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TOM TAT— Tdch tir la mot budce quan trong khong thé thiéu trong xiv Iy ngén ngiv tw nhién, nham xdc dinh dwoc ranh gidi cdc tiv
6 trong van ban. Trong tiéng Viét, ngodi tir don (mgt dm tiét), con c6 tir ghép (da am tiét). Piéu ndy gy khé khan cho viéc tach tir
tw dong mét cach chinh xdc, anh hwéng dén két qua ciia cdce bai todn phdn tich dit liéu van ban nhie: gom nhém, phdn 16p vén ban.
Hai tiép cdn chinh dé tach tir Ia dya trén tir dién va thdng ké (hodc két hop hai tiép cdn). Trong bdi todn phdn I6p vin bdn, tach tir
mdi chi la budc tién xir Iy va biéu dién dit liéu. Buée ké tiép 1a sir dung mét mé hinh may hoc dé hudn luyen bo phan I6p. Poi véi
mét s6 mé hinh may hoc nhw mdy hoc véc-to hé tro (SVM), phan tich thanh phan chinh, phén tich tztong ung, cdc tir ghep 6 thé
duwoc phat hién dwa vao sw dong xudt hién cia cdac am tiét ma khéng can dén mét bude tach tir chinh xdc. Trong bai bao nay, ching
toi nghién ciru so sanh sy anh huong cua cdc phwong phdp tach tu lén hiéu quad phdn lop van bdn tiéng Viét, dé tir dé chon ra
phwong phap hiéu qua nhat. Thuc nghiém trén 1dp dit lieu 6,000 van ban thugc 10 chii aé va tdp dir liéu 105,293 quyén sdch thuéc
166 chii dé véi gidi thudt mdy hoc SVM cho thdy rdng két qud phdn 16p voi cac phuwong phdp tach tir khac nhau tuy c6 sy khdc biét
nhung khéng cé y nghia thong ké trong bai todn phan 16p van bdn tiéng Viét.

Tir khéa— Téch tir, phirong phdp tach tir tiéng Viét, xir Iy ngon ngi# tie nhién, phan lép vén ban.
I. GIOI THIEU

V6i su phat trién nhanh chong ciia cong nghé thong tin, ngudn thong tin truc tuyén (online) dudi dang vin ban
xuét hién cang ngay cang nhiéu. Ngudn thong tin nay dén tir cac thu vién dién tr, thu dién tir, trang web, hé théng tim
kiém va tra ctru thong tin. Viéc kham pha tri thirc tiém 4n tir kho dit liéu van ban 1a can thiét cho viée quan 1y, khai thac
hiéu qua ngudn thong tin van ban khong 16 ndy. Phdn I6p van ban (text categorization) 1a mét trong nhimng k¥ thuét
chinh dé xtr Iy va to chirc dir liéu van ban. K§¥ thuat phan 16p van ban dwoc dung dé gan nhan tu dong cac ban tin, sip
xép t6 chirc email hay tap tin, nhan dang thu rac. C6 dé dinh nghia ngén ngon bai toan phan 16p vin ban nhu sau: gan
nhin cho timg vin ban theo chi d¢ da duoc dinh nghia trude dua vao ndi dung ciia van ban. Phan 16p vin ban thuong
dugc dya trén mo hinh ngit nghia hodc may hoc. Tuy nhién nhu bai phong van duoc thuc hién boi M. Lucas ( Tap chi
Mappa Mundi) nim 1999, M. Hearst cho rang tiép can ngit nghia 1a van dé rat kho, phuc tap. Vi vy, tiép can dya trén
may hoc ty dong lai don gian va cho nhiéu két qua tét trong thyc tién. Hau hét cac phuong phap phan loai van ban dya
trén mo hinh thong ké tir va cac giai thuat may hoc phéan 16p (Dumais et al., 1998), (Sebastiani, 1999), (Manning et al.,
2008).

Budc diu tién trong phan 16p van ban l1a bién d6i vin ban tur chudi ky tu vé& dang phu hop véi cac giai thuat hoc
may. Pic diém chung cua nguon dit liéu van ban la khong co chu trac (d6 dai khéc nhau) trong khi da sd cac giai thuat
doi hoi dit liéu huan luyén phai ¢ cdu tric (chiéu dai cac véc-to dic trung phai giéng nhau chang han). Cac nghién ctru
trong linh vuc truy van thong tin da chi ra ring thir tu ciia cac tir trong vin ban dong vai trd khong quan trong 1dm ddi
v6i hau hét cac bai toan phan tich, xir 1y dir liéu van ban (Joachims, 1999). Chinh vi thé mé hinh tai tir (Salton et al.,
1975) 1a mot mo hinh phd bién cho biéu dién dir liéu van ban. Theo mé hinh nay, mdi tir (khac nhau) trong vin ban s&
1a mot dac trung (feature) va tan sO xuat hién ciia n6 trong van ban la gid tri ca ddc trung twong (mg. Qua trinh trich
déc trung bao gom tdch fir (word segmentation) va dém s6 1an xuat hién cta céc tir trong van ban. Nhu thé, van ban s&
dugc biéu dién dudi dang véc-to tan sb.

Budc tiép theo 14 hudn luyén mé hinh hoc tw dong tir bang dit liéu ndy. Cac mé hinh may hoc thuong sir dung
nhu giai thuat k-NN (Fix & Hodges, 1952), naive Bayes (Good, 1965), cdy quyét dinh (Quinlan, 1993), (Breiman et al.,
1984), may hoc véc-to hd tro (Vapnik, 1995), giai thuat tdp hop mé hinh bao gdm Boosting (Freund & Schapire,
1995), (Breiman, 1998) va rimg ngau nhién (Breiman, 2001). Cac nghién ciru v& may hoc truée dy cua (Pham et al.,
2006), (Pham et al., 2008), (D3, 2012), (D& & Pham, 2013) dé xuit cac giai thuat may hoc dya trén tap hop moé hinh,
may hoc véc-to hd trg, naive Bayes, cho phép phan 16p hiéu qua céc tap dit liéu c6 s chiéu 1én nhu biéu dién vin ban
bang m hinh tui tir.

Déi véi cac ngon nglr nhu tiéng Anh, tiéng Phap, tiéng brirc viée tach tir dugce thuc hién kha don gian dya vao
cac ky tu phan cach nhu: khoang tréng, ky tu tab, cac diu cau, diu ngoac, v.v. Nguoc lai, ddi voi tiéng Viét (va cac
ngdn ngit chau A khac nhu tiéng Trung Qudc, tiéng Nhat Ban, tiéng Han) khoang tring ngoai viée ngin cach cac tir voi
nhau, con dugc dung dé ngén cach cac dm tiét (syllable) ctia mét tir ghép, vi du: cau “Hoc sinh di hoc” phai dugc tach
thanh “Hoc_sinh/di_hoc”. Khoang trang thir nhét va thir ba dung dé ngin cach cac am tiét ctia mot tir va khoang tring
thtr hai dung dé ngan cach hai tir véi nhau. Diéu nay gay khé khin cho qua trinh tach tir. Céac phuong phép tach tu tiéng
Viét (va cac ngdn ngit chau A khéc) déu dua trén thong tin vé sy xuét hién canh nhau ctia cac am tiét (colocation). Hai
tlep can chinh dé tach tur tleng Viét la (i) dya trén tur dién va (ii) tiép can thong ké. Ngoai ra con c6 mot s6 phuong phap
két hop ca hai tiép can trén. Trong tiép can dua trén tir dién, mot chudi cac 4m tiét s& dwoc xem 1a mot tir ghép néu
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chudi cac am tiét nay cé trong tir dién. Tiép can théng ké dua trén su xuét hién canh nhau cta cac am tiét, néu sur xuét
hién canh nhau nay xay ra thuong xuyén cc 4m tiét nay rat c6 thé thudc vé mot tir ghép nao d6. Cho du sir dung tiép
c4n nao, nhap nhing (ambiguous) trong viéc tach tir cling 6 thé xay ra. Nhap nhang xay ra khi c6 nhiéu hon mét cach
tac cac tir trong mot cdu. D& khir nhap nhang, phuong phap thuong dung la cyc dai hod d6 hop ly (Maximum
Likelihood Estimation) vai giai thuat Viterbi-like. Didu nay lam cho qua trinh biéu dién vin ban thuong mat rat nhiéu
thoi gian.

Trong khi nghién ciru phan tich so sanh vai trd ciia cac am tiét va ban than tir ghép trong viéc hinh thanh céc chi
dé van ban cho bai toan phat hién chii dé van ban, chung toi nhén thay rang cac am tiét ctia mot tir ghép ¢ vai tro
tuong dwong véi tir ghép duge tao nén tir cdc am tiét nay. Hinh 1 hién thi két qua cta viéc ap dung Phdn tich tiwong
g (Correspondence Analysis hay CA) (Benzécri, 1973) trén cac van ban cia tap dir liéu vnexpress (gom 3 chu dé:
cong nghé thong tin, thé thao va nau n'). Ap dung CA trén dir lidu vin ban cho phép (i) gom nhém cic vin ban c6 noi
dung tuong tu nhau (tao nén chu d¢), (i) gom nhém cac tir tao nén chu dé va (iii) hién thi cac nhém van ban va cac
nhém tir twong tng canh nhau trong khong gian rit gon cua CA. Ta dé dang thay rang, mat du 1a mot phuong phap
khong giam sat, CA van cho phép phat hién 3 nhom véan ban tuong tmg voi 3 chu dé co trong tap dir li¢u. Két qua hién
thi trong hinh 1 cling chi ra rang cac tir ghép quan trong trong chu dé “thé thao” bao gom: “chién thing”, “co hdi”,
“tran dau”, “vé dich”, “thi ddu”, “ciu thi”, “doi tuyén”. Dleu tha vi 1a cac am tiét tao nén cac tir ghép nay ‘chién”,
“thang”, “v0”, “dich”, “cAu”, “thu”, ... cling xuit hién ndm trong danh sach cic tir tao nén chii dé “thé thao” va &
ngay bén canh cac tir ghép tuong Gng trong khong gian riat gon cia CA.

CHIEN THANG - ;:ﬁ: AU
THANG -\ T
GIANH -\ VO BICH
MAN - ~BAU
COHOI - ARSENAL
} ~ BICH
CHIEN -
BONG — < _~THIBAU
VONG —/ — SAN
ANH — REAL

~— LEAGUE

Hinh 1.Vai tro cua cac am tiét trong viéc tao nén chu d€ cua van ban.

Két qua phan tich truc quan v6i CA cho thiy ring thong tin vé sy ddng xudt hién (khong ké vi tri) ctia cac 4m
tiét trong mot van ban ciing dit dé hinh thanh nén chii dé ciia van ban ma khong can dén qua trinh tach tir (sir dung
thong tin vé& su xuit hién canh nhau). Néi cach khac ban than 4m tiét (chir khong phai tir ghép) cling gop phan vao vige
phan biét cac chu de/lop van ban. Két qua nay cho phép chung ta dat gia thiét: “liéu chi voi thong tin dong xudt hién
ciia cde am tiét ¢é di dé hudn luyén mot bg phan 16p manh dé phan 16p chinh xdc van ban tiéng Viét”, cu thé hon:

e Biéu dién vin ban dya trén tir ghép (dugc tach tir dung) so vai biéu dién van ban chi don thuan dya trén 4m

tiét c6 anh huong dén hidu qua phan 16p khong?

e Tach tir sai (ghép cac am tiét khong ciing mot tir ghép) c6 anh hudng dén higu qua phan 16p khong?

Trong bai bao nay, ching téi thuc hién mot nghién ctru so sénh vé sy anh hudng cia cac phuong phap tach tir
tiéng Viét d6i v6i hidu qua phén 16p trong bai toan phan loai vin ban tiéng Viét. Két qua thuc nghiém trén tap dit liéu
van ban gdm 6000 vin ban thudc 10 chii dé cua trang bao dién tir vnexpress.net va tap dit lidu thu vién gdm 166 chu dé
cho thay rang viéc tach tir da 4m tiét (tao ra cac tir ghép) va tach tir don am tiét (don thuan dua trén khoang tring) c6
anh huong khong dang ké ddi véi hiéu qua phéan 16p.

Phan tiép theo cta bai viét dugc trinh bay nhu sau: phan I luot khao mot sé phuong phép tach tir tiéng Viét bao
gém: tiép can dua trén tir dién, tiép can dya trén théng ké va tiép can lai; ph?m III trinh bay phan loai van ban v4i mo
hinh tui tir va may hoc véc-to hd trg; phan IV trinh bay cac két qua thuc nghiém trudc khi két luan va hudng phat trién.

YChung t61 da xir 1y tap dit lidu nay bing phuwong phép tich tir dya trén tir dién va dé chung chita ca cac tir ghép 1an cac 4m tiét tao
nén tir ghép.
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IL. TACH TU TIENG VIET

Tir trong tiéng Viét, ngoai tir don (mdt 4m tiét), con co tir ghép (da 4m tiét), chinh vi vdy khong thé dung
khoang trang dé xac dinh ranh gi6i cua cc tir. Nhimng 4m tiét dugc két hgp dé tao thanh cac tir khac nhau tity thugc vao
ngit canh ctia vin ban. Dé nhan dang dung ranh gidi ctia cac tir (tach tir) phuc vu cho cac bai toan phan tich dit liéu van
ban nhu: gom nhom, phan 16p van ban, cac nha khoa hoc da dé xuat nhiéu phwong phap tach tir. Dya trén dic diém cua
“tir” két hop voi cach tiép can khac nhau, cac phuong phép tich tir ndy c6 thé chia thanh ba nhom chinh: duya trén tir
dién (dictionary-based), duya trén thong ké (statistic-based) va phuong phép lai (hybrid).

A. Tiép can dwa trén tiv dién

Y tudng chinh ciia phuong phap tach tir dya trén tir dién 1a tir mot tir dién sin c6, thuc hién so khép timg am tiét
trong van ban véi cac tir ¢6 trong tir dién. Tuy vao cach thiic so khdp ma ta co cac phuong phap khac nhau nhu: so
khop tir dai nhat (longest matching), so khop tir ngén nhat (short matching), so khdp chong lap (overlap matching) va
so khép cuc dai (maximum matching) (Dinh et al., 2001), (Pham et al., 2009). D chinh xéc cuia phuong phép dya trén
tir dién phu thudc rat 16n vao kich thudc tir dién ducc xay dung. Voi dac diém la khong can phai c6 budc hudn luyén
nén thoi gian xu ly cua phuong phap ndy tuong d6i nhanh, don gian va de hiéu. Tuy nhién, phuong phap nay s& kho co
thé xir 1y dwoc céac tinh hubng nhap nhing ccing nhu xu ly tinh hudng xuét hién tir méi khong ton tai trong tir dién. Hai
phuong phap thudng duge sir dung cua tiép can tir dién 14 phwong phap so khép tir dai nhit va phuwong phap so khép
cuc dai:

e Phuong phép so khép tir dai nhét (Surapant Meknavin et al., 1997): véi mdi cau, duyét tir trai qua phdi céc
am tiét trong cau, kiém tra xem c6 nhom cac 4m tiét c6 ton tai tir trong tir dién hay khong. Chudi dai nhat
cac am tiét duoc xac dinh 1a tir s& duoc chon ra. Tlep tuc thuc hién viéc so khdp cho dén hét cau. Vi du
“Hoc sinh hoc sinh vat hoc”, tir trai qua phai, 4m tiét dau tién 1a “hoc”, “hoc” cling co thé 1a 1 tir don,
nhung “hoc” cling c6 thé két hop v6i am tiét “sinh” dé tao nén tir ghép “hoc sinh”, ta dugc tir dau tién 1a
“hoc sinh”, xét tiép cac am tiét con lai cho dén khi hét cau ta c6 cac tir sau: “hoc sinh”, “hoc sinh”, “vat”,
“hoc”. Vi vi du niy, phuong phap so khop tir dai nhat khong dem lai két qua nhu mong mudn.

e Phuong phap so khép cuc dai (Chih-Hao Tsai, 1996), (Surapant Meknavin et al., 1997): tmg v6i mdi cau
dir lidu dau vao, tim tit ca cac truong hop ma cac am tiét c6 thé két hop lai dé tao nén cac tir co nghia. Ung
v6i mdi loai ngdn ngit khac nhau thi su lwa chon cac nhom am tiét nay c6 thé khac nhau. Phuong phéap nay
1a so khop toan dién cho mét cau thay vi so khdp cuc bd am tiét dang duoc xét. Vai vi du: “Hoc sinh hoc
sinh vat hoc”: cac truong hop két hop cta cac am tiét co thé co “sinh vat hoc”, “hoc sinh”, “hoc”, tir dugc
tach trong cau s& chinh xac hon phuong phap so khép tir dai nhét.

B. Tiép cin dwa trén thong ké
1. M0 hinh ngdn ngit

Véi cach tiép can dua trén thdng ké, cac giai phap cho viéc tach tir thong thuong dua trén md hinh ngén ngi
(language model — LM) (Jelinek et al., 1991). Mot LM thuong duge xdy dung dua trén viéc thu thap thong ké so lan
xuét hién hodc déng xuét hién cua cac tir trong mot tap 16p cac van ban. Vi mot doan van ban w{' =WW, W, mo
hinh LM dugc dung dé tinh xéac suat P(w]') cua doan vin ban nay. Cong thirc tinh xac sudt tbng quat co thé dugc biéu

dién nhu sau:

P(w') = P(w)P(w, | w,)P(w, | w?)..P(w, |w/™")= 6 P(w, [wf?) 1)

k=1

Ung dung gia tlluyé't cua Markov géng du doan ké tiép chi phy thudc vao lich sir gan day thay vi toan b lich sir,
chung ta cé thé bi€u dien cong thirc (1) bang cong thic sau:

P(wy) = OP(WI o var) (2)

v6i N chi ra lich st gin nhat hay cy thé hon 14 s§ lwong tir gdn nhét dimg trudce tir thir k hién tai. M6 hinh LM nay
thuong dugce goi 1a md hinh n-grams.

Vige ude lugng P(w, |wit, ) hay P(w, |w,_,...w, ;) dugc thuc hién nhu sau:
C(W Jeey W )
p(W” |Wn> N+1""’Wn-1) = c n- N+l n -
(Wn- N-1'7 ’Wn»l)
VoL C(w,_\yeew,) 12 s6 1an xuét hién ciia diy céc tir W, s W, trong tap dir licu huén luyén; va COV_ o )

1a s6 14n xudt hién cua diy cac tir w, . W, trong tap dir licu huin luyén.

n- N+
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2. Phuong phap tach tir sir dung mo hinh Markov an

Phuong phap tach tir dua theo thong ké (¢ ddy 1a md hinh n-grams) co ban nhat dugc dé xuat bai Luo va dong
su (Luo et al., 1996). O d6 céc tac gia d€ xuat mot moé hinh Markov an (Hidden Markov Model — HMM) dé biéu dién
cac kha nang tach cac tir trong mdt cau tieng Trung. Viéc tach tir trong mdt cau tieng Trung cling twong dong nhu viée
tach cac tir trong mot cau tieng Viét. Nghia 1a ¢6 mdt so tir nén dirng ri€ng, con mdt so tir khac nén dugc ghép chung dé
thanh tir ghép.

Chuing t6i sir dung md hinh HMM nay trong tach tir tiéng Viét nhu sau. Goi S 1a mot cau tiéng Viét bao gdm n
tr ww,..w voi w, la mot tur trong cau. Bai toan dat ra la tach cau nay thanh cac cum tur thich hop:

S = WW,.. W,

W, )"'(me+l"'wx ) (4)

m

= (e )W, 4y

= cc,..C
voi X, 12 vi tri cuia tir cudi cing ctia cum tir (tir ghép) the i: C =w__..w_,voi i =1, 2,...,mva x,=0,x =n.
1 X.- X
Mot cach phan tach cac tir trong cau S bay gid c6 thé duge biéu dién boi mot diy cac sé nguyén Xy X,
Goi G(S) 1a tap tAt ca cac cach dé phan tach céc tir trong cdu S:

G(S)={(x,..x ):1Ex £..£x ,mEn} (5)

Gia sir chiing ta sit dung mo hinh n-grams nhu trén thi véi mot cach phan doan g(S)=(x,..x, )T G(S),kha

nang cua cach phan doan nay dugc udc lugng nhu sau:

L(g(5))

log P (C,..C,)
(6)

g
8 1ogP,(C,I1)
i=1
voi h 1a lich sir gan nhét cua cum tir C Trong cac thi nghiém dugc trinh bay trong phan sau, chung t6i sir dung mo

hinh ngdn ngir unigram, nghia 1a mot cum tir duoc tinh kha nang xuét hién doc 1ap so v6i cac cum tir khac. Va chung
t6i cling giéi han mdi cum tir ¢6 t6i da 2 tir.

Trong tit ca cac cach phan doan c6 thé ¢, chung t6i s& chon ra cach phan doan g* 1a cach phan doan cudi cing
v6i kha nang duge ude luong cao nhat.

*

g argmax L(g(S))

gl G(S)

()

argmax IogP(C .C )

gl G(S)

Viée uée lugng g* dugce thuce hién boi phwong phap Viterbi nhu dé xuét cua (Luo et al., 1996).
3. Phuong phap tach tir sir dung md hinh trudng xac suit c6 diéu kién va d6 hdn loan cyc dai

Phuo‘ng phap tach tir sir dung mo hinh trudng xéac suit cé didu kién (CRFs) va do hdn loan cuc dai (MaxEnt)
duogc de xuét boi (Nguyen et al., 10). Bai toan tach tor dugc xem nhu 1a cong viéc gan nhan cho mét day cac tir. Mot tur
don tiéng Viét ma ding dau mot tir ghep duoc gan nhin B\ W, mét tir don nim trong mot tir ghép duge gan nhan I\ W
va nhiing thir khac vi du nhur déu phay, dau chdm dugc gan nhin O (Outside of a word). Bai todn nhdm tim ra ranh giGi
gilra cac tu trong mot cau trd thanh bai toan gan nhan cac tir don trong céu vdi cac loai nhan nhu vira néu trén.

Nguyen va cac cong su dé xuat sir dung mo hinh CRFs dé mo hinh hda bai toan. CRFs dugc biéu dién nhu 1a
mot chudi tuyén tinh vo huéng cac trang thai ctia mo hinh. Mdi trang thai & ddy dugc gin mot trong cic nhin (nhu
trinh bay bén trén). Nhin thich hop nhét duoc xac dinh dua trén quan sat cua tir twong (mg véi trang thai dé ciing nhu
cac trang thai dung trude. Xac suit cua mot trang thai bidt trude mot tir tuong ung dugc ude lugng dua vao ham dac
trung (duoc xay dung dya trén ude lugng do hdn loan MaxEnt). Nguyen va cac cong sy st dung hai loai ham tinh dac
trung (feature function) trong cac moé hinh CRFs tuyén tinh: dac trung dua trén cac canh cua dd thi va dac trung dya
trén timg trang thai cua dd thi ma ching duoc sinh ra bang cach két hop thong tin xung quanh vi tri hién hanh trong
day quan sat vdi nhan hién hanh.
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4. Phuong phép tach tir sir dung mo hinh Pointwise

Mot phuong phap tach tir khac tén 1a Pointwise dugc dé xuat trong (Luu & Yamamoto, 2012) cho rang nhing
phuong phap tach tir nhw HMM, CRFs va MaxEnt c6 diém chung 1a c6 tham khao nhan (hay két qua) ctia nhitng nhan
bén canh; cAc phuong phép nay chi dat két qua t6t khi c6 mot tir dién 16n. Véi cach tiép can cta Pointwise, cac nhin s&
dugc danh gia mot cach doc lap, khong coé tham khao dén két qua clia cac nhin trude d6. Cac dic trung tai mdi vi tri tir
don dang xét nhan c6 sir dung thong tin van ban (quan sat) xung quanh vi tri d6. Luu va déng su st dung 3 dang déc
trung trong phuong phap Pointwise: n-grams am tiét (tir don), n-grams chung loai cua &m tiét (am tiét viét hoa, viét
thuong, s6 va cac loai khac) va dic trung tir dién (xét sy xuat hién ciia cac tir trong tir dién).

Budc sau cing thyc hién huan luyén m6 hinh may hoc SVM dé phan loai timg vi tri gilra cac tir trong cau. 6]
day phuong phap thuc hién phan loai moi vi tri thanh: vi tri tach tir hay vi tri lién két tir (tao thanh tir ghép).

C. Tiép cin lai

Nhu d4 phan tich & trén, phuong phap tiép can tir dién va phuong phap tiép can thong ké deu ¢6 nhitng uu va
nhuoc diém riéng. Dé c6 thé tan dung dugc nhing uu diém ctiia moi loai tiép cén, phuong phap tlep can lai dugc dé
nghi. Mot sé phuong phap két hop giita tiép can tir dién va tiép can thdng ké c6 thé ké dén nhu: két hop giita mé hinh
ngdn ngit Weighted Finite State Transducer (WFST) va mang Neural (Dinh et al., 2001), két hop giita mé hinh so khép
cuc dai va may hoc véc-to hd tro (SVMs) (Dinh et al., 2006), két hop mo hinh so khdp cuc dai va ngdn ngir mé hinh n-
grams (Le et al., 2008), h¢ thdng tach tir tiéng Viét WS4VN két hop gitra phuong phap so khép cuc dai va m6 hinh
Markov an (Pham et al., 2009). Le va cong su da dé xuat phuong phép tach tur tiéng Viét dua trén su két hop giita
phuong phép tiép can dya trén tir dién va phuong phap tiép can thong ké (Le et al., 2008).

III. MO HINH TUI TU VA MAY HQC VEC-TO HO TRQ

Sau budc tach tir bang céac phuong phap trinh bay ¢ trén, tap dir liéu van ban can dugc biéu dién vé cu tric
bang dé tir d6 cac giai thuat may hoc ¢o thé hoc dé phén 16p tu dong vin ban. M6 hinh tai tir (Salton et al., 1975) 1a md
hinh biéu dién van ban pho bién (Lewis& Gale, 1994), (Dumais et al., 1998), (Sebastiani, 1999), (Mannlng et al.,
2008). M6t vin ban dugc biéu dién dang véc-to (co n thanh phan chiéu) ma gia tri thanh phan tht j 14 tin sd xut hién
tir thir j trong vin ban. Néu xét tap D gdm m vin ban va tir dién c6 n tir vung, thi D c6 thé dugc biéu dién thanh bang D
kich thude m x n, dong thir i ciia bang 1a véc-to biéu dién vin ban thi i twong tng.

Bang 1. Vi du tap dir liéu van ban

STT Noi dung Chii dé
1 Brazil - dbi thu khic tinh ciia Italy Thé thao
2 Mua da dir doi, rat nhiéu nha dan bj thiét hai Xa hoi
m Dot nhap nha dai gia trdm 2 kg vang Phap luat

Xem vi du trong bang 1 1a tap dir liéu van ban sau budc tach tir don am, tdp dir liéu van ban dugc biéu dién béng
mo hinh tdi tr nhu bang 2.

Bang 2. Tap dit liéu vin ban duoc biéu didn bing mé hinh tui tir

STT 1 (bi) 2 (brazil) n (tinh) Cha d¢
1 0 1 1 Thé thao
2 1 0 0 X4 hoi
m 0 0 0 Phép luat

Bang dit liéu D ¢6 s chiéu (cot) chinh bing sb luong tir vung. Véi tap dir liéu khoang vai trim vén ban, tap tir
vung c6 thé 1én dén hang chuc ngan tir. Do d6 bang dit 1i€u D c6 s6 ¢t n rat 16n dén vai chuc ngan.

_ Budc quan trong tiép theo 1a cin huan luyén mo hinh may hoc dé c6 thé phan 16p chinh xéc tap di ligu D c6 s6
chiéu 16n. Trong cac giai thuét phé,n 16p (Wu & Kumar, 2009), mo6 hinh may hoc véc-to ho trg, SVM (Vapnik, 1995) 1a
giai thuat cho do chinh xac cao nhat khi so sanh véi cac gidi thuat may hoc khac (Caruana et al., 2008).

Xét vi du phan 16p nhi phan tuyén tinh don gian dugc mé ta nhu hinh 2, giai thuat may hoc SVM tim siéu phang
t6i wu dé tach dir lidu ra 2 16p xa nhét co thé. May hoc SVM tim siéu phang tdi wu duya trén 2 siéu phing hd tro song
song cuia 2 16p. Siéu phang ho trg (W.x—b = +1) cua 16p +1 1a siéu phiang ma cac phén tur X, thude 16p y, = +1 nam vé
phia bén phai cua nd. Tuong ty, si€u phang ho tro (W.x — b = -1) cua l6p -1 1a siéu phing ma cac phan tu X, thude 16p
Yo = -1 nam vé phla bén trai siéu phang ho trg 16p -1. Nhimng phan tir nam ngugc phla vai siéu phang hd tro duge coi
nhu 131, duoc biéu dlen boi 2> 0. Khoang cach gitra 2 siéu phang hd tro duge goi 1a 18. Siéu phing t6i wu (ndm giira 2
siéu phang hd trg) can tim phai thoa 2 tiéu chi 1a cuc dai hoa 1& (1& cang 16n, md hinh phan 16p cang an toan) va cuc
tiéu hoa 16i.
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Hinh 2. Phén 16p tuyén tinh v6i may hoc SVM

May hoc SVM c¢6 thé mé rong dé xir 1y bai toan phan 16p k 16p (k > 2 goi 1a phan 16p da 16p vi ¢6 sb 16p 16n
hon 2). Phuong phap thuong dugc str dung trong cai dat LibSVM da 16p (Chang & Lin, 2011):

e Phuong phap 1-tit ca, 1-vs-all (Vapnik, 1995): mdi mé hinh phan tach 1 16p tir cac 16p khéc, xdy dung k
mé hinh cho k 16p (nhu hinh 3),

e Phuong phap 1-1, 1-vs-1 (KreBel, 1999): mdi mé hinh phan tach 2 16p, xay dung k(k-1)/2 m6 hinh cho k
16p (nhu hinh 4).

Phan 16p phéan tir méi X dwa vao binh chon khoang cach tir x dén cac siéu phang thu dugc tir cdc md hinh SVM
nhi phan.

0.8 ] 0.8 | 2-ys-3
2-vs-all ‘
class 2 . ) " ' class 3 class 2 g ‘¢ class 3
0.6 x 5 - 0.6}
I-vs-all =
04 o L o 0.4 {1-vs-2 . a
O (8] = s
- : ~v§-3
class 1 0 class 1 a o
t S-vs-all | O
0.2 '~‘ o 0.2 o
02 03 04 05 06 07 08 02 03 04 05 06 07 08
Hinh 3. Phuong phap 1-tit ca cia SVM da 1op Hinh 4. Phuong phap 1-1 ciia SVM da 16p

Mo hinh may hoc SVM cho két qua cao, 6n dinh, chiu dung nhidu tét va phu hop véi cac bai toén'phén 16p dir
liéu c6 s6 chiéu 16n. Nghién ciru ciia (Dumais et al., 1998) chi ra rang may hoc SVM cho hiéu qua cao nhat trong phan
16p ty dong van ban biéu dien bang mo hinh tai tir. Chinh vi Iy do d6, chiing t6i str dung may hoc SVM d¢ phan lop dir
liéu van ban.

IV. KET QUA THU'C NGHIEM

~Chang t6i tién hanh danh gia hiéu qua cua c4c phuong phép tach tir tiéng Viét dugc st dung trong phan 16p van
ban tiéng Viét dugc bi€u dien bang mo hinh tai tir, st dung may hoc SVM. Chung t6i ti€n hanh cai dat bang C/C++ céc
phuong phép:

e tach tir don Unigram, viét tit 1a Uni ‘
e tach tir theo phuong phap so khép tir dai nhat trong tir dién ctia (Ho, 1997-2004), viét tat la Dic
e phuong phép tach tir n-grams su dung thong ké tir.

Chung t6i ciing st dung thu vién JvnTextPro ciia (Nguyen et al., 2010), thu vién cung cap phuong phap tach tir
tiéng Viét dya trén truong xac suét ¢6 diéu kién (Conditional Random Fields - CRFs) va do hén loan cuc dai
(Maximum Entropy - MaxEnt), viét tat 1a Jvn. Thu vién vnTokenizer cua (Le et al., 2008) cung cap phuong phap tach
tir tiéng Viét dya trén ky thuat lai (tir dién, automat hiru han trang thai, biéu thic chmh quy va so khép tir dai nhét), viét
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tit 1a vnTok. Nhom téc gia (Luu & Yamamoto, 2012) dé xuat phuong phép tach tir v6i n-grams, tir dién, may hoc
SVM trong thu vién DongDu. Thu vién LibSVM (Chang & Lin, 2011) cung cap giai thuat may hoc SVM da 16p st
dung phuong phap 1-1.

Tét ca cac thi nghiém dugc chay trén may tinh cd nhén, cai h¢ diéu hanh Linux Fedora 20, bd vi xir 1y Intel®
Core i7-4790, 3.6 GHz, 4 nhan va bd nhé RAM 8 GB.

A. Chudn bi tdp div liéu

Chung t6i s dung 2 tép dir liu vén ban tiéng Viét dé danh gia sy anh hudng ciia cac phuong phép tach tir tiéng
Viét trong phan 16p tu dong van ban tleng Viét. Tép dir liéu vnexpress la tap dir liéu van ban thu thap tir trang bao dién
tr vnexpress.net, gom ¢6 10 chu dé (10 l6p) bao gom cong nghé thong tin, giai tri, gido duc, kinh doanh, 4m thyc,
phap luat, y té, thé gidi, thé thao, tinh yéu. Mdi chu dé chung toi thu thap khoang 600 ban tin vin ban khac nhau tao
thanh tap dir liéu vin ban c6 6000 ban tin. Van dé dat ra 1a can huan luyén mé hinh phan 16p tir tap dir lidu vnexpress,
dé co thé phan 16p tu dong mot ban tin vao mdt trong 10 chu dé. Sau budc tach tir, ching toi thu duoc cac tap tir vung
tuong tng ctia moi phuong phap nhu trinh bay trong bang 3. Biéu dién tap vnexpress bang mé hinh tai tir (Salton et
al., 1975), chiing t6i thu dugc 6 bang dit liéu twong tng véi 6 phuong phap tach tir, mdi bang c6 6000 dong va sb cot
(chidu) 1a tdng s6 tir vung thu dugce tir 6 phuong phap va 10 16p.

Bang 3. Tap dit li¢u van ban vnexpress

Phuong phap tach tir Téng s tir vieng Téng s6 vin bin Téng s6 chi dé
Unigram (tir don) 24214 6000 10
JVnTextPro (CRF, MaxEnt) 63827 6000 10
vnTokenizer (hybrid approach) 51018 6000 10
DongDu (Pointwise) 58811 6000 10
Dictionary (Longest matching) 34775 6000 10
n-grams (Statistical approach) 34746 6000 10

Tap dit liéu book collection la tap di liéu van ban thu dugc tir Trung tdm hoc li¢u, Truong Dai hoc Can Tho.
Tap dir liéu c6 105293 quyén sach, moi quyén sach dugc md ta boi tua de, tir khoa, tom tat va ma loai. Tép dir li€u
book collection rat phirc tap, co s6 luong sach nhidu, mo ta mdi quyén sach rat it thong tin (khodng 20 tir), tong s 16p
la 166. Van dé dat ra 1 can huin luyén mo hinh phan 16p tir tap dit liéu book collection, dé c6 thé phan 16p tu dong
mdt cudn sach vao mot trong 166 mi loai. Cac phuong phap tach tir cho ra cac tap tir vung nhu trinh bay trong bang 4.
Biéu dién tap book collection bang mo hinh tdi tir, chung toi thu dugc 6 bang dir liéu twong mg véi 6 phuong phap
tach tir, mdi bang c6 105293 dong va s6 cot (chiéu) 1a tong sd tir vung thu dugce tir 6 phwong phéap va 166 16p.

Béng 4. Tap di liéu van ban book collection

Phuong phap tach tir Téng s tir vung Téng sb sach Téng sb loai
Unigram (tir don) 59263 105293 166
JVnTextPro (CRF, MaxEnt) 83061 105293 166
vnTokenizer (hybrid approach) 89595 105293 166
DongDu (Pointwise) 121589 105293 166
Dictionary (Longest matching) 68224 105293 166
n-grams (Statistical approach) 119864 105293 166

B. Két qud thwe nghiém

Do céc bang dit liéu thu dugc tir biéu dién bang md hinh thi tir c6 gé cot (chiéu) 1én dén vai chuc ngan, chi cér}
huan luyén m6 hinh may hoc SVM st dung ham nhén tuyén tinh la c6 thé phan 16p chinh xac cac bang dir liéu c6 s6
chiéu 16n (Dumais et al., 1998), (Sebastiani, 1999).

Chung t6i st dung nghi thirc kiém tra chéo 3-fold dé danh gia két qua phan 16p. Tap dit liéu duoc x40 tron ngiu
nhién va chia thanh 3 phan bang nhau; & mdi lan thuc nghiém lay 1 phan lam tap kiém tra va 2 phan con lai lam tap
huén luyén; dung tap hudn luyén dé xdy dung mé hinh phan 16p SVM, tiép dén 1a dung mé hinh SVM thu dwoc dé
phan 16p tap kiém tra thu duoc d6 chinh xac; & lan thuc nghiém tiép theo st dung 1 phi?m khéc lam tap kiém tra, 2 phém
con lai [am tép huin luyén va thuc hién 1ap lai cac budc xay dung mo hinh, phan 16p tap kiém tra; dén lan thuc nghiém
thir 3 thi két thic. Két qua phan 16p 1a trung binh cong ctia ca 3 lan thyc nghiém trén.

Hinh 5 trinh bay két qua phan 16p trén tap dit liéu vnexpressstr dung 6 phuong phéap tach tir Uni, Jvn, vnTok,
DongDu, Dic, n-grams tuong tmg. Két qua cho thay ring phuong phap tich tir n-grams va Uni trén tap dir ligu
vnexpress dugc st dung trong phan 16p vin ban tiéng Viét cho do chinh xic cao nhat twong tmg 1a 94.92% va
94.88%. Trong khi d6 mo hinh phan 16p van ban vnexpress su dung phuong phap tach tir DongDu cho d¢ chinh xac
thap nhét twong tmg 13 91.88%.



Hinh 5. Két qua phan 16p tap dir lidu vnexpress

Bang 5. Kiém dinh Wilcoxon ting cip phuong phép tach tir trén tip vin ban vnexpress

p-value Jvn vnTok DongDu Dic n-grams
Uni 0.6442302 0.3342981 0.4817821 0.9580880 0.3460977
Jvn 0.1323545 0.2241462 0.6112262 0.1268114
vnTok 0.8983922 0.3936825 0.9552262
DongDu 0.4724780 0.9162778
Dic 0.3393654
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Chung t6i thuc hién kiém dinh théng ké dé kiém chimg c6 sy khac biét that sy giita cic phuong phép tach tir
tiéng Viét dugc sir dung trong phan 16p vin ban tiéng Viét. Két qua kiém dinh Wilcoxon cho ting cip phuong phap,
thu dugc cac gia tri p nhu trong bang 5. Céc gia tri p 16n hon 0.05 cho thiy rang sir dung cac phuong phap tach tir tiéng
Viét trong phan 16p vin ban tiéng Viét thu duoc két qua khac biét khong co y nghia thong ké.

Tuong tw voi tp dir liéu book collection, chung t6i thu dugc két qua phan 16p sir dung 6 phuong phap tach tir
tiéng Viét nhu trinh bay trong hinh 6. Két qua cho thiy rang sir dung phuong phap tach tir n-grams va Dic cho tap dit
liéu book collection trong phan 16p sach tiéng Viét cho d6 chinh x4c cao nhat twong tng 1a 71.33% va 70.72%. Mot
lan nita, mé hinh phan 16p sach book collection sir dung phuong phap tach tir DongDu cho dé chinh xé4c thip nhét
twong tng la 66.40%.
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Hinh 6. Két qua phén 16p tap dit liéu book collection
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Két qua kiém dinh Wilcoxon cho ting cdp phuong phap, thu dugc cac gia tri p 16n hon 0.05 nhu trong bang 6,
mdt 1an nita cho thiy rang sir dung cac phuong phap tach tir tiéng Viét trong phan 16p vian ban tiéng Viét thu duoc két
qua khac biét khong co y nghia thong ké.

Bang 6. Kiém dinh Wilcoxon timg cip phwong phap tach tir trén tap book collection

p-value Jvn vnTok DongDu Dic n-grams
Uni 0.3684242 0.3432044 0.3370766 0.3656872 0.13760121
Jvn 0.9618614 0.9860077 0.9955413 0.11892901
vnTok 0.9641109 0.9666230 0.13006150
DongDu 0.9790262 0.12772106
Dic 0.11832005

V.KET LUAN VA HUONG PHAT TRIEN

Chung t6i vira trinh bay mot nghién ctru so sanh vé sy anh hudng ctia cac phuong phap tach tir tiéng Viét dbi
v6i hidu qua phan 16p trong bai toan phan loai van ban tiéng Viét. Cac két qua thuc nghiém trén tap dit liéu vin ban
gdm 6000 vin ban thudc 10 chi dé cua trang bao dién tir vnexpress.net va tap dit liéu sach voi 166 cha dé cho thiy
rang viéc tach tir da 4m tiét v6i cac tiép can khac nhau va tach tir don am tiét hoan toan khong c6 anh huong hodc anh
huéng khong dang ké dbi véi hidu qua phan 16p. Mot diéu can chu y 1a di v6i phuong phap tach tir dya trén diém tach
(phuong phap DongDu) hoan toan duya trén thong tin vé sy xuat hién canh nhau (collocation) cua céc tir c6 thé tao ra
cac tir ghép mai (khong phdi 1a tir ghép). Diéu nay (i) 1am cho sé luong tir vung tdng lén va (ii) nghiém trong hon la
lam mat thong tin vé su Xudt hién cua cdc tir c6 trong tir ghép moi nay Luc nay, dé dam bao giir dugc hiéu qua phan
16p can phai c6 sé lwong 16n mau huan luyén (hién tuong duoc biét dén véi tén goi curse of dimensionality).Véi két
quéa nhur thé, ta hoan toan c6 thé sir dung phuong phap tach tir don am tiét (dwa trén khoang tring nhu tiéng Anh) hoic
tach tir theo phuong phap so khép tir dai nhat trong tir dién vao bai toan phan loai vin ban tiéng Viét dé tang toc do xir
ly trong khi van giit duge hiéu qua phan 16p cao.

Ching t6i tiép tuc thuc hién so sanh sy anh hudng cua tach tir voi cac giai thudt may hoc khéc nhu
multinominal naive Bayes, cay quyét dinh, rimg ngau nhién va voi nhiéu nhidu tap dir licu tiéng Viét khac nira. Ngoai
ra, tiép can nay hoan toan cé thé ap dung lén céc ngdn nglr chau A khac nhu tiéng Trung Qudc, tiéng Nhat hay tiéng
Han. Chang t6i du dinh thuc hién diéu nay trong cac nghién ciru sap toi.
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A COMPARISON OF WORD SEGMENTATION METHODS IN
VIETNAMESE TEXT CATEGORIZATION
Pham Nguyen Khang, Tran Nguyen Minh Thu, Pham The Phi, Do Thanh Nghi

ABSTRACT— Word segmentation, which determines the boundaries of words in a text document, is an important step in natural
language processing. In Vietnamese, besides one-syllable words, there are also words with multiple syllables. Hence, the approach
of separating words simply using the white space is believed to be not effective. Many approaches to segmenting words in written
Vietnamese (dictionary-based, statistical-based or combination of both) are proposed competing for accuracy. It is common sense
that good word segmentation results will contribute to better language processing and understanding works, e.g. text clustering, text
classification, part-of-speech tagging, semantic role labeling, machine translation, and so on. But is that really so for the task of
Vietnamese text classification? In this paper, we present a comparative study of the effect of various word segmentation methods to
Vietnamese text classification. The experiments are conducted on two datasets: (i) 6000 texts of 10 topics and (ii) 105293 book
abstracts of 166 topics with the SVM classification model. We discover that the classification accuracies with different word
segmentation methods are not statistically different.



