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TOM TAT: Bai b&o ndy khdo sat mét s6 cdc ky thudt khai phd dit liéu (KPDL) thuwong duoc sie dung trong hé thong cham séc sikc
khoe thong minh (E-Health Care Systems). Tai Viét Nam, viéc ung dung KPDL trong linh vuc y khoa con nhiéu han ché dac biét la
viéc tiép cdn va thu thdp dir liéu bénh nhan. Trong khdo sdt ndy, ching t0i tién hanh hai thuc nghiém dp dung mot sé phwong phdp
hoc c6 giam sat déphdn logi bénh trén ba b¢ dit liéu cdn lam sang la bénh tim, bénh thdn man tinh va ung thuw vii, trong do Thuc
nghiém 1 chiing t6i tién hanh kiém tra dic tinh cia diF liéu O phdn bé tuyén tinh hay phi tuyén, Thire nghiém 2 tién hanh phan logi
bénh va so sanh cdc két qua dat dwoc. T do danh gia tinh hiéu qua viéc cua cdc Ky thudt trén tirng bé dir liéu khac nhau.

Tir khéa: Khai phd dit liéu, chiam séc sirc khée cong dong, hoc cé gidm sdt, mdy vector hé tro.

I. GIOI THIEU

Thoi gan day, do nhu cau ngay cang cao vé Cac phuong phap phén tich dit liéu y khoa dé phat hién thong tin co
gia tri nén ky thuét khai pha dir liéu dang duoc sur dung pho bién. Céc k¥ thuat khai pha dir liéu dugc phat trién trong
nhitng nim gan day bao gom khai quat hoa, dic tinh hoa, phan loai, phan cum, két hop, so khép mau, trye quan hoa dir
liéu va lya chon dic trung. Trong linh vuc y khoa, ap dung k¥ thuat khai pha dir liéu dem dén mot sb loi ich cho cac
nha chuyén moén va bénh nhan nhu phat hién sém cac bénh, dwa ra giai phap y té cho bénh nhan véi chi phi thip hon,
phét hién nguyén nhan bénh va xac dinh cac phuong phap diéu tri y té, va dong thoi phat hién gian 1an trong chiam soc
stre khoe. N6 cling gitip cac nha quan 1y va nha nghién ctru cham soc surc khoe thyc hién cac chinh sach cham soc strc
khoe hiéu qua, phat trién hd so y té cua cac ca nhan, xay dung hé théng khuyén céo thudc,... Cac k¥ thuat khai pha di
liéu cling dugc s dung de phan tich cac yeu t6 khac nhau d6i voi cac bénh nhu loai thyc phim, méi trudong lam viée
khac nhau, trinh d6 hoc van, diéu kién sdng, ngudn nude sach, dich vu cham soc stc khoe, van hoa, moi truong. Cac
phuong phap khai pha dit liéu gan nhu thudc mét trong hai phuong phap phén tich chinh ciia may hoc (Machine
Learning): hoc c6 giam sat (Supervised learning) va khong giam sat (Unsupervised learning). Muc dich chinh cua
phuong phéap hoc c¢6 giam sat 1a phat trién mot md hinh dé du doan tinh hudng dwa trén nhan 16p, trong khi phuong
phap hoc khong giam sat phan 16p cac loai bénh duya trén dir liéu khong c6 nhan 16p ma dua trén nhitng tinh chét cua
di liéu; muc dich 1a mé hinh héa phéan phéi trong dir liéu dé tim hiéu thém vé dit liéu.

Bai bao nay khao sat cac két qua da cong bd trong thoi gian gan day vé viée sir dung céc k¥ thuat khai pha dir
liéu trong hé théng hd trg cham soc strc khoe, cac bai viét duoc thu thap dua trén viéc Gng dung cac k¥ thuat khai pha
dit liéu trong cham soc strc khoe, khong co phén loai cu thé. Deepika va cong su dd phan loai bénh nhan dau tim bang
cach dé xuat str dung quy tic két hop [1]. K. Srinivas va cong su da du doan céc con dau tim (heart attack) dya trén
thuat toan Naive Bayes, K-NN, cay quyét dinh, trong d6 cay quyét dinh dat duoc hiéu suét tot nhat [2]. Tuong tu, dé
du doan cac bénh dot quy mt sO thudt toan phan loai bao gom Naive Bayes, cay quyét dinh va mang neuron dwoc st
dung, két qua thir nghiém cho thay mang neuron hoat dong t6t hon nhiéu so v6i hai thudt toan con lai [3]. Jabbar va
cong sy da dy doan dau tim khi d& xuit khai pha quy tic két hop dua trén sb thtr tw va phan cum, trong d6 cac miu
dugc trich xuét tir co s¢ dit liéu voi tinh toan trong so [4]. Shouman va cong su da du doan bénh tim khi két hop phan
cum K-means véi phuong phép cdy quyét dinh trén tap hop con gom 13 thudc tinh dau vao, nghién ctru nay cho thay
rang viéc két hop phan cum K-means va ciy quyét dinh c6 thé chan doan bénh nhan bi bénh tim dat dugc do chinh xac
cao hon cac phuong phéap truyén théng khac [5]. Olatubosun va cong su dd chan doan bénh mach mau nio voi dé xuat
sir dung mang neuron nhan tao véi co ché lan truyén ngugc [6]. M. Anbarasi va cong su dé xudt du doan bénh tim véi
lwa chon dic trung bang thudt toan di truyén [7]. Singh va cong sy di d& xuét st dung phwong phap lya chon dic trung
di truyén két hop voi phuong phap Naive Bayes dé du doan bénh tim [8]. Takei da tim phwong phap hoc may tbt nhat
va phuong phap lya chon dac trung dé du doan cac con dau tim, trong d6 SVM véi nhén tuyén tinh két hop véi dic
trung Relief-Based dat dwoc hiéu sudt tot nhat [9]. Hung M.L. cung cong sy di dé xuit mot phuong phap lya chon déc
trung va ky thuat khai pha dit liéu d@& du doan cac nhém bénh tim khac nhau [10]. Patel cting cong su de xut giam sd
luong thuge tinh dau vao bang cach str dung cac ky thuat phan loai cay trong khai pha dir liéu bao gdm Nave Bayes,
cay quyét dinh va phén loai theo cum, trong d6 cay quyét dinh dat dugc hiéu sut tot nhat [11]. Tuong tu, Suganya va
cong sy dé xuat mot phuorng phap lwa chon dic trung méi cho du doan bénh tim trén 13 thude tinh duge chon vdi tong
$0 303 truong hop cua so li¢u bénh nhan [12]. Mirmozaflari cung cong su p dung phuong phép phén cum trong cong
cu WEKA trén mét tép dir liéu bénh nhén vé6i 8 thude tinh va tong s6 209 truong hop chan doan bénh tim [13]. Uma
cung cong sy da ap dung mot s0 thudt toan phan loai va phuong phap chon loc dac trung trén tap con cua tap dir licu
v6i 18 thude tinh va tong s6 689 truong hop, két qua da chimg minh ring SVM dat dwoc higu suat tot nhat trong s cac
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bo phan loai va hé“u} hét cac phuong phap chon déac trung dugc chap nhan dat duoc d6 chinh xac gan nhu nhau [14].
Trong khi d6 dé chan doan bénh nhan mac bénh tim Ziasabounchi va Askerzade da dé xuat su dung phuong phap phan
cum dua trén PCA [15].

Mot cach cu thé, bai bao c6 nhitng dong gop chinh nhu sau:

- Cung cap mot cach nhin tong quat vé cac phuong phéap phd bién duoc tng dung trong linh vure cham soc sirc
khoe thoi gian gan day. Pong thoi ciing chi ra cac phuong phap phan loai khac nhau ¢6 nhimg uu diém va
nhuoc diém, va tuy theo déc tinh cua dir liéu, can can nhac viéc sir dung cac bo phan loai thich hop dé dat
duoc hiéu suit cao nhét.

- Dé phan biét duogc dir liéu ¢6 phan bd tuyén tinh hay phi tuyén trén khong gian da chiéu bai bao di chi ra
cach thirc phan tich dac tinh cta dir licu.

- Bai béo chi ra st dung bd phan 16p phit hop s& cho hiéu suat hé thong t6t nhat.

Phan con lai ctia bai bédo duoc td chirc nhu sau: trong phan 2 chung t6i trinh bay gian Iwroc mot s6 ki thuat dai dién
cho hoc c6 giam sat dé phan nhoém cac bénh; phan 3 trinh bay vé két qua thuc nghiém va ban luén, phan 4 két luan.

1. PHUONG PHAP NGHIEN CUU

Trong khéo sat nay, chiing t6i trinh bay mot sé ky thuat hoc ¢ giam sat (SVM, J48, Naive Bayes) thuong duoc
str dung trong khai pha cac dir li€u y khoa cén lam sang [16] [21] [22] d€ tién hanh phan 16p dir liéu:

2.1. Phirong phdp mdy vector hé tro SVM (Support Vector Machines)

SVM la mét thuat todn hoc méy c6 giam sét dugc sir dung rat pho bién ngay nay trong cac bai toan phan lp
(classification) hay hoi quy (Regression) [10]. SVM dugc dé xuat boi Vladimir N. Vapnik va cac dong nghiép cua ong
vao nam 1963 tai Nga va sau do tr¢ nén pho bién trong nhitng nam 90 nhd Gng dung giai quyét cac bai toan phi tuyén
tinh (nonlinear) bang phuong phap Kernel Trick.

Y tuong chinh ciia SVM la xay dung mot siéu phiang dé phan tach va tdi da héa 1& cia cac 16p duong (c6 nguy
co) va 4m (khong c6 nguy co) véi 1& 16n nhat. Gia sur {(x;, y;)}Y, 1a tip mau huan luyén ma chira cac thugc tinh phan
biét nhat, (x;,y;) la dic trung dau vao thir i va dau ra trong tng cua nd. Ranh gidi quyét dinh su phan tach duoc thuc
hién thong qua phuong trinh:

wTx; + b > 0 v6i y; = +1 (16p duong) )
wlx; + b < 0véiy; = —1 (I6p am) )

Trong d6, w 1a mt vector trong s6 diéu chinh, x 14 vector dau vao va b 1a mot hang s6 (bias). Vén dé t6i wu hoa
cua SVM c6 thé dugc dinh nghia nhu sau:

(w,b) = argminy,, = |Iwl[3 s.t y;(W™.x; +b) = 1,¥i = 1,2,...,N. ©)

SVM thudng lam viéc véi cac dic trung tach biét tuyén tinh. Tuy nhién, trong mot s6 truong hop khi ¢é nhiéu,
dic trung thuoc vé mot 1op ma rat gan vai 16p khac. Vai truong hop ndy, SVM sé tao ra mot siéu phang ¢ 18 rat nho,
rat nhay vai nhidu. Néu thuat toan loai bo duoc nhiéu thi SVM c6 thé tao ra mot siéu phang vai bién do tét hon dé phan
tach t6t nhat hai 16p. Mot sb truong hop khac 12 khi hai 16p ¢6 thé phan tach tuyén tinh gan nhau, trong d6 ton tai mot
s6 lwong nho cac truong hop xuat hién khong dang tin cay, thuat toan ti wu hoa 1& SVM la khong kha thi. Tuong tur,
néu thuat toan bo qua cac trudng hop d6, SVM ciing tao ra mot 18 tét hon ma hau hét c6 thé tach hai 16p. Ky thuat nay
dugc goi 1a SVM véi 18 mém (Soft Margin). Viéc hinh thanh bai toan t6i wu hoa SVM c¢6 thé dwoc viét lai nhu sau:

N
1 2
(w,b,§) = argwm}f%f“w”z +CZEi sitl1—§ — y;(wl.x; +b) =1,

i=1
vi=1,2,..,N§ =0,C>0 4)

Trong d6 C 1a hang s6 dwoc sir dung dé tranh vuot qua gidi han, & = [&y, &, ..., &] 1a tap hop céc bién slack.
Nhu duoc hién thi trong Hinh 1 d6i véi cac bién nam trén I& an toan, thi & = 0 (VI du: Xy, Xp). Dol Véi céc bién khong
nam trong & an toan, nhung van & phia bén phai cua Iép, thi 0 < & <1 (vi du X3). DS véi cac bién sé nim & bén trai cua
16p thi & > 1 (vi du: X4, Xs).
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Hinh 1. SVM v6i kernel mém cho céc truong hop khac nhau ciia bién slack [10]
2.2. Cdy quyét dinh (J48)

Phan loai la qua trinh xay dung md hinh céc 16p tir mot tap hop cac mau tin c6 chira nhadn 16p. Thuat toan cay
quyét dinh 1a tim ra cach lam viéc cua vector thudc tinh cho mot sé truong hop. Trén co s¢ huan luyén, cac 16p méi sé
duoc tim thay [17]. Thuat toén nay tao ra cac quy tic dé du doan bién muc tiéu véi su trg gilp cua thuat toan phan loai
cay quyét dinh [18].

J48 1a mot thuat toan C4.5 duoc cai dat theo ngdn ngir Java ma ngudn mo. Viéc phan loai duoc thuc hién dé quy
cho dén khi dat dugc moi nut 13, d6 1a phan loai dit liéu tét nhat c6 thé. Thuat toan J48 tao ra cac quy tic dé cd thé nhan
dang dit liéu. Myc tiéu la dan dan khai quét hda cay quyét dinh cho dén khi n6 dat duoc trang théi can bang linh hoat
va chinh xac [19].

Cac dic trung cia thuit toan:

(i) Ca hai thudc tinh roi rac va lién tuc déu duoc xir ly. Gia tri ngudng dwoc quyét dinh boi C4.5 dé xur 1y
cac thudc tinh lién tuc thanh céac thudc tinh c6 gia tri roi rac.

(ii) Thuat toan nay ciing xir Iy cac gia tri con thiéu trong dir liéu hudn luyén.

(iii) Sau khi cay dugc xdy dung day du, thuat toan thyuc hién viéc cat tia cdy dé loai bo cac nhanh khong can
thiét.

2.3. Naive Bayes

Viéc phan 16p dua trén ly thuyét Bayes duoc goi 1a phan 16p Bayes. Dinh ly Bayes cung cip co so cho phan loai
Naive Bayes va Mang Belief Bayes (BBN). Van dé chinh véi phan 16p Naive Bayes la n6 gia dinh rang tat ca cac thuge
tinh doc 1ap véi nhau trong khi cac thudc tinh thudc linh vuc y té nhu tridu chirng bénh va trang thai sic khoe co méi
tuong quan v6i nhau. Mac du gia dinh cac thugc tinh doc 1ap, phan I6p Naive Bayes da cho thdy hiéu qua vé d6 chinh
Xac vi vay néu trong linh vyc y té, céc thudc tinh doc 1ap voi nhau thi chiing ta c6 thé sir dung phuong phéap nay. Pinh
ly Bayes tap trung vao phan phdi xac suit trudc, sau va roi rac caa cac muc dir lidu (data items). Mang Belief Bayes
dugc st dung cho bénh nhan bi ung thu phdi. Va né da duoc sir dung rong rai boi nhidu nha nghién ctru trong linh virc
cham soc suc khoe.

Liu va cong sy phat trién hé thong hd trg quyét dinh bang BBN dé phan tich rui 1o lién quan dén stic khoe.
Curiac va cgng su, phén tich dit liéu bénh nhan tam than bang BBN trong vi¢c dua ra quyet dinh quan trong lién quan
dén strc khoe bénh nhan va thyc hién thi nghiém trén dit liéu thuc c6 duge tir Bénh vién thanh pho Lugoj [19].

I11. KET QUA THU'C NGHIEM VA BAN LUAN
A. Dir liéu
1. Dit liéu bénh tim (Heart disease)

Co so dir liéu b§nh tim dugc su dung trong bai khao sat la tap dir liéu cdng khai tir UCI Machine Learning
Repository [20]. Bao gom 4 b dir liéu duoc thu thap tir 4 bénh vién khéc nhau:

Hungarian Institute of Cardiology. Budapest: Andras Janosi, M.D.

University Hospital, Zurich, Switzerland: William Steinbrunn, M.D.

University Hospital, Basel, Switzerland: Matthias P_sterer, M.D.

V.A. Medical Center, Long Beach and Cleveland Clinic Foundation: Robert Detrano, M.D., Ph.D.
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Ching t6i chon 3 tap di ligu v6i tong s6 699 mau tir tap dir ligu Cleveland (282 mau), Hungarian (294 mau) va
Switzerland (123 mau). Cac mau trong tap dir liéu gdc dugc gan nhan vao 5 16p khac nhau: 16p khong c6 nguy co va
16p c6 nguy co theo 4 cap d9. Tong sb mau thudc 16p khong nguy co la 353 va lop co nguy co 1a 346. MJ&i mau gébm 76
thuoc tinh bao gom céc thudc tinh chan doan khac nhau va thong tin Yy té dugc thu thap tir méi bénh nhan. Tuy nhién,
do c6 kha nhiéu thuoc tinh khong co dir liéu hodc thiéu dit liéu kha nhiéu nén duoc loai bo. Vi thé thuc nghiém da dugc
thuc hién trén tap dir liéu gom 58 thugc tinh dugc mo ta trong Bang 1. Khong gidng nhu hau hét cac nghién ctiu gan
day chi thyc nghiém trén tap chi cé 14 thudc tinh hoac 6 thugc tinh tir co s¢ dir liéu nay, khao st ndy chdng tdi kham
pha day du hau hét cac thong tin duoc cung cap trong bo dir liéu gdc.

Bang 1. Mo ta 58 thudc tinh cua bd dir liéu bénh tim

Stt Thugc tinh Stt Thugc tinh
1 | Age 30 | tpeakbpd: peak exercise blood pressure
2 | Sex 31 | trestbpd: resting blood pressure
3 | painloc: chest pain location 32 | exang: exercise induced angina (1 = yes; 0 = no)
4 painexer (1 = provoked by exertion; 0 = 33 xhypo: (1 = yes; 0 = no)
otherwise)
5 relrest (1 = relieved after rest; 0 = otherwise) 34 oldpeak = st depression induced by exercise
relative to rest
6 | cp: chest pain type 35 | slope: the slope of the peak exercise st segment
7 | trestbps: resting blood pressure 36 | rldv5: height at rest
8 | Htn 37 | rldv5e: height at peak exercise
9 chol: serum cholesterol in mg/dl 38 | & number of major vessels (0-3) colored by
fluoroscopy
10 cigs (cigarettes per day) 39 thal: 3 = normal; 6 = fixed defect; 7 = reversable
defect
11 | years (number of years as a smoker) 40 | thalsev
12 | fbs: (fasting blood sugar > 120 mg/dl) 41 | thalpul
13 famhist: family history of coronary artery 4o | €mo: month of cardiac
disease
14 | restecg: resting electrocardiographic results 43 | cday: day of cardiac
15 | 20 ekgmo (month of exercise ECG reading) 44 | cyr: year of cardiac
16 | ekgday(day of exercise ECG reading) 45 | Lmt
17 | ekgyr (year of exercise ECG reading) 46 | ladprox
18 | dig (digitalis used furring exercise ECG) 47 | laddist
24 prop (Beta blocker used during exercise diag
19 48
ECQG)
20 | nitr (nitrates used during exercise ECG) 49 | cxmain
pro (calcium channel blocker used during ramus
21 : 50
exercise ECG)
22 | diuretic (diuretic used during exercise ECG) 51 | oml
23 | proto: exercise protocol 52 | om2
24 | thaldur: duration of exercise test in minutes 53 | Reaprox
thaltime: time when ST measure depression Rcadist
25 54
was noted
26 | met: mets achieved 55 | Ivx3
27 | thalach: maximum heart rate achieved 56 | lvx4
28 | thalrest: resting heart rate 57 | Lvf
29 | tpeakbps: peak exercise blood pressure 58 | Cathef

2. Dit liéu bénh ung thu vii (Breast Cancer)

B0 dir li¢u Breast Cancer thu dugc tir University Medical Centre, Institute of Oncology, Ljubljana, Yugoslavia.
Tap dir liéu nay c6 tat ca 286 mau thudc vao 2 16p khac nhau: 16p thir nhat (no-recurrence-events) ¢6 201 mau va lop
thir 2 (recurrence-events) c6 85 mau. M&i mau dugc mo ta bai 9 thugc tinh nhu Bang 2, trong d6 mét sé thudc tinh 1a
tuyén tinh va mot sé 1a dinh danh.

Bang 2. M6 ta 9 thudc tinh cta b dir 1liéu bénh ung thu va

Stt Thudc tinh Stt Thugc tinh Stt Thudc tinh
1 age 4 inv-nodes 7 Breast
2 menopause 5 node-caps 8 breast-quad
3 tumor-size 6 deg-malig 9 Irradiat
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3. Dit liéu bénh thdn mdn tinh (Chronic Kidney disease)

Bo dir liéu Chronic Kidney disease thu dugc tu Dr. P. Soundarapandian. M. D., D. M (Senior Consultant
Nephrologist), Apollo Hospitals, Managiri, Madurai Main Road, Karaikudi, Tamilnadu, India. Tap dit li¢u nay c6 tat ca
400 mau thudc vao 2 16p khac nhau: 16p thir nhat (no-recurrence-events) c6 250 mau va Iép thir 2 (recurrence-events)
¢6 150 mau. Mdi mau dugc mo ta bai 25 thude tinh nhu trong Bang 3.

Bang 3. Mo ta 25 thugce tinh cua b dir liéu than man tinh

Stt Thugc tinh Stt Thugc tinh
1 age - age 14 | pot — potassium
2 bp - blood pressure 15 | hemo - hemoglobin
3 sg - specific gravity 16 | pcv - packed cell volume
4 al - albumin 17 | wc - while blood cell count
5 su - sugar 18 | rc - red blood cell count
6 rbe - red blood cells 19 | htn - hypertension
7 pc - pus cell 20 | dm - diabetes mellitus
8 pcc - pus cell clumps 21 | cad - coronary artery disease
9 ba - bacteria 22 | appet - appetite
10 | bgr - blood glucose random 23 | pe - pedal edema
11 | bu - blood urea 24 | ane - anemia
12 | sc - serum creatinine 25 | class - class
13 | sod - sodium

B. Két qua thyc nghiém
1. Chuan héa dir liéu

Trong nghién ctu ndy, 70% dit liéu dwoc ding dé huan luyén va 30% dit liéu con lai ding dé danh gia. Truéc khi
&p dung céc ky thuat, phuong phap z-score duoc sir dung dé chuan héa dir liéu. Phuong phéap z-score dya trén gia tri
trung binh va d6 léch chuan. Gia sir ta c6 gié tri cii v tuong &ng vai gia tri trung binh (4) va d6 léch chuan a,. Mot cach
cu thé, gia tri méi cua v (ky hiéu v") dugc tinh theo cdng thic:

v =4 )

2. Banh gia thuc nghiém

Dua vao do chinh xac (Accurracy), d6 nhay (Sensitivity) va do dic hiéu (Specificity) dé danh gia hiéu suét phéan
loai ctia hé théng chan doan bénh cua cac thuc nghiém. Dién tich dudi duong cong (Area under the curve) AUC trén
db thi theo cac ky thuat thir nghiém thu duge (ROC) ciing cung cép thong tin cho phén loai nhi phan. D¢ chinh xéc, 6
nhay va d6 déc hiéu cu thé duoc xéac dinh nhu sau:

P§ chinh xéc = — 4N __ (6)
TP+FP+FN+TN
5 _ TP
bd nhay = TP+FN @
PO dic hidu = —~ 8)
TN+FP

Trong d6: TP, FP, TN va FN lan luot 1a True Positive, False Posotive, True Negative va False Negative. Trong
khao sat nay, chang toi xét hiéu suat tot nhat vé do chinh xac va AUC.

Trong bai bao nay, cac thyc nghiém duge thyc hién trén ngbn ngir MATLAB.
3. M6 td thuc nghiém

Trong bai khao sat nay tién hanh hai thuc nghiém trén 3 bo dit liéu khac nhau. Trong d6, 70% dit liéu duoc
ding dé huan luyén va 30% dir lidu con lai duge dung dé kiém thir. Trudce khi tién hanh thyc nghiém phan 16p dit liéu
véi cac k¥ thuat néu trén, ching t6i da thuc hién thuc nghiém 1 nham muc dich kiém tra dit liéu phéan bd tuyén tinh hay
phi tuyén. Diéu nay c6 thé gitp ich cho viéc lwa chon phuong phéap phan loai hi¢u qua.

Thue nghiém 1: Kiém tra dic tinh cia dir li¢u
Trong thyc nghiém nay chung toi dé xuét st dung k¥ thuat SVM dé kiém tra dir liéu phan bd tuyén tinh hay phi

tuyén. Cuy thé thuc nghiém st dung k¥ thuat Linear SVM va Non-linear SVM véi 3 nhan (kernel) khac nhau (Gaussian,
Polynomial va Sigmoid).
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a. Bénh tim , .
Bang 4. So sanh déc tinh bénh tim s dung ky thudt SVM tuyén tinh va phi tuyén
Methods Accuracy (%) AUC Sensitivity Specificity
Linear SVM 89,93 0,96 0,87 0,93
Non-linear SVM (Gaussian) 49,64 0,66 0,00 1,00
Non-linear SVM (Polynomial) 83,45 0,92 0,85 0,81
Non-linear SVM (Sigmoid) 49,64 0,41 0,00 1,00

Dua vao bang két qua thuc nghiém cho thay ky thuat linear SVM dat két qua cao nhit véi do chinh xac 89,93%
va AUC 0,96. Trong khi d6, ky thuat Non-linear SVM véi ham nhan Gaussian va Sigmoid lai cho két qua khé thip nhu
mo ta trong Bang 4 va Hinh 2. Nguyén nhan c6 thé 1a do nhiéu hoac dir liéu qua khop. Vai két qua thuc nghiém thu
dugc thi dir liéu bénh tim c6 phan bé tuyén tinh.

AUC of Heart Disease Prediction Models
1 T — :
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Non-linear SVM (Sigmoid), AUC=0.41 ]
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Hinh 2. Két qua AUC cua thyc nghiém 1 v&i bénh tim
b. Bénh thdn man tinh

Bang 5. So sanh dic tinh bénh than mén tinh st dung k§ thuat SVM tuyén tinh va phi tuyén

Methods Accuracy (%) AUC Sensitivity Specificity
Linear SVM 72,50 0,90 0,96 0,59
Non-linear SVM 100 1,00 1,00 1,00
(Gaussian)
Non-linear SVM 98,75 1,00 1,00 0,96
(Polynomial)

Véi thyc nghiém tuong tu trén bo dit liéu bénh than man tinh thi ky thuat Non-linear SVM cho két qua rat cao
vGi ca 2 nhan (Gaussian va Polynomial) va dat do ‘Chinh xac 100% véi AUC 1 nhu trong Bang 5. Trong khi Linear
SVM chi dat d6 chinh xac 72,50% va AUC 0,90. Diéu nay cho thay, dit liéu bénh than méan tinh c6 phan bé phi tuyen.

C. Bénh ung thu vii

Bing 6. So sanh dic tinh bénh ung thu va1 sir dung k¥ thuat SVM tuyén tinh va phi tuyén

Methods Accuracy (%) AUC Sensitivity Specificity
Linear SVM 82,61 0,86 0,75 0,90
Non-linear SVM 86,96 0,86 0,77 1,00
(Gaussian)
Non-linear SVM 78,26 0,78 0,72 0,83
(Polynomial)

Két qua thyc nghiém tuong ty tiép theo trén bo dit liéu bénh ung thu vi cho thiy ki thuat Non-linear SVM véi
nhan Gaussian va Linear SVM déu cho két qua kha cao véi d chinh xac 86,96% va co cung AUC 0,86. Nhung Non-
linear SVM véi nhan Polynomial ¢6 do chinh xac ciing kha cao nhu thé hién trong Bang 6. Diéu nay cho thay, dir liéu
bénh ung thu vii ¢6 phan b phi tuyén, nhung ciing c6 thé Ia tuyén tinh,
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Thwe nghiém 2: So sanh cac ky thuit phéin loai khac nhau

Chung téi thir nghiém 5 phuong phap phéan loai (SVM, J48, Naive Bayes) trén 3 bo dir liéu (bénh tim, than man

tinh va ung thu vit). Két qua chi tiét nhu sau:

a. Bénh tim

Bang 7. So sanh 5 k¥ thuat phan loai trén bénh tim

Methods Accuracy (%) AUC Sensitivity Specificity
SVM (Linear) 89,93 0,96 0,87 0,93
Decision Tree (J48) 99,28 0,99 0,98 1,00
Naive Bayes 74,82 0,88 0,89 0,68

Két qua thuc nghigm cho thiy ky thuat cay quyét dinh (J48) cho két qua tot nhat véi do chinh xéc 99,28% va
AUC 0,99; xép sau la ky thuat SVM véi do chinh xac 89,93% va AUC 0,96; k¥ thuat Naive Bayes cho két qua khong

cao nhu mé ta trong Bang 7 va Hinh 4.

b. Bénh thin man tinh

] AUC of Heart Disease Prediction Models
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Hinh 4. Két qua AUC cua thuc nghiém 2 véi bénh tim

Bang 8. So sanh 5 k¥ thuat phan loai trén bénh than man tinh

Methods Accuracy (%) AUC Sensitivity Specificity
SVM (Gaussian) 100 1,00 1,00 1,00
Decision Tree (J48) 93,75 0,97 1,00 0,86
Naive Bayes 90,00 0,96 0,90 0,90
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Két qua thuc nghiém cho thy ky thuat SVM véi nhan Gaussian cho két qua tét nhét véi do chinh xac 100% va
AUC 1; xép sau la ky thuat cay quyet dinh (J48) cho ket qua vei do chinh xac 93,75% va AUC 0,97; k§y thuat Naive
Bayes cho két qua vai do chinh xac 90% va AUC 0,96; nhu mo ta trong Bang 8 va Hinh 5.

AUC of Chronic Kidney Disease Prediction Models

—

Decision Tree (J48), AUC=0.97 | |
Naive Bayes, AUC=0.96
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Hinh 5. Két qua AUC cua thyc nghiém 2 v6i bénh than man tinh
C. Bénh ung thu v

Bang 9. So sanh 5 k¥ thuat phan loai trén bénh ung thu va

Methods Accuracy (%) AUC Sensitivity Specificity
SVM (Gaussian) 86,96 0,86 0,77 1,00
Decision Tree (J48) 69,57 0,61 0,67 0,71
Naive Bayes 69,57 0,77 0,80 0,67

Két qua thuc nghigm cho thay ky thuat SVM véi nhan Gaussian cho két qua tot nhat véi do chinh xéc 86,96%
va AUC 0,86; Cac ky thuat con lai cho két qua kha thap nhu mé ta trong Bang 9 va Hinh 6.

AUC of Breast Cancer Prediction Models
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IV. KET LUAN

Trong khao sat nay, chung t6i da tién hanh khao sat 2 thuc nghiém trén 3 bo dit li€u ctia 3 bénh 1a bénh tim,
bénh thdn man tinh va bénh ung thu vi. Thuc nghiém 1 st dung phuong phap SVM véi cac nhan khéc nhau dé bude
dau phén loai va danh gia dir liéu 1a tuyén tinh hay phi tuyén. Thuc nghiém 2 ding dé so sanh cac ky thuat phan loai
khéc nhau trén 3 bo dir liéu trén 1a SVM (Linear), Decision Tree (J48) va Naive Bayes. Két qua thuc nghiém cho thiy
rang: (1) V&i bénh tim thi Decision Tree (J48) cho két qua tét nhat; (2) Vi bénh than mén tinh thi SVM véi nhan
Gaussian cho két qua tot nhat va; (3) Véi bénh ung thu vii thi SVM véi nhan Gaussian ciing cho két qua tét nhat. Tuy
nhién tily vao dac tinh khac nhau cua dit ligu ma cac phuong phap khac nhau c6 thé cho két qua khac nhau. Nhin chung
SVM véi cac nhan khac nhau déu cho két qua tét va déng tin cay véi do chinh xac trung binh 1a khoang 92,30% va
trung binh ciia AUC la khoang 0,94. Qua thyc nghiém cho thiy, viéc xac dinh dit liéu phan bd tuyén tinh hay phi tuyén
dé dung phuong phap phén loai dir liéu phl hop sé tang hiéu qua va do tin ciy cua hé théng.
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Chung toi da khao sat va ap dung thanh cong mot s6 ky thuat khai pha dir liéu 4p dung trong h trg chim soc
khoe cong dong trén dir liéu can 1am sang. Két qua thuc nghiém cho thdy SVM vdi cac nhan khac nhau déu cho ra két
qua chinh x4c hon cac phuong phap con lai. B dir li¢u str dung trong thuc nghi¢m cta bai bao nay la bd dir li¢u cong
cong danh cho nghién ctru vé y khoa, nhung xét vé mit ddc tinh thi cac thong tin ctia bénh nhan déu kha tuong dong
giita cac chiing toc ngudi khac nhau trén thé gidi, do d6 két qua ciia bai bao nay c6 thé ap dung t6t trong hd trg cac bac
si chan do4n bénh tai Viét Nam. Cong viéc twong lai ctia chiing t6i 1a tiép tuc khao sat thém nhiing k¥ thuat phan loai
dir lidu khac, tir d6 tim ra thém nhitng k¥ thuat phén loai dir liéu tot nhét trén nhiéu tap dir liéu cham soc stc khoe khac
nhau. Ngoai ra, ching t6i s& tién hanh thu thap thém céac dir liéu tai Viét Nam dé c6 thé hd trg tét nhat cho quy trinh
kham chira bénh ¢ Viét Nam.

V. LOI CAM ON

Bai viét dugc hoan thanh dudi sy hd tro cua d& tai VASTO01.03/19-20 ciia Vién Han 1am Khoa hoc va Cong
ngh¢ Viét Nam
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DATA MINING IN HEALTHCARE SYSTEM ON PATIENTS CLINICAL SYMPTOMS
DATASET

Tran Dinh Toan, Huynh Thi Chau Lan, Tran Van Tho, Hoang Tung, Le Minh Hung, Tran Van Lang

ABSTRACT: This paper survey some of the data mining techniques commonly used in the intelligent healthcare system. In Vietnam,
the application of data mining techniques in the medical field has many limitations, especially the access and collection of patient
data. In this survey, we conducted two experiments using a number of supervised learning methods to classify the disease on three
subclinical datasets: heart disease, chronic kidney disease, and breast cancer, in which Experiment 1, we conduct the test of the
characteristics of data with linear or nonlinear distribution, Experiment 2 conducted disease classification and comparison of
achieved results. Thereby assessing the effectiveness of the techniques on each different dataset.



