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The classification of diabetic patients using machine learning method

by feature selection

i-Sayan Tepdang

U'V1~f1Ie'el

m~91LLUn~u'l!Jh~LU1Vl'llU LUuljl'tl~~!J1n1un1'i'~lLLunLct'tl~r.nnh;ihj"'lr.l!J~mlu'tluLLl'l:;r;l'tl~H'wl'nnVll'll!JU"'Ir.I!J

1umr'iil."'I'1l!Jh~LU1Vl'llUUVI~'ll~'ir.l!Jdn1'lil'lur:;~~~lum~~l LLUn~U'l!J~lLUUh~ LU1Vl'llUVl1'tl11.;LUUh~LU1Vl'llU ~'l!J

m~1fifimrlr!Jut~'lm~i'tl~ (machine learning) '[1fI!Jm~VllU"'Ir.I!Jm~r1I)Hfl'tlnf1ru~m~ru:;(feature selection) LLt'1:;llf1'1i

,y'tll;jt'1n1~91LLUnhfH1J1Vl'llU"'Ilm~1Jl'l!r;lWWW.kaggle.com91U.lU536~U~~nmnn1J.y.tll;jt.1J.~Vl~(i)91U.lU8U...Ir.I!Jl~LLri

91U'lu~f~~~~~ml (pregnant), n~,[~~1Wfl'tl(i)(glucose), m~1'(i)~'ll~liiu'[t'1iilil (blood pressure), ~'ll~VlUl'l1'tl~W'lVl.r~

(skin thickness), r:;Iii1J~u'nftu1w~'[)(i) (insulin) LLl'l:;Iii'l!i1~'ll'lm!J(BMI) v1'u~m~~~Luwu'tlfL':nur;lnlHUuh~LU1Vl'llU

(diabetes pedigree function) LLl'l:;'tlltJ(age) 1unlHiilflh~LU1Vl'llU '[(i)!J1imH1-!JutLLI'l:;mrVl(i)~'tl1J1U'Ell1ldl90:10, 80:20,
.. I .r.",..r 1~.-.j, iI - V I _ .... ...I .... .J .:Y

70:30,60:40,50:50 Lu'tlH'l!UIilLLt'1:;·il'lflLL1J~'lI'tll;jt'1LL1J1J10-fold cross validation Wl'lnlr'l"'l!J~1J'll'lfiVl(i)Vl~(i)~'tl gradient

boosted trees nur:;~VlfiJl1~'tl~~ 87.14 Lu'tlMUr;l LLI'l:;l'ilLi1!J~L1JU~llilr:llU(SO)'tl~~ 0.80 LLl'l::~1J~lmrVllU"'Ir.I!Jmr

r1(i)L~'tlnf1ru~m~ru::~'l!J'ifim1r1(i)L~'tlmj"'lr.l!J'[(i)!J1il'ilJ1Vl.rn'll'tl~,y'tll;jl'l(filterapproach) I?n~'ifi'[~N~h~r;lu'hl (decisiontree)

1iU"'Ir.I!J91U'lWY1!J~4 U"'Ir.I!Jl~LLri 1::1ii1Jl'iln~,[~~1w~'tl11l'tlltJ ~lU'lu~f~~~~l'm.n LLl'l::'i'!(i)l'i'1!J1::1ii1Jl'il~U'nftU~~rhn

m191 LLUn~U'l!Jh~ L1J1Vl'llUMmjl~~ntl1::~VlfiJl1~ n~lmn11m~11~'tl!.h~ 1'1111L1'lLLl'l::vh1~~U'l!Jh~ L1J1Vl'llUVll!JU'l!J
, ~

LLl'l::n'tlltJ~U!J1'lmnu~~u

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 0.80with the best efficacy of feature selection by Filter-based factor

selectionmethod 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

UVl'I.h

L'i'rlLlnWnW (diabetesmellitus:OM)LlhJJll'J:;

~h~n1tJilJl[?ll'1'1 (n'1'1Lfl~) lWL~'el(?)~~n~lun&i~ ~
Lti'el~"nnn1'i''lJl(?)eJ'elfll-J'W~'W'!l~'W (insulin) ~~¥l~l-Jl

91n~U~'el'W1~~1l-J1'i'~~1~~1~1'Wn1'i'~lJ1[?l1'1'11'W

L~'el(?)Lojh1ul'WL"lI'1'1'1fl'11~ 1 'lJ'el~~l~n1tJ L~'el~11uH'

L,j'W~~~,n'W ~lnu~'eltJl,x~1~mtJ'eltJl'WM1'J:;Cdj'W~
L'J'1'11'Wl'W9:;~11,x'elrj'm:;l?h~ 1 L~'ell-J Lll(?)t'i'flLL'1'1:;

OJ J' 'i'
mm'l'LLVI'l'n"ll'el'W'lJ'W (Thatoom Hospital, 2014) b(?)tJ

~m'Wm'i'n<I'l'i'flLm~'Jl'Wvr'J L'1'1n1'Wu 2022 il ~thtJ~

..: J'"9 " 'i'LU1~'J1'WL~l-J'lJ'WLu'W 643 '1'11'Wfl'WLL'1'1:;b'i'fl LU1wn'W

il~'J'W~11,xL~tJ~'i')[?l ~~n~6.70 ~l'Wfl'W ~1-'elL~tJ~'i')[?l~
1 'i'1tJ l'W'Vln 1 5 'i')'W1Vl91n'i'lm1'W~Ciiii~lfi1'i'ru~'lJ

n 'i':;YI'i''J ~ ~ 1 fi 1 'i'ru~ 'lJ1 'W~ 'J 'W'lJ'el~ U 'i':; LVIf"\ 1VItJ ~ U

'1l iJiiin1 'i'ru1 'i'fl LU 1 ~'J l'Wil LL'W'JL~:W L~ l-J~'W'el tJ 1~

~'elLti'el~ il~thtJ'i'1tJl~~L~l-J~'W 3 LL~'Wfl'W~'elU

LL'1'1:;~~thtJhfl Lm~'Jl'W'fltll 'W'i':;UUVI:; L1JtJ'W 3.30~ ~
~l'Wfl'W l'Wu 2021 il~L~tJ~1[?l91nt'i'flLmwn'W~
"v1~~l-J(?) 16,388 fl'W (t)[?l'i'1l?l1tJ 25.1 ~'flU'i':;'llln'i'

LL~'Wf"I'W) V'hHr.htJ C>11'W~lfi1'i'ru~'lJl'Wn1'i'fm~n,

'W'eln 91 nCL'i'fl LU 1 ~ 'J1'W U~f"I~L,j 'W~1 L~ I?J ~ ~n~

ri'Ell,xLil(?)L'i'f"I~'W 11'Wn~l-Jhfl NCOs L'll'WL'i'fl,r'J19

'i:'i'f"I~'1'1'El(?)L~'El(?)~l-J'El~ L'i'M'J1l-J Cii'WL'1'1-t:1[?l~~ LL'1'1:;L'i'f"I~
1[?l'J1tJLi''Elf~ (Bureau of Information Office of the

Permanent Secretary, 2020)

~lL~[?l'lJ'El~m'i'LU'WL'i'f"ILm~'J1'W~~'1'11tJth9tJ,
~'Jl-Jn'W L'll'W'El1tJ m'i'~~f"Iml f"I'Jll-J'1l'J'W f"I'Jll-JLf"I1-tJ(?)

Li''Elf~ LL'1'1:;m'i'1C>1fumm~'l!il(?) LU'W~'W l'W~'J'Wfl'W~

il f"I'Jll-J L~tJ~LH"1 Lm~'J1'Wil~'1'11tJtf99tJ L'll'W !11tJ,
l-J1nn~1 45 u~'W1u ilU'i':;rj'&if"l'Wl'Wfl'l''ElUf''If'JLu'W

hflLm~'J1'W Lu'W~ilJ1~umn'W~1-'El~Cii'lltll-J'J'1'1mtJv

~
~ 0 , ~

LL'1'1:;LfltJ [?l'i''J9~U'i':; (?)U'W11?11'1'1~:;~l-Jl-Jl nm1~'i''El

Lvi1nu 5.70 LU'elfLon'WlPl LU'W~'W L(?)Wl1'J:;ri'el'WLU'W
~

Lm~'Jl'W (impairedfastingglucose)9:;il'i':;Ciiu~11?11'1'1

l'Wn'i':;LL~L~'El(?)'i':;~~l~ 100-125 i1'1'1~nfl-Jl'1'el L(?):n~I?1'i'

1'lJJJ'W'llil(?)'llil(?)L'El'll~LL'El'1'1(HOL) ~'EltJn~l 35 i1'1'1~nfl-J

l'1m(?):n~I?1'i' ~1-'el11?1'i'n~L'll'elh~ (TG) l-Jlnn~l 250

i1'1'1~nfl-Jl'1'ElL(?):n~I?1'i'LU'W~'W(PhuketHospital, 2022)
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1\lri'd\l'lJ'El'l 'I 1\l';) 9tJ1\l'l1"'l'U\llr!ltJl';)~nl'l'

'l1'l.!'l.!11h:;~ht! (artificial intelligence:AI) m1if1\l

m'l'';)9tJ Ll'1tJ'Y'lU~lnl'l'L1-tJ\lfr!l'dmfl;l'El'l (machine~
learning) LU\lri'd\lVli1'1'lJ'El'l'l1'l.!'l.!11h:;~'rt! m'l'~tJ\lt

r!l'dmI'l1'El'l~1:l-Jl'i'blu'lJ'I1r!l31h:;Ul'VlVl~n~'Elsupervised

learning LU\lm'l'~'El\l1,xL1-tJ\lt"'llnnl'l'LL'lJ'I"Ill'lirm;j~

nl'l''l':;U input U~:; outputHmh'l-nI'lL"'l\l L~'tl~h-1,
L:l-JLI'l~ I'il'1 1 LUu r!l\l 1\l~ 'd\l'lJ 'El'I unsupervised

learning LU\lm'l'~'tl\l1,x L1-tJ\ll"'ll n"Ill'lir'tllqJ~~1:!J il

nl'l'LL'lJ'In'Ci:l-JVl1'-'El'l':;Ul'l'dl:l-J~:l-J~\lfi'lJ'El'lir'El:l-J~H" ~
-nI'lL"'l\l U~:;~I'lYfltJ reinforcementlearningLU\lnl'l'

~'El\l1,x~tJ\lf"'llnm'l''VlI'1~'El'lLL~:;'Y'lmm:l-Jf1\lVllfhl'l'tlU~

1\l ri'd\l n1'l'tJl ';)~n1n1-tl \l tr!l 'dtJL1'l1'El'111noif1\l

'l1\l';) 9tJ1\lr!l1\l1'i1'11 L'll\l r!l1'WJllmr'11~l'l{ (linguistics)

Ll'ltJlr!ltJl:l-Jl1if1\lnl'l'~'l':;:l-J'd~~~Dl'rtlD'l''l':l-J~1~

(natural language processing) ~ 'El n 1 'l''';; 11,x

1'l'El:l-J~'dLI?I'tl{~1:l-J1'l'mir119m'rt1:l-J\l'rttJ:l-Jln~\l L'll\l,

" ,,~, 1 """ """" ."1 "'lJ'ElI'l'dl:l-JU~:;I'l'dl:l-J~\;'lnl'll'l 1 \lb'llL'lItJ~:l-JLl'ltJLu\ll?l\l

1\l~'d\l'lJ'tl'l'lI\l';)9tJ~tJl1~1 oif1\lr!l1\l';) r'1'dn'i''l':l-J~1~1?I{

(engineering) lr!ltJl1~1oif1\lVllf1\lVll'El'lrll'l'dl:l-Jtl'il'1 1

L'll\l nlJ'~h'lLA\ltJ\ll'l nl'l'';)LI'l'l'1:;tfir'El:l-J~'lJ\l11'l1V1bU, ~ ~

,
things (loT) Vl~l:l-Jl'l'C1l'l'ElU~\l'El'lI'l'dl:l-J~'El'lnl'l''lJ'El'l

rrt-n'll\llr!l LU\l~\l LL~:;1\l~'d\l'l1\l';)9tJ~tJl1~H

'Vll'lr!ll\l mm'Y'l'VltJVl1'-'El';)'Vlm~1~l'l{~'lJm'Y'l1r!ltJl1~b.n

1\lnl'l'~'l':;:l-J'd~ ~~Dl'Y'l'Vll'lnl'l'LL'Y'l'VltJ (medical

imageprocessing) L'll\l m'l'tJlm'Y'l MRImM~lLL\ln

nl'l'Lnl'lL'l'I'lI'i'N 1 LL~:;tJ'I~1:l-Jl'l'C1tJlhJH1\lnl'l'

l'il'l 11r!l'Elth'lbJn~'El'l U~:;LL:!J\lth:l-Jln~\l \l'Eln"'llnC

~1:l-J1 'l'C1tJl';)~n 1'l'L1-tJ\lfr!l'dtJLI'l1'El'l1~1oif1\l'l1\l';)9tJ~
'Vll'1r!l1\l~\l11\lVlmnVlmtJr!l1\l1~nr!l'dtJ

'l1 \l ';)9 u ~ L~ tJ'dir 'El'l n 1 'l'91 LLun e:rtI 'dtJv

n1 'l'Vll 'l1"'l9 tJn 1 'l'r11'lL~'Eln ~ rw~ n'rtrw:; (feature

selection)

1\l~'d\l'lJ 'El'l'l 1 \l';) 9 uil 'l':; LD'Vlurn m 'l'L1-tJ\ll
, '

'V ~ .=::.I I o<::!I dl ~ '1It.f c:!iI
l'l'dml'l'l''El'lL'Y'ltJ'I'tltJ1'lLI'1tJ'd1'l'Elnl'l'L'l'tJ\l~I'l'dml'l'l''El'l

1\lnl 'l'91 LLun l'l1 :l-J~1r!lr11V1\ll'llrrll'1tJ"'l:; 1,xrlll'l'ElU

LU\l label/class L'VhJ\l 'l1\l';)9tJ1\ln'Ci:l-JCL'll\l nl'l',

,
I'lLL~~'lJm'Y'l(Butt et ai., 2021) nl'l'~I'l''d'''lLI'l1'-'El'l9n'i'~ ,

L'l'1'lLU1V1'dl\l (Sidong,Xuejiao,& Chunyan,2018)

nl'l'91 LL\ln~'l':;LD'Vl'lJ'El'lL'l'1'lLUlVl'dl\l Ll'ltJb.n'll'Elyjl'lWl{

I'l'tl:l-J~'dLl'l'El{U~:; n1'l'L1-tJ\lfr!l 'dml'l1'-'tl 'l (Saxena,~
Sharma,Gupta,& Sarnpada,2022) LL~:;'l':;UU n 1 'l'

91 LL\lne:rthtJ LUlVI'dl\lr!l'd tl L'VlI'l'Wl'lnlH1-tJ\lh'tl'l~ ~,
LI'l1'-'El'l(Rawat, & Suryakant, 2019) "'lln'l1\l';)9tJ

o -=:.q I

m'l''''lILL\lnVl~ltJ'dD L'lI\l logit boost, Na"IVeBayes,

deep learning, logistic regression LL~:; support

vector machine (SVM) LU\l~\l ~'1'Y'lU~lir'El~'lJ'El'l

'l1\l';)9tJ~'l':;LD'VlC ~'El~1:l-Jl'l'C1";;lnl'l'';)9tJ

lr!lmh'l'l''d I'lL~'dlLl'in'Y'lU~lil~'l':;~'Vl~m'Y'l~'El1"'l"'l:;

1:!J1r!l~~~1'l

-- ---------- . - ------
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b{lum~r.11bb'1.,mI'l1j_j~Mrh~'W~1rj1~tJ9:;1~r111'l'Eludj'W

label! class b'll'Wfl'WbbI'l9:;'I'IU~1~n1~~1'l199tJn1~

fl~b~'Elnf'lru~m~ru:;~'JtJ 1?l'J'ElthH'll'W'l199tJ (feature)

~~r.11'W'J'Wj_jln1'Wm~r.11uurnlseum if'1lI"1'J1UVl~'WI"1~

(sentiment) 'El'ElmU'Wb~-lU'Jn(positive) ~~'Elb~-l~U

(negative),r'W9:;~r111'Wif'Ell"1'Jlj_j1'l1-l1 ~1-nbU'W'l199tJ

91'W'J'Wj_jln'l199mWi'hdul-l'il'WIlhJ1~~1"1'J1j_j~lrl'l!

1'WmnbU-l bbtJnl"1~l'1'1(class) 'El'Elmu'Wb~-lu'Jn~~'1l

b~-l~u1~ ~-l,r'W9-l91bU'W!?l'El-l'vhn1~rl~b~'1ln'l199tJ~

~lrlru~~'El~Jlwwnj_jln~'1'1~mH-ll'W .J'WI'l'El'Wdw ,

~tJn~1n1~fl~b~'1Jn'l199tJ ~~'El feature selection ~-l

'1'11j_jlJ'mbU-l1~bU'W2 n~j_j1~'1!~-ld 1~bbri

filter approach bU'Wn1J'~1'l199tJmJ'fl~b~'Eln

f'lru~n~ru:;1~tJ1 ~jjn1J'f'11U'Jru~1 rilJlwWn~-l

m99:;buurill"1'Jlj_j~j_jvrufiJ':;~~1-lbbl'l~:;'l199tJ1ubb~:;

1"1~1'1'11'l1-l1bb~'J9:;b~'Eln'l199tJ~~rilJl~t!n b'llUmml

ril'1'1~'1'1j_jvrufi(correlation coefficient) bb~:; n1J'~1

rilJl~t!nmj_j1I"1N'1'1~1-l!?lu1if (decision tree) bUU!?lU

wrapper approach bUUn1 J'fl ~ b~'Eln'l199tJ

~'JtJn1J''1'1~1-l1j_jb~~ (classification model) ~um

91 n b'llI'l'll'El-l'l19~tJ~fhwu~ Hbb~:;i ~tJ ~:;~'VlfiJl1'1'1

m~'Vhnu'll'El-l1j_j b~~ bb~:;b~'1lnb'llI'l'll'1l-l'l199tJ~'Vh1~

1j_jb~rl~tJJ':;~'VlfiJl1'1'1j_jln~~~j_jlHnu b'll'W1j_jb~~

~1~rill"1'Jlj_jQn!?l'El-l (accuracy) j_jln~~~ 1~tJmJ'

rl~b~'Eln'l19~tJ~'JtJ:'JjjmJ'dbbU'ltJ'EltJ1~bU'W 2 bbUU

1~'1! 1 ~'El forward selection bu'WmJ''1'1~1'l1j_jb~~

1~tJn1n~j_j'l19~tJYl~:; 1 U9~tJ nl'l199tJ~1~ b~m11

j_jl b~j_j1'l'Elhh'WtJ~:;~'VlfiJl1'1'1'l1'El'l1j_jb~~hj1~~~'W

fi9:;~I'j~vll-ll'W 1'W~'J'W'lI'El'lbackward elimination

bu'WmJ''1'1~1-l1j_jb~~~ b1j_j91n mJ'1-n'l199m~'-l~j_j~

ri'El'Wbb~:;I?l~ (eliminate) 'l199tJ~1~~1 rlru~-l1tJYl~:;

U99tJnltJ~:;~'VlfiJl1'1'1~~'Wfil?l~'l199tJ~'W 11'l'El1tJ

(Th.Linkedin, 2023)

-l1'W:'J9tJtJJ':;bJl'Vl~'1'1'El-lmn1tJ'Wt~'JmI"11'El-l

~tJmml'l199tJmJ'rl ~b~'Eln"lru~n~rw:; b'll'Wm~lbb'Wn

if'Elj_j~b~'El:'JtJ9'i!tJl"1'Jlj_jb~tJ-lmnu'Whl"1bU1ml'W1~tJ1-n~
b'Vll"1tJl"11jjbbuu1'Jj_jrl'Wl?l~~'W19 bbrl:;:'Jfib~'Elnf'lru~n~ru:;

bl?i'W1tJifl-l~ih (Nonsiri, Chaichitwanidchakol, &

Somkantha, 2022) bb'W'J'Vll-l1~~~1~fun1H~'Eln

I"1ru~n~ru:; usern J'91 uumlsr bJl'Vl1J'1"1bU1~'Jl'W,
,

:'Jfin1H1tJ'W~'lI'El-lbl"1~'El-l(Saxena,Sharma,Gupta,&~
Sampada,2022)bb~:;n1H~'1ln"lruM.J1r~Yl~lfl'l!

bb~:;n1 dbtJ1tJU bYltJU 1"1'J1 j_juslu th~ bbl'ln 1'l1'l rl'W

1j_jb~~m~~tJ'W~~'JtJbI"11'El'l~1~fumJ'I'ld'J9~lbU1~'Jl'W~
1'WJ':;tJ:;b1j_j!?l'W(Rubaiat, Rahman,& Hasan,2018)

~'l'l'lU~lif'El~'lI'1l'l'l1'W:'J~tJ1'Wn~j_jd~'El~mml'l199tJ~

~tJ~:;~'VlfiJl1'1'1j_jln~~~bbl'lm99:;Hb'Jm'Wl'W1'Wm~~1

'l199tJ~ ~~'1'1~,

b~tJ-l'EltJl'l b~m brl'1l'l91n'1'11j_jl~b1vll1~J''J~b~'J bb~:;

1~~ l"1'Jlj_jeDU-n'El'W1~tJ'I'IU~lif'El91rl ~'lI'El'llh:; bJl'Vld
, , ,

"' "1" "01 ~ ~ "1 ,.... ~"!1"l"1'1lI:J~'Vl~m99:;j_ju~:;'~'VlfiJl1'1'1'Vlj_j~'Vl~~b'I'Id1:;IJ.J ~

~lU99tJ~~lrlru1'Wm~~tJ'W~ 1?l'J'EltJl'lb'Jl'Wnl~l"1l:w'1'1j_jul1w ~ ,

~~'El'l199 tJ91'W'J'Wj_jln1'WmJ'~tJ'W~9:;vll1~ bn~mJ'~tJ'W~~ .
~mn~'W ~'l'l'lU~1U1-l'l19~tJm99:;1~~lrl'l!bb'i'1:;vll1~

bn~mlj_j'l1 'l!~11'WmJ'91 bb'Wnbb~:;vll1~l:J~tJJ':;~'VlfiJl1'1'1
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vi''Jmf'l~'El\lLY1tl'lmh\lL~m 0~tJLvi'~1'~'liJ'j':;'Mrl ,,:;iJ'j':;nmJLiJvi''JtJ 5 .fi''W~'El'WLvi'mi dataset (if'Ell,!~)

m'j'~l LL'Wn~U'JtJ~l LU'W'l'i'!P1LiJ1V1'Jl'WVI~'ElhJ LU'W data preparation(m'i'L~1-m-Jif'Ell,!~) featureselection

L'l'!P1L1J1Vl'Jl'Wvi''JtJm'j' 1iPifim'i'L1-tJ'Wfvi''JtJL!P1~'El\lLl11tJ (n1'j'Vllth4'tJm'j'rlI11L~'Elnf"lru-A'n~ru:;) classification

n1'j'VllU9~tJm'j'rll11 L~'Eln!P1ru-A'n~ru:;L~'El~l~l'j'nVil (m 'j'~l LL'Wn) LL~:;~ l11Y1ltJ (result) ~~m'j'YlI11~'El\l, ,
~~n1'j''5~tJ~~iJ'j':;~Ylfim~~~~111 LL~:;~I11~l'W'J'W (1)\1(Figure 1)

U9~tJ~1'W'J'W~ln1'Wnl'j'~tJ'W¥vi''JtJLf'l~'El\lLl11tJ1~nl'j'~
L1-tJ'Wfvi''JtJLf'l~'El\lLvl1iPifi LLLJLJsupervised learning

L{j'Wm'j'~'El'W1'IXL1-tJ'W¥9lnm 'j'LL'Ll\l'lll11if'El~~nl'j"j':;LJ
'iI II 'iI q

input LL~:;output 11L~'El~¥l\1L~LI11~l11l\11 Ll11tJ9:;H 5

'5fi Lvi'uri n1'i'L1-tJ'W¥tl11tJn1'j'1~VI-A'nn1'j'f'l'JluW19:;LU'W~
(Naive Bayes)n1 'i'L1-tJ'Wf LLLJLJ binary classification

,
(logistic regression) n1'j'L1-tJ'Wfvi''JtJLf'l~'El\l LLLJLJ

Lf'l'j'\I'lhtJiJ'j':;~lYl (deep learning) m'i'L1-tJ'WfLLLJLJ

Lf'l'j'\l~¥l\1~'WL~ (gradientboostedtrees) LL~:;~I11Y1ltJ

n1'j'~tJ'W¥vi''JtJLf'l~'El\lLl11tJm'j'Vll~~iJ'j':;~Yli'lJ'El\l~~nl'j'~

vT'\I51fin1'j'dLvi't1lltJHi.'W\ll'W'5~tJvi'1'Wl11l\111'Wm'j'

~l LL'WnLL~:;~LJrjlLvi' ~~ ~~iJ 'j':;~Ylfim~1 'W\ll'W'5~ tJ

(1)\lJ'W~\lLvi't11LiJ1~ 'Wn1'j'~1 LLune:iu'JtJL'l'f'l L1J1V1'Jl'W~
I11'ElLiJ1'W~'J'W'lJ'El\lm'i'VllU9~tJm'j'rlI11L~'Elnf"lru-A'n~ru:;

,,:;H'5fin l'j'Vll rilJ1V1tJn ~l~Lf'l 'j'\I ~ ¥1\1 ~'WL~

m'j''5~tJ~\I LU'W~'El\l~'t,h~'W19 LL'11:;~1~1'j'riVllU9~tJ~

~lrl'1!1'Wm~lLL'WnL'j'!P1L1J1V1'Jl'W1vlllth\l~iJ'j':;~Ylfirn~

1fim'i~mn
'5fim'j'ri1l Ltl'Wnl'j'14'tJ 9:;'Vh9lnm'j'~n~1

result

Figure 1 The research process.

,
.n'el:JJ~ (dataset) ~'El if'El~'11Y1~n1'j''j''J1J'j''J~~ ~

L{j 'WYl~ tJ11i:J (secondary data) ~ \I ~ ld 1 ~ n 1 'j', ~
I11l'J'W1V1'11l11if'El~'11~1'W'J'W33,667 f'lf\l1'W'j':;tJ:;L'J'11l~
6L~'El'W~~1'W~1 Ll11tJif'El~'11t1l~19ln~nl~'W~
L'j' !P1LLJ1 VI'J1 'WLL'11:; 'j' :; LJLJYll \I L~ 'W'Ell Vll 'j' LL~ :;

L'l'f'lL~ LLv1\1'lll~'lJ'El\liJ'j':;LYl""~'WL~tJLl11tJL'ilYil:;'ElUl\1~\I

m 'j'ulLJif'El ~ ~9:; L{j'We:im1j \lvT'\lVI~(1I~'El1tJhl ~ln~l
'lI 'IJ III q

21 ;j ~n1'j't11H ~1'W'J'W536 f'l'Wif'Ell,!~Ll11tJLL'Ll\lLU'W

f'l'W~Lu'Whf'lLiJ1V1'Jl'W ~1'W':l'W 268 f'l'W LL'11:;f'l'W~

hJLu'WL'l'f'l L1J1V1':ll'W ~1'W'J'W 268 f'l'W ~m'j'~ (11LniJ

u9~tJ1'Wn1'i'Lnl11hf'l~ 8 U9~tJ ~\lif'El~'11~19ln~
L~iJ1'll!?l www.kaggle.com (Dataset. 2023) r?l'l
(Figure 2)
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"'1 n (Figure 2) ~ 'J 'Elth 'l-n 'ElJ;l tl Lilw1 u

~m~nJ::;bbm (row) bbtl::;V'1'El~l-JtI(column) bbtl::;'Elu1t.!~ rK'l (Table 1)

Pregnancies Glucose BloodPressureSkinThickness, Insulin BMI [)iabetesPedigreeFunction Age Outcome
6 148 72 35 0 33.61 0.627 50 1
1 85 66 29 0 26.6 0.351 31 0
8 183 64 0 0 23.3 0.672 32 1
1 89 66 23 94 28.1 0.167 21 0

35
-

0 137 40 168 43.1 2.288 33 1
5 116 74 0 0 25.6 0.201 30 0

-

3 78 50 32 88 31 0.248 26 1
10 115 0 0 0 35.3 0.134 29 0
2 197 70 45 543 30.5 0.158 53 1
8 125 96 0 0 0 0.232 54 1
4 110 92 0 0 37.6 0.191 30 0
10 168 74 0 0 38 0.537 34 1
10 139 80 0 0 27.1 1.441 57 0
1 189 60 23 846 30.1 0.398 59 1
5 166 72 19 175 25.8 0.587 51 1
7 100 0 0 0 30 0.484 32 1
0 118 84 471 230 45.8 0.551 31 1

Figure 2 The sample of the diabetes dataset.

Table 1 The detail of data structure.

features detail

pregnancies the frequency of pregnancies

glucose

blood pressure

skin thickness

insulin

BMI

diabetes pedigree function

age

outcome

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

CII i.I IV -=:iI

m'iLI?1'itl~'lJ'fI~~ (datapreparation)"i?1b(;J'i'tJl-J

-n'EJl..jtl1~'Elu1t.!'i'tlbbuub~'El'Il'1hJvhn1'i' train bbtl::;test~ ~ ~
Li?1tJ,,::;-n'EJl.Jtl~d1t.!bbUU10-fold cross validation~

V'1nJ~m~nJ::;bj'jt.!bbUU filter approach bj'j'Wn'1'i',
f(i?1b~'Elnu"~tJ,,::;1 -DLi?1tJn1'i'rllthvn.rn'lJ'El'l-n'El~tl

~'l,,::;HbbUU decision tree bj'j'Wnl'i'~IJl~-Jn

'lJ'El'lLV'1'i''l~~I'l~t.!1~nl'i'~i?1~t.!1''''lnUt.!tl'l~I'l

rK'l~(;J'i' (1) bbtl::;~(;J'i' (2) m'i'~lrllJl~-Jn'lJ'El'l~'W1~~ ~
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-A'm~ru::;L~tJn~"1bm,jml:I-Jt (information gain) 1'l1:I-J L(;1tJiltJ1:I-J L'1l'WLVl'i';j'll '1l'l~'Wl~ nl'i'l?l (;1~'W1"l1 'W1?l'J

~I']'j'~ (2) "l::;~'1l'liltJ1:I-JrllV1~'1~H'1J'1lnA'Jl:I-JhJ 1'WL'llI'l'll'1l'lI?l'Jmh'l S ~'1l E (8) 1'l1:I-J~1'l'i' (1) 1'l1:I-J

1J~"1Vli'll'1l'l-tr'1ld;!'i'Hl'1l'WL~tJn~lL'1l'WLVl'i';j (entropy) r;11'W~1'1(Thwikipedia, 2021)

£(s) = - "i.j=lPS(j) log 2Ps(j) (1)

S ~'1l 1?l'J'1lUl'1~l.h::;n'1l1Jr;1'JtJ'1l(;1'l1'1l'lI?l'JLL'th~'WLL~::;I?l'JLLU'i'l'll:I-JVI'i'I1tJ1mru

PsU) ~'1l 'El1'l'i'1~'J'W'lI'1l'lmru1'WS ~1?l'JLLU'i'1'l1:I-J'VI1m,J~-A'Y'lifi1r11j

1'W~'J'W'lI'1l'lnl'i''VIlr11 (information gain) LL~::;~1']'j'(2)

. lsv]
Gam(S,A) = £(s) - "i.v=value(A)~£(SV) (2)

S ~'1l 1?l'J'1lUl'1~U'i'::;n'1l1Jr;1'JtJ'1l(;1'l1'1l'lI?l'JLLU'i'~'WLL~::;I?l'JLLU'i'l'll:I-JVI~ltJ1mru

E ~'1l L'1l'Wtm;j'll'1l'lI?l'J'1lUl'1 A ~'1l I?l'JLLU'i'~'W~~"ll'i'rul

value(A) ~'1l L'llI'l'll'1l'lrll'l1'1l'lA ~Lij'Wlulr;1

VI-A''1''llmr'WL~'1l1r;1r11l'l1'11LL~::;1r;1r11J1V1'tJn

'lI'1l'l-tr'1ld;!~~:l-Jl"llnnl'i''VIlt(;1tJ decision tree ~'1Lij'W

me filter approach t(;1tJnl'i'VllU"l9tJm'i'rl(;1L~'1ln

fl ru-A'n ~ru::;t(;1 tJ1-TIrJ'il'nl 'i'rll'W'J ru Vll rllJ1V1'tJn

VI-A''1''llm1\nJ1 1u1-lll 'W~'J'W'lI'1l'lm 'i'VilU "l9 tJ LL1J1J

wrapper approach Li'l'Wnl'i'rl (;1L~'1lnU"l9tJ1 urr»

'i'l~l'1t:I-JL(;1'1'Hij'WLL1J1Jbackward elimination t(;1tJnl'i'

1-KrllJ1V1'tJn~Vl11r;1u 11-lll 'Wnl'i'l?l (;1U"l9tJ~1l-l~1 rl'1!

L~::;supportvectormachine(SVM)'V'I1J~li1U'i':::~Vl~Jl1'V'1

1'Wm'i'~1 LL'WmL~::;lr;1~~~ LLl'lnl'll'1n'W Ud'::;n'1l1Jn1J

09tJ~'1l'lnl'i'1'il'mdL~tJ'Wtr;1'JtJLA1'1l'l1'Wnl'i'~lLL'Wn~

LLL'lnl'll'1n'Wr;1'JtJr)'1tT'W~'11r;11-K51'il'1\.lnl'i'1LA'i'1::;,x

-tr'1l:I-J~LL~::;~lLL'Wn-tr'1l:I-J~LL~::;L-n'i'lI'l'i'~31\.Jnl'i''th::;Li~u~ ~ ~
U'i'::;~Vl~fl1'V'1'l1'1l'lt:I-JL(;1~~'11r;1LLri 1) Naive Bayes

L{'lu~'1l'lL-nVl-A'nmd'll'1l'l ~'1l'lA'Jl:1-J'Wl"l::;L{'lU(probability)

1Um'i'~lLL'WmLtJ'In~:I-J (Medium, 2023) 2) logistic

'1l'1lnltJ regression LijULVlAilAnl'i'~l uunt(;1tJ'1l1~tJVI-A'nnl'i'

n1~~1 u u n (classification) nl 'i'~ 1 LLun A'Jl:I-J't..i1"l::;Liju1umnn(;1LVI~m'i'nrVl1'1l"l::;1l-lLil(;1

t'i'ALmVI'J1U "lln-tr'1l:I-J~'V'I1J~1i1A'J'1:I-JVI~1nVl~1tJL'll'W LVlL'lm'i'nrtTu ~'1'i'll:1-J1'i'bl9(;1'1ltJ1'W'th::;Ll1Vl binary
~ q ~

LijU~l'W'JUL&i:I-J LUU'"l(;1VlrPliltJ:I-JLL~::;i1V1~lnVl~ltJ classification1?l'J'1ltJl'1nl'i'L-n'llU logistic regression

U"l9tJ1'WnldLn1J-trm;l~ LL~::;'11U19tJri'1lUVI-Wldlr;11-K ~'Ju1 VlqJul1u1-lllunl'i'~ 1 LLUnt'1lnl'i'l1UnldLn (;1hA

1'il'nl'i'~lLLunVl~ltJ1'il' L'llU Naive Bayes, gradient Vl1'1l1l-lLn(;1t'i'A (KasetsartUniversity,2018) 3) deep

boosted trees, deep learning, logistic regression learning~'1lfjfinldL~tJutr;1'JmA1'1l'lLL1J1JtAN'lhtJ
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"l-J'l.n!l1.,!ll'WVI~'ltJ-n\J(layer) LL~:;<vhm'i'~m,jt"'l'lnii!l~~

1'Wm'i"'i'lLL'Wn(ABB, 2023) 4) gradient boosted trees

~!lLrl'i'\l~h:JLLUIJ~'Whl"'l:;vhmTI.kLiJ'W~mLlY1~:;r.h~!l\l

1~~~'lu'i':;~~fin'l~~~~~~ L~tJn'l'i'~tJ'ltJ'll-J1~

classifier instance ~m1V1l-jLLlY1~:;1?i1~rl1'll-JLL~'WU'l

~'WL1(tltJ1 L~m~tJ'Wt"'l'ln~'lm'll-Jrl~'l~Lrl~'el'W~:;~l-J
,

VlLil~"'l'lnn'l'i'9'lLL'Wnrl!l'WVlii1 (Ohurakij Pundit

University, 2023) 5) support vector machine (SVM)

L,j'W'5~n'el1Vil-J~~'ll-J'lnl'\.hl-J'l·lh tJLUlUCbIV1'ln'l'i'

9'lLL'\.mii'el~~L~tJm~tJVI~nm'i''lI!l\lm'i'VI'l~l-JU'i':;~~i

'lI'el\l~l-Jn'l 'i'L~!l ~~'l\l L~'WLLU\lLLtJnn~ l-Jii!ll-J~~rln, ~ v

tJ\lL~'WLLU\lLLtJmLtJ:;n~l-Jii'el~~(Glurgeek, 2023)

1'W~1'W'lI'el\lLUmml-J~1.l'll-J'l1.n1'Wmru'i':;l-J1~~~

~!l LU'i'LLn'i'l-Jrapidminer L~m~'elnm'i'~\l~'l1filY1'l'l1

L1J'WLLUIJoptimization L~!l1~~'l~LVlm:;~~~1'Wm'i',
U'i':;l.J1~~~

~'GlmlPimt1

n1 'i'I1hLi:J'Wn'l'i'1~tJ1'W.ffWY1!l'WLLJ'n1f)fim'i'

~tJ'Wt~1mrl1!l\l"'l:;Hu"'l~uJ'IVll-J~rlmJ ~'1H9'l'W1'W

8 u"'l~tJ1'Wn'l'l'9'l LL'WnL'l'rlL1J1V11'l'WMLLrl9'l'W1'Wn'l'i'

~'1f')'i''i'.n(pregnancies) 'i':;I1hJn~'lrl~1'WL~!l~ n'l'i'1~~
m'll-J~'W'l~iAl?1(blood pressure) rl1'll-JVI'W'l'll!l'l~1V1U'l

(skin thickness) 'i':;~iJ~'W,!!~'W1'WL~!l~(insulin) ~'ll{j

l-J1~mtJ (BMI) ~'W~m'i'l.J~ L,j'WLU!lfLiTI'Wiiln'ln,j'W

L'i'rlLiJ'lVl1'l'W(diabetes pedigree function) !l'l~ (age)

~'1"'l:;H9'l'W1'WL~tJ'W~LL~:;m'i'~~~'eliJ1'W'1lI?1'l''l90: 10~
LU!lfLiTI'WiilLL~:;1if';)fi LLiJiJ 10-fold cross validation

~~m'i'~~~'el'l ~'1 (Table 2) 'l~tJ~~m'i'1~tJ"'l'ln 8

U"'l~uJ\lVll-J~1'Wm'i'9'lLL'Wn'l'i'rlL1J1V11'l'W

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

~~iJ1n"'l1'1 (true positive) ~thtJl?1'i'1"'l~iJ~'l

~hrl!lth'lrln ~!l'l~
e.J~iJ1nU~!ll-J (false positive) rl'Wun~I?1'i'1"'l

~iJ~'l~hrl'eltJ'l'll~t;]n~!l'l

e.J~~iJ"'l1'1 (true negative) rl'Wuniill?1'i'1"'l

~iJ~'ll~~hrl'eltJ'l'lrln ~!l\l~
e.J~~iJU~'ell-J(false negative) rl'Wti1tJl?1'i'1"'l

~iJ~'ll~~hrl!ltJ'l'll~rln~!l'l~
""'l'ln (Table 2) e.Jtlm'i'';)~tJ'''l'lnU'''l~tJ'Vl\lVll.J~

8 u"'l~tJ1'Wm'i'9'l LL'WnhmiJ'lVl1'l'W ')'.IiJ~'l gradient

boosted trees ~u'l':;~~fim~~~~~ (Acc) 'eltJ~, ~

86.79 LU'elfL~'WiilLLtl:;~'lL~tJ'ILiJ'Wl.J'lI?1'l'j'l'W (SO)

'el~~ 0.98 VI~'1"'l'lmr'W"'l:;'Vhn'l'i'VI'lU"'l~tJn'l'i'rl~L~'eln

"lru~m~ru:; (feature selection) ~'1"'l:;L,j'W1fin'l'i'

filter approach 'l~tJe.J~n1'i'r)'l'W1ruVl'lfhJ'lViUn

1?1'll.Jdecision tree ~e.J~~'1(Table 3)

Lri!l~~'l'lLl.JL~~~dl.J"'l'lnm'i'1iu"'l~m~''1V1l.J~

9'l'W1'W8 U"'l~mL~1"'l'ln (Table 3) m'i'Vl'l~'lJ'lVlUnl?11l.J

'lrlN~~'l'l'll!l\l~'Wlii decision tree L~m~tJ'IJ'lViUn

~l.J'ln~ ~ ml.J~'l ~iJiJ'W~'1tl'l'l LL~:;H rh Jl VIun,
"'l'ln (Table 3) luVI'l feature selection ~'1"'l:;1~9'l'W1'W

7 U"'l~tJ, 6 U"'l~tJ LLtl:;tl~~'1L1!ltJ"'l'Wn'l 3 U"'l~tJ

1?1'll.J~'l~iJ ~\lLL~~\l9'l'W1'WU"'l~tJ ~'1 (Table 4-5)

L,j'We.J~m'l'91LL'Wn"'l'lnn'l'i'VI'lfeature selection
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Table 2 The result of all features.

classification accuracy (Acc) standard deviation (SO)

Naive Bayes

logistic regression

deep learning

gradient boosted trees

support vector machine

77.14

82.14

76.79

86.79

80.00

10.05

11.01

9.62

0.98

11.18

Table 3 The feature selection for weight the decision tree.

feature selection decision tree

glucose

age

pregnancies

insulin

diabetes pedigree function

skin thickness

BMI

blood pressure

0.33

0.11

0.07

0.05

0.05

0.04

0.02

0.01

Table 4 The result of finding the feature selection.

number of

features
feature selection

it cannot be used because

minimum weight (Table 3)

7 - glucose

- age

- pregnancies

- insulin

- diabetes pedigree function

- skin thickness

- BMI

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

number of

features
feature selection

it cannot be used because

minimum weight (Table 3)

6 - glucose

- age

- pregnancies

- insulin

- diabetes pedigree function

- skin thickness

- blood pressure

- BMI

5 - glucose

- age

- pregnancies

- insulin

- diabetes pedigree function

- blood pressure

- BMI

- skin thickness

4 - glucose

- age

- pregnancies

- insulin

- blood pressure

- BMI

- skin thickness

- diabetes pedigree function

3 - glucose

- age

- pregnancies

- blood pressure

- BMI

- 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 SO Acc SO Acc SO Acc SO Acc SO

7 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 84.29 5.27

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

9ln (Table 5) ~~m~';j9tJ'V'IU~lU~~~'VIfiJl1'V'1

(Acc) iJ~l~'1~(;1~tl gradient boosted trees tl~Vl

87.14 LUtl1'L:.OtJt;] LL~~~lLntJ'ILU'WJ.J1Vl~ij'l'W (SO)..
tl~~ 0.80 1'W~':I'Wn1~'\,'I1U99tJ (feature selection)

Vll)..1~lJ1V1tJn Vll)..1tr1N~~l'1'lJtl'l Wf'Wl~ decision

tree 'V'IlJ~lm~Hfu99tJ 4 U99tJ ltilLLri ~~t9llJn'(1tr1~~

Table 6 The result of the classification training: test.

l'WL~tl(;1 (glucose)!l1~ (age) ~l'W':I'Wn1~~'1f1n.n

(pregnancies) ~~ t9llJ:1)'W~ ~ 'W1 'WL~ tl (;1 (insulin)

VI~'191 n'!'Wnt1l1u!ill Lij'Wnl~';j9tJ 1'Wlu LLlJU<jjtl~'(1

L~ tl n 1 ~ Lj-tJ'W~ LL~~ n 1 ~'VI(;1~ tl u'l 'W'lJ'Wl (;190:10~
LUtl1'LoD'Wt;],80:20 LUtl1'LoD'Wt;], 70:30 LUtl1'LoD'Wt;],

60:40 LUtl1'LoD'Wt;]LL~~50:50 LU'1l1'LoD'Wt;]t9l'l (Table 6)

logistic gradient boosted
Naive Bayes deep Learning SVM

train: test regression trees

Acc SO Acc SO Acc SO Acc SO Acc SO

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 3.51 70.17 3.01

70:30% 73.72 599 77.19 1.88 73.04 3.64 76.32 2.24 71.90 2.80

60:40% 76.37 605 7404 3.05 77.31 5.89 76.49 2.44 71.20 5.55

50:50% 68.57 4.29 71.20 2.65 71.20 2.65 71.71 3.55 60.73 3.25

~'1l gradient boosted trees iJrhu~~~'VIfiJl1'V'1 (Acc)
" ,

mjVl 87.14 U~~i'hdJtJ'ILlJ'W)..I1Vl~ij'1'W (SO) mlVl~ as ~

LU '1l1'L oD'Wt;] ~ tl gradient boosted trees iJ ~ 1

U~~~'VIfiJl1'V'1 (Ace) '1ltJ~ 77.92 LL~~rhd:1tJ'ILU'We
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'l''1l'lfl'l)..ll~'1l logistic regression 'lJ'\.,l1l?1nl'l'b1-tJ'Wt 80:20 LiJ'1lfLoTIW,r '1l~~ logistic regression ilr1l

LLfl~m'l'YlI?1~'1lU 90:10 LiJ'1lfLoTI'Wl'lilrhiJ'l'~~Ylfim'V'J iJ'l'~~Ylfim'V'J (Acc) mj~ 75.00 LLfl~r11LdtJ'lLU'W~

Table 7 The errors in classification.

realresult (1)

3

number glucose age pregnancies insulin result (0)

240 0.59

0.80

0.47

o
o

result for system

2

3

123

127 11

22

51

46

36

100 14

4 102 6 0.64

r.nn (Table 7) m'l'91LL'Wnm'l'~I?1'V'Jflll?1 'V'JUrll

Ln I?1U"'l~tJ r11J1V1'Wn'lJ'1l'ltAN~h'l LLUU r;l'W1~ ~'l

(Table 3) 'V'JUrll 'l'~~unfltA~1'WL~'1l1?1 mj~ 0.33 '1lltJ~ ~ ,
, .."

'1lUVl0.119l'W'J'Wnl'l'l'l'lAnTl'1lUVl 0.07 'l'~~U~'W'll~'W~ ~ ~
1'WL~'1l1?1'1lU~ 0.05~'l'V'Jurllil'l'1tJn1'Jnl'l'~I?1'V'Jflll?1~'ld~ , ,

~ ~ c ~ ~
'l'ltJnl'l'Yl 1 )..Inl'l''''llLL'Wne-ll?1'V'Jflll?1 'll'l9lnnl'l'

91LL'WnU'1lnrll b-h,j'Wt'i'ALU1V1'Jl'W (result(0)) '1lU~ OA1~

0.59 LiJ'1lfL~'Wl'l e-Iflnl'l'9l LL'Wn9lnd~UU result for

systemU'1lnrllL,j'Wt'i'ALU1Vl'Jl'W (1)LLl?!e-Ifl~~nr;l'1l'l (real)

~'1l hh,j'WhALU1V1'Jl'W (0) 1'W~'J'W~ile-lfl'Vh1~Lnl?1

ml)..1~I?1'V'JfllI?11'Wn1'l'91LL'Wn ~'1l ih~~unfl tA~1'WL~'1l1?1~

o
0.41

0.20

0.53 o
o

184

o 0.36

127 'l'~rKum~n~'l~'JtJ vh1~Lnl?1m'J'91LL'Wn~~I?1'V'Jflll?1

rl 1 L,j'W t'l'A LU lV1'J 1 'W LLl?!tl?1tJ A 'J 1)..1L,j 'W91'l 'l':; rKu

n~ tA~1'WL~'1l1?1 ~'lm'1lm~ L,j'Wt'l'mU1V1'Jl'W~'l~'JtJ

LLI?!~'JtJ e-Ifl~~n r;l'1l'ln~U'V'JUrll hJ L,j'Wt'l'A LU1Vl'J1'W

'l'1tJm~ 3 LLfl~4 'V'JUrl1r11J1I?11fl'1lu1'W'l'~rKU~1~
LLl?!ilU9~tJ~'W 1ilWl1)..1LLiJ'l'iJ'J'W L'll'W'1l1~~'l 91'W'J'W

m'l'~'lAnnil91'W'J'W)..I1n L,j'Wr;l'W~'l9~'Vh1~Lni?ln1'l'

~ l?1'V'Jfl11?11 'WnTl'91 LL'Wnt'l'A LUlVl'J1'W tl?1tJnl'l'~~tJ

'V'JUrl19 ~m 'l'~il9'iltJ nl'l'L ilu hfl LUlVl'J l'WVl1-'1lhJL,j'W

'i' J', ~ 0"1' ~ ~ 0

b'l'A LU 1 VI'J 1 'W'lJ'l-J'1ltJ nu VII'll tJ u9 9 tJ b'Wn 1 'l'91 Li'Wn~

LLI?!'1l1~LV1tJ'l22;j y'h1~Lnl?1nl'l'~I?1'V'Jfl11?11'W91LL'Wn 91nmi5~tJ'V'JUrl1mf)il9'iltJm'l'L,j'WhALU1'VI'J1'W

hA LUlVl'J 1'W ~'l'V'JUrl1~'1lJ;l fl LLiJnl'l''J'W1 'W'l'~ ~U r11 Vl1-'1lhi L,j'Wt'i' A LU1V1'J1'W~'W'1l~nUVlfl1tJU9~tJ Iums
~'W~~'W1'WL~'1l1?1LLfl~'1l1~ L,j'Wr;l'W 91 LL'WnLLfl~m'l'~~tJn'V'JUrl1n1'l'~il9'iltJt'l'A LUlVl'Jl'W

'l'1tJn1'l'~ 2 Ll'1 1?1n1'l'~I?1'V'Jfll 1?11'W91 LL'Wnt'l'A il~mH'W~LLUU~'ltAN~¥l'l L'll'Wm'l'il'l'~rKUr11J1[i11fl

'V'JUrl1Ln1?191n 'l':;rKunfltA~1'WL~'1l1?1 tlu1'W'l'~rKu~'1~'1 1'Wn'l'~LL~L~'1lI?1Ln'W 125 nfl~nf)..ll?!ml?1:n~[i1'l' tl?1tJ~ ~ ~
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~'J'Wl'V1rYV\flJ~lnl~fhJll'nmn'W1i"l:::Li~'Whr1~U1'VI'Jl'W

'VI1'flm99:::~U99tJ~'W 11'Jd-.I~'JtJ L'll'Wm~~m'J:::'fl'J'W

m~~'W'WDm~d-.lmnU'Whr1LiJ1'V1'Jl'W LL'i'l:::r1'W~~mtJ, ,
d-.I1nn~l 45 ;j~'WhJ LU'W~'W

"""'" """" <V I""""""'"'W'flmln'Wm~9tJ~1J'Jl'JDmmuu NaNe Bayes

L'VId-.ll:::nuoii'fld-.l~~LU'WLLUULU'Woii'fld-.l~I?i'flLC'fl'l(continuous~ ~
data) (Medium, 2023) 'lfin1~LLUU deep learning

L'VId-.11:::~d-.lnun 1~ l-noii'fld-.l~~l'W'J'Wd-.I1n1'Wmn~tJ'Wf~ ~

hJ'13'1d-.11mrn (Thai Programmer Association, 2023)

LL~:::'lfimnLUU support vector machine L'VId-.I1:::~d-.lnu

-if'fld-.l~~LU'W~n~n.!:::LLUU'fl'Wmd-.lL'J~l (time series)~ ,

LU'W~'W91n'lfim~'l9mr'l~ld-.1'lfi~U~1~lh:::~'Vl~m~

1~~'1d-.11mrnLC'fl'l91n~u~1-if'fld-.l'1'l~ L'VId-.ll:::~d-.lnu'lfim~~ ~

"1 ... ".1 ...'Wnln~tJ'W~u~:::LJl'Vl'W (Tepdang, & Ponprasert,~
2022) LL~:::l'W~'J'W'lI'fl'l logistic regression analysis

LU'W'lfim ~~i.J~:::~ 'Vl~Jl1~ nl'l~'1d-.1191n gradient

boosted trees LC'fl'l logistic regression L'VId-.ll:::~d-.I

nu-if'fll;j~L~'fl~l LL'Wn~lLu'Wl~f1'V11'fl1~Lu'Whf1 ~'1n'fl

1~ ~ 1 ~i.J ~:::~'Vl~ Jll ~ ~1'W~:::rKu 'VIC'I (Kasetsart

University, 2018) LL~:::~l?IvhtJ'lfim~ gradient boost~d

trees ~i.J~:::~'Vl~Jl1~~~~1?I LC'fl'l91n~u~1-if'fld-.l~m~, ~

Lu'Wl~f1 LiJ1'V1'Jl'W~~n~n.!::: LLUU~'11f1N~fl'1~'1

~U~l L'VId-.ll:::~d-.lnU'lfim~ gradient boosted trees ~

~n~n.!:::n1~L~tJ'WfLLUU lf1N~fl'1 LLUU~'W1~ Ll?ltJ91n~
~:::uum~i.J~:::d-.l'Jm.J~1~~¥1'1Lr1N~fl'1LLUU~'W1~ rK'I

(Figure 3) ~'1~m~~¥1'11f1N~h'lLLUU~'W1~~1'W'J'W

d-.llnl'Wn1~~lLL'Wnhf1 ~'JtJ'lfi gradient boosted

trees (Dhurakij Pundit University, 2023)
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Figure 3 The tree of gradient boosted trees.
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"'lIn m J''l9tJY'llyh 1~~'1l i?If'l~'1l'lflLJ,nw'l9tJ

l'WnlJ'Y'ltJlmnrVI~''1lnlJ'"hLL'Wn~tI'JtJbJ'f'lLmVl'JI'W~

LLLJLJ gradient boosted trees ~ LJ J':; ~ VI~ 111 Y'I

'i3 '1 ~ ~ i?ILn '1lbLJ~tJLJ LV1tJ LJn LJ'lfi nIJ'~ 'W1~L~tJ 'W!

~'Jmf'l1'1l'l (Lai, Huang, Keshavjee,Guergachi, &

Gao, 2019) LL'i'1:; (Selvi, & Muthulakshmi, 2021)

LL'i'1:;l'W~'J'W n 1 J'91 LLun~tI'J ubJ'f'l LLJ1V1'JI'W ~'J tJ loTI~
'lfinl J'~tJ'W!~'JtJ Lf'l1'1l'lbi?ltJn IJ'VIIU"'I9 tJnlJ'rl i?IL~'1ln

flru~n~ru:; Y'l1J'·hl~~'1li?lf'l~'1l'lnu.:JI'W'l9tJ (Nagaraj,

Deepalakshmi, Mansour, & Almazroa, 2021) ~'l
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