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TOM TAT
Co rat nhiéu bénh nguy hiém va nguy co gdy tir vong trong dé cé bénh suy thdn man
tinh. Néu nguoi bénh som phdat hién déu hiéu, chan doan chudan xdc va chira tri kip thoi
s han ché dén mirc thcfp kha nang mdc bénh va ngan chan bénh dién tién nhiéu hon va
gidm dwoc kha néing tir vong do bénh gdy ra. Tir truede cho dén nay cé rat nhiéu mé hinh
dé dy dodn cdc loai bénh va dir dodn suy than man tinh bang phiong phdp xdy dung timg
mo hinh khac nhau[1][2][3]. Trong nghién ciru nay chung toi tap trung vao viéc xay dung
cdc mé hinh la, Cdy quyét dinh, Bagging, Boosting. Két qua thuc nghiém trén bé dir liéu
Chronic Kldney Disease L.Jerlin Rubini cho thdy Boosting c6 hiéu sudt dw dodn cao hon

5o voi cac mo hinh dy dodn ma chung toi su dung.

Tir khéa: Cdy quyét dinh, Bagging, Boosting, mdy hoc, bénh thdn man tinh.
ABSTRACT

There are many dangerous and fatal diseases, including chronic kidney disease.
If the disease is early detected, accurately diagnosed and timely treated, this will will
limit the likelihood of disease and prevent the disease from developing and reduce the
possibility of death caused by the disease. So far, there have been many models to predict
diseases and predict chronic kidney failure by building different models. In this study,
we focus on building models, namely, Decision Tree, Bagging, and Boosting. Results
obtained from experiments conducted on the Chronic Kldney Disease L.Jerlin Rubini
dataset show that Boosting has a higher predictive performance than the prediction
models we are using.

Keywords: Decision tree, Bagging, Boosting, machine learning, chronic kidney
disease.

1. GIOI THIEU ngudi bi mac bénh dang duoc diéu trj thay
Bénh than man dic biét nguy hiém the than. Xay dung Ung dung gilp nguoi
dbi voi nhom nguoi bénh dai thao duong, bénh c6 the phat hién sém, tién luong voi
huyét 4p cao va bénh 1y cau than. Trén thé  d chinh xéc cao, han che ty 1¢ tir vong do
gioi hién c6 khoang trén 850 triéu nguwoi  bénh thin man tinh. Ngoai ra, cac ing dung
méac bénh than man va khoang trén 3 tri¢u  dugc phat trién trén nén dién toan dam may
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gitip giam chi phi vé ha ting co s& vt chit,
thiét bi luu trir, xa 1y dir lidu, dong thoi
gitp nguoi dung co thé truy cap moi luc,
moi noi trén cac ng dung.

Dbé dua ra du bao véi do chinh xac (co
thé) cao nhit va dé tim ra mo hinh du béo
kha thi 1a diéu can thiét. Tuy nhién, cic md
hinh du doan hién nay chua thé hién tinh
tong quat. Vi vy, xay dung mot mo hinh dy
bao kha thi, tiét kiém, c6 tinh khai quat cao
12 mong mud6n khong chi ciia cac nha nghién
clru ma con cua tat ca moi ngudi trong cudc
song. Phuong phap két hop nhiéu mé hinh
du doan riéng biét dé cho d6 chinh xéac cao
hon goi 1a phuong phap Ensemble.

Trong nghién clru nay, ching toi sur
dung ba mé hinh Cay quyét dinh, Bagging,
Boosting. Trong d6, chiing t6i s& trién khai
cac ky thuat ciia ba mo hinh vé1 ngon ngir
R véi bd dir liéu bénh than man tinh trén
dich vu ddm may Amazon. M6 hinh du
bao theo phuwong phap Ensemble, cu thé 1a
Boosting ¢6 d chinh xac cao hon so véi
cac mo hinh riéng 1¢ trudc day.

CAu tric cua bai viét duoc chia thanh 3
Phén. Phéan 2 13 ndi dung (gdm Cay quyét
dinh, Bagging, Boosting, Dich vu dam may
Amazon va thyc nghi€ém véi by dir li¢u
Chronic Kldney Disease L.Jerlin Rubini).
Phan 3 1a Ban luan va két luan: trinh bay
mot ban tom tit cac két qua dat dugc.

2. NOI DUNG
2.1. Cay quyét dinh

Cay quyét dinh [12] 1a mot thudt toan
hoc ¢6 giam sat dugc s dung tuong ddi
phd bién va hiéu qua bao gdm ca hai thuat
toan phan 16p phan loai va du bao hdi quy.
Cay quyét dinh m6 phong tuong dbi chinh
xéc viéc suy nghi ciia con ngudi va dé xir Iy
cac van dé. Khong gidng nhu nhing thuat
toan khac trong hoc c6 giam sat, moé hinh

82

ISSN 2681 5-9945

cdy quyét dinh khong ton tai phuong trinh
du doan.

Muc ti€u cua chung ta trong viéc su
dung cay quyét dinh Ia tao ra mé hinh dao
tao bang viéc hoc cac quy tic don gian tir
dwr liéu dao tao hay dir liéu trude do roi suy
ra két qua ctia mé hinh. Cho nén viéc chiing
ta can lam do 1a tim ra mot cay quyét dinh
du bao that tt trén tap dit liéu huan luyén
va st dung cdy quyét dinh ndy du béo trén
tap dir liéu kiém tra.

Sau day 1a vi du vé cdy quyét dinh choi
mon Bong D4 Bii Bién véi dif liéu ban dau
1a c4c thudc tinh sau: Thoi Tiét, Nhiét Do,
Do Am va Gi6.

/

SUNNY OVERCAST RAIN

HIGHT NORMAL STRONG WEAK

NO/ \vss NO/ \vss

Hinh 1. Céy quyét dinh

Duya vao md hinh trén ta co két qua:
Néu troi ning, d6 am binh thudng thi kha
ning choi. Con néu trdi nang, do am cao
thi kha niang khong di choi. Néu troi am u
s& choi. Néu troi mua gi6 nhe s€ choi, con
tro1 mua gié manh sé khong choi.

C6 rat nhiéu thuat toan dé xay dung cay
quyét dinh nhu ID3, C4.5, CART, CHAID,

MARS...Trong d6 thuat toan ID3 la thuat
toan phé bién va dugce st dung kha nhiéu.

Iterative Dichotomiser 3(ID3) la mdt
thuat toan tham lam dugc dé xuét bi Ross
Quilan [18] vao 1986.
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Tai mdi nat N chon mot thudce tinh A
(thudc tinh A nay co thé gitip ching ta phan
loai dit li€u N tot nhat).

Tao cac nhanh con cho A va sau do
phan phdi dit liéu vao cac nhanh con twong
ung cho phu hop.

Tuong tu nhu thé phat trién ciy cho
dén khi nao phan loai hoan toan chinh xac
tat ca dit 1iéu huan luy¢n ctia chuing ta hodc
tat ca thudc tinh dugce st dung hét.

Luu ¥y 12 méi thudc tinh chi sit dung
mot lan trén sudt duong di cua cay tr nit
goc dén nut 14. 2 yéu to dé chon nlit géc cho
cay quyet dinh 1a Entropy va Gain

Information gain:

Entropy: 1a ddc trung cho do tinh khiét
ctia mot tap hop.

Cho mot tap S vé6i ¢ 10p co thé dinh
nghia nhu sau

Entropy(S) = Z—pi log, p, (1)

i=1

Information Gain gitp ching ta do dac

Tree 1

A
Q
v

(s}
Original Data ~ ©

Bootrap 2

A\ 4
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mirc d6 giam entropy néu chiing ta chia tap
S thanh céac tap con theo thude tinh, dugc
tinh theo cong thure sau:

Gain(S, A) = Entropy(S) — z mEntropy(Sv) (2)

veValues(A) |

2.2. Bagging

Bagging duoc dé xuit boi Breiman
[17] nham muc dich cai thién hiéu qua véi
viéc mét can béng dir liéu cua thuat toan
don 1¢ nhur 1a cay quyét dinh. Tir tap dit liu
ban dau ching ta sir dung phuong phép 1ay
mau boostrap dé chia thanh nhiéu tap dir
liéu con hudn luyén song song nhau cing
mot thuat toan. Két qua ctia mo hinh thu
duoc 1a gia tri trung binh ctia cdc mo hinh
hodc chon theo kiéu da s phiéu bau.

Random Forest

Random Forest [9] tap hop rit nhiéu cy
thi chiing ta goi 1a rimg cho nén rimg quyét
dinh 13 tap hop nhiéu cay quyét dinh theo
phuong phép bagging nham xay dung mot
b6 suu tap 10n cac cay khong twrong quan dé
cai thién hon nita hiéu suit du doan.

Model 1

A 4

Bagging

Vote
3 »
> L

Model 2

Hinh 2. Bagging(Random Forest)

2.3. Boosting

Boosting [6] xdy dung v6i mong mudn
cai thién han ché cua Bagging( do cic md
hinh trong Bagging hoc riéng 1¢ nhau khong
anh huong va lién quan gi nhau dan dén két

qua khong tot khi cdc mé hinh trung két qua
véi nhau). Vi vay trong boosting cac model
yéu s& hoc b sung 1an nhau dé han ché 15i cua
model trudc d6, qua trinh huan luyén trong
phuong phép nay dién ra tuan tu theo chudi.
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Gradient Boosting

Gradient Boosting [14] tao ra nguoi hoc
bang cach st dung cing mét quy trinh hoc
tap tang cuong chung. Trudce ti€én, mo hinh
xdy dung cho ngudi hoc dé du doan cac gia
tri, nhan cta cac mau va tinh toan sy mat mat

Original Data Tree 1

Data
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(su khac biét gitta két qua ctia ngudi hoc dau
tién va gia tri thyc). Mo hinh s& xay dung
mdt nguoi hoc thur hai dé du doan sy mat
mat sau budc dau tién. Bude tiép tuc tim
hiéu budc thir ba, thir tu.... cho dén ngudng
nhét dinh duoc tinh trong cac lan lip trude.

Model 1

Boosting
Model 2

\

Model n

Y

Hinh 3. Boosting

Nhu hinh trén boosting gdm cac budc
co ban budc 1 tao nhidu tap dir liéu thong
qua ldy mau ngdu nhién bang cach thay thé
dir liéu co6 trong s6, bude 2 xay dung hoc
vién theo trinh ty, bude 3 két hop tat ca
hoc vién bang cach st dung chién lugc 1dy
trung binh c6 trong so.

2.4. Dich vu ddam may Amazon

Ngay nay cac dich vu di¢n todn dam
may c6 thé gitp chung ta giam chi phi vé
co s& vat chit ha téng, thiét bi luu trix cling

nhu xtr Iy dit liéu, dong thoi giup cho ngudi
su dung c6 thé truy cdp moi noi....

C6 rat nhidu cach dé sir dung cong nghé
dam may dé chay R nhu IBM, Microsoft,
Amazon, Google, Vmware...O diy ching
toi st dung ddm may Amazon (AWS).

Budce 1: Vao https://aws.amazon.com/
dé tao tai khoan

Budc 2: Sir dung Amazon Machine
Image(AMI)
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Budc 3: Chon server phu hop
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Budc 4: Chon cau hinh may mong muon su dung

1Pvé
- w0 D et mem W
General purpose t2.nano 1 05 EBS only Low to Moderate V;l
L 1 1 EBS only Low to Moderate Yes
General purpose 2. small 1 2 EBS only Low to Moderate Yes
General purpose 2 medwum 2 4 EBS only Low to Moderate Yes
Cancel  Previous Review and Launch Next: Configure Instance Details

Hinh 5. Chon mét phién ban

Budc 5: Chon Configure Sercurity Group

Budc 6: Tim dia chi IP Public ciia may
tinh vira tao va truy cap

Budce 7: Truy cap va su dung Rstudio
trén AWS.

2.5. Thue nghiém
2.5.1. Dir liéu

Trong nghién clru nay, chiing t61 da su
dung bd dir licu Chronic Kldney Disease
L.Jerlin Rubini [19] v6i cac thong tin: Tudi,
Huyét ap, Trong luong riéng, Albumin,
Puong, Té bao hong cau, Té bao mu, Khi
té bao mi, Vi khuan, Glucose mau ngau
nhién, Huyét thanh Uré, Creatinine, Natri,
Kali, Hemoglobin, Thé tich t& bao, S
lwong té bao bach cau, S6 lwong hong ciu,
Tang huyét ap, Bénh tiéu duong, Mellitus,
Bénh dong mach vanh, Thém &n, Ban dap,
Phu Thiéu mau, Phén loai.

2.5.2. Cong cu

Chung t6i dé lap trinh bang ngdn ngit
R cho mo hinh tién doan, cac mo hinh duoc
str dung 1a: Mo hinh Cay quyét dinh, mo
hinh Bagging va m6 hinh Boosting. Ngoai
ra, ching t6i cling sir dung cac thu vién: thu
vién (dplyr), thu vién (ggplot2), thu vién
(e1071), thu vién (caret), thu vién (rpart),
thu vién (ipred), thu vién (tidyverse) va goi
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h20, thu vién (h20) dé tich hop cac mé hinh.
2.5.3. Kich ban 1: Cay quyét dinh
Duya vao bién “Appetite”(Thém an):
good (thém an nhiéu) va poor (it thém
an) dé dua ra du doan vé hiéu suit good,
poor chung t6i da chon thuat toan Cay
quyét dinh.

Bang 1. D¢ chinh xdc cua moé hinh

Cady quyét dinh
Model Decision Tree
Accuracy 0.9592

Két qua do chinh xac trung binh ciia
mo hinh Céy quyét dinh 14 0.9592

Accuracy

1.5

Y i e
0 -

Decision Tree

Hinh 6. Bi€u dé dé chinh xdc mé hinh Cay quyét dinh

2.5.4. Kich ban 2: Baging (Random
Forest)

Ching t61 st dung phuong phap
Bagging (Random Forest) va&i library
(tidyverse) library(h20). Chia tdp dir li€u
thanh tap dir li¢u Train (80%) va Test (20%).
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Bang 2. Do chinh xdc cua moé hinh Bagging

Model
Accuracy

Decision Tree
0.9592

Bagging
0.9782

Két qua do chinh xac trung binh ctia mo
hinh Bagging(Random Forest) 1a 0.9782 so
v6i Cay quyct dinh 1a 0.9592

Accuracy
0.98

0.97 [

0.96 ’

0.95 - W Accuracy
0.94 T )

Decision Tree

Bagging (Random
Forest)

Hinh 7. Biéu d6 dé chinh xdc mé hinh Bagging
so véi Cdy quyét dinh
2.5.5. Kich bdn 3: Boosting (Gradient
Boosting)

Chung t61 st dung phuong phép
Gradient boosting voi library (tidyverse)
library (h20). Chia tap dir li€u thanh tap dir
li¢u Train (80%) va Test (20%).

Bang 3. D¢ chinh xdc cia mo hinh Bossting

. . | Bagging | Boosting

Model Der[c‘:rlzéon (Random | (Gradient
Forest) | Boosting)

Accuracy | 0.9592 | 0.9782 | 0.9893

Két qua do chinh xac trung binh ciia
mod hinh Boosting( Gradient Boosting) 1a
Bagging(Random Forest) 1a 0.9782 so véi
Cay quyét dinh 1 0.9592

Accuracy

0.99

0.98

0.97

0.96 -

0.95 m Accuracy
0.94 -

Decision Tree Bagging
(Random
Forest)

Boosting
(Gradient
Boosting)

Hinh 8. Biéu d6 dé chinh xdc mé hinh Boosting
so véi Bagging va Cdy quyét dinh
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3. THAO LUAN VA KET LUAN

Ngay nay cac dich vu dién toan dam
may c6 thé giup chung ta giam chi phi ve
co s& vat chat ha tang, thiét bi luu trir ciing
nhu xr 1y dit liéu, dong thoi gitp cho nguoi
sir dung c6 thé truy cAp moi noi.... voi thi
nghi¢ém va phan tich nay chung t6i chay
thuc nghiém trén nén tang dich vu dam may
Amazon va ¢ thé dua ra mot du doan vé
muc do kha nang gay bénh than man tinh
nhim muc dich giam thiéu thip nhat kha
nang bénh cho nhom nguodi c6 nguy co cao,
dé nhitng nguoi nay co bién phap an toan
cho strc khoe ctia ho va c6 thé tranh duoc
bénh than man tinh noi riéng va co thé ap
dung cho cac bénh khac n6i chung.Viée Kkét
hop chay phuong phép Ensemble trén nén
tang dam may s€ giam dugc chi phi vé co
sO vat chat, thiét bi luu trir ... va phuong
phap Ensemble Boosting so voi Cay quyét
dinh va Bagging s& cho két qua c6 hiéu
suét cao hon cac phuwong phap khéac. Trong
nghién curu nay, chung t6i chi st dung mot
s6 md hinh du doan trén ngdn nglr R, mat
s phuong phap va trén bo dir lidu thuc
nghiém. Nhung trén thyc té, c6 rat nhiéu
loai mé hinh dy doan bing cic ngdn ngi
khac va thyc nghiém trén cac b dir liéu
khac nhau, vi vay dé timra phuong phap du
doan t6t hon, chung ta c6 thé ap dung cach
tiép can nay cho cac loai mo hinh ngén ngir
va bg dir li¢u khac trong tuong lai.

Trong bai viét nay, ching t6i tim hiéu
3 phuong phap hoc tap thé tiéu chudn cho
may hoc va ap dung ching vao bai toan
du doan vé kha ning giy bénh than mén
tinh tir bién “Appetite”(Thém an). Két qua
thue nghiém cho thiy cac phuong phap
Ensemble tot hon cac phucmg phap khéc
v6i Boosting cho két qua t6t nhit trong thir
nghiém cua chung t6i. Nhitng b phan loai
tong hop nay thuc sy phu hop dé phan loai
tap dir liéu nhung can c6 mot cach tiép can
khac dé tim ra b phan loai chinh x4c nhét
nham cai thién d6 chinh xac cua tap dit liéu.
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