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Abstract

The objectives of this research are 1) to compare the efficiency of lung cancer data classification
using four data mining techniques: Decision Tree, Naive Bayes, Support Vector Machine, and Artificial Neural
Network; 2) to improve the data classification model for lung cancer datasets which consisted of 16 columns
and 310 rows. The performance was tested by the 10-Fold Cross Validation method using Rapid Miner
Studio 9.10 software. The results show that the Artificial Neural Network gave the best efficiency with an
accuracy of 89.25 %, recall of 90.12 %, and precision of 97.33 %. After that, the efficiency of data
classification of the Artificial Neural Network is improved by using the majority vote ensemble method. It
improved the efficiency with a classification accuracy of 91.40 % and a recall of 92.59 % and a precision is

97.40 %, respectively.
Keywords: data mining, decision tree, naive bayes, support vector machine, data classification
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Gender:lnea M(male), F(female)

Age:any Age of the patient

Smoking:n3guy3 2,1 9=2,laild=1
Yellow ﬂngers:ﬁ?mﬁa: 2.1 T=2laldi=1
Anxiety:A1uAnniaa 2,1 Te=2 lafld=1
Peer_pressure:usanafuaniiiau 2,1 To=2,lildi=1
Chronic DiseaseT5A30% 2,1 To=2,laflai=1
Fatigue:panilosin 2,1 =2 lailai=1
Allergy:Qiiuw 2,1 Ta=2laild=1
Wheezingsmelagadaadn q 2,1 =2 laildi=1
Alcohol:upanagad 2,1 Td=2lailg=1
Coughing:a1n15le 2,1 Ti=2lailg=1
Shortness of Breathwulaf 2,1. Tai=2,laila=1
Swallowing Difficulty:Auennlunisndu 2,1 T9=2,lallad=1
Chest pain:aamsiduviien 2,1 =2 laildi=1
Lung Cancer:ugi5aan YES , NO. T ails
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%ayja Artificial Neural Network (ANN) W@y LMﬂﬁﬂﬂduﬁau‘ﬁa;&a Ensemble majority vote
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4.1.1 nsdwunUszandeya (Data Classification) nunedis tunisifeuiuuuifaou (Supervised
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nagouliaafiainstumn (Testing Data) ugpdoyausziiumiugniesesinmaduuntssnndeyamadiaiugu
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4.1.2 Fdnnesannnesuundu (Support Vector Machaine : SVM) 1duwmaianiafilasunnuiensgis
LLWﬁ'wm&ﬂumuﬁL?‘i&nﬁﬁadf’fUmiﬁmﬁwEULLU‘UmaamumﬁLLf’ﬁ]QJmmi%’mﬂfjm(ctassiﬁcation problem) laga1fe
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Entropy 1ag Decision Tree C4.5 ldn1ugnéinsves audnvazvesteyaritelfidunisindulauisdoyaludsngy
o8 Decision Tree C4.5 93150017 521980U Normalized Information Gain (A1uLANASlUY Entropy) Nadwsain
n1a1denaadnuay Normalized Information Gain figsgatiufonisairenisdadule du NBTree Wumadans
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A7 2 aziulaindunimnisvienueesis Majority Vote An N1 fasiuundseianinuag 3 35u0
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fATeléTn UszAnsamlunavesssuuiiimuniu wWisuifisufuunsy Weka 3.5.8 lnglétoyadmiunisaou
(Training Data) fwilouffu nafildoausoasrslusaldimiloutussuuiifiseiamn Jsaguliin luaafiauty
fianugnaeiay wiugreglusyiuinin amnsathluatuayuanulaas

4.2.2 Pichaya Promla and Charun Sanrach [2] Jagtuaaidunis@nwlvainudfsy dunisuseiiung
nsesnsiseudvesasdaeuluegaunn wenainnisuszfiunnssdalinsusediumedauiienisd15aaninuda
welvesfiFoulnelduvuaouniu 8 madiemeiteyadsnuuaeeluwuuasuauiuaunsovhldieusmon
Uanednazrildonn uasdudou sunionafinanaliudugiiosineafinngiinmeideyaldlumnuifeidlsld
ﬂizmumﬁmeﬁmmiﬁmﬁa?LﬂiﬁsﬁmmﬁmLﬁuﬁlé’mmmuaaummﬁ’lmu 1,577 Soaulifudannuii
wola waziSsuiiou Uszaniawnissuunlaglinadianissaunguiiieduundeya léun Vote, Bagging uaz
Random Forest Aumafiai5anasgu 1iunDecision Tree, Naive Bayes Wag K-NN nuinnadeaidsnissaunguiiie
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UssLandaya I@aﬂﬁﬁ’lﬁl’ljmﬂamiuﬁﬁﬂ’]ﬁ’l (Training Data) #3@¥0ya ﬁiﬁumaﬁ'auima%’wLﬂuﬁaLLUU%umé’w
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Network 1ugiu
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ananiliinzan wanssuiisuussansaw wuamssuundsnuliidndulalunadnsinan faanugnaes
(90.47)

4.2.5 Kamalas Udomlamlert and Arnon Rungsawang [5] n1s@nuenymaavgiuman1ulnedalusia
2 av a4 o 2 2 & = 4 A - 2 ,
Junuideiferdusruusuuiivimsesnilunaiavymuileniniusing wseisenin “iulaiinned” (web
directory) annn1snaaesiuveyanaaay 2 ¥n Jsdmdenunanivlasnneiniwing 5 neanywanyinliiug
nsanfudnuaelagIsnsdndenaadnuusininzauaylddmanennnugnaesdunisduunnuianguaznisan

Aadnwaie Ysenauiunistddmdauen Naive Bayes aglvirnuszdvsnadnian lnelr1niugnéies (83.4)
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A19799 1 Lanen1SiUTBUTBUAMNSED AU UL 4 Atla

Techniques Accuracy (%) Recall (%) Precision (%)
K-Nearest Neighbors (k-nn) 88.17 98.77 88.89
Decision Tree(DT) 88.17 100 88.04
support vector machine(SVM) 87.10 100 87.10
Artificial Neural Network (ANN) 89.25 90.12 97.33

NN 1 wanmaiinsEansammsiesgiuuuiiaesnissuundeyalsauziielonvosusias waie
wuiuuudnaesiildinaila Artificial Neural Network (ANN) T A uusiuguniian annduislavinnisiiiu
Usgdnsnmlagldluma Ensemble majority vote (EMV)

HANTTNNLIEANENINNNITATI ML LA RN IR LWn TRy alsanziTeLlan

105
100
100 98.77
97.33
95
90.12
89.25
90 88.17 [ 8889 88.17 [ 88.04
) I I I I I I
80
K-Nearest Neighbors (k- Decision Tree(DT) support vector Artificial Neural Network
nn) machine(SVM) (ANN)

B Accuracy (%) ™ Recall (%) ™ Precision (%)
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wuimealla K-Nearest Neighbors (k-nn) TviAn Accuracy 88.17%, Recall 98.77 %, Precision 88.89%,
wialla Decision Tree (DT) 41 Accuracy 88.17 %, Recall 100 %, Precision 88.0.4 %, ALA support vector
machine (SVM) 1@ Accuracy 87.10 %, Recall 100 %, Precision 87.10 %, wAtla Artificial Neural Network
(ANN) T¥i@1 Accuracy 88.17 %, Recall 90.12 %, Precision 97.33 % WU muusasafildimeada Artificial Neural

Network (ANN) T¥ieinaana Accuracy fign a1ntudslavinnisiiindszansamineldluma Ensemble majority

vote (EMV)

= PN a a
A5199 2 LARINSINLUTEENTNN

Techniques Accuracy (%) Recall (%) Precision (%)
Artificial Neural Network (ANN) 89.25 90.12 97.33
Ensemble majority vote (EMV) 91.40 92.59 97.40

NN 2 wanaiinUsEASaI TR giuuiiaesnisiwundeyalsauziionvesudiag wada

WuImUUTaesldnalln Ensemble majority vote (EMV) @snsatiiuuszdnsninlaasa
HANTIIANLIEANENINNTTATI T aR9Nsa L und Ry alsaNziFeLen

100

98 97.33

97.4
96
94
92.59
92 91.4
90.12
90 89.25
8
8
84

Artificial Neural Network (ANN) Ensemble majority vote (EMV)

(o]

[&)]

M Accuracy (%) M Recall (%) ™ Precision (%)

2NN 7 maﬂ']il,ﬁuﬂizﬁw%mwmﬁmiwﬁLLUUﬁTwammiﬁi’wLLuﬂ%ga‘Iiﬂuzﬁaﬂaﬂ
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WUIMUUTaesnldmalla Ensemble majority vote (EMV) @snsatiiuuszdnsninlaas
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q
v

willeadeya nduldiiennailaiBnsinneiindesdoyanviinisinsgs Class 31w 5 inalladeiy fe
tnAlla K-Nearest Neighbors (k-nn), tn@ila Decision Tree, tnAllA support vector machine (SVM), Lnatia
Artificial Neural Network (ANN), .naila Ensemble majority vote dusutuneudinisinusyansainvesia 5
Tuma 1aldndnnis 10- Cross-validation Folds lunsuuangu deyailugedeyaiseuiuazyadoyanndou uazin
UszAN5NINVILUUII1a09A28A1 Accuracy , Precision wag Recall nan15338nwuaimAila Artificial Neural
Network (ANN) ﬁqm ntuthufiauszansamsae waila Ensemble majority vote (EMV) TAUszanSanmn
U8 Accuracy 91.40 9%, recall 92.59 9%, precision 97.40 % ﬁﬁﬁuﬁﬂaqﬂlﬁiﬂ wAtlA Ensemble majority vote

(EMV) anansasinUseansnmeeansdiuundeyaldass

7. daiduauuz
nduassildunsidenlylusunsy RapidMiner WewinussgnalylunisilSeuiieudssansam Taed
Himsesilonis o Tudenlyevilwu Decision Tree, support vector machine(SVM) Artificial Neural Network (ANN)

wag Ensemble majority vote laganunsniiupsesiewaniliiuisuiisulssansnmiiievaininugnaesnnian
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