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Abstract

The objective of this paper is to compare classification modes and study factors associated for stroke
prediction in the elderly in Somdech Phra Pinklao Hospital, Bangkok, Thailand. The personal medical records
of elderly patients who are over 60-year-old and visit the hospital in 2018, total 28,928 patients have been
collected and preprocessed. Because of imbalance data, over-sampling technique is used to increase smaller
group size. Then they have been partitioned into two groups. The former (80%) is used to construct models,
which are the stepwise binary logistic regression (gim) and decision tree models (ID3, CART, J48, CTREE and
C5.0) with Bootstrap Aggregating (Bagging). While the latter (20%) is used to evaluate the accuracy of the
model. The result shows that the prevalence rate of stroke patients is 5.50% (95% CI 5.24% -5.76%). The
most effective model is the C5.0 decision tree model with the accuracy of 95.31 percent, sensitivity of 94.48
percent, specificity of 96.12 percent, the positive prediction value of 95.93 percent and the negative prediction
value of 94.73 percent. Using the C5.0 decision tree model, the important risk factors effecting on the stroke
of the elderly by order are Transient ischemic attack, Age, Anemia, Epilepsy, Smoking, Clotting disorder and
bleeding, Head injury, Heart disease, Cancer, Drinking alcohol, Kidney disease, The presence of implants and
implants for the heart and blood vessels, Sex, Hypertension, Diabetes, Body mass index, Disorders of arteries,
arterioles and capillaries, and Pulmonary embolism. While Overweight, obesity & hypernutrition and Metabolic

disorder are not included the model to classify the stroke of the elderly.
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VL@T pi = Dl

= ] v ] é
u%mwgmawagmﬂu%mw%g C; ©9 |D| uay

A : | & A e =
fa ﬂ’]ﬂ’s’lllu’]ﬁlzl,ﬂu‘ﬂﬂlaﬁa%ud §

IC;,D| fa ﬁwumﬁayaﬁa%ﬂwg@ﬁaga D uaz C,D
\ie C;,D fa meﬁagaﬁayﬂuﬂm@mg C(i=
1,2,..,m), x Lmuqmé'ﬂwmxﬁgnLﬁaﬂlﬁlﬂuﬁ's
Fruundaya v wnudrnwanardulyldaaq
ATAANEME X LA D] unn ﬁ‘hmuﬁagaﬁ'ﬁm
X = j InUYINILRaNA TN BT fieait

1. A1nuwA21u3 (Information
gain: Gain) w1 LENIZALAMNEINTOVBINT
duunaavaInUANEm: WigreINTIaLdn
bits 3NN (6)-(8) lawazRanyoiaanainen

A
3J’1ﬂ“/lﬁ;@]
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info(D) = — X%, p; loga (p;) (6)
info,(D) = Xy x info (D)) 7)
Gain(x) = info(D) - info,(D) (8)

2. @18@IFIBLNG (GainRatio)
Lﬂuﬁa*’f’?@ﬂﬁuﬂa*’gﬂﬁagaaamﬂwg@"ﬁagaﬂaﬂﬁ
w"@ummmﬂmmumwfIﬂmﬁa‘t"ﬁ@hmummf
luﬂﬁ‘il,n_i\‘l‘lg@l’ﬁ/aQaﬁlzﬁﬂmﬁ@lﬂﬁwL&%LSUGLﬁ@"ﬁu
VL@TLfiaqmﬁ'nﬁm:ﬁﬁﬁé’aﬁmimﬁﬁmﬁﬁﬂﬁmﬂu
$1%0n d113aissleweneuRazaananaIw

LOULDHIRY I@]mh‘:Uqﬂ@i‘msﬁmafﬁavlacﬁml,nu

mwiﬁ’mmﬂ"ﬁ@h “Split information” F492UFA
ﬁoﬂ%mm‘*ﬁagaﬁgﬂﬁmimﬂﬂ pmIutatayaluge
doya Daantiu v qwﬁagaﬂammmﬁlu
AMUANIIAT X ealdmnAdasdInng aIaumIn
(9)-(10) I@]m:ﬁmamuﬁanmmﬁmnﬁqﬂLﬂu
qmé’nHm:ﬁﬁ]:ﬁwmlﬂummﬂomﬁm

o D; D;

splitinfo,(D) = — }!=1%10g2 (%) ®)
S Ratiofs) = GO

GalnRath(x) T splitinfoy(D) "

3. aaia% (Gini index) AwNNTIN

] a Q€ v dld v dld
anwhivignivesratoya D Niliwavestayand
wmﬂﬂgmadiagavlajmﬁauﬂ”uagll' AIFUNIIN (11)
Iuﬂﬁiﬁmsqumé'ﬂwmz x zudsgadayaiiu 2

7T HoELYINIH (Dy, D,) GIEUNNTN (12) WM

Arauiidtlosguansniz x lasazAarsanidan
mﬂﬂ"]ﬁaUﬁq@Lﬂuqmﬁﬂum:ﬁa}:ﬁmﬂ%’lumi
wuIngu frdsaftazleimsuduldaagulauny
J48 ey CART

Gini(D) = 1— Y™, p? (11)

Gini, (D) = 2 Gin

|D|
wispildanldauldmasuladaluil

Maulddadulawvy D3
(Iterative Dichotomiser 3: ID3) azlduann1snsle
nqujinmns lasldannuanuiiduaiiainagly
Auansuzlalunsduuntdoys (18] wiswiile
WI T rpart with split = “information” ¥ 84 rpart
package lulisunsy R

) dulaaadulanuy C4.5 (J48)
wldnannsidsinudnlidaaulauuy ID3 wad
mydsudpldlgldnudaymdaianm LLa:ﬁaga'ﬁ'
fiengnwinle Twnsmansaimsdiundadulsl
16 (Pruning trees) lasazlddraanainnuiduas
Tadrazldquansuslalunisduundaya [19]
NuIspilEWsiTw J48() 189 RWeka package bt
ldsunsu R

@) dnlvaadulawuy CART

(Classification and Regression Trees: CART) 3¢

i(Dy) +

|D |

= Gini(D,) (12)

aasarInuanladaaaulanuy c4.5 udznusald
Auaulsidadsunmlauaslilals rule sets wazas
adulddafulauuuaainiaiian (Binary trees)
lapazldaridfiduariadnzldquansuslalu
mMaduuntoys [20] WISl WS T rpart with
split = "gini" V83 rpart package luldsunsa R [21]

(4) duldaadulaunvaganuany
\Jawly (Conditional inference Trees: CTree) 131w
Unbiased algorithm Qﬂv‘i‘wmifmﬁaqmnﬁuvlﬁ
Gaauladn 9 1Iu CART uaz C4.5 inazfandlu
ﬂﬁLﬁaﬂqmé{ﬂwmﬂ@Uu”muﬁaﬂqmﬁﬂwm:ﬁﬁ
WIUFNITANIANT uddnlaiaaFulauuy CTree
szlimsnaseusuufgnun1adauaziansanen
p-value ﬁﬁﬁwﬁfaﬂﬁqmﬂué’aLLﬂqifagaLLuuaaa
matdan [22] wIsuitlewaritu ctree 289 partykit

package lulisunsy R [23]
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(5) dulaadulauuy C5.0 (C5.0)
Qﬂwuwu%ﬁuLﬁumﬂﬁuvlﬂm"ﬂﬁulmmu C4.5 Lo
[RNAINNLN RS TIN1TIunnar8n131755
Boosting kazfidsz@ninwaninluudvasainaia
AMITRUIBANNIN wazru1aveIdulinaaula
LLazmmmlﬂ@Tﬁwﬁagaﬁﬁm%mmh SRYLL
sasiupiiadayalna 9 uazdayaswialng (4]
(ﬁﬂ‘]:ﬂiﬁ sa:lﬁﬂmﬁmaﬂﬁﬁ www.rulequest.com)
lagazldannuanuiidudiaiialiqminwue
lalumsdwundoya NWIS LT C5.0 289
c50 package lulisunsy R

3.3 Bootstrap Aggregating (Bagging)

inafia Bagging tdwnafianiislu
mﬂﬁﬂmimuﬂajm]”';ﬁi'umﬂﬂimﬂ (Ensemble
technique) taLAnUszAnsawnsvhwe lagisu

mmﬁw*‘q@iagaﬁﬂﬂuﬁwmu c ﬁ@LLUUﬁ;N‘ﬁ’]

15197 3 Confusion Matrix
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(bootstraps replacement) LAITNUIETINAILLLAY
adteldgaiuninue uazarldnansvinwsves
udazgaLoy (9;) Faonmzndusanuinandunse
Lﬂuﬂszmwﬁaga WS shanfasoniemnans
W8N (D) Tagmstade (averaging) ®39N1IAN
@hﬁwumﬂﬁq@ (voting) FINIIRINANIIRIWY
FIUNUVDITOYANAN ﬂ“gmfm:ﬁwa@mm
w5t TInpaInTU Tz paz R A LR 8
auuule [25]

4. maSsungulszans MnsaIn UL
myladszaniniwvesalrnuulasly

?1314 Confusion Matrix 141 2 x 2 @ud(ﬁlﬂ‘iﬁdﬁ 3
%dﬁ?ﬂﬁ’]u’lu@v’laﬂﬁdﬁﬁlLLUUﬁﬁLLuﬂqﬁQﬂﬁmLLax

"lsjgﬂﬁao

Actual class

Predicted class

Yes (+: ilulya)

No (-: Taitlwlsa)

Yes (+) True Positive: TP
No (-) False Negative: FN

False Positive: FP

True Negative: TN

NIEWIAIANS 9 LANTALZENTAIN
283MUULNMITNME adsa Uil
1. @ranuuang (Accuracy) lwnne

’Slﬂﬂizﬁ‘ﬂ%ﬂ’w\lﬂ’ﬁwU’]ﬂiﬂi‘llﬁ]\‘i@ul”] LL'U‘UI@]EJ'E’J&I

duwimlas  Accurac = IP+TN __
Y = TP+FP+FN+ TN
2. @1a218'l (Sensitivity) W38 True-
Positive Rate tTun1310Use&nTAWAIIWNEINTDL
andaslunguiaula da dandruniauiidu
15359 9 nanwananlanauln duimlas

Sensitivity = Tp’l;_PFN

3. 1AW (Specificity) 138
True-Negative Rate Ldun1357aUsz&nTa1wnns
wensatdandugndaslungudn 9 Aa dansin

Aeuilidulsanivuanasalaunaay dmwinlas

Specificity = %

4. ANVIWIUNAUINRIBATNEINT DY
WauINn (Positive Predictive Value: PPV) flo oaMEI

a A o P a °
'Y]ﬂu“(]‘g]ﬂﬂ’]u’]ilwﬂLﬂ%U'Jﬂ‘Y]Lﬂ%Iiﬂ‘ﬂ'N § AT

TP
TP+FP

5. ANYNWLNARLRIDANWENNTINAAL

lag PPV =

(Negative Predictive Value: NPV) fa 8830 Eh%‘ﬁl

lil o ) lil 1 &) a o
ﬂu‘ngﬂmmsmmﬂuauw"lmﬂukmsa 9 ATUITH

TN

I@U NPV = FN+TN

NANIANE

1. Namﬁmsw:‘v\‘”agamuqﬂﬂaﬂnm

A

N81 i‘!ﬁl,"ﬂ’ﬁ‘ﬂ‘i_l%ﬂ’ﬁ

23Xe

U

;‘Jl"gamqﬁmﬂfm’%mﬂsawmmaauLé‘i’fa
wizduinalusznineiud 1 ansay 2561 - 31
AN 2561 1% 28,928 A dwlnpjiduiwe
Wi (57.36%) LLa:ﬁaﬂqLaﬁu 71.88 U fidaod
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vaamsagluinusilnd (56.93%) sa9a9undnnie
§au (31.17%) ldduuaanaged (87.59%) laigu
‘1.4'1;1%‘ (88.46%) uazdrulng Liidlulsasng g Adnw
aniulsaanuaulaia
damanugnraImMuialinnasaiion
a:uawaoggamﬂqﬁﬁﬁuu’%mﬂ@mm WAL
5.50% (95% Cl 5.24% -5.76%) WazWU 1Ja38LNe
uaclsnanuaulafaeziisindgmmiugmdulse
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naoalRaaauad vuAainaTiodlanmdnlsa
WaALIaAFNaINNNNIUNARTN Tauaz 2.90 (95%
C1 2.72-3.10) uaziidulsnanuaulafailona
ulianaeaifeasuasuinnignlidulsaay
aulafia Sasas 3.48 (95% Cl 3.28-3.70) suilade
A A A e o a1 wd

au 9 uazlindu 9 wlifitsddydegnidule

RROALRDARNDY

a13wn 4 1w Tasas drads wazAudosuwinaigwsestayaiugudgiargduunaudihonduuas

1 & =1
Ladulsavaaaiionsuad

.z Tsaviaaaliandnas
aNaNg % 3
) Taidn i
ANF0A x s x S x s
a1g 71.71 8.68 7477 9.49 71.88 8.76
ANE0A n % n % n %
LNl
jgH| 11496 39.74% 840 2.90% 12336 42.64%
m@d 15842 54.76% 750 2.59% 16592 57.36%
ABHNIANE
#asni 18.50 1131 3.91% 62 0.21% 1193 4.12%
J2HI19 18.50 - 22.99 15489 53.54% 980 3.39% 16469 56.93%
ITHIN9 23 - 29.99 8541 2953% 477 1.65% 9018 31.17%
$1nn71 30 2177 7.53% 71 0.25% 2248 1.77%
nMshaLaanagas
(?]l&l 3314 11.46% 276 0.95% 3590 12.41%
"I,uau 24024 83.05% 1314 4.54% 25338 87.59%
msgnq‘n""
8§ 3029 10.47% 305 1.05% 3334 11.53%
i qu 24304 84.02% 1285 4.44% 25589 88.46%
q%éﬁaaaa 5 0.02% 0 0.00% 5 0.02%
Tsanzi59
laiiin 26110 90.26% 1532 5.30% 27642 95.55%
1w 1228 4.25% 58 0.20% 1286 4.45%
nelaianng
laiidu 26647 92.11% 1526 5.28% 28173 97.39%
W 691 2.39% 64 0.22% 755 2.61%
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- Tsanaantdananas
ayaiug % 398

Taidn i

ANana x s

=
)
=
)

[ a a a -
ANZUTINIVDILRDARAUNG HaziRaAaaN

laiudn 27280 94.30% 1581 5.47% 28861 99.77%

1 58 020% 9 0.03% 67 0.23%
Tsawnnnm

laiiin 22265 76.97% 1173 4.05% 23438 81.02%

$1)} 5073 17.54% 417 1.44% 5490 18.98%
naalsaanuazazlazwinisiin

T 27286 94.32% 1589 5.49% 28875 99.82%

$1)) 52 0.18% 1 0.00% 53 0.18%
AMzEan lawinlnG

T 27327 94.47% 1589 5.49% 28916 99.96%

$1)) 11 0.04% 1 0.00% 12 0.04%
Tsaaadn

T 27221 94.10% 1515 5.24% 28736 99.34%

$1)) 117 0.40% 75 0.26% 192 0.66%
AEWABALEAENBIATIATIY

laivdn 27190 93.99% 1528 5.28% 28718 99.27%

1 148 051% 62 021% 210 0.73%
naalsanale

laivdn 25102 86.77% 1369 4.73% 26471 91.51%

vl 2236 7.73% 221 0.76% 2457 8.49%
Tsaanuanlatia

laivdn 16749 57.90% 582 2.01% 17331 59.91%

W 10589 36.60% 1008 3.48% 11597 40.09%
Tiﬂ"émﬁaﬂqﬂﬁ%ﬁﬂaﬂ

laivdn 27309 94.40% 1587 5.49% 28896 99.89%

$1)) 29 0.10% 3 0.01% 32 0.11%
nq'&lfiﬂwawaamﬁammo viaoAlaanuAdtiay Lazviaoataankas

laiudun 27242 94.17% 1580 5.46% 28822 99.63%

$1)) 96 0.33% 10 0.03% 106 0.37%
Tsala

laiudn 25045 86.58% 1425 4.93% 26470 91.50%

1w 2293 7.93% 165 0.57% 2458 8.50%
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. Tsavianatiandnas
ananHg 1 — - 598
TaiTw Dy
AEnNA X s X s x S
NMIUIADUN AT
leiLﬂu 26850 92.82% 1543 5.33% 28393 98.15%
v 488 1.69% 47 0.16% 535 1.85%
msﬁqﬂnmﬁifoua:ﬂ@ndﬂwaaﬁ"ﬂml,amaamﬁaﬂ
VLN 1l 27114 93.73% 1574 5.44% 28688 99.17%
W 224 077% 16 0.06% 240 0.83%
N 27338 94.50% 1590 5.50% 28928 100.00%
2. maIsunsudseantaine el ﬁagamjwﬁfamﬂﬁﬁhmuﬁagamaa'ﬁ'uaadmju
GRIGIT, InalAsanu (27,984 uaz 27,030) LHusurusiw

NMINTNAIFOUTDRNNAVDIA LU
gm wuin @undssulrgifszauanusunusen
= ' v [ A 6
TRLIRGLICRRES weiei'lal LA 0.80 eVLN WK
Stevens [17] 3989 lddalWiAaTynianusunus
VEILEWLLILINA LLa:Lﬁaamm‘hmuQﬂaUﬁl,flw,l,a:
L ulsanaantfeasN iU RIALANAIINWIN
(1,590/27,338) Qﬁé}”ﬂﬁﬂfmﬂﬁﬂ SMOTE tiNaLiu

Y& 55,014 A mmfuuﬂﬁagmﬂu 2 7@ TAUIN
Ao gatayaidnduiaoaz 80 (44,011 awu) uazld
INAkA Bagging I@mﬁuq@iagamﬂq@iayjaﬁﬂﬂu
ugwannisnaa 10 70 weldaemuuudaae
iadadunniasIny LLa:"g@‘ﬁ'aaaﬁa 70T0YA

NARAUTBHAZ 20 (11,003 A) WNa lNaARaUAILLL

! !
ROC

J48 *

g }

CTREE *

Methods

CART

C5.0 *

o3 b a il

T T T T T T
06 07 08 08

| | | T T T T
06 07 08 08

zﬂﬁ 1 ﬂizaﬂ%ﬂWWﬂ']iﬁﬁLL%ﬂQﬂ? EJISF]‘ME‘]E]@]Lga@ﬁ&ladﬁﬁ%%ﬂﬁﬂ“ﬁaaaﬁﬂN%’*ﬁ’]LL%ﬂ@]"INﬁ"J Uy
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Fuuuiandnslunssuun
AsfialsavaeniienaNad Aa GILLL gim LA
wafiaduliaadulanuy ID3, CART, J48 (C4.0),
CTREE uaz C5.0 S2anuinadia Bagging laswuin
ﬂszﬁﬂﬁmwmaqmiﬁmuﬂgﬂaﬂsﬂ‘ma@Lﬁa@
FUBIAILAIULUAINENITIIABRINITAT LA
Q’ﬂaﬂIiﬂma@]Lﬁa@amavl,@huiuﬂﬂﬁauﬁnqa eH
WaRsanluudszdtnuinnaiadulddaiule
LUU C5.0Hf1 ROC (¥ = 97.75%, s = 1.01%)
dg1a210'l7 (F=99.93%,s = 1.65%) L A<
AIRNTUNIE (X = 95.23%,s = 6.14%) §Inin
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GILLLAY 9 uazdaranuudsdiiwsaddn ROC
wazdA1A18'1331nN13¥1 Bagging 31131 10 7
ey . @ A A
wesnieuuudu 9 (Ui 1)
lugatayanasauliuaaynig
a a =1 s U = a
Lﬂmumﬂumuauﬂuqmagaﬂﬂﬂu Ao inadia
duliaaaulanuy 5.0 FUszanSanlunissuun
qaﬂdm‘“ﬁuuuﬁu 9 lasfidrarnuuaingrluns
FuunTouay 9531 ANAI1NLY Touay 94.48
ANANNT N TDHAS 96.12 ANTNWNLNALIN TaHRS

95.93 UazAIINENAAL T8z 94.73 (639N 5)

A1519% 5 ﬂi&ﬁﬂ%ﬂ?Wfﬂiﬁﬁu%ﬂéﬂ?ﬂIiﬂﬂaa@Lﬁﬂ@ﬁuadﬁﬁﬁ§ﬂ§@ﬁﬁ¥ﬂﬂﬂﬁ@uﬁﬁuuﬂ@?uﬁauﬂﬂ

AMUY Accuracy Sensitivity Specificity PPV NPV
ID3 72.88 61.75 83.66 78.55 69.30
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glm 83.62 79.78 87.35 85.94 81.68
J48 86.36 83.90 88.74 87.84 85.05
CTREE 87.24 84.34 90.05 89.15 85.58
C5.0 95.31 94.48 96.12 95.93 94.73
Rules: Rule 110: (516/55, Tift 1.8)

Rule 1: (724, 1ift 2.0)
age > 69
age <= 69.99133
-» class Pos [0.999]

Rule 2: (839, 1ift 2.0)
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age <= 70.99721
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Rule 3: (846, 1ift 2.0)
age > 71.00771
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age > 80.99021

age <= 81.01405

2 Neg

X7 Neg

x8 Neg

x14 = Neg

-> class Neg [0.892]

Rule 111: (2, 1ift 1.5)
cigar = 3
-> «class Neg [0.750]
Rule 112: (41057/18771, 1ift 1.1)
x8 = Neg
-» class Neg [0.543]

Default class: Neg
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"cigar-NMIFUYRI" "x3-n1zudidrvasfaaialng
LAZLRBABAN" "X14-NTUNALIUNATH" "X9-N{

Tyarala" "x1-lsauzi59" "drink-n130uLaanagas”



68 | Vol. 16 No. 1, January — April, 2023

"x13-l3nla" "x15-m3figuninifuazdgndoves
. - .
P ALRENAIALRDA" "sex-LNA" "x10-15ANINNAU
Ta%ia" "x4-1301U1%21%” “BMI-A1aTHhuIan1y”
"x12-ngulinvasnaaaiienuas naaaiiaauastan
A Aa A o A

uazvaaaiaanas” uaz x11-linduifangaduiaa”

Fnifa3uN Ll gInasdanIT3LuN
diaolsanasaiianausd Aa "x5-ngulindiuuaz
NlTIINISAR Waz "X6-N1ztNINa Y luain
Hayn@"

a I3
717

AT UIABUAILLY gim wazawlal
dafulawuy ID3, CART, J48 (C4.0), CTREE uay
C5.0 INNUINAdiA Bagging tWaduunnsiiialse

v dld 0'2’/ ] J
WaaALRAFNBIVBIFIDYNTBNLAILA 60 danly
ATINITUUSMINLTIN LRIV LAANIZTUENE b
FLRINIIUN 1 WNI1AN 2561 - 31 TUINAN 2561
FIWIB 28,928 At WUINUTLENTAINNITILYA
dihelianseaiiaasuasdisinaiinduldaadule
LU C5.0 qd'ﬁqﬂ Imﬁﬁm’nmmuﬂwgaﬁa

A o o a o
95.31% TIROAAROINUINWIFLVDI Maung Las

lé 1 £ Y A = ] o
Aye TInunanliaadulanuy 5.0 Sanuuinen
u1nnin auldaadulauuy CART [24] uazdulsd
daaulanuy C4.5 [26] Sauduiwszdaunuuign
= J dl v o dld&/ T <
WAl AU NNa [T N5 unaawlidnazdunis
@ o A = . o A £
I NINLENNIILAZ NI NUALSITY [26]
awldandulauvy c5.0 lagsrangns
FIMUNTINNIFH 112 NP UazNUINTITENRINAGD
miﬁ‘huungl”ﬂ'sﬁIﬁﬂmamﬁa@auaaSmmwﬁm”u
ANNAATY AD N1ITWABALRDARNDIATIATII BT
nzlaaas lsnaudn msz;mq‘m%' ANITWTIAT
PYpILROANAUNALATLADADAN NITUNALILNATIHE
ngulsanala lsauzise miduueanazad lia'la
= 6 ' a A
m‘mqﬂﬂimﬁmazﬂgﬂmwaamlaLLa:mamaa@
VN 13ARNNARIATS 1IALUIAINY ATHNIANNY
ﬂaq'uiiﬂmamaamﬁamlm RROALRDALAILDE LAY
A a A o A
naaaLRoANa Y LLainﬂauLaaﬂq@muﬂﬂa@
td v Qo ™
TIRDANRDINUKNANITANEINALALY [27], [28],

[29], [30] LB% Taapn1stAianINznanalRaaaNad

Naresuan Phayao Journal

asiaTnmluay I maanngayvaIn1siiln
A = = o Ao, o
lsavaaatfoasuad 3adudadundranlung
’ﬁﬁLLuﬂtgﬂ?UIiﬂ‘lﬁaa@]Laa@]ﬁNaﬂﬁa 09891178
v A A & A <
Ta3801g) Liheanilaangundu wasaiaanas
A o a <& A
wauan e TauRITwlnuadnaaaiianazum
= & Aa o A ° o
LLazmeumﬂmim"lmuuuawugummnmlﬂg
Mfaa lnarwazuauaIas 9 J9vilwanuies
mdulsansoaienauadNylt SIgaanaaIny
NeNUNINDIMAINY 55 1 Tomansidulsaiiaz
R . . .
RN widuaosvinlundsie 1010 wazwudn
N1NNIT 75% °1Jaa;}fﬂaUiswaamﬁa@auaaﬁmq
11N 65 I [29] dautfassnizlafaansazyinld
21N13209 3RV a0ALR AR FNBILERILTEEI9INANRDY
Lﬁ@mmm@mﬁﬂ a%m%'uﬂm”ﬂm‘sguy%?ﬁfmﬁu
aNNLRDIdanI Tl ulIanaaationsNed Lhadan
Aa A a & el a
luywidasfilafuuazariuauvanan loddadaim
M IRUSU e anTLanaaad wazduaIvina1uns
=} o v =) =3 Qs ldl Qs
naaalRearinlrvasaieandiad luuaeNiady
AMzudIaa2a9RaalalnALazIRanaa N BUIZLAY
ANNLREIABNITINANIIZRADALREAENBIAY
A A a A o A
Luaamm:m@auLaa@"lmvl,ﬂqmumamaa@lu
suadlenIatanle e
gawtTadanarnuulylailuldinuun
;‘Tﬂmiiﬂmamﬁa@auau Ao ﬂ@juisﬂéffmua:max
Tnruinain uazn1azininata luduldalnd
2199zLitasnnandwngegeenyidnunis
TN LTINELNAFNLAINTETUNETA1ITNIRD I
' ¥ o A A o A
Tsadandnetasannilaifisuiadsan 9 lasans
L A = A
lunguifihefidulianaaaifonsuas

=) =)
naanssndsznd

VY E]'UQRLI’N‘W mmaamﬁawnﬂum 5'1
NIVULLAN ET'Y]‘H’]'EL%G ﬁ’]%%ﬂﬂ'ﬁ’]ﬂﬂ%m’i’]tﬁﬂ’aﬂﬂn‘ﬁ

sudonlunsansazad



Naresuan Phayao Journal

LONAIID19D9

(1]

(2]

(3]

[4]

[5]

[6]

[7]

International Health Policy Program (IHPP).
The study of national burden of diseases and
injuries among the Thai population in 2014.
Nonthaburi: Graphico Systems; 2017.
Bureau of Non Communicable Diseases.
Number and rate of patients in 2016 - 2018
(hypertension, diabetes, coronary heart disease,
stroke, COPD); 2019. [Cites 16 June 2021].
Assessed from http://www.thaincd.com/2016/
mission/documents-detail.php?id=13684&tid
=328&gid=1-020.

Strategy and Planning Division, Office of the
Permanent

Health. Public Health Statistics A.D.2019.

Secretary Ministry of Public

Nonthaburi: Strategy and Planning Division;
2020.

Zhuo Y, Wu J, Qu Y, Yu H, Huang X, Zee B,
et al. Clinical risk factors associated with
recurrence of ischemic stroke within two
years: A cohort study. Medicine. 2020;99(26):
€20830.

Muntham D, Ingsrisawang L. An Application
of Decision Tree Algorithms for Diagnosis of
the Respiratory System: A Case Study of
Pranakorn Sri Ayudthaya Hospital. Journal of
Health Systems Research. 2010;4(1):73-81.
Hongboonmee N, Trepanichkul P.
Comparison of Data Classification Efficiency
to Analyze Risk Factors that Affect the
Occurrence of Hyperthyroid using Data Mining
Techniques. Journal of Information Science
and Technology. 2019; 9(1):41-51.
Thanathamathee P, Sirisathitkul Y. Improved
Classification Techniques for Imbalanced
Data Sets of Elderly’'s Knee Osteoarthritis.

Thai Science and Technology Journal.

2019;27(6):1164-1178.

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

Vol. 16 No. 1, January — April, 2023 | 69

Boonchuay K, Sinapiromsaran K, Lursinsap
C. Minority split and gain ratio for a class
imbalance. Proceeding of Eighth International
Conference on Fuzzy Systems and Knowledge
Discovery; 2011 july 26-28; Shanghai, China.
Chawla NV, Bowyer KW, Hall LO, Kegelmayer
WP. SMOTE: Synthetic Minority Over-
Sampling Technique. Journal of Atrtificial
Intelligent Research. 2002;16:321-357.
Paranya P. Improving Decision Tree Technique
in Imbalanced Data Sets Using SMOTE for
Internet Addiction Disorder Data. Information
Technology Jounal. 2016;12(1):54-63.

Gosain A, Sardana S. Handling class
imbalance problem using oversampling
techniques: A review. Proceeding 2017
International Conference on Advances in
Computing, Communications and Informatics.
2017 September 13-16; Udupi, India. IEEE
Xplore; 2017.

Fernandez A, Garcia S, Herrera F, Chawla
NV. SMOTE for Learning from Imbalanced
Data: Progress and Challenges, Marking the
15 -year Anniversary. Journal Of Artificial
Intelligence Research. 2018;61:863-905.
RStudio RStudio: Integrated

Development for R. MA: RStudio, PBC; 2020.

Team.

http://www.rstudio.com.

Torgo L. Data Mining using R: learning with
case studies, CRC Press; 2010.

Gareth J, Daniela W, Trevor H, Robert T. An
introduction to statistical learning: with
applications in R, Springer; 2013.

Kaiyawan Y. Principle and Using Logistic
Regression Analysis for Research.
Rajamangala

Srivijaya Research Journal. 2012;4(1):1-12.

University of Technology



70 | Vol. 16 No. 1, January — April, 2023

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

Stevens J. Applied multivariate statistics for
the social science. New Jersey: Lawrence
Erlbaum Associate, Inc; 1996.

Quinlan R.
Machine Learning. 1986;1(1): 81-106.

Introduction of decision trees.

Quinlan JR. C4.5: Programs for Machine
Learning. San Mateo, CA: Morgan Kaufmann;
1993.

Breiman L, Friedman JH, Olshen R, Stone CJ.
Classification ~and  Regression  Trees.
California: Wadsworth International Group;
1984.

Therneau T, Atkinson B, Ripley B. The rpart
package. (Version 4.1-13) [Software]; 2018.
https://cran.r-project.org/package=rpart.
Hothorn T, Hornik K, Zeileis A. Unbiased
recursive partitioning: A conditional inference
framework. Journal of Computational and
Graphical Statistics. 2006;15(3):651-674. doi:
10.1180/106186006X133933.

Hothorn T, Seibold H, Zeileis A. Partykit: A
toolkit for recursive partytioning. (Version 1.2-
2) [Software]; 2018. https://CRAN.R-project.
org/package=partykit.

Maung ETW, Aye ZM. Comparison of Data
Mining Classification Algorithms, C5.0 and
CART for Car Evaluation and Credit Card
Information Datasets. National Journal of

Parallel and Soft Computing. 2019;1(1):75-80.

(25]

(26]

[27]

(28]

[29]

(30]

Naresuan Phayao Journal

Breiman L. Bagging Predictors. Machine
Learning. 1996;24(2):123-140.

Upadhayay A, Shukla S, Kumar S. Empirical
Comparison by data mining Classification
algorithms (C 4.5 & C 5.0) for thyroid cancer
data set, International Journal of Computer
Science & Communication  Networks.
2013;3(1):64-68.

Nilnate N. Risk Factors and Prevention of
Stroke in Hypertensive Patients. Journal of
The Royal Thai Army Nurses. 2019;20(2):51-

57.

Reddy HP, Jaganath A, Nagaraj N,
Visweswara RYJ. A study of age as a risk
factor in ischemic stroke of elderly.

International Journal of Research in Medical
Sciences. 2019;7(5):1553-1557.

Yousufuddin M, Young N. Aging and ischemic
stroke. AGING. 2019;11(9):2542-2544.
Zaorsky NG, Zhang Y, Tchelebi LT, Mackley
HB, Chinchilli VM, Zacharia BE. Stroke among
cancer Nature communications.

2019;10(1):5172. https://doi.org/10.1038/ s41467-
019-13120-6.

patients.



