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Tnssmiliidfnguazasmfie Anuadefiasnananiainguimauuasaun lnaly
WwARATIuAN 3 walla Aa 1) wafla Chi-Square 2) ARlA Correlation Based Feature
Selection (CFS) wag 3) wimdla Information Gain kazlU38 U IEUUSERNENMNAILLLNNGTI NN
ﬂy@yj@%ﬂﬁmmﬁmﬁmu 6 wAdA e 1) wAllA Decision Tree 2) ATA Random Forest 3)
AR A Voting 4uAid A Naive Bayes 5) bvAid A Gradient Boosting khas 6) tv1AH A Deep

Learning (AnaaqUn193LAT1eMnYa Fail
4.2.1 Jaqaiidsnananisifingifineg

mﬂm‘ffﬁmﬂﬁﬁm'ﬁﬁmLﬁ@ﬂ@mz‘i’ﬂwmﬁumiﬁﬁmmmmﬁmﬁfﬂ (Filter Approach)
FIUIU 3 Wafla Ae 1) wiAlA Chi-Square 2) ATiA Correlation Based Feature Selection

(CFS) waz 3) wiAtA Information Gain mm'ﬁmgﬂmfmﬁamﬁwﬁ 4.1
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1
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ANPULNIIAANG TUALTA 2 ﬁ/ﬂﬂmzﬂqiLﬁﬂLﬁGJWQﬂLWﬂﬁﬁ Information Gain kAL WVIAUA

q
1

Chi-Square auEUALT 2 TuimAfla Correlation Based Feature Selection (CFS) Aig 1513047

D

D

\finwie uaz SUAUT 3 1981 91nmARA Information Gain UazmARA Chi-Square EIUEUAUT

3 Gfumﬂﬁﬂ Correlation Based Feature Selection (CFS) Aig #ATWBINA

¥

4.2.2 m‘%emLﬁﬂuﬂszﬁw%mwﬁ"muums@"muﬂwﬂga

aqUnaEsuifieulsransndauuunisdunntayalna lamaiadium 6 wmaia
Aim 1) wiARA Decision Tree 2) ARA Random Forest 3) ARA Voting 4) wiARA Naive Bayes
5) wmAidA Gradient Boosting Wag 6) 11ARA Deep Learning Tﬂﬁﬁ’]uqmm‘ﬁ Accurocy(ﬁﬁm’mgﬂ
ABIVTINHATBINITYINNNg), A1 Recdl (éqummm‘mmﬂmL@@Tuﬂﬁﬁ/mwﬁmﬂ@ﬂ@iuﬁ
ﬂusf@fmygﬂgm), A" Precision (m'f]m'mLLaJuETwmmqumﬂﬂq'uﬁm?w) WazA F1 Score
(ANRALLUSUn I mMITNTEMa19 Precision ua Recall ielszdnlina) mmw;f%’@ﬁﬂfhyﬁqma
Usziunatszaninmassluegs TnalavinniswdsudieuUss@nanndauuunissauwn
ﬂyﬂﬁﬂTmﬂTaiﬂ%’uéﬁwwmﬁm@ﬁmmeﬁm‘%’uhwwwﬁﬁmﬂ% AB A" number of folds(3114a%
’ﬁ@‘].l‘ll’rNﬂ’]’iLL‘LlIGﬂ@]:NW@Z\T@U?‘;"I), AN maximal depth(ﬂ'flmmﬁﬂmqmyuTNyLWIImmyu), AN
confidence(AanN @ BsTf LA M S LN AT pRANANA TWES 1 THIAR) WaY AT number of

tree(3139% tree TANNIETNIHAR) Tmmﬂqﬂﬁqﬁ

1) mmﬂ‘%ﬂuLﬁﬂuﬂﬁzﬁw%mwé’ff;Lmum'ﬁ@"ﬂLLuﬂmmj@TmﬂTmmﬁMﬂmu 6 WARA
Tmﬁuﬁ%umwwmﬁmm?m memﬂ%ﬁuLﬁﬁuﬂﬁzﬁw%mwﬁqLmumif%uuﬂﬂmj@@‘Tammﬁ

4.2 UAEAMNT 4.8

A15197 4.2 msauBaudisulsrannmuaaz liealaa iUsuainisfnasiag

Model Accuracy Recall Precision F1 Score

Decision Tree 89.13 98.79 89.969 94.17%

Random Forest 88.70 97.24% 90.72 93.87%

Naive Bayes 87.43% 95.49 90.849 93.11

Gradient Boosting 85.87% 90.34% 93.54% 91.91%

Deep Learning 86.869 91.87 93.259 92.559

Voting 88.99% 96.52% 91.55% 93.97%
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wanswisuiisulszAangamliiaa

93.54% 93-95% /’5/97:
S48 §ﬁ§‘ 91.55%
- 89.13% Ry 88,90

86.86%

100.00 98.79%

85.87%

AdalszAngnmlues

Naive Bayes Gradient Boosting Deep Leamning

TNLWR

e ACCUMOICY e RECI Precision F1 Score

AT 4.9 naiasil3euiiaulssanannluea
AN WA 4.2 mmﬁuﬁﬂuLﬁﬂuﬂizﬁmﬁmwéffJLmumﬁfﬁflLLuﬂmH@TmﬂTmmﬁﬂ
U 6 WIATIA WU THAaTIEAN Accuracy(AMANNNYNABIIINHNATBINITYINUY) HNTIgR

A Decision Tree wnfiU 89.13%

2) KA FHUARUUSERNBATWATULUAITI NN BY ANAILTULRNIZAT number of

folds (@"mqmﬂmmmﬁl,l,mr]qwmmummmnﬂiuLm TaaiAIL3 1A number of folds(
TIUINIBUVBINTULINGUIAFBUAT) 17U 10 TAUSUIANAT number of folds(314ausay
PDINTULNNGHNAFBUAT) 970 10 Wi 15 ManuALazUSURAAT number of folds(37119%58U

2BINITULINGHNAFBUAT) 9710 10 10U 5 evnn [anafeuiieulss@ninmdanuunis

FIUUNVDYAAIANTNT 4.3 UREAITI99 4.4

15197 4.3 Wq‘j’NL‘U%EI‘LILﬁﬂﬂﬂitﬁﬂﬁﬂ’]WLL@ﬂiﬁTNLQNTQHU%/ULWNV’I’] number of folds(

ﬁququ‘jﬂﬂﬂﬂﬁﬂ"lﬂmx‘lﬂqwﬂﬂﬂﬂ‘UV"l )

Model Accuracy Recall Precision F1 Score
Decision Tree 89.10% 98.78% 89.94% 94.15%
Random Forest 88.72% 97.21% 90.75% 93.87%
Naive Bayes 87.40% 95.49% 90.81% 93.09%
Gradient Boosting 85.68% 89.99% 93.64% 91.78%
Deep Learning 86.90% 91.83% 93.33% 92.57%
Voting 88.99% 96.48% 91.58% 93.97%




AszAvanmluan

100.00%

95.00%

90.00%

80.00%

naSsuisudssAnB nwlniaanaslSuLind number of folds(FMHIUTDUDBINTULINFNVARBL )

98.78%

89.94%
89.10%

Decision Tree

Random Forest

Deep Leaming Voting
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AT 4.10 n9EUeufis Ul s ANEn W INIARUSURRNAT number of folds(

'ﬁqu’lu’i'ﬂﬂﬂ'ﬂ\‘lﬂq’iLLUGﬂQNVIﬂNﬂUﬂ )

NANTWT 4.3 wansiFauiiaulsrAaniamsauuunisdiunnaeyalaslaaiia

TN 6 WATANAIUTUIANNAT number of folds(3MUINTBUUBINTULING NNAFBUAT)

WU lAaTIRAT Accuracy(A1ANGNABIVINNNAZENNTTVINWIE) HINTign Ap Decision Tree
wnfiu 89.10%

A1997 4.4 aBauidsulssAnanmuaaz lnwmalaslSuanan number of folds(971%49%

TPUIBINTIULNNYNNANDUA )

Maodel Accuracy Recall Precision F1 Score
Decision Tree 89.12% 98.91% 89.86% 94.17%
Random Forest 88.67% 97.24% 90.68% 93.85%
Naive Bayes 87.32% 95.40% 90.80% 93.04%
Gradient Boosting 85.46% 89.64% 93.72% 91.63%
Deep Learning 86.29% 91.06% 93.35% 92.19%
Voting 88.97% 96.57% 91.50% 93.97%
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waFauiaulseaninnliaanaslfuaarn number of folds(EMHANIBUTAINITULINFUNATLIFAT)

100.00 98,91

95.40%
15.00 94.17% 93,85 o 93.72 93.35¢ 93.97%

oTE3T 2.19¢

90.88% 90.80% 91.06%

AT 4.11 ﬂi’]WL’g{uL‘lﬁﬁmLﬁﬂuﬁizﬁwﬁﬂ"lwf&l ARLSUAAAT number of folds(a71%47%

iﬂ‘i_lﬂmﬂ’ﬁu‘]_ll\mfog'mwmﬂﬂuﬁ )

NPT 4.4 naniBsuieulssAnBawdanunisduunveyalaelamaila
§149% 6 WiARA WualuAaTiFAN Accurocy(ﬂlflm’mgﬂgﬂqﬁg\mmmmmﬁﬁqmﬂ) mﬂﬁqm
A® Decision Tree WU 89.12%,

3) Nmﬁ%ﬁl‘uLﬁﬁuﬂ‘j:ﬁ‘wﬁﬂﬁw(ﬁlfJLLUUﬂWif‘VeﬁLLuﬂﬂyﬂajﬂﬁﬁﬂﬂ%/U BNIZAT maximal
depth (ﬁﬂﬂ’ﬂﬂﬁﬂ“ﬂm@?ﬂﬁum‘mé}u) 289luiAa Decision Tree, Random Forest WAy Gradient
Boosting Tﬂﬂﬁ’u?jlw?u maximall depth(ﬁ’]ﬂﬁ’]:ﬂﬁﬂﬂﬂﬂGT‘LJTS\TLLG;@::GT‘M) Tuluima Decision Tree
W&z Random Forest w1y 10 unlulsiaa Gradient Boosting $m1 maximal depth(AnAanuan
PDIAUIHUARTAY) BUAWNINTY 5 (AUSURNAN maximal depth(AMAATHANYBIRLTH AR
@Tu) Tuluiea Decision Tree way Random Forest 4111 10 111 15 waztuluiaa Gradient Boosting
911 5 1% 10 wazUSuanA1 maximal depth(ﬁﬁﬂms\lﬁﬂﬂmﬁ?ﬂﬁuﬁ@wﬁy&;) Tuluima Decision
Tree WA Random Forest 9111 10 171 5 uazluluina Gradient Boosting @111 B Wi 2T(§T

NALLEEUTEULTEANENNAILLLNITIUUNIBYRAINIT NN 4.5 LAY A9 4.6
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A1571971 4.5 ansaiseuiisulseaninnunasliina lagUSuinan maximal depth(An

ﬂ’l"lN’ﬁﬂ‘ﬂﬂ\‘lWiﬁNLWlﬂZ@]u)

Model Accuracy Recall Precision F1 Score
Decision Tree 89.13% 98.79% 89.96% 94.17%
Random Forest 88.70% 97.24% 90.72% 93.87%
Naive Bayes 87.43% 95.49% 90.84% 93.11%
Gradient Boosting 87.71% 94.14% 92.19% 93.15%
Deep Learning 86.52% 91.32% 93.37% 92.33%
Voting 89.21% 97.26% 91.19% 94.13%

malBauifisulssAngnnlHeanasusuinA maximal depth(AMAruanzaediuliudaszdiv)

100.00% 98.79%
98.00%
96.00%
94.00%
92.00%
90.00%

88.00%

AnlszAndnminea

86.00%
84.00%
82.00%
80.00%

Decisicn Tree Random Forest Naive Bayes Gradient Boosting Deep Learning Voting

TNLﬂﬂ

—ACCUTOCY s RECO| e Pricision F1 Score

AN 4.12 nIEUSEue UL AnEnn eaUSUIANAN maximal depth(An

= Vv Vv 1
mﬁmmmmﬂmmmmu)

91nANTNT 4.5 kanswseuiflaulszAninmsiauunnissuunaeya laslamada

1
a

d117u 6 WA WA luAaTIdAT Accuracy(AMAINHYNABIVINNHAYEINTYWIE) HAnTiga

A Voting wINfTL 89.21%
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A15197 4.6 AnsiBeuifisulssAnininusasliinalagUsuanan maximal depth(AA9IH

ANUEIAUINLABZAN)

Model Accuracy Recall Precision F1 Score
Decision Tree 89.14% 98.82% 89.95% 94.18%
Random Forest 89.21% 98.46% 90.27% 94.19%
Naive Bayes 87.43% 95.49% 90.84% 93.11%
Gradient Boosting 86.09% 91.00% 93.19% 92.08%
Deep Learning 87.35% 92.85% 92.91% 92.88%
Voting 89.11% 97.03% 91.27% 94.06%

saBaufiaudszavBaminaanaliuanan maximal depth(Anaasanaesfiuliiudazfin)

100.00 98.82 98.46%
)7.03
95.499
e 94199 94.06
93.11% 93.19% 92.98%
92.08
90.84% 91.00% 91.27%
- £9.95 90.274% 208
3 90.00 89.149 89.21% 89.11%
=
=
@
=
=
3
&
2
i

Tﬂlﬂﬂ

AN 4.13 naEUSeue ULz AnEnnluieaLSuanAn maximal depth(An
= Vv Vv 1 v
ANNANIBIAUTHUARTAM)
91NANTNT 4.6 nanTsFeuifiaulszAnnansiauuunissuunaeya laslamadia
F19m 6 Wiafla wuan lieafifian Accuracy(ANAINGNABITIIMHATEINTYINMIE) HINTiga

A® Random Forest L‘Vi']ﬁ"i.l 89.21%

4) mmﬁ%ﬂ‘uLﬁﬂuﬂﬁ:ﬁwﬁmwéffsLLUUﬂﬁ@"f]LLuﬂﬂyﬂHwﬁw%’uqum'ﬁ confidence(
ANNHIE DI [ EMS LN AT B aRANATA TuEs 19 11Aa) 289luias Decision Tree Tagan
B confidence(ANNLEBITUA T AT UN1T A iR AnaA TuEs 9 AR) windy 0.1 Ta
USUfNAN confidence(Annui@imsidilsdmiunisfuanaRanatniussslieg) uluea

Decision Tree 4711 0.1 1113 0.5 wazisuanAn confidence(AaMNIZ 8337 I R1A3UNTTAIHI DL
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°ﬂ@ﬁﬂWZ\]”I@THN‘i"I\‘]TNLG"IN)T‘HTNLG‘I@ Decision Tree @111 0.1 Lﬁu 0.05 TﬂNNLﬂ%ﬁ‘ULﬁT—J‘U

USEANBANFIULULNTITIUUNIBYRAIAITIN 4.7 UAs A151991 4.8

A1999 4.7 sl euiisulssaninnuaazlina lagUs Ui NA1 confidence(AanH

IEO U B IS UNIT AT AR ANAA UET I IHLAR)

Model Accuracy Recall Precision F1 Score
Decision Tree 89.12% 98.76% 89.98% 94.17%
Random Forest 88.70% 97.24% 90.72% 93.87%
Naive Bayes 87.43% 95.49% 90.84% 93.11%
Gradient Boosting 85.87% 90.34% 93.54% 91.91%
Deep Learning 86.82% 91.75% 93.31% 92.52%
Voting 89.03% 96.57% 91.54% 93.99%
uaSpuigulsEaE N T IHAanAIUS UL NN cunr\dence[ﬂwmﬁﬂﬁuﬁ?{ffﬁww%ﬂnﬁsﬁﬁu'xm'ﬁ@ﬁmwam‘fuﬂﬁw
Tauam)
10 95.76
37.24% i
95.49%
94.17% , -
'4' 8587 95.11% 95.54% ks
) e 2% 5154
E 89,98 90.72 90.64 90345
3 89,124 saT0 80.039
“z
e
&
@
=
L -
5 85
B85
£

Till'ﬂﬂ

AT 4.14 namlia3eufisulsrRvEnwlNmaUSUIRNAT confidence(AaTH

EDHUT RN UNITATNI D BRANAR THET I INLAR)

91nA1997 4.7 nan1slBeuifieulszAninmsauuunisdunnveyalaelsmaia

d1u9% 6 wiAllA WU Tuwafifian Accuracy(A1ARTHGNABSYIMNATEINITYIHNE) Hnfige

Aa Decision Tree W1l 89.12% uazluiAaTiiA1 F1 Score (AMRAYUSUNIHATINTZA219
M

Precision Az Recall @52 @AnINIAR) NAnTi {7 7| Decision Tree WML 94.17%
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A571971 4.8 ATiSeuiiaul s ANE N Inuaas I A lALUS AR ATNITITABSLANIE AN

confidence( ATNIEBIHWT HAIMSLNITATHI DB RANEIA IHAT I INLAR)

Maodel Accuracy Recall Precision F1 Score
Decision Tree 89.13% 98.79% 89.96% 94.17%
Random Forest 88.70% 97.24% 90.72% 93.87%
Naive Bayes 87.43% 95.49% 90.84% 93.11%
Gradient Boosting 85.87% 90.34% 93.54% 91.91%
Deep Learning 86.76% 91.64% 93.34% 92.48%
Voting 89.08% 96.64% 91.54% 94.02%

AU ulssAnE W lHeanaIlsuana confidence(Arui@asi il lBamMsUNSAIRIEaRanata

Tuazrsluiaa)

100.00 98.79%

* ‘ 4 90.34%
o 89,137 P— 29,08

ArlszAndnmluina

‘[NLﬂ’ﬂ

AN 4.15 ﬂ‘mwinyum%ﬂuLﬁﬁuﬂi:ﬁw%mﬂuLmﬂ%“uméﬁ confidence(maH
L%ﬂsfuﬁsfgﬁm%umﬁﬁﬁmm{ﬂﬁmwmmsfuﬂ‘;ﬁﬂuLm)
9INANTIT 4.8 mm‘mﬁﬂuLﬁﬂuﬂ‘sxﬁw%mwé'ffaLLuum‘sfﬁﬁLLuﬂﬂyﬂHﬂTmﬂT%Mﬂﬁﬂ
$19U 6 WIATA WU TeaTiEan Accurocy(éqmwgﬂﬁy@aﬁy’wmmmmﬁﬁqmﬂ) mﬂﬁzgm
Ap Decision Tree Wiy 89.13%, Tuimafislan Recall (AMAIHETHNTa909THIAR A5 AN

vayanquiiaulalagnas) sndige Ae Decision Tree WNfiU 98.79%

5) HALUFA UL UUSERNBAMNAIULUNITIIUNNIBYANAILTUIRNILAT number of
tree(47147% tree ﬁ@zﬁﬁNﬁNiNTNLﬂﬂ) luima Random Forest uaz Tuiaa Gradient Boosting
TasiA1L5 8R4 number of tree(31349% tree AiazsinNIFT191HLAS) 1WlnLAa Random Forest

WA 100 waluluiea Gradient Boosting fANENAWMATY 50 (AUSUWRNAT number of
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tree(413494 tree ﬁ@zﬁﬂﬂ’m‘j’NTNLﬂ@) GfuTNm@ Random Forest @11 100 Righ 150 LL@:TL&

Taima Gradient Boosting 911 50 1114 100 uaz USUAAAT number of tree(d11au tree 7ia

ﬁﬁmﬂ‘;ﬁﬁmm@) %uluuma Random Forest @11 100 1334 50 wazluluina Gradient Boosting

910 50 fu 20 TanauBeuiieuyss@nBnmAaLULNISS NN YAAIAIT T 4.9

A5 197 4.9 angaisaufiaulsransnnuenazlinalag laelSuRNAT number of tree

AU tree NAINNIFTNIHAR)

Model Accuracy Recall Precision F1 Score
Decision Tree 89.13% 98.79% 89.96% 94.17%
Random Forest 88.69% 97.26% 90.69% 93.86%
Naive Bayes 87.43% 95.49% 90.84% 93.11%
Gradient Boosting 86.34% 90.98% 93.48% 92.21%
Deep Learning 86.61% 91.62% 93.19% 92.40%
Voting 89.00% 96.52% 91.56% 83.97%

AlszAngnnluiaa
[%e]
o
o
o

80.00

waFsuiisuyssAannmluaanasl SN AT number of tree(3uaK tree flassinunainaluiag)

98.79%

80.96%
89.13%

90.69%

88.69%

96.52%

9 93.97%
93.48% a5 19%
9224 92.40%

89.00%

Decision Tree

— Accuracy

— R

TNLFI‘R

F1 Score

AT 4.16 NINLELL LT eUL S AN NN INAALSLIANAT number of treef

F1U tree AeLNNIETNINIAR)

91nANTNT 4.9 nanmsuFeuifiaulszAnninsiauuunissuunaeya laslamadia

d1147u 6 WATA WU THeadidan Accuracy(ANAINGNABIVIIMHATBINTTYTWIE) HINTigR

Fm Decision Tree WINAL 89.13% IulAa?iiA1 Recall (ATAIMHATNITOUES [HLARA LHNTTANAN

vnyananfianlalngnaes) snfign A Decision Tree WL 98.79%
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M1971971 4.10 A9 iBeufiaullsrRvEn e s INwa lneUSuanAT number of tree(47149%

tree MlAZNHING N HLAR)

Model Accuracy Recall Precision F1 Score
Decision Tree 89.13% 98.79% 89.96% 94.17%
Random Forest 88.68% 97.21% 90.72% 93.85%
Naive Bayes 87.43% 95.49% 90.84% 93.11%
Gradient Boosting 85.21% 89.51% 93.57% 91.49%
Deep Learning 86.91% 91.89% 93.28% 92.58%
Voting 88.91% 96.44% 91.53% 93.92%
waSeuiisulszasninaanasUSURAAT number of tree(471149W tree fiaziituaseiniag)
00.00 98.79%
96.44%
95.00¢ e . 93.57 3 250 95.92%
%4 gz‘r",
' 4T 20% 1.89% 91.53%
g 89.96% T
& # 89.571%
ERCI 80.13 BETET \’/ 88.91%
=
F %
g
G
w
=
@
@ 85.00°
=
[
T

Decision Tree Randomn Forest Nafve Bayes Gradient Boasting Deep Learning Valing

TNLﬂ’ﬂ

—ACCUTGCY e RECO Precision F1 Score

AT 4.17 nalE3aufieulss@nsninlnmatSuanan number of tree(371349%

tree F92HINIRI N INIAR)

91NANTWT 4.10 nannseufeulsransnwdauuunissusnvayalae lamedia

F1u9m 6 Wiafla wuan lieafifian Accuracy(ANAINGNABITIIMHATEINITYINMIE) HINTiga

@ Decision Tree WU 89.13%

d| v ~ o ° v 1 o 1 A e o
L3~Iﬂf@Nﬂﬂ‘jzﬁ‘ﬂﬁﬂ”IWWr}LLUUﬂ’]‘i"V"lLLHﬂ?I@%;IJ@T@?JTN‘]J‘EU AINTTTH LG‘IT‘J‘jTC"IsTLLNZi‘Vi@\‘I

UTUAIMNI91T1ABS A8 A1 number of folds(TIUINTBUYBINITULNNR NNAFBUAN

), AN

maximal depth(AMAIINA N2BIARINUAREZAN), AT confidence(AaTNIE BRI WA T8 /IS UNIS

FIUIMIBRANAIA IHETIINAS) WAZ AT number of tree(31349% tree AIAzHIHINTI9INIAR)

wa7 dnssuiiieuyssanianlaes lanaseuisudse@nsainan Accuracy(An
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AN NABIVINNNAZBINITYINUIY), AT Recall (mmwmmﬁmmkL,msfumﬁmmﬂmj@
ngufianlalagnaes) A1 Precision (A1ANUNNENIBINMTYIIWNEnguiiaule) uazan F1
Score (AMNAREUSUNINUINITNTZAIY Precision way Recall 1R al521fiuluinn) 299umas

Tuia §o

1) wal3auifiautssaninmNnanaulasadUs Ui Nuaz5uan number of folds

(f‘ﬁ"luqui’ﬂu"ﬂﬂ\ﬁﬂ’ﬁLL‘LNﬂZgN‘VWI“NE‘LI M) T@Nﬂﬁ\‘l@”li’wﬁ 4.1

A15197 4.1 AF19l5euiieulssAnE nnun ezl AR NaULAYAASUSUIA N ua sl SUan

number of f0|ds('§’1u’]u’i@‘1_l°ﬂ@Gﬂ’l‘iLLU\?ﬂZ\!NWWN@UV"I )

Accuracy Recall Precision F1 Score

Tiusu Ysuiin Usuan Tivsu LT Usuaa Tivsu Usuin Usuan Tiusu Ysuiin Usuan

Model number of number of number of number of number of number of number of number of number of number of number of number of

folds folds folds folds folds folds folds folds folds folds folds folds

Decision Tree 89.13% 89.10% 89.12% 98.79% 98.78% 98.91% 89.96% 89.94% 89.86% 94.17% 94.15% 94.17%
Random Forest 88.70% 88.72% 88.67% 97.24% 97.21% 97.24% 90.72% 90.75% 90.68% 93.87% 93.87% 93.85%
Naive Bayes 87.43% 87.40% 87.32% 95.49% 95.49% 95.40% 90.84% 90.81% 90.80% 93.11% 93.09% 93.04%
Gradient Boosting 85.87% 85.68% 85.46% 90.34% 89.99% 89.64% 93.54% 93.64% 93.72% 91.91% 91.78% 91.63%
Deep Learning 86.86% 86.90% 86.29% 91.87% 91.83% 91.06% 93.25% 93.33% 93.35% 92.55% 92.57% 92.19%
Voting 88.99% 88.99% 88.97% 96.52% 96.48% 96.57% 91.55% 91.58% 91.50% 93.97% 93.97% 93.97%

AT 4.18 nlEUSgUTeUL e ANE NN IR A NaRLAARIUSUIRNUAZUSUaA number

of folds(fﬁ”lmmﬂmmm‘sLmemgwmmuﬂ )
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FINANTNT 4.1 waUszfinlszdnsnwinwa WaUsuRsmniIzAn number of folds(

ﬁ’]u’]u‘iﬂﬂﬂ@ﬁﬂ"lﬂm\‘lﬂ@]ﬂwﬂﬂﬂllﬂ’]) WL ﬁwm‘hsfmw’wﬁﬁﬁﬁm Accuracy(ﬁﬁﬂ’)’mgﬂmm

NINHALBINTTYINUNY) IR NT W (Aun Random Forest WA Deep Learning ATl AT & A1

[
o/ o

Accuracy (AMAINHYNABIYNUANATBINTTNIUIL) AR Taun Decision Tree , Naive Bayes uay

1
=

Gradient Boosting WARATIHIAT Accuracy(AIAITHYNABIVINANAZBINITYINWIL) WAN (aun

Voting

naUszifinlazansninluea (HaUsuanianizAT number of folds(aM11IUTBULDS
ﬂ’]iLLUGﬂZgN‘V]ﬂﬂ@Uﬂ’T) WU ﬁNﬂﬁ"lT‘iﬂL‘l’lﬂﬁﬂﬁﬁﬂ"l Accurocy(ﬂﬁﬂ@’?ﬂgﬂ@ﬂ@ﬁﬂ%Nﬂﬂ@dﬂ’]‘j
YINUNY) AR Taun Decision Tree , Random Forest ,Naive Bayes ,Gradient Boosting , Deep

Learning LLa Voting

2) NalF U UUTEANEA NN aULANAIUS LR LAz USUam maximal depth (A1

ﬂfﬂ&lﬁﬂﬂﬂflm‘lﬁN LARTAN) me@ﬁqmﬁwﬁ 4.12

A5 4.12 AT s UL RNE NN LA AL IR A NEULAHAIUS U NLazUsuan

maximal depth (AMANNAN2BIAUINLARZAL)

Accuracy Recall Precision F1 Score

Tivsu s Usuan Tidsu s Usuan Tivsu Ysuiia Usuan Tivsu s Usuan
Mode! maximal maximal maximal maximal maximal maximal maximal maximal maximal maximal maximal maximal
depth depth depth depth depth depth depth depth depth depth depth depth

Decision Tree 89.13% 89.13% 89.14% 98.79% 98.79% 98.82% 89.96% 89.96% 89.95% 94.17% 94.17% 94.18%
Random Forest 88.70% 88.70% 89.21% 97.24% 97.24% 98.46% 90.72% 90.72% 90.27% 93.87% 93.87% 94.19%
Naive Bayes 87.43% 87.43% 87.43% 95.49% 95.49% 95.49% 90.84% 90.84% 90.84% 93.11% 93.11% 93.11%
Gradient Boosting 85.87% 87.71% 86.09% 90.34% 94.14% 91.00% 93.54% 92.19% 93.19% 91.91% 93.15% 92.08%
Deep Learning 86.86% 86.52% 87.35% 91.87% 91.32% 92.85% 93.25% 93.37% 92.91% 92.55% 92.33% 92.88%
Voting 88.99% 89.21% 89.11% 96.52% 97.26% 97.03% 91.55% 91.19% 91.27% 93.97% 94.13% 94.06%
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wanBuuieulszannwlimanouuasd SR uasuas maxima depth tAnenEnmesdnliusazdg

AT 4.19 na LB LT e LU RN B NN INIARNEULALNAIUS LA NLaZLUSUam maximal
depth (ANANANYBIA [N UARZFN)
MNANT97 4,12 waUsnfiulsransamlues Welsuiaanizan maximal depth

(AMAHANBIARTNUARZAL) WU Hraviimadiafifian Accuracy(ANAIHGNABIIINHA

1
a

2990119Y1118) WANTU (AN Gradient Boosting W&y Voting mAflafifnavininan Accuracy(

ANAIINGNABIVINNAZBINITHIIHIE) aAaY (AU Deep Learning naflad A navinlnan

Accurocy(mm’mgﬂmmﬁmummm‘sﬁﬂmﬂ) wLAN (awn Decision Tree , Random Forest

WaE Naive Bayes

naUsefindsrAnsnanluea Weusuasanizai maximal depth (AMAIINENBY
anlnunazaw) WuiHainlmaTalidan Accuracy(AMANHGNABITIIMNATBINITYINWIL)
N {Aun Decision Tree , Random Forest , Gradient Boosting , Deep Learning Wag Voting

wATATIRNAVNTMAN Accuracy(AMAMNYNABIIANAYEINTYINNIL) WmLAN [aun Naive

Bayes
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3) NaLSg UL g uUseRNT AN nanLasnasUs Ui diaslSuan confidence(Aany

EDHUT R IMSUNITAIHIUDRANAIA AT INIAR)  (ANARIANTINT 4.13

15199 4.13 1919058 UT g UUTZANBAMNNBULASNRIUS LR N LA USUan confidence(

ANHIEB T AN SUNIT AN DR ANETR THET S LHLAR)

Accuracy Recall Precision F1 Score
Model Tivsu Usin Usuan Tivusu USuiAn Usuan Ty YSuiAn Usuaa Tivsu UFuidin Usuaa
confidence i i i i i i confidence confidence confidence confidence confidence
Decision Tree 89.13% 89.12% 89.13% 98.79% 98.76% 98.79% 89.96% 89.98% 89.96% 94.17% 94.17% 94.17%
Random Forest 88.70% 88.70% 88.70% 97.24% 97.24% 97.24% 90.72% 90.72% 90.72% 93.87% 93.87% 93.87%
Naive Bayes 87.43% 87.43% 87.43% 95.49% 95.49% 95.49% 90.84% 90.84% 90.84% 93.11% 93.11% 93.11%
Gradient Boosting 85.87% 85.87% 85.87% 90.34% 90.34% 90.34% 93.54% 93.54% 93.54% 91.91% 91.91% 91.91%
Deep Learning 86.86% 86.82% 86.76% 91.87% 91.75% 91.64% 93.25% 93.31% 93.34% 92.55% 92.52% 92.48%
Voting 88.99% 89.03% 89.08% 96.52% 96.57% 96.64% 91.55% 91.54% 91.54% 93.97% 93.99% 94.02%
uanden v Angnmbunatoussmdl iuiiasUiusn confidencetrudosiuf i miumaimiondioRananfurti s

Frlzsimennung

S . 1 undin N Ui RIESTIE Y

%0 confidence . Fuan confdence | Ty 50 confidence ‘ Usuam confidence | iU confidence » UHume confidence | T fiderce . Suam confidence
1 I Precision Sear
9.1 89.13% 08.76 ¥ 89,0 9.0 89.06 94.17 217 4
88.70% 97.24% a7 2% 9. 93 & 3.87% 3
67.43% 95.40% 93.1 3311 1
£5.87 90.3 9191 191
E 93 9255 92.48%
3. 89,08 96, a 91 93.97 94.02%

Luaa

——Decision Tr ——Randem Forest Naive Bayes Grodient Boosting ~ ——Deep Leaming  ——/oting

AT 4.20 ATERILB U EUUS RV E AN AR NERLASAAIUS LR NLAZ S Uan

confidence(AINHIEBHIT BAIMSUNITATHIDLDRANAIA AT N IAR)
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INANTNT 413 walszifndszansnninmadi e S Ui nanzan confidence(
ANHIE BT T A S UN1TATNI D aR AN AR THEI N IHLAR) WUanSnaYintamATAT R AN
Accurocy(ﬂl”lﬂfuwgﬂ@lymﬁgd‘wumﬂﬂ\‘iﬂfl‘i‘ﬁﬂuﬂﬂ) RAR T(ﬂyLLﬁ Decision Tree ,Deep Learning
LAy Voting walaf dnavinvan Accurocy(hqmmqﬂﬁyﬂaﬁg@mmmmﬁﬁﬂmﬂ) VAN

Tawn Random Forest , Naive Bayes uay Gradient Boosting

1 1
o A

nalszifindssansnmluma Walduanmnizan confidence(AIMNIED WA 5815

v '
a A

nsAwIsaRanaaluaseling) wuan Anavinmadafifan Accuracy(AMAHgNADY
3 [ AI d?/ ¥ ! . a dld o ! ' ¥

VnHAIBINI15Yiune) WA Taun Voting maRlafifnayinlnan Accuracy(AMAaNgnaes
MINHAYBINITYIIUY) aAAY (AN Deep Learning inAilafi dnavintnfian Accuracy(an
mwgﬂmmﬁ’\‘mmmmmiﬁ’]mﬂ) WAN (AW Decision Tree ,Random Forest , Naive Bayes

WAy Gradient Boosting

4) NS UL LU RV BATNNBULASARILSULANLAZUSUAA number of tree(911491

tree MAINHARTWINAR)  (ANAAIRNGINT 4.14

A5 4.14 91919058 UUSERNBN NN DULAZAAIUS U NLATUSURA number of tree(

F1U9U tree MALINNIFT N IHAR)

Accuracy Recall Precision F1 Score

Tiusu Ysuin U3uan Tivsu USudia d3uan Tivsu Ysuiia USuan Tiusu Usuin U3uan

Mode! number of number of number of number of number of number of number of number of number of number of number of number of

tree tree tree tree tree tree tree tree tree tree tree tree

Decision Tree 89.13% 89.13% 89.13% 98.79% 98.79% 98.79% 89.96% 89.96% 89.96% 94.17% 94.17% 94.17%
Random Forest 88.70% 88.69% 88.68% 97.24% 97.26% 97.21% 90.72% 90.69% 90.72% 93.87% 93.86% 93.85%
Naive Bayes 87.43% 87.43% 87.43% 95.49% 95.49% 95.49% 90.84% 90.84% 90.84% 93.11% 93.11% 93.11%
Gradient Boosting 85.87% 86.34% 85.21% 90.34% 90.98% 89.51% 93.54% 93.48% 93.57% 91.91% 92.21% 91.49%
Deep Learning 86.86% 86.61% 86.91% 91.87% 91.62% 91.89% 93.25% 93.19% 93.28% 92.55% 92.40% 92.58%
Voting 88.99% 89.00% 88.91% 96.52% 96.52% 96.44% 91.55% 91.56% 91.53% 93.97% 93.97% 93.92%
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wanSuuifnyyssangnmbuaaiouuammas SufazUTUaR number of tree(31 tree Aazriinatiabuag)

of | UHuan numser of - B numbe AN rumber of | UUaR number of | B rumber of | U1

ity number

tree tree tres tree

—Decision Tree  —— Ranciom Fores MNaive Bayes Zrodient Beosting  ——Deep Leaming  ——

AR 4.21 nella3euifiaudsyansnmininaneuuaznas S ufinazSuan number
of tree(d1ua% tree Aiazsinnas1aliing)

9INPT 4.14 waUsmdnlsrAansnmining WeUsufsmmnzAn number of tree(

9% tree Alaziinsngawling) Awavinlimailaifag Accurocy(fﬁﬁmfns\lqﬂﬁyﬂqﬁwm

289n7199111478) WANTW (AWA Gradient Boosting WaE Voting maRlaiikavininan Accuracy(

mmwgﬂmmﬁwummm‘jﬁﬁmﬂ) RIZBN TﬂLLﬂ Random Forest LAz Deep Learning wiAta

A A o ¥ ! ! v & o - [ o
WNN@W']TWW'T Accuracy(ﬂﬁﬂfmﬂgﬂmmw\‘mﬂmﬂﬂdﬂ’]‘jwmw) LA T@ILLﬂ Decision Tree

ez Naive Bayes

1
=

nalsunUssansn nlnea WHelSuamanizAn number of tree(31%4934 tree May

'
a A

ﬁ']N']ﬂ‘i"NTNL@I@) ﬁNﬂﬁ’]Tﬁ L‘Vlﬂ‘l&ﬂﬁ&lﬂﬁ Accuracy(ﬂ’]ﬂqqugﬂmﬂdﬁdm\lﬂ“ﬂﬂ\‘m’]‘iﬁﬂu’m)
A & ¥ ! . a Aa 0o ® ¥ ! ! Y &

WWHT laun Deep Learning wmaflafidnarin Al Accuracy(ATAIMHYAADIVNANAYBINIG

YiMue) aA|9 (AN Random Forest , Gradient Boosting Wae Voting wiAfiafinavintnidan

Accurocy(mm’mgﬂmmﬁwmmmm‘iﬁﬂmﬂ) WAN {AKN Decision Tree W&z Naive Bayes
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e ¥V

4.3 NRWETINIRTDYR

.. & PRy Yo o Aa [N ' P
ﬂ{] Decision Tree VNV‘NWV]Lﬁﬁu\fﬂquqWﬂqﬂ‘iﬂ;[ﬂﬂ"lﬂﬂ"l‘jl,ﬂﬂﬂquwLVWJ’]'] “NI’EIﬂ"I'N

LY

ReFde” vine “Willaniadeddsn” lanansinans fil

191009289 1 IF UszinneuninuzAiangdming = AuAWng THEN 91193

HAedin = AydeTin lananansoinn flanadadin

wunInilanansiianlidua
Fowiaidum:
nwdl ~
sz musAldidune:

AuEuni -
DANAUNW;

21:57 o
AnMazouu

wuitanusaa ~

anmainme;

wanla -

=
Hadws: dlamadodia (anmadodia: 69.43%)
AT 4.22 uapawanannsnilanianisifinglifmezesng Decision Tree 1891 1

7 PN . v ! 1 N v
N@Wﬁ"lﬂ‘jﬂﬂﬂﬂ’]ﬂﬂ'ﬁmﬂﬂﬂG]L‘iﬂ(ﬂ‘?.lﬂflﬂg Decision Tree 2871 1 WUQT WINLAWVINATY

g vnzlsznnaniumnilenadeddauarillonadetingeds 69.43%

291109287 2 IF Ussiangiunnusiifiagdfme = 509058118 THEN 91993

Wdedin = Wil dedin lananennsmnn nillenadedin
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wuinsalTananinfinaddme
Fawdaddume
nedl ~
Ussaneurrmuriltidunme
odnsmu ~

nandun;

21:57 @
fnenizouy:

fudlduynaa v
anwaima:

wanla ~

winnsal

Hadns: Willanaduiia (Tanmadudia: 46.200%)

AT 4.23 uanawananinilanianisifingfmezesng Decision Tree 3891 2

P o o v 1 1 A v
NNWﬁlqﬂ‘jMTﬂﬂ’]ﬂﬂqiLﬂ@Tﬂq‘i.l@m@l?.lﬂflﬂg Decision Tree 2871 2 WUAT WINLAKNNAIY

HIUNINEUSEnNYISaanTe i lan e dud e

39100287 3 [F Ussianenunindeiingufiwe = s09nse1deun THEN 91094

v 1 v v P '
Wdedin = il dedin lananennsainn nillanadedin

nanIailaniranistianddie
Foviaiidumne:
naedl ~
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