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Factors analysis affecting stroke disease revealed using association rules
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Abstract

The World Stroke Organization (WSO) survey found 20 million people working age and elderly annually were
at risk of stroke. Several factors can affect the risk of stroke, including family history, work stress, lifestyle, and diet.
These factors can be intensified by living in an ever-changing society and environment. When the symptoms of a
stroke (such as blurred vision, hemiplegia, myasthenia gravis, and Bell’s palsy) significantly impact daily life it is crucial
to get medical attention. So, it is essential to analyze relevant factors to assist individuals to avoid behaviors that may

contribute to the risk of a stroke. This research aims to analyze the risk factors that may yield an opportunity for stroke
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with association mining rules using the Apriori algorithm. For the experiment, the Apriori algorithm was used to com-
pute and determine the support and confidence values as 0.27 and 0.25, respectively. This research identified the top
five factors contributing to stroke: body mass index (BMI), ever-married, work type, heart disease, and age. We then
used the gain ratio technique to select features with a gain value of 0.05. The gain ratio algorithm selected the follow-
ing significant factors: age, body mass index (BMI), ever-married, hypertension, and heart disease, respectively. The

experimental results showed that the factors selected using the Gain ratio method were the same as the factors

chosen by the Apriori algorithm. Consequently, the five chosen factors significantly impact the cause of stroke.

Keywords: Stroke disease, association rules, Apriori algorithm, feature selection, gain ratio technique
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3)
c(XUY)

confidence (X »Y) = e 3)

ee

WwABWID Apriori (Apriori Algorithm)

S
ee E2

Puaaudd Apriori LIuNTZUIBWMIIRIRIUNT
mngmmé’uﬁuﬁ‘ﬁﬁnauai@ﬂ (Agrawal & Srikant, 1994)
Amsitazlillddumannnnnganuduiuiiiloniain
Tule Lwiﬁ]fzﬁumi@ﬂlﬁ%ﬁﬁﬂmuf'imnn'j'wi'laﬁfum&u
4@ (Minimum Support Value) vlfaunsndaioa
Nemsfdanuiialumafasiuiuaan (Uszya guann
Hod uazwed 1§, 2562; aauurl Inowded waznioen
Uwa’iqw‘f{ 2564) (U3zyn FURNINDT LAZWE &9, 2562
mn&umﬁgﬂLﬁaﬂa:gnﬁﬂﬂﬁﬁaa%wgﬂl,mwaa
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Fayaluanauiiall lasvimsdunzduoovesdeyaly
Boy 9 auﬂs:ﬁl'avl,sjmminﬁumgﬂLmumaaﬁagaﬁmu
W baan mnﬁuﬁw:ﬁ’lgmmwaaﬁagaﬁmumwﬁm
siuaywisnuauaadunganaduius Taglinome
duenvasianudaiin (Wang et al., 2018)
qm@iumaq%umﬁ% Apriori fiaauLTIVad
miﬁ’umgﬂuuuﬁa;&aﬁLﬁ@imﬁuﬂaﬂ WAUNZEIRTUTA
iagaﬁﬁﬁﬁﬁﬂmw’qﬂﬁagaLLazsmmﬁTa;&m’"\mumﬂ
I@mzvl,&iﬁmimwgﬂLLumTa%laﬁ%wﬁﬁmmﬁ@%ﬂn’hmmﬁVT
firwualy WHns Unmuurl uazaana w3als, 2561)

a

5. 78 FP-Growth (Frequent-Pattern Growth)

3% FP-Growth tJunitsluisnisvasnmsaum

' [
=

Fuuuy aaﬁagamﬁ@ﬁm’mﬁuﬂaﬂﬁﬁﬂszaw%mwﬁﬁq@

RANNNT22930 FP-Growth Aaazlifinsaths Candidate
ltems UazaUTBYRIN TN 2 a%1 fulasssia
msémﬁagaﬁﬁm’h FP-Tree 5%ilauilunmsuriiaym
a3 Apriori ’Luudmadmsémﬁagammm%mﬂpu
FoyarililFaumlunisuszuauaiialildngany
FUAnS lasaainauuy Tree Structure Troldiiaainu
fUNUTIZAINY Itemsets TatayAIzULN Items aniTu 1
saufiiniu lagi3unin 1 ensfitieiutas wia One
Frequent Itemset (Shabtay et al., 2020) NILLIBNIN
22558 FP-Growth azutsaaniilu 2 Tuaau lagduaaui
1 2MIFT FP-tree lagazyinmMssuItinndn Support
maagﬂLmué‘hLLﬂw%aiJﬁ]%'yﬁLﬁ@%ma:mﬁ’mﬁ@ﬁmﬁaga
mumaﬁumgm’mmmﬂiﬂmﬁam'%ﬂmf'] Tree Phase
LAzTUAaUT 2 EECRAR I asiladufiSanuFuiusiu
91N FP-tree figodnluduaanusnizoniuaonitin
Growth Phase 1a373Ua33% FP-Growth azlfiianitay
ni1lun1swn Frequent ltems uddnazifiadynifivge
“ﬁagaﬁﬁmim:ﬁnwaa“ﬁagamﬂ FaaFuUny Frequent
items |66 (Bagui et al., 2020; BT WATWS NLERA,
2561)

6. 8n13Eclat (Equivalence Class Clustering

and Bottom-up Lattice Traversal Algorithm)
3%M13 Eclat {udana3fiugniunmsning
ANufuRuivaItoys %uﬂumsﬁwuﬁa%@ﬂﬁjmaa
Frequent ltemset 3] Fedanasfiv Eclat Wlddudanes
fuwsng dmiunsminganuduiuivaidays danad
ﬁuﬁ%gﬁu%é’ﬂﬁﬁ% Apriori Algorithm lasdana3fia Eclat
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U3ud398n91n35n3 Apriori VL@Tgﬂﬂ%'uﬂEJﬂszaw%mw

[
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MumMIMwIlAiSIn

dana3fiy Eclat azlafinnsnivuadn
Confidence wazen Lift Asnafianusuiugwiunsinll
Siezianuiuiug lumenduiwdelidasing tuning
wiminaiens g Feaduiefivildduuusmiunmwng
anuidiwTu Wwmadenlidldsznitsannu
lumsminganusuius wialinmnnuawasndds g
eanuimanzanwasmsldundenganuiuiussmsy
Tsinl5iaes &sivinaulafeaiudanasiinde f4u
@auN17 Intersection 321314 transaction ID set U84 Items
Suaeuilvin¥3Ems Eclat uanesiuaE Apriori 39vin 1w
39 Eclat ﬁaﬂinwmzmsﬁfmu@q@ﬁ' Intersect 8470
Transactions IDs ¥ lilunszuaunmsfiseninmsmiias
Transection Lﬁla%'u@; ltems (mﬁau”?‘% Apriori)

FPnawinganuFNRUET93E Apriori Sullu
ADAUULLLEZAD Eclat gmiwmlﬁﬁmﬁu Lasfiasngy
WUSUN LT% AITaInsnsEudILuUaawlal azins
Ui Eui Ao desiuafitnaula (Online Shopping)
v\%aLﬂum‘%aaﬁaém%fumsﬂ%’uﬂ;anﬁmamyauﬁﬂumi
%amm’m%ﬁﬁm (Store Shopping) (e (Das et al.,
2018)

FAADWNTANRBNTIVE

it dumAtedemasanganaduiug
V8ITBYA LﬁaﬁummwﬁwﬁuﬁmaaﬁagakwaamLﬁa@]
aupsuiedufiisadas uasdadoniladofisonadans
\Ralsanaaaidanauasnngiiadudas 2 35ms ldun
Tunauds Apriori 1833 FP-Growth 3ntiuaziniladed
Haanis 2 AFmsutsudsuiuilededildannig
FwITA83% Gain Ratio %4 Jwitnifalianguanmue
wiailainfimunzan lasmnasevsslfzadaysanasgin
(Benchmark Dataset) LW@e21%

Iumuﬁﬁﬂﬁvlﬁmhm:uaumm%ﬁamﬁaa‘ﬁaga
(CRISP-DM Process) (Plotnikova et al., 2022; Anddna
11305 WazAmkz, 2565; Fiun FnBId, 2560) ANV 5

e

duaenwinlfidlunsauvesmysifiumyisy aoil 1) M3
manadhladywuszmavinanudilidays 2) M
Juutdoya 3) mﬁmmﬁa;&aﬁhiamqa 4) MIRIIUY
MaasnNuFuRUsTaItaya uaz 5) madadszAEnnn
fiwazBoadadalyil
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1. mananudnlilam wezmsvinanadnla
°1Taan]a (Understanding the Problem and Data)
ANNNTE1TIAVBIRNNAN World Stroke
Organization WuigandwInNszaudywilsanase
\Weaswad biinAdelafumunadeyadudwiuan
sfialEFnsunissnmn Jufaratoyalianasaiion
auasinounslwivlod Kaggle uwazinddnlaiduga
°iTaHammgmﬁa:ﬁwmﬁﬁ%’mﬁaﬁLﬂswzﬁmﬂaﬁﬂﬁwﬁtg
fvnlwAalse uazmanensoimafalse Wudu ualu
sdded faiulumsiensimileisidaiviiiaae
lsanaaaiiaaaaas T,@ﬂﬁmimﬁmn“ﬁagaﬁwmuﬁdéu
4,982 37873 (Record) 1o pUayaudazNaMILlEnaueie
{1998 (Factor) viswwa 10 {998 Usznaudis twe g
ADUTMITUAINB ﬁszmwﬁagmﬁﬂ UselnnUesau M3
gm.qm‘%l Frfiuname srduanuduEan sEeutiaaln
\ea nzliniala lagkaaws (Output) 283dayamanIn
utiseanidu 2 ngy (Class) Ao (ulsanaanifoasuas
uazldilulsanaaaifaaauas

2. msm’%nuﬁaga (Data Preparation)
Tusawmaassudaysidunsiaaionga

dayatsznavldpiaivniaSuniuenn3ing (Attribute)

'
A

Agonadalonianisiialsavaaaidonauas Toiilu
ﬁaga‘?‘l‘ﬂ'ﬂ&igﬂuﬂadﬁﬂﬁagﬂugmmuﬁmmmﬁwiﬂﬁw
mefmaamwé'uﬁuﬁ“"uaaﬁa%la"lﬁ 910 TR BUNLAS
auﬁagaﬁsmauﬁmé’a@iﬂﬂﬁ
2.1 mautlasdnoya (Data Transformation)
“ﬁy'umaummﬂaamﬁa;&a WWwn1sdiu
slunvvastoyaliaduzuunlng %a‘ﬁuag’ﬁuﬁﬂwmwad
ﬁagaﬁ%’mﬁu \gu Jadnang (Age) iagammﬁtﬂuﬁ’amm
azpnuiasenliidugasvasin leur Old-age, Adulthood
e Teenage fadplsannuauladia (Hypertension) L8z
150l (Heart Disease) azpnutasendu 0 = No uaz 1
= Yes 1a38Lne (Gender) 2zuladd 1 = Female uaz 0
= Male LTuan waé’wfmmmﬁaamﬁagaLLa@mﬁa Table
1 uaﬂanﬂﬁﬁmmﬂaﬁa;&aslﬁlﬂuuuuvl,um% (Norminal-
ToBinary) Wiamiudasddayaliadlugtuuy 2 ddaya
Paiuaazidads
2.2 MINANNAZE1AToYA (Data Cleaning)
LﬁamJmmlﬁﬁ'uﬁaga‘[swaamﬁa@
auaadufizoudes nszuannisdalldanisvinainu
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(Data Redundancy) LLm“}Ta;&aﬁLﬂu@h’jN (Missing Value)
lasfifandsmdiamiadayanasasdiuaanly :1uide
atuiRaanmsiamsiinsemIaugayaun e
7798an (Deleting Missing Values) Lﬁaﬁmimwa’mﬁaga
981 4,982 swmswudwﬁﬁagamﬂﬁa 59.88% Hiilu
Toyaniduaring asiu Lﬁaauﬁayaﬁtﬁumdwaaﬂﬁﬂﬁ
A v nl' o % % v 6
maamagam:mvl,ﬂaswﬂgmmauwumwm 1,999 183

Table 1 lllustration of the outputs of the data transformation.

Stroke Factors Outputs

Gender - Female

- Male

Age - Adulthood
- Old Age

- Teenager

- Yes
- No

Hypertension

- Yes
- No

Heart Disease

- Yes
- No

Ever Married

Work Type - Children

- Government Jobs
- Never Worked

- Private

- Self-employed

- Rural
- Urban

Residence Type

Average Glucose Level - Diabetes
- Normal

- Risk of Diabetes

Body Mass Index (BMI) - Normal
- Obesity

- Underrated

Smoking Status - Formerly Smoked
- Never Smoked

- Smoke

3. mﬁ'@mﬁagaﬁ"l.ajauqa (Imbalanced Data)
Lﬁaﬁﬂmfiﬂﬂ:ﬁﬁmﬂaﬁt\mm 1,999 318N13
wuiwaﬁmumaaﬁa;&ahu@ia:ﬂmawaé‘wfmaomﬁuﬁaya
fidosmmihanaanganuiuiuiiududeysdlisuga
(nen Joyan waznsd usonye, 2566) iiegand
'«j"wmuiagammmg'ukﬂmamﬁa@aum (Stroke = Yes)
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WU 180 N8MT Lm:ﬁﬁi’wmwﬁagamaaﬂﬁjuﬁvlajtﬂuisﬂ
waaaldaaguas (Stroke = No) 19 1,819 1813 G989
FINAAINMIRIWNYANNFURUTUIZ NN ANTATY
ffmaeansiialsanaoaifansues Foiugisndsld
wadia Synthetic Minority Oversampling #3al3aniinafia
SMOTE (WNTW3 SusIsulul waz Lenise dadana,
2562) Lﬁaﬁﬁmmﬂ%fmﬁmwymimaamjukﬂmamﬁam
aU0IRTLADs 180 M3 rawndayazasngulia
waaaldaaguastintwiy 1,746 s1ums IWlndidusiu
ﬂﬁjwﬁvl,&il,ﬂuisﬂmamﬁa@auaa gavhaudrliladaya

'
=]

Alfanuinldaininganaduiuivestoyaiiuin

(2
a

Vadw 3,565 T18N3

it e liAudanwueInInszanadivas
ﬁagmfiaﬁmsﬂ%’uﬁagaslﬁauqa dAdrldwauadionmn
a;ﬂmwsamjaaﬂ’%mmmsmﬁyuuﬂmmad"ﬁaga AILLFAY
w4 Figure 1 %aﬁ]’m"g@ﬁagaﬁﬁ']mmaauﬂszﬂauvl,ﬂ@}“’m
aduvisan 10 11238 uasnadwian 1 $Ja3u (Stroke: Yes,
No) InnsWaLasAailads Stroke AilAmauda No uas
FinGudesaeuiu Yes

1oy Figure 1(a) waaslRLARTINTINIIUIN
W% 11 N f‘ﬁuﬂuﬂﬁWﬂ'aumsﬁ%’uﬁagalﬁauqa A
Figure 1(b) 1Junawnasanuiudeyaliangadiois
SMOTE %GLLa@dNaLﬂumiﬁgﬂm Descriptive Statistics
Padudazdads wazuaadduanwaenIWLLL Histogram
ﬁawaﬁﬂﬁ,ﬁuﬁamsm:mﬂéf'suamamﬁmmi"uaaﬁaga
’meia:ﬂmaﬁv'aﬁamm:%é’amnﬁmsﬂ%’uauqamadﬁaga

4. nmIgubuIIRaInnuFuRuiveItoys
(Building an Association Model)
TUAIUMIEIUL LT naIANL R UL
Joyaldinmaseudan 2 35013 ldun 35 Apriori uaz3s
FP-Growth lagmsWatssnnganusunuiazRansomn
ﬁagaﬁ'Lﬂuwaﬁwﬁmﬂmjuﬁmm'jwLﬂuisﬂ%aa@Lﬁa@
§ua3d (Stroke = Yes) wuy RHS LHunan Gﬁatﬂugmmu
289 Itemset AiHsdusNBINgANUFNRUS 1ilasan
ToyaTaLdulInwInNed 180 :18M3 Z9liAsanade
maildsfanganuduius il annimasaswy
'j’lmnﬁluﬁa;&aﬁw%% SMOTE vilWdayaiisanase
mahluafenganuduius laslmnmuadaiuauu
wazenaNudedudiaridmasauiuns 2 35mIuaad
¢4 Table 2 WAz Table 3 ANNAOU
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Table 2 LIunInNaaasa283D Apriori LEA4
1ﬁmummsmﬁumauuauu (Support Value) uas i
mmmauu (Confidence Value) ‘YILL@’m@l’NﬂuﬁnWJu 11
a5 (Time) anduldihminmuuedaivauuuszdnana
Boiufiengesanaliliifianganaduiussmuion
(ﬂ%\‘lﬁ 5-6) (I(ﬂ aRNNTMINABANI Number of Association
Rules) ﬁﬂﬁ”[ajﬁﬂejuﬁagaﬁﬁaamsé’m%ﬁﬁﬂﬂﬁms’wﬁ
winganusuwus (laafarsanainaaduil Number of
Rules Cause Stroke: Stroke = Yes)

(a) Data distribution of imbalanced data

(Before adjusting the data)
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é’aﬁumnngmmé’uﬁuﬁ‘ﬁLﬁwﬁu;ﬁﬁ'mﬁaﬂ
msrhvm@whaﬁuagmmzmmmL%aaj'uwhﬁ'u 0.27 U8y
0.25 nlifianganuduiusvasdaysuniis 2,706 ng
Tasfifinganuduiussesnguiiinlsanasaidonsuas
(Stroke = Yes) 31wi1 178 n) v WA nesinnilade
fifisadasfivaliiinlsanaanidonauas

Table 3 LRAINANINARDIG83T FP-Growth
T,ﬂUrfmu@ﬂ"]aﬁumguuaz@i’m’s’mL%aﬁuﬁﬁ@hwhﬁuﬁu
mMInasaudasds Apriori :InanTsuaaslitAuilifing
ANUFIRUET Stroke=Yes LAaTway SowfasdmIrvua

QREISTEVSIE PR L PRIV IR

I._. .I-..

(b) Data distribution of balanced data

(After adjusting the data)

Figure 1 The histogram for an overview of the aggregate descriptive statistics factors

Table 2 lllustration of the support and confidence values generated the association rules that impact the stroke

(Apriori algorithm)

Times Support Values Confidence Values Number of Association Number of Rules Cause Stroke
Rules (Stroke = Yes)

#1 0.9 0.9 0 0

#2 0.9 0.85 0 0

#3 0.85 0.8 0 0

#4 0.85 0.75 0 0

#5 0.8 0.7 2 0

#6 0.75 0.6 4 0

#7 0.5 0.3 114 0

#8 0.4 0.3 414 10

#9 0.3 0.25 1756 130
#10 0.27 0.25 2706 178
#11 0.2 0.1 >5000 >550
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Table 3 lllustration of the support and confidence values generated the association rules that impact the stroke (FP-

Growth algorithm)

Times Support Values Confidence Values Number of Association Number of Rules Cause Stroke
Rules (Stroke = Yes)
#1 0.9 0.9 0 0
#2 0.9 0.85 0 0
#3 0.85 0.8 2 0
#4 0.85 0.75 2 0
#5 0.8 0.7 8 0
#6 0.75 0.6 18 0
#7 0.5 0.3 432 0
#8 0.4 0.3 1496 0
#9 0.3 0.25 >3000 0
#10 0.27 0.25 >5000 0
#11 0.2 0.1 >10000 0

(93971 10-11) FINAMINARBIBBNNHUINNT
10,000 ng) uen lidngNiiennuduiuiiudadunadns

Stroke=Yes 3¢ldaunnringanufunuiilaainis

D

FP-Growth Vlﬂmm'mﬁuﬁuﬁﬁﬁ@ﬁuﬂaﬂmﬂmﬁa;&aﬂ

o v v v Py = ¥ a o  6a
%']L“H’]VI@QQ{IVL@] @']LILVW!‘I/H]\‘ILﬂaﬂl“ﬁﬂgﬂ’)ﬁ&lﬁﬂwuﬁ'ﬂ

D.

AWIIANNAT Aprior LYtiuLazynIdaldaniladof
VAU UUa8ITHIANAUAININUIBASLAAANNTUANUT
o P A a & '
(L&§AIGY Table 4) LNOQBNTWATBININEINTAUMUNGH
fiulsanasaiianauas (Stroke = Yes) Gadunganih
J v s Al v o A a 3 ] a
nug MlAnadansilaaeiadofiifisidasdaniaiialie

BROALROARNDI

5. MyIaUsz&NTA W (Evaluation)

mMyladssEnsmwuaImaiangaNaNRuS
°uaw’agaiiﬂﬂaamﬁa@auaamn%u@au’i% Apriori twle
igatayanaeafiaaauasmnganuiniuivestays
Frwn 10 A% Lﬁaﬁmsw:ﬁmgﬂLLUUﬂawuﬁuﬁuﬁmaa
Tasufiifintulay (Frequent Pattern) uazéiaiaaniladof
genafan1swansainisiialsananniienanasid
Ussnsmwifiaannsiiansoniadofionslifieafessa

o o ed o v a = P
mmauwuﬁ'ﬂmlmﬂﬂmiwmmm“[mvsaamaamumm

Ifehariuaun wazinanuiBaiuiildamiuialssansamn
mImnganuinius Inoazduadeil
5.1 eakuauw (Support Value)
Aatusumidundrlalssdntainaniy
udaziladofigsnadansiialsn (Frequent Itemset) lag
waasfas uvesasofitinnnufuiutussilefoid
vavua I mhafiumgul‘*ﬁl,flu@iﬁ@ﬂ‘i:ﬁﬂ%mwiuﬁtm At
WINVEIMIMINgANNFURUSIRTIwFmTuNIdanTas
NHANMNFUNUT f'f%w:ﬁ@Lﬁamam:ﬂgﬁﬁ@haﬁumw
mﬂﬂ'i']maﬁuméu%v'u@hq@ (Minimum Support Threshold)
Alarnualy (Wang & Gao, 2021; Hassan et al., 2023)
5.2 @Anuiein (Confidence Value)
dranuidaiwdudrialszaninan
dmiunganuiniusfishinnananuiuiusvasusiag
fasprasmaialsaffiswudoud 2 Tadedull uazas
luztuuy LHS ==> RHS Zaduenuaasnsnennsaing
Aetasodlmine (wwu RHS) lasdluwnszuinnsdaiias

[

mmnmﬁ@ﬂixaﬂ%mwmﬂmaﬁumguﬁﬁmwfshﬂm

o
'

donsAaliannganuiuius legazdafonanizng i
@i'lm'ml,%aﬁ"umﬂﬂdwhﬂ’nuL%ail"wﬂu'u@i’wq@ (Minimum
Confidence Threshold) ‘ﬁlvlﬁﬁﬁﬂuﬂvl’? (Papi et al., 2022;
WA Tu7dienG uazend naaudiew, 2562)

9 9
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Table 4 Examples of association rules generated using the Apriori algorithm

Rule No. Association Rules Confidence Values
1 Age=old age BMI=Obesity ==> Stroke = Yes 0.73
2 Age=old age Ever married=Yes BMI=Obesity ==> Stroke = Yes 0.73
3 Age=old age ==> Stroke = Yes 0.72
4 Age=old age Ever married=Yes ==> stroke = Yes 0.71
5 Age=old age Ever married=Yes ==> BMI=Obesity stroke=Yes 0.61
6 Ever married=Yes work_type=Private BMI=Obesity ==> stroke=Yes 0.60
7 Ever married=Yes Residence_type=Urban BMI=Obesity ==> stroke=Yes 0.59
8 Ever married=Yes work_type=Private ==> stroke=Yes 0.58
9 Ever married=Yes Residence_type=Urban ==> BMI=Obesity stroke=Yes 0.56
10 Ever married=Yes BMI=Obesity ==> stroke=Yes 0.54
11 Residence type=Urban ==> BMI=0Obesity stroke=Yes 0.52
12 Heart disease=No Ever married=Yes BMI=Obesity ==> stroke=Yes 0.52
13 BMI=Obesity ==> stroke=Yes 0.51
14 Hypertension=No Ever married=Yes BMI=Obesity ==> stroke=Yes 0.50
15 Heart disease =No Ever married=Yes ==> BMI=Obesity stroke=Yes 0.50

NAN13398 (Experimental Results)

NWidpaTuiutim A sueaniuamusin 1) M3
a%f’mmei"maaLﬁaa%ﬁangmmé’uﬁuﬁmwﬁagaﬁmﬁu
@aulD Apriori Lﬁawmgmwﬁuﬁufﬁvlﬁmﬂﬁagama@
Foaawes 2) mAaneiidvfidanusdydaniaia
l3anaaaLfansuasaINNYANUTURUT Uz 3) NM3AN
e mAnBMAlABIINTayanaoalionanaddIudd
Gain Ratio Ham3iuaansnuaaslaaasieluil

1. mimngmmé’uﬁufmaﬁagaﬁaﬂ%y'umau
77 Apriori (Finding Association Rules with the Apriori
Algorithm)

swIunImInganuFuRuivasayacdie

Tuaauds Apriori nsenganuFuRuiazauladan
wwzngaaFIRUETdfa NI Saiudud 05 Julian
farvon vlldnganuiuiusiiuauiogu 32 ng o
ANV NNHANVFNABTN 15 NHAIuaasln Table 4
I@]ﬂLﬂuﬂgmmf«fwﬁufﬁa:gnﬁwmﬁ@Lﬁamﬁamﬂa%’ﬂﬁ
ﬁﬁ’lm’l&lﬁ&l’mﬁqw (Frequent Itemset) Table 4 WEAI A
5 4

winfsnganuauiusvesdayalianaeaiioaauasfifia

[ (Y
= v o s

YUGILNIIAWIUANTUABUIT Apriori NFIBLIINN
I 15 ng) lapiFssaduamadianudadufigefign
INMFIIBWUI NYANNFNRRIN DAY

'
a = =)

\TadugINga Aa ngTan1 (Age = Old age, BMI = Obe-

u 9

sity ==> Stroke = Yes) mm‘mLLiJawavl,ﬁdmﬂﬂaﬁanglu
729781§9818) (Age = Old age) pldnauiiuianig (BMI)
wUanasanuindulsadin (Obesity) aziilanmadulsa
A A A o
waoalRaaawas (Stroke) laadidnanuidadiuvasngaiy
e o eda X A4
FUAUTNLAATWN 0.73
Ko a e o &4 =

uananidadngenusuiusiinauladoas

uiladviuaasardayaiiu No lildnanpiiadioun
] til v ' a ' L g; "o & U a g 3
latnpaTasudazfnnuiniladuin s ndudadiadud
sunllulsavaaaianauadld datnaTn NPYANY
e e edae e . , o X . X
FuRusniladnlsaiala (Heart Disease) tiadu Taduit
fiedayailu No asuaadlungdafi12 (Heart Disease=No,
Ever Married=Yes, BMI=Obesity ==> Stroke=Yes) 814130
LLiJaNavlﬁdmﬂﬂaﬁl,ﬂmwiamul,lﬁa (Ever Married=Yes) 71
fendaiuianis (BMI) wlanasanuiniulsndin (Obe-
sity) wazliidulsarrlaszilanmsdulsavaaaiiaaauad
v 4 a cor o A X e oo eX o

& ol neiilipiifeduvasnganuduiusiaziin
1641 Heart Disease=No lildHanunurginmadulse
wmlaliifsTasiumadulinnaaaifaasuad Lag1A1T0
Aanzildiyanaililaidulsaiilafilomabulia
V\aa(ﬂLﬁa@auaﬂﬁﬁmﬂﬂaﬁuﬁm BMI ﬁi:qiwﬂukﬂ
U U dl 1 ﬂl QI/
IUMILNAIANNLD DA 0.52

NNgTe 14 ALTULGLINU (Hypertension
=No, Ever Married=Yes, BMI=Obesity ==> stroke=Yes)
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2. myenzdihiofifanusdydemaia
lsnnaaalRanguaIIINNYANUFUAUS (Stroke Factors
Analysis using Association Rules)

lumdAeneiihioifienusmdydonaia
TsannaaiianayaslaRasINaINAIBENNYANUTNRUS
7198 15 ng) (uaasl Table 4) A ldnanmsdwimdan
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fulsanaoaidoasuasnionia 10 Tade anmsiasest
wudrddsiutansiinlanaindulsadruduilede
fdnfiglemaviliifalsansaaidonsuasuniige To
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fnaulade TadufiRendasiunsuasnm Ever Married)
wam3Ienulnafddlinemsisowoinglnaissls
LL@iamuﬁm’mL‘émﬁau%ﬂ%%mﬂkﬂmamLﬁammaaga
nidlnajfiudssnuudn gadoyalunuisuamadayagn
wisoanidu “Uasuua (Yes) waz “09luinsudsann
(No)’) §4il3 71% gnafiasananiingdnsuiilidde
ﬁg"umwmnndwﬁﬂﬁwaé’wﬁﬁmqmmwLinn'j'lgjﬁLwiamu
wa waeuislatumemunSneauele (Dupre & Lopes,
2023) wamsleneAiadofldnnganuiuiusians
Tifuiniladefifedasiumsudsnuiianufiodosiu
mifialsanasaifeasuatgaduduay 2 fiaanai 54 ng)
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anuEuTET Y datwiaRnsandeiladodume (Gender)
%dgni:qd’nﬂmwwﬁja (Female) uaziladaa1uny
gji_l‘.l_“m%l (Smoking Status) ﬁi’m%'uﬂuﬁvl,sjguqﬁ (Never
smoked) lianavzylainlifilonmmdulsanasaiian
sues AliAennuFuRuiduasonadwniznisifiv
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odiasdilefufiAsadasionuauas
ymmsdaiaaniladufiAsitesdrunisidan Frequent
ltemsINNNINARBIFIBTUAOUSE Apriori wuniadn
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5 {a98@a A1aTRNIANIY FDIBNIWNNIUAIH UzLan
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Table 5 Factors causing stroke are computed by the

Apriori algorithm

Number of Frequency
Stroke Factors

Factors
BMI = Obesity 65
Ever Married = Yes 54
Work Type = Private 24
Heart Disease = No 24
Age = Old age 14
Hypertension = No 14
Residence Type = Urban 14
Average Glucose Level = Normal 4
Smoking Status = Never smoked 0
Gender = Female 0

3. miﬁmﬁaﬂqmﬁﬂwmzﬁLﬂmmﬁayakﬂ
NaALRaARUBIGI87D Gain Ratio (Feature Selection from
Stroke Data using Gain Ratio Method)

myaneiihisifanuddydaniia
l5an80aliaaguaI%aNIINNIIRINGAMNUTNA RSV
Toyaudd69818130143% Gain Ratio Wadaldan
Auanwusilasndayaldiguidoiiu lavdt Gain
Ratio 3afaanaiunuduitnisdaiientdedualianis
LLﬂd“ngm&aaaﬂL‘flu‘*gﬂﬁagaiiamﬁ:aaﬂmml,amﬁmmm
Tayadaun3lddn Split Information Faluenfinansi
ﬂ’%mmﬁagaﬁgmmmamﬂu‘gﬂiagaﬂammumﬂa%‘ﬂ
nne {19583 (Pasha & Mohamed, 2022) HadWE1NNN3
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dwmmm@mﬁ’mﬁﬂmad"ﬁagakﬂmamﬁamuaaﬁaﬂ"?%'
Gain Ratio L0464 Table 6
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A

Table 6 uaasliAuisiladoadyndinald
\falsanaaaidansuadlasiFoeaauanusIALann
ﬁq@vlﬂauﬁaﬁaﬂﬁqmlmﬂ’";'mrmé’mwmumuwudwﬂﬁ]ﬁﬂﬁ'
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uazlsawale (Heart Disease) 498l8aTarmnuannnin
0.05 daiu mafsandsiatosdyfisinadaniaiia
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mainganuduiuiifetwldwiadsfivilfifeny
mmé’uﬁuﬁﬁﬁmmmﬁg‘wqm LREMNIAALRDNA AN UL
AAual83 Gain Ratio azitSuuiinuuazatunelugin
PaINIDAUTUNANITITY

Table 6 Factors causing stroke are computed by the gain

ratio technique.

Factors of Stroke Gain Ratio Values

Age 0.14838
BMI 0.10122
Ever Married 0.06952
Hypertension 0.06845
Heart Disease 0.05936
Average Glucose Level 0.03737
Work Type 0.0342

Residence Type 0.01166
Smoking Status 0.00799
Gender 0.00209

(a) Data variation of imbalanced data
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(b) Data variation of balanced data

Figure 2 The scatter plot of factors association for observing data variation
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Table 7 lllustrated the factors causing stroke are com-

puted using the Apriori algorithm.

Factors Causing Stroke Compute

using Apriori Algorithm

BMI = Obesity

Ever Married = Yes

Work Type = Private

Heart Disease = No

Age = Old age

Table 8 lllustrated the stroke factors causing stroke are

computed using the gain ratio technique.

Stroke Factors Causing Stroke Compute

using Gain Ratio Technique

Age

BMI

Ever Married

Hypertension

Heart Disease

Usznaveie auiiuianiey (BMI) §01%AW
AIUAINY (Ever Married) 1sa#nla (Heart Disease) uae
81t (Age) Vit 1180 2 i‘]ﬁ]i‘fﬁﬁgnﬁﬂLﬁanmmﬂﬁv‘aaaﬁﬁ
Usznaualy I2AUAINNAKLREa (Hypertension) Was
Usstnnue99 (Work Type) datin TadefitAgadasfis

NaAaNITINAlTARAALRaAFNIFINNIFU 6 TaTp
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