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o NGHIEN CUU MO HINH ENSEMBLES L
VA AP DUNG DU DOAN BENH THAN TAI BENH VIEN DA KHOA DIEN BIEN
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Tom tat:

May hoc hién nay dwoc dp dung rong rdi trong nhiéu img dung bao gém chan dodn y khoa, phat
hién thé tin dung gia, phadn tich thi trwong chitng khodn, phdn logi cac chudi DNA, nhdn dang tzeng noi va
chir viét, dich tw dong choi tro choi va cir dong ré-bot (robot locomotlon) Hang nam, cong dong nghlen
cieu va cong dong cong nghiép da c6 nhing cudc hdi thao ve cham soc siic khoe sir dung klen thire cua May
hoc, Tri tu¢ nhan tgo [7]. Vic Gundotra, cuu glam doc tai Google va Microsoft, nhéin dinh rang trong vong
5 nam t6i, May hoc sé la tro thi ddic e cho cac bac si [11]. Trong bai bao nay chung toi dung mo hinh
Cay quyet dinh (Deczszon Trees) ciia Mdy hoc dé du doan bénh thdn tai bénh vién da khoa tinh Di¢n Bién.
Dé cdi thién kha nang dy dodan, Chiing toi tim hiéu va cai dat hai mé hinh ensembles thuwong sir dung va la

nhitng mo hinh hiéu qua nhat trong May hoc: Random Forests va Gradient Boosted Trees.
Tir khéa: Cdy quyét dinh, Random Forests, Gradient Boosted Trees, Mé hinh Ensembles, My hoc.

1. Giéi thi¢u

Lich st May hoc dad c6 tir lau, nhung nd
thuc sy c6 nhidu dot pha cho t6i khi cac nha khoa
hoc mdy tinh ap dung ky thuat Deep Learnlng
(hoc nhiéu tang) vao nhiéu san pham c6 tinh ung
dung hi¢u qua trong thuong mai va cong nghiép.
Hién nay, nhitng cong ty hang dau vé cong nghe
déu co ‘nhitng doi ngli nghién clru va phat trién cac
san pham May hoc: Google, Facebook, IBM, Intel,
Amazon, Microsoft, Apple V.V..

Enlitic 1a mot cong ty dung deep learning,
mang lai nhiéu thanh céng nhat hién nay cho May
hoc, nham gitip bac si kham bénh nhanh hon va
chinh x4c hon [8]. Mdi khi mot bac si chén doan cho
bénh nhan, ho dang g1a1 quyét mot tap dit liéu phirc
tap. Muc dich cua moi truong hop la dua ra quyét
dinh diéu tri t6i wu dya trén nhiéu hinh thic thong
tin 1am sang, nhu lich stt bénh nhén, triéu chung,
xét nghlem va hinh anh y khoa. Chat lugng va so
luong cua dir liéu nay dang duoc cai thi¢én nhanh
chong udgce tinh s€ phat trién hon 50 lan trong thap
ky nay, 1én dén 25.000 petabyte trén toan thé gioi
vao ndm 2020. Doi ngii chuyén gla y te va cac nha
khoa hoc dir liéu hang dau the g101 mubn cai thién
két quéd du bao bénh nhan bang su dung nhing dir
liéu nham khai thac thong tin cta du li¢u. Enlitic st
dung deep learning dé tim ra nhung tri thire tr hang
ti trudng hop 1am sang. Enlitic xay dyng céc giai
phap deglup céc bac si tan dung kién thire chuyén
sdu ciia ca cong dong y té cho moi bénh nhan.

Jensen Huang, giam doc didu hanh cua
Nvidia — cong ty cong nghé nbi tleng ¢ California,
du doédn rang van d& cham soc sirc khoe va xe 6 to
ty hanh s&€ s6m duge dam nhiém béi Tri tu¢ Nhan
tao [14]. Nhiéu nhom nghién ctru May hoc cling
dang dau tu vao linh vyc y t€ va cham soc strc khoe
[9, 10]. IBM dang dan hién thyc mét “van cugc 16n
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nhat”: Thay vi mét nhidu ngay tra ctru hang mé ho
so bénh 4n va tai li¢u chuyén nganh dé dua ra két
luan chan doén va tri liéu cho mét ca bénh véi mot
xac sudt sai khong tranh khoi, cic bac sy chi can
nhdp dir liéu bénh nhan cho Watson, dugc coi la
cudc cach mang cua IBM dung May hoc, phén tich,
so sanh v&i hang tram ngan tai lidu trong kho kién
thire khong 16 ctia n6 rdi dura ra goi ¥ hucng diéu tri
chinh xac chi sau vai gidy [12]. Cubi cung, chung ta
phai ke t61 Watson, duoc ky vong s€ mang lai nhirng
chuyén bién tich cuc cho nganh y tai Viét Nam [13].

Hinh 1. Su dung Mday hoc cho bai todn dir liéu lom
lam don bay cho nhitng cugc cach mang trong cac
linh vy thiet yeu dién hinh nhu cham séc sirc khoe
chinh la str ménh va tam nhin cua IBM hién nay [13]

Bai bao nay sé nghién ctu g1a1 thuat Cay
quyét dinh (Decision Trees) mot g1a1 thuat thong
dung trong May hoc, va ap dung vao du doan bénh
nhan méc bénh than tai tai bénh vién Pa khoa tinh
Dién Bién. Chung t6i chon Decision Trees vi n6 ¢6
nhitng wu diém nhu:

- Khéng can tién xir 1y dir liéu (normalization,
standardization);
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- Thuat toan lam viéc hi€u qua khi cac dir
liéu co scale hoan toan khac nhau, hodc ngay ca sy
pha tron gilra cac déc tinh nhi phan (binary) va lién
tuc (continuous);

- Thut toan cay quyét dinh dé dang hinh anh
hoa va d& hiéu cho ca nhimng ngudi khong am hiéu
vé May hoc;

- Thuat toan ciing khong thay doi khi dit liéu
dugc mé rong.

Nhung uu diém cua Cay quyét dinh rat phu
horp v6i tinh chit ctia bai toan: Khi b6 sung thém
cac bénh an, thuat toan khong can thay d6i nhiéu.
Quan trong hon ca la sy ly giai cua m6 hinh c6 kha
nang thuyet phuc ca nhimg ngudi khong phdi la
chuyen gia v€ May hoc. Day chinh la uu diém rat
16n cua Cay quyét dinh, so v6i cac md hinh khéc.
Dé cai thién kha ning dy doan ching t6i st dung
mo hinh Random Forests, 1a nhimg phuong phéap
thuong duoc dung nhét trong May hoc hién nay.

Phan con lai ciia bai bdo co céu tric nhu
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sau. Phan 2 s& gi6i thi¢u vé mo hinh Cay quyet
dinh (Decision Trees). Phan 3 s€ trinh bay m6 hinh
Ensembles, trong khi phan 4 s& mo ta dir lieu thu
thap duoc. Phan 5 s& trinh bay két qua. Phan cubi
cung 1a két luan.

2. M6 hinh cdy quyét dinh (Decision Trees)

Cﬁy quyét dinh 1a mot thuat toan May
hoc c6 gidm sat dung cho cd bai toan phan lorp
(classification) va hoi qui (regression). Cay quyet
dinh rat hi¢u qua trong nhleu lo‘p bai toan. N6 duoc
su dung nhleu mot phan vi n6 dé hiéu véi moi
ngudi, mot phan vi n6 co thé dwa ra 10i giai thich
chinh xéac cach thirc mo hinh dua ra sy phén loai
hay dy doan dbi voi timg trucng hop. Chung ta co
thé theo ddi qué trinh hoc va dua ra dy doan cua
cay quyét dinh thong qua céc nhanh cdy, va n6 thyc
chat 12 mot chuoi (rat nhleu) cac cau Iénh if — then.
De biét thém, ngudi doc nén tham khao chuong 3 &
cubn sach cua Mitchell [1].

petal length (cm) = 2.45
= 0.6667

samples = 150

= [50. 50, 50]

class = setosa

aini

valua

petal width (cm)< 1.75
gini=05
samples =100
value = [0, 50, 50]
class = versicolor

sepal length tr.m]sﬁss

Hinh 2. Vi du cdy quyét dinh cho bai todn hoa Ailen [3]

Cay quyét dinh 12 mot ciu truc dang cdy, ¢ do
mdi nut phia trong (internal node) biéu thi cho mot
cau hoi (kiém tra dic trung), moi nhanh biéu dién
mot cau tra 101 cua cau hoi do, va moi 14 (leaf node)
bicu dién mdt nhan (class label). Md&i mot quyét
dinh (decision) duoc xéac dinh bang mdt duong di tur
goc t6i 14 (thong qua cac th tw kiém tra dic trung).
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Mbi duong di (ti gdc i 14) thé hién cho quyét dinh
nhu vay tuong duong véi mot luat phan lop

Hinh 2 minh hoa viéc ap dung cdy quyét
dinh cho viéc phan 16p 3 loai hoa Ailen (setosa,
versicolor, va virginica). Mdi nit 14 1 mot nhan
(mot trong 3 loai hoa). M&i mot duong di tir gbe t6i
14 1a mot sy gidi thich (luat) cho vi¢c dinh nhan. Nhu
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chung ta thay, cac quyét dinh trén cay rat d& hiéu va
dé giai thich, vi chung ¢6 thé hinh anh hoa dugc.

Y tuong cua qua trinh xay dung cay quyet
dinh la vi¢c tim ra cac cau héi (dédc trung) dé cau tra
101 s€ cho nh1eu thong tin lién quan t6i du doan nhét.
Gia str, néu mot cau h01 yes/no ma két qua luon cho
dung khi tra 101 “yes”, va sai khi cau la loi la
(hoac ngugc lai), thi day la mot cau hoi tuyét voi, vi
n6 cho ching ta rat nhiéu thong tin. Ngugc lai, néu
cau hoi yes/no ma két qua khong chic dung kh1 tra
loi ¢ yes va ciing khong chic ding khi tra 161 “n
thi cau h01 d6 khong cho chiing ta nhiéu thong t1n

Vay, lam the nao dé chung ta c6 thé do duoc

“théng tin”? Dé dinh luong dugc thong tin, nguoi
ta dung entropy, dugc gidi thi¢u bdi nha toan hoc
Shannon. Entropy thuong dung voi nghla hén loan
(hay khong chac chin). Trong phan ndy, chiing ta
ding entropy dé danh gia do khong chic chin lién
quan t6i dir liéu. Muc dich cua chung ta la chia ra
thanh céc tdp con méi c6 do entropy nho dan. C6
mot tiéu chi khac de tach hai tp dir li¢u, do 1a dua
vao chi sb Gini. Dé biét thém, ngudi doc c6 thé doc
chuong 3 ¢ [1] va chuong 7 & [2].

3. M6 hinh Ensembles cho ciy quyét dinh
3.1. M6 hinh Ensembles o

Tai sao chung ta kh(“)ng thé huan 1uyén thuat
toan May hoc trén tap dir li¢u va str dung cac du doan
tir cing mot tap dir liéu nay dé danh gia cac thuat
toan May hoc? Cau tra 101 don gian 1a overfitting,
mot hién tuong thuong gap trong May hoc khi thuat
toan thyc thi tot trén tap dit liéu hudn luyén, nhung
lai kém trén tap dir liéu moi. Hay tuorng tuong mot
thuat toan ghi nhé moi quan sat trong qua trinh huan
luyén. néu ban danh gia thuat toan hoc may cua ban
trén cung mot bo dit liéu duogc s dung dé huan
luyén thuét toan, mot thuét toan nhu thé nay s€ co
mot diém sé hoan hao trén tap dit liéu huén luyén.
Nhung thuat toan do6 khi du doan trén dit li¢u moi
(unseen data) lai rat kém. Tom lai, overfitting xay
ra khi n6 thuc hién rét tt trén moé hinh huin luyén
(training set) nhung lai cho du doan kém trén tap
dir liéu mai (test sets) Ma muc tiéu cua May hoc la
can tao ra cac md hinh ¢6 kha nang dy doén tét cho
nhitng dir liéu mdi (unseen data).

Mot nhuge diém rét 16n cia ciy quyét dinh
1a m6 hinh dé bi 101 vao trang thai overﬁttmg Chinh
vi véy, trong hau hét cac ung dung, cac phuong
phép ensembles thuong dugc dung thay cho vige
ding don 1é mo hinh Cay quyét dinh.

Ensembles la phuong phéap két hop nhiéu
mo hinh Mdy hoc nham tao ra mét mé hinh manh
hon. C6 nhi€u m6 hinh ensembles trong Mdy hoc,
tuy nhién c6 hai mo hinh ensembles dung cho nhleu
loai trng dung khac nhau va cung dung Cay quyét
dinh da ching t6 dugc tinh hiéu qua cao: Random
Forests va Gradient Boosted Decision Trees.

3.2. Random Forests L
Random Forests dung dé¢ khac phuc trang
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thai overfitting, mot nhugc diém cua Decision
Trees. Thuat toan tao ra mot tap cac Cay quyét dinh
(Decision Tree) trong d6 céc cay c6 sy khac nhau.
Su ra doi cta thuat toan Xuét phat tir y tuong mdi
cay s& ¢ thé dua ra nhing dy doén rat tot, nhung
no lai dé bi overﬁttlng Do véy, néu chiing ta tao ra
nhiéu cdy, tit ca cac cay nay déu du doan tot vanéu
bi overfitting thi no s¢ overﬁtnng theo nhiéu huéng
khéac nhau; ching ta c6 thé giam tong overfitting
bang cach ldy trung binh cia tap céc cly do. Diéu
cha y & day la, Random Forests van tin dung duoc
tinh hi€u qua cua md hinh Decsision Tree, trong khi
viéc gidm overfitiing c6 thé duogc tinh toan/chi ra
béng todn hoc.

bé xdy dung Random Forests, chung ta
can tao ra rat nhiéu ciy quyét dinh. Mdi cay ngoai
nhiém vu dam nhéan nhiém vu du doan, né con phai
khéc so voi cac cdy con lai. Random Forests lay tén
cac cay tir vigc trich ngau nhién trong qua trinh xay
dung cdy dé dam bao mdi cdy 1a khac nhau. C6 hai
cach tao ra cay trong Random Forests: 1) lya chon
céc quan sat dé tao cdy; 2) lwa chon dic tinh trong
qua trinh tach (split).

Trong bai béo nay, chung toi s€ su dung
thu vién Scikit — learn [4]. Scikit-learn (viét tat 1a
sklearn) 1a mot thu vién ma ngudn mo danh cho hoc
may mot nganh trong tri tu¢ nhan tao, rat manh mé
va thong dung v&i cong dong Python, dugc th1et ke
trén nén NumPy va SciPy. Scikit-learn chua hau hét
cac thuat toan machine 1earn1ng hién dai nhat

Dé xay dung mot cdy, ngudi dung can dung
mot bootstrap mau cho tap dir ligu. So cay (n_
samples cay) dugc tao ra mot cach ngau nhién. Dir
liéu cho moi cdy s€ 16n nhu dit li¢u ban dau, nhung
mot so quan sat c6 thé th1eu trong khi mét s6 khac
c6 thé bi lap lai. Sau d6 mdi ciy quyét dinh s& dugc
tao tur moi tap dr lieu m6i do. Tuy nhién, so voi
thudt toan cay quyet dinh, thudt todn s€ co6 su bién
do6i mot chut. Cu thé, thay cho viéc tim kiém mot
nut tot nhét, thuat toan s& lya chon ngau nhi€n mot
tap con céc dic tinh, va tim ra déc tinh tot nhat trong
trong tap con do. Tong cac dic tinh dugc lua chon
s& dugc diéu chinh thong qua tham s max_features.
Nhu vy, viéc lya chon tap con ddc tinh duge lap lai
tach biét trén mdi nat, nén moi niit trén mot cay s&
tao ra quyét dinh dung mot tdp con khac nhau cua
cac dac tinh, cung v6i vige sir dung bootstrap mau
s€ tao cho céac cay quyet dinh khac nhau.

Mot van e duoc dat ra 1a viéc lya chon
tham s6 max_features. Néu chiing ta thlet 1ap max_
features = n_features, thi diéu do dong nghia véi
viéc tai mot nut (dé tach) ching ta s& Iya chon tat
ca cac thugc tinh trong tap dir liéu, cong thém voéi
viéc khong luya chon ngau nhién dac tinh (ma dya
vao thuat toan tinh do hon loan gidng nhu trong
mé hinh Decision Trees). Néu ching ta thiét 1ap
max_features = 1, khi d6 cac phép tach s€ khong
c6 sy lya chon. Do vay, néu thiét 1ap tham sé max_
features 16n, Random Forests s& c6 nhiéu cdy cing
su twong dong, va chiing co thé thoa man dir lidu
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dé dang, bang viéc dung nhiing dic tinh khac biét
nhét. Trong khi néu thiét lap tham s6 max features
nho, Random Forestscac cdy s¢ it tuong dong hon,
va mdi cay sé co d6 sdu du 16n thé thoa man dit liéu.
Nguoi doc c6 thé tham khao thém & [5,6].

. Pé c6 mot du doan dung Random Forests,
déu tién thudt toan s€ phai quan tdm t6i moi du doan
cua cac cay trong rung cay do. Ti€p do, s€ co chien
lugc khéc nhau, tiy thudc vao kiéu dy doan:

- Véi bai toan regressmn chung ta co the tinh
trung binh cac két qua dé dua ra du doan cubi cing.

- Vi bai toan classification, chién lugc “soft
voting” duoc 4p dung. Trong d6 mdi cay sé dua ra
mot “soft” prediction, tirc 1a xac sudt cho mdi két
qua dugce dua ra. Xac suat dy doan s& duoc tinh
bang trung binh tat ca cac cdy, va 10p co xdc suét
cao nht s& dugc.

3.3. Gradient Boosted Trees (Gradient Boosting
Machines)

M0 hinh Gradient Boosted Trees (d6i khi con
c6 tén Stochastic Gradient Boosting hay Gradient
Boosting Machines) la mét trong nhimg thuat toan
phtrc tap nhat va hi€u qua cua ki thuat ensembles.

Khac voi Random Forests, Gradient Boosted
Trees tao ra cac cdy mot cach tuan tu, trong d6 mdi
cdy sau s& cd gang khic phuc nhiing 15i ctia cac cy
trude. S& khong co sw ngau nhién trong qua trinh
tao cay & Gradient Boosted Trees; thay vao do, ki
thuat pre-pruning s€ dugc dung. Cay trong Gradient
Boosted Trees thuong c6 d6 cao thap (tir 1 t6i 5),
diéu nay lam mo hinh chiém it bd nhé va cho két
quad nhanh hon.

Y tuong chinh cua Gradient Boosted Trees
1a két hop nhiéu mé hinh don gian (weak learners),
nhimg cay thap (shallow trees). Mbi céy c6 thé du
doan tét cho ting phan dit liéu, va sau khi két hop
nhiéu cdy lai s€ tang kha nang dy doan cho mo hinh.
Mot dlem dang chu y la Gradient Boosted Trees
thuong ndi troi hon cac thuat toan May hoc khac
va thuong duge dung rong rai trong ung dung thyc
té. Tuy nhién, viéc thiét 1ap cac tham so s& yéu cau
chat ché hon so véi Random Forests. Mot tham s
quan trong 1a learning_rate, n6 s& kiém soat mirc do
mdi cdy s& sira 16i ra sao. Viéc ting learmng_rate va
n_estimators s€ lam tang d6 phurc tap ciia mo hinh,
vi mé hinh s& c6 nhiéu viéc phai 1am hon nhim sira
16i cho cac cay lan luot duoc tao ra.

4. Dir liéu va chwong trinh
4.1. Dir liéu

Dt liéu trong bai nay duoc thu thép tir cac
bénh 4n tai bénh vién da khoa tinh Pién Bién. S6
bénh nhan nay dugc lam xét nghiém chan doan
bénh trong 2 ndm 2015 — 2016 voi tong s6 lan xét
nghiém 1a 166.823 lugt trong d6 mau dat tiéu chuan
1a 3.648 lan. Mic du co rat nhleu thong tin, nhung
chung t0i Iya chon 15 déac tinh déu ¢ dang sd, va cot
cubi cung la dic tinh can dy doan:
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Béang 1. Dir liéu thu thdp tw bénh vién da khoa

Pién Bién
S6 TT | Pic tinh Giai thich

1 age | Tudi

2 sex | Goi tinh

3 wbe | White blood cell (bach cau méau)

4 ly Lymphocytes (bach cdu Lympho)

5 ne Newtrophylia (bach cau doan

trung tinh)

6 rbc | Red blood cell (hdng ciu mau)
hgb | Hemoglobin (HGB - huyét séc t6)
hct Hematocrit (Het — thé tich khdi

hdng cau)

9 plt Platelet (tiéu cau)

10 na Natri mau

11 kl Kali mau

12 prtp | Protein mau toan phan

13 al Albumin

14 ur Uré mau

15 cr Creatinin

16 |absence | 1: méc bénh;

0: khong mac bénh

4.2. Chuong trinh

Trong phan nay, chung t0i s€ cai dat chuorng
trinh, chay thtr va tong hop cac két qua. Chu ¥ ring
Chuong trinh 1 can cho céac chuong trinh phia sau
(2, 3, 4), va Chuong trinh 5 can ca chuong trinh 4.
Chuong trinh 1 sau day s€ hién thi nhitng thong tin
co ban vé dir liéu (kich ¢ cia sd hang, s6 cot) va s
dong dir liéu dau tién:

from pandas import read csv
import os

duongDan = os.getcwd() + ‘\data\\
than_final.csv’
tenCot = [‘age’,’sex’ ,’WBC’,'LY’,
"NE’ ,’RBC’ ,”HGB’ ,’HCT’ ,’ PLT'’ ,’Na’
,’KL’, ’"Protein’ ,’Albumin’ 6 ’Ure’
,’Creatinin’ ,’ absence’]

duLieu = read csv(duongDan,
names=tenCot)

from sklearn import preprocessing
print (dulieu.shape) # (3648, 16):
DG 1liéu co6 3648 hang va 16 cdt
print (duLieu.head())

# Hién thj 5 hang dau tién

from sklearn import preprocessing

maTran= dulLieu.values

X = maTran|:, '—1]
y = maTran|: 1]
dieuChinh = preproceSSLng

MinMaxScaler (feature range= (0,1))
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X dieuChinh = dieuChinh.fit
transform (X)

Chuong trinh 1: Két ndi va hién thi thong
tin dt ligu.

Két qua cta Chuong trinh 1 trén s€ cho ra
kich ¢ cta dit lidu va 5 hang dau tién:

(3648, 16)
age sex WBC LY NE RBC HGB HCT
PLT Na K Protein
0 78 1 6.13 14.4 77.7 2.98 88
25.5 98.0 139.80 3.70 71.28
1 16 0 7.69 13.6 73.5 3.64 81
25.5 249.0 141.90 3.70 60.77
2 51 0 10.13 14.8 82.2 3.74 127
35.6 179.0 138.95 3.42 74.10
3 79 0 4.33 25.5 62.6 3.34 101
30.8 260.0 134.35 3.06 73.90
4 42 1 3.53 13.0 75.0 1.58 47
13.0 52.0 125.50 6.82 66.50

Albumin Ure Creatinin absence
0 36.3 2.988 55.43 1
1 28.2 18.003 566.34 1
2 38.9 4.200 94.00 1
3 33.7 6.400 476.00 1
4 32.6 50.400 2246.00 1

Sau day la mo6 hinh Decision Trees cho bai
toan du bao bénh:

from sklearn.model selection import
train test split

from sklearn.tree import
DecisionTreeClassifier

tree = DecisionTreeClassifier ()

X train, X test, y train, y test =
train test split (X dieuChinh, vy,
test size=0.33, random state=0)
tree.fit (X train, y train)

print (Yaccuracy on training set: %£f”
% tree.score (X train, y train))
print (“accuracy on test set: $f” %

tree.score (X test, y test))

Chuong trinh 2: Chuong trinh du doan bénh
Thén ¢ bénh vién da khoa Pién Bién st dung mo
hinh Decision Trees.

Chwong trinh 2 cho két qua:
accuracy on training set: 1.000000
accuracy on test set: 0.930921

Chu’o’ng trinh 2 cho ta thdy rd hién tugng
overfitting xay ra. Do chinh xéc trén tap huan luyén
(training set) 1a 100%, trong khi trén tap kiém tra
(test set) [a 93%. Chuong trinh 3 sau day s€ tao ra mot
Random Forests, nhu da trinh bay & phan trude, nham
tranh overfitting dé tang d6 chinh xac cho dy doan.

) Trong thu vién sklearn c6 st dung
rat nhiéu cédc tham s0 trong moé hinh
RandomForestClassifier(). Tuy nhién ching ta chi
quan tam 4 tham so:
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-bootstrap:boolean, optlonal (default=True),
dé xac dinh xem c6 dung cac mau bootstrap khi
dung cay hay khong.

- max_features: int, float, string or None,
optional (default="auto”), dé xac dinh s6 dic tinh
duoc dung de chon phép tach tot nhat:

+néu ‘auto’, khi 6 max_features = sqrt(n_

features)

+ néu float, khi d6 max_features = int(n_

features * n_features)

-n_estimators: integer, optional (default=10),
s6 cdy trong Random Forests.

- criterion: string, optlonal (default="gini”),
dung dé xac dinh chat lucmg cua phép tach, chung ta
¢6 thé ¢6 2 Iya chon “gini” hodc “entropy”.

from sklearn.ensemble import
RandomForestClassifier

for i in (100,500,1000,1500,2000) :
# tdch di liéu ra thanh 2 tap: huén
luyén (training) va kiém tra (test)
X train, X test, y train, y test =
train test split (X dieuChinh, vy,
test size=0.25, random state=1l)

# tao forest If “auto”, then max
features=sqrt (n features).

forest =

RandomForestClassifier (bootstrap=True,

n estimators=i, criterion="gini’,
max features= ‘auto’)

# hudn luyén mé hinh trén tdp hudn luyén
forest.fit (X train, y train)

print (Yaccuracy on training set: $f”

% forest.score(X train, y train))
print (Yaccuracy on test set: $f” %

forest.score (X test, y test))

Chuong trinh 3: Chuong trinh dy doan bénh
Thén ¢ bénh vién da khoa Dién Bién st dung mo
hinh Random Forests.

Bang 2 sau day tong hop két qua cta Chuong
trinh 3 sau khi thay d6i hai tham sb quan trong n_
estimators (la s cdy ma mo6 hinh Random Forests
tao ra) va max _features (s6 dic tinh dugc tham gia
vao qua trinh tach tai cac ntt).
Bang 2. Két qua khi chay chicong trinh ding mé

hinh ensembles

n_esti- ‘auto’ 0.5 0.75 1.0
mators/ | Training| | Training| | Training| | Training|
max_fea- | Test Test Test Test
tures
100 0.9997 | 10.9996| |0.9996| |0.9996 |
0.9616 0.9616 [0.9509 |0.9510
500 0.9997| 10.9996| |0.9996| |0.9996 |
0.9638 0.9627 [0.9518 |0.9518
1000 0.9997 | 10.9996| |0.9996| |0.9996 |
0.9638 0.9616 [ 0.9509 |0.9510
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1500 0.9997| [0.9996| |0.9996| |0.9996 |
0.9649 09627 |0.9509 |0.9510

2000 0.9997| [0.9996| |0.9996| |0.9996 |
0.9649 |0.9627 |0.9594 |0.9518

Theo ket qua cua Bang 2, Random Forests s&
cho du doan tét nhét 1a 96.49% khi s cay tao ra la
1500 hoac 2000 cay.

Chuong trinh sau day cai dat moé hinh Gradient
Boosted Trees cho bai toan du bao bénh than:

from sklearn.ensemble import
GradientBoostingClassifier

gbrt = GradientBoostingClassifier (n_
estimators = 1000, learning rate=
0.07, max features= ‘auto’, random
state=0, max depth=4)

X train, X test, y train, y test =
train test split (X dieuChinh, vy,
test size=0.25, random state=0)
gbrt.fit (X train, y train)

print (“accuracy on training set:
% gbrt.score (X train, y train))
print (“accuracy on test set: %$f” %
gbrt.score (X test, y test))

SE7

Chuong trinh 4: Chuong trinh du doan bénh
Théan ¢ bénh vién da khoa DPién Bién str dung mo
hinh Gradient Boosted Trees.

Chuong trinh 4 cho két qua:
accuracy on training set: 1.000000
accuracy on test set: 0.963816

Dé xem va danh gia muc do quan trong cua
cac ddc tinh ¢ cac mo hinh, chung t6i ¢6 dung do thi
quan sat. Chuong trinh 5 xdy dyung d6 thi (Hinh 4)
cho md hinh Gradient Boosted Trees.
import matplotlib.pyplot as plt
plt.plot (gbrt.feature importances , ‘o’)
plt.xticks(rangg(x.shapefl]),
tenCot, rotation=90)
plt.show ()

Chuong trinh 5: Chwong trinh hién thi
muc do quan trong cua cac dac tinh trong mé hinh
Gradient Boosted Trees.
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Hinh 5. Mirc d¢ quan trong cua cac ddc tinh trong
mo hinh Gradient Boosted Trees

Quan sat Hinh 3, 4, va 5, chung ta nhéan thay
rang dac tinh Creatinin duoc danh gia quan trong
nhit & ca 3 mo hinh, va déc biét quan trong ¢ mo
hinh Decision Trees (x4p xi 0.8). Ngoai dic tinh
Creatinin ra, cac dac tinh & mé6 hinh Decision Trees
khong c6 sy chénh léch nhiéu. Trong khi d6 & mo
hinh Random Forests c6 sy khac bi¢t hon; déng
cha y 1a dic tinh Ure rat dugc coi trong (gan 0.25
so v6i 0.3 cua Creatinin). V&i mo hinh Gradient
Boosted Trees thi hoi khac, Ure dugc coi trong sau
Creatinin, nhung chi nhinh hon Protein va Albumin
khong nhiéu.

5. Két ludn

Bai bao tién hanh tim hiéu mo hinh cay
quyet dinh (Dec1510n Trees). Cung véi nhiing uu
diém nhu d& hiéu va khong can tien xtr 1y dir ligu,
Decision Trees ¢6 mot nhuge diém quan trong la
overﬁttlng Dé xir Iy van dé nay, chiing t0i tim hiéu
va su dung mo hinh ensembles. Cu thé ching t6i
da tim hiéu va cai dat hai m6 hinh ensembles dugc
coi 1 hiéu qua nhat: Random Forests va Gradient
Boosted Trees.
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Bai bio co hai déng gop. Thir nhét, ching
toi da tién hanh thu thap cac dir li¢u tir cac bénh an
cua bénh vién da khoa Dién Bién. Chung t6i da loc
bo nhitng bénh dn khong du dit li¢u va nhitng cot
dac tinh khong can thiét. Thém nira, chung toi cling
phal Xt ly mét s0 thong tin thiéu. Cudi cung dir liéu
gom 3648 bénh an véi 15 dac tinh doc lap va 1 dac
tinh dy doan (bi hay khong bi). Thir hai, chung t6i
da cai dat va c6 duogc két qua du doan voi mo hinh
Decision Trees v6i do chinh xé4c 1a 93.09%; v6i hai
mo hinh ensembles cho ra két qua t6t hon vé6i do
chinh xac tuong ng la: 96.49% va 96.38%.

Cong viéc sap tdi cua chung toi 1a m& rong
két qua da dat duoc ctia bai bdo nay bang hai cong
viéc. Thir nhit, chung t6i mudn tim hiéu thém cac
md hinh khac trong May hoc (machine learning
algorithms), ngoai hai m6 hinh ma bai bdo nay
da ban téi. Cu thé ching t6i muon tim hiéu va so
sanh ket qua véi mot so moé hinh hoc c6 giam sat:
Decision Trees, K — nearest neighbor va Neuron
Network. Thir hai, chiing t6i s€ ra soat lai va trao
ddi véi cac bac si chuyén khoa dé thyc thi thém cac
bénh 4n m&i, nhdm kiém dinh lai chuong trinh cua
chung t6i. Mot huéng khac chung t6i ciing mudn ap

Tai liéu tham khao

dung mo6 hinh di x4y dung vao dit liéu méi (¢ bénh
vién khac, & Vﬁng khéc) de c6 thém nhiing thong tin
vé tinh hleu qua cua mo hinh.

Sau khi da tim hiéu va so sanh nhu vay,
ching t6i tin rang s& tim dwgc mo hinh thyc sy phi
hop véi bai toan du doan bénh than. Chung t6i nhan
thirc dugc rang viéc chuan doan b¢nh la mot cong
viéc kho, doi hoi tinh chuyén mon cao va rat quan
trong, vi né lién quan téi strc khée ctia con ngum
Tuy nhién, chung t6i cung nhén thay rang voi sy
phat trién ciia khoa hoc may tinh gan day, dac biét 1a
nganh Tri tué Nhén tao va May hoc, d c6 rat nhiéu
ung dung quan trong da c6 hi¢éu qua cao. Do Vﬁy,
chung toi tin rang nghlen ctru ¢ thé duge mo rong
va 6 thé ung dung vao hd trg ca bénh nhan va bac
si cua Bénh vién Da khoa tinh Dién Bién.

Loi cdm on

Bai bdo nay dugc tai trg boi trung tam
Nghién ctru Gtng dung Khoa hoc va Coéng nghé,
tnrong Pai hoc Su pham KJ thuat Hung Yén, ma
s0 UTEHY.T026.P1718.01. Cac tac gia cling cam
on nhirng bac si tai bénh vi¢n da khoa Dién Bién da
tan tinh giai thich nhitng kién thtrc chuyén nganh.

[1]. Tom M. Mitchell, Machine Learning, McGrawHill, 1997, 432 pages, ISBN: 0070428077.
[2]. Toby Segaran, Programming Collective Intelligence, O’Reilly August, 2007, 362 pages, ISBN-

10: 0596529325.
[3]. http://archive.ics.uci.edu/ml/
[4]. http://scikit-learn.org/

[5]. http://scikit.learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
[6]. Andreas C. Miiller, Sarah Guido, Introduction to Machine Learning with Python: A Guide for
Data Scientists, O’Reilly Media; 1st (October 21, 2016) 394 pages, ISBN-10: 1449369413

[7]. http://mucmd.org/

[8]. http://www.enlitic.com/

[9]. http://staging.csml.ucl.ac.uk/clinics/
[

10]. https://www.data-service-alliance.ch/activities
[11].https://www.recode.net/2016/12/5/13837908/machine-learning-doctors-vic-gundotra-recode-

podcast

[12].http//genk.vn/ibm-va-cuoc-cach-mang-tri-tue-nhan-tao-mang-ten-watson-2016083015295375

3.chn

[13].http://genk.vn/tri-tue-nhan-tao-ibm-watson-se-duoc-trien-khai-voi-ngan-hang-benh-vien-va-
truyen-hinh-cap-tai-viet-nam-20170420183145415.chn
[14]. https://www.technologyreview.com/s/60783 1/nvidia-ceo-software-is-cating-the-world-but-ai-

is-going-to-eat-software/

STUDY ENSEMBLE METHODS AND PREDICT KIDNEY DISEASE
FOR DIEN BIEN GENERAL HOSPITAL

Abstract:

Machine learning has now been widely applied in the modern life, ranging from medical diagnostics
to counterfeit credit cards, stock market analysis, DNA sequencing, speech and writing recognition,
auto translate, play games and robot locomotion. Every year, the research community and the industrial
community have conducted health care seminars using the knowledge of Machine Learning, Artificial
Intelligence [7]. Vic Gundotra, a former director at Google and Microsoft, said that within next five years,
Machine Learning would be a powerful assistant to doctors. In this paper, we use Decision Trees model
to predict kidney disease for the general hospital Dien Bien. In order to improve the accuracy, we study
and install two models of ensembles which commonly used and are the most effective models in machine
learning: Random Forests and Gradient Boosted Trees.

Keywords: Decision Trees, Random Forests, Gradient Boosted Trees, Ensemble methods, Machine learning.

70  Khoa hoc & Cong nghé - S6 16/Thang 12 -2017  Journal of Science and Technology



