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ABSTRACT

This paper presents an approach to classify text documents usingthe
Bag-of-Word (BoW) model and ensemble-based learning algorithms. The
ensemble-based learning algorithms include random multinomial naive
Bayes (rMNB) and random oblique decision stump (rODS) models. The
bag-of-word model is used to look for the sparse vectors of occurrence
counts of words in text documents. The pre-processing step using the bag-
of-word model brings out a dataset with a very large number of
dimensions. Thus, we propose the new algorithms, called boosting of
random multinomial naive Bayes and oblique decision stump
models,whichare usually suited for classifying very-high-dimensional
datasets. The results of the experiment on a real dataset show that our
proposed algorithms have a high performance compared with other
algorithms. The new approach has achieved an accuracy of 94.8%.

TOM TAT

Trong bdi nay, chiing t6i gidi thiéu tiép cdn phdn I6p van ban véi dé chinh
xdc cao. Nghién ciru ciia chiing téi diea trén sw két hop giita phwong phdp
biéu dién van ban bang mé hinh tii tir va cdc gidi thudt xdy dung tdp hop
cdc mé hinh hoc tw dong nhw Bayes tho ngdy ngau nhién (random
multinomial naive Bayes (rMNB)), cdy xién phdn ngau nhién don gian
(random oblique decision stump (rODS)). Bucc tién xit 1y, bao gom phén
tich tir vung, xdy dyng mo hinh tiii tir aé bleu dién van ban dudi dang véc
to tan 6 xudt hién ciia tir trong van ban, sé chiéu rat lon. Chiing t6i de
xudt cdc gidi thudt boosting méi dwa trén mé hinh co ban nhw cdy ngau
nhién xién phan don gian (rODS), Bayes tho ngdy ngau nhién (rMNB),
cho phép phan I6p hiéu qua tap dir liéu nay. Két qua thuc nghiém voi tap
dit liéu thyc cho thdy rang phwong phdp ciia ching téi dé xudt phan I6p

rat hiéu qua khi so sanh voi cac giai thudt hién co, dat dwoc chinh xac
94.8%.

1 GIOI THIEU

gom cum hay phan 16p van ban, ma & d6 mo6 hinh

Trong ky nguyén cong nghé thong tin, chung ta
nhan ngiy cang nhiéu ngudn thong tin dudi dang
van ban. Ngudn thong tin nay dén tir cac thu vién
dién tur, thu dién t, trang web. Viéc kham pha tri
thire tiém 4n tir kho dit liéu véan ban 1a can thiét cho
viéc quan ly, khai thac triét dé ngudn thong tin van
ban khdng 16 nay. Céc tri thirc ¢6 thé 1a mé hinh

phan 16p duoc st dung phd bién trong tng dung
nhu: gan nhéan ty dong mot ban tin, phan tich ndi
dung dé phat hién nhém khing bd, nhan dang thu
rac. Phan lop ty dong van ban co thé duge mo ta
ngin gon nhu sau. Phan loai vin ban 1a gan nhan
cho tirng van ban theo chu dé da duogc dinh nghia
trudc dya vao ndi dung cua van ban.
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Phéan 16p van ban thuong dugc dua trén mod
hinh ngit nghia hodc may hoc. Tuy nhién nhu bai
phong van dugc thuc hién bai M. Lucas (Tap chi
Mappa Mundi) nim 1999, M. Hearst (Gio su dau
nganh vé phan tich dit liéu ctia Pai hoc California,
Berkeley) cho rang tiép can ngit nghia 1a van dé rat
kho, phirc tap. Thay vi vay, tiép can dva trén may
hoc tu dong lai don gian va cho nhiéu két qua tot
trong thyc tién. Hau hét cac phuong phap phan loai
van ban dua trén md hinh thdng ké tir va cac giai
thuat hoc tu dong Theo (Sebastiani, 99). Theo md
hinh tai tir, dit li€éu van ban khong co cAu tric (do
dai khac nhau) dwoc biéu dién dudi dang véc to tn
s6 xuét hién cua tir trong van ban. Tép tir vung cia
chung ta c6 thé 1én dén hang chuc ngan. Tap cac
dir 1iéu van ban duoc chuyén vé dang mot bang co
s6 cot (chiéu, tor vung) rat 16n. Bude tiép theo 1a
huin luyén mé hinh hoc ty ddng tur bang dir li¢u
nay. Cac mo hinh may hoc thuong st dung nhu
giai thuat k lang giéng (kNN (Fix & Hodges, 52)),
Bayes tho ngdy (NB (Good, 65)), cdy quyét dinh
(Quinlan, 93), (Breiman et al., 84), may hoc véc to
hd trg (SVM (Vapnik, 95)), giai thuat tdp hop mo
hinh bao gdm Boosting (Freund & Schapire, 95),
(Breiman, 98) va rumg ngau nhién (Breiman, 01).
Do dit lidu c6 s6 chiéu 16n, chi c6 may hoc SVM
va phuong phap tap hop mo hinh xtr 1y hiéu qua.

Trong bai bao nay, chung t6i d& xudt giai thuat
hoc boosting cua Bayes tho ngdy ngau nhién
(rtMNB) va cdy xién phan ngau nhién don gian
(rODS) cho phan 16p hi¢u qua dir liéu co s6 chiéu
16n thu duoc tir biéu dién van ban véi md hinh tai
tir. Giai thuat boosting dé xay dung tuan tu k mé
hinh co s& rtMNB hay rODS, mdi md hinh tap
trung hau hét cac 18i duge tao ra boi cac md hinh
trudc d6. Ngoai ra, chiing toi dé nghi sir dung cac
tap con chidu ngiu nhién khi xdy dung cac bd phan
l6p co s¢ (tMNB, rODS), y tuong nay nham tang
kha ning chiu dung nhiéu (sé chiéu 16n, mdi chiéu
chi chira dung mét lugng nhd thong tin cho phén
16p, day 1a truong hop biéu dién vin ban bang mé
hinh tai tir). Vi vy, giai thuat boosting cua ching
t6i c6 thé xur 1y hiéu qua tap dit liéu voi sb chidu
Ion. Chung t6i 1am thyc nghiém trén tap dir li€u
van ban thu thap boi (Tran & Pham, 12), gdm 10
chu d& vin ban ciia trang bao dién tir vnexpress.net.
Két qua cho thdy rang phuwong phép cua chung toi
dé xuét phan 16p rat hiéu qua khi so sanh véi cac
giai thuat hién c6, dat dugc chinh xac 94.8%.

Phan tiép theo cua bai viét dugc trinh bay nhu
sau: phan 2 trinh bay ngin gon vé biéu dién vin
ban bang mo hinh tai tir; phan 3 trinh bay giai thuat
boosting ciia rMNB, rODS; phan 4 trinh bay cac

10

Phan A: Khoa hoc Tw nhién, Cong nghé va Méi truong: 28 (2013): 9-16

Kkét qua thuc nghiém tiép theo sau do 1a két luan va
hudng phat trién.

2 BIEU DIEN VAN BAN BANG MO HINH
TUI TU

Theo tiép can phan 16p tw dong vin ban bing
mo hinh méy hoc (Sebastiani, 99), viéc phan loai
van ban bao gdm hai budc chinh: biéu dién dit liéu
vin ban, hun luyén mé hinh phan 16p. Do dit liéu
vin ban & dau vao & dang khong céu trac, trong khi
cac giai thuat may hoc & giai doan tiép theo sau
thuong chi c6 thé xu Iy dugc dir ligu dang cAu tric
bang (mdi dong 14 mot phan tir dir liéu, cot 14 chiéu
hay thudc tinh). D¢ giai quyét van dé nay, mé hinh
tai tir cho phép chung ta biéu dién tap dir lidu vin
ban vé céu tric bang.

Bude tién xir Iy ndy bao gdm viéc phan tich tir
vung va tach céc tir trong ndi dung cua tap van ban,
sau d6 chon tap hop céac tir 6 ¥ nghia quan trong
ding dé phan loai, biéu dién dir liéu vin ban vé
dang bang dé tir d6 cac giai thuat may hoc co thé
hoc dé phén loai. O bude phan tich tir vung, cong
viée c6 thé 1a quy vé tir gbe cuia cac bién thé tir, co
thé x6a bo cac tir khong ¢ y nghia cho viéc phan
16p nhu cac mao tir, tir ndi,... Tiép dén 1a tach céc
ttr, dua vao tu dién. Mot van ban duoc biéu dién
dang véc to (c6 n thanh phan, chiéu) ma gia tri
thanh phan thir j 13 tin s6 xut hién tir thir j trong
vin ban. Néu xét tap T gdm m vin ban va tu dién
¢6 n tir vung, thi T c¢6 thé dugc biéu dién thanh
bang D kich thuéc m x n, dong thur i cua bang la
véc to biéu dién van ban thir i twong (mg. Xem vi
du trong Bang 1 va 2.

Bang 1: Vi du vé tap dir liéu vin béan

STT Ndi dung Chi dé

1 Brazil - dbi thu khéc tinh cta Italy Thé thao

2 Mua da dir doi, hang tram nha dan  X& hoi
bi thiét hai

M Dot nhap nha dai gia trom 2 kg Phap luat

vang

Bang 2: Biéu dién tap dir liéu vin ban bing mé
hinh tdi tir

STT 1 (bi) 2 (brazil) n (tinh) Cha dé
1 0 1 1 Thé thao
2 1 0 0 X4 hoi
m 0 0 0 Phap luéat

Chung ta c6 thé thdy rang, khi tap dir liéu vai
tram van ban, ty dién cd thé 1én dén khoang vai
chuc ngan tu. Do d6 bang D c6 s6 cft n rat 16n.
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Trong khi cac m6 hinh mdy hoc nhu k lang giéng
(kNN), Bayes tho ngdy (NB) hay cay quyet dinh
xtr Iy kém hiéu qua. Pé khéc phuc, ngudi ta thudng
thuc hién viéc rat gon chiéu dir liéu. Phuong phéap
rt gon c6 thé 13 lwa chon nhiing tir quan trong nhat
dé co6 thé phan biét van ban nay véi vin ban khac,
hay phuong phap giam chiéu. Cac phuong phap dé
Iva chon cac tir ¢ thé dua vao ngudng tan s xudt
hién, d6 loi thong tin (information gain), thong tin
toong quan (mutual information). Budc rat gon
nay thuong gy mét thong tin, lam giam d6 chinh
xdc cua bo phan 16p sau nay. Tuy nhién, néu khong
thuc hién budc rat gon chidu, chung ta can xay
dung giai thudt may c6 thé xir Iy dwoc bang co sb
chiéu 16n. Thuong thi cac md hinh may hoc SVM
va phuong phap tdp hgp mé hinh x 1y hi¢u qua
trén dit lidu c6 sb chiéu lon.

Chung toi dé xuét giai thuat hoc boosting cua
Bayes tho ngay ngau nhién (rMNB) va ciy xién
phan ngiu nhién don gian (rODS) cho phan 16p
hiéu qué dit lidu c6 s6 chiéu 16n thu duge tir biéu
dién vin ban véi mo hinh tai tir.

3 GIAI THUAT BOOSTING CUA RMNB
VA RODS

Tép dit liéu van ban duoc biéu dién theo md
hinh tai tir. Khi khong qua bat ky xu 1y dic biét
nao cho viéc rut gon chiéu, bang dir li¢u thu duoc
¢6 s6 chiéu 1én dén vai chuc ngan, mdi chiéu chi
chira dyng mot lugng nho thong tin cho phan 16p,
tap dir liéu dugc xem 1a nhiu. Dya theo dé xuat
cua (Breiman, 01), chung t6i xdy dung giai thuat
Bayes tho ngiy ngiu nhién (rMNB) va cdy xién
phan ngiu nhién don gian (rODS). Thay vi giai
thuat MNB va ODS sir dung toan bd tép cac thudc
tinh (chiéu) dé huin luyén mé hinh phan 16p thi
rMNB va rODS chi str dung tdp con cac thudc tinh
dugc lay ngdu nhién tir tp thudc tinh ban dau.

3.1 Giai thuit Bayes tho ngiy ngiu nhién
(rMNB)

Phuong phap udc luong xac sudt khi phan 16p
mdt van ban cua mdé hinh MNB (Lewis & Gale,
94) duoc trinh bay tom tit nhu sau. Gia st C 1a tap
hop céc 16p cta van ban. Tap cac tir vung cua vin
ban cé kich thude 1a N. Khi ¢6 mot van ban mai
dén 1a ti thi mo hinh MNB gan 16p cho ti sao cho
uéc lugng xac sudt dé ti thude vao mot 16p ci 1a 16n
nhit hay 14 tim gia tri 16n nhat cta Pr(c|ti). Udc
lwong xé4c suat Pr(c|ti) duoc tinh nhu sau:

Pr(c) Pr(¢]c)

Prcli)=— 5
l

ceC (1)
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Trong cong thire (1), xac sudt Pr(c) dugc tinh
bang tong s6 van ban cua 16p ¢ chia cho téng sd
van ban cua tat ca cac 16p. Trong tinh toan tim gia
trj 16n nhit cia Pr(c|t), ngudi ta co thé bo qua
Pr(t;) do n6 khong d6i khi wdc luong xac sudt cua
tung 16p.

Xac sudt Pr(ti|c) dugc tinh bang cong thirc (2)
nhu sau:

f .
Pr(t11e)=(E. f T -V
n n fnl'

Trong cong thirc (2), fu; 14 tan suét tir tha n
trong 1 va Pr(w,|c) 1a xac sut cua tir thir n khi cho
truge 10p c. Pr(walc) co thé dugc ude luong béng
cach ldy tan suét tr thir n trong tat ca cac van ban
ctia 16p ¢ chia cho tong s tin suét cua céc tir vung
trong cac van ban cia 16p c¢. Hon nita, (X f,;;)! va

n

[1/,;! trong cong thirc (2) c6 thé thay bang hing
n

(@)

sO chuan héa a ma khong lam thay do6i két qua.
Viée u6e luong xac suat Pr(ti|c) cua cong thirc (2)
duogc tinh bang cong thirc (3) nhu sau:

Pr(jlc)=a[1Pr(wylc)/ni
n

3)

Khéc voi thuc hién ude luong xac sudt Pr(ti|c)
trong cong thie (3) cia MNB, giai thuit rMNB
tinh bang cong thirc (4) tuong tu nhu (3) nhung
thay thé » tir vung boi n” tir vung lay ngéu nhién tir
n tr vung.

Pr(tjlc)=al 1 Pr(w,je)/n'i y
' “)
3.2 Giai thuit cdy xién phin ngiu nhién
(rODS)

M6 hinh cdy quyét dinh c6 céu truc dang
cady ma ¢ do nut 14 dugc gan nhan tuwong ung voi
16p cua dir liéu va nat trong dugc tich hgp véi
diéu kién kiém tra dé ré nhanh. C6 hai giai
thuat hoc tu dong 1a CART (Breiman ef al., 84) va
C4.5 (Quinlan, 93).

Mb hinh cdy quyét dinh don gian (decision
stump) dugc dé xuét trong (Freund & Schapire, 95)
1a ciy c6 sb niit 14 bang véi s 16p cua di liéu. Vi
van dé phén 16p nhi phan (dit liéu c¢6 2 16p duong
va am), thi cdy quyét dinh don gian chi c6 1 nut
gbc va 2 nut 1a (twong tng v6i 2 nhan hay 16p du
doan cua dir liéu). Qué trinh xay dung ciy quyét
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dinh don gian cta giai thudt hoc chi chon mot
thudc tinh tot nhét cho viéc phan hoach dir liéu
tai nit gdc tao thanh 2 nit 14 (mdi nit twong tmg
mot 16p).

Chung ta c6 thé thiy rang xdy dung cdy don
gian rat nhanh vi chi str dung duy nhét 1 thudc tinh
dé phan hoach va két thic ngay. Do d6, d9 chinh
xé4c cia md hinh cay quyét dinh don gian bi giam
khi 1am viéc v6i cac tap dir lidu cé s chiéu 16n,
mdi chiéu cung cap it thong tin cho phan 16p va cac

O P3:X1-0.4=0
O
06 O OJ O
~ O O O
2 @) P2: X2-0.51=0
O
0.4 ©) S 0 - O
O
O o O =
02
o 5 © o PlXe-0.165-0
®) O

0
0 02 0.4 06 08
X1
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chiéu con phu thudc 1an nhau, chéng han nhu dir
li€u van ban thu dugc ma chung ta xur ly ¢ day.
Mot vi du trong Hinh 1, bat ky viéc phan hoach
don thudc tinh ndo (song song véi truc toa do) déu
khong thé tach dir liéu mot lan duy nhit thanh hai
l6p mot cach hoan toan ma phai thuc hién nhiéu
lan phan hoach, nhung viéc phan hoach da chiéu
(xién phan, két hop 2 thudc tinh) c6 thé thuc hién
mdt cach hoan hao véi duy nhat mot lan. Tuc 1a,
cdy quyét dinh don gian khong hiéu qua bing cay
quyét dinh xién phan don gian.

O

! O
US\D. O O

0.4

X2

02

0
0 02 04 06 08
X1

Hinh 1: Phén hoach don thugc tinh (trai), phan hoach da thugc tinh (phai)

Dé khic phuc nhuoc diém trén, nhiéu giai thuat
xdy dung cdy quyét dinh sir dung phén hoach da
thudc tinh (xién phan) tai cac nat duoc dé nghi.
Van dé xdy dung cay quyet dinh xién t6i wu da
dugc biét nhu 1a mot van dé c6 do phic tap NP-
hard. Nghién ciru tién phong cua Murthy va cac
cong sy trong (Murthy et al., 93) dd dua ra giai
thuat OC1, mot hé thong dung dé xay dung cac cay
quyét dinh xién trong d6 dung thuat toan leo ddi dé
tim mot phan hoach xién t6t dudi dang mot siéu
phing. Rimg ngau nhién xién phan RF-ODT cua
(Do et al., 09) xay dung cac cdy xién phan ngau
nhién dua trén siéu phang téi uvu (phan hoach hi¢u
qua cao, kha ning chiu dung nhiéu tot) thu duoc tu
huén luyén SVM (Vapnik, 95).

Dé giai quyét 2 van dé chinh 1 d6 phtc tap va
hiéu qua cia bo phan 16p yéu cia ky thuat
boosting, chung toi d& xuat chi xdy dung cay
ngau nhién xién phan don gian (rODS). Giai thuat
rODS xdy duyng cdy nhu mé ta trong Hinh 2
cho vén dé phan 16p nhi phan (2 16p duong va am).
Cay xién phén 3 nut, bat dau voi toan by dir
liéu ndm ¢ nat gdc, chon ngau nhién n’ thugc tinh
tr tap n thude tinh ban dau cua dir liéu 1a tim ra
siéu phang toi uu n’ chiéu (SVM) dé phan hoach
dir ligu.

Siéu phing can xéac dinh c6 dang:

n
2 xiwi+wp=0
i=1
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Trong do6 x; la thude tinh thir (chiéu) cua dir
liu, w; 1a trong sb vécto phap tuyén cia siéu
phing, wy 1 d6 léch cua siéu phang.

Dua vdo ddu cua biéu thic le.wl. + W,
i=1
ma dit li€u s€ dugc phan hoach qua trai hay qua
phai dé dy bao nhin.

Cay xién phan ngau nhién don gian c6 thé lam
viéc hiéu qua trén tap dit liéu c6 sé chiéu 16n do n6
dam bao dwoc 2 yéu t6 co ban la thoi gian xay
dung nhanh va hiéu qua phan 16p cao. Do don gian
chi ¢6 3 nut, viéc xdy dung cdy xién phén ngau
nhién rat nhanh khi chi tim mét siéu phang t6i uu
trong khong gian n’ chidu (n’ < n). Viéc két hop
nhiéu thudc tinh dé tao phan hoach xién phan gitp
phan 16p hiéu qua di liu c6 s6 chiéu 16n.

So véi mé hinh MNB, ODS vdi tap dy du cac
thugc tinh thi giai thuat rtMNB, rODS don gian,
nhanh hon, hiéu qua phan 16p tot hon do kha ning
chiu dyng nhiéu cao hon. Mic dit mé hinh don ciia
rMNB va rODS thi khong manh do qua don gian,
nhung khi 4p dung k¥ thuat boosting (Freund &
Schapire, 95), (Breiman, 98) dé xay dung tip hop
cac mO hinh rMNB, rODS thi hiéu qua cia giai
thuat dugc cai thién rat nhiéu.
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Hinh 2: Ciy ngiu nhién xién o
phén don gian

n'
Z.\‘i w,+w, <0
i=l

3.3 Giai thuit boosting cia rMNB, rODS

Breiman da nghién ctru phéan tich hi¢u qua giai
thuat hoc dua trén co s& cua hai thanh phﬁn 13i 1a
bias va variance ma & d6, thanh phan 15i bias 14 15i
ctia mo hinh hoc va variance 1a 13i do tinh bién
thién ctiia mo hinh so véi tinh ngau nhién cua céc
mau dit liéu hoc (Breiman, 01). Trong nghién ctru
két hop nhiéu mé hinh phén loai yéu thanh tip hop
c4c mo hinh phén loai dé cho tinh chinh x4c cao
hon so véi chi mot mé6 hinh don.

Boosting, AdaBoost (Freund & Schapire, 95),
ArcX4 (Breiman, 98) la ky thuat 4p dung mot
tap cac bo phan 16p yéu (weak learner) dé nang
cao hiéu qua cia cac bo phan 16p nay bang cach
giam bias va variance. Giai thuat ArcX4 cho két
qua twong tu nhuw AdaBoost nhung don gian va dé
cai dat.

Y tuéng chinh cia giai thuat ArcX4 (nhu mé ta

Lay ngau nhién n’thudc tinh tir tap
nthudc tinh cta dit liéu (n” <n), tim
siéu phang phan hoach n’ chiéu:

n'

Y xjwi+wp=0
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n'
z.\'iw, +w, 20

i=l

Lop duong (+)

trong giai thuat 1) 1ap lai qua trinh hoc ctia mot bo
phan 16p yéu nhiéu lan. Sau mdi budc lap, bo phan
16p yéu (vi du nhu: Bayes tho ngdy ngau nhién
rMNB hay cdy xién phan ngau nhién don rODS) sé&
tap trung hoc trén cac phin tir bi phan 16p sai trong
cac lan trude. Bé lam dugc didu nay, can gan cho
mdi phan tir mot trong s6. Khoi tao, trong so cua
cac phan tir bang nhau trong lan lap dau tién. Sau
mdi budc hoc, cac trong sO nay sé dugc cap nhét
lai (ting trong sb cho cac phan tu bi phan 16p sai).
O budc thi i, ta 1y tap mau S trén tap dir liéu va
xdy dyng mo hinh /; tir tip mau S. Lip lai qua
trinh nay sau 7 budc, ta s€ dugc 7 mo hinh co s,
Kkét hop cac mo6 hinh co sd nay lai ta s€ c6 dugc
mdt b phan 16p manh.

ArcX4 cua khiéuMNB, rODS rat dé& cai dat,

don gian, nhanh hon, hi¢u qua phén 16p t6t do kha
nang chiu dung nhicu cao hon.

O3y vio:

-s6budcldp T

Hudh luyén:

Giai thuat 1: ArcX4 ctiia rMNB, rODS

- mphan t dit liéu: {{x, yi)}i=1,mvdixie R"vay: eR!

B khéi déng trong s8 clia m phan t& dit liéu Dists(f)

cho f =1 t&i mthuyc hién

choi= 1tdi T thyc hién (1&p Thudc)
- 18y m3u S ph3n t& dyatrén trong s8 Disty
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4 KET QUA THUC NGHIEM

Dé danh gia hiéu quéa cta phuong phap dé xuat
(mo6 hinh thi tir va gidi thuat boosting cia rMNB,
rODS) cho phén loai vin ban, ching t6i di tién
hanh cai dat giai thuat boosting cia rMNB, rODS
bang C/C++. Chung toi mudn so sanh hiéu qua cua
giai thuat boosting ciia tMNB, rODS véi cac giai
thuat hoc khac, bao gém k lang giéng (kNN),
Bayes tho ngdy (NB), may hoc SVM, ciy quyét
dinh C4.5 va rimg ngdu nhién xién (RF-ODT).
Chung t6i tién hanh cai dat giai 2 giai thuat NB va
kNN bang ngén ngit 1ap trinh C/C++. Giai thuat
SVM chuan di c6 trong cac thu vién phan mém
mién phi LibSVM (Chang & Lin, 01). Tat ca thuc
nghiém dugc thuc hién trén PC (Intel Dual Core,
2.2 GHz, 2GB RAM), h¢ diéu hanh LINUX
(Mandriva 2010).

Chting t61 st dung tap dit li€u dugc suu tap boi
(Tran & Pham, 12). Pay la tap dir liéu van ban thu
thap tir trang bao dién tir vnexpress.net, gdm c6 10
cha @ nhu cong nghé thong tin (cntt), giai tri, gido
duc, kinh doanh, am thyc, phap luat, y té, thé gioi,
thé thao, tinh yéu. Mdi chu dé c6 200 vin ban khac
nhau tao thanh tap dit liéu van ban c6 2000 ban tin.
Chung t6i chia tap dir li€u ra thanh 2 tap, mot tap
hoc ¢6 1500 ban tin va tap kiém thir c6 500 ban tin.
Céc chu dé co cung sé lugng ban tin trong ca tap
hoc va kiém thir. Giai doan tién xir ly, chung toi
phan tich va rat trich tat ca cac tir dua vao tu dién
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v6i s6 tir 1én dén 12182. Chung t6i khong dung bat
ky xur ly déc biét nao khac nhu da lam trong (Pham
et al., 00), (Trén & Pham, 12). Chtng t6i thu dwoc
tap hoc 13 bang c6 1500 dong (ban tin) va tap kiém
thir 500 dong (ban tin), véi 12182 cot (chiéu, tir),
trong 10 chu dé (16p).

Téap dir liéu hoc dung dé huén luyén mo hinh
phan 16p, bao gém ca viéc didu chinh cac tham sb
cho cac giai thuat hoc. Cudi cung, Kkét qua kiém thur
thu duoc trén tap kiém thir dung dé so sanh hiéu
qua phan 16p.

V6i cac md hinh don, giai thuat Bayes tho ngay
(NB) va cay quyét dinh C4.5 khong céan diéu chinh
tham sb. Riéng voi k lang gieng (kNN), ching toi
thir tat ca cac gia tri k tr 1 dén 10, két qua van
khong thay d6i. Nén chiing t6i bao cao két qua thuc
nghiém cua INN. V6i may hoc SVM, chiing toi ¢d
gang sir dung cic ham nhan (kernel function) cua
giai thudt SVM gbém ham da thirc bac d, Radial
Basis Function (ham nhan RBF), myén tinh, cudi
cung két qua thu dugc t6t nhu nhau. Chinh 1y do
d6, chiing t6i huan luyén SVM st dung ham nhan
tuyén tinh cho nhanh.

Voi cac phuong phép tdp hgp md hinh nhu
Boosting va ngiu nhién xién (RF-ODT), chiing
t6i déu xdy dung 50 moé hinh co s& (rMNB,
rODS, ODT st dung 1000 chiéu ngau nhién tir
12182 chiéu).

Két qua phan 16p

Téng thé

Tinhy&u

Thé thao

Thé gidi L

A
A A A A A A i
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Két qua thu dugc tir cac giai thuat dugc trinh
bay trong Hinh 3. Quan sat két qua thu duoc,
khong c6 gi ngac nhién khi cac md hinh hoc kNN,
NB, C4.5 cho két qua thap khi so sanh véi cac cac
giai thuat khac. Piéu nay hoan toan phu hop do dit
lidu c6 s6 chiéu 16n, cic mo hinh don gian khong
con phan 16p hi¢u qua. Trong khi do, giai thuat
méay hoc SVM cho két qua tot hon nhom giai thuat
don gian trudc. Nhom tap hop mé hinh, gdm 2 giai
thuat boosting cia tMNB, rODS va rimng ngiu
nhién xién RF-ODT cho két qua phan 16p chinh
xac nhat.

Néu quan sat thoi gian can thiét dé huan luyén
md hinh hoc, mac du giai thuat kNN khong cé
huin luyén nhung lai mét thoi gian khi phan 16p
lau nhéat. K& dén 1a RF-ODT migc du nhanh hon
kNN dén 4 1an nhung van chdm hon céc giai thuat
khac dén 4 hodc 10 lan. Giai thuat SVM c6 thoi
gian huin luyén nhanh, cho két qua ciing rat kha
quan. Hai giai thudt ching t6i dé xuét 1a boosting
ctia IMNB, rODS c¢6 thoi gian huan luyén nhanh va
cho két qua chinh x4c nhat.

Thoi gian huan luyén mé hinh (giay)
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0 - mm . B = l

kNN  C45 NB LibSVM rMNB rODS rODT

Thoi gian (giay)

Hinh 4: Thoi gian huén luyén mé hinh

Két qua thu dugc tir thue nghiém nay cho phép
chung t6i tin rang giai thuat dé xuit rMNB, rODS
phan loai tt dir liéu van ban, dugc biéu dién theo
mo hinh tdi tir (rdt don gian, nhanh, khong can xir
1y phure tap nao).

5 KET LUAN VA HUONG PHAT TRIEN

Chung t6i vira trinh bay mét tiép can phan 16p
van ban voi d6 chinh xac cao. Nghién ctiru cua
ching t6i dya trén su két hop giita phuong phap
biéu dién vin ban bang mo hinh thi tir va cac giai
thuat boosting, xay dung tdp hop cdc moé hinh hoc
te dong nhu rMNB, rODS. M6 hinh tii tir dugc
xdy dung don gian, nhanh, dé biéu din vin ban
dudi dang véc to tan s6 xuét hién cua tir trong vén
ban, s6 chiéu rat 16n. Thay vi can cac xir ly dédc thu
dé rat gon chiéu, chung t6i dé& xuét cic giai thuat
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boosting méi dya trén mé hinh co ban ngau nhién
rMNB, rODS cho phép phan 16p hiéu qua tap dix
liéu nay. Két qua thyc nghiém vaéi tap dir liéu thuc
cho thay rang phuong phap cua ching t6i dé& xuat
phan 16p rat hiéu quéa khi so sanh véi cac giai thuat
hién co, dat dugc chinh xac 94.8%.

Trong tuong lai, chung t61 du dinh m¢ rong giai
thuat dé xur ly van dé tuong ty nhu phan 16p anh,
video, str dung md hinh bleu dién tai tir. Bén canh
d6, ching t6i ciing muén ting tdc qua trinh xay
dung md hinh hoc cia rMNB, rODS bing viéc xay
dung giai thuat song song.
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