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Tom tit: Xir [y ngén ngir tu nhién (NLP) la linh viee thu hit su quan tam nghién citu ciia nhiéu chuyén gia trong va
ngoai nudc. Mot trong nhitng nhiém vu quan trong cua NLP la gan nhan tir logi, tiec la xdc dinh tir logi cua cdc tie trong
van ban. Viéc gan nhan tir logi hé tro hiéu qua cho cdc cong viéc phan tich cii phdp, kiém tra 16i chinh ta, phan logi van
ban, trich xudt thong tin, va xir 1y tinh da nghia cia tiv. Trong nghién cieu nay, mé hinh Conditional Random Fields (CRF)
da duwoc ap dung dé thurc hién viéc gan nhan tir logi cho van ban tiéng Viét. Qua thw nghiém thuc 1é, két qua dat dwoc co
dé chinh xdc F1 la 96.21%. Piéu nay khdng dinh tinh hiéu qua va dé tin cdy cao cia phirong phdp dé xudt, dong thoi goi
mé hidng g dung vao cdc cong cu xir Iy ngén ngit tw nhién ciing nhie hé tro cac vmg dung gido duc va dao tao tiéng Viét.

Tir khéa: gan nhan tir logi, Conditional Random Fields (CRF), Xir 1y ngén ngi tu nhién, Tiéng Viét.
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Abstract: Natural Language Processing (NLP) is an area attracting significant research interest from experts both
domestically and internationally. One of the critical tasks in NLP is Part-of-Speech (POS) tagging, which involves
determining the grammatical category of words. Accurate POS tagging provides essential support for syntactic parsing,
spell-checking, text classification, information extraction, and addressing lexical ambiguities. In this paper, the authors
propose the use of Conditional Random Fields (CRF) for POS tagging in Vietnamese texts. Experimental results demonstrate
an achieved F1 accuracy of 96.21%, highlighting the effectiveness and reliability of the proposed method.
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Mb hinh trudng ngiu nhién c¢é diéu kién CRF

Trong ngdn nglr ty nhién, tr vung dugc chia
thanh céc 16p (danh tir, dong tur, tinh tir, ...) theo
chtrc ndng ngtr phap. Bai toan gan nhan tir loai chinh
1a viéc xac dinh chinh x4c chirc nang ngilr phép cua
cac tur trong van ban tiéng Viét. Viéc xac dinh nay
giai quyét tinh da nghia cuta tir (Chau et al., 2006)

II. NOI DUNG NGHIEN CUU

2.1. M6 hinh CRF
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duoc gidi thi¢u 14n dau vao nam 2001 boi Lafferty
va cac dong nghiép (Lafferty et al., 2001; Klinger
& Tomanek, 2007). CRF 1a md hinh dya trén xac
suat diéu kién va co thé tich hop duoc cac thude
tinh da dang ctia chudi dir liéu quan sat nham hd
tro cho qua trinh phan 16p chinh xac hon. Dya
trén nhiing tinh chat d6, CRF giai quyét bai toan
gan nhan tir loai tiéng Viét nhu sau:
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Hinh 1. M6 hinh gan nhan tir loai.
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Goi * = (1.2, %) [3 bién nglu nhién nhan
gia tri chuoi dir li¢u can phai gan nhan hay con
goi dir liéu dau vao bao gom n la thanh phan dir

ligu va y= (Y1, ¥2,...,yn) 12 bién ngiu nhién nhan
gid tri ctia bién twong ung (danh tir, tinh tir, dong
tir, ... ). Van dé can giai quyét ¢ day 1a gan nhén
phu hop cho x (Sutton & McCallum, 2004).

OmOm€

Hinh 2. Db

Mot phan bd xéc suit c6 thé dugc minh hoa boi
mot mo hinh d6 thi v huéng G(V,E) trong dé tap
dinh V={vi,v,...,vr} va tat ca cac tap canh E moi
dinh nhan gia tri tr mét tap hiru han cho trudc,
phan b can quan tAm & day 13 p(vi,va,...,vr). Goi
Clatap tat ca cac do thi con déy du, str dung mot
tich cac ham khong am cuc dai ctia d6 thi G. Cac
trong s6 dugc xay dung bang cich ma cac nat doc
1ap o6 diéu kién khong xuat hién chira cing hé
sd, diéu d6 c6 nghia 1a chung phy thudc vao cac
16p khac nhau. Theo Hammmersley & Clifford
(1971) dinh 1y co ban vé truong ngiu nhién
(random fields) thi p(vi,va,...,vr) c6 thé duoc phan
ra nhu sau:

P1 s e v7) = 2 D Well)

ceC

2.1)

Céc hé s6 ¥ >0 drge goi 1a ham tiém ning
ctia bién ngiu nhién Ve chira trong mot 16p ceC
. Ap dung két qua tir dinh 1y ciia Hemersley-
Clifford cho trudng ngau nhién Markov, tir d6 md
hinh t6ng quat cia CRF 1a:

PO =z5] [Heedo @22

Ham tiém niang Wc 1a cac hé s6 khac nhau dap
ung voi cac cuc dai trong dd thi doc lap. Mdi hé
s6 dap tng voi mot ham tiém ning ma két hop céac
dic trung fi khac nhau ciia phan dugc xem xét ciia
diy quan sat va dau ra. Chuan hoa theo voi tham
$6 Z € bang cong thirc sau:

1@=) [ |we. (23)

yr ceC

Thuc té, trong suodt ca qua trinh huan luyén va
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thi vd huéng mo ta CRF.

suy dién, d6i vdi mbi thé hién ciia dd thi phan tach
duoc xay dung tir cai goi 1a cdc mau 16p/nhém.
Céc mau 16p tao ra cac gia thiét trén cau tric ctia
dir liéu bang viéc dinh nghia ciu tric cua 16p.

2.2. Cac dang thugc tinh trong CRF

Thuoc tinh chuyén £°: biéu dién su phu thudc
chudi bang cach két hop nhin (danh tur, tinh ti,
dong tu, ...) cua trang thdi trude y-1) va nhan
(danh tu, tinh ttr, dong tr, ...) cda trang thai hién
tai yj.

Thudc tinh quan sat f° : mdi dic trung trang
thai két hop nhan (danh tu, tinh tir, dong tu, ...)
cua trang thai hi¢n tai yj va mot tr ngtr canh - mat
ham nhi phan x4c dinh cac ngit canh quan trong
cua quan sat x tai vi tri do.

Mot s6 dic trung fi quan trong cho bai toan gan
nhan tir loai tiéng Viét

Pic trung phat hién tén thuye thé:

- Kiém tra tir hién tai c6 dugc viét hoa ky tu
dau tién hay khong. Vi thuc thé thuong duoc viét
hoa ky tu dau tién. Nhung néu n6 dimg dau cau thi
thong thuong khong c6 y nghia.

- Tir hién tai c¢6 duoc viét hoa toan bd hay
khong. Thuong nhitng tr nay c6 kha ning la tén
t6 chirc, tén nguoi hay tén dia diém.

Dac trung phat hién tir l1ay:

Kiém tir hién tai c6 phai 1a tir 1ay hay khong. Ta
c6 tir 1ay 2 am tiét, 3 am tiét, 4 am tiét dugc chia
thanh hai dang 13: (Ban, 2006; Can, 1977)

- Tir lay bo phan: 14 tir 1ay ma gifra cac tiéng 6
su gidng nhau vé phu 4m dau hodc phan van.

- Tr lay toan bo: 1a tir lay ¢ cac tiéng lap lai



TAP CHI TAM LY - GIAO DUC

nhau hoan toan (cling c6 mot sb trudng hop tiéng
dung trude bién d6i thanh diéu hodc phu am cudi).

Pic trung am tiét tiéng Viét:

- Kiém tra 4m tiét c6 trong tir dién am tiét tiéng
Viét hay khong (néu co 1a tiéng Viét, khong c6
thi né 1a tiéng nudc ngoai). Ding dé xac dinh tir
nudc ngoai.

- Céc ém tiét tiéng Viét cc') trong tir dién nhu:

AAAAAAAAAAAA

AAAAAAAAAA

e, é8¢¢¢11,111i6,0,0,0,0,0,0,0,0,0,
6,0,6,0,0,0,0, 0,0,y 0,0 duy,yYy VY

Nhép nhing trong tir loai tiéng Viét: Trong
ngon ngit hoc, nhap nhang 13 hién tuong phd bién
trong giao tiép hing ngdy, va con nguoi thudng
dé dang xac dinh dugc nho ngit canh. Tuy nhién,
v6i may tinh, viéc xtr 1y nhap nhang lai tré nén
kho khin hon rat nhidu. Mot sé dang nhap nhing
thudng gip bao gdm: nhip nhing ranh gidi tir,
nhap nhang tir da nghia, nhap nhang tir dong am,
nhap nhang tir loai va nhap nhang thyc thé. Do
do, viéc lya chon cac dac trung phu hop dong vai
trd quan trong trong qua trinh khir nhap nhing
tir da nghia. Cac phuong phap phd bién duoc sir
dung la:

- Khir nhap nhing bang dat trung N-gram.

- Khir nhap nhing bang luat chuyén.

- Khir nhap nhang bang dic trung tu dién.

- Khir nhdp nhang dit trung tién t6 va hau t6.

Thir nghiém va danh gié

Chia tap ngir liéu dé thir nghiém: Kho ngir
lidu ban dau (corpus.pos.txt) duoc tong hop tir 73
file nho hon, bao gdm 5.475 cau véi tong cong
115.425 tur da dugc tach tr va gén nhan tu loai
(Tr?m, 2016). Sau do, kho ngir liéu nay duogc
chia thanh cac tap nho hon phuc vu muc dich thu
nghiém nhu sau:

- Tap huéan luyén (train.pos.txt): chiém 90%
dung lugng cua tp corpus ban dau, gdm 4.928
ciu v4i tong sb 103.928 tir dd duoc tach tir va gan
nhan tir loai.

- Tap kiém thir (test.pos.txt): chiém 10% con
lai ctia corpus, gdm 547 ciu véi téng sb 11.497 tir
da duogc tach tir va gan nhan tir loai.

- Tap thir nghiém (test.raw.txt): bao gom 547
cau tuong ung véi 11.497 tor da dugc tach tu
nhung da loai bo nhan tur loai tir tip test.pos.txt,
nham phuc vu cho viéc danh gia do chinh xac cua

mo hinh.

Quy trinh thu nghiém nhu sau:

- Budce 1: Doc files dit liéu huin luyén da duoc
gan nhan tu loai.

- Bude 2: Trich chon dic trung, hun luyén mo
hinh CRF.

- Budc 3: Gan nhan tr loai cho van ban su dung
thuat todn quy hoach dong Viterbi.

- Budc 4: PBanh gid do chinh xéac cua
chuong trinh.

* P chinh xac va cach tinh ciing nhw phép
do d¢ chinh xac:

Dé danh gia hidu qua cta cac phuong phap tac
gid st dung phép do do chinh xac nhu sau:

- Bg do phu (Recall): R =Nd/Nm

- B§ do chinh xac (Precision): P=Nd/Ng

- P9 do can dbi: Fl-score: F1 = 2RP/(R+P)

* Ky hi¢u:

Nm: sé don vi tir trong vin ban mau.

Ng: s6 don vi tir chwong trinh gan dugc.

Nd: s6 don vi tir chuong trinh gan ding.

* Két qua nhw sau

Két qua trinh bay két qua lan thir nghiém thir
nhat vé viéc gan nhan tur loai. Qua do, nhan théy
cac nhan pho bién nhu N, Np, CH, M, R, A, P, V,
Nc, E, L, C, Ny, Nu, X déu c6 ti 1¢ gan sai khong
dang ké, trong d6 nhan CH dat d6 chinh x4c cao
nhat. Nguoc lai, nhitng nhan it ph6 bién hon nhur
T,Z,Y,1cétil¢ gan sai khé cao; dang chu y nhat
1a nhan T c6 ti 1¢ sai cao nhét, riéng hai nhin Y
va I khong co két qua gan dung nao. Dbi véi cac
nhan Nb, Vb, Ab 1a nhiing tir viét tat hodc tir ¢6
ngudn gbc tiéng nudc ngoai, chuong trinh con
han ché hodc chua nhan dién ding. Do do, viéc
xay dung va cap nhat thuong xuyén mét tir dién
cac tir nude ngoai 1a diéu rat can thiét. Qua phan
tich cac két qua thuc nghiém, c6 thé khang dinh
rang viéc xdy dung kho ngir liéu phong phii va
tir dién co do bao phu cao 1a yéu td quan trong
gitip giam thiéu cac 15i gan sai va ning cao chat
lugng mo hinh.

Két qua thé hién két qua qua 10 lan thir nghiém
lién tiép. Qua d6, nhan thay rang d6 chinh xac khi
gan nhian tir loai tiéng Viét kha 6n dinh: két qua
thip nhat 13 96,00% (6 1an thir nghiém thtr 2), cao
nhit dat 96,52% (6 1an tht 5), trung binh d6 chinh
xéac qua 10 lan thir nghiém dat 96,21%. Diéu nay
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cho thiy mé hinh hoat dong twong d6i n dinhvac6dd  xir Iy ngdn ngir tu nhién, ma con gbp phan quan
tin cdy cao trong viéc gan nhén tir loai cho tiéng Viét.  trong vao viéc phat trién cac tng dung gido duc,
ILKET LUAN hd tro day va hoc tiéng Viét, dic biét 1a trong
Két qua ctia nghién ctru nay khong chi hitu ich  linh vuc x4y dung phdn mém gido duc va thiét ké
trong viéc nang cao chit lugng cua cac hé théng chuong trinh dao tao truc tuyén.
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