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Abstract

The problem of data imbalance in machine learning processes is a
significant limitation affecting model performance, particularly when the
minority class has considerably fewer samples than the majority class.
This imbalance causes the model to be biased and less accurate in
classification. A widely adopted solution to this issue is using SMOTE,
which generates new synthetic samples for the minority class by
calculating the distance between existing data points. This research
presents the application of SMOTE to improve the performance of
machine learning models, specifically Decision Trees, Random Forests,
and K-NN, on imbalanced datasets. Results indicate that the accuracy of
the models improved from 0.83, 0.86, and 0.80 to 0.84, 0.88, and 0.82,
respectively; there is statistical significance after applying SMOTE. This
demonstrates the effectiveness of the technique in addressing data
imbalance issues. The findings confirm that SMOTE enhances the ability
to classify minority class data, resulting in models that are more accurate
and suitable for applications in contexts where data imbalance is a
concern. By helping reduce the time spent on personnel selection for
the recruitment department.
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Forest, uaw K-NN e ngdoyaiiliauna wuirrmnugniosedlunaifisdy
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1. umi (Introduction)

Tugatiagtiu nsvurumsassmuazdnidenyransiioidunilussdusznevddniidsmasionudisaves
83AN3 (Akkharatwiwatthanathorn, 2020) ag1dlsfiniu msfansandnidendadasanenaisainseu (Resume)
Funuszneumeteyaiivanvansuazdudeu Wunszuunsidesldnatuazendanuusiugrangdnaden
agaun luvsunil mstmaluladdyysziviuarnmsioudveandsadutislunisyssinanauaziugiii
Hesinsfuanzaufuswianud afuuumadifidnenmwlunsifinUssansamuazananuandedunisdaden
yAAa

nafnnedsiiinguezasdifionanlueaniniouiuuudfaouiiansonensaliunisnuiivnga
dnsuffadaslasfinnsandeyafissylu Resume vosffatas wiouidlilunadmiuFeuiuuilfaou 3 Sanosd
ffuuazihnsiusuifiouuszansamlunishaiuesisausane3 iy (Simarmata etal, 2024; Valen-
Dacanay & Palaoag, 2023; Maurya et.al.,, 2022) %ﬂiﬁ'LLﬂ' Decision Tree, Rainforest ay K-NN ag1alsAnnu
mnuTmefiddyReusinateyaiiidiia dsenadwmareussansnmueinsiFeuivestuna Tunisudludigm
Fanam mITeilleiniants SMOTE (Synthetic Minority Over-sampling Technique) Whantelunsasiadeya
fegraifin ileusuaumavestoyauaziisdsyavsnmueddunalumsisousandeyaiiidiia (Sun etal, 2023)

ddsiiannTsfiazsisaiuayuinenineinsyaaa (Human Resources: HR) lunisdndulafisiaa
whiguandusssuanniu Taegatunisanssernauazanududeulunisimsandadenyanariunisldszuy
Aty HaddadunadelonialiesdnsanunsatssandldneluladdgaussAugitofuussans nwly
nszUuMIATIMUAzAnLdanyaaInsluewan

2. ingUszaeAauIdY (Research Objectives)

1. itofimunlunansousuvuiifaeuiianansanensaliumisnuivnzandmiudasinslnefionsan
Foyatiszylu Resume vasifaiasiidoyaliauga

2. Weisuiiisulsransamlunanisissuduuuiifaouveaaisaioudie 3 luiaa léun Decision
Tree, Rainforest uag K-NN Tuudadgnsas (Accuracy) dmsuteyaneuuazndsaunatoya

(39]
Citation: ) ) ) .
Vasuarayasak, W., Mangklang, N., Somseang, J., & Sanitphonklang, C. (2025). Enhancing Machine Learning Performance on Imbalanced
@ G)@@ Resume Data Using SMOTE for Job Candidate Classification. Journal of Computer and Creative Technology, 3(1), 38-48.
https://doi.ore/10.14456/jcct.2025.4.



Journal of Computer and Creative Technology | Vol.3 No.1 (January - April 2025) ISSN 2985-1580 (Print)
Nsasreuinesuazaluladadneasse | UM 3 atudl 1 WnsiAu - wwieu 2568) ISSN 2985-1599 (Online)

3. NTDULUIANIIUAIY (Conceptual Framework)

Input Uszneusedeyaasvesiadinsruuasdoyarinuzvasiumisnuly 3 fundn Fudutoyaiiugiu
Alflunsiasei

Process WuMsIlATIzdayalednlunatedif 1y n13fny1AUABIN15Y0 LMY NTUTZIEY
vy Melinseilassadiesdng uaznisUszifiuamnindeua uenaini gaiinisdantstiymieyaliauna
(Data Imbalance) §ainanduruteyaluuisnguiifitosningudu duwasdonuusiugivestuiaa ieudly
Haymidl8Tinsldinaila SMOTE (Synthetic Minority Oversampling Technique) lunsadadoyasiegiaeiy
Mnnquiiideyationifleriummangavesdeyanounisailunanisdug

Output fio Tuwansdugdaasnuiuiumimuiivanzauuuiuguestoyaiilésunisuivauga

Outcome fa Mstlnalulflussdnsieiiudszansamlunsdaidonyrains andnsinsateen uay
Winenuusiuglunisindule uavveriausnseunwAnmisoni o Figure 1.

INPUT PROCESS OUTPUT OUTCOME

- Resume Information Business Understanding - An effective model - To be applied in
of Job Applicants -The objective is to develop a matching for matching job organizations aiming
- Skill requirements algorithm. applicants to job to enhance the
for three job » - Study the structure of resumes and the » positions based on » efficiency of their
positions: required skills for each job position. this dataset. recruitment
Programmer, UX/UI Data Understanding department.
Designer, and System - Analyze the data structure of resumes. - To support decision-
Tester - Check the data quality before data making in selecting
preparation. candidates who best
- Identify the relationship between skills match the job
and job positions. positions effectively.

Data Preparation

- Clean, transform, and reduce the
dimensionality of the data.

- Data Balancing with SMOTE

Model Building

- Apply machine learning models such as
Decision Tree, K-Nearest Neighbors (K-NN),
and Random Forest.

Model Evaluation

- Test the models and select the most
effective one.

Figure 1. Conceptual Framework

371 Figure 1. ladflunsnnelinssuiumsinlesssus (Machine Leaming Process) 6 Jumau laun N3
Fsudeya (Data Collection) MsdaLniuntesa (Data Preparation) NMsaunatesa (Imbalanced Data) N3
wustaya (Split Dataset) Msassluna (Modeling) uagnisuiluldeu dslduansddiuaniiunses Figure 2.

aa A v . .
4. MIMUMUITIUNTTUUAENg BT INeITae (Literature Review)
dwumsideaselilfdaiuanuddglunismumussanssuiieades Wethingnsusulsmsess
gonlurAudazainanuLdetsliivunanull lneassillainsmumuissanssy fall

[40]
Citation: . . . .
@ Vasuarayasak, W., Mangklang, N., Somseang, J., & Sanitphonklang, C. (2025). Enhancing Machine Learning Performance on Imbalanced
@ e Resume Data Using SMOTE for Job Candidate Classification. Journal of Computer and Creative Technology, 3(1), 38-48.

https://doi.org/10.14456/jcct.2025.4.



Journal of Computer and Creative Technology | Vol.3 No.1 (January - April 2025) ISSN 2985-1580 (Print)
Msarsreuimesiasinaluladaiisassa | U9 3 atufl 1 Wns1eu - wwieu 2568) ISSN 2985-1599 (Online)

4.1 MIAALEINYARANIUNINLENATAIATINY (Resume)

msdadondadasrusuenaisainsm (Resume) ludunsuddlunszuaumsassmyana Tagly
Hagiuesdnsanlvgedenisiinsanlaodmiiininensyana (HR) Ssldinusiinarnuany wu nisAne
Uszaunisal wagvinwe ag4lsAn1u nszuumIRanamdyiuanuiinig Wi anuandsddunisindula A
Liaonndesastoyaiinsonun uazusuaadasiuniuld dwalinisdaidonsisvaniuustudiua
Usgdndnm

Procedural Steps
1. Data Collection

2. Data Preparation 3. imbalanced data

wilnaulaurULUUER UL

> 4 J me — Sy
2 : = o . h
\ ﬂ yhmmazmﬂ‘ﬂuaiéa \\Uaa'ﬂaya \Js"uam'umwﬂaxum auqa-uvmgao;'m
dane3iiu SMOTE
JOBS 4 = )
- susmdoya =
N o
anantRanusenaainsy 56 6I6
Decision tree
LU
o5 -m o = / HUIvBYAIMIUADY
S o XXX X3 wagnadey (80:20)
(A NN NN
K-NN Random forest 4. Split Dataset

6. Result
5. Train and test for 3 Model

Figure 2. Procedural steps within the Machine Learning process.

L.Lu’mwﬁQﬂﬁmﬂ%l,lfﬂm{]igwﬂu{]ﬁ)ﬁ;ﬁuﬁaﬂ15ﬂ3$qﬂmﬂ%5zuuﬂ§yﬁywﬂizﬁw§ (Al) LLazmiL%'zJuimaqm?m
(Machine Leaming) ?gﬁﬁdaaﬂismawasﬁaaﬂamﬂ Resume 9813973015 Uaz dnL LR F981935M5 WU MsATIEH
JaANAEmMALANITUTEIANAN181555UYF (Natural Language Processing: NLP) n1sasnaluinanisiseus
wouiifaeudiofanguradiag wagnisléinada SMOTE iteufUgymdoyaliiauna 3namanddediun
wilugh anend uazdfulsinszuunsindenyaasethalivsvansnmannty Stagtudldimniewelulad
Yaaseivgidndasuilalaymnisdnidendadasinuseinde (Patil, 2023; Ali et al., 2022; Modak et al.,
2024) FalgdszAnsaniaTu Lwié”aLﬁ]a'ﬂiy‘vnmmm’auﬁaumaﬁa;ﬂaﬁaﬁmﬁiﬂLﬁm‘waLﬁ'aqmﬂmﬁﬁmﬂ%mm
foyaUsziRoddeiivodly
4.2 msiuundaya (Classification)

nsduundeya ilumadaddnlusuineimanideya (Data Science) uagnsiousvadiai oe
(Machine Learning) Ssfiunumdndglunisiianesiuasnennsaltoya lumauuuduungnesnuuusniilontsya
Jayavenidunguusenaa lneldnmuaudfisng 4 vestoyaiduladelunisdndula daegranisldaugu ns
Fadelsa MIUsedluasAinnen1sty uagnsAnnsasdiuaauiuy
msuszgndlilunaduundeyatieifinyssansamlunuifedostunisdadula wu nsannanilély
mslaszideya msananuamatnInuyed Lazmsiianuusiudilunsdnidenteya agndlsinu A
mevesnslilunadiuundoya ldun nmsidenquand@inzay (Feature Selection) msufluilamdayalsi

Aaaa

@19 a (Imbalanced Data) uazn159An1siutayafifififigs (High Dimensional Data) inailAsiig 9 1u n15ld
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75115 Oversampling 8819 SMOTE (Synthetic Minority Over-sampling Technique) kagn15anii A4 oy as e
PCA (Principal Component Analysis) Qﬂﬁ’mﬂﬁﬁmﬁﬂ@mmﬁﬂﬁ
lunawuuduunteyadndnnisinulangfiansanaindauysdu (Input Features) WagAuUsHadns

(Output Class) :nyatoyaiiinsimuananaliud (Supervised Leaming) ileasrauuudiassiiannsariiune
Aanavestoyalmild audnvasddamedinamarifonnumusalumsianmsdeyaiiiimududou uasns
Tinadwsiusiuguazaonadoatuuiun anunsaduunlug il

1. Decision Tree Lulsnafiondelassairssulsilunisudsteyasonidungueosnunasiviiiun
(Patel & Rana, 2014) Tnususazlvuslusiliunusudsviednuvuzianzvestoyatignidonlbunausidaduls
Tnomsadresiuliasidondiudsitasananaliiviueu (Uncertainty) vesdeya 1wy msialagdn Gini Index w3o
Entropy ¥&nnn5¥1a1uwad Decision Tree vililunaanansaudanalddrouazidlalddniay Samnedmivauy
fifipsnisarmilusslalunsdndule dofives Decision Tree AsAnuFsudisuazanuamsalumsinnistoya
Uszlansng 9 usideidefonnundesiiaziin Overfitting edeyaiinnududou

2. Random Forest tdun15u818/29949 (Gehrke et al., 2000) Decision Tree Iagn15533 Decision
Trees nanefud 9 e U TUNTEUILNNT Bagging 38 Bootstrap Aggregating 35n156i7 uanmuouldsves
Tuea (Bias) waziiinanausiuglunads Random Forest Témsgusudsiithunldlunisairssulsiusiagsu s
Tilaunaiimnuvainuansuaziiaununiudedeyaiill Noise gaLiues Random Forest Apauannsalunis
Ianmsteyarunlrguasdudeu uidedefonsfianunasnsvetlumarilae1nniinisld Decision Tree

3. K-Nearest Neighbors (K-NN) LT uluimafivihaulaeidisuiiiudeyalmidudeyasieg1ediog
‘Lﬂﬁlﬁaﬂu*ﬁuﬁﬁﬁ%mﬂa (Feature Space) luimaiildsvezmns (Cheng et al., 2014) iy svezyauuy Euclidean
¥30 Manhattan Tums¥amslndides ndnnisvhauves KNN Aemsturanaiinusnniigalungudeyamiodis
TndiAsadiau k é dofives K-NN Aennudiglunislénunazeuamsalumssessudeyaiisisuuuusiig
oglsfinu deidefennudesmninensguilodeyaivunlug uaruszavsnmitanasiledeyaiiiifun

Tatna Decision Tree wag Random Forest awiulunisuianauaznisdanisteyaiilasiadiadniou
Tuvaugil K-NN wsngiunisuszananadeyauuuiiealvyl uilidedfndlowdyfiudoyasualug Decision Tree
wngdmiunuiidesmsenandladne @ Random Forest sneduauiidaanisanausiugigs uag KNN
wanzdmiunuidesnsmsvinedeyadilifanududeusin

nadenlumaduundoyansfinnsanandnsusvesgadeyauaziiunsvonisiiasiey wei n1s
Uszgni 19 Decision Tree, Random Forest haz K-NN lusuidauasnisuszgndldaselaiaailiimiuga
UszavsnmvedumaduundoyalumsiiunnuutiuduasUssvsnmuesszuy
4.3. 353 SMOTE

Synthetic Minority Oversampling Technique : SMOTE (Chawla et al,, 2012; Rezki et al, 2024;
Aubaidan et al., 2024; Boonchob, 2022) {wisnsuitamdeyaliauna lnaiduadadeyaduaszilunaia
dutiosiifisuaosnana ilelilunaouinvuzdeyaldfiteu fefehdudutesrheifntummewisiud
foyasunnivatsaana suneuiuannadendaevlunaiadiutosuuudu vudieudwlndifede
539114 Euclidean wazadrsiosdlmidiensiummnaradadussieiogsdunuunasitouthu Filan
Uy Overfitting mﬂmiﬁmaaﬂ‘ﬁa;&a@muu%

SMOTE gnltfagnaninawaslunuiinsgidoya 19U MsTundselannaeniinvyaien1siieuives
indosilensnnsaiszduthmaazasludeavesiiasiunmnu (Posr, 2024) Hieifisemusiugilunisvhunedeya
nauautien egrlsinu Fedrdnegiinisaradeyalunsaittoyadl Noise g1 wiemnuliiaugaiisuuss Fsen9vh
Tifoyadanneilsiazioumnuiuidldedramnzan funsuvesisnig SMOTE il

1. m3identeyaduiuu (Random Selection)
\Fondoedlunanadiutiesnuugunisineannyndeyasuativ
2. madeniioutulndifies (K-Nearest Neighbors)
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AuInsTEEITETITIeg R uwU LA UM e uluranaiienfulaeldszaznie Euclidean wasideniioutu
TnhalAseduIu K /i

3. Msadrefegnsdauasedt denfegrmidduiioutulndifiss antuadisiiegrdnilnenis
funairnanadadu (Linear Interpolation) szvinsdeesuuuuuazsegsiidon Tnogmsdauandliluaunisd 1

Xsyntheti = Xoriginal + A(Xneighbor - Xoriginal) (1)

@ A uenduluaa [0,1]
foyalauna fensaduiedisduameiiitisaiuaumainuansvesteys malailduandmii
dennuddglunainatsusunvesntsuddamisudeya agrelsiniu asiiarsandedrianazusuldls
wgauiudnwuvvestayakavusunvaslam

5. 35alueuIY (Research Methodology)
nsifedystaulunasuunyaaalimngantusunislaedsoaninenaissy Sigadas

(Resume) HuNsEUIUNNSLAS BuS BuUUUT@ey (Supervised Learning) tunsinnisdeyadiliaunauay

Aadonaudnvarddny eiiuanuuiugwostiaalumsatuayumsdnaulavesineassmyanalussdns

meld 6 Funeu el
5.1 NM559UTIMdaya

msnusdeyadmiunsideafidsiiunsiuuuuaeuamug Google Form Tnsaeuniumudnidiu
Aeafunadnuuzuasinued sudu e Soft Skills 1y n1sdeans nsufdam uaz Hard Skills Wy n1sideu
TUsunsu Mseenuuy UX/UI Lagn1smageuszuy ngnounuuasunuiivssaunsalluassnuiiisades
uenanil deyadegnannainienarsussmasvatasmulusuniddusunsumed dnesnuuy UX/UI wagiin
naaeuszu Toyailiazgniunldaisyadoyadmitinaeulumaduunyaaalivanzauiudumisny il
nnnawsiuglunsinnsandadenyana Berusuldfeausiuau 200 19013

5.2 mshanudiladudeya

msvhanudlatuteyadiurmndutureudidglunssuiunsidsuivenadas (Machine Leaming)
Taedeyaiildnnuuuasunuuasienasssmasuasinsnuazgnnssaeunmauysal ATwgnias uazAy
aonadesiutiminenide deyaszgniuuniduansuszian dun Soft Skills waz Hard Skills Fstoyausiazayn
szgnilasiilesyyAudnuasfidnadon1ssundurisny 1wy Tsunsuues dnoonuuy UX/UI waztdn
NAFBUTEUY

nsgvaunsiirmiansulasioyadermulioglusuuuudsiuauiimnzan Wy mslfinadanisidisia
(Encoding) waznnsasiainimes audnway (Feature Vector) il olsiluimaanunsathluiiaswsileag e
UsyAvsnm uenandl fuhmsdansiudeyaiivinauna wu msldineda SMOTE wierindwiusedslung
fifisuautien nenszviumaviamedidmanedowssutoyafisaussdauamdmsunmaSeuiveduna
5.3 Mansutoya

nsdnwnssudeyadmsumsideilddidumnandeyaanaesunasddey Idundeyasnuuuasua
U1 Google Form Fsmusmdeyaiienfuiinuzuayaudnvasfisnduvesminam uazdeyaanuszniaivasing
mulusUuuvesulatiiisadestumumidusunsuiues dheenuuu Ux/UI uaztdnnaaauszu Tnedeyaainit
avaunadldrtunszurumssniukaziinseilifoglusunuuifondu welvimfoudmiunisunldldaulu
nszUUMIISouURaATes

Foyarammgnuisesnifiudesuszinnman T Soft Skills 1y ewAnassassd mavihauduiy way
nswAdeym wag Hard Skills wu n1sisulusunsy n1seaniuuBumesing uazn1snaaesutenduls lnedeya
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o v o

gndanaumusuisnuilessyvinuefiddnydmiundas dumis uaﬂmﬂﬁflﬁﬁmiv‘fmmmvmﬂﬁaga (Data
Cleaning) 1y msdnmsdeyaiigymevieliauysal TnemsliBmsiudoyasmemimanyay
%awaﬁ'mumsﬁwmmazmmﬂLmaﬂﬁasﬂuﬁﬂLlfuummmuaummdmmammaus \u Maudasdeye
Lﬂjwmwu (Categoncal Data) Lﬂummt,ammumma Encoding tay mi‘tJiU‘umm%ﬁJa (Scaling) \ieanay
wsUsuvesdayauasiiinyssansnmaueansiious ﬂﬁumumsumEﬂ,wuauauﬂmmwuamaaummwumau
nsadslunaduunduvisuegeliussdinsua Imﬂmwvlmmt,t,m‘uaagaaaﬂLUu 2 du Ae Yeyadn (Training
Set) fiu Yoyanaaeu (Test Set) lneildnsdu 70:30
5.4, maviusautayadaegnediay SMOTE
msifindrurudeyaiiog1siieds SMOTE (Synthetic Minority Over-sampling Technique) iuimadiai
Iisuendeslumsudladgmarliaunavesdeya (Data Imbalance) Insianzegrsddunsdlfisuuiaogng
voengudayarunguiios (Minority Class) Thiifivswe eorademalilumanisiSouiveansemamiuusiudly
nMsuunnguding1 erfunsiuunisasniileunihvesiuySeusesaneiudulidadulanuisiofing
a¥1eanuaunavesteyaday SMOTE udrUszAnsawnissiuuniianuududnifiad uanifu 97.33% 1y
99.33% (Sanitphonklang, 2023)
dnsunsdid fdeyaiduduifios 200 919M13 Usenaudae 3 aana leun eanalusunsued (P) S 113
579113 AANaYAnA@aUsEUY (T) §1u3u 50 518A15 wag Aanatnesnuuy UX/UI (U) $1uay 37 518m1s Lle
firsaudaiufiaeseaadifisiuunenstiosnin fe aaalusunsuesfuaaatnesniuy Ux/Ul luidedis
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Table 1. Comparison of sample sizes before and after applying SMOTE.

Class Before Increased After
Programmer (P) 113 - 113
System Tester (T) 50 a4 94
UX/UI Designer (U) 37 57 94
Total 200 101 301

371 Table 1. 9zwiudnfimaiindoyavianuadu 301 518015 N151d SMOTE YreiinAuvaInvianses
Toyaseglunguieyadiutios Fehewidym Overfitting luwavinnisiieuiveyanquunnuinfiuluvili
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Figure 3. Comparing dataset used for Machine Learning before (a) and after (b) sample augmentation.

971 Figure 3. Wui Figure 3(a) LUudoyaneuiindayadetn uaz Figure 3(b) Wudeyanauiindoya
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6. Nan15338 (Results)

6.1 nan1swaluean1seuiuuuiifaeunaunsaneinsaliunisnuiusnzaudmivdatiasinenaisun
v = Yy o  day '
dayaiiszylu Resume vasasinsniidoyaliauna

HANTITe Asll Sana3iiu Decision Tree Feriviun Parameter fiddgylaud Heddudmsuinamuninnig
wen (Criterion= ‘gini’) A1ANENTaIsULET (max_depth = None) lnadiA1Anugndes windu 0.83 dane3iiy
Random Forest Ingiuunai default parameter 999 Random Forest Iaafidruausuliivindu 10 Fedarnau
gnAae Wiy 0.86 Uay 8ane3iiu K-NN daimuadniuiiewdiu (A1 K) wiriu 3 laeidldianugndes wiriu

0.80 muad1du IneinuseAvEnnguuesAInUgNeBl (Accuracy) Mg Confusion Matrix ¢4 Table 2.

Table 2. Results of learning from data before sample augmentation.

Algorithms Accuracy Precision Recall F1 score
Decision Tree 0.83 0.83 0.86 0.88
Random Forest 0.86 0.86 0.90 0.86
K-NN 0.80 0.86 0.86 0.83

ndulfiranugniesdmiuia 3 Sanesfiu Tnefimaifindeyaaediediands SMOTE ldnadnsuay
fvuAAT parameter YosuAardaneifiuununsvnaesfouiinsiiuteyafiegiafie SMOTE fail Sane3fiu
Decision Tree 1A1A111NA 04 111U 0.84 §aN03711 Random Forest fiA1AI11NA Y V1AV 0.88 Uag
8ana3iu K-NN fiaanugnees v 0.82 dmsu Table 3.

(45]
Citation: ) ) ) .
Vasuarayasak, W., Mangklang, N., Somseang, J., & Sanitphonklang, C. (2025). Enhancing Machine Learning Performance on Imbalanced
@ G)@@ Resume Data Using SMOTE for Job Candidate Classification. Journal of Computer and Creative Technology, 3(1), 38-48.
https://doi.ore/10.14456/jcct.2025.4.



Journal of Computer and Creative Technology | Vol.3 No.1 (January - April 2025) ISSN 2985-1580 (Print)
Nsanseeuiwesiazimvaluladaieassa | U9 3 atuil 1 (Wn1au - Lwwieu 2568) ISSN 2985-1599 (Online)

Table 3. Results of learning from data after sample augmentation.

Algorithms Accuracy Precision Recall F1 score
Decision Tree 0.84 0.84 0.83 0.85
Random Forest 0.88 0.88 0.92 0.87
K-NN 0.82 0.82 0.84 0.84
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a
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(uansly Table 3.)
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7. ayluazanusnenanisive (Conclusion and Discussion)
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