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78n15 10-fold Cross Validation dwsudeyadeunasdeyanadou wagyiin1sinsizideyanigmnaianis

Y Y

imilaatoyaninue 4 waliausenauiiy madaioud1ulngfign (k-Nearest Neighbors) inafiadulsl

U a

#ndula (Decision Tree) madadulifungs (Random Forest) uagsinsifinyszansnmuesdauvudae
imAdAIn1539unga (Vote Ensemble) 33msmenfisnzandian (Optimization) #1e38eu3Tauinis
(Evolutionary Algorithms) iilefumeimngauigndviuyavesmisfinesluudaziuuuiazyiing
Wigugulsgdnsaimnisdnuunyseiandeyanieaninuuiy (Accuracy) A1Usednsainlag iy
(F-measure) A1A11117 (Sensitivity) A131LN"g (Specificity) Waga1viIurenauln (Positive Predictive
Value) lngldlusunsu RapidMiner Studio Version 10 Tumsasiafiuuuuagmsiiasizvideya nan1533e
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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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AW 1: TuRBUITNITALEUIUITY
toyangIdglagateyaudiaeinuniasgiulunisvinviliesteya (Cross Standard Process
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AR 2: NTEUIUNTUATEIUNSYIWEestaya (CRISP-DM)

o v . .
1. msviradnlaldeynn (Business Understanding)

Ya o o ¢ v A A ) & < a |

HI3gvinsAnudeyaninettesivanvnresnisidulsauzisaeniinanduazessuuin PM 2.5
Fadulgmsieguansnne lnefiunauinanaiusosud 159ugaaMnIsy nansenuiiniuainnssu
widuazeaswun PM 2.5 Whlulusisnmeusunauinansszdwmaidenansuisinvesion 139wy
wadayvasaden ilimanlsaizess naressuumadumeladiuans wu deanisle eamsiuniien
melaliaznin wazenvdmansliinlsauziielen nuddeldveinisfinwiduuuiiaunsatuilddmiu
nsnensallenianisiinlsauziselenvasdUtememaiinmiieloya Jaman1sfnwasdamsaunly
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2. mavanudrlainegiudaya (Data Understanding)
Nuifeiiigatoyanisviuelseuzisalonain TETSUYA SASAKI [8] S1uiudeyaranun 310 uad

16 fauUs lngagluguuuuling CsV weddeyaldinsien Fallseasidunds ansaseluil

M13199 1: Jayanliluawidy

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 ASUUYS (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="Tall9, 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 =", 2 = 19 Binominal
9 ALLERGY LsAniiui (1=45%, 2=55%) 1= Tlally, 2 = 1o Binominal
10 WHEEZING msmelad (1=45%, 2=55%) 1=Tlally, 2 = To Binominal
nsuilnAuLoanosed , ,
11 ALCOHOL CONSUMING 1="Tall4, 2 = 1o Binominal
(1=45%, 2=55%)
12 COUGHING 8171540 (1=42%, 2=58%) 1="Tall4, 2 = 1o Binominal
memelaliazain , ,
13 SHORTNESS OF BREATH 1 =Tlally, 2 = 1o Binominal
(1=64%, 2=36%)
SWALLOWING ANNEINAIUINIUNSNAY , ,
14 1= "Laﬂfn, 2="4 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 =laidu Binominal

(YES =87%, NO =13%)

3. nMsinseutaya (Data Preparation)

fupeumieutoyaduiuneuivhlfAnaudetuluaunindeyafitnnld uansfennudestu
vosdoyanouaziluaiiuiuvunisneinsalluadell tned3duldvinisnisudoyafuyadoyanmun 2
Funoudsil

3.1 nsAnLendaya (Data Selection)

fidelaAnuniadefidmarinliiAansdulseuzifelen §idedddinnsdndenduusanyadeoya
Fauandlunsedl 1 S 1w 15 Muus Usenaudae 1. A 2. 91y 3. n13quyns 4. dandies 5. aruiden
118 6. usanaduanausaude 7. TsaiFess 8. mnuinilend 9. Tsagiud 10. mamelad 11. msvilaa
woanesed 12. 99n1sle 13. mamelaliazan 14. avmerndrunlunisndu 15 emsidumion Fash
wUsa 15 aitasvihminidushulsass (Independent Variable)

3.2 fvuanthildtudauys

FAdulemmunmilidudiuusi 16 madulseuziSeUon (LUNG CANCER) Amunmiiaiiidu
“Label” #38¢uUsA13 (Dependent Variable) Lﬁaizqmaé’wéﬁummi‘wmmm“lamamstﬂuisﬂmL%qﬂam
4. nsad1uuuaass (Modeling)
Fumouifunisadrauuuiians 338l ldlUsunsu RapidMiner Studio Version 10 [9] 1111013

asadnuudmsunmsneinsallenianisiinlsrueiisven demalianisimilesteya ¢ maia laun
wmadaioutulndfign (k-Nearest Neighbors) inadadulsiinaula (Decision Tree) nafiaguliady
(Random Forest) wagvihmsifinUszansnmvesiauuuiemaidaisn1ssaungy (Vote Ensemble) 35n13
mﬂ'wﬁ'mmzamﬁ'qﬂ (Optimization) #8338 1u3Ymu1n13 (Evolutionary Algorithms) vl 8fun A1
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Read CSY Set Role AUt pd Optimize Farameters...
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o) i)

OI'.L: art )

otf)

Optimize Parameters. ..
(] v = i 1]
(Jmw = nad)

par )

Optimize Parameters. .
{] wp 4 pD
Quw = o

mr)
i)

Optimize Parameters. .
Quw [ D
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AN 3: TuRuUNTASIRLUULaz M SiNUsEAvs nnlniufanuuTagl9lusunsy RapidMiner Studio

=1

4.1 wadiaautiulngdian (k-Nearest Neighbors)

9

< [ v

wadaeudulndiandumadandishidudeudrlalaienldlunsduundssiandeya lneas

lindnnisilSeuiisuanuameadaiuresoyaiiioniudeyadu | Mdanuadeadvselndifssiudoya
Taandian k f1 anduavimensaiidneuresdeyafiiontumsiumnouifeaiudoyaiieglndiian

994 k [9] WAAIAININ 4

g TS Class A

- ———

A 4: segrenisvinnuvesnatiaiioululnanan (k-Nearest Neighbors)
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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 % % U Y VY o v = &
Reouly udd Ameu” Tnelassaieiulidinudnvaugadendudulindguiiu lnelruausngadasidusin
#ulsl (Root node) Inelvuauaninuanuuy (Attribute) Aavziansrnanagoulaslnualy (Leaf node) lng

ARNANIUA [9] LANIAININ 5

Decision Node

|
v v

Decision Node Decision Node

I |
v
Leaf Node Leaf Node Leaf Node Decision Node
[
Leaf Node Leaf Node

A 5: fegawkunnsulivaanadedulidndula (Decision Tree)

4.3 watiaduldUigu (Random Forest)
wiedasulividy Wumedaiauisesenuain melasulddadula lnevsdinsiuduiuld

(Tree) Jumany 9 diu usazduaglasunudnuae (Feature) wazdoua (Data) Nliwdlouduviviun eyl

a

Iosuliniivareguuuy uazdaseroiuuin viliussansnmeesnsinuneadiy asruseneuveanaianis

duunliiazgnamuedig 3 diusiail 1) duldvnduagiingeu (Train) me3sn1siideyaundesvestoyanan

v a

) WesuliiGudvwslvgjsinniufazanunsadumivun (Node) lunsdaylnunfieglusnifsnniaalaglivdn

N

denAdnuay N 3) duliinnduazliviinisie wassyilidulitulivuneluguintulises o auld

)
anb
SN
pid
o—

Do

WmauNRANINTganaINIsaseln Mnduazyinsiezuuy (Vote) laeduldluth mindulaldnzuuuuinan

£%

Aazidulituunasadudnuudnsunisneinsalpely [10] AILAAIRININ 6



NITIneenans walulad wazwinnssy uninendenwdug | 46

Uit 2 atiufl 2 (nsngew - Furem 2566)

|

KA A

DECISION TREE-1 DECISION TREE-1 DECISION TREE-1
RESULT-1 RESULT-2 RESULT-N

\—‘l MAJORITY VOTING / AVREAGING |‘—l

FINAL RESULT

AW 6: fegrnsinuresnatiafulivngy (Random Forest)

4.4 mallAI5N1559UNEY (Vote Ensemble)

wedansrunguduismsvioeanaiansifeuiveuaios Machine learming Fauuinufn
AnmnnisTnguveamaliamssuunyszandeyadud 2 wadaniemnnnd toaisuuuniswensal
fnzaufigruntaglumsmuadng iensdymiderfuna sraiildazianuwivsnnniinslélumauy

Wed 9 lenluusengamnismunguastvey fuanuiiuginas JUsu U viaInnangvednalinnig

Y Y
1%

IuunUssinndeyaild Fanadaisnssunguau aunsaasslavainrangiazanauunnsoiziin

[
av aAva v

NnANUWUTUTIULE dwsunuiddeddidulaldmaliansduuntssiavdeyadnuiu 3 watdalunisasnei
wuudmsumsnennsallonianisilulsauzisavanmemaiinisnssungy lawn maiaimsuiulndfige
wiatiasulddnduls wasmealinduliivndy uagvihnsidenamfuangauigadmsuiiuyseansandrusuda

wuumsdwunUszinndeya wevilimaladsnissiunguilusednsangedu [9] dwuansianini 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: sUBUUNSYINNUYeamAtialan1sIIngs (Vote Ensemble)

5. n1sUsziiiuma (Evaluation)

Ya v

FIdevinisuusgadenadiuau 2 nau fedsnis 10-fold cross validation Inewustoyasanilu 10
nquin 9 A ieldduniududeyalunisasunasdoyaiilddmsunismageudiuuy wazvinnisvegeu
Uszd@NSn1naeadILuUA18AIAINNAI Y (Accuracy) AUsEANSn1nlaesiu (F-measure) AA1117

(Sensitivity) A19M1e (Specificity) wazA1viuBNauIn (Positive predictive value) [9] A3aunisil 1-5

(%

&
AU

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 AndnaInn1siSeuiieulng 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 pa@t1viine NO = (3)
(Precision(YES) + Recall (YES))

5.3 A1A1ula (Sensitivity) Ao ArfidauuuiianuisadildneinseldeyavesdUaeiiinlsald
gnsinsseiieiiinilulsnase deaunisi 4
TP

Sensitivity = —— (4)
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5.4 AFN1E (Specificity) fio Arfiduuunanunsanensalteyavesrendiliiialsala

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 Avasianuuiiviueligndes Auau
Mnudeyaivihnegnluamatiy Suudeyanmuainisiwelinadnsifiediuluaaaiu dswauns

i 6-7

TP
PPV ap9pandidviung YES = —— (6)
TP + FP
TN
PPV vaspa@duung NO = —— (7)
TN + FP

A 1

1989 True Positive  (TP) @@ A1Aa@vawl1vueme Yes haghuungnsaiin Yes

)y

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

True Negatives (TN) fo Arpaavaad1uune@s No LazluuneInsaiin No

False Positive  (FP) fa AiAan@vaad1uungfes No WazwuungIngaiin Yes

dufunsinngidoyansd {ideldvhmafiuussansamuesduuumaneinsallenianisiia
Tsauztssonse38nsmand unzaniige (Optimization) #9835 A1uiYau1n1s (Evolutionary
Algorithms) ilodumenfiungandigndmiuyauesmnsdiwesluusazsuuu [11] Tnglumedaifiouthu
Tndian lévihnsmefuanzaudmiunsived k wadadulddadula Idihnmenfuangaudmiy
wisfmesaranudnvesiuliiudarduveunaiaduliiaduls wadaduliidu ldvinmsmaivmgea
dmsumsfimessuauduliduangau fgedmivimaiadulivigy uazimaiaidnissungy (Vote
Ensemble) TnggAdevhmsmaniimnzaudmiumniinesues 3 madafiogaelumeiaisnsmungy

AEITNITHALINUAINNANILIT AU

6. nsulul49u (Deployment)

Fovhmsiesnevinusnasgiulunsivilesteya (CRISP-DM) namsiiasizvideya wui made
Alnamngauniaalunsaisduuunsweinsallsauziiealen Ao inalinisnisrungy Faannuadns
roamsasuuaesiansailuldduiumemensallentanadulsausdeenlulszmalneg dodae

TunsAnnseaUaeilowiuneutalownmd wazn1snnauruinvidesduanunmddidesviyiulsauzisda
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NANTSIATIEN
Ay A yo w o A ° v a = < ) ° P Y
mAdeilddeyatadefidwmaribiianisdulsauziilen 15 dauds wvinisadisianuy
dmsunmamensallsausisalenun@nwinunszuiunisuinsgulumsiimiiesdeya (CRISP-DM) wieasa

fwuumanensallenmanisiinlsauisalen Ineidevihnisuusadeyadnuiu 2 @ dwas 10 nguwi 9

ﬁe

A1838n13 10-fold Cross validation dnsuniswusteyasenidudeyadimsunisasiauuuitasiuag
Foyadmiunsnaaousiuuy Tagldinadamsvinviiosteoya ¢ wala Uszneuse wadaieuthulnd
fian madedulsiinauls wadedulitngy waemaialimsmundy mnduwhnsvasoulsyansninves
NsdwunUszndagament 5 A1 laua Arruuiy Auseansamlagsan Aaauls m9umie wazan
vhunesauIn WemdnuuiidianumnzaudmsunisneinsallemanmsiinlsauziisUen Fslunsiased
foyandsdl ieldvinafiudseansnmessiuuunensallonamaifalsnus Swondieisnismeni
wnzaudwsunniimesluisarnain Swadnsvesniammianeauiianluudazada Taadd Tag
wedaiioutulndfian i k Mviliszansnmgeaawiniu 2 madadulsidndule Arannudnvesdliius
agduveanadaduliifndula Avilvissavsnmgeaauiniu 8 wadadulsitngy Sruusuliifvmnzanan
dmfumaiadulingy fvinliussanamgsganindu 6 wazmadaidnssunguiiiinssiunguves 3
weda ldud wadaoutulndiign wadadulidadule wazwmadasulivady Inednsmefiuanzas
fgadmsumsiinesves 3 waia Ao wadameutlndiigae k Aviliuszansamgaaavinfu 10
wedasuliifnduls Aeudnvesiuliudazduveanaiadulidadula Avinlvussansamgegauiniu 6
wazmadasulitngy Adusulifimnzaandniumaiadulsiings Mhliussansamgagauiniu 9

AILEARINANITHATITITIUAITIN 2

P ~ = i a a ) ° o a 3
M1 2: miL‘LJ‘JEJUL‘VlEJUﬂWlﬂﬁE)UIJi%ﬁV]Sﬂ’]WSUENmLLUUﬁ’MWmiwmﬂiiﬂamﬁm%LﬂﬂiﬁﬂuzLN‘UE]G]

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%

* e wellandanumingaudmsuihunadsiuuunisnensalleniaialsaugsalonain

91nA15719 2 WU wella3snissaungy Wuwadaibiaiannuwdugsan Wnedawindu 91.57%
2 A Yy 1A ' o A dg v oy oA = a
sesaaunfewmadasuldvidy da1annuwiu Wiy 90.92% uavwadiaiilviairnuuwiutesiian Ao naia

dulddnaula Tneliananuuu Wiy 87.66%
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aa v & A =
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wensallonanisinlsauzi3sUon dslddoyasn TETSUYA SASAKI [8] S1urudeyanmun 310 wna 16

[

fus wazthdeyauiesesinumnsglunsiiniiosdeya (CRISP-DM) msnseitoyandeiiiseni
NMIUUIYATBYATINI 2 NEY AI875n15 10-fold Cross validation lnauustayasanidu 10 nguwin 9 fu
dvsudeyaaeunazdoyanaasy willesndeyafifidelsiuinmneidudeyauuuliauna (mbalance
Data) lutlaqtuiinane3sililumsuidamdeyaliauga 1wu 35 SMOTE uay Resampling dudu dog
uenvoulInvesIWIdel lnefidvasvhmafnuiiindusroluluowian dnsulunudded dudeyaiiu
Foyaliiannauuuile (Manual) $2ufU38A3 10-fold Cross validation Tnsuendeyaioglungudulsna fu
Laulsm wvin1suus 10 daunenaindu wdnhdeyanwanduneuihluldiluyndeyanaaeutouliiv
Tawnadnads uagvmslienesidoyamemaiiamsiimilesioyarianan 4 medeUsznoude mafaiiey
tilndiige weidedulidadule wmedadulividu wildlunsadadanuunsmeinsal wagvinsi
UszAnSnmwesinuuuiieisnsmaiiianzauiiga (Optimization) se3sauiiamins (Evolutionary
Algorithms) Ll eAum ez andigadmivyavesnisiinesluuiasii uuuuagyinisTsuiiie
UsgAnsnmnissuunUszandeya Inenadnsvesnuisdeiunatumuvuiensinsaflananisiin
Tsauzifedon etaednnsosihaidowiudeudsfiounnduaznaununising mnumeideamadu
Tsrugzifarialy uenanddiannsmivuuuiifienuusiudluinuidussuuasaumeiionginsoifiae
uzioniinsintuluouanld

NnwanTnTideya nuin wadeismsrungy iunededifienumsnzaumniigelunsadn
fuvudmiumsnensallenmanisifnlsauzidsUen Insranuusiuinniianie 91.57% egseiugann e
Usgdngan wiiiu 60.61% agszauliunats A1Auld WU 51.67% agseauliunas wagendumng
Winfy 97.42% ayszAugenn AviungNauIn Windy 73.08% aysziugs dallmgeaianidleifisuiumaie
3u 9 wazaenrdouiediuNATEves 35907 Wwmeasiu [12] AldAnwnieatunsldmedianisiuniles
tayalun1sduuniazandenuyudndmsvindnwaninalulagaisaumna dauulugada 86.67%
wara3doves fvae nsuan [13] AldAnuidedes nsiuieudisulssadnsnmnsinzdanudfionela
\Reafunsdnnisoumsaousionszuiunsiinngsinnuidniagldimadeisnsmunguiieduundoya
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