NHAN DANG THU'C THE PINH DANH TRONG VAN BAN TIENG VIET

NGUYEN LE TRUNG THANH
Truong Pai hoc Sw pham — Dai hoc Hué
DT: 0902 615 658, Email: nguyenthanh224@gmail.com

Tém tat: Nhan dang thuc thé dinh danh 13 bai toan xac dinh 16p cua cac
thuc thé trong van ban (thuc thé chi tén nguoi, tén t6 chuc, tén dia diém,..).
Nhan dang thuc thé dinh danh 14 bai toan co ban trong nhiéu van dé cua xu
ly ngdn ngit tu nhién nhu truy van thong tin, trich xuat théng tin, dich may,
hé thong hoi dap, tom tit vin ban tu dong. Bai bao gigi thiéu hé thong nhan
dang thuc thé dinh danh trong van ban tiéng Viét dua trén tap luat. Luat
dugc xay dung dé tim kiém cac miu qua qua trinh so khép. Cac thuc thé
trong mau sau do6 s& duoc phan loai vao ting I6p cu thé dua vao thong tin
ngit canh ma mau cung cap. Két qua thuc nghiém cua hé thong 13 twong dbi
kha quan vai d6 do F dat 80,64%.

Tir khoa: nhan dang thuc thé dinh danh, hé thdng nhan dang dua trén tap
lut, xtr Iy ngdn ngit ty nhién, van ban tiéng Viét.

1. GIOI THIEU

Nhén dang thyc thé dinh danh 13 bai toan co ban va quan trong trong xir Iy ngdn ngir tu
nhién. Nhan dang thuc the dinh danh bao gom xéc dinh va phan loai céac thyc thé trong
van ban vao cac 16p gom l6p Nguoi, T6 chire, Pia diém va 16p Khac (cac thuc thé
khong thudc ba 16p trén). Két qua cua qua trinh nhan dang thyuc thé dinh danh dugc st
dung trong nhiéu linh vuc nhu truy van thong tin, trich Xuat thong tin, dich may, h¢
thong hoi dép, tom tat van ban.

Bai bao nay gidi thiéu hé thdng nhan dang thyc thé dinh danh tiéng Viét dva trén tap luat.
Phan 2 dé cap dén cac nghién ctru lién quan. Phan 3 mé ta cach xay dung hé théng nhan
dang thuc thé dinh danh dya trén tap luat va trinh bay vé tap luat ma tac gia xay dung
dugc. Thuc nghiém trén hé thong va hiéu qua duoc danh gia & phan 4. Phan 5 trinh bay
két luan va cac hudng phat trién tiép trong twong lai.

2. CAC CONG TRINH NGHIEN CUU LIEN QUAN

Nhiéu nghién ctru vé nhan dang thuc thé dinh danh dwgc thue hién véi cac cach tiép can
khac nhau. C6 thé phan chia lam hai cach tiép can chinh: tiép can dua trén tap luat va
cach ti€p can dua vao cac k¥ thuat hoc may.

Vi cach tiép can hoc may, hoc c6 gidm sat hién dang 1a k¥ thuat chiém wu thé. Mot sb
cac k¥ thuat hoc ¢ giam sat bao gdm mo hinh Markov 4n, mé hinh entropy cuc dai [1],
may vecto hd tro, va truong diéu kién ngiu nhién [5]. Ddi véi tiéng Viét, Tu va cac
cong su [6] xdy dung hé thong sir dung trudng diéu kién ngdu nhién trong khi Tran va
cac cong sy [8] sir dung may vecto hd trg dé nhan dang thuc thé dinh danh.
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Bén canh hoc co6 giam sat, mét ky thuat hoc ban gidm sat thuong duoc sur dung dé nhan
dang thuc thé 1a bootstrapping. K§ thuat bootstrapping chi can tap dit liéu huin luyén
tuong ddi nho 12 c6 thé bat dau qua trinh hoc. Mét trong nhitng nghién ctu sir dung ky
thuat bootstrapping c6 anh huong la cua Riloff va Jones [10].

Véi cach tiép can bang tap luat, hé thong s& nhan dang cac thuc thé dinh danh théng qua
cac luat duoc thiét ké bai con nguoi. Céc thyc thé duoc nhan dang bing ky thuat so
tring mau dua vao cac dic trung nhu chir viét thuong, viét hoa, tur loai, tir ding trudc,
tir dang sau,... Vi céach tiép can nay, Appelt va cac cong su [2] da thiét ké hé thong
FASTUS nhan dang thuc thé dinh danh bang biéu thtc chinh quy. Cao va cac cong su
[11] str dung céc luat trong hé théng VN KIM IE nhan biét va chi thich tu dong cho cac
thuc thé co tén trong trang web tiéng Viét.

Bén canh cac hudng tiép can da dé cap, mot s6 hé thong st dung hudng tiép can lai két
hop tap luat va ky thuat hoc may nham tan dung uu diém cua ting phuong phap. R.
Sirhari va céc cong su giéi thiéu mot hé thdng lai bang cach két hop tap luat, mé hinh
Markov an va entropy cuc dai [9].

3. HE THONG NHAN DANG THUC THE BPINH DANH
3.1 Kién truc hé théng

Hé thong nhan dang thuc thé dinh danh trén van ban tiéng Viét duoc xay dyng nhu 1a
mot ung dung (application) trén GATE. GATE (General Architecture for Text
Engineering) la kién tric tong quat dé phat trién cac tng dung xtr Iy ngon ngit tw nhién
[3]. Kién trdc cua hé thong dugc md ta bai hinh 3.1. Hé thong bao gom bdn phan: bo
tach tir; bo gan nhan tir loai; bo tir dién va tap cac luat. Ban dau, vin ban dugc tach tir va
gan nhan tir loai. Trong do, bd tach tir dugc sur dung la vnTokenizer [4], b gan nhan tir
loai duoc su dung la vnTagger [7]. Cac tu dién duoc Xay dung qua qua trinh lam vigc
trén ngi liéu tiéng Viét bang céach liét ké céc thuc thé chi ngudi, dia diém, t6 chirc da
duoc nhan dang cling Véi cac tir thuong xuat hién véi cac thuc thé ké trén. Mot tir thuoc
van ban néu so khép voi tir thudc tir dién thi GATE s& ty dong gan nhén chu thich
Lookup trén tir d6. Thong tin vé kiéu tir dién ciia nhin Lookup két hop véi cac thong tin
khéc cua cac nhén chu thich (annotation) khac trén tir nhu kiéu viét thuong, viét hoa, tir
loai, ndi dung cua tir,... s& 1am co s cho tap luat nhan dang cac thuc thé dinh danh.

Hé théng nhan dang thuc thé dinh danh
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Hinh 1. Hé thong nhan dang thuc thé dinh danh trong vin ban tiéng Viét
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3.2. Tap luat nhan dang

V& hinh thic, luat 13 mot cap mau / cach thyc thi (pattern / action). Trong do, mau thé
hién khudn dang cua nhém tir thong qua thong tin ve nhan chu thich trén cac tr do; cach
thyuc thi 1a hanh dong thyc hién khi mau dugc tim thay qua qua trinh so khép. Vi dy,
mot mau gilp nhan dang tén cong ty dugc thé hién nhu sau:

(tién to cong ty) (logi hinh cong ty) (izng vién tén cong ty)

=

#ng vién tén cong ty dugc gan nhan “Organization” (t6 chirc)

M6t cum tir duoc phan loai thudc 16p t6 chirc néu so khop voi mau & vé trai caa luat
trén. Vi du, cum tir “cong ty TNHH Phd Quoc” s& dugc phan loai thue I6p to chirc do
c6 tir bat dau bang tién t6 cong ty (“cong ty”), tlep theo la tir chi loai hinh cong ty
(“TNHH”) va cudi cung la ang vién tén cong ty gom tir c6 céc chir cai dau viét hoa
(“Phi Quac™). “Phl Quac™ trong truong hop nay duoc nhan dang 12 tén té chic.

Céac luat dugc cu thé hoa trén GATE bang cac luat JAPE (Java Annotation Pattern
Engine). Véi luat JAPE, nguoi dung co thé tao mau bang bieu thie chinh quy trén nhan
va tao cac nhdn mai trén cadc mau duoc so khép. Cap mau / cach thuc thi duogc thé hién
bang veé trai --> ve phai trén JAPE. Vi du, mau nhan dang céng ty cé thé dugc thé hién
nhu sau:
Rule: Corporationl
(
({Lookup.majorType == corporation-prefix})
({Lookup.majorType == corporation-type})

(CANDIDATE) :name

) :corp

-—>

:name.Organization = {type = "Corporation", rule = "Corporationl"},
:corp.OrganizationWrap = {type = "Corporation", rule = "Corporationl"}

Trong do6, corporation-prefix thé hién cum tir chi tién té cong ty, corporation-type thé
hién loai hinh cong ty, CANDIDATE la thanh phan thay thé (macro) thé hién cum tir bat
dau bang chir viét hoa — la tng vién caa tén céng ty. Mot cum tir so khép véi mau ¢ vé
tréi s& duoc gan nhin 1a “OrganizationWrap” va cum tir tng vién trong thanh phan thay
thé dugc gan nhin “Organization”.

Cac luat duoc thuc hién mot cach tuan tu. Nhén chu thich duoc sinh ra bai cac luét thuc
hien truéc c6 thé duoc s dung nhu dit liéu dau vao cho céc luat thuc hién sau. Vi duy,
néu cum tr “tinh Thera Thién Hué” da duoc nhan dang la tn dia phuong thi s& gilp
nhan dang cum tir “UBND tinh Thzza Thién Hué” 1a t6 chire khi so khop mau:
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(tién té to chirc) (thuee thé chi dia diém)

>

Gan toan bg cum tir (tién té to chirc) (thuc thé chi dia diém) | thuc thé chi té chirc

Thir ty thuc hién céc luat cia hé thong lan luot I nhan dang dia diém, to chic, tén
nguoi. Sau cac budc n§1y, mot so luat dugc xay dung dé nhan dang lai cac thuc thé dua
trén nhitng thong tin vé dia diém, t6 chirc, tén nguoi thu dugc tir cac budc trude do.

Vi du vé mét luat dya trén thong tin vé dia diém, t6 chic di duoc nhan dang trude do dé
nhan dang tén nguoi

(tién té chirc vu) (thuc thé chi té chire) (thuec thé chi dia diém) (ing vién)

>

Gan cum tir (irng vién) 1a thuec té chi tén nguoi

Véi luat trén thi cum tir “CEO Microsoft Viér Nam Vii Minh Tri” néu c6 “CEO” dugc

nhan dang la phﬁ:c vu, “Microsoft” dugc nhan dang 1a to chue, “Viét Nam” dugc nhan
dang la dia diém thi cum tir wng vién “Vii Minh Tri” s€ dugc nhan dang la tén nguoi.

4. THUC NGHIEM VA BDANH GIA

4.1. Tap dir liéu

Dir liéu dugc thu thap tir 200 bai bao Cua cac trang bdo di¢n tu thanhnien.vn, tuoitre.vn
va vnexpress.net. Cac tai li¢u dugc chuan héa dé c6 cung mét loai ma (encoding) la
UTF-8. Cac ky hiéu khong can thiet phat sinh tir qua trinh sao chép noi dung trang web
nhu *,* va cac chu thich anh viét bang tieng Viét khong dau nhu “tong-thong-Barack-
Obama-doc-dien-van” s€ dugc loai bo trudce khi van ban dugce dua vao tap dir liéu chinh
thuc.

Sau do, dit li¢u dugc tron lan va chia lam 2 phén mot cach ngau nhién: phan 1 (ky hiéu
D1) gom 150 bai bao, phan 2 (ky hi¢u D2) gom 50 bai bao. Tap dit ligu D1 dugc su
dung dé tao céc tir dién va tap luat. Tap dit liéu D2 duoc dung dé kiém tra. Cac thyc thé
dinh danh trong tap dir liéu D2 dwoc gan nhan bang phwong phap thu cong.

4.2. Do do

Hiéu qua hoat dong cua hé thdng nhan dang thuc thé dinh danh duoc danh gia qua cac
do do sau:

D6 chinh xac P (Precision): P = % x100%
Do day du R (Recall): R= =x100%
PXR

Do do F (F-score): F=2Xx-—x100%

Trong d6, N1 14 sb thyuc thé duoc nﬂhan dang chinh xac bai hé théng, N2 la §6 thuc ’thé
duogc nhan dang bai hé thong (cé thé chinh xac hoac khong), N3 la s6 thuc thé thuc té.
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4.3. Két qua trén tap dir liéu kiém tra

Hé thong nhan dang thuc thé dinh danh trén tap dix ligu D2 gom gom 989 cau, 19846 tir.
Két qua nhan dang st dung tap luat do tac gia xay dung duoc thé hién ¢ bang 1.

Két qua thu duoc trén tap dit ligu kiém tra kha kha quan véi d6 do F trén tong thé dat
80,64%. Trong d6, do do F cua cac thuc thé chi nguai la 81,20%; thuc thé chi to chic la
68,51% va thuc thé chi dia diém la 84,85%.

Trong 3 loai thuc thé, thuc thé chi dja diém duoc nhan dang hiéu qua tét hon ca voi do
chinh xac P 82,44%, d6 bao phu R 87,41% va d6 do F 84,85%.

Bang 1. Két qua nhdn dang thyc thé dinh danh trén tdp da liéu kiém tra

Loai Sthwc | 2o | anhan | POChh | Dobao | PodoF
: thé thuc te nhan de_{ng dang d ling xac P (%) | phuR (%) (%)
Nguoi 324 309 257 83,17 79,32 81,20
T4 chirc 238 194 148 76,28 62,18 68,51
Dia diém 564 598 493 82,44 87,41 84,85
Tat ca 1126 1101 898 81,56 79,75 80,64

Céc thuc thé dia diém véi dac diém thong thuong gdom 2 dén 3 tiéng va duoc viét hoa
chit cai dau tién tao nén su thuan loi cho viéc nhan dang. Trong khi d6, thuc thé t6 chuc
c6 hiéu qua nhan dang thap nhét véi do do F 12 68,51% do su phirc tap trong ciu tao tén
t6 chie nhu “Héi Khoa hoc Phét trién Ngusn nhan lic va nhan tai Viét Nam”, “Hiép
héi cdc truong CP, trung cdp kinh té, kj thugt”. Bén canh do, tén cac to chuc thudng
duoc viét truc tiép ma khong di kém véi cac tién t6 chi t chirc cling gay kho khan cho
viéc nhan dang. Vi du cau sau:

Ong Yuri vira nang cé phan cia minh ¢ Bank Rossiya 1én 60%.

“Bank Rossiya” khong duoc nhan dang tén t6 chirc do dau hiéu nhan biét 1a “co phan”
nam ngoai ngit canh nhan dang. Hiéu qua twong ddi thap trong viéc nhan dang tén to
chuc anh hudng dén viéc nhan dang tén nguoi, dic biét tén nguoi 6 lién quan dén to
chitc nhu thé hién ¢ cau sau:

Chui tich Hiép héi cdc triecong CP, trung cap kinh té, kj thugt Hoang Lam vira c6 chuyén
tham va lam viéc véi Pai hoc Hué.

Do “Hiép héi cdc triwong CP, trung cap kinh té, ky thugt” khong duoc nhan dang la t6
chuc nén chu tich “Hoang Lam” cling khong dugc nhan dang la tén nguoi trong cau
trén. Bén canh do, viéc nhan dang tén ngudi ciing gap mot s6 kho khin do su nhap
nhang gitra tén nguoi va tén dia diém nhu vi du sau:

Sinh vién Hué tham du cugdc thi "Puwong chay ngh; luc VNU will run" 2016.
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Trong truong hop ndy, “Hué” néu dugc hicu Ia sinh vién tén Hué hay sinh vién cua (Pai
hoc) Hué déu hop ly. Chinh vi su nhap nhing cua tén ngudi nén mac du co c4u trac don
gian nhung trong mot s6 trudng hop tén nguoi rat kho dé nhan ra. Hiéu qua nhan dang
tén ngudi thé hién qua do do F dat 81,20%.

Hiéu qua nhan dang chung cuaa hé théng hira hen s& duogc cai tién néu dir liéu duoc mo
rong ddng nghia véi bo tir dién va tap luat phong pht hon. Bén canh d6, qua trinh nhan
dang can st dung nhiéu hon yéu té ngir canh. Phan giai dong tham chiéu 1a mét trong
cac giai phap tan dung yéu té ngir canh dé nhan dang. Thém vao dé, c6 thé két hop voi
cac phuong phap hoc méay dé tim ra céc ang vién tiém ning cho cac thuc thé dinh danh.

5. KET LUAN

Bai bao trinh bay van dé nhan dang thuc thé dinh danh. Hé théng nhan dang thuc thé
dinh danh trong vian ban tiéng Viét duoc thiét ké trén nén tang cua khung lam viéc
GATE véi tap luat nhan dang duoc xay dung bai nhém tac gia. Hé thong dugc thir
nghiém trén tap dix lidu 50 bai bao truc tuyén. Két qua thu duoc kha kha quan vai d6 do
F trén tong thé dat 80,64%. Trong d6, do do F cuia cac thuc thé chi ngudi la 81,20%;
thuc thé chi to chic 1a 68,51% va thuc thé chi dia diém la 84,85%. Két qua thu duoc
phan nao khing dinh sy hiéu qua cua hé théng nhan dang cac thuc thé dinh danh dya
trén tap luat. Tuy nhién, két qua thu dugc van con khiém tén, hé thong con co thé tiép
tuc phat trién theo cac huéng: mé rong kho ngir liéu huan luyén, tir d6 phat hién duoc
nhiéu mau hon dé 1am phong pht thém tap luat nhan dang; mé rong tir dién nho tan
dung su phong pht caa kho ngit liéu. C6 thé phat trién cac tir dién mot cach tu dong nho
Va0 CAC tir dong nghia, tir dién WordNet; thuc hién phan giai dong tham chiéu trén cac
cum danh tir dé han ché sy nhap nhang gitra cac thuc thé; két hop véi cac phuong phap
hoc méay dé tim ra céc ang vién caa cac thuc thé. Cac g vién sé dugc kiém tra lai bang
tap luat trugc khi duoc gan nhin. Trong twong lai hé théng sé tiép tuc duoc nghién ciu
va phét trién dé dat do chinh xéc tét hon.
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Title: NAMED ENTITY RECOGNITION IN VIETNAMESE DOCUMENTS

Abstract: Named Entity Recognition (NER) is the process of classifying different entity types
(e.g person, organization, location, etc.) in documents. NER is considered to be crucial in many
natural language processing tasks such as information retrieval, information extraction, machine
translation, question answering system, automatic text summarization. This paper presents a
NER rule-based system which is applied to Vietnamese documents. Rules are created and used
to find patterns through matching process. Entities in matched pattern are classified into specific
categories based on its contextual information. The experimental result with an overall F-score
of 80,64% shows that this system achieves significant accuracy.

Keywords: Named Entity Recognition (NER), rule-based system, natural language processing,
Vietnamese documents



