) = —p(1n) x logy p(1dw) + p(lailEds) x log, p(ld TR
= —[1 x logy(1) + 1 x logy(1)]
=-[1x0+1x0]
= -[0 + Q]
=0
entropy(W@ = W) = -p(ifln) x log, pufls) + p(laTLTn) x log, p(lailéidn)
= —[1 x logy(1) + O x logy(0)]
=-[1x0+ 0 x0]
=-[0 + Q]
=0
entropy(W@ = &) = —p(ifin) x log, p(sfln) + p((dTAn) x log, p(lailéidn)
= -[0 x log,(0) + Ox log,(0)]
=-[0x0+0x0]
= -[0 + O]
=0
|G(parent, child) = entropy (parent) — [p(NQ = Taisl) x entropy(Wa = Taifd +
p(Wa = §) x entropy(Wa = H)]
=0-[1x0+0x0]
=0-1[0+0Q]
=0-0
=0
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3) FAuntuAn 1G 399uBAva09% Coronary angiogram (Anwadzaassnslsniingaa
\walunnsRadgdudan) uaz Chest pan (81N1315UNH1BN) 299 Moderate pain (LU
nan9) sie Hyperglycemia (3198 la@em) 299 Normal (Un#) N BYAFINIINATUIUAN
G (Hai

entropy (parent) = —p(fl) x log, p(1fIse) + p(lai T8 x log, p(lailaiisy)
= —[0 x logy(0) + 1 x logy(1)]
=-[0x 0+ 1x0]
= -[0 + O]
=0
entropy(W@ = &) = —p(fln) x log, pufls) + p(ladTAdn) x log, p(lailéidn)
= -[0 x log,(0) + Ox log,(0)]
=-[0x0+0x0]
= -[0 + O]
=0
entropy(W@ = &) = —p(iin) x log, p(ufis) + p((dTAn) x log, p(lailéidin
= —[0 x logy(0) + 1 x logy(1)]
=-[0x 0+ 1x0]
= -[0 + Q]
=0
IG(parent, child) = entropy (parent) — [p(NR = Taifd) x entropy(Wa = Tadl +
p(Ha = §) x entropy(Wa = H)]
=0-[0x0+1x 0]
=0-1[0+0Q]
=0-0
=0
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4) Fa0An 1G 309upAva09% Coronary angiogram (Anuauzaaesaslsnfingas
walunnsRniguden) way Chest pain (81n13L§UNHNEN) 289 Very hurt (1FUXAN) 6D
Hyperglycemia (151918 Ta@Bm) 289 Normal (Unf) NI BYAFINITNAINIAN G Taeast

entropy (parent) = —p(1n) x logy p(1dw) + p(lailEds) x log, p(ld TR
= —[0 x logy(0) + 1 x logy(1)]
=-[0x0+1x0Q]
=-[0 + Q]
=0
entropy(Wa = W) = -p(ifln) x log, pufis) + p(ladTHLTn) x log, p(lailéidn)
= —[1 x logy(1) + Ox logy(0)]
=-[1x0+ 0 x0]
=-[0 + Q]
=0
entropy(W@ = &) = —p(ifin) x log, p(sfln) + p((dTAn) x log, p(lailéidn)
= —[1 x logy(1) + Ox logy(0)]
=-[1x0+0x0Q]
= -[0 + O]
=0
IG(parent, child) = entropy (parent) — [p(W@ = ({8) x entropy(Wa = (35 +
p(Wa = §) x entropy(Wa = H)]
=0-1[0.5x0 + 0.5x 0]
=0-1[0+0Q]
=0-0
=0
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5) FaeuAn 1G 209unAnET9% Coronary angiogram (Ansaszaassnslsniingaa
\walunnsfindeguinidan) uay Chest pain (8911515 UNTNaN) 289 Not hurt (ls{1Fu) sis
Hyperglycemia (inanaluden) 999 Fixed defect (saelaniiudlalil#) 9NIBYAFINITD
Aanaen 1G [Heai

entropy (parent) = —p(fl) x log, p(1fIse) + p(laiTéidn) x log, p(lailaiis)
= -[0.56 x l0g,(0.56) + 0.44 x log,(0.44)]
= -[0.56 x -0.84 + 0.44 x -1.18]

= -[0.47 + 0.52]
=0.99
entropy(W@ = &) = —p(fln) x log, pufls) + p(ladTAdn) x log, p(lailéidn)

= -[0.58 x l0g,y(0.58) + 0.42 x log,(0.42)]
= -[0.58 x -0.79 + 0.42 x -1.25]

= -[0.46 + 0.53]
=0.99
entropy(Wa = &) = —p(udIn) x log, p(1dw) + p(lailEdn) x log, p(ladlATs)

= —[0 x logy(0) + 1 x logy(1)]
=-[0x0+1x0]
= -[0 + O]
=0
IG(parent, child) = entropy (parent) — [p(NR = Taifd) x entropy(Wa = Tadl +
p(Ha = §) x entropy(Wa = H)]
=0.99 - [0.96 x 0.99 + 0.04 x O]
=0.99 - [0.95 + O]
=0.99 - 0.95
=0.04
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6) ANWATIAN 1G 289UupRYB09% Coronary angiogram (Anuaizaassnslsniingaa
walun1slndgudnden) uaz Chest pain (91n51duwTiNen) 289 Little hurt (1Futiag) fo
Hyperglycemia (inanaluden) 999 Fixed defect (saelaniiudlalil#) 9NIBYAFINITD
Aanaen 1G [Heai

entropy (parent) = —p(fl) x log, p(1fIse) + p(laiTéidn) x log, p(lailaiis)
= -[0.90 x log,(0.90) + 0.10 x log,(0.10)]
= -[0.90 x -0.15 + 0.10 x -3.32]

= -[0.14 + 0.33]
= 0.47
entropy(W@ = &) = —p(fln) x log, pufls) + p(ladTAdn) x log, p(lailéidn)

= -[0.91 x 10g,(0.91) + 0.09 x l0g,(0.09)]
= -[0.91 x -0.14 + 0.09 x -3.47]

= -[0.13 + 0.31]
=0.44
entropy(Wa = &) = —p(udIn) x log, p(1dw) + p(lailEdn) x log, p(ladlATs)

= -[0.75 x 10g,(0.75) + 0.25 x log,(0.25)]
= -[0.75 x -0.42 + 0.25 x -2]

= -[0.32 + 0.50]
=0.82
IG(parent, child) = entropy (parent) — [p(NR = Taifd) x entropy(Wa = Tadl +

p(Ha = §) x entropy(Wa = H)]
=0.47 - [0.90 x 0.44 + 0.10 x 0.82]
= 0.47 - [0.40 + 0.08]
=0.47 -0.48
-1
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7) A1904AN 1G 3D9uBANE09% Coronary angiogram (Anuauzaavsaslsafingas
\walunnsRadgdudan) uaz Chest pan (81N1315UNH1BN) 299 Moderate pain (LU
N[4) #8 Hyperglycemia (WrmaTuiden) 989 Fixed defect (spelsnftuflaTuld) an
HoyasmanAann G THAG

entropy (parent) = —p(fl) x log, p(1fIse) + p(laiTéidn) x log, p(lailaiis)
= -[0.92 x 10g,(0.92) + 0.08 x 0g,(0.08)]
= -[0.92 x -0.12 + 0.08 x -3.64]
= -[0.11 + 0.29]
= 0.40

entropy(W@ = &) = —p(fln) x log, pufls) + p(ladTAdn) x log, p(lailéidn)
= —[0.90 x 10g,(0.90) + 0.10 x log,(0.10)]
= -[0.90 x -0.15 + 0.10 x -3.32]

= -[0.14 + 0.33]
= 0.47
entropy(Wa = &) = —p(udIn) x log, p(1dw) + p(lailEdn) x log, p(ladlATs)

= —[1 x logy(1) + O x logy(0)]
=-[1x0+0x0]
= -[0 + O]
=0
IG(parent, child) = entropy (parent) — [p(NR = Taifd) x entropy(Wa = Tadl +
p(Ha = §) x entropy(Wa = H)]
= 0.40 - [0.83 x 0.47 + 0.17 x 0]
= 0.40 - [0.39 + O]
=0.40 - 0.39
= 0.01
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8) AR 1G 289upRv3096 Coronary angiogram (Anuaizaassnslsniingaa
walunnsRniguden) way Chest pain (81n13L§UNHNEN) 289 Very hurt (1FUXAN) 6D
Hyperglycemia (inanaluden) 999 Fixed defect (saelaniiudlalil#) 9NIBYAFINITD
Aanaen 1G [Heai

entropy (parent) = —p(fl) x log, p(1fIse) + p(laiTéidn) x log, p(lailaiis)
= -[0.69 x 10g,(0.69) + 0.31 x l0og,(0.31)]
= -[0.69 x -0.54 + 0.31 x -1.69]

= -[0.37 + 0.52]
= 0.89
entropy(W@ = &) = —p(fln) x log, pufls) + p(ladTAdn) x log, p(lailéidn)

= _[0.70 x l0g,(0.70) + 0.30 x log,(0.30)]
= _[0.70 x -0.51 + 0.30 x ~1.74]

= -[0.36 + 0.52]
=0.88
entropy(Wa = &) = —p(udIn) x log, p(1dw) + p(lailEdn) x log, p(ladlATs)

= —[0.67 x 1095(0.67) + 0.33 x 10g5(0.33)]
= -[0.67 x 0.58 + 0.33 x 1.60]
= -[0.39 + 0.53]
=0.92
IG(parent, child) = entropy (parent) — [p(NR = Taifd) x entropy(Wa = Tadl +
p(Ha = §) x entropy(Wa = H)]
=0.89 - [0.77 x 0.88 + 0.23 x 0.92]
=0.89 - [0.68 + 0.21]
=0.89 - 0.89
=0
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9) AuItHA 1G 289upRv309% Coronary angiogram (Anuaizaassnslsniingae
\walun1sinfgdnidan) uay Chest pain (8911515 UNMTNaN) 289 Not hurt ((1Fv) sim
Hyperglycemia (imnalu@Dm) 299 Reversable defect (amn3nmne () 9NIDy AN
Aanaen 1G [Heai

entropy (parent) = —p(fl) x log, p(1fIse) + p(laiTéidn) x log, p(lailaiis)
— _[0.09 x l0g5(0.09) + 0.91 x 0g,(0.91)]
= -[0.09 x -3.47 + 0.91 x -0.14]

= -[0.31 + 0.13]
=0.44
entropy(W@ = &) = —p(fln) x log, pufls) + p(ladTAdn) x log, p(lailéidn)

= _[0.09 x l0g,(0.09) + 0.91 x log,(0.91)]
= _[0.09 x -3.47 + 0.91 x -0.14]

= -[0.31 + 0.13]
=0.44
entropy(Wa = &) = —p(udIn) x log, p(1dw) + p(lailEdn) x log, p(ladlATs)

= -[0.08 x log,(0.08) + 0.92 x logy(0.92)]
= -[0.08 x -3.64 + 0.92 x -0.12]
= -[0.29 + 0.11]
= 0.40
IG(parent, child) = entropy (parent) — [p(NR = Taifd) x entropy(Wa = Tadl +
p(Ha = §) x entropy(Wa = H)]
=0.44 - [0.83 x 0.44 + 0.17 x 0.40]
= 0.44 - [0.37 + 0.07]
=044 - 044
=0
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10) AuAnAn IG 2a9uaavi3Das Coronary angiogram (AnEsurassaslsnfingaa

walun1slndgudnden) uaz Chest pain (91n51duwTiNen) 289 Little hurt (1Futiag) fo

Hyperglycemia (11918 TABA) 199 Reversable defect (fun3nme () andeyasnnsn

ANUIDLAT |G (3iFad

entropy (parent)

entropy(Wa = ({7)

entropy(Wa = &)

IG(parent, child)

p(Ha = §) x entropy(Wa = H)]

= —p(fl) x log, p(1fIse) + p(laiTéidn) x log, p(lailaiis)
= -[0.5 x logy(0.5) + 0.5 x log,(0.5)]

=-[05x -1+ 0.5 x -1]

-[0.5 + 0.5]

=1

= —p(fin) x log, peilse) + p(lailéts x log, p(la TR
= _[0.44 x l0g,(0.44) + 0.56 x 10g,(0.56)]

= -[0.44 x -1.18 + 0.56 x -0.84]

= -[0.52 + 0.47]

=0.99

= —p(udIn) x log, p(1dw) + p(lailEdn) x log, p(ladlATs)
= —[0.75 x 10g,(0.75) + 0.25x l0gy(0.25)]

= -[0.75x -0.42 + 0.25 x -2]

= -[0.32 + 0.50]

=0.82

= entropy (parent) — [p(W@ = (H#) x entropy(Wa = (1§ +

1-10.82 x 0.99 + 0.18 x 0.82]

=1-10.81 + 0.15]
=1-0.96
= 0.04
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1) Auaoeen 1G 289upanaaag Coronary angiogram (Anwouzanssnslsafingna
\walunnsRadgdudan) uaz Chest pan (81N1315UNH1BN) 299 Moderate pain (LU
NAN) #9 Hyperglycemia (fﬂmﬂ@TuLﬁ@m) 284 Reversable defect (131509118 (#) a1n
HoyasmanAann G THAG

entropy (parent) = —p(fl) x log, p(1fIse) + p(laiTéidn) x log, p(lailaiis)
= -[0.56 x l0g,(0.56) + 0.44 x log,(0.44)]
= -[0.56 x -0.84 + 0.44 x -1.18]

= -[0.47 + 0.52]
=0.99
entropy(W@ = &) = —p(ifln) x log, pufls) + p(laiTAdn) x log, p(lailéidn)

= -[0.5 x log,(0.5) + 0.5 x log,(0.5)]
=-[0.5x -1+ 0.5 x -1]
= -[0.5 + 0.5]
=1
entropy(W@ = &) = —p(iin) x log, p(ufis) + p((dTAn) x log, p(lailéidin
= —[1 x logy(1) + Ox logy(0)]
= —[1x 0+ 0 x O]
= -[0 + Q]
=0
IG(parent, child) = entropy (parent) — [p(NR = Taifd) x entropy(Wa = Tadl +
p(Wa = §) x entropy(Wa = §)]
=0.99 - [0.89 x 1+ 0.11 x O]
=0.99 - [0.89 + Q]
=0.99 - 0.89
= 0.10
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12) ATWA0eAn 1G 3B9uaanaias Coronary angiogram (Anwmszrassaslsafingia
walunsanfguudnn) waz Chest pain (81M13L§UNHENEN) 289 Very hurt (1FUXAN) 6D
Hyperglycemia (imnalu@Dm) 299 Reversable defect (amn3nmne () 9NIDy AN
Aanaen 1G [Heai

entropy (parent) = —p(fl) x log, p(1fIse) + p(laiTéidn) x log, p(lailaiis)
= -[0.63 x l0og,(0.63) + 0.38 x log,(0.38)]
= -[0.63 x -0.67 + 0.38 x -1.40]

= -[0.42 + 0.53]
=0.95
entropy(W@ = &) = —p(fln) x log, pufls) + p(ladTAdn) x log, p(lailéidn)

= -[0.57 x 10g5(0.57) + 0.43 x log,(0.43)]
= —[0.57 x -0.81 + 0.43 x -1.22]

= -[0.46 + 0.52]
=0.98
entropy(Wa = &) = —p(udIn) x log, p(1dw) + p(lailEdn) x log, p(ladlATs)

= —[1 x logy(1) + Ox logy(0)]
=-[1x 0+ 0 x O]
= -[0 + Q]
=0
IG(parent, child) = entropy (parent) — [p(NR = Taifd) x entropy(Wa = Tadl +
p(Ha = §) x entropy(Wa = H)]

=0.95 -[0.88 x 0.98 + 0.13 x O]

= 0.95 - [0.86 + 0]
=0.95 - 0.86
=0.09

INNITATHITAT IG 2BILEANATEA W91 Coronary angiogram (N EHEAaY

. o . & v
i@ﬁT’imﬁmwngumiﬁmﬁ@Lﬂulﬁm) waz Chest pain (8111919UMH1BN) 289 Not hurt

1
a1 =1

(li150) sim Hyperglycemia (Wimnaluidan) 289 Normal (Unf) Hennnngaiiga (0.10) uaz
Coronary angiogram (zﬁ”ﬂwm:"amﬁﬂﬂiﬂﬁmwL@@Tumiﬁmﬁ@Lé’ﬁw,ﬁm) LAy Chest pain

(8107155 UNTHI8N) 289 Not hurt (T3151) fie Hyperglycemia (H1mnaluidan) 289
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|
a1 ==}

Fixed defect (snalsnfiufilalails) fruingafign (0.04) uay Coronary angiogram

9 9

(dnuoszrnssanlsnfingaaienlunisdndeduion) uaz Chest pain (an19iiumtinen)
283 Moderate pain (LBUUINNAN) Fi Hyperglycemia (iﬁ@ﬂ@?ulﬁ@m) 283 Reversable
defect (@119 [#) ﬁmmﬂqmﬁq@ (0.10) FarinAsRanuenyadas Hyperglycemia
shenabuden) unndulnunlusediud 3 dearnlmnssdud 2 uazvinisuanfisann
Trunlusduit 3 sanluautieyabusdazmafinanaAneuifandiy
nnafaniAusazLeavEDaiTussaud 4 dudmuantayaiomnlneldnadns
inuasldlRin
1) AMUAIDAT |G 289uam3Eas Coronary angiogram (@Fnuauzansseslsnfingae
19pTun1sinRgLEnAeR) WAz Chest pain (91NM5LEUNEIBN) 999 Not hurt (H181) uas
Hyperglycemia (Wnanaluidan) 289 Have () sio Heart wave slope (AanuFuAAWHaTa)
w84 Normal (Un#) andimyaasnsaisanien G THrsd
entropy (parent) = —p(L‘flu) x l0g, p(Lﬂu) + p(TaJTﬁLﬂu) x 1095 p(fﬁifﬁLﬂu)
= [0 x logy(0) + 1 x logy(1)]
=-[0x0+1xQ0]
= -[0 + O]
=0

—p(1f130) x log, p(idn) + p((d AN x log, p(laiTéidn)
= [0 x 10g,(0) + Ox log,(0)]
=-[0x0+0x0]

entropy(Wa = UnH)

- _0+0]
=0
entropy(W@a = HAnudusias) = —p(1fn) x log, pdn) + p(l i) x log,
p((adTgin)
= —[0 x logy(0) + 1 x logy(1)]

-[0x0 + 1 x 0]
-0 + Q]
=0



84

entropy(W& = HANEUNIN) = —p(1Tn) x log, p(idn) + p(ldlaLin) x log,

(TRt
= —[0 x logy(0) + Ox logy(0)]
=-[0x0+0x0]
= -[0 + Q]
=0
IG (parent, child) = entropy (parent) — [p(W& = UNF) x entropy(Wa= L)

= o/ v = o/ v = o/
+ p(HA = HAAINTUHAS) x entropy(WA = HAMINTUHAH) + p(NA = HAITHEUNIN) x
entropy(Wa = HAAINIEUNIN)

=0-[0x0+1x0+0x0Q]

=0-[0+0+0Q]
=0-0
=0

2) ANUATHAT |G ABuaANadNs Coronary angiogram (ﬁﬂ‘lslmmmiﬂﬁi‘m‘ﬁlmiw
\walun1sindgdnden) uaz Chest pan (81n1519UnTH1eN) 289 Not hurt (lHid1) uaz
Hyperglycemia (WnanaTuidan) 399 without (1) sie Heart wave slope (RaMHFHARY
ala) 289 Normal (Unfl) andiyasnunsaniuinien 1G G

entropy (parent) = —p(1) x log, p(1fin) + p(lailéidn) x log, p(lalFidn)
= —-[0.3 x 10g5(0.3) + 0.7 x l0g,(0.7)]
= -[0.3 x -1.74 + 0.7 x -0.51]

= -[0.52 + 0.306]
=0.88
entropy(W@ = Unf) = -p(iin) x log, p(id) + p(lalTidn) x log, p(lailéidn)

= -[0 x logy(0) + 1x logy(1)]
= [0x0+1x0]

= -[0 + Q]

=0
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entropy(Wa = HAudutias) = —p(ifn) x log, ptdn) + p(ld i) x log,

(TRt
= -[0.33 x l0g,(0.33) + 0.67 x log,(0.67)]
= -[0.33 x -1.60 + 0.67 x -0.58]
= -[0.53 + 0.39]
=0.92
entropy(W& = HANEUNIN) = —p(1Tn) x log, p(idn) + p(ldlaLin) x log,
(TRt

= -[0.5 x log,(0.5) + 0.5x log,(0.5)]
=-[0.5 x -1+ 0.5 x -1]

= -[0.5 + 0.5]

=1

IG (parent, child) entropy (parent) — [p(W& = UNF) x entropy(Wa= 1nF)
+ p(HA = HAIHTUTAY) x entropy(WA = HAMNTUHAH) + p(NE = RAIINETUHNIN) x
entropy(Wa = HAAINTUNIN)
=088-[02x0+06x092+0.2x1]
=0.88 - [0 + 0.55 + 0.2]
=0.88 - 0.75
=0.13
3) AuateAn IG 289upAvEEas Coronary angiogram (AN tizaavsatlsniingaa
\walun1sinigLdnden) uaz Chest pan (81N1518UMH1BN) 989 Not hurt (H1F1) uas
Hyperglycemia (Wnmnaluidan) 289 Have () siB Heart wave slope (AanuFuaawiale)
984 Fixed defect (sneilsnftuiTalalH) NTBYRNINITOAWINAT 1G Tavesl
entropy (parent) = —p(11) x log, p(1dn) + p(lailéidn) x log, p(lail#idn)
= —[0 x logy(0) + 1 x logy(1)]
=-[0x 0+ 1x0]
= -[0 + Q]
=0
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entropy(W@ = UnF) = -p(iin) x log, p(i) + p(lalTiidn) x log, p(lsiléidn)
= [0 x 10g,(0) + Ox log,(0)]

=-[0x 0+ 0x0]
= -[0 + O]
=0
entropy(Wa = HAnduiies) = -p(in) x log, p(bdu) + p(TalAdn x log,
p(lail#is)
= -[0 x log,(0) + 1 x logy(1)]
=-[0x0+1x0]
=-[0 + Q]
=0
entropy(W& = HANEUNIN) = —p(1Tn) x log, p(iTn) + p(ldlaiLiln) x log,
(TRt

= [0 x logy(0) + Ox log,(0)]

=-[0x 0+ 0 x0]

= -[0 + O]

=0

IG (parent, child) = entropy (parent) — [p(N& = UNF) x entropy(Wa= L)

+ p(HA = HAAINTUHAS) x entropy(WA = HAMINTUHAH) + p(NA = HAITHEUNIN) x
entropy(Wa = HAMNTUNIN)

=0-[0x0+1x0+0x0]

=0-[0+0+0Q]

=0-0

=0
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4) Fa0An 1G 309upAva09% Coronary angiogram (Anuauzaaesaslsnfingas
W lunnsanfgdndnn) uaz Chest pain (91n191§untinen) 2 Not hurt () uas
Hyperglycemia (W1anaTuidan) 399 without (1) sie Heart wave slope (RAMNF AR
wnla) 2849 Fixed defect (speilsmitui TalalH) NFBYRTINITOATUINAT |G Taevast
entropy (parent) = —p(11) x log, p(1dn) + p(lailéidn) x log, p(lailFidn)
= -[0.58 x l0g,(0.58) + 0.42 x l0g,(0.42)]
= -[0.58 x -0.79 + 0.42 x -1.25]
= -[0.46 + 0.53]
=0.99
entropy(W@ = UnF) = —p(iin) x log, p(ifn) + p(lailéiidn) x log, p(lailéidn)
= -[0 x log,(0) + 1x logy(1)]

=-[0x 0+ 1x0]
= -[0 + O]
=0
entropy(Wa = HAnudusias) = —p(1fn) x log, pdn) + p(ldlFidn) x log,
p(lail#ifs)
= -[0.48 x 10g5(0.48) + 0.52 x log,(0.52)]
= -[0.48 x -1.06 + 0.52 x -0.94]
= -[0.51 + 0.49]
=1
entropy(Wa = HANEuNIn) = —p(1dn) x log, p(idn) + p(ldlaiin) x log,
p(lail#ifs)

= —[0.74 x logy(0.74) + 0.26 x l0g,(0.26)]
= —[0.74 x -0.43 + 0.26 x ~1.94]

= -[0.32 + 0.50]

= 0.82
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IG (parent, child) = entropy (parent) - [p(Wa = UNF) x entropy(Wa= UNH)
+ p(WA = HAMNTUNDY) x entropy(NA = HATINTUNEY) + p(NA = HAIMTHTUNIN) x
entropy(Wa = HAINTUNIN)
=0.99 -[0.04 x0+05x1+0.46 x 0.82]
=0.99 - [0 + 0.5 + 0.38]
=0.99 - 0.88
=0.1
5) F1adAN 1G 209UBAYETI9% Coronary angiogram (Ansaizaassnalsniingaa
\walunnsaadgdudan) uaz Chest pan (81N13L§UNH1BN) 299 Moderate pain (LU
nan9) uaz Hyperglycemia (1anabu@en) 189 without ((H5) sim Heart wave slope (A9

FUAAWII1A) 289 Reversable defect (71815098 [§) 9NIBYAFINITNAIUIUAT G It

93

entropy (parent) = —p(L‘flu) x l0g, p(Lﬂu) + p(TaJTﬁLﬂu) x 1095 p(fﬁifﬁLﬂu)
= _[0.44 x l0g,(0.44) + 0.56 x 10g,(0.56)]
= -[0..44 x -1.18 + 0.56 x -0.84]
= -[0.52 + 0.47]
=0.99

entropy(W@ = UnF) = —p(iiin) x log, p(ifin) + p(ladTdiidn) x log, p(lailéidn)
= -[0 x logy(0) + O x log,(0)]
=-[0x0+0x0]
= -[0 + O]
=0

entropy(W@a = HAnudusias) = —p(1fn) x log, pdn) + p(l i) x log,

p((adTgin)

= -[0.31 x logy(0.31) + 0.69 x l0g,(0.69)]
= -[0.31 x -1.69 + 0.69 x -0.54]

= -[0.52 + 0.37]

= 0.89



89

entropy(W& = HANEUNIN) = —p(1Tn) x log, p(idn) + p(ldlaLin) x log,
(TRt
-[0.8 x 10g,(0.8) + 0.2 x log,(0.2)]
-[0.8 x -0.32 + 0.2 x -2.32]

-[0.26 + 0.46]
=0.72

IG (parent, child) = entropy (parent) — [p(Wa = UNF) x entropy(WNa= L)
+ p(Wa = HANTuTias) x entropy(Wa = HAMNTUHES) + p(WA = HATHEUNIN) x
entropy(Wa = HAYINTUNIN)
=099 -[0x0+0.72 x0.89 + 0.28 x 0.72]
=0.99 - [0 + 0.64 + 0.20]
=0.99 - 0.84
=0.15
FINNTTANUIAT 1G 2a9amanziad wudn Coronary angiogram (ANHEUDY
soslsniingaairalunsdneiiuden) was Chest pain (91n15§LUMENEN) 284 Not hurt
(TdL§1) war Hyperglycemia (W1mnaluiden) ao9 without (135 fie Heart wave slope
(ArNunawsiala) 399 Normal (Unf) ﬁﬁm’lﬂqmﬁqm (0.13) waz Coronary angiogram
(z‘i’ﬂwmzﬂmi@ﬂiﬂﬁmqm@ﬂfumiﬁmﬁ@Lé’imﬁm) WaY Chest pain (8101515 UNTNEN)

299 Not hurt ((d151) way Hyperglycemia (H1maluden) 289 without (T8ifl) sie Heart

1
a1 ~

wave slope (A1uFuAALalae) 184 Fixed defect (sntlanfiuflatil#) fdningafiga
(0.11) wag Coronary angiogram (Z:I/mﬂmmﬂﬂ’ﬁ@ﬂ%ﬂﬁﬁﬁ'}@L@ﬂ?ﬂﬂﬁiﬁﬂﬁ@L%ﬁ«l@@ﬂ) LAY
Chest pain (811151 UNTNBN) 289 Moderate pain (LBUUINNAN) LA Hyperglycemia
(inmnaluden) 2e9 without (Tl e Heart wave slope (A nFuAAWTale) 289
Reversable defect (ansngaelé) fidnanngaign (0.15) fafdadonuanvaton Heart
wave slope (AaxFunaWiale) Tunnduliuntussiud 4 deanluunssaui 3 uazyin

nsusnfisanlnunlusziuf 4 aenldandsyaluusa: iedearamneauidaniv
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nnafaniAusazLeavEiaiTussaud 5 Audmanieyarionualas lEnadns
uualilsidu
1) AuaneAn 1G 289uBAnETaR Coronary angiogram (Anwmuzaassaslsnfingaa
walunnsdnfguiuden) waz Chest pain (91n131§untinen) 2as Not hurt (i) uaz
Hyperglycemia (W1anaTuidan) ao9 without ((331) sim Heart wave slope (RaNFHARN
Wala) 289 There s little slope (RAantutias) fia e 289 Fixed defect (snelsnftuily
Til#) arndieyaaunsadiuandi 16 Taf
entropy (parent) = —p(L‘flu) x l0g, p(Lﬂu) + p(TaJTﬁLﬂu) x 1095 p(fﬁifﬁLﬂu)
— _[0.48 x 109,(0.48) + 0.52 x 0g5(0.52)]
= -[0.48 x -1.06 + 0.52 x -0.94]
= -[0.51 + 0.49]
=1
entropy(W@ = #18l) = —p(iin) x log, p(sfis) + p((dlAn) x log, p(lailéidin
— _[0.27 x 1095(0.27) + 0.73 x l0g,(0.73)]
= -[0.27 x -1.89 + 0.73 x -0.45]
= -[0.51 + 0.33]
=0.84
entropy(Wa = 1) = —p(ifI) x log, p(udw) + (AN x log, p(laiTéLdn)
— _[0.64 x 100,(0.64) + 0.36 x 100,(0.36)]
= -[0.64 x -0.64 + 0.36 x -1.47]

= -[0.41 + 0.53]
=0.94
|G(parent, child) = entropy (parent) — [p(NR = %18) x entropy(Wa = A18) +

P(NA = MEY9)x entropy(Wa = W)
=1-10.44 x 0.84 + 0.56 x 0.94]
=1-10.37 + 0.53]
=1-0.90
= 0.10
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2) AIMITIAN G 2B9UBANETAR Coronary angiogram (&nEmzaassnelsniingae
\walunnsRadgdudan) uaz Chest pan (81N1315UNH1BN) 299 Moderate pain (LU
nan9) uaz Hyperglycemia (1anabui@en) 389 without (1) sim Heart wave slope (A9
Funansiala) ang There is little slope (HAMMHTUTDY) #iD WA 289 Reversable defect
(@ mranna () andoyasanandan 6 THAG

entropy (parent) = —p(ifin) x logy p(uTn) + p((dlALTN) x log, p(lailidn
= -[0.31 x 10g,(0.31) + 0.69 x log,(0.69)]

= -[0.31 x -1.69 + 0.69 x -0.54]

= -[0.52 + 0.37]
=0.89
entropy(Wa = %18) = —p(L‘flu) x l0g, p(Lﬂu) + p(TaJTﬁLﬂu) x 1095 p(fﬁifﬁLﬂu)

= -[0.27 x l0gy(0.27) + 0.73 x log,(0.73)]
= -[0.27 x -1.89 + 0.73 x -0.45]
= -[0.51 + 0.33]
=0.84
entropy(Wa = 1) = —p(ifI) x log, p(udu) + (AN x log, p(laiTéidn)
= -[0.5 x l0gy(0.5) + 0.5 x log,(0.5)]
= -[0.5 x -1+ 0.5 x -1]
= -[0.5 + 0.5]
=1
|G(parent, child) = entropy (parent) — [p(NR = %18) x entropy(Wa = U18) +
PN = 1EYN) x entropy(WNa = We9)]
=0.89 - [0.85 x 0.84 + 0.15 x 1]
=0.89 - [0.71 + 0.15]
=0.89 - 0.86
= 0.03
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IINATATNIAT 1G 289uBAN3T96 Coronary angiogram (FNBozraIsaE15AT

m3raanlun1sindguiuaen) uay Chest pain (99n131§Unien) 989 Not hurt (H151)

ra

waz Hyperglycemia (W1anaTui@an) 2a9 without (T15) siB Heart wave slope (AR HE
aawiala) a@9 There is little slope (FRanuFuiiag) e twa 289 Fixed defect (spelsafl
ufita 1) waz Coronary angiogram (Anuauzrassaslsnfingeaaalunisdndguduion)
LAy Chest pain (811155 UNTINBN) 289 Moderate pain (FUUMNNANN) WAL Hyperglycemia
(inenalu@en) 2a9 without (15 sip Heart wave slope (AaNFWAAWTIAT) 989 There is
little slope (HAanuFutias) Aa twa 289 Reversable defect (Aun9a1ne (4) Wudﬁmj@?u

usiazlvuafaanaraauRigaiuugn Ao naansidn wayHlFdu

1
a

3.1.5 Uszidunanaudnaula (Evaluation) NI UAaRABMINHAANST HaNNIUAawNT

o/

4 Wl faenstauszdvinanasnaansiifiudngusradiine luduneuusn 918

HedAvdenuin@edennieyiiecln
dl 1 o/

Aananziiioya Fiayaiinaunisaiuans arnnisa3asluma Decision Tree iaf

U

12 aNSUDAMSSNUNISAKSID

A Curable = 0u
A Incurable = Uidu

Coronary angiogram

fixed defect
(saakﬂﬁ'uﬁ]u'hﬂd)

reversable defect
(sl d)

Very hurt
(Bunn)
normal (Unu)

Very hurt Little hurt
(Sunn) Very hurt (Butioy)
Little hurt

(Bunn) N‘_’te hurt
(Butios) (V)
Toi hurt c Moderate pain
L (Buthunano)
Moderate pain Hyperglycemia
(Buthunao) Hyperglycemia,

o without (WUD)
have(D) without (ILi0)
have()
e
o Very steep

There is little slope
ery steep Normal (DAonudutios)
(DAonuduwnn) (Una)

— () (=)

Female (iwrithe)
(IWAKNgD)

Moderate pain
(Buthunany)

(o

Not hurt
(Wdu)

There is little slope
(DnonuBuloY)

AN 3.1 gﬂLLUUTﬁJLﬂﬂ Graph Decision Tree 289NT19ATHIN

(DAonuBuLNN)



93

{Awmansidaya fiayafinaunisdinsisiiiayasiaamaiia Data Mining 911119

U U
2
P

a%1918LAR Decision Tree #idfl

1) Tsunau RapidMiner Studio

Coronary angiogram

fixed defect normal reversable defect
. F Chest pain
Curable Lirtle hurt Chest pain Chest pain P Very hurt Curable
— Veryhurt  Curable
Little hurt
Moderate pain Very hurt Little hurt Mot hurt Nothurt e
Moderate pain
Curable
it Nethurt cyrable Curable T
Moderate pain -
I— — P Hypergiycemia [
Hyperglycemia
Hyperglycemia
have have without
hgve withot Incurable Incurable  Without Lol
Incurable Heart wave slope
Heart wave slope
There is little slope  Very steep
There is little slope narmal Heart wave slope
Incurable Quribe
Sex Very steep Sex
—_— There is little slope Verysteep normal
female male female male
Curable Incurable
Curable Incurable Curable Incurable Curable Incurable
——

ﬂ’lwﬁ 3.12 ;EULL‘U‘LITNLWN Graph Decision Tree ¥84 Rapid Miner
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anuasgUiilFearnnisa3neluina Decision Tree 91NN1TAIHAIDY UAZAIN
TU5un9u4 Rapid Miner 119 2 Tl fnadniannunfinseriu waraanadeslliudmmng

et vininangnissuasdmaweesdayailanaindsfiannda
Tree

Coronary angiogram = fixed defect
| Chest pain = Little hurt: Curable {Curable=35, Incurable=+4}

| Chest pain = Moderate pain: Curable {Curable=58, Incurable=5}

| Chest pain = Not hurt

| | Hyperglycemia = have: Incurable {Curable=0, Incurable=2}

| | Hyperglycemia = without

| | | Heart wave slope = There is little slope

| | | | Sex = female: Curable {Curakle=8%, Incurable=5}

| | | | Sex = male: Incurable {Curable=3, Incurable=8}

| | | Heart wave slope = Very steep: Curable {Curable=17, Incurable=&}
| | | Heart wave slope = normal: Incurable {Curable=0, Incurable=2}

| Chest pain = Very hurt: Curable {Curable=9%, Incurable=4}

Coronary angiogram = normal

| Chest pain = Little hurt: Curable {Curable=l, Incurable=l}

| Chest pain = Moderate pain: Incurable {Curable=0, Incurable=2}

| Chest pain = Not hurt

| | Hyperglycemia = have: Incurable {Curable=0, Incurable=3}

| | Hyperglycemia = without

| | | Heart wave slope =
| =
I
I
C
I
I
I
I
I
I

There is little slope: Incurable {Curable=2, Incurable=4}
| | Heart wave slope

Very steep: Curable {Curable=l, Incurable=l}
| | Heart wave slope = normal: Incurable {Curakle=0, Incurable=2}
Chest pain = Very hurt: Curable {Curable=2, Incurable=0}

Oronary angiogram = reversable defect
Chest pain = Little hurt: Curable {Curable=5, Incurable=4}

Chest pain = Moderate pain

| Hyperglycemia = have: Curable {Curable=3, Incurable=l}
| Hyperglycemia = without

| | Heart wave slope = There is little slope

| | | Ser = female: Curable {Curable=l, Incurable=l}

AT 3.13 ATUTIIERNB0LITH Decision Tree 288 RapidMiner

At Japvinlinaansaasngiisnsisavinuie ifidiuan 22 ng wasannsnuing
AliniAnszingae T Tnsaunsaduunngf @l
- ﬂg]“}]’ﬂﬁ 1 IF Coronary angiogram = fixed defect And Chest pain = Little hurt
Than Treatment = Curable s18/AYNYT AnBnzassnslsniingaqealunisindgnann
= @ A Y W% p=) @ [ @) & v A
don v sealsafiudlaldld wazfionnisiuntienidudutiey nanisRansamudn
o Py [ A o Fo
NM199NYT FEHNIANDIN “LUU
- ngd8e#l 2 IF Coronary angiogram = fixed defect And Chest pain = Moderate
pain Than Treatment = Curdble MH18AIN91 AnYazaasTadlsafinsaaias lunisdniy
A < Ay "y p=y @ (Y] < @
nasadan 1u seelsaiud 2 ldld wazflonnisisuntiteniduiduuiunans wanis
A9NTONUIN N195NEN ezdinaangan “fiu”
- ngd8e#l 3 IF Coronary angiogram = fixed defect And Chest pain = Very hurt

Than Treatment = Curable Ma18AYTHYN AnEnzassnslsniingaaaalunisindgnass
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p @ A My A & o % & a ]
e 1iu seslsaiud (s uazflonntsidunieniduduuin nanisfersanudn
o A [ S-S ¢ S

NM99NET FTHNRANDTIT “LUU

- ﬂg"ﬁﬂﬁ 4 |F Coronary angiogram = fixed defect And Chest pain = Not hurt And
Hyperglycemia = have Than Treatment = Incurable #HEAITNIN fAnunizraasasland
asnaealunisdndgrasmden u sealsaiufla il uazdonnisduniihanduls
4 P= ¥ A a ' o/ a o g1 " [T
U uaz Sealuden Nan1sReTNLd N195nen asiinaansdn <l

- ﬂg%’ﬂﬁ 5 IF Coronary angiogram = fixed defect And Chest pain = Not hurt And
Hyperglycemia = without And Heart wave slope = normal Than Treatment = Incurable
VHNEANGT AnYizaesTadlsafingaaealunisdndgnasaden v soalsaiiufly
Tl wardennadundrenduliiy uazlifvianaluden uazianuduadulniq
o ) a a | o = o g « L@
walaudu Unf wanisRanseinudn nnesnen aviinadnsdn <G

- ﬂg\]“ﬁﬂﬁ 6 IF Coronary angiogram = fixed defect And Chest pain = Not hurt And
Hyperglycemia = without And Heart wave slope = Very steep Than Treatment = Curable
MHnEAINdT Anymzeeassnalsaiinsiaalunisindgnasniden 1w sealsaiiudla
Tl uazflonniaduniendulidy uachifiitnnaludan uardnaudunaulini
walaifln manadunnn nansRensanudn n13snen avinadngan “ufu”

- ﬂ{]“ﬁﬂﬁ 7 IF Coronary angiogram = fixed defect And Chest pain = Not hurt And
Hyperglycemia = without And Heart wave slope = There is little slope And Sex = female

Than Treatment = Curable ANIYAITNIN ﬁ/ﬂiﬂmz?lﬂ\ﬁ@ﬂ(l:’iﬂﬁﬁl’i’wL’Vﬂ?ﬂﬂ’l‘iﬁﬂﬁ@ﬁﬂﬂ@

v
a °

Woa 1u saslsaiud 2 l6lE wasdannisisurtitamduligy wazlliuiaaluien
= %3 dl o [ [ @ a a 1
warfanntundulniiale 1u aciuduties waziwnamids nan1sRea1seImLan
o =1 o ol [~ "
N195NE1 AziNaansIn “ifiu
- ﬂg‘ﬁﬂﬁ 8 IF Coronary angiogram = fixed defect And Chest pain = Not hurt And
Hyperglycemia = without And Heart wave slope = There is little slope And Sex = male
Than Treatment = Incurable TNAIYAITNIN é’]’ﬂﬁgmzﬂaﬂ\ﬁﬂﬂ‘mﬁmwL@@Tum‘sﬁmﬁg]
naamdan 1u sealapfiutlalWld uasdannisisuntinamdultEdy uaybiinanalu
= =y o d' o [~ o Y [ PN
Wom wasdannduaanniiale iu andutiey waziduiwmrng naniafRe150dn

' o A [ S-S WPl &
WUIMNTITNET IESHAIINTIT TNL‘U‘H
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- ngda# 9 IF Coronary angiogram = normal And Chest pain = Little hurt Than
Treatment = Curable 818AITH9N AnEnizanisnalsafinsaaeslunisdnignanaden
uln® wazfianiaiduntnaniiudution Nan1TReITIMINLAT N195NH1 AT NaANS
A7 il

- ﬂg"ﬁﬂﬁ 10 IF Coronary angiogram = normal And Chest pain = Moderate pain
Than Treatment = Incurable M3n8AA1HIT AnYuzressaslsnfingaaianlunisdiniy

= @ a = & v @ & a 1
PRDALADA LW UNH LazHaINIFE9UNRRIDNUHUITUUIBNANN NAN19A919UINLIT N9
[ a [ - L@

Snun aziinaansdn “luifu

- ﬂg]"?]ﬂﬁ 11 IF Coronary angiogram = normal And Chest pain = Very hurt Than

Treatment = Curable ANIYAIININ ﬁﬂwm:ﬂmiﬂﬂiﬁﬂﬁm‘m@L@@Tuﬂflﬁﬁmﬁ@m@mLﬁﬂm

I a =1 & v [ =4 a ] o a v &
WK UNA wazfdo1n15iaunsinanmiiaunan Wan1afians siInudn 1155nY1 a2 Naans
A7 il

- ﬂg%’ﬂ‘ﬁ 12 IF Coronary angiogram = normal And Chest pain = Not hurt And

Hyperglycemia = have Than Treatment = Incurable PHIYAITNAN ﬁmﬂmwm‘a‘@ﬂf‘iﬂﬁ

a = I a Py & v 1 | & a ¥
mwwﬁummmﬁqmmmm I Unf warflanisduntinaniduliigy uayiivnena
WIABA HANTTRIITHINLIN N1950ET ainadansan “Tuiiu

- ﬂ{]“ﬁﬂﬁ 13 IF Coronary angiogram = normal And Chest pain = Not hurt And
Hyperglycemia = without And Heart wave slope = normal Than Treatment = Incurable
PNIYAITNIT @TﬂwmmmﬁﬂﬂﬁﬂﬁmwL@@Tumﬁmﬁ@m@mLﬁm W Un® wazd
annsisuntneniuliigy waslifiimabuden wazdanusuaauiniiale fu Und
WNANTTRAITUINLAN N1F5NEN Aziinaansan “laifln”

- ﬂg“?]'ﬂ‘ﬁ 14 IF Coronary angiogram = normal And Chest pain = Not hurt And
Hyperglycemia = without And Heart wave slope = Very steep Than Treatment = curable
VHIEAIINGT ANUDTIRsnElsATingaaeniun1sidndgnanaden (i Unf uas
arnadunsnam gy warlifinaaluden wazinonduaaulniniale i

ANTHTUHNIN NANTTRITTHINLAT N1F5NEN ezfinadnsdn “ifu”
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- ﬂgﬁﬂﬁ 15 IF Coronary angiogram = normal And Chest pain = Not hurt And
Hyperglycemia = without And Heart wave slope = There is little slope Than Treatment =
Incurable s18AMNIT AnyazaasInalsafinsaaslunisindguasaden (u Unf
wazfiann1ai§untihenifinbiifu uarhifiimaludan uasinudurauiiniale s
ANEUTiE NAN1TRANTNUGN 1135 Fziinaansan (s

- ﬂgﬁ]@ﬁ 16 IF Coronary angiogram = reversable defect And Chest pain = Very
hurt Than Treatment = Curdble nan#AINN Anuozansseelsafinsaaiaalunisdniy

a = v P & > & & ~ '
naamAaAna1N15ane(f waziannisisuntiteniduidunnn nani19ReansmInudn

o = o g D e
N193NYT FEHNIANDIN “LUUW

- ﬂg%ﬂﬁ 17 IF Coronary angiogram = reversable defect And Chest pain = Little
hurt Than Treatment = Curdble nHgAINH Anuozansseslsafinsaaiaalunisdndy

a = % - & > @ & = :
naaAAaAnaN1sane (i Lariiannisidunsheniduiiutiay nan1sfansmnudn

o = [ -] D e
N199NYT FTHNIANDIN “LUU

- ﬂ;ﬁ]ﬂﬁ 18 IF Coronary angiogram = reversable defect And Chest pain = Not
hurt Than Treatment = Incurable MHNBANAN ANWazanIIpelsafinsaaentunisiniy

2 = % P & o & L& = '
ﬁ@@@‘lL@ﬂﬂVIN’]NTﬁﬂ‘lﬂ’mTﬂ LL@ZN@’]ﬂ’I‘SL’VU‘ViM’I@ﬂLUMTNL@‘LI NRNTTNITTITLTNUAN

o Py [ A WPl &
n95nEN aziinaansan “llidin

- ﬂg"?jfﬂﬁ 19 IF Coronary angiogram = reversable And Chest pain = Moderate
pain And Hyperglycemia = have Than Treatment = curable WHIEAIINIT ANHHLADITDE
i‘ ~ T = = pR| “Eaz = & v @ &

TAVIFIIINID ummmﬁ@%@ﬂmLﬂﬂmwmm‘mmﬂ A LAZHBINITLUNRIDNLLRLT UL
AR UaT SAalADA NAN1TRATIINLGN NN55NEN Feilnadngdn “ifin

- ﬂg"?jfﬂﬁ 20 IF Coronary angiogram = reversable And Chest pain = Moderate
pain And Hyperglycemia = without And Heart wave slope = Very steep Than Treatment =
curdble MHN8AITNIN ANEnrIBITRslIafinsaaeatunisindgnanaden fia1ni9n
¥ A 3 (Y @) 3 1o ¥ = A o/
‘VI’]EIT@I LACHBINITYURRIDNLIU UL ULUIRNAY LLﬂxTNNHWGI’INTHLN'ﬂﬁ WREHNAITNYR

d o =1 o ~ 1 (% [ 1
ﬂ?ﬁufW‘V’\ﬁmT@ W1 ANEUNIN NAN1SRIITHINLIT NF9NET FERNARNEIN “Lﬂu”
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- ﬂgéﬁ@ﬁ 21 IF Coronary angiogram = reversable And Chest pain = Moderate
pain And Hyperglycemia = without And Heart wave slope = There is little slope And Sex
— female Than Treatment = curable WNAEAIINIT ANHZIBITRYIIATIATITIADIHNN9ER
Agrasaden ammnsamald uasfiennisiiunienidudulinnans uazbisiuimaly

2 P} o A o | A ) a a

Aem waziaudunduiniiale u ponuduiies LAZLIIWANENS NANITNTTITEUN
1 o = o g o Sl s

WUIN NI99NRT FTHRAANETIT “LUN

- ﬂgﬁ]ﬂﬁ 22 IF Coronary angiogram = reversable And Chest pain = Moderate
pain And Hyperglycemia = without And Heart wave slope = There is little slope And Sex

= male Than Treatment = Incurable WHAYAITNIT zﬁ“ﬂwmmm‘sm%mﬁmmm@?umi

1%
1A o

A A A o ~ & o % &
Andgurasmdaafiantsone (i uariannisdurtiendudulunas waslifivmig
Wuden wazfiacntuaduniwinla u Aonsdudiey wasdumneng nan1TRe15e4n
] o p=1 [ - » v@ o
WUI1 N155NE1 Srinaansdn “laidu
3.1.6 INEWNTNATLATIEH (Deployment) TUABUNITHINAANET (7 (U 1F91udnnng
vialy) o19davinduguuueesanenm (Report) WEBUNWATW (Dashboard)
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