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TOM TAT

Mang Internet ngay cang phat trién manh mé&, mang lai nguon thong tin vo cuing phong
phii. Nhu cau khai thac dir liéu, phat hién tri thire ciing ngay cang gia tang. Phan 16p van ban
dong vai trd quan trong trong viéc khai thac dir liéu va phat hién tri thie. Nhidu ky thuat
trong hoc may duoc ung dung dé huan luyén dir liéu cho qua trinh phan 16p. Hién nay, c6
nhiéu thuat toan duoc st dung dé phan 16p van ban nhu Naive Bayes, K-NN, SVM,
Maximum Entropy... Trong bai bao nay, nhom tac gia st dung cac thuit toan nhu Naive
Bayes, SVM va K-NN dé thuc nghiém phan 16p vin ban tiéng Viét trén 05 bo dit liéu thuoc
04 chu dé khac nhau: Du lich, Giai tri, Gido duc va Phap luat. Cac bd dir liéu nay duoc rit
trich tir Website tin tic VVnExpress.net. Mot s6 dic trung dinh danh riéng duoc dua vao qua
trinh xtr Iy dé ting d6 chinh xac trong qua trinh phén 16p. Két qua thir nghiém cho thay thuat
toan SVM cho két qua phan 16p v6i do chinh xac cao nhét (trén 90%) va thoi gian thir
nghiém mo hinh thip nhét.

Tuwr khoa: Phan lop van ban, Naive Bayes, K-NN, SVM, thuét toan.
1. TONG QUAN VE PHAN LOP VAN BAN

Phén 16p vén ban (Text classification) 1a qua trinh gan nhan (tén 16p/ nhan 16p) cho cac
van ban ngdén ngir ty nhién mot cach ty dong vao mdt hodc nhicu 16p cho trude.

Phan 16p van ban dugc xuat hién tir nhitng nim 1960, nhung chi 15 nim sau da trd thanh
linh vyc nghién ctru chinh trong hé théng thong tin béi s da dang ctia cic Gmg dung. Phan 16p
van ban dugc sir dung dé hd trg trong qua trinh tim kiém thong tin (Information retrieval), chiét
loc thong tin (Information extraction), loc van ban hodc ty dong dan duong cho cac van ban dén
nhitng chii dé x4c dinh trudc. Ngoai ra, phan 16p vin ban ciing dwoc tng dung trong linh virc
hiéu vin ban. C6 thé sir dung phén 16p vin ban dé loc vin ban hoic mot phan van ban chira dir
ligu can tim ma khong 1am mét di tinh phirc tap ciia ngén ngir tu nhién. Phan 16p van ban co thé
thyc hién thu cong hodc tu dong st dung céc ky thuat hoc may c6 gidm sat. Tuy nhién, phan 16p
thi cong doi khi khong chinh xac vi quyét dinh phu thudc vao sy hiéu blet va dong co cua nguoi
thyc hién. Vi vay, viéc xay dung mét bo phén 16p van ban tu dong 1a rét quan trong va can thiét,
dac biét khi hau hét cac thong tin dugc sinh ra va luu trit dién tir. Cac bai bao khoa hoc va giai tri
1a nhimg vi du v& tap cac tai liéu dién tir. Vi sw phat trién ngdy cang manh mé cia mang Internet
va Intranet da tao ra ngudn thong tin vo ciing phong phu. Cac k¥ thuat phan 16p vin ban sé& gitp
cho nguén dir liéu nay duoc luu trit ty dong Mot cach hi€u qua va duge tim kiém nhanh chong.

1.1. Pinh nghia phan 16p van ban
Phan 16p vin ban 1a nhiém vu dat mot gia tri logic cho mdi cap (dj,¢;) € D x C, trong
d6 D = {d,,d,, ...d,} 1atap cac van ban va C = {c;, c5, ... ¢, } 12 tap céac 16p cho trude [1].
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Gia tri T (true) dugc gan cho cdp (dj, ¢;) c6 nghia la tai ligu d; thuge 16p c;.
Gia tri F(false) nghia 1a tai lieu d; khong thudc 16p ¢;.

Noi cach khac, phéan 16p van ban 1a bai toan tim mét ham @: D x € — {T, F}, trong d6
D 1a tap cac van ban va C 1a tap cac 16p cho trudc, ham & duoc goi la bo phan 16p.

1.2. Phén loai bai toan phan l6p vin ban

Tuy thugc vao nhing rang budc khac nhau dé phan loai bai toan phan 16p vin ban.
Nhin chung, c¢6 thé phan loai bai toan phan 16p theo cac cach sau:
oo Phan 16p van ban nh’i phéan/ da 16p: Bai toan phan 16p van ban dugc goi l1a nhi phan
néu |C| = 2, goi la da16p néu |C| > 2.
- Phan 16p van ban don nhan/ da nhan: Bai toan phan 16p van ban dugc goi 1a don nhan
néu moi tai liéu duge gan vao chinh xac mot 16p. Nguoc lai, bai toan phan 16p van ban dugc
goi 1a da nhan néu mot tai liéu c6 thé dugc gan nhieéu hon mét nhan.

1.3. Qua trinh xay dwng by phan lép van ban

Qua trinh phan 16p van ban thuong gdm 2 budc: xdy dung md hinh (tao bd phén 16p) va
st dung md hinh d6 d€ phén 16p van ban. Cac cong cu phén l6p dugc xay dung dya trén mot
thuat toan phan 16p qua budc hoc quy nap. Trong budce hoc nay, hé thong cé tap dit liéu dau
vao Dy (tap vi dy) ma thudc tinh 16p cua moi tai liéu (vi du) trong tap do da bict. Tai do, tép
dir liéu ban dau dugc chia thanh 2 tap dir liéu roi nhau, mot tap duoc goi la tap huafm luyén
(training set) va mot tap duoc goi la tap kiém tra (test set). Thong thuong, tap huan luyén
chiém 2/3 cac vi du trong Dy, con tap kiém tra chiem 1/3 s6 lugng vi du con lai. Hé thong
dung tap huan luyén dé xay dung m6 hinh (xdc dinh tham s0) phan 16p va dung tép dir liéu
kiém tra dé danh gia thuat toan phan 16p vira dugc thiét 1ap.

Qua trinh thyc hién cu thé nhu sau:

* Bude 1: Xay dung mé hinh

Mot m6 hinh s& dugc xay dung dya trén phan tich cac df)i tuong dir liéu da dugc gan
nhan tir trude. Tép cac mau dir liéu nay con duge goi la tap huan luyén. Cac nhan 16p cua tap
dir li€u huan luyén duoc xac dinh boi con nguoi trudc khi xay dung mo hinh (hoc cé giam sat).

Ngoai ra, con phai s dung mot tap kiém tra dé tinh d9 chinh xdc cua md hinh. Néu do
chinh xac 1a chap nhén dugc, mo hinh sé dqu st dung d¢ xac dinh nhan 16p cho cac djr liéu
khac moi trong twong lai. Trong qua trinh‘kiém tra lai mo6 hinh, st dung cac do do dé danh
gia chat lugng cua tép phan 16p, d6 la do hoi tudng, do chinh xac, d6 do F1,

Tuy thudc vao cach thirc xay dung mé hinh phén 16p, nhiéu phuong phap dugc su dung
dé giai quyét bai toan nhu phuong phép Naive Bayes, phuong phap K - ling giéng gan nhét
(K-NN), phuong phap SVM, phuong phap Maximum Entropy, ...

* Buére 2: Sir dung mo hinh
Str dung mé hinh di duoc xay dung ¢ bude 1 dé phan 16p dit liéu méi.

Nhu vay, thuat toan phan 16p la mot 4nh xa tir mién dit liéu da c6 sang mot mién gia tri
cu thé cua thudc tinh phan 16p dya vao gia tri cac thudc tinh cia dir liéu.

) Dé xay dung md hinh trong budc 1 ctia qua trinh phan 16p van ban, thong thuong, dugce
tién hanh theo 2 budc chinh sau day:

- Tién xir 1y dir lidu: 12 qué trinh biéu dién van ban thanh mot dang bicu dién logic
ma thuét toan c6 thé xir Iy duoc (vi du: biéu dién dang vector cta van ban).

- Hoc cac bo phan 16p: sir dung cac thuat toan phan 16p dé xay dung mé hinh tir dir
liéu da qua tién x1r Iy.
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Cac hé théng phan 16p c6 thé ung dung trong viéc phan loai tai li€u cua cac thu vign
dién tu, phan loai van ban bao chi trén cac trang tin dién tir, phan loai van ban tiéng Viét
bang cach xay dung md hinh chil d¢, phan loai van ban theo cam xic,... V&i nhiing hé thong
t6t, co thé nhan duoc két qua kha quan, gitp ich nhiéu cho nguoi ding.

Phén loai van ban theo cam xtic, tim 1y, quan diém hién dang 1a mét trong nhitng van
dé duoc quan tdm nghién ctru nhiéu nht trong linh vyuc X 1y ngdn ngit ty nhién [2]. Cam
xtc duoc dinh nghia 14 phan ¢ng cua con ngudi déi voi cac su kién, hién tugng (ké ca bén
trong hodc bén ngoai co thé) ma c6 y nghia nao d6 dbi véi con ngudi. C6 nhidu quan diém
khac nhau vé s6 lugng cac loai cam xtic. Can cir vao tinh chét ciia cam xuc 6 thé phan chia
cam xuc thanh 3 loai: tich cuc (positive), tiéu cuc (negative) va trung 1ap (neutral). Néu cin
clr vao biéu hién va noi dung, chung ta cé thé chia cam xuc thanh 6 loai co ban: vui, budn,
gian dix, ngac nhién, ghét, s¢ hai. Theo nghién cuu cia W. Gerrod Parrot, tir nhirng cam xuc
co ban nhung dudi sy tac dong cua cac kich thich khac nhau trong nhiing diéu kién, hoan
canh khac nhau ma cam xic ciia con nguoi cling c6 lac dan xen, pha 1an nhiéu cam xitic khac
loai nhung cling ton tai trong mot thoi diém. Piéu nay di tao ra hang loat cac cam xtc khac.

Phan l6p van ban tleng Viét bang cach xdy dung mo hinh chii dé sir dung cach thirc tim
mot tir khoa va phat trién dé tu sinh ra cac tir khac trong chu dé dua trén cac phuong phap
Naive Bayes, K-NN, SVM. Mdi loai van ban (hay con goi 1a 16p — class) tuong duong voi
mot cha d¢, vi du Gido duc, Phéap luat, Thoi su, Khoa hoc, Xe 6 to — Xe may, Thé thao, Giai
tri, Du lich. Bai toan phan l6p duoc xay dung tir mdt tdp cac van ban D = {d,,d,, ... d,},
trong d6 cdc tai ligu d; dugc gan nhén ¢; - véi ¢; thugc tap cic chu dé C = {cy,Cpy e O}, VA
xac dinh dugc mo hinh phan 16p.

Huén luyén
Nhin >
Thuat
to:i,n
huan
Tapvvan Tr}ch chon luyén
ban dac trung
v
V?ln > TI'viCh Ch()n — B(:i phﬁn lOi_li —| Nhin
ban dac trung
Phan loai

Hinh 1. M6 hinh phan 16p van ban

Viéc trich chon dic trung clia van ban déng vai tro quan trong vai két qua phan loai van
ban. Néu lya chon ddc trung phu hop s€ giup cho két qua bai toan tré nén chinh xac hon.
Tuy nhién, néu lya chon qua nhiéu dic trung s& lam cho qua trinh huin luyén ciing nhu qua
trinh phén loai mat nhiéu thoi gian hon. Do d¢, van dé cua lua chon dic trung 1a chon mot
tap con nho tir tp cac dic trung ma van dam bao tinh chinh x4c ctia qua trinh phan loai. Dé
tang tinh chinh x4c khi phan 16p, nhom tac gia dwa thém dac trung vé dinh danh tén riéng
trong qua trinh xu ly. Vi du: mét van ban néu co tir “Cong_Phuong”, “Quang_Hai” thi xdc
XUit cao dugc phan loai vao linh vuc Thé thao, van ban c6 chia tir “M§_Tam” thi x4c Suat
cao dugc phan loai vao linh vuc Giai tri.
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Trong pham vi ]Jéi bao nay, nhom tac gia tép trung nghién ctru phuong phap phan 16p
van ban tieng Viét bang cach xay dung mo hinh chu dé. Phan con lai cua bai bao gidi thiéu
mot s6 phuong phap phan 16p van ban, trinh bay két qua thuc nghiém va két luan.

2. MOT SO PHUONG PHAP PHAN LOP VAN BAN
2.1. Thuét toan Naive Bayes

Naive Bayes 1a ky thuét phan loai phé bién trong hoc may c6 giam sat. Y tuong chinh
cua k¥ thuat nay dua vao xac suat c6 dieu kién gilra tir hay cum tir va nhan phan loai dé du
doan van ban méi can phan loai thudc 16p nao. Naive Bayes duoc ing dung nhi€u trong giai
quyet cac bai toan phan loai van ban, xay dung b loc thu rac tw dong, hay trong bai toan
khai pha quan diém baoi tinh d¢ hi€u, dé trién khai cling nhu d6 chinh xac tot [3-8].

Y tudng co ban cia cach tiép can Naive Bayes 1a sir dung xdc suit co diéu kién giira
cac ddc trung va nhan d€ dy doan xac sudt nhan ciia mot van })én can phép loai. Piém quan
trong cua phuong phap nay chinh 14 ¢ cho gia dinh rang sy xuat hi€n cua tat ca cac dac trung
trong van ban déu ddc lap voi nhau. Gia dinh d6 1am cho viéc tinh toan Naive Bayes hi€u
qua va nhanh chéng hon céc phuong phap khac vi khong sir dung viéc két hop cac dic trung
deé dua ra phan doan nhan. Két qua dy doan bi anh hudng béi kich thudc tap dir liu, chat
lugng cua khong gian dac trung...

Thuét toan Naive Bayes dua trén dinh 1y Bayes duogc phat biéu nhu sau:

P(XY) PX|Y)P(Y)
PX)  P(X)

P(Y|X) =

Trong do:
P(X|Y) 1a xac suat xay ra ciia mot sy kién ngau nhién X khi biét sy kién lién quan
Y da xay ra.
P(Y|X) 1a x4c suat xay ra Y khi biét X xay ra.
P(X) 1a x4c suét xay ra cua riéng X ma khong quan tim dén Y.
P(Y) 1a x4c suit xay ra cua riéng Y ma khong quan tim dén X.
Ap dung trong bai toan phan loai, cac dit kién gdm cé:
D: tap dir liéu huan luyén da duoc vecto hoa dudi dang X = (xy, X5, ..., X,)
C;: phan loai i, voii = {1,2,..,m}.
Céc thudc tinh doc lap diéu kién d6i mét véi nhau.
Theo dinh 1y Bayes:
P = o
Theo tinh chét doc lap diéu kién:

Pixic) = | [ Peudco
k=1

Trong do: ) )
P(C;|X) 1a x4c suat thudc phan loai i khi biét trudc mau X.
P(C;) xé4c suat 1a phan loai i.
P(x,|C;) xac suét thudc tinh thir k mang gia tri x;, khi da biét X thudc phan loai i.
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Céc budc thuc hién thuét toan Naive Bayes:
Budc 1: Huan luyén Naive Bayes (dua vao tap dit liéu), tinh P(C;) va P (xx|C).

Buwéc 2: Phan loai X™Y = (x4, X5, ..., X,,), ta Can tinh xac suat thudc timg phan loai khi
da biet trudc XV, X" dugce gan vao 16p co xac suat Ion nhat theo cong thirc:

maX <P(C ) HP(xle ))

Vidy 2.1: Xét bai toan phén loai email 1a thu rac (spam) hay khong phai thu rac (non-spam).
Dé danh gid mot email, buéc dau tién phai chuyén email sang vector x = (x4, x5 ... x,,) V6i
X1, X5 ... Xp 12 gid tri cac thudc tinh X, X, ... X, trong khong gian vector dic trung X. Mdi
thudc tinh dugc thé hién boi mot token don. Theo phuong phap don gian } nhit ta c6 thé 1ap ra
mot tir dién chira cac token. Sau d6 v6i mdi token trong email néu no xudt hién trong tir dién
thi gia tri thudc tinh s& 1a 1, ngugc lai thi 1a 0. Tuy nhién, trén thuc té, tap huén luyén khong
thuong 1a mot bo tir dién nhu vay. Thay vao do, tip huin luyén luc nay s& gom 2 kho ngit
liéu. Kho ngir li€u thu rac s€ chira mot danh sach cac email da duogc xac dinh la thu rac trudc
do, va tuong tu vdi kho ngir liéu khdng thu rac s€ chtra cac email hop 1€.

Nhu vay, néu van dé gia tri cac thudc tinh 1a 0 hodc 1 thi s€ rat kho danh gia dugc mot
email la spam hay khong. Dac biét, néu email nhan duoc 13 dai, khi d6 néu ta van st dung
gia tri thudc tinh 1a 0 hodc 1 thi su xuét hién ciua mot token 100 lan cling tuong duong véi
viéc xuét hién chi 1 lan.

2.2. Thuét toan K-Nearest Neighbors

K-Nearest Neighbors (K-NN) la phuong phap de phan 16p cac dbi tuong dua vao
khoang cach gin nhat gitra d6i twong can xép 16p va tat ca cac ddi twong trong tap dit liéu
huén luyén.

Mot dbi tuong duoc phan 16p dua vao K lang giéng ctia né. K 1a sd nguyén duong duge
xac dinh trude khi thup hién thudt toan. Khoang cach Euclid thuong dugc dung d€ tinh
khoang cach gitra cac doi tuong [9-11].

Cac buéc caa thuit toan

1. Xac dinh gia tri tham s K (sb lang giéng gan nhat).

2. Tinh khoang cach gitra d6i tuong can phan 16p vai tat ca cac ddi tuong trong tap dir
liéu huan luyén.

3. Sép xép khoang cach theo thir ty ting dan va xac dinh K lang giéng gan nhat voi dbi
tuong can dugc phan 16p.

4. LAy tét ca cac 16p cua K lang giéng gan nhit di xac dinh.

5. Dya vao phan 16n 16p ciia lang giéng gan nhat dé xac dinh 16p cho ddi tuong.

Vidu?2.2:

Xét t’ép tai liéu huém luyén {TL1, TL2, TL3, TL4} va tap cac tu vung {doanh thu, cao
budc, t}}ué, dién anh, dién Yién, ca si, nghi pham, kinh dognh} ¢6 duoc sau khi thuc hién cac
budc tien xur 1y dir liéu. Moi tai li€u thudc mét 16p chu ‘dé duoc xac dinh trude nhu: "l:Ll va
TL2 thudc 16p chu d¢ Kinh doanh, TL3 thudc 16p chu dé Gié}i tri, TL4 thuc 16p chu ‘dé th‘:ip
lua’t. Cé,c tai liéu nay dugc mé hinh hoa thanh cac vector nhi€u chiéu. Gia tri moi chiéu la tan
suat xuat hién cia tir vung twong uing trong tai liéu.
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Bang 1. Tan suat cta céc tr vung trong van ban

Tai licu Dtohau”h bcui"c Thué | Bién anh 1311:;1 Casi I')\'h%:‘ril d’;;“nhh Lép chit dé
TLL | 2 0 1 0 0 0 0 3 | Kinhdoanh
TL2 | 1 0 0 1 2 1 0 0 Gidi tri
TL3 | 1 0 0 3 1 ) 0 0 Gidi tri
TLe | 0 4 0 0 0 0 ) 0 | Phap luat

Xét tai liéu can phan loai c6 ndi dung nhu sau:

‘Khi néi dén nhitng ca si thanh danh trén mat trdgn dién anh Hollywood, chac chdn
khéng thé b6 qua Jennifer Lopez. C6 dd tham gia déng phim va long tiéng cho 31 bg phim
dinh dam. C6 thé néi, trong dién anh Jennifer Lopez c6 khd néng dien xudt da néng khi c¢é
vira ¢6 thé dién nhing bg phim tinh cam hai nhe nhang cho dén nhitng tac pham dién anh téi
pham hinh sie. Lopez timg dwoc dé cir gidi Qud cau vang cho “Vai nit dién vién chinh xudt
sac nhdt - phim hanh @éng hodc hai” nam 1998 .

Tai liéu nay duoc biéu dién thanh vecto nhiéu chiéu V = (0,0,0,3,1,1,0,0). Sau d6 su
dung d6 do Euclid dé tinh khoang cach dén tat ca cac tai liéu trong tap huan luyén, Sap xép

khoang cach theo thir tu ting dan va xac dinh K lang giéng gan nhat véi d6i tuong can duoc
phan 16p.

Bdng 2. Khoang cach tir tai lidu dang xét dén cac tai liéu khac

Tai liéu Khoang cach L&p chu dé
TL3 1,4 Giai tri
TL2 2,4 Giai tri
TL1 4,3 Kinh doanh
TL4 55 Phap luat

Truong hop K = 2, chon 2 tai li¢u c6 khodng cach ngan nhat (lang giéng) Ian luot 1a
TL3 va TL2. Ca 2 tai liéu lang giéng nay déu thudc 16p chi dé giai tri nén tai liéu can phan
loai thudc chu d& giai tri.

Truong hop K = 3, chon 3 tai lidu c6 khoang cach ngin nhat (lang giéng) 1a TL3, TL2
va TL1. Trong d6 c6 2 tai liéu thudc chu dé giai tri, 1 tai liéu thuoc chi dé kinh doanh. Nén
tai liéu cAn phan loai s& thudc 16p cha d& phd bién hon d6 1a chu dé giai tri.

2.3. Thuat toan Support Vector Machine

Support Vector Machine (SVM) 1a mét giai thuat may hoc dua trén 1y thuyét hoc thong
ké do Vapnik va Chervonenkis xay dung.

Bai todn co ban ciia SVM 1a bai toan phan loai 2 16p: Cho truéc n diém trong khong
gian n chiéu, mdi diém thugc vao mot I6p ki hiéu 1a +1 hoic - 1, muc dich cia giai thuat
SVM la tim mét siéu phang f (%) (hyperplane) phén hoach t6i wu cho phép chia cac diém
nay thanh 2 phan sao cho cac diém cung mot I6p nam vé mot phia voi siéu phang nay. Tat ca
cac diém X, dugc gan nhin 1 thudc vé phia dwong cua siéu phang, cac diém x — duoc gan
nhan -1 thugc vé phia am cua siéu phang Mot siéu phing phan chia dit liéu duoc goi la “tHt
nhat”, néu khoang cach tir diém dit liéu gan nhét dén siéu phiang (margin) 1a 16n nhét [12].
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Hinh 2. Phan 16p véi SVM trong mat phing
Thuét toan tim siéu phang:
Bo phan 16p tuyén tinh dugc xac dinh bang siéu phang: {x: f(x) = w’ + wg}

Trong d6 w € R™ va wo € R dong vai tro 1a tham sé cia md hinh. Ham phan 16p nhi
phan b: R™ — {0,1} c6 thé thu dugc bang cach xac dinh dau cua f(x).

Rosenblatt d4 dua ra mot thuat toan don gian dé xac dinh siéu phang:

w0

2.wy <0

3. repeat

4. e« 0

5 fori«1,..,ndo

6. s « sign(y;(wTx; + wy)

7 ifs<Othenw «w + y;x;
9. wy <« wy +yix;

10. e « e+1

11.untile = 0

12. return (w, wy).

Viéc tim siéu phang t6i wu c¢6 thé mé rong trong truong hop dit liéu khong thé tach roi
tuyén tinh bang cach anh xa dir liéu vao mot khong gian ¢6 s6 chiéu lon hon bang cach st
dung mot ham nhan K (Kernel).

Bang 3. Mot s6 ham nhan thuong ding

Kiéu ham nhan Cong thac
Linear kernel K(x,y) =x.y
Polynomial kernel K(x,y) = (x.y + 1)@
Radial basis function (Gaussian) kernel K(x,y) = e_ljzc;%llz
Hyperbolic tangent kernel K(x,y) = tanh(a.x.y — b)
Vidu?2.3:

Dé kiém tra mot van ban bét ky d; nao d6 thudc hay khong thuoc mot phan loai ¢j cho
trugc? Néu d; € ¢j thi d; duge gan nhan la 1, nguoc lai thi d; duoc gan nhan la 1.
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Gia st lya chon duoc tap cac dic trung 1a T = {ty,ty, ..., t,}, thi mdi vin ban d; s&
duoc biéu dién bang mot vector dit liéu x; = (Wiy, Wiz, ..., W), wyj € R 1a trong s6 cua tir ¢
trong van ban d;. Nhu vay, toa do caa moi vector dit liéu x; twong tng véi toa do cua mot
diém trong khong gian R™.

Dt liu huin luyén 1a tdp cac van ban di dugc gan nhdn trude
T, = {(x1, y1), (X2, ¥2), ., (X1, )}, trong d6, x; 1a vector dit lidu biéu dién van ban d;
(x; € R™), y; € {+1,—1}, cap (x;,y;) duoc hiéu 1a vector x; dugc gan nhan 1a y;.

Viéc xac dinh mét van ban x ¢6 thudc phan loai ¢ hay khong, twong (ng vaéi viéc xét
dau cua f(x), néu f(x) > 0 thi x thudc ¢, néu f(x) < 0 thi x khong thudc c.

3. KET QUA THU'C NGHIEM

Dé phan 16p van ban theo chu d¢, nhom tac gia tién hanh thyc nghiém trén may tinh
Macbook Pro x64, Core i7 3.30GHz, 4 CPUs, 16GB RAM. Dit li¢u trén cac trang bao dién
tr c6 von tir ngit va ndi dung rat phong phu, dit liéu da dang thudc cac linh vuc trong doi
séng x4 hoi nhu: Kinh té, Chinh tri, Van hoa, Gido duc, Thé thao,... Noi dung cac bai bao
duogc ding trén cac trang bao dién tir uy tin da duoc kiém duyét phu hop véi ting chii dé. Vi
vay, Viéc thu thap dir liéu tir cac trang bao dién tir uy tin 1am tap dit liéu huan luyén co do
chinh x4c cao, dang tin cdy. Thuc nghiém duoc tién hanh trén tap dir liéu tin tac tiéng Viét
duoc trich xuat tir website VnExpress.net gdm 05 bo dir liéu véi sé lugng lan luot 1a 400,
800, 1200, 1600 va 2000 tap tin van ban thudc 4 cha dé nhu: Du lich, Giai tri, Gido duc va
Phap luat. Trong mdi b dir liéu thi s6 lugng céc cac tap tin ¢ cac chu dé 14 nhu nhau. Cac
tap tin dit licu nay dugc xur ly tach tu bang cong cu vnTokenizer [13], sau d6 sir dung cong
cu Weka (phan mém ma nguoh mo hd tro xay dung mé hinh huan luyén cho céc bai toan ve
phan 16p dir liéu) [14] dé biéu dién vin ban thanh dang vector, ddng thoi loai bo nhiing tir
ngit khong c6 ¥ nghia (Stop words). Céc vector vin ban nay dugc sir dung 1am dit liéu huin
luyén va dit liéu kiém tra.

Trong bai bao nay, nhom tac gia da chay thuc nghiém 03 thuat toan la Naive Bayes,
SVM va K-NN trén cung bo dir liéu huin luyén. Trong d6, mdi bo dit liéu co 80% dit liéu
ding dé huan luyén va 20% dit liéu con lai dung dé thir nghiém phan 16p. Bang 4 trinh bay
két qua thir nghiém, so sanh d6 chinh xéc giita cic thut toan dya trén gia tri trung binh cta
cac tham sé khi chay thar nghiém trén 05 bo dir liéu. Cac tham s gdbm: ty 1& vin ban duoc
phan loai ding (TP Rate), ty I¢ van ban phan loai sai (FP Rate), d0 chinh xac (Precision), do
bao phu (Recall) va do trung binh diéu hoa (F-Measure).

Bang 4. Gia tri trung binh cac tham s6 theo phan 16p cha dé véi 05 b dir lidu

Mo | Trlding || Dt | Dshiisie | Dot | M

(F-Measure)
SVM 0,946 0,018 0,946 0,946 0,945
NaiveBayes 0,893 0,036 0,896 0,893 0,892
K-NN (k =1) 0,582 0,144 0,645 0,582 0,580
K-NN (k = 3) 0,504 0,169 0,630 0,504 0,483
K-NN (k = 5) 0,500 0,162 0,677 0,500 0,481
K-NN (k=7) 0,491 0,163 0,704 0,491 0,471

Hinh 3 so sanh d¢ chinh xéac (%) cua cac thut toan khi phan loai van ban theo 4 chu e
trén 05 bo tap tin dir liéu van ban tiéng Viét. D6 chinh xac cua thuat toan K-NN phu thuéc vao
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viéc chon gia tri cho tham s6 k. Két qua cho thay gia tri cia k cang nho thi d6 chinh xac cang
cao (do chinh xac cao nhat khi K= 1). Thuit toan SVM cho ket qua phan loai van ban vei do
chinh x4c cao nhat (trén 90%), ti€p dén la Naive Bayes va cudi cung la thudt toan K-NN.

100
— »
90 0
C
& 807 —H— SUM
L%
|70 A —B— Naive Bayes
< h
e .
Q- = E —&— K-NN(k=3
@ s5p 4 (k=3)
—— K-NN(k=5)
40
—5— K-NN[k=7)
30 T T T T
400 800 1200 1600 2000

Bo tap tin dit ligu (s6 lwong tap tin)

Hinh 3. So sanh d0 chinh xac cac thuat toan

Hinh 4 so sanh thoi gian xay dung mo hinh huan luyén va thoi gian thir nghiém ciia cac
thuat toan. Két qua cho thiy thoi gian xay dung mo hinh huan luyén cua thuat toan K-NN
thap nhat (gan bang 0), trong khi thuat toan Naive Bayes va SVM c¢6 thoi gian xay dung md
hinh ting tuyén tinh theo d6 I6n cua bo dir liéu huan luyén. Thuat toan SVM mét nhiéu thoi
gian nhat dé xay dyng mo hinh huén luyén. Tuy nhién, thoi gian thir nghiém phan loai vin
ban trén mé hinh da huan luyén thi thuat toan SVM cho két qua véi thoi gian thuc hién thap
nhét, ké dén 1a Naive Bayes va cao nhét 1a K-NN.
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Hinh 4. Thoi gian xay dung m6 hinh va thoi gian thtr nghiém cia cac thuat toan

Thyc nghiém chiing to thut toan SVM cho két qua phan loai van ban theo chii dé tot hon
Naive Bayes va K-NN & ca 2 khia canh 13 d chinh x4c cao nhit va thoi gian phan loai thir nghiém
trén mo hinh thip nhit. Mic da SVM tdn nhiéu thoi gian hon dé xay dung mé hinh huén luyén
nhung c6 thé cai thién dicu nay dé dang khi duoc huan luyén trén céc hé théng may tinh tdc d6 cao.
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4. KET LUAN

Trong bai bao ndy, nhom tac gia di trinh bay van dé tién xir Iy vin ban, phuong phap
phan 16p va thyc hién phan 16p van ban tiéng Viét tw dong theo chu dé bang cach sir dung 3
thuat toan Naive Bayes, K-NN va SVM. Thuc nghiém cho thay thuat toan SVM cho két qua
phan 16p véi d6 chinh xac cao nhét (trén 90%) va thoi gian phén loai thap nhat & ca 05 b dir
liéu c6 s6 tap tin lan lugt 1a 400, 800, 1200, 1600 va 2000. Két qua nay cho thiy viéc st
dung thuat toan SVM dé phan 16p van ban tiéng Viét theo chu d& 1a su lya chon pha hop
trong cac tng dung vé phan 16p van ban.

Két qua nghién ctru nay 13 co s& cho nghién ctu tiép theo vé tng dung phén loai vin
ban theo hudng tich cuc, tiéu cuc va trung 1ap dé xay dung tng dung phat hién va phan loai
cam xuc: tich cye (positive), ti€u cyc (negative) va trung 1ap (neutral) cua con ngudi dua trén
noi dung cac bai viét c6 trén Internet vé mot cha dé can quan tam.
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ABSTRACT

AUTOMATICALLY VIETNAMESE TEXT CLASSIFICATION BY TOPIC

Manh Thien Ly*, Vu Van Vinh, Nguyen Van Le,

Lam Thi Hoa Mi, Nguyen Thi Thanh Thuy, Duong Thi Mong Thuy
Ho Chi Minh City University of Food Industry

*Email: lymt@hufi.edu.vn

The Internet is strongly growing every day with a huge amount of information. The need
of data mining and knowledge discovery is also increasing, in which the text classification
plays an important role. Many techniques in machine learning are applied in classification
process and achieved good results. Nowadays, there are many algorithms used for text
classification such as: Naive Bayes, K-NN, SVM, Maximum Entropy, etc. In this paper,
Naive Bayes, SVM and K-NN algorithms were used to experiment on Vietnamese text
classification with 05 datasets belonging to 4 different topics: Tourism, Entertainment,
Education and the Law. These datasets were extracted from vnexpress.net website. Some
unique identifiers were applied during processing to increase the classification accuracy. The
results show that SVM algorithm has the highest accuracy (over 90%) and the lowest amount
of execution time.

Keywords: Text classification, Naive Bayes, K-NN, SVM, algorithm.
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