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ABSTRACT

This paper presents methods of classifying Fisher, logistic, SVM, Bayes
and their calculating problems. The article also solves real application
problem from discrete data of these methods by programs which are built
on Matlab software including programs to estimate probability density
function, to classify an element and to compute Bayes error. A real
application in medicine is presented in detail: Finding the suitable model
for assessing hypertensive patient from variables. The result shows that
Bayesian method is always the best model. This application is not only as
an illustration of the presented theories, to test the logic of the established
programs but also to show the application potential of the studied
problem.

TOM TAT

Bai bdo trinh bay cac phwong phap trong phan logi Fisher, logistic, SVM,
Bayes va van de tinh todn cua ching. Bai bao ciing giai quyét van dé ing
dung thue té tir s6 lidu roi rac ciia cdc phirong phdp nay bang cic chwong
trinh dwoc xdy dung trén phan mém Matlab. Pé la chiong trinh wdc
lwong ham mdt do xac sudt, phdn loai mét phan tir va tinh sai s6 Bayes.
Mot ung dung thyc e trong y hoc dwoc trinh bay chi tiét: Tim mé hinh
thich hop trong danh gid bénh cao huyét ap tir cac bién. Két qua thie hién
cho thdy phirong phdp Bayes luén cho mé hinh tot nhat. Ap dung nay
khéng nhitng minh hoa cho nhitng Iy thuyét da trinh bay, kiém tra sw hop
Iy ciia cdc chirong trinh dwoc thiét ldp, ma con cho thdy tiém ndng img
dung ciia vn dé nghién ciiu.

Trich dan: V& Vian Tai va Dng Yén Nghi, 2016. Bai toan phan loai va ing dung trong y hoc. Tap chi Khoa
hoc Truong Pai hoc Can Tho. 42a: 127-133.

1 GIOI THIEU

Phan loai la viéc gan mot phan tir méi thich hop

tong thé nhung phai gia thiét ma tran hiép phuong
sai clia cic tong thé bang nhau. Phuong phap
Bayes dugc xem c6 nhidu uu diém, co thé phan

nhit vao cac tong thé da duoc biét trude dua vao
bién quan sat cia no. Hién tai, ba phuong phap
chinh dwoc dua ra dé giai quyét bai toan phén loai
1a: Fisher, logistic va Bayes. Mic dii dwoc dé xuat
muon nhit va chi phéan loai cho hai téng thé, nhung
phuong phéap hoéi qui logistic dugc st dung rit phd
bién hién nay. Phuong phap Fisher ra doi som
nhit, c6 thé phan loai cho hai hay nhiéu hon hai
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loai dugc cho hai hay nhiéu hon hai tong thé.
Phuong phap nay cting khong bi rang budc boi cac
gia thiét phén ph01 chuén va phuong sai biang nhau
clia cac tong thé. Cac két qua nghién ctru méi trong
nhitng nim gan day vé bai toan phan loai chu yéu
tdp trung xung quanh phuong phap Bayes. Xac
suit sai 1am trong phan loai bang phuong phép
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Bayes duoc goi 1a sai s Bayes. Theo Pham-Gia et
al (2006), sai s6 Bayes dd duoc chimg minh 1a xac
sudt sai 1dm nho nhét trong bai toan phan loai.
Nghién ctru vé sai s6 Bayes da dugc rat nhiéu nha
thong ké quan tam. Mot s6 két qua moéi rat co y
nghia vé phuong phap Bayes dd dugc trinh bay
trong nhimg nim gin diy boi Pham-Gia et al
(2006, 2008).

Bai toan phan loai 1a mot huéng phat trién quan
trong cua thong ké nhiéu chidu. N6 dugc tmg dung
rong rai trong nhiéu linh vuc khac nhau, dic biét
trong y hoc. Cu thé né duoc tmg dung theo hai
hudng sau:

i) C6 k loai bénh déu duogc phét hién dya vao
n bién quan sat dinh tinh hodc dinh luwong. Mot
ngudi c6 cac chi s6 sinh hoa cu thé, giua \{éo cac
phuong phap phan loai, ching ta can két ludn
nguoi do bi bénh nao trong s6 k loai bénh da biét.

ii) Chung ta dang quan tdm mot loai bénh cu
thé B nao d6 ciia mot ngudi. Dya trén 72 bién quan
sat dinh tinh hodc dinh lugng cua ngudi nay, can
két ludn nguodi nay c6 kha ning bi bénh B hay
khong.

Pay 1a mot huéng nghién ctru tiém ning, duogc
su quan tdm déc biét hién nay clia cac nha khoa
hoc théng ké, cong nghé thong tin va y hoc trén thé
gidi. Voi nhiing tién bo vuot bac trong viéc luu trit
va xu ly dit li¢u, bai toan phén loai s€ trd thanh
mot cong cu quan trong giup cdc bac si trong hd tro
chan doan bénh. O nudc ta, bai toan phén loai chua
dugc quan tdm nhiéu. Do sy han ché cua phwong
phép Fisher, sy phuc tap trong tinh todn cua
phuong phap Bayes, nén cac ng dung cu thé chi
sir dung phuong phap hdi qui logistic, do d6 chua
thé xac dinh mot mod hinh phan loai t6i wu trong
cac tmg dung cu thé nay. Bai Vlét ndy phén tich cac
phuong phép phén loai, giai quyet van d¢ tinh toan
dé tir d6 co thé tmg dung tim kiém mé hinh t01 uu
trong danh gia mot loai bénh cu thé cua thuc té.

Céu tric cua bai bao nhu sau. Trong phan 2,
céc phuong phap phan loai duoc tong két. Phan 3
xem xét vin d@ tinh toan cua cac phuong phap nay.
Phan nay ciing thiét lap cac chuong trinh tinh toan
dé hd trg ap dung thuc té cua phuong phap Bayes.
Ap dung thyc t& dugc trinh bay trong phan 4 dé
minh hoa ly thuyet va tinh tmg dung cta van dé
nghién ciru. Cudi ciing 12 két luan cua bai bao.
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2 CAC PHUONG PHAP PHAN LOAI
2.1 Phuong phap hdi qui logistic

Trong cic mo hinh hdi qui truyén théng, bién
phu thudc va bién doc 1ap c6 thé nhan gia tri trén
tap sb thuc. Trong thuc té c6 rat nhiéu truong hop,
mdt dai lugng chi nhén hai gia tri 0 va 1, nhung n6
lai phu thuge vao cac bién doc lap khac nhén gia tri
trén tap sd thuc. Nguoi ta can dua ra mét phuong
trinh mé ta mdi quan hé gitra xac sudt p dé mot

bién ¢ A xay ra véi gia tri cua cac bién doc lap x1,

X2, ..., Xn. Phuong tr1nh dang tuyen tinh biéu dién
Xac suat p qua mét td hop tuyen tinh cuia cac bién
doc lap thuong duoc nghi dén truge tién. Tuy
nhién, mdt phuong trinh tuyén tinh nhu vay la
khong hop 1y, vi p chi nhan gia tri giéi han trong
[0,1], trong khi d6 t& hop tuyen tinh cia cac bién
doc lap co thé nhan gia tri bét ky trén duong thang
thye. Diéu d6 cho thay c6 mdi quan hé chat ché
giita s6 chénh, thanh phan In(p/(1-p)), va cac bién
doc lap xi dudi dang tuyén tinh nén nguoi ta thiét
lap ching dudi dang:

P \
1n(1_pj ﬂ0+;ﬂixi.

Phuong trinh (2.1) dugc goi 14 mé hinh hoi
qui logistic boi, khi n = 1 ta ¢6 mo hinh hoi qui
logistic don.

@.1)

Str dung phuong phap hop 1y cuc dai, cac hé
$6 ,Bl trong mo hinh (2.1) dugc xac dinh boi hé
phuong trinh sau:

-1

ipi = i(1+exp|:_(ﬁ0 + ilﬁjxyj:D
Sep =D [1+6Xp{—(/3’0 +3 B, m

trong d6 p. nhan gia tri bang 1 néu bién cb 4

» (22

xay ra va nhan gia tri bz?mg 0 néu nguoc lai; ﬂ: la
udc luong cua ,Bi ;X la dir li¢u thir j cta bién doc
1ap x;.

Khi tim dugc cac h¢ so cua phuong trinh hoi
qui, ta c6 xac suat thanh cong cua phan tur cé bién
quan sat x = (x1, X2, ..., Xn) la:
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exp(ﬁo +i:&x;}
1+exp(ﬁo +iﬁixi)

Khi d6, néu p > 0.5 thi ta s& xép phan tir nay
vao l6p xdy ra 4 nguoc lai ta s& xép nd vao 16p
khong xay ra A4.

p:

2.2 Phwong phap Fisher

Xét k tong thé wi, wa, ..., wi, (k > 2) ¢6 véc to

trung binh L, i =1, 2, ..., kK va ma trAn hiép
phuong sai cua cac tong thé déu bang nhau
2 =2,=.=%, =X .Piat

d(x)=p'T'x —l,ul.TZ’l,ui. 2.3)

2
Khi d6 mét phan tir méi vdi bién quan sat x s€
duoc xEp vao w j néu

d ;(x) =max{d,(x)} .

2.3 Phuong phap Bayes

Cho k tong thé wi, W2, ..., Wk €O bién quan sat
voi ham mat do xac suat duoc xdc dinh 13 fi(x),
(%), ..., fi(x) va xac suat tién nghém cho céac tong

thé lan luot 1a 419259 @4+ ¢t tq =1,
Ta ¢6 nguyén téc‘ phan loai mot phan tir méi véi
bién quan sat xo bang phuong phap Bayes nhu sau:

Néu g, (x))=q,f,(x,) thi xép phan tir méi

vao w ID 24

trong do
¢i 14 xé4c sudt tién nghiém cua tong thé thir 7,

&i(¥) = gifi(x) Va gmax(x) = max{gi(x), g2(x), ...,
gx);-

Xéc suat sai lam trong phan loai Bayes dugc
goi 1a sai s0 Bayes va dugc xac dinh béi cong thure:

Z I q. f.dx,

i=l RM\Ry

..... 2.5)
trong d6 n 1a s6 chiéu ctia bién quan sat.

Tur cong thirc (2.5), ta co:

(4)
Pe;

X [ g s

J= RR:

129

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 42 (2016): 127-133

-y [ a,f,(0dx- j max {q, , (x)} dx

j=t| gr

~ [ Y fd-Y |

o i1 JLR

max {g, /, (x)} dx

la,f,(0)}d

1= [ max
RO (2.6)

Str dung (2.6) dé tinh sai s Bayes cho ta mot
thudn lgi rat 16n, dac biét trong viéc sir dung cac
phén mém toan hoc dé 1ap trinh.

Trong trudng hop hai tong thé, sai sb Bayes la

ving chong lp gitta gfi(x) va (1 - g)f(x), do d6
no co6 thé tinh boi:

Pe(%" = [ min{qf,(x),(1-¢) £, (x)ldx.  (2.7)

3 VAN DE TINH TOAN

3.1 Trong phuwong phap Fisher va hoi qui
logistic

Dbi voi phuong phép Fisher, do thyc té khéng
6 véc to trung binh va ma trén hiép phuong sai
cla tong thé, nén ta thay thé chung bang cac wdc
lugng khong chéch tir mau. Trong R”, gia st chung
ta c6 k mau tuong tng k tong thé, voi mau thir i co

k

kich thuéc ni, D n, = N, c6 ma trin dir ligu X; ma
i=1

cot thr j 1a X - Goi S; la ma tran hi¢p phuong sai

ctia tong thé thu 7. Dat:

_ 1 & _ _
X; :_Z Xy s :—Z(xij—x,.)(xi/.—xi)r,
n; j=1 n,—13
k
D (-5,
Spooled = i:lk
n,—k
i=1
Lic nay ta s& thay thé £ bang X;, X bdi
S pooled TONE cong thuce (2.3).

Chung ta c6 thé sir dung cac phin mém théng
ké R hodc SPSS dé thuc hién bai toan phan loai
bang phuong phap Fisher.

Dé tim cac hé sb ciia md hinh hdi qui khi ¢6 sd
liéu cu thé, ta phai giai phuong trinh (2.2). Tuy
nhién, viéc giai ndy thuc su rit phiic tap, vi vay
trong thyc té ta chi sit dung cac go6i hd trg
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trong nhiing phan mém théng ké nhu SPSS, R,...
dé thyc hién.

3.2 Trong phuong phap Bayes

Trong thuc t& dit liéu ¢6 nhu cau dé thuc hién
bai toan phan loai 1a dit liéu roi rac, do d6 dé bai
toan phan loai bang phuong phap Bayes c6 tinh
tmg dung thuc té, viéc dau tién phai lam 1a uéc
lvong ham mat do xac suét tir dit liéu roi rac. Co
nhiéu phuong phap tham s ciing nhu phi tham s6
dé thyuc hién viéc nay. Trong bai viét nay, chung toi
st dung phuong phap ham hat nhan, mét phuong
phap cho dén hién tai c6 nhiéu wu diém nhat. Him
mat do n chidu wéc lugng bang phuong phap nay

c6 dang:
/ ]

trong d6 A; 1a tham s tron cho bién tht j, K; 1a
ham hat nhan ctia bién tht j, x; 1 chiéu thir 7, x;; 1a
sO liéu thir 7 coa bién tha j, N 1a s6 phan tur
cua mau.

f(x)_Nhh 0

Sr1s [,

i=l j=1

C6 thé chon nhiéu ham hat nhan khac nhau nhu
dang tam giac, hinh chir nhét, song lugng, ... Trong
bai bao, chiing t6i chon ham hat nhan dang chuan:

1 exp x?
xp| —— |-
N2 2
C6 nhiéu nghién ctru v& viéc chon tham sb tron,
nhung két luan cudi cung la khéng c6 cach chon
tham sO nao thuc su c6 uwu thé so vdi cac cach
khac. Trong bai viét, ching t6i chon tham so tron
theo Scott (1992):

/(%)=

1

4 n+4 .
hj :(—J o;, O, la 36 1éch chuan
N(n+2) /

mau cua bién thir ;.

Céc phan mém thdng ké nhu Mattlab, Maple, ..
da hd trg viéc uwdc lugng ham mat do xac suat 1
chiéu, tuy nhién trong truong hop nhiéu chiéu chua
¢6 su hd trg, ching toi da viét chuong trinh thuc
hién trong truong hop nay véi ham hat nhan va
tham s tron dugc chon & trén. Khi c6 cac ham
mat dd xac sudt udce lugng, dua vao (2.4) chiing toi
da viét chuong trinh dé phén loai mot phan tir méi.

Két qua phéan loai mot phan tir méi boi nguyén
tic (2.4) va sai sd Bayes duoc tinh boi (2.6) déu
phu thudc vao xac suét tién nghiém. Mic du ¢
nhidu tac gia dd nghién ctru vé van dé nay nhu
McLachlan va Basford (1988), Inman (1989),
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Miller (2001) nhung viéc tim mot xac suit tién
nghiém thich hop cho timg trudng hop cu thé cho
dén nay van la mot bai toan chua c6 10i giai cudi
cung. Thong thuong c6 nhitng phuong phap sau dé
xac dinh cac x4c suat tién nghiém:

(a) Dua vao phan

(b) Dya vao tip mau: phdi déu:
1 n,
4 =9 = qc:;' q,':ﬁ
o n +1
(c) Dua vao uéc lugng Laplace: ¢, =——.
N+n

trong do6 n; 1a sO cac phan tir trong wi, n 1a so
chiéu va N 1a s0 nhitng phan tr clia tdp mau.

Mit dii vé mit 1y thuyét, chung ta chua khing
dinh viéc chon x4c suét tién nghiém theo phwong
phéap nao 1a hgp ly, tuy nhién cac ing dung thuc
té cho thay viéc chon theo (b) thudong cho két qua
t6t nhat.

Dé tinh sai s6 Bayes, Pham-Gia et al (2006) da
tim céac biéu thirc giai tich cy thé dé xac dinh trong
mot sb truong hop dic biét cia phan phdi mot
chidu cho hai tong thé. Trong truong hop nhiéu
téng thé mot chiéu, ching t6i da thiét 1ap chwong
trinh xac dinh biéu thuc giai tich cu thé ham cuc
dai, dé tir do tinh tich phan chung va xac dinh
chinh xac sai sb Bayes. Khi ¢o nhiéu chiéu, viée
xac dinh ham cyc dai cua cac gi(x) vo cung phuc
tap, ngay ca truong hop hai tong thé c6 phan phbi
chuin (xem Pham-Gia et al., 2008). Chiing t6i sir
dung cach tinh gén dting ham cyc dai ctia cac ham
mat do xac suat bang phuong phap Monte-Carlo,
dé tir 4o tinh sai sb Bayes cho trudng hop & tong
thé n chidu. Mot chuong trinh tinh sai s6 Bayes
trén phan mém Matlab ciing dwoc thiét 1ap ¢ day.

Tt ca cac chwong trinh dugc dé cap trong phan
nay dugc st dung dé giai quyet hiéu qua bai toan
thyc té ctia phan 4.

4 AP DUNG CU THE TRONG Y HQC
4.1 Giéi thidu

Chung t6i 1dy mot bo s6 liéu thuc t& dé minh
hoa cho viéc ing dung cac mo hinh phan loai trong
danh gia mot loai bénh. Cu thé ung dung thuc hién
phan loai bénh cao huyét ap dva vao s6 liéu thir
cap thu duoc tir tong két ciia nganh y té tinh Soc
Trang tir thang 12/2011 dén 12/2013. S6 liéu mau
gdm 54 ngudi bénh va 96 ngudi khong bénh. Cac
bién sinh hoa ban dau dwoc chon dé dwa vao md
hinh phén loai theo y kién cua chuyén gia y té. Cu
thé cac bién dugc khao sat gom:
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Bang 1: Cac bién ddc 1ap dwoc khao sat.

STT Chi tiéu Thang do Ky hiéu
1 Tudi Tudi TU
e 0: Nir -
2 Gidi tinh 1:Nam GT
3 Trong lugng Kg TL
4  Chiéu cao Centimet (cm) CC
5 Huyét 4p trung binh MmHg HA
6 Ti trong co thé Kg/m? BMI
7 Nhip tim Lan/phit NT

4.2 Phwong phap thwe hién

Véi sb liéu da co, bai viét thuc hién phan tich
xem cac bién doc lap co tuong quan véi nhau
khong d¢ tranh truong hop da cong tuyen. Sau khi

loai bo bot bién dé khong con da cong tuyén, bai
viét xdy dung mé hinh logistic, lya chon cac bién
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¢6 y nghia thong ké ¢ mirc 5%. Véi cac bién d Iya
chon tién hanh danh gia kha ning mic bénh ting
huyét 4p cua bénh nhan theo 3 phwong phap:
Fisher, logistic va Bayes. Mbi phuong phap s& tién
hanh danh gia tinh hop 1y giita bién phu thudc véi
tat ca cac bién doc lap dé lya chon mé hinh phu
hop nhat. Cudi cing ching ta s& cho nhitng nhan
xét vé cac phuong phap da thyc hién dé lya chon
dugc phuong phap phu hop nhit. Cac tinh toan
trong phuong phap Fisher va logistic dugc thuc
hién trén phan mém SPSS. Nhung tinh toan trong
phuong phap Bayes bao gom viéc udc lugng ham
mat do xac suét, phan loai phan tir méi, tinh sai s6
Bayes déu dya trén cac chwong trinh di viét trén
Matlab véi xac suét tién nghiém dwoc chon theo b)

4.3 Két qua thuc hién

Tir s0 ligu, tinh hé sO twong quan gilra cac bién
ta c6 két qua:

Bang 2: H¢ s6 twong quan ciip ciia bién dwa vao mé hinh

TU TL CccC HA BMI NT
Pearson Correlation 1 -0327"  -0.160" 235" -0.281"  -0.768™
TU Sig. (2-tailed) 0.000 0.050 .004 0.000 0.000
N 150 150 150 150 150 150
Pearson Correlation -0.327* 1 0.583™ 054 0816  0.241™
TL Sig. (2-tailed) 0.000 0.000 515 0.000 0.003
N 150 150 150 150 150 150
Pearson Correlation -0.160"  0.583™ 1 .107 0.015 0.175"
CC Sig. (2-tailed) 0.050 0.000 .194 0.858 0.032
N 150 150 150 150 150 150
Pearson Correlation 0.235™ 0.054 0.107 1 0.006  -0.168"
HA Sig. (2-tailed) 0.004 0.515 0.194 0.937 0.040
N 150 150 150 150 150 150
Pearson Correlation -0.281"  0.816" 0.015 0.006 1 0.173"
BMI Sig. (2-tailed) 0.000 0.000 0.858 0.937 0.034
N 150 150 150 150 150 150
Pearson Correlation -0.768™  0.241™ 0.175*  -0.168" 0.173" 1

NT Sig. (2-tailed) 0.000 0.003 0.032 0.040 0.034
N 150 150 150 150 150 150

Béng 2 cho ta thdy hai bién TL va BMI c6 su
tuong quan chat ché voi nhau, vi vy trong thuc
hién bai toan phan loai chung ta bd 1 bién. Vi bien
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BMI chira bién TL nén ching t6i loai biél} TL.
Ticn hanh phan tich hoi qui logistic, ta c6 két qua
xtr ly dugc cho bdi bang tong hop sau:



Tap chi Khoa hoc Truong Pai hoc Can Tho

Bang 3: Bang phén tich hoi qui logistic cho 6 bién
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B S.E. Wald Df Sig. Exp(B)
TU 0.172 0.112 2.349 1 0.125 0.842
GT -1.691 1.540 1.207 1 0.272 0.184
cc 0.099 0.128 0.603 1 0.437 1.104
HA 0312 0.076 16.906 1 0.000 1.366
BMI 0.436 0.358 1.487 1 0.223 1.547
NT -0.487 0.233 4373 1 0.037 0.615
Constant -14.20 30.407 0.218 1 0.640 0.000

Béng 3 cho ta thay chi c6 2 bién HA va NT ¢6
¥ nghia thong ké 5% khi dua vao mé hinh, cac bién
con lai khong c¢6 ¥ nghia & muc nay. Piéu nay cho
thdy cac bién khong déng vai tro quan trong ddi
v6i kha ning mic bénh cao huyét ap, tuy nhién
theo ¥ kién tham khao tir chuyén gia, bién TU ciing
¢6 kha ning anh huong dén kha ning ting huyét

ap. Chinh vi vay, chiing t6i sir dung 3 bién nay dé
thyc hién bai toan phan loai.

Thyc hién phuong phap Fisher, logistic, Bayes
trong 3 truong hop mot bién, 3 trudng hop hai blen
va 1 truong hop ba bién dé tim moé hinh c6 xéac suit
phan loai t6t nhét ta duoc bang téng hop sau:

Bing 4: Bang tong hop kha ning phan loai ding (%) ciia 3 phwong phap.

Phuong phip 1 bién 2 bién 2 bién

HA  NT TU HANT HATU NT,TU HA, NT, TU
Hoi qui logistic 95,7 65,3 64,7 98,7 98,7 66,0 98,0
Fisher 95,7 62,0 64,0 98,7 96,3 62,7 97,2
Bayes 98,5 672 70,5 98,7 98,0 70,7 98,9

Béng 4 cho ta nhitng nhan xét sau:

Hai bién NT va TU ciing anh huong dén bénh
cao huyét ap, tuy nhién ching & mirc thap. Néu sir
dung 1 bién thi bién HA 1a yéu t6 quyét dinh. Viéc
két hop hai bién (HA,TU) va 3 bién (HA, NT, TU)
cling cho mot chan doan t6t bénh cao huyét ap.

Ma tran hiép phuong sai ciia hai nhom gan xap
xi nhau nén két qua khao sat cta cac phuong phap
khong co su khac biét nhidu. Tuy nhién, phuong
phap hoi qui logistic va Bayes ¢6 wu thé hon.
Trong do, str dung phuong phap Bayes voi 3 bién
s& cho két qua phén loai cao nhat.

Trong tumg trudng hop t6i wu, kha nang phan
loai dung rat cao, vi vdy ching ta c6 thé str dung
két qua nay cho thyc té. Dé dé phong bénh cao
huyét ap, ching ta can quan tdm dén tudi tac, kiém
soat huyét ap trung binh va nhip tim. Cac bién nay
cling dung dé dy bao nguoi bi ting huyét ap voéi
X4c Suét rét cao.

5 KET LUAN

Bai bao da tong két cac phuong phap phan loai
va khao sat van dé tinh toan. Cac chuong trinh
duogc viét béng Matlab phuc vu cho viéc tinh toan
hiéu qua cac ap dung tir sé liéu cia thuc té. Bai
toan ap dung trong y hoc tir s6 liéu thuc té duge
trinh bay, minh chimg cho tiém ning tmg dung cua
bai toan phén loai trong linh vuc nay ciing nhu
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nhitng linh vuc khac. Néu c¢6 day du s lidu tin cay
va cong cu tinh todn du manh, bai toan phan loai sé
tro thanh mot cong cu quan trong giup nganh y
trong nghién ctru chan doan bénh. Chung t61 s& tiép
tuc nghién cuu chén doan mot sd bénh khac trong
thoi gian sép t6i dwa vao cac so liéu thyuc té ¢ Viét
Nam.

LOI CAM TA

Chung t6i tran trong cam on Phong y t& huyén
Vinh Chau, tinh Séc Tring da cung cap s lidu va
¢6 nhitng ¥ kién déng gop cho viéc thuc hién. Xin
tran trong cam on cac phan bién da cho nhiing y
kién quy bao dé bai viét dugc hoan thién hon.
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