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Tom tit

Trong bai bdo nay ching téi trinh bay chi tiét cdc thir nghiém vé gan nhan tir logi cho cdc van
ban tiéng Viét bang cdach dp dung b gan nhan QTAG, mét bé gan nhan xdc sudt déc lap voi
ngon ngit. Chung toi sw dung hai bo nhan tir logi véi dé min khac nhau. Viéc gan nhan tw dong
dua trén mot bg twr vung co thong tin tir logi cho maéi tir va mét tdp van ban da dwoc gan nhan
bang tay. Chiing téi ciing trinh bay khdu tién xir li cho viéc gan nhén: phan tach cdc don vi tiv
trong van ban.

Tir khod: tir logi, tir vung, kho van ban, phén tach tir, gan nhan xdc sudt, QTAG
Abstract

In this paper we describe in detail our experiments on tagging Vietnamese texts using QTAG, a
language independent probabilistic tagger with two part-of-speech (POS) sets at two different
levels of finesse, based on a lexicon with information about possible POS tags for each word
and a manually labeled corpus. We also describe the pre-processing for POS tagging, saying
text tokenization.
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GIOI THIEU

Mot trong cac van dé nén tang ctia phan tich ngdn ngit 14 viéc phan loai céc tir thanh cac
16p tir loai dya theo thuc tién hoat dong ngdn ngir. Mdi tir loai twong tmg v&i mot hinh thai
va mot vai tro ngit phap nhat dinh. Céc bo chu thich tir loai ¢6 thé thay doi tuy theo quan
niém vé don vi tir vyng va thong tin ngdn ngit can khai thac trong cac mg dung cu thé
[19]. Mbi tir trong mdt ngdn ngit ndi chung cé thé gan véi nhidu tir loai, va viée gii thich
ding nghia mot tir phu thudc vao viéc n6 dugc xac dinh ding tir loai hay khong. Cong viéc
gan nhan tir loai cho mdt vin ban 13 xac dinh tir loai ctia mdi tir trong pham vi vin ban do.
Khi hé théng van ban da dugc gan nhan, hay noi cach khac 1a da dugc chu thich tir loai thi
n6 s& dugc ung dung rong rii trong cac hé thong tim kiém thong tin, trong cac tng dung
téng hop tiéng noi, cac hé thong nhan dang tiéng noéi ciing nhu trong cac hé théng dich
may.

Pbi voi cac van ban Viét ngit, viéc gan nhan tir loai ¢ nhiéu khé khin, dic biét 1a ban
than vi¢c phan loai tu tiéng Viét cho dén nay van 12 mot vin d& con nhiéu tranh cii, chua
c6 mot chudn myc thdng nhét [3], [5], [8], [13], [18]. Nghién ctru cia nhom ching toi
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phuc vu dé)ng thoi hai muc dich: mot mat thue hién nd luc nhim xay dung céc cong cu cho

viéc xu li van ban tiéng Viét trén may tinh phuc vu cho cac ting dung cong nghé, mat khac

cac cong cu nay cling ho trg tich cuc cho cac nha ngdn ngir nghién ctru tiéng Viét.

Trong bao cdo ndy ching t6i s& trinh bay phuong phap tiép can va két qua thu duoc cua

nhém nghién ctru trong budc thir nghiém dau tién véi mdt cong cu gan nhan ty dong thuan

tuy xac suat.

BAI TOAN GAN NHAN TU LOAI

Trong phan nay chiing ti gidi thiéu tong quan vé cac ki thuat gan nhén tir loai va cac budc

giai quyét bai toan gan nhén tir loai cho vin ban tiéng Viét.

Qua trinh gan nhén tir loai ¢6 thé chia 1am 3 budc [15].

Phan tach xau ki tu thanh chudi cac tir. Giai doan nay c6 thé don gian hay phtc tap tuy
theo ngdn ngit va quan niém vé don vi tir vung. Chang han d6i véi tiéng Anh hay tiéng
Phép, viéc phan tach tir phan 16n 1a dwa vao cac ki hiéu tring. Tuy nhién van c6 nhiing
tir ghép hay nhitng cum tir cong cu gy tranh cii vé cach xir li. Trong khi d6 véi tiéng
Viét thi dau tring cang khong phai 1a dau hiéu dé xac dinh ranh gidi cac don vi tir
vung do tan s6 xut hién tir ghép rat cao.

Gan nhén tién nghiém, tic 1a tim cho mdi tir tap tat ca cAc nhén tir loai ma nd c6 thé
c6. Tap nhin ndy c6 thé thu duoc tir co sé dit lidu tir dién hodc kho vin ban dd gan
nhin bang tay. D6i voi mot tir méi chua xuét hién trong co s¢ ngir liéu thi co thé dung
mdt nhan ngam dinh hodc gin cho no tap tit ca cac nhan. Trong cic ngdn ngit bién doi
hinh thai ngudi ta ciing dya vao hinh thai tir && doan nhan 16p tir loai tuong g cua tir
dang xét.

Quyét dinh két qua gan nhan, dé la giai doan loai bo nhap nhfmg, tire 1a Iva chon cho
mdi tir mot nhin phu hop nhat véi ngit canh trong tap nhin tién nghiém. C6 nhidu
phuong phép dé thuc hién viéc nay, trong d6 ngudi ta phan biét chu yéu cde phirong
phdp diea vao quy tic ngiv phdp ma dai dién ndi bat 1a phuong phép Brill ([2]) va cdc
phirong phdp xdc sudt ([4]). Ngoai ra con c¢6 cac hé théng st dung mang no-ron ([16]),
cac hé thong lai sir dung két hop tinh toan xac suit va rang budc ngit phap [6], gan
nhan nhiéu tang [17].

Vé mit ngir liéu, cac phuong phéap phan tich tir loai thong dung hién nay ding mét trong

cac loai tai nguyén ngdén ngit sau:

Tir dién va cac van pham loai bo nhap nhang [14].

Kho vin ban d4 gan nhin [4], ¢ thé kém theo cic quy tic ngit phap xdy dung bang tay
[2].
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- Kho van ban chua gan nhan, c6 kém theo cac thong tin ngdn ngit nhu la tap tir loai va
cac thong tin mo ta quan hé giita tir loai va hau t5 [10].

- Kho vén ban chua gan nhan, vdi tap tur loai cling duoc xay dung tu dong nho cac tinh
toan thong ké [11]. Trong truong hop nay kho c6 thé du doan trudce vé tap tir loai.

Céac bd gan nhén tir loai dung tir dién va van pham gan giéng voi mot bo phan tich cu
phap. Cac hé thdng hoc str dung kho vin ban dé hoc cach doan nhén tir loai cho mdi tir [1].
Tir giita nhitng nam 1980 céc hé théng nay duoc trién khai rong rai vi viéc xay dung kho
van ban mau it tdn kém hon nhiéu so véi viée xay dung mot tur dién chat lugng cao va mot
bd quy tic ngit phap ddy du. Mot sb hé thong sir dung dong thoi tir dién dé liét ké cac tir
loai ¢6 thé cho mét tr, va mdt kho van ban mau dé loai bo nhap nhfmg. B§ gén nhan cta
chung t6i ndm trong s cac hé thong nay.

Céc b gan nhin thudng dugce danh gia bang do chinh xac cia két qua: [sd tir dugc gan
nhin dung] / [tong s6 tir trong van ban]. Cac bo gan nhin tot nhat hién nay c6 d chinh xac
dat t&1 98% [15].

Nghién ctru 4p dung cho van dé tuy dong gan nhén tir loai tiéng Viét, nhdm chung t6i da
thuc hién cac budc cu thé sau:

1. Xay dung tur dién tir vung, lua chon tiéu chi x&c dinh tir loai trong qué trinh phan tich
tir vung. Hau hét cac muc tir trong tir dién déu co6 thong tin tir loai di kém.

2. Xay dung cong cu phan tach cac don vi tir vung trong van ban.

3. Xay dung kho vin ban d3 loai bé nhap nhang tir loai bang tay, sau khi tw dong gan tat
ca cac nhin c6 thé cho mdi tir.

4. Xay dung bd gan nhan tr loai ty dong, dua trén céc thong tin tir loai trong tir dién tur

vung va cac quy tic két hop tir loai hoc diroe tir kho vin ban da gan nhin mau.

Trong phan tiép theo ctia bao céo, ching toi s& lan lugt trinh bay cac budc 1, 2 va 4.

XAY DUNG TU PIEN TU VUNG, XAC PINH BQ CHU THICH TU LOAI TIENG
VIET

Trong khuon kho dé tai cap Nha nuéc KCOI "Nghién ciru phét trién cong nghé nhan
dang, tong hop va xir li ngon ngi tiéng Viét", nhoém nghién ciru di trién khai cac cong viée
xay dung kho ngir liéu tiéng Viét bao gdm tir dién tir vung va kho van ban c¢6 kém theo mo
ta tur loai cua cac don vi tu vung véi chét luong cao, tuan theo cac chuin quéc té vé biéu
dién dir liéu', cho phép cap nhat va mé rong dé dang.

! cf. ISO TC37/SC4 http://www.tc37sc4.org
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Twr dién tir vung

Trong tiéng Viét, bén canh nhitng don vi rd rang 14 tir, 1a ngir ¢d dinh nhu thanh ngir (son
cing thuy tdn, tay xdch nach mang...), quan ngit (Ién I6p, lén mdt, ra vé), con ton tai
nhitng don vi c¢6 nguoi cho 1a tir, c6 nguoi cho 1a ngit ¢b dinh (nhu xe lin dwong, mdy
quay dia, lam rudng, lanh ngdt, suy cho ciing, ...). Ranh gi6i cta tir trong tiéng Viét 1a mot
véan dé phirc tap, trong nhiéu trudng hop con c6 nhing y kién khac nhau [8].

Chung t6i Iya chon quan niém don vi tir vung theo cudn Tir dién tiéng Viét [1] (do Vién
Ngoén Ngir Hoc bién soan) dé xay dung co s¢ ngit liéu. Trong toan bd cudn tir dién nay,
quan diém vé viéc thu thap tr vung, vé chuin ho4 chinh ta, vé chu thich tir loai 1a 10 rang
va théng nhat.

Ngoai ra, ching t61 c6 dua thém cac don vi tir vung it dung, gap trong kho van ban nhung
khong duge thu thap trong tir dién vao Tir dién tir vieng. Mit khac, chung t6i ciing dua
thém céc don vi tr vung maéi xuét hién (ma tr dién chua thu thap) vao Tw dién tir vung
cung véi nhitng don vi 1a tén ngudi, tén dia danh, tén t6 chic thuong gip dé tién cho
chuong trinh xur 1i.

Chinh ta trong [7] “theo dtng cac Quy dinh vé chinh ta tiéng Viét va vé thudt ngir tiéng
Viét trong cac sach gido khoa, dugc ban hanh theo Quyét dinh sé 240/QD ngay 5-3-1984
ctia BO truong Bo Gido duc” (ching han van dé viét nguyén am "-i", viét "-uy", cach ghi
déu thanh, cach viét thuat ngtr khoa hoc, st dung con chit f, j, w, z cho cac tir mugn tiéng
nudc ngoai, v.v.).

Trén thuc té, trong cac van ban tiéng Viét van khong c6 su théng nhat trong cach ghi dau
thanh & nhitng &m tiét c6 am dém, vi vay ma trude khi &p dung cho chuong trinh tach tir
va gén nhan tur loai, van ban da dugc chung t61 xu 1i lai cho nhét quan voi tir dién.

Xdy dung by chu thich tur loai

Tir loai phan anh vi tri khac nhau cua cac tir trong hé théng ngit phap. Dé phan anh duoc
chinh xéc tt ca cac quan hé ngit phap thi can c6 mot bo tir loai rat 16n. Nhung cang nhiéu
chu thich tir loai thi céng viéc gan nhin cang kho khin. Boi vay can phai c6 mot su thoa
hiép dé dat duoc mot bo chu thich tir loai khong qua 16n va co chit luong.

Chung t61 chon lam vi¢c vai hai bd tur loai. Trudce hét 1a su dung bd chu thich 8 tur loai
(danh tr, dong tur, tinh tr, dai tur, phu tur, két tur, tro tr, cam tir) dugc cong d@)ng ngon ngilr
hoc thoa hiép tuong dbi, trinh bay trong cuén Ngit phap tiéng Viét [18] va dugc chu thich
cu thé cho timg muc tir trong [7].

Bo tir loai thir hai duoc xay dung bang cach phan nhé mdi tir loai trén thanh cac tiéu tir
loai. Ban d4u chung t6i dung ngay cach chia thanh tiéu loai trong [18].

Nhitng chii thich tir loai dugce chon nhu trén sau d6 duoc phan anh day du trong Tir dién tir
vung, lam co s& dit liéu cho chuong trinh ty dong x4c dinh ¥ nghia danh tir, dong tur...,
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dong tir ndi dong hay dong tir ngoai dong... cia mdi tir khi phan Xuét truc tiép trong van
ban. Cung véi tir dién nay 1a kho vin ban da duoc ching t6i gan nhan bang tay sau khi da
chay chuong trinh tach tir va x4c dinh tat ca cdc nhan c6 thé tim dugc trong tir dién cho
moi tr.

Trong qué trinh xac dinh nhin cho timg tir trong van ban cu thé, chung t6i nhan thiy sy
can thiét phai bo sung thém mot s6 nhan tir loai dé tranh truong hop mot tir mang cing
mat lic nhiéu nhin tir loai (chang han dong tir ngoai dong chi cam nghi hay dong tir noi
dong chi cam nghi). Nhu vy qué trinh xay dung tp mau ciing dong thoi 1a qué trinh didu
chinh viéc phéan chia tir loai hop 1i hon. Hién tai chung t61 lam viéc v4i bd nhan tir loai &
murc min hon g@)m 47 tir loai va bd sung mot nhan cho céac tir chua xac dinh duogc tir loai.

PHAN TACH TU TRONG VAN BAN TIENG VIET

bat bai toan.
Cho mét cau tiéng Viét bit ky, hdy tach cAu d6 thanh nhitng don vi tir vung (tlr),
hoic chi ra nhimg am tiét nao khong c6 trong tir dién (phat hién don vi tir vung moi).

Pé giai quyét bai toan dit ra, chung toi sir dung tip dit liéu gdm bang am tiét tiéng Viét
(khoang 6700 am tiét) va tir dién tir vung tiéng Viét (khoang 30.000 tir). Cac tir dién dugc
luu dudi dang cac tép vin ban c6 dinh dang ma TCVN hoic Unicode dung san (UTF-8).
Chuong trinh x4y dyng bang Java, ma ngudn mé (lién hé nhom téc gia).

Cdc bude gidi quyét
1. Xay dyung 6tdmat am tiét doan nhan tit ca cac am tiét tiéng Viét
2. Xay dyung 6tdmat tir vung doan nhan tat ca cac tir vung tiéng Viét.
3. Duya trén cac 6tdmat néu trén, xay dung dd thi trong Gmg voi cAu can phan tich va sir

dung thuat toan tim kiém trén d0 thi dé liét ké cac cach phan tich c6 thé.

Béng chit cai ctia 6tomat 4m tiét 1a bang chit cai tiéng Viét, mdi cung chuyén dugc ghi trén
dé moét ky tu. Vi du, voi ba am tiét phuwong, phap, trinh ta s€ c6 6tomat doan nhian am tiét
nhu Hinh 1.

u} n =4
RO OL

Hinh 1. Xay dung 6tomat am tiét
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Thuit toan xay dung 6tomat am tiét

Input: Ttr dién am tiét

Output: Otdmat am tiét.

Thudt toan:

1. Lap trang thai khoi dau 9p;

2. Vong lap doc cho t6i khi hét tép dit liéu, 1ay ra timg am tiét. Goi cac ky tu ciia am tiét d6
1a CpsCpseensCppoy-

a. D= qpi=0;
b. Vong lap trong khi (i< n- 1)
i. Layrakytu ¢;
ii. Tim trong cic cung chuyén tir trang thai P cung trén d6 ghi ky tu ¢;. Néu co cung
(P-q) nhu thé:
1. =it
2. P= ¢4
iii. Néu khong c6 cung (P-9) nao nhu thé thi thoat khéi vong lap b.
c. VéiJtridénn-l1
i. Tao méi trang thai 9, ghi nhan 9 1a trang thai khong két;
ii. Thém cung chuyén (P.q) trén d6 ghi ky tu €;;
iii. P~ 4
d. Ghinhan ¢ 1a trang thai két;

Otomat tir vung dugc xay dung tuong tu, v6i diém khac nhu sau: thay vi ghi trén mdi cung
chuyén mot am tiét, ta ghi s hiéu cua trang thai (két) ciia 6tomat am tiét tai d6 doan nhan
mdi 4m tiét ciia tir nham giam kich thudc cua 6tdmat tir vung. Vi du, véi hai tir phirong
phdp va phirong trinh, gia st khi dua 1an luot cac am tiét phurong, phdp, trinh qua 6tomét
am tiét, ta dén duoc cac trang thai két ghi cac sb ny, ns, n; thi trén céc cung chuyén tuong
g ta ghi cac sb n;, n2, n; (Hinh 2).

@ ni nz

n3

Hinh 2. Xay dung 6tdmat tir vung
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Thuit toan xay dung 6tomat tir veng

Input. Tu dién tur vung, 6tdmat Am tiét
Output: Otomat tir vung.
Thudt toan:

1. Lap trang thai khoi dau 9o ;

2. Vong lap doc cho t6i khi hét tép dir liéu, ldy ra timg muc tir word. Goi cac am tiét cua word 1a
SpsSpseeesS

n-l;

3. Si&r dung 6tdmat Am tiét d€ doan nhdn cic am tiét trén, dugc cac s6 hiéu cua trang thai (keét)

twong tng 1a Ms M5 M,
a. PFqpi=0;
b. Vong lgp trong khi (i € n- 1)
i. Layrasd M, ;

ii. Tim trong cic cung chuyén tir trang thai P cung trén d6 ghi s6 7%; . Néu c6 cung (p,q)

nhu thé
1. =it
2. PE 4G

iii.Néu khong c6 cung (P-¢) nao nhu thé thi thoat khoi vong lip b.
c. VéiJ tiridénn-1
i. Tao méi trang thai 9, ghi nhan 9 1a trang thai khong Két;
ii. Thém cung chuyén (P>4) trén d6 ghisd M, ;
iii. P~ 4
d. Ghinhan ¢ 1a trang thai két

Sau khi da xdy dung xong hai 6tdmat, ta ghi chiing vao hai tép dinh kiéu dé ding trong
budc phan tach tir vung. Néu mdi ky tu (char) duoc ghi vao tép voi kich thudce 2 byte (ma
Unicode), mdi sé nguyén (int) c6 kich thudc 4 byte thi tép luu 6tdmat 4m tiét co kich
thudc 146KB, tép 6tomat tir vung co6 kich thudc 1MB.

Tu tudng cta thuat toan phan tach tir vung 1a quy viéc phan tach cau vé viéc tim duong di
trén mot do thi c6 hudng, khong c6 trong sb.

Gia str cAu ban dau 13 mot day gém n+/ am tiét sy, 54, ..., s,.. Ta xay dung mot do thi co
n+2 &inh vy, vy, ..., Vi, Virr, sép thtr ty trén mdt duong théng tur trai sang phai; trong do, tir
dinh v; dén dinh v; ¢6 cung (i <) néu cac am tiét s, sis, ..., s;.; theo thu tu 1ap thanh mét
tir. Khi ¢6 mdi cach phan tach cau khac nhau tuong tmg v6i mot duong di trén do thi tir
dinh dau v, dén dinh cudi v,.,. Trong thuc té, cach phén tich cau dung dan nhat thuong tng
v6i duong di qua it cung nhat trén do thi.
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Trong truong hop cau ¢ sy nhap nhang thi do thi s& c6 nhidu hon mot duong di ngan nhat
tir dinh dau dén dinh cudi, ta liét ké toan bd cac dudng di ngan nhat trén do thi, tir d6 dua
ra tit ca cac phuong an tach ciu co thé va dé nguoi dung quyét dinh sé& chon phuong 4n
nao, tuy thudc vao ngt nghia hodc van canh. Vi du, xét mét cau c6 cum "thuoc dia ban",
ta co dd thi nhu sau (Hinh 3)

thudbe dia
ge
—
s A
‘ﬂ-\.\_\_\_\_\_\_ _'_'_,_,.4-"'

dia ban

Hinh 3. M6t tinh huéng nhap nhing

Cum nay c6 su nhap nhéng gitta thugc dia va dia ban va ta s€ co hai Kkét qua phan tach la
"thuéc dia / ban" va "thuéc / dia ban". Ta ¢6 thé chi ra rat nhiéu nhiing cum nhap nhéng
trong tiéng Viét, chang han "td hop 4m tiét", "bang ching cd",...

Truong hop trong cau c6 am tiét khong ndm trong tir dién thi rd rang 6tdmat 4m tiét khong
doan nhan dugc am tiét nay. Két qua 1a do thi ta xdy dung tir cau d6 13 khdng lién théng.
Duya vao tinh chit nay, ta thdy rang néu do thi khong lién thong thi dé dang phat hién ra
rang don vi am tiét khong doan nhan dugc khong nam trong tir dién am tiét, tirc nd bi viét
sai chinh ta hodc 14 mot don vi am tiét (tr vung) moi.

Ddnh gid két qui

Véi cach tiép can nhu trén, bai toan phan tach tir vung trong ciu tiéng Viét vé co ban da
duoc giai quyét, dic biét 1a van dé tach cac t6 hop tir twong dwong v6i mot don vi tir vung,
thuong 1 cac cum tir ¢b dinh, ngit ¢6 dinh hodc cac thanh ngir trong tiéng Viét. Vi nhing
ciu nhdp vao c¢6 sy nhap nhang tir vung, tirc c6 nhiéu hon mot cach phan tach thi chuong
trinh liét ké toan bd cic phuong an tach tir c6 thé va gianh quyén lya chon két qua cho
nguoi sir dung. Trong tit ca cac phwong an phan tach d6 bao gio cling ton tai phuong an
dung.

Duéi day 1a mot s6 cau nhap vao va két qua tach tir twong tng.

1. N6 | 1a | mot | ban | tuyén ngdn | dic sic | cua | chu nghia nhan dao | , mot | tiéng |
chuéng | canh tinh | truéc | hiém hoa | 16n lao | ctia | hanh tinh | trude | su | dién rd | cua |
nhing | ké | cudng tin

2. Trong khi | cac | thanh phan | tu ban chu nghia | ¢6 | nhitng | budc | phat trién | manh |

hon | thoi ki thé luc | cua | giai cdp | dja chu | van | khong hé | suy giam.

truoc | thi

Nhu vay, con mot sd van dé khé khan can phai tiép tuc nghién ctru giai quyét:

Thir nhat 1a van dé giai quyét nhap nhang phéan tach. Can phai chon mot phuong an dung
giita nhiéu phuong 4n. Cac hudng tiép can kha thi cho van dé nay c6 thé la:
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- Dung cac quy tic ngit phap do chuyén gia ngdn ngir xy dyng. Tién hanh phan tich ca
phap ctia cAu véi nhitng phuong an tach tir vung c6 thé, tir 6 loai ra nhitng phuong an
sai cu phap.

- Dung phuong phap xac suét - thong ké. Phai théng ké trong kho vin ban tuong ddi 16n
cla tiéng Viét dé tim ra x4c suat cta cac bo doi hay bo ba tir loai hodc tir vung di canh
nhau. Tir 6 lwa chon phuong 4n phan tach co xac suat sai it nhat.

Chuong trinh phan tich ct phap tiéng Viét ching toi hién c6 ciing da c6 kha ning nhan
biét duoc mot s cau nhép nhéng tor vung. Vi du, vdi cau “ban sao chup mo” thi co thé c6
hai cach phan tich c6 thé 1 “ban | sao chup” va “ban sao | chup”, trinh phan tich nhan thay
ca hai cach tach tir niy déu dung cti phap va dua ra hai cdy phan tich twong (mg. Véi cau
“anh cfy rat thuéce dia ban” thi mac di cum “thudc dia ban” c6 hai cach phan tach tir vung
l1a “thudc | dia ban” va “thudc dia | ban” nhung trinh phan tich chi dodn nhan dugc mot va
dua ra cach phan tich twong tng v6i cach tach tir d6. Do d6, cach tach tir con lai 1a sai.

Thir hai 14 van d& giai quyét tén riéng, tén viét tit va tén c6 ngudn gbc nudc ngoai co6 mat
trong cAu. Hién tai chuong trinh phan tich chwa nhan ra dugc cac cum tir dang “Nguyén
Vin A”, “Dai hoc Khoa hoc Ty nhién”, hodc “PT. 8.20.20.20”, “1.000$”, “0,05%"...

THU NGHIEM BQ GAN NHAN QTAG CHO TIENG VIET

QTAG la mdt by gan nhan nhu vay, do nhom nghién ctru Corpus Research thudc truong
dai hoc tong hop Birmingham phat trién, cung cip mién phi cho muc dich nghién ctru®.
Chung t6i da stra d6i phan mém nay dé thich nghi v6i viée thao tac trén van ban tiéng Viét,
cling nhu cho phép str dung tir dién tir vung c6 thong tin tir loai bén canh viéc st dung kho
van ban d3 gan nhin. V&i sy dong ¥ cua tac gia O. Mason, chiing toi cong bd phién ban
QTAG cho tiéng Viét cung véi kho ngit litu (vnQTAG) tai dia chi:
http://www.loria.fr/equipes/led/outils.php.

Phwong phdp gdn nhan xdc sudt

Y tudng ciia phuong phap gan nhin tir loai xac suat 1a xac dinh phan bb xac suat trong
khong gian két hop giira diy céc tir S, va ddy cac nhan tir loai S,. Sau khi dd c6 phan bd
X4c Suit nay, bai toan loai bé nhap nhfmg tir loai cho mot day cac tir duge dua vé bai toan
lwa chon mot diy tir loai sao cho xac suit diéu kién P(S,| S.) két hop day tir loai d6 véi
day tir da cho dat gia trj 16n nhat.

Theo cong thirc xac suat Bayes ta co: P(S;| S.) = P(Sy| S,).P(S)/P(S,,). O day diy cac tir S,
d3 biét, nén thuc té chi can cuc dai hod xac suat P(S,| S,).P(S,).

Véi moi day S, = tt;... ty va voi moi day S, = wiws... wy:

P(W]Wg... WN| t1t2...fN) = P(W]l t1l2...tN) P(Wg‘ W1,t1t2...fN)...P(WN| W] WnN-1, tjtg...tN)

2 http://www.clg.bham.ac.uk/staff/oliver/software/tagger/
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P(titsty) = P(t)P(t:] ) P(ts| t:its) ... Plty| tr...tx.s)

Nguoi ta dua ra cac gia thiét don gian hoa cho phép thu gon mé hinh xc sudt vé mot sb
hitu han cac tham bién.

Db6i voi mdi P(w;| wi... wiy, tit....ty), gia thiét kha nang xuét hién mot tir khi cho mot nhan
tir loai 1 hoan toan xac dinh khi biét nhan d6, nghia 13 P(w; | wi... wey tits...ty) = P(w:| t,).

Nhu vy Xac sudt P(w,w... waltto...ty) chi phu thudc vao cac xac suat co ban co dang P(wi|

t):
P(W]Wg... WN‘ tjlg...tN) :P(W]‘ t1)P(W2| tg) P(WN‘ tN)

Dbi voi cac xac sudt P(t;| t,...t1.,), gia thiét kha nang xuat hién ciia mot tir loai 1 hoan toan
xéac dinh khi biét cac nhan tir loai trong mot 1an can co kich thudc k& cd dinh, nghia la: P(t;|
ti..ti))= P(t; | ti..t.;). NOi chung, cac bo gan nhan thuong sir dung gia thiét k bang 1
(bigram) hoac 2 (trigram).

Nhu vdy md hinh xac sut nay twong duong véi mot mo hinh Markov an, trong d6 céc
trang thai 4n 1 cac nhan tir loai (hay cac diy gdm k nhin néu k > 1), va cac trang thai hién
(quan sat duoc) 13 cac tir trong tir dién. Voi mot kho van ban dd gan nhin mau, cac tham
s6 cia md hinh nay dé dang duogc xac dinh nho thuat toan Viterbi.

B0 gan nhan QTAG

1.1.1  Dirliéu miu

B gan nhin QTAG 1a mot bd gan nhin trigram. QTAG sir dung két hop hai ngudn thong
tin: mot tir dién tir chira cac tir kém theo danh sach cac nhan cé thé ctia chung cling véi tan
suét xudt hién tuong ung; va mot ma tran gé)m cac bo ba nhén tir loai c6 thé xuét hién lién
nhau trong van ban véi cac tan s6 xuét hién cia chiing. Ca hai loai dit liéu nay thu duoc dé
dang dwa vao kho vin ban mau di gan nhin. Céc loai dau ciu va cac ki hiéu khac trong
van ban duogc xu li nhu cac don vi tir vung, véi nhan chinh 14 dau cau twong tng.

1.1.2 Thudt todan gan nhan tir logi

V& mat thuét toan, QTAG lam viéc trén mot ctra s6 chua 3 tur, sau khi da bo sung thém 2
tir gia & dau va cudi van ban. Céc tir duoc lan luot doc va thém vao ctra s6 mdi khi cira sb
di chuyén tir trai sang phai, mdi 1an mét vi tri. Nhin dugc gan cho mdi tir di lot ra ngoai
ctra s6 1a nhéan két qua cudi cung. Thii tuc gan nhan nhu sau:

1. Poc tir (token) tiép theo

2. Tim tir d6 trong tir dién

3. Néu khong tim thdy, gan cho tir d6 tat ca cac nhan (tag) co thé
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4. Véi mdi nhén co thé

5. tinh Pw = P(tag|token) 14 xAc suat tir token c6 nhan tag

6. tinh Pc = P(tag|t],t2), 13 x4c sudt nhdn tag xuat hién sau cac nhén tl, t2, 1a nhin
tuong Urng cua hai tir drng trude tur token.

7. tinh Pw,c = Pw * Pc, két hop hai xac Sudt trén.

8. Lip lai phép tinh cho hai nhén khac trong ctra s6

Sau mdi lan tinh lai (3 1an cho mdi tir), cac xac suat két qua duoc két hop dé cho ra xéac
suat toan thé ctia nhin duoc gan cho tir. Vi cac gia trj nay thudng nho, nén ching dugc
tinh trong biéu thirc logarit co sb 10. Gia tri xac suat tinh dwoc cho mdi nhin twong tng
v&i mot tir thé hién d¢ tin cdy ciia phép gan nhan nay cho tir dang xét.

1.1.3 Thuc hién gan nhan

Sau khi di xay dung tir dién tir vung va ma trin xac suat chuyén gitra cac tir loai tir dit liéu
mau, QTAG lam viéc véi dit liéu vao 1a mot van ban da duogc tach tir, mdi tur nam trén mot
dong. Chuong trinh c6 thé in ra diy cac nhan tir loai ciing voi thong tin x4c suét twong ing
cho mdi tir trong vin ban, hodc chi in ra két qua cudi cung - nhin c6 kha ning xuat hién
cao nhat.

Sir dung QTAG cho tiéng Viét
1.1.4  Diligu méu

Nhom nghién ctru ngén ngit cua Trung tam Tu dién hoc xay dung co s¢ dir liéu mau bao

gom:

- Ti dién tir vung gém 37454 muc tr, mdi muc tir c6 kém theo day tat ca cac tir loai ma
n6 ¢6 thé co, nhiing don vi chua xac dinh dugc tir loai thi gén nhan X.

- Céc van ban thudc mot sb thé loai khac nhau (van hoc Viét Nam/nuéc ngoai, khoa hoc,
bao chi) duoc gan nhin bing tay, bao gdm 63732 luot tir v4i 48 nhén tir loai cling voi
mdt s6 nhin tuong tmg véi cac dau cau va mot sb ki hiu khac.

1.1.5  Thir nghiém

Nhu d3 trinh bay, bd gan nhian QTAG ban dau chi 1am viéc v6i mot kho vin ban da duoc
gan nhan miu dé "huin luyén" cho mo hinh x4c suat. Trong qué trinh gan nhén, néu gip
mot don vi méi (c6 thé 1a tir, con sd, cac ki hiéu toan hoc...) chua théy xuét hién trong tap
mau, QTAG gia thiét don vi d6 c6 thé c6 mot nhan tir loai bat ki nam trong tap tat ca cac
nhan da xuét hién trong tap hudn luyén.

Co so dir liéu cua chung t6i c6 tur dién tir vung doc lap nén chung t61 da thuc hi€én mot )
thay d6i sau:
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1. Pua vao kho tir vung cua bd gan nhan tat cd cdc muc tir c6 trong tir dién tir vung
cua chung t61 va cac muc tir c6 trong tap huan luyén

2. Khi gap mot don vi mdi trong tdp van ban can gan nhan, kiém tra néu don vi d6 la
s0 hay tén riéng thi gdn nhan so hay tén riéng

3. Ngoai ra, mot moédun doan nhan tir loai cho mot tr moéi dya vao hau td cua tir d6 -
khong 4p dung dugc cho tiéng Viét - cling duoc lugce bo.

Phuong phap thir nghiém cta ching t6i 1a 14y mot phan kho vin ban da gan nhan lam tap
huén luyén cho mé hinh xac suit. Sau d6 chung t6i 4p dung mé hinh nay dé tu dong gan
nhan cho phén céc van ban con lai roi so sanh két qua thu dugc voi dit liéu mau. Céc thir
nghiém duoc thuc hién d6i voi 2 bd chi thich tir loai trinh bay trong muc 3. V&i mdi mire
trén ching toi dd thyc hién cac thir nghiém, twong Ung v6i cac tdp mau khac nhau vé kich
thudce va van phong.

1.1.6  DPdnh gid két qud

Chuong trinh dugc cai dit bang ngdn ngi 1ap trinh Java, chay trong moi méi truong, cd
thé ding ma tiéng Viét Unicode (dung sin) hodc TCVN. Mi chuong trinh dich khoang
16KB. Ma ngudn dé dang sira d6i va dung lai. Thoi gian huan luyén hay gan nhan véi ngir
liéu khoang 32000 luot tir déu ton khoang 30 giay. Két qua gan nhan mot cau néu chon
dinh dang XML nhu vi du sau:

<w pos="Nc">hdi</w> <w pos="Vto">lén</w> <w pos="Nn">squ</w> <w
pos=","> = </w> <w pos="Vs">co</w> <w pos="Nu">lan</w> <w
pos="Pp">toi</w> <w  pos="Jt">da</w> <w  pos="Vt">nhin</w> <w
pos="Vt">thiy</w> <w pos="Nn">mot</w> <w pos="Nt">buc</w> <w
pos="Nc">tranh</w> <w pos="Jd">tuyet</w> <w pos="Aa">dep</w>

trong d6: Nc - danh tir don thé, Vto - ngoai dong tr chi huéng, Nn - danh tir $6 lugng, Vs -
dong tur tdn tai, Nu - danh tir don vi, Pp - dai tir nhan xung, Jt - phu tir thoi gian, Vt - ngoai
dong tur, Nt - danh tir loai thé, Jd - phu tr chi mac do, Aa - tinh tir ham chét.

Két qud thu nghiém tdt nhat véi cac tap mau da xay dung dat t61 d§ chinh xac ~94% dbi
v6i bd nhdn thir nhat (9 nhan tr vyng va 10 nhan cho cac loai ki hi¢u), trong khi vo1 bd
nhan thtr hai chi dat t61 ~85% (48 nhan tr vung va 10 nhan cho céac loai ki hiéu). Bang 1
minh hoa két qua gan nhan véi bo nhin thi nhét: ti 18 twong Gng trong mdi thir nghiém 1a
d6 chinh xac. Néu khong dung dén tir dién tir vung (chi sir dung kho vin ban da gan nhan
mau) thi cac két qua chi dat dugc twong g 14 ~80% va ~60%.

Két qua cua cac thur nghiém ban dau cling cho chung t61i mot s6 nhéan xét sau:

4. Véi kich thude tap mau ban dau nhu nhau, do tap nhan tir loai & mic 2 16n hon
nhiéu so v&i muc 1, nén ti 18 16i & mirc 2 cao hon mirc 1 kha nhiéu.
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5. DPung nhu mong doi, khi xir li cac vin ban cing mot vin phong, tip mau cang 1én
thi ti 1¢ 16i cang giam
6. Tap miu vé6i cac vin ban c6 van phong khac nhau ¢é anh huong t6i két qua gan

nhan.

Bing 1. Két qua gdn nhén ti logi mirc 1

Vian ban / Van phong S6 don vitir | Test 1 Test2 | Test3 | Test4
Chuyén tinh1 / Tiéu thuyét VN 16787 91,53% | 89,75% | tAp mau | tap mau
Chuyén tinh2 / Tiéu thuyét VN 14698 91,78% | 90,39% | 94,28% | 93,82%
Hoang tir bé / Truyén nudc ngoai 18663 tap mau | 10,48% | tdp mau | tdp mau

Luoc sir thoi gian / Sdch khoa hoc 11626 90,44% | tp mau | 91,42% | tap mau

Mudii ciia rimg / Truyén ngan VN 3573 90,68% | 11,42% | 91,04% | 91,32%

Nhirng bai hoc / Truyén ngin VN 8244 91,45% | 10,24% | 92,90% | 92,89%

Cong nghé / Bao chi 1162 88,81% | 9,90% | 89,24% | 89,67%

Do chinh xac trung binh 91,25% | 89,77% | 92,70% | 93,04%
KET LUAN

Trén day chiing toi da trinh bay mot phuong phap tiép can dé giai quyét bai toan gan nhin
tur loai tw dong cho cac van ban tiéng Vié¢t. Tuy nhiing két qua ban dau ¢o do chinh xac
chua that cao, nhung chung hira hen trién vong tot cho cac nghién ctru tiép theo. V&i cac
két qua gan nhan thu duoc, ching t6i s& tiép tuc bo sung kho dir liéu gdm céac van ban
dugc gan nhin mau, 1am ting chat luong bo gan nhan. Kho dir liéu nay ciing dic biét hitu
ich cho viéc nghién ctru vin pham tiéng Viét. Viéc nghién ciru van pham trén co s¢ cac
van ban di gan nhén ciing gitp cho ching t6i diéu chinh bd nhan tir loai, sao cho céc tir
loai dua ra dép tmg dugc tot nhat yéu cau thé hién cac dic trung ngit phap ctia cac don vi
tr vung. Bén canh do, cac cong cu tu dong tach tir va gan nhan tir loai ty dong cling hd tro
tich cuc cho cac nha ngdn ngit phat hién cac hién tirong ngén ngit can nghién ctiu. Vi
mong mudn mé réng su quan tAm nghién ctru cia moi ngudi, chung toi sdn sang cung cip
tat ca cac tai nguyén va cong cu da xay dung trong cong dong nghién ctru xir 1i tiéng Viét.
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