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Abstract
The classification of types of diabetic patients is difficult because there are not only variant features, but many
features needed to diagnose the symptom of diabetes. This research proposes to classify the types of patients,

whether or not they are diabetic, using machine learning to find the factor for feature selection. The study was utilized
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data of 536 people from the website https:/www.kaggle.com, that collected on 8 features causing diabetes as

following; Pregnancies, glucose in blood, blood pressure, skin thickness, insulin in blood, body mass index, diabetes

pedigree function, and age. By training and testing ratio of 90:10%, 80:20%, 70:30%, 60:40%, 50:50% and splitting a

data set for 10-fold cross-validation, the result was showed that the optimizing method, Gradient Boosted Trees, has

an efficiency at 87.14% and standard deviation at 0.80 with the best efficacy of feature selection by Filter-based factor

selection method with Decision Tree of only 4 factors: glucose in blood, age, frequency of pregnancies and insulin in

blood. According those of factors, the efficacy of diabetic classification would heal and cure diabetic with a speedy

recovery and longer life.

Keywords: the classification of diabetic, machine learning, feature selection
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A4 (Table 1)

o o o

Pregnancies Glucose BloodPressure SkinThickness Insulin
6 148 72 35
1 85 66 29
8 183 64 0
1 89 66 23
0 137 40 35
5 116 74 0
3 78 50 32
10 115 0 0
2 197 70 45 543
8 125 96 0
4 110 92 0
10 168 74 0
10 139 80 0
1 189 60 23 846
5 166 72 19
7 100 0 0
0 118 84 47

BMI DiabetesPedigreeFunction Age  Outcome
336 0.627 50 1
26.6 0.351 31 0
233 0.672 32 1
28.1 0.167 21 0
43.1 2.288 33 1
25.6 0.201 30 0

31 0.248 26 1
35.3 0.134 29 0
30.5 0.158 53 1

0 0.232 54 1
376 0.191 30 0

38 0.537 34 1
27.1 1.441 57 0
30.1 0.398 59 1
25.8 0.587 51 1

30 0.484 32 1
45.8 0.551 31 1

Figure 2 The sample of the diabetes dataset.

Table 1 The detail of data structure.

features

detail

pregnancies

glucose

blood pressure

skin thickness

insulin

BMI

diabetes pedigree function
age

outcome

the frequency of pregnancies
the glucose level in blood

the blood pressure measurement
the thickness of the skin

the insulin level in blood

the body mass index

the diabetes percentage

the age

the final result 1 is yes and 0 is no

eI aYA (data preparation) AALFEN
foyalet luguuuuiieinhvinnas train uas test
Tneazdiayaiiuuuy 10-fold cross validation

N1sUIA9ENITANRBNAUAN MM

(feature selection) Tugaun13untTadun1sAmL@eN

o

Qmanwmuﬂmmu filter approach tdunng
o A o .8 o v
AndanTadaazlflnanisAniminuesdeya

' v

deaz1fuuy decision tree Llun 17U UIUTN
gaalaraairasuldinisindulaannuuatans

Fagns (1) uaz g3 (2) MamAiminaessiull
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nuouzFanduNuAINg (information gain) mn Taafasauinsdaassiuldnisdndulalusa

a
qnsi (2) ardeslonnAnilailduenaoialad  lugnwesiaedna S Ae E(S) ANgns (1) A

uignsresdeyanew Fundneuinsd (entropy)  AUAN (Th.wikipedia, 2021)

E(s) = — j=1 ps(j) log 2 Ps(j) (1)

'
' P

& o v o v (3 =
s AR FaatesznaulagarefiaulsiuuaTAwlsAMane < nItl

Ps(j)  fAadnsdauuensidilu S AfudsmuviTanaawsian j
lugaurean1sMIAN (information gain) UATgRT (2)
. _ |sv|
Gain(S,A) = E(s) — Zv:value(A) HE(SV) )
& o fl P v o v o IS
s AD FatenlsznaumMegATeIRluUsRuLATAULTATNMATY ] NI
E Ao lulnsTuesiaetng A A faudssiuifanson

value(A) Ao nrasA1e A Mdwlyls

- LT W
wasnuiia lirse o) uazldAtmin
- . d
vasfeyannIaInnisniag decision tree Ty
N9 filter approach Iaan1suntfadanisAni@en
Audnruringld3tn1sA I AU TN
nasa il 1 ludruresnisvidadauuy
wrapper approach tiun1sAniaantfasslunig
afwlumaluuuy backward elimination laeinng
aminfivnlsin g lunsinadenlaid gy
aanly
n15a7kun (classification) N19A 7 WUN
sy andayanudnfianumainuant 1
o -3 a -
wWuauausin luqanaliay wardvainuans
12
Tadelunaiudeya uazeanddaneuniBlald
ATN19auUNMaLAs i Naive Bayes, gradient

boosted trees, deep learning, logistic regression

P o [l dl a 1’,
Sv AB MIDEINN A WA v YINUNA

WA support vector machine (SVM) wordnHlus=@vammw
Tunzanuunuazlduaauansneiu Usznauiu
{AsufensiansFeuffneiadlunisduund
uANANafuae FauAdldld 5 33 lunnsaned
ﬁ@Hmmzé’ﬁLLum’T@Hmmx‘Lﬂﬁzgmﬁ 3 Tumstlsziiu
Usz@ninnaasluina d9léun 1) Naive Bayes
dudeddndnmsresidesnmnitaeil (probability)
Tuntsarunnuuangy (Medium, 2023) 2) logistic
regression lumaAliANIgaLUNIAgaAuUANNIS
Anaziiulunisifiaanisaiudeazliiiin
ms;miniﬁu deaunsodnag lutlszinm binary
classification fa8¢19n19 14911 logistic regression
dauluginh il lunssuwuniamalunaiiinise
wieluiinlen (Kasetsart University, 2018) 3) deep

leaming AaA3 N5 aufsaaiATasuuuiAsetie
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Uszam Ineninsvuulasatinetszam (neural network)
wieuimanetu (ayer) uasinmeFeufanndeya
Tunsanuun (ABB, 2023) 4) gradient boosted trees
Aalassai sl asimsdssifliunausiasanaes
TidAlsz@ninmiangn Tnanisweanni
classifier instance A sl usiaz 52 FANLNLEN
X 4 - s y
2uizet 7 IneFEuanAtANARIRARBUATAN
AAINNIFAITUUNIOUNEN (Dhurakij Pundit
University, 2023) 5) support vector machine (SVM)
WudanesnufatursnuungausTyminag
Auunteya WneeAunannisraanismdulszavs
1998NN1TReaF R duuLisuanngudayafign
teudhgnsrusunisaswlisruuFaug Tneiuly
faduuiwenuezngudays (Glurgeek, 2023)
Tudouzasltsunsufitinanld umstssunsua
-] . s 4 & 1 ad
An Tsunsu rapidminer Inea@NNNIAYAIEFN 7]
e alw s "
\uuuw optimization te lWANAiMuNzigalung

Uszunana

HANTFANE
i a = o :’/ Y al

nagatiunisias ludunauusnldianng
) v v dl k73 o lu’/ 1 d’ v o
Foufrneiaresarldilaseiavuaniou deldaou
8 tfaqgluntsanuunisauvau laun A uaunng
AaAIss (pregnancies) szaungladluiden n1sdn
ANNAUTATA (blood pressure) ATINULNTBIRLMIN
(skin thickness) a‘xﬁu%ugﬁu‘lutﬁﬂm (insulin) sty
waanTe (BM) Wugnssuiduilesidusnisiiu
TA1MIU (diabetes pedigree function) 81¢) (age)
FearlfarumnGauiuaznimasaulu 6931 90:10

Weafidus waz 1435 wuy 10-fold cross validation

Tnegmslunisdstilulss@nanm nugms (3) uas
HANTINAABY AN (Table 2) IABHNANNSIHATN 8

v
Tadgiauua lunisaruunisanmanu

TN + TP
Agcuracy = TN + FP + TP + FN (3)

HAUNA3N (true positive) HLlaemsaanLdn
P 1 v
Hlsmntiegnies

nauaniaau (false positive) AULNFRTIA

o 1 ] v

wudnilsratingliigneies

NAALATY (true negative) AULUNARTIA
wudhifilsnetinegnsias

NAaAUUABN (false negative) AULIIEIATIA
wudhifilsnetinglignaes

a7n (Table 2) HANN9IRLANTAEVIINNA
8 1Jaqe Tun1sanuunisalLmaIu wudn gradient
boosted trees HU3zANTNNATEA (Acc) Bg#l

- |

86.79 1UaFLTUR UAZANUBNILUNIMTF U (SD)

8871 0.98 wisaNuAzNsTasuMsAnAEN
ATUANE WY (feature selection) d9aziluddnng
filter approach TAtNANT AU IMAANTIN
A1 decision tree NNaAY (Table 3)
earelumaiiGuainnisldiaseiome
1018 TTadeuda an (Table 3) MaPnA WA
Tasaadraaesulsl decision tree Ina3aarinmin
AuNQARINATFULUAIAN wazldAnimin
{1n (Table 3) T feature selection Fearlgsmiou
7 a4, 6 1a4e uaranasdauaui 3 Jade
AANANAY Feuanasiuautlady 9 (Table 4-5)

WUNANTFALLNAINNTUN feature selection
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Table 2 The result of all features.

classification accuracy (Acc) standard deviation (SD)
Naive Bayes 77.14 10.05
logistic regression 82.14 11.01
deep learning 76.79 9.62
gradient boosted trees 86.79 0.98
support vector machine 80.00 11.18

Table 3 The feature selection for weight the decision tree.

feature selection decision tree
glucose 0.33
age 0.1
pregnancies 0.07
insulin 0.05
diabetes pedigree function 0.05
skin thickness 0.04
BMI 0.02
blood pressure 0.01

Table 4 The result of finding the feature selection.

number of it cannot be used because
feature selection
features minimum weight (Table 3)
7 - glucose - blood pressure
- age

- pregnancies

- insulin

- diabetes pedigree function
- skin thickness

- BMI
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Table 4 The result of finding the feature selection (continue).

number of it cannot be used because
feature selection
features minimum weight (Table 3)
6 - glucose - blood pressure
- age - BMI

- pregnancies
- insulin
- diabetes pedigree function

- skin thickness

5 - glucose - blood pressure
- age - BMI
- pregnancies - skin thickness
- insulin

- diabetes pedigree function

4 - glucose - blood pressure

- age - BMI

- pregnancies - skin thickness

- insulin - diabetes pedigree function
3 - glucose - blood pressure

- age - BMI

- pregnancies - skin thickness

- diabetes pedigree function
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Table 5 The result of finding the classification by feature selection.
logistic gradient boosted
feature Naive Bayes deep learning SVM
regression trees
selection
Acc SD Acc SD Acc SD Acc SD Acc SD
4 77.14 10.05 82.14 11.01 79.29 10.61 81.79 6.24 82.14  6.56
6 82.14 6.56 81.79 6.24 82.14 6.56 84.29 5.27 81.79 6.24
5 82.14 6.56 84.29 5.27 84.64 13.63 86.79 0.98 8429 527
4 82.14 6.56 84.29 5.27 81.79 6.24 87.14 0.80 76.79  6.19
3 77.14 10.05 74.29 1.60 82.14 11.01 84.64 5.45 80.00 6.85

A1N (Table 5) NANNFITENLINLUTTANTNN
(Acc) HANgIAAAD gradient boosted trees ﬂfﬁi
87.14 Wafius LLa:mLﬁmmummﬁﬂu (SD)
mﬁ; 0.80 Tudaunisunilads (feature selection)
pnAi A laTeadraneedulsl decision

tree wudnasldilade 4 ade lur szdunglag

lwiden (glucose) 1t (age) Auaunskansssy
(pregnancies) 9% ﬁu%u‘gau‘lutﬁﬂﬂ (insulin)
ﬂﬁdqqﬂ&uﬁﬁﬁ1ﬂﬁﬁLﬁuﬂ'\ﬁ'ﬁvﬂ‘lujﬂLL‘l.IU"fl”ﬂﬁ;I,ﬂ
Wentsduufuaznimmagenlunuin 90:10
wafidus, 80:20 1asidusl, 70:30 1o FiFus,

60:40 \WaFiFus waz 50:50 wWasidiust A (Table 6)

Table 6 The result of the classification training: test.

logistic gradient boosted

Naive Bayes deep Learning SVM
train: test regression trees

Acc SD Acc SD Acc SD Acc SD Acc SD
90:10% 82.14 6.56 84.29 5.27 81.79 6.24 87.14 0.80 76.79 6.19
80:20% 72.67 5.61 75.00 2.89 72.33 3.25 77.92 8:51 70.17 3.01
70:30% 73.72 5.99 7719 1.88 73.04 3.64 76.32 2.24 71.90 2.80
60:40% 76.37 6.05 74.04 3.056 77:31 5.89 76.49 2.44 71.20 5.85
50:50% 68.57 4.29 71.20 265 71.20 2.65 71.71 3.65 60.73 3.25

[l [l
addad

a1n (Table 6) WudAan saNgalusz Ay

L |

anT9FEUFuAzNIINAAaY 90:10 tlaFigus

78 gradient boosted trees HA11sz@n3nn (Acc)

'
1

AEYN

U

87.14 uazANdeULUNINTIN (SD) Bg#

0.80 UATIWNIANITFEUFUATNIINAGBY 80:20
vlesidus Ae gradient boosted trees | AN

Usz@n3nn (Acc) agj#l 77.92 uarAdaaiuy

NIATFIU (SD) Bgfh

U

351 Fududsnisnanan
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v

IRIRINTAD logistic regression TUIANITITEUS

U

g

WATNIINAZAU 90:10 wafidus HANLsz@nanin

(Acc) Bg# 84.29 uarANdELUNIRTFIN (SD)

'
1=

= v
AYN 5.27 LAZTUIANITLTUUIUASNITNAAD L

U

Table 7 The errors in classification.

80:20 1af1dus ag# logistic regression A

Use@nEnn (Acc) ag#l 75.00 uazA Ly

'
1

HIMTFU (SD) ot

U

2.89 1usu uazgavineniu

(Table 7) NIIUUNHANAA

number  glucose age pregnancies insulin result (0) result (1) result for system real
1 123 22 3 240 0.41 0.59 1 0
2 127 51 " 0 0.20 0.80 1 0
3 100 46 14 184 0.53 0.47 0 1
4 102 36 6 0 0.64 0.36 0 1

41N (Table 7) NIMUUNNITRANATA WL
AataduAniminaeslassaieunnslsl @
(Table 3) WL szaunglaaluaen 'r]gl:‘?i 0.33 8¢
mﬁi 0.1 S munaansssT @gj‘?‘i 0.07 szALBUTAY
luiden el 0.05 Amuirfinememshianams
716m57 1 Fn1esnuunianana dsannms

'
1

[uunuendn ldulsawma (result (0) egj 0.41
wefidust uazuendndulsawmm (resutt (1)) agfi
0.59 1o fiFus HANTIINUUNAINTEUY result for
system vandulsaLveL (1) usitafignaes (real)
Ao Lidulsaiumanu ) ludauiiiuavinlmiie
pnuRanaIn luiNsAuun Ae HszAunglaalu@en
123 agjluszauiiouge (asiu 125 Hadniuse
\Tang) szauABugAuluaen 240 agflusiuge
wiangive 22 T vinliiAantslianaialuauun
Taanuanu fanudndeyautlstsouluszfus
Bugduluifen uaveny s

7ens 2 Weanisiananaludiuunize

' a o A [l [ E=3
wudufinann szaunglaaluiaen agluseiugais

127 szsuangfigesiae in IR ANuLnRAnaTA
dudulsaiuimanu wilasaruduadeseiu
nglaaluden geillaniadulsniunmanugesiae
A T
wiishanangniasnaunudn ldidulsanmanu
Tansh 3 uay 4 wudA g luesALsn
wsidifadean <) AAanuutstou i engge S au
5 o=l o v < o v a
nIRaAgIiNaauNIN Wl Tasyinliiianns
Ranaralunisanuunisawinnu lnennsise
wudnazmsaiaduniaiulsawnmauvze ldidu
X o ” o
Tsawvautuegiunaiedadalunisanuun
F .
naanauduegiualanuiazyArauaz il

k7 v
INUDYANIE

andsena
ANMFARENLINMTI RAL 8N WAL
1 j’ 1o o/
vialdidulsaunmanuineiunatedadeluns
FUUN LarNFITeRnLIINTIRadalsALLINY
. 4 __ o o . ¥
Fanenuzuuunalasea$e 1 IR ALALIAIA

Tunszualdzaniig 125 Raanfuraindans as
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doulnnnuindflannmanuiaziiulsawnmiu
P P o o v = v
viaeaazfitfadudu ) sansae 1w nslinnrdou
a o dld

nsiwugnesunadulsawImg uasAunieny

; ’
wnnan 45 Dauly s

e e )

UENANUMFSLWLT B ML Naive Bayes

v v P 13 A .
winzivdeyanuwiiudeyaseiied (contnuous
data) (Medium, 2023) 38N13uwLL deep learning
wnnzanfunislddayasnuanuinlunisGau

I ; H

(train) Fawudnanndeyalunisduunisannunui
v ° v d v & ° v a
dayaanuiuiaelunisFeud Awinlilss@nsnn
l3igannniin (Thai Programmer Association, 2023)
WATATNTULL support vector machine WMNIZANAL
FoyafiudnuuzuuLayNINngaT (time series)
s andEnnsiseisanadswudllss&vsnw

higunmindesannwuddeyabivanzaniingms

v
Tunis3uufssinnil (Tepdang, & Ponprasert,
2022) wazlud@aua3 logistic regression analysis
WWuATn1s U2 AnEnIngaI89N1aN gradient
boosted trees 1183 logistic regression LUNNZAN
fudayaieauwndniulsavieluidulsa Teie
TFdfldsz@ninindluseaunils (Kasetsart
University, 2018) uaz@avineA5ns gradient boosted

& T i v
trees NUTANTNNANGA s NWUINTRYANT

-l o < Y &

Wulsawnnanuiidaneus uuunalasaadname
WUT1MHNTANTU A5N15 gradient boosted trees &
[ % o v 1% v v
fnnrmisFeufuuulassa¥uuusull Tagan
sruunslsvananalaaiielasadeuuusulsd f
(Figure 3) TafinnsaielaseaFrsnuusiuldanuou
unlunissanuunisa #aedd gradient boosted

trees (Dhurakij Pundit University, 2023)

Glucose Glucose
BP0 »= ti1x <127500  »= 127.500 <127%0 >z 127500
Age 0.200
Glucose Age BioodgPressure Age
PSS FR00D 93500 = 23,500 < 20,000 20.000 « 38.500= 86,500 29:0600= 29.000
-0.139 -.016 R i
0.118 -0.030 0.113 0.109 oot e il e i
Tree No.1 Tree No.20 Tree No.40
Age Age BlocaPressure
a7 o #7.000
Insulin BiccaPressure DiabetesPedigreeFunction Giucose BloadPressure Glucose
76500 74500 6500605 0B04r= 8804 98000+ 98,000 g ouiiha s
-0 002 0.07% -0 095 o027
o018 .11 0.043 -0.010 €101 0.042 0.054 ~0.002
Tree No.60 Tree No.80 Tree No.90

Figure 3 The tree of gradient boosted trees.
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ANNITIsanuIN liae AAdaIiuIuIAY
Tunswannsaivizanisanuunguaalsaiuinanu
Y [y - vy 4 i [y
Ane 143519 ITEUTANYLATEN Tnewudn1g i
WU gradient boosted trees U3z @nTn N

ST T T I YT S (e
qaiiqaiileTeuinauiuasnnsau | NTewg
fae1ATR (Lai, Huang, Keshavjee, Guergachi, &
Gao, 2019) way (Selvi, & Muthulakshmi, 2021)
wazludaunissuungiaalsaunnaudonld
aal = v v A‘ o [ 3 &
AamsFuugraezaslaanisundadunisfniaan
ALz Wudn lfaenAdeaiuadNe (Nagara,
Deepalakshmi, Mansour, & Almazroa, 2021) GR
wud 191938 LUy gradient boosted trees &

] o Il

Usz@ninmanigaituiy udludauniuansinaiy
o =y

a ad o o A
2AINITINY AD ’)ﬁﬂ’\ﬁ‘ﬂ’]ﬂ“}@ﬂﬂqﬁ“\,uﬂﬂmﬂﬂ

o L=aa ' o
ﬂm@ﬂh‘m‘iﬁ“ﬂz%ﬁ’lﬁﬂ'ﬁﬂﬁLLﬁlﬂﬁl’Nﬂ‘u

Gh
annuanisaaeluafell nsanuungilag
TsamaudaeldisnnsFauidanirzes Inanis
mﬂaﬂ?ﬂm?ﬁmLﬁﬂﬂqmﬁnmmzwudﬂﬁwms
= = v v d; o aa
WisuisunsFaugfaiededlunisauun 595
Toun Naive Bayes, logistic regression, deep
learning, gradient boosted trees, SVM Taadd
finfigaia gradient boosted trees uazn153de
wanelfiiunisanuunlunisuntladanisAniaan
v
AuANMUL (feature selection) TaeinnsAnimin
vl e N 4 P
gasdays FeazlfuuL decision tree ianswNIads
FeGeaarsuann 8 tTade, 7 1faae, 6 11ade wavau
1Ude 3 1Tade Aruansu annuan1saaawudnld

e 4 Tadelun1ssnuunlss@ninniaign

vt
o o

I¥un sraudnglaaluiden 81y a1uIuAin

framssrt uazqainessAuA1BugAY F9n1979Y

UG

v v
aFainudnfdsz@nsnawlunisdnuungilos
A ulda wazdanudndn nsdnuungilos

Trawma Ui 1435 ns Faugdeiares Tnems

o o A o = =
wiladensAnaanANANELLIEANENINANIN

Ll G v v ﬁl = 1 = |dl
nsldRBNsFnFATaNeIRt ALY 98N
0.35 Wasidus Tudaure9an1sauUniAna A

' s L3 [l 4?4 " o
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wiasy AR AINann N NAd e lIALNINURANANA

9

v
o o
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° s a v dl o o
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