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Abstract

The purpose of this research is to examine the efficiency of data mining techniques by
creating a model to predict the likelihood of lung cancer. In the research procedure, the 310 rows
16 variables data was analyzed under the Cross Standard Process for Data Mining (CRISP-DM) and
divided into two groups (teaching and testing data) using the 10-fold cross-validation method. Four
data mining techniques consist of k-Nearest Neighbors, Decision Tree, Random Forest, and Vote
Ensemble to evaluate algorithms for optimization value for each set of parameters in the model
and compare the data classification performance by Accuracy, F-measure, Sensitivity, Specificity and
Positive Predictive Value with RapidMiner Studio Version 10. The results show that technique of
grouping method is the most suitable technique to build a model for trend prediction of cancer with
the highest accuracy of 91.57%, which is very high level. The efficiency value is 60.61%, which is
moderate level. The sensitivity is 51.67%, which is moderate level. And the specific value is 97.42%,
which is very high level. The positive predictive is 73.08%, which is high level. Finally, the results of
this research can be used to build a trend prediction for lung cancer patients. It is a preliminary

screening of patient information before reaching the doctor.

Keywords: Optimization, Performance Comparison, Data mining, Lung Cancer
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AT 2: NIEUIUNTIASTIUNMYImEeadaya (CRISP-DM)

1. msviradnlaldeynn (Business Understanding)
Yaw o = 1% a a DY & < a | =t
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2. mavanudrlainegiudaya (Data Understanding)
Nuifeiliigatoyansviuelseuziialonain TETSUYA SASAKI [8] S1uiudeyarianun 310 uaa

16 fauUs lngagluguuuuling CsV weddeyaldinsien Fallseasidunds ansaseluil

A19197 1: Toyanliluauide

No Attribute Description Values Type

1 GENDER e (M=54%, F=46%) M = 918,F = %9 Binominal
2 AGE 914 (A1939) GROEN Integer

3 SMOKING ASGUUYS (1=44%, 2=56%) 1=y, 2 = Ty Binominal
4 YELLOW FINGERS fundos (1=44%, 2=56%) 1= "alle, 2 = 1o Binominal
5  ANXIETY AARNAIIA (1=50%, 2=50%) 1="Tallg, 2 = To Binominal
6  PEER_PRESSURE LSINARUANNAUTBUL 1="laly, 2=Ta Binominal
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No Attribute Description Values Type
(1=50%, 2=50%)
7 CHRONIC DISEASE TsA3a%s (1=49%, 2=51%) 1="Tall9, 2 = 1o Binominal
8  FATIGUE Auwiiedn (1=35%, 2=65%) 1 ="l 2 = 1o Binominal
9 ALLERGY LsAniiui (1=45%, 2=55%) 1="Taily, 2 = 1o Binominal
10 WHEEZING msmelad (1=45%, 2=55%) 1 =Tlally, 2 = 1o Binominal
nsuilnAuLoanosed , ,
11 ALCOHOL CONSUMING 1="Tall4, 2 = 1o Binominal
(1=45%, 2=55%)
12 COUGHING 817150 (1=42%, 2=58%) 1="Tall4, 2 = 1o Binominal
memelaliazain , ,
13 SHORTNESS OF BREATH 1 =Tlally, 2 = 1o Binominal
(1=64%, 2=36%)
SWALLOWING AUEINEIUINTUNISNAY , ,
14 1 =Tlally, 2 = 1o Binominal
DIFFICULTY (1=45%, 2=55%)
15 CHEST PAIN 2 MSiuvtinen (1=53%, 2=47%) 1 ="Tlally, 2 = 1o Binominal
madulsauzi5eon . .
16 LUNG_CANCER YES = 10u NO =laivdu Binominal

(YES =87%, NO =13%)

3. nMsinseutaya (Data Preparation)
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3.1 nsAnLendaya (Data Selection)
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178 6. usanaduanausaude 7. TsmiFess 8. mnunilend 9. Tsagiud 10. mameladl 11. msvilaa
woanesed 12. 91n1sle 13. mamelaliazmn 14. avmeinarunlunisndu 15 emsidumion Fash
wUsa 15 aitasvihminidushulsass (Independent Variable)

3.2 fvuanthildtudauys

FAdulemmunmilviuduusi 16 madulsauziSsUon (LUNG CANCER) Amunmiiniiidu
“Label” #3@uUsa1u (Dependent Variable) Lﬁaisumaé’wéﬁuaqmiwmﬂim%mamsﬂuhﬂmL%ﬂ‘dam
4. n1sad19uuudIass (Modeling)
Fumouilfunisadrauuusians 338 ldlUsunsu RapidMiner Studio Version 10 [9] 1111013

asadnuudmsunmsneinsallenianisiinlsrueiisven demalianisimilesteya ¢ maia laun
wadaoutulndiian (k-Nearest Neighbors) madadulsigndula (Decision Tree) nadiadulsiadx
(Random Forest) wagvihmsifinUszansnmvesiuuuiomaieisn1ssaungy (Vote Ensemble) 35n13
mﬂ'wﬁ'mmzamﬁ'qﬂ (Optimization) #8388 1u3Ymu1n13 (Evolutionary Algorithms) vl 8fun A1
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IS4 Y a . e
4.2 wailadulddadula (Decision Tree)
wadadulidedule Wuedaadionvieliinszimgnisal wisaarunisaliiensdndulalaedig
Jussuuuazsingy Feasuanseanuntugduvuredasiasisiulilaeusznoulumenglunisguuuu “dn
a Y o ' Y vy vNa Y % =% v YUY o v = &
Reouly uds Ameu” lnalasadvaulitiinudnvaeadendeiuduldnduainu lneluuausnandazidusin
#ulsl (Root node) Inelvuauaninuanuuy (Attribute) Avziansrnanagoulaslnualy (Leaf node) lng

ARNANIUA [9] LANIAININ 5
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Decision Node Decision Node
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Leaf Node Leaf Node Leaf Node Decision Node
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Leaf Node Leaf Node

A 5: fegramkunnsuliveanadedulidndula (Decision Tree)

4.3 watadulfivrgu (Random Forest)
wiedasulividy Wumedaiauisesenuain melasulddadula lnevsdinsiuduiuld

(Tree) Jumany 9 diu usazduaglasunudnuae (Feature) wazdoua (Data) Aliwdlouiuviviun eyl
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duunliiazgnamuedig 3 diusiail 1) duldvnduagiingeu (Train) me3sn1siideyaundesvestoyanan

v a

) WeuliiGudvwslvejsnniufiazanunsadumivun (Node) lunsaylvunfioglunsnifsnniaalaglivdn

N

denAudnuay N 3) duldinnduazliviinisia uwassvilisulitulivuneluwguintuluses o auld

)
anb
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pid
o—
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£%
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NIATIneenans walulad warwinnssy uinendenwdug | 46

Uit 2 atiufl 2 (nsngew - Furem 2566)

|

KA A

DECISION TREE-1 DECISION TREE-1 DECISION TREE-1
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MW 6: fregrnsinnuresnaiafulivngy (Random Forest)

4.4 mallAI5N1559UNEY (Vote Ensemble)

wedansrunguduismsvioeanaiansifeuiveuaios Machine learming Fauuinufn
AnmnnsTnguvesmaliamasuunyszandeyadud 2 wadaniewnnd toasisuuuniswensal
fnzaufigruntaglumsmnadng ieudtymiderfunasnailsaziiauusivinnniinsldlueauuy

Wed 9 leenluuseaniamnismunguastivey fuanusiuginas JUsuuN iaInnanevednalinnig

Y Y
1%
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¥
av aAva v

NnANUwUTUTIULE dmsunuideddidulaldmealiansduuntssiandeyadiuiu 3 watalunisasne
wuudmsumsnennsallonianisilulsauzisavanmemaiinisnssungy lawn maiaimsuiulndfige
wiatiasulddnduls wasmealinduliivndy uagvihnsidenamfuangauigadmsuiiuyseansandrusuda

wuumsduwunUszinndeya wevihlimaladsnissiunguilusednsangedu [9] dandanini 7
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' ~N N )
Training Data Training Data Training Data
I SR SR S
p
Model 1 Model 2 Model 3
| SR SR S
' N N 5
Output 1 Output 2 Output 3
e N J N 4
Final Output ,
—

AN 7: sUBUUNSYINUYeamAtialen1sTIungs (Vote Ensemble)

5. n1sUsziiiuma (Evaluation)

Ya v

ARIdevinisuusgadenadiuau 2 nau fedsnis 10-fold cross validation Inewustoyasanilu 10
nquin 9 A ielddmniududeyalunisasunasdoyaiilddmsunismageudiuuy wazvinnisvegeu
Uszd@NSn1naeadILuUA18A1AINMAI Y (Accuracy) AUsEANSn1nlaesiu (F-measure) AA21117

(Sensitivity) A1916M1e (Specificity) wazA1viuBNauIn (Positive predictive value) [9] A3aunisil 1-5

(%

&
ANU

5.1 AAaLsiU (Accuracy) fie AfidaLuvausaneInsaiidienialsn wazliinlsaves

Si’fa;&amwmasmgﬂﬁaq feEunsi 1

TP+ TN
Accuracy = (1)
TP + TN +FP + FN

5.2 AUsEANSAIWIAESIN (F-measure) Ao AfininaInn1siSeuiieulng A1 Precision

wae A Recall Tumaaviung Aeaunisyn 2-3

(2 * Precision(YES) * Recall (YES))
F-measure panad1viuny YES = — (2)
(Precision(YES) + Recall (YES))

(2 * Precision(YES) * Recall (YES))
F-measure Aanalnmue NO = (3)
(Precision(YES) + Recall (YES))

5.3 A1A1ula (Sensitivity) fie AridauuuiianuisadildneinseldeyavesUleiiinlsald
gnsinsseiieiiinilulsnase deaunisi 4
TP

Sensitivity = —— (4)
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5.4 AFWNE (Specificity) fio ArfidauuunanunsanensalteyavesUrendiliiialsala

v A = ¢ a o c{'
Qﬂmaﬂmaaﬂ’wwwmﬂimmLW}LﬂG}I’ﬁﬂ ANAEUNIIN 5
TN

Specificity = ——— (5)
P Y TN +FP
5.5 Avinunenaun (Positive predictive value) fie Avasianuuiiviweligndes A
Pnudeyaivihnegnluaamatiy Suudeyanmuainisiwelinadnsifiediuluaaaiu dsauns

i 6-7

TP
PPV wpsmaanviang YES = —— (6)
TP + FP
TN
PPV va9panalnvuieg NO = —— (7
TN + FP

A 1

1989 True Positive  (TP) @@ A1Aa@vasl1vueme Yes haghuungnsaiin Yes

)y

(
False Negatives (FN) #a aApanavest e Yes Lazhuunensalin No
A 1

True Negatives (TN) fo Arpanavaadvne@s No LazlhuuneInsaiin No

False Positive  (FP) fa AiAa@vaad1mungfes No WazwuungIngaiin Yes

dufunsinngidoyanisd {idldvhmafiuyssansamuesdauuumaneinsallenianisiia
Tsauztsaons1e38nsmand unzaniiga (Optimization) #9835 A1u3Yaun1s (Evolutionary
Algorithms) ilodumenfiungandignaniuynuesmnsiweslundazsuuu [11] Tnglumadaifioutiu
Tndian lévihnsmeafuanzaudmiunsived k wadadulddadula Idihnmerfuangaudmiu
wisfmesaanudnvesiuliudarduveanaiadilidagula madeduliigu Téihnsmendiwangan
Ao sauduliivngau fgedmivimaiadulivigy uazimaiaidnissungy (Vote
Ensemble) TnggAdevhmsmaniimnzaudmiumniinesues 3 madafiogaelumeiaisnsmungy

AREITNITHALINUAINNANILIT AU

o ¥
6. nsulul49u (Deployment)

Wigvhnslesgvmusnasgiulumsiumilesteya (CRISP-DM) nan1siasigvidaya wuii waia
Pflanumnzauunfigatunisadisduuunisnensallsauzisavan fs waliaiBnsriungy Faanuaans

o ° & ° Yo o & < A
vosn1sasuuiaetiaunsaidluldduiunmeinsallemanadulseusiSelentudsemalng ieyae

TunsAnnseaUaeilowiunoutalownmd uwazn1snaunusnyiiassiuanunmdiideivgimulsauzisle
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NANTSIATIEN
Ay A yo w o A ° v a = < ) ° P o
mAdeillddeyatadefidwmaribiianisdulsauziSlen 15 dauds wvinisadieianuy
dmsunmmensallsausisalenun@nwinunszuiunisuinsgulunmsiimiiesdeya (CRISP-DM) wieasa

fwuumanensallenmanisiinlsaugisalen Ineidevihnsuusadeyadnuiu 2 @ dwas 10 nguawi 9

ﬁe

1838013 10-fold Cross validation dnsuniswusteyasenidudeyadimsunisasisuuuitaeiuag
Foyadmiunsnaaousiuuy Tngldinadamsvinvilosteoya ¢ wala Uszneuse wadadieutulnd
fign weadedulsiinauls wadedulitndy wasmaialmsnundy mnduwhnsaaoulsyansninves
NsdwunUssndagament 5 A1 Lok Arruuiy Auseansamlagsay Araauls m9mie wazan
vhunesauIn WemdnuuiidianumnzaudmsunisneinsallemanmsiinlsauziisUen Fslunsiased
Yoyandsd ieldvinafiulseansnmessiuuunensallonamaifalsnue Sondieisnismeni
wnzaudwsunniimesluisarnain Swadnsvesniammianeauiianluudazada Taadd Tag
wedaiioutulndfian i k Mviliszansnmgeaawiniu 2 madadulsidnduls Aranudnvesdliius
agduveanadaduliifndula Avilvissavsnmgeaauiniu 8 wadadulsitngy Sruusuliifvmnzanan
dmfumaiadulivngy fvinliussanamgsgamindu 6 wazmadaidnssunguiiinnssiunguves 3
weda ldud wadaioutulndiign wadadulidadule wazwmadasuliivady Inednsmefiuanzas
fgadmsumsiinesves 3 waia Ao wadameutlndiigae k Aviliuszansamgaaavinfu 10
wedasuliifnduls Aeudnvesiuliudazduveanaiadulidadula Avinlvussansamgegauiniu 6
wazmadasulitngy Adusulifimnzaandniumaiadulsiings Mhliussansamgagauiniu 9

AILEARINANITHATITITIUAITIN 2

P ~ = i a a o ° o a 3
M1 2: ﬂﬂiL‘LJ‘JEJUL‘I/]EJUﬂWlﬂﬁE)UIJiSﬁV]Sﬂ’]W‘UENmLLUUﬁ’MiUﬂ’ﬁWEﬂﬂﬁﬂﬁ,amamimﬂiﬁﬂmzLiﬂﬂaﬂ

Classification performance

Classification Positive
techniques Accuracy (%)  F-measure (%)  Sensitivity (%) Specificity (%) predictive value
(%)
k-Nearest Neighbors 90.28% 55.88% 49.17% 96.32% 88.89%
Decision Tree 87.66% 52.50% 54.17% 92.55% 50.33%
Random Forest 90.92% 61.11% 56.67% 95.94% 67.50%
Vote Ensemble* 91.57% 60.61% 51.67% 97.42% 73.08%

* fo wellandanumingaudsuihunadsiuuunisnensalleniaialsaugisalonann

91NA1579 2 WU welladsnissaungy Wuwadaibiaiannuwdugsan Wnedawindu 91.57%
2 A Yy 1A ' o A dg v oy oA = a
seaaaunfemadafuldUidy da1Annuwtu Wiy 90.92% wavwadiaiilviairnuuwiutesiian Ao naia

dulddnaula Tneliananuuu Wiy 87.66%
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nennsallemanisifelsauifaon d9lddoyanin TETSUYA SASAKI [8] Sruudeyariavun 310 uaa 16
fus wazthdeyauiesesinumnsgilunisiiniiosdeya (CRISP-DM) msnseitoyandeifiseni
NMIUUIYATBYATINI 2 NGY AI875n15 10-fold Cross validation lnauustayasanidu 10 nguwin 9 fu
dvsudeyaaeunazdoyanaasy willesndeyafifidelsiuinmneidudeyauuuliauna (mbalance
Data) lutagtuiivans357ldlumsuidymdeyalsiauna 19u 35 SMOTE uay Resampling \udu Faog
uenvoulInvesIWIdel lnefidvasvhmafnuiiindusroluluowian dnsulunudded dudeyaiiu
Foyalsaunauuuile (Manual) $3AU38n15 10-fold Cross validation Tnsusndeyaiieglungudulse fu
Laulsm w1vin1suus 10 dauwenandu udnhdeyanwanduneuiluldiluyndeyanaaeutouliiv
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tilnditge wadadulidadule wmededulivigu uldlunmsadadanuunimmeinsa uagyiniaiiy
UszAnSamwesinuuuiigisnismaiianzauiiga (Optimization) se3sanuiamins (Evolutionary
Algorithms) 1 o U AT vsnzauTi gad vsuyavesmsimesluudazd uuunazimsiuTouiioy
UsgAnsnmnissuunUszandeya lnednadwsvesnuidednaeiuuuiensinsallananiaiia
Tsauzifadon etaednnsosfihaidowiudeudsfiounnduaznaunumssnuanumsdidsamgydy
Tsrugzifarialy uenanddiannsmivuuuiifienuusiudluinuidussuuasaumeiionginsoifiae
uzioniinfnduluouianld

NnWanFnTEideya nuin wadaismsrungy unededifienumsnzaumniigelunisaina
fuvudmiumsnensallenmanisifnlsauzidsUen Insranuusiuinniianie 91.57% egseiugann e
UsgdnEan wiiiu 60.61% egszauliunats A1Auly WU 51.67% agseauliunas wasendumnig
Winfu 97.42% ayszAugann AviuNNauIN Wiy 73.08% aysziugs deilingeiiaaleiieuiumaia
3u 9 wazaenrdouiediuNATEves 35907 Wwmeasiu [12] AldAnwnieatunsldmedianisiuniles
tayalun1sdiuniazaadenuyudndmsvdndnwauzinaluladasaumna dauuiugede 86.67%
wara3doves fvae nsuan [13] AldAnuidedes nsiuieudisulssadnsnmnsinzdanudfionela
AeafunsdanisFeunsaousienssuaunsieszinuidnlaeldmadeisnsmunguiieduundoya
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