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Trich rit tu dong vin pham LTAG cho tiéng Viét

L& Hong Phuong', Nguyén Thi Minh Huyén!, Nguyén Phuong Théi', Phan Thi Ha?
! Pai hoc Quédc gia Ha Noi, 2 Hoc vién Cong nghé Buu chinh Vién thong

Tém tat néi dung
Bai bdo nay gidi thiéu hé vin pham két nbi cdy LTAG (Lexicalized Tree Adjoining Grammars —
LTAG) va céc thuét toan trich rut ty dong LTAG tu kho van ban gan nhan cui phap (treebank). Ching
toi trinh bay két qua trich riit mot vin pham LTAG cho tiéng Viét. Chuong trinh trich rit ty dong cac
viin pham LTAG doc 1ap v6i ngdn ngit va duge phan phdi dudi dang ma ngudn md.
Tir khoa: trich riit, LTAG, treebank, tiéng Viét.

Abstract

In this paper, we present a system that automatically extracts lexicalized tree adjoining grammars
(LTAG) from treebanks. We first discuss in detail extraction algorithms and compare them to previous
works. We then report the first LTAG extraction result for Vietnamese, using a recently released
Vietnamese treebank. The implementation of an open source and language independent system for
automatic extraction of LTAG grammars is also discussed.

Keywords: extraction, LTAG, treebank, Vietnamese.

1 Gidi thiéu

Phan tich cd phap la budc quan trong trong qua trinh xi 1y ngdn ngti tv nhién. Cac bd phan tich cu phap
chét lugng cao gitp ting tinh hiéu qua clia cac hé théng xit 1i ngon ngit tu nhién nhu dich mdy, tém tit
van ban, cac hé hoi dap. ..

Moi bd phan tich ct phap déu cin mdt bo luat cti phdp, hay vin pham, dudc biéu dién bdi mot hé
viin pham hinh thifc cu thé nao d6. Viéc xdy dung vin pham thd cong 1 cong viéc ton rit nhiéu thdi gian
va cong stic, chinh vi vAy nhiéu phuong phdp tu dong hodc ban tu dong dé xdy dung vin pham di dugc
nghién cifu trong thdi gian qua. Hau hét cic két qua nghién ciiu vé xdy dung vin pham cho cic hé théng
xit 1i ngdn ngit ty nhién da dugc cong bd déu tap trung vao cac ngdn ngit phd dung nhu tiéng Anh, céc
thit tiéng An-Au va tiéng Hoa.

Nhin chung, c6 hai phuong phdp chinh d€ xiy dung tu dong vin pham. Phuong phap thd nhit sir
dung mot hé théng mo ta viin pham bac cao dé sinh viin pham. Cac hé thdng nhu vy dudc goi 1a cic siéu
van pham (meta-grammar) [10, 20]. Phuong phdp thu hai 1a phuong phép trich rut ty dong van pham tu
céc kho vin ban c6 chii giai cd phép (treebank). O déy, chiing t6i quan tim t&i phuong phap thit hai.

Trong bai bdo nay, ching t6i trinh bay cac thuit toan trich rit ty dong van pham LTAG tu treebank.
Chiing t6i phat trién mot chuong trinh dé tu dong trich rit vin pham LTAG cho tiéng Viét tit kho vin ban
VietTreebank va danh gia két qua thu dudc.

CAu tric cda bai bdo nhu sau. Trudc hét, muc 2 gi6i thiéu so lude hé vin pham LTAG. Muc 3 diém
lai mot s6 cong trinh da c6 vé trich rit vin pham tir treebank. Muc 4 néu khai quat vé treebank tiéng Viét.
Tiép theo, muc 5 trinh bay chi tiét thuat toan trich rit vin pham LTAG tif treebank ma ching t6i st dung
va 50 sanh né véi mot thuat toan tuong tu. Muc 6 trinh bay két qua va chuong trinh phan mém trich rit
tu dong vin pham LTAG cho tiéng Viét. Cudi cung 1a phan két luan va huéng phat trién tiép theo.

2 Heé van pham LTAG

Vin pham két ndi cay (Tree Adjoining Grammars—-TAG) 13 hé viin pham hinh thic dugc phat minh bdi
Aravind Joshi [17, 18] va c4c dong nghiép. Khac vé6i hé viin pham phi ngit canh st dung cac luat viét lai



dang xau, hé vin pham két ndi ciy st dung cac luat viét lai dang ciy. Vin pham TAG da dugc nghién ciiu
k¥ vé mit hinh thiic va kha niing ing dung trong viéc phan tich nhiéu ngén ngit tu nhién khac nhau, vi du
cho tiéng Anh [5, 13, 30], tiéng Phdp [1, 12, 27], tiéng Pric [19], tiéng Hoa [28]. Trong muc nay, chiing
to6i gi6i thidu khai quat (mot cach khong hinh thic) hé vin pham LTAG. Chi tiét vé vin pham LTAG da
dudgc trinh bay k¥ ludng trong nhiéu tai liéu tham khao khac nhau, vi du trong tai liéu [18].

2.1 Cac cay co ban

Phan ti ¢o s8 clia mot viin pham TAG Ia cic ciy co ban. Néu mdi ciy cd ban déu chia it nhat mot nit 14
c6 nhan 1a ki hiéu két (nit tif vyng) thi vin pham dugc goi 1a LTAG (Lexicalized TAG). C6 hai kiéu cay
co béan 1a cdy khdi tao va cdy phu tro. Cay khdi tao chifa cic niit dudc gan ki hiéu khong két, riéng cac
nit 14 c6 thé dudc gan ki hiéu két. Néu céac nuit 14 6 ki hiéu khong két thi ching dudc danh dau bang ky
hiéu thay thé |. Cay phu trg dugc dic trung bdi hai niit ¢6 ky hiéu khong két gibng nhau, trong d6 c6 mot
nit gbc va mot niit 14. Nt 14 dic biét nay dude goi 1a nit chan va dude danh dau bing ky hiéu *.

2.2 Hai thao tac viét lai

Cic cdy co ban ctia vin pham LTAG dudc két hdp v6i nhau bang hai thao tac viét lai 1a thay thé va két
nédi. Thao tac thay thé thuc hién phép thé mot nit 14 c6 nhin X ctia mot ciy a bdi mot cdy 3 c6 gbe ciing
¢6 nhin 1a X. Thao tic thay thé dugc minh hoa bdi Hinh 1.

(6)) (@) )

- X

Hinh 1: Phép thay thé

Thao tic két ndi thuc hién phép chén mot cdy phu trg vao bén trong mot cay khac. Nhu minh hoa
trong Hinh 2, ciy phu trg 3 ¢6 gbc va nit chin c6 cling nhin X dudc chén vao trong ciy « tai nit ciing
c¢6 nhan X, sinh ra cdy . Chd y rang thao tac két nbi khong dudgc thuc hién tai cac nit duge danh diu 1a
niit thay thé cta o

(6)) (@)

Hinh 2: Phép két n6i

2.3 Cay phan tich va ciy dan xuét

Céc cay trung gian sinh ra khi dp dung cac phép thé va két ndi dudc goi 1a céc cdy phdn tich. Cay phan
tich ddy dii 1a ciy phan tich trong d6 moi nit 14 déu dudc gan nhan két. Nhu vay, viéc phan tich cd phap
clia mot cau 12 viéc xuat phat tif mot cdy co ban ¢ gbe 1a tién dé, tim mot cAy phan tich day di c6 cac
nut 14 tuong dng v6i day cac tu trong cau.



NP| VP —VP
NP ADV VP*” V
J o|hn a1w|ays 1au|ghs

Hinh 3: Dan xuét ctia cau John always laughs.

Hinh 3 minh hoa vi du vé din xult ci phdp cla cau “John always laughs”. Néu ta ki hiéu ajopn,
Qlalyays Vad Olaughs tUONE Ung la cac cay gan véi cac tit John, always va laughs thi din xuit nay st dung
hai quy tic viét lai ctia hé hinh thic LTAG nhu sau:

o Ciy ajonn dudc thay thé vao niit 14 c6 nhan NP cua CAy (1augns, sinh ra cay a’laughs;

e Cay phu tr¢ Qa1yays dude két ndi vao nit VP clia cly ) augns» Sinh ra cay din xuat day dd & bén
trai Hinh 4.

Déi véi vin pham phi ngit canh, nhin vao cdy phan tich ta biét dudc ngay cic quy tic viét lai da thuc
hién. Pbi v6i viin pham TAG, tif cAy phén tich ta khong thé biét cu thé cac phép viét lai da dugc thuc hién
d€ tao nén cay do, chinh vi vay, trong hé hinh thiic LTAG, ngudi ta can ding mot ciu tric dic biét goi 1a
cdy ddn xudt d€ ghi lai céc thao tic tao nén cay phan tich tif cic cdy co ban. Mdi niit trén cdy dan xuét 1a
tén ctia mot ciy co ban, mdi cung biéu dién mot phép két nbi (nét lién) hodc mot phép thay thé (nét dut).
Ngoai ra, mdi niit tai d6 c6 4p dung thao tic viét lai dudc danh diu b.:?mg mét dia chi Gorn!. Cay dan xuét
md ta phan tich cta cau John always laughs dudc biéu dién & bén phéi clia Hinh 4.

Cay phan tich Cay dan xuét
/S\ (1aughs
NP VP e /\
Q John [00] aalways [01]
John ADV VP
always \"
laughs

Hinh 4: Cay phan tich va cay din xuét ctia cAu John always laughs.

Khi xdy dung viin pham LTAG cho mot ngén ngit tu nhién, ngudi ta 4p dung mot sb6 nguyén 1y ngdn
ngit hoc sau. Thi nhét, viin pham TAG dudc tif vung héa: mdi ciy co ban déu c6 it nhat mot niit 14 gin
v6i mot don vi tlf ving goi 1a tif neo. Thit hai, mdi ciy khdi tao ctia LTAG biéu dién cac thanh phan chiéu
clia mot tif neo, hay néi cach khic 1a cac thanh phan d6i b6 nghia cho tif neo. Thif ba, cdc ciy co ban 1a
cuc tiéu: cay khdi tao phai c6 tif neo 1a tif trung tAm ctia mot thanh phan chinh trong cu va chia tit ca
cdc thanh phan ddi bit budc ctia ti neo [14]. Tat ca cac thanh phan phu clia tif neo ¢ thé thém vao mot
cach dé quy bang cach sit dung phép két ndi véi cc cy phu trg.

'Dia chi Gorn dugc dinh nghia dé quy nhu sau: niit gbc 6 dia chi 0, niit con thi k cia mdt niit c6 dia chi j ¢6 dia chi 1a j.k.



Nhu vy, khi xdy dung cau, cac phép thé tuong ting véi viéc gan cac dbi vao vi tir, phép két nbi tuong
ting v6i viéc thém cic thanh phan phu. Vi thé, ciy din xuit biéu dién quan hé phu thudc ngit nghia giita
céc tif trong cAu. Pay 13 Iy do hiu hét c4c tiép can t6i ngit nghia trong vin pham LTAG st dung cy dan
xuét nhu 12 giao dién gifta cti phdp va ngit nghia.

LTAG thuoc 16p cic vin pham cam ngit canh yéu (mildly context-sensitive grammar), tic 1a c6 kha
nang sinh manh hon cac van pham phi ngtt canh, trong khi do phuc tap thdi gian ctia b phan tich cd phap
LTAG van 1a da thiic (O(n®)). Vin pham hinh thic LTAG rat phit hgp véi cac ing dung ngdn ngit hoc.
Ngudi ta da chi ra riang cdc tinh chat ctia viin pham LTAG cho phép mo ta cdc hién tugng ci phap mot
céch tu nhién. Hon nifa, kha ning chuyén d6i mot vin pham LTAG sang céc hé hinh thic vin pham hop
nhét khic nhu LFG (Lexical Functional Grammar) hay HPSG (Head-driven Phrase Structure Grammar)
da dugc ching minh [31]. Vi céc li do trén, chiing tdi chon hé hinh thiic LTAG d€ md hinh héa vin pham
tiéng Viét. Mot mit ching toi diéu chinh mot bd phan tich ci phap LTAG tdng quit cho phu hop véi
tiéng Viét, mit khac ching toi c¢b gang xdy dung mot kho ngii lidu c6 thé tai sit dung cho céc ting dung
lién quan dén phan tich ci phap tiéng Viét ciing nhu viéc ddnh gid cdc cong cu phén tich ci phép.

Trong c4c muc tiép theo, chiing tdi diém qua cic cong trinh da c6 vé trich rit tu dong vin pham tur
treebank va trinh bay thuat todn trich rit LTAG ma chiing tdi st dung cho tiéng Viét.

3 Trich rat tuw dong van pham

C6 kha nhiéu cong trinh vé trich rit ty dong vin pham tif treebank da dugc cong bd, tit ca cic cong
trinh nay déu dudgc thuc hién cho cic ngon ngit thong dung [21]. Xia phat trién phuong phap trich riit viin
pham t6ng quat va dp dung cho tiéng Anh, tiéng Trung va tiéng Han [28, 29]. Chiang da phat trién mot
hé thong trich chon vin pham LTAG tit Penn Treebank tiéng Anh va dung trong phan tich ct phép thong
ké v6i LTAG [8]. Chen da trich TAG tu Penn Treebank tiéng Anh [6, 7]. Mot s6 cong trinh sau do ung
dung phuong phap ctia Chen dé trich rit viin pham cho mdt s& ngon ngii khéc, nhu céc cong trinh ctia
Johansen [16] va Nasr [23] cho tiéng Phap, ciia Habash cho tiéng A—rﬁp [15]. Neumann trich van pham
cho tiéng Anh tit Penn Treebank tiéng Anh va cho tiéng Diic tit NEGRA Treebank [24]. Bicker trich riit
vin pham LTAG cho tiéng Puc tif NEGRA Treebank [3]. Park trich rit vin pham LTAG cho tiéng Han
tu Sejong Treebank [26].

4 Treebank tiéng Viét

Trong khudn khd dé tai KC01.01/06-10, nhém céc chuyén gia ngdn ngit hoc da thuc hién viéc chd gidi
thong tin cd phap cho mot kho vin ban tiéng Viét (VietTreebank). Dif liéu vin ban dugc thu thap tur
chuyén muc Chinh tri - Xa hoi ctia bao Tudi tré Online.

Kho van ban dugc chia lam ba tip tuong ing véi ba muc gan nhan la tach tlr, gan nhan ti loai va gan
nhan cu phap. Tap dugc gan nhan cu phap 1a tip con cta tdp dugc gan nhan ti loai; tip duge gan nhan tu
loai 12 tip con ctia tip dudc tach tir. TAp gdn nhan cd phap gom 10471 cau (225085 don vi tif vung). Do
dai clia cdc cAu nam trong khoang tir 2 t6i 105 tit, v6i do dai trung binh 1a 21.75 tir. C6 9314 cau (chiém
88.95%) c6 do dai khong 16n hon 40 tir. Tap nhan cla treebank gdm 38 nhan ci phdp (18 nhan tir loai,
17 nhdn cum tl, 3 nhin phan ti rdng) va 17 nhan chiic ning. Céc ciy cu phdp c6 chiéu cao da s6 nim
trong khoang tit 5 dén 10, phd bién nhét 12 bang 7 (1436 cau). Pic biét c¢6 2 cau c6 chiéu cao bing 27.
Céc thong tin chi tiét hon vé treebank tiéng Viét dugc trinh bay trong tai liéu [25].

Mot chii y nhé 1a VietTreebank khong phan biét céc lién tit déng 1ap va lién tit chinh phu, tit ca cic
lién tir déu dudc gan nhan C. Do viéc phan biét giita cac loai lién tf nay 13 can thiét khi xdy dung vin
pham LTAG nén chiing tdi xi Iy bing cach thay thé cac lién tir déng 1ap trong treebank (“va”, “hoic”,
“&”) bang nhan CC. Mot sb nhan ci phdp dudc st dung trong cdc vi du ctia bai bdo nay dudc liét ké
trong Bang 1.



| No. | Nhan | Mb ta

1. S | cau tran thuat
2. | VP | cum dong tu
3.| NP | cum danh tu
4. | PP | cum gidi tu

5. N danh tr chung
6. \" dong tu

7. P dai tu

8. R pho tu

9. E gidi tu

0.| CC

—

lién tir dang 1ap

Bang 1: Cac nhan cu phap dugc st dung trong vi du.

5 Thuat toan trich rut LTAG tu treebank

VE cd ban, qua trinh trich rit tu dong vin pham LTAG tif treebank gdm ba budc. Thii nhit, chuyén cac
cdy cu phap cua treebank thanh cac cdy phén tich cta hé hinh thiic LTAG. Tht hai, phén ra cac ciy phan
tich thu dugc & budc mot thanh cic ciy cd ban tuong ting véi ba mau cdy dudc xac dinh trude. Cubi cing,
st dung tri thiic ngdn ngii d€ loc bd céc ciy co ban khong hop 1€.

Trong cdc muc tiép theo, chiing t6i trinh bay chi tiét cdc thuat todn ma chiing toi phat trién trong ba
budc nay va so sanh ching véi thuat toan tudng tu cia Xia [28].

5.1 Xay dung cay phan tich LTAG

Cac cdy ci phap ctia VietTreebank dugc ma dusi dang dit ngoic truyén thdng. O mdi cum khong c6 su
phan biét ro rang gifta thanh phan trung tam, thanh phan dbi bat budc va thanh phin phu trg nhu trong
cAu triic cdy phan tich ctia hé hinh thic LTAG. Vi vay, trude tién ta can chuyén d6i tir cdy ct phap gbc
thanh cay phan tich LTAG tuong dng.

Trong budc niy, trudc tién ta cAn phan mdi niit clia cAy ct phap thanh ba loai 13 nit trung tAm, nit
ddi va nit phu. Sau d6 ta chén thém cdc niit trung gian vao ciy sao cho tai mdi mifc clia cdy, quan hé gitta
cac nut la mot trong ba quan hé sau [28]:

o quan hé vi ti—doi: c6 mdt hodc nhiéu nit, mot nit 13 trung tdm, cdc niit con lai 1a cic dbi clia trung
tam;

o quan hé phu trg: c6 ding hai nit, mot nut phu trg cho nut kia;

e quan hé ding Idp: c6 ding ba nit, hai nit trai va phai dudc lién két véi nhau bing niit lién tit &
gitra.

Chuing t6i da xay dung bdng thanh phdn trung tdm [9, 22] cho VietTreebank. Bang nay dudgc st dung
dé chon nit con trung tim ctia mot nit bat ki. Ching t6i ciing xdy dung bdng doi d& xac dinh kiéu d6i
clia mot thanh phan trung tAm. Bang nay dudc st dung dé€ xac dinh tinh chit dbi hay phu trg ctia mot nuit
anh em cho thanh phan trung tim dya trén nhin cla trung tim va vi tri cia cdc nit nay.

Vi cu triic ctia cac cum déng 1ap khac véi cc clu tric dbi va phu trg nén trudc tién chiing toi xi If
toan bd cac cum dang 1ap ctia mdi ciy bang Thuat todn 1. Sau d6 xdy dung cdy phan tich day du tir cay
thu dugc b?mg Thuét toan 2.

Hinh 5 minh hoa mot ciy c6 cdc cAu triic lién tli truc va sau khi dugc xi 1i bdi Thuat todn 1, & day
¢; 1a cac lién tir dang 1ap va X; 1a cic cum déang lap. Hinh 6 minh hoa viéc trién khai Thuét toan 2 trong
d6 A; 1a cac dbi clia thanh phan trung tim H cta cay T va M; 1a c4c thanh phan phu trg cho H.

Hai thuét todn nay st dung ham INSERT-NODE(T', £) trong Thuit toan 3 d€ chén céc nut trung gian
vao gilta mot nut 7" va danh sach £ cac nut con cta 7'. Nut méi nay la nut con cua 7, cé cung nhan véi



Thuat toan 1 PROCESS-CONJ(T')

Input: Mot cay cu phap T

Output: Cay T véi cac cum lién to duge xu 1i
1: for K € T'kids do

2 if IS-PHRASAL(K) then

3 K < PROCESS-CONJ(K);
4:  end if

5: end for
6
7
8
9

: (C1,...,Ck) < CONJ-GROUPS (T .kids);
: fori =1to kdo
if |C;|| > 1 then
: INSERT-NODE(T, C;);
10:  end if
11: end for
12: if k > 2 then
13:  for i = k downto 3 do

14: L+ Ci1Uci—1UC;;

15: T* < INSERT-NODE (T, £);
16: Ci1 < T,

17:  end for

18: end if

19: return T

T = T
gl = — T
X1 C1 X2 Co X3 X1 C1 T
==
Xo 2 X3

Hinh 5: Xt Ii cdc cum lién tit bang Thuét toan 1.

T va c6 danh sich con 1a £. Ham CONJ-GROUPS (L) tra vé k cum thanh phan C; cta £ dya trén k — 1
lién ti ¢y, ..., cp—1. Ham NEW-NODE(!) tao mot nit méi c6 nhan /.

Thuat toan 2 st dung mot s6 ham phu trg sau. Him HEAD-CHILD(X) chon nut con trung tim cuia
mot nit X dua trén bang thanh phan trung tim. Bang 4 12 bang thanh phan trung tim cho VietTreebank.
Ham IS-LEAF(X) kiém tra tinh chat 14 ca ndt X . Ham IS-PHRASAL(X ) ki€m tra xem X c6 phai 1a mot
cum hay khong.? Cac ham ARG-NODES(H, £) va MoD-NODES(H, £) tuong ting tra vé danh sach cac
it dbi va phu trg ctia niit H. Danh sach £ chifa tit ca cac nit anh em ctia nit H.

Vi du, Hinh 7 minh hoa cdy ct phép ctia cAu “Ho sé khong chuyén hang xudng thuyén vao ngay mai.”
trich tf VietTreebank vdi céu triic ngodic nhu sau:

(s
(NP (P ho))
(VP (R s&) (R khéng) (V chuyén)
(NP (N hang))
(PP (E Xuéng)
(NP (N thuyén)))
(PP-TMP (E vao)
(NP (N ngay mai)))))

ZNiit cum 2 niit khong phai nit 14 hodc niit tir loai, nghia 1a né phai c6 it nhét 1a hai nit con, hodc c6 mot niit con khong
phai nat 1a.



Thuat toan 2 BUILD-DERIVED-TREE(T')
Input: Cay cu phap 7" da dugc xu li cac cum lién tu
Output: Cay phan tich c6 gbc 1a T

1: if (not IS-PHRASAL(T')) then

2: return 7’;

3: end if
4: H < HEAD-CHILD(T);
s: if not IS-LEAF(H) then
6: for K € T'kids do
7
8
9

K < BUILD-DERIVED-TREE (K);
end for
: A< ARG-NODES(H, L);
10: M < MOD-NODES(H, L);
1: m < ||M|;
12 if m > 0 then
13: L+ {H}UA,
14: T* < INSERT-NODE (T, £);
15:  endif
16: (Ml,MQ,...,Mm)%M;
17 fori=1tom —1do

18: L+ {M;,T*},

19: T’ < INSERT-NODE(T', L);
20: T «+ T,

21:  end for

22: end if

23: return T

Thuét toan 3 INSERT-NODE(T', £)

Input: Cay T va danh sach cac niit con £
Output: Nt méi 7% 1a con ctia T va la cha ctia £
T* < NEW-NODE(T.1label);

T* kids + L;

T.kids < T.kids \ £;

T.kids < T'kids U {T*};

return 7%;

AN S

Céc nut con trung tdm cda cac cum dugc khoanh tron. Cay phén tich cta cau vi du sinh béi Thuét toan 2
dugc cho trén Hinh 8, cdc nut trung gian cheén thém la cac nit dugc dong khung.

5.2 Trich rut cac cay co ban

Trong budc nay, mdi cdy phan tich dugc phan rd thanh mot tip cic cdy co ban. Cac chu tric dé quy cia
ciy phan tich dudc tich ra thanh cic ciy phu trg, cic ciu triic khong dé quy con lai dudc tach thanh cic
ciy khdi tao. Cac cdy co ban dudc trich rit ra déu thudc mot trong ba mau tuong ting véi ba kiéu quan hé
clia nit neo véi cdc nit khac. Ba mau nay dudc minh hoa trong Hinh 9.

Quia trinh trich rit thuc hién viéc chép cdc niit clia ciy phén tich d€ xay dung cic cdy co sd. Két qua
trich rit gdm ba tap cdy: tap S chifa cic ciy spine (cac cdy khdi tao), M chia cdc cy phu trg va C chda
cic cdy dang lap.

Dé xay dung céc co ban tt mdt ciy phan tich 7', trudc tién ta tim dudng di trung tim { Ho, Hy, ..., H,}
ctia T bang thi tuc HEAD-PATH(T). Pudng di trung tam xuét phat tit 7" 1a dudng di duy nhit tit 7" t6i mot
niit 14 trong d6 mdi niit trir 7' déu 1a niit con trung tdm ctia niit cha. O day Hy = T va H ; 1a cha ctia niit
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Hinh 6: Vi du minh hoa viéc xay dung cay phan tich

NP PP PP-TMP

Ho s& khong chuyén @ @@P
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thuyén ngay mai

Hinh 7: M6t cay cu phap

con trung tdm H; 1. V4i mdi niit cha P va nit con trung tdm H, ta ldy danh sach £ céc niit anh em cla
H va xé4c dinh quan hé giita H va £. Néu d6 1a quan hé dang lap thi trich ra mot cdy dang 1ap; néu d6 la
quan hé phu trg thi trich ra mot cdy phu trg, néu 12 quan hé vi tii—ddi thi trich ra mot cdy khdi tao. Thuat
toan 4 la thuat toan trich rut cac cdy c¢o ban tir mot ciy phan tich. Thuat toan nay st dung cac ham nhu
sau.

Thuat toan 5 trich it cdy khdi tao (spine). Ham MERGE-LINK-NODES(T") ghép cdc niit lién két cla
mot cdy spine thanh mot nut (xem Hinh 11). Cac thuat todn 6 va 7 la cac ham tucng tung trich rit cac cay
phu trg va cy déng 1ap. Vi du, tit cAy phén tich & Hinh 8, ta trich dugc 9 cy cd ban nhu trén cac Hinh 10
vall.

5.3 Loc bo cay khong hgp 1é

Céc 16i chii giai 1a khong thé tranh khoi dbi véi cac treebank 16n, nhiing 15i trong cic ciy phan tich ci
phép sé din dén céc ciy co ban khong hop 1. Cy co ban dudc goi 1a khong hop 1é néu n6 khong thoa
man mdt yéu ciu ngdn ngit hoc nao do.

Dua trén mot s6 tri thifc ngdn ngit tiéng Viét, ching tdi da xdy dung mot bo luat dé loc cic cay co
ban khong hop 1. Vi du, trong tiéng Viét, mot tinh tir (hodic mdt cum tinh tir) ¢6 thé lam phan phu clia
mot danh tif (hodic mot cum danh ti), tuy nhién né ludn phai di sau danh tii. Vi vy, néu c6 ciy cd ban
trong d6 c6 tinh tit nam bén trdi danh tit thi cdy nay 1a khong hdp 1&, can dudgc loc ra. Mot vi du khac vé
kiéu cay khong hop 1é 1a cy khdi tao trong d6 miit trung tim cé nhiéu hon 4 d6i bat budc, trudng hop
khong x4y ra trong tiéng Viét, nhu cdy trén Hinh 12. Thong qua viéc kiém tra tinh hop 1é clia tip cdy co
ban dudc trich riit, chiing toi da dé xuit nhiéu cai tién va stta 16i cho VietTreebank, giip niang cao chit
lugng clia treebank tiéng Viét.

5.4 So sanh véi thuat toan cua Xia

Céch tiép can trich rit vin pham LTAG ma chiing toi trinh bay tuong déi gidng v6i phuong phap trich
rdt vin pham dugc dé xuit bdi Xia [28]. Tuy nhién, c6 mot s6 diém khac nhau vé phuong phép thiét ké
va cai dit thuat todn giita hai cach tiép can.
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Hinh 8: Cay phan tich cta cay cu phap trong Hinh 7
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Hinh 9: Cdc miu ciy co sd spine (ing véi quan hé ddi—vi tir) va phu tr¢ (Gng v6i quan hé phu trg hoic
déng lap

Tht nhét, trong budc xdy dung cdy phan tich, trude tién ching toi xi I toan bo cac cum lién tir dang
14p cta cay ct phdp trude khi phan biét cdc thanh phan d6i va phu trg, thay vi xit 1i dong thdi ca ba dang
cAu tric. Viéc xi If tuan tu nay dé hiéu va dé cai ddt hon vi cac cum ding lap c6 clu tric khac véi cac
cAu tric d6i va phu tro. Thit hai, trong budc trich rit cdy cd ban, chiing tdi khong tich mdi niit ctia ciy
thanh hai thanh phan trén va duéi nhu trong cach tiép can clia Xia. Céc nit clia ciy phan tich dugc sao
chép truc tiép sang cdc cdy co ban. Viéc sao chép truc tiép ma khong tach niit 1am ting tinh hiéu qua thdi
gian va khong gian ctia cac thudt toan. Thit ba, qua trinh trich rit ciy dugc phén ra thanh cac thu tuc con,
goi tuong hd qua lai d€ Lip lai qua trinh trich rit trén tiing cdy con c6 miit gbc chua dugc xit 1i. Cac ham
dé quy tuong hd dudgc thiét ké k§ ludng dam bio khong c6 10i goi thira, mbi mot niit clia cAy phan tich
chi dugc x li mot 1an. Tinh hiéu qua va dé tdi uu hoa ctia phuong phap “chia dé tri” da dudc chiing minh
trong 1i thuyét thiét ké thuat todn.

6 Két qua thit nghiém

Chiing tdi chay cdc thudt toan trich rit trén treebank tiéng Viét va trich hai vin pham. Vin pham thi
nhit, G1, st dung bd nhin gbc clia treebank. Vin pham thi hai, G, st dung bo nhan thu gon, trong d6
mot sb nhin ciia treebank dugc ghép thanh mot nhan, nhu trén Bang 2. Vin pham G nhd hon G, trong



Thuat toan 4 BUILD-ELEMENTARY-TREES(T')
Input: 7" 1a mot cay phan tich
Output: Cic tap cdy cd ban S, M, C

1: if (not IS-PHRASAL(T)) then
return ;
3: end if
4 {Hy,Hy,...,H,} < HEAD-PATH(T);
5: ok < false;
6: P+ Hy;
7
8
9

»

: for j < 1tondo
L < SISTERS(H;);

if [£| > 0 then
10: Rel < GET-RELATION (H}, L);
11: if Rel = Coordination then
12: C < C UBUILD-CONJ-TREE(P);
13: end if
14: if Rel = Modification then
15: M < M UBUILD-MOD-TREE(P);
16: if j = 1 then
17: S < S UBUILD-SPINE-TREE (P);
18: ok < true;
19: end if
20: end if
21: if Rel = Argument then
22: if not ok and not IS-LINK-NODE(P) then
23: S < S UBUILD-SPINE-TREE (P);
24: ok < true;
25: end if
26: end if
27:  else
28: if not IS-LINK-NODE(P) and IS-PHRASAL(P) then
29: S < S UBUILD-SPINE-TREE(P);
30: end if
31:  end if
32: P Hj;
33: end for

khi van m6 ta dudc hau hét cac cu triic ci phdp cung loai clia G ; diéu nay gitip gidm bét van dé dit lidu
thua, ting do chinh x4c khi st dung viin pham trong cdc bo phan tich cd phép (don dinh hoiic thdng ké).
Ngoai ra, kich thu6c ctia viin pham ciing da dugc chiing minh 14 mot nhan td quan trong trong phan tich
phu thudc va phan tich cu phap bo phan [4].

Chiing t6i dém sb cdy co ban va ciac mau ciy>. Kich thudc ctia hai vin pham dudc cho trong Bang 3.
C6 15035 tir duy nhét trong treebank va trung binh mot tit gin vé6i 3.07 cdy co ban. Chiing toi ciing dém
s6 quy tic phi ngit canh ciia cac vin pham trong d6 cic quy tic dugc xay dung don gian bang cach doc
cdc mau cay (ki hiéu trai clia quy tic 1a nit gbe, cac ki hidu bén phai ctia quy tic 1a cac miit con ctia gbc).
Céc vin pham G va Gy tuong tng c6 851 va 727 quy tic phi ngit canh.

Dé dinh gia do phi clia treebank tiéng Viét, chiing t6i dém sé mau ciy dng véi kich thuée cta
treebank. Hinh 13 minh hoa s mAu ciy ting dan theo kich thuéc ctia treebank dudc st dung. Viéc hoi
tu it chdm cta s6 mau cdy cho thiy kich thudc hién tai ctia VietTreebank 1a chua dii 16n d€ phii hét cac

3MAu cy 1a cdy cd ban bd di niit neo.



NP NP NP NP VP VP PP
\ \ \ \ SN PN PN

P N N N R VP* R VP* E NPl VP*

Ho  hang ngay mai thuyén sé khong xubng

Hinh 10: Cac cdy co ban

Thuat toan 5 BUILD-SPINE-TREE(T)

Input: Mot cay phén tich T
Output: Cay khdi tao dang spine
. T, < COPY(T);

1

20 P+ T,

3: H < NULL;

4: repeat

5. H < HEAD-CHILD(P);

6: L < SISTERS(H);

7. if |£| > 0 then

8: Rel <— GET-RELATION(H, L);
9: if Rel = Argument then
10: for A € Ldo
11: BUILD-ELEMENTARY-TREES(A);
12: Akids « 0;
13: A.type < Substitution;
14: end for

15: else
16: for A € Ldo

17: Pkids < Pkids\ A;
18: end for

19: end if
20:  end if
21: P+ H;

22: until (H = NULL)
23: return MERGE-LINK-NODES(71});

mau cud phép cia tiéng Viét.

Chiing toi da phat trién mot chuong trinh phan mém c6 tén LExtractor cai dit cic thuat toan trich
rit vin pham & trén. Chuong trinh dugc viét bang ngon ngit lap trinh Java va dudc phan phi dudi dang
phan mém tu do cho cong ddng nghién ciu va ting dung theo gidy phép GNU/GPL*. Chuong trinh chay
nhanh va hiéu qua: d€ trich rit toan bo vin pham G & trén chuong trinh chi can chay trong 165 gidy
trén mot mdy tinh cd nhan thong thudng. Chuong trinh LExtractor dugc thiét ké va cai dit tuong db6i
tong quat, dé dang st dung dé€ trich rut vin pham tif cc treebank cta cac ngdn ngit khic. Moi thong tin
lién quan téi ddc trung ctia ngdn ngl dugc tach ra khoi 16i chuong trinh trich rut. Do d6, ngudi st dung
chuong trinh trén mot ngdn ngit khac chi cin cung cp thong tin lién quan t6i treebank ctia ngoén ngit d6

du6i dang céc bang nhin, bang thanh phan tif trung tim va bang dbi.

*Chuong trinh chay va ma ngudn c6 thé tai tit dia chi http-//www.loria.fr/~lehong/tools/vnLExtractor.php
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Hinh 11: Ghép cdc ndit lién két. Pudng di trung tim dudc ddnh diu bang nét doi

Thuat toan 6 BUILD-MOD-TREE(T)

Input: Mot cay phén tich T

Output: Mot cay phu trg

T, + COPY(T);

H < HEAD-CHILD(1¢);

Hkids < 0;

H.type < Foot;

M <+ MODIFIER (H);

T’ + BUILD-SPINE-TREE(M);

if |M kids| > 1 then
BUILD-ELEMENTARY-TREES(M);

end if

M T

: return Tg;
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1}5 NP, NP, NP, NP, NP, NPJ
véi

Hinh 12: Mot cay khong hop 18

7 K&t ludn va hudng phat trién

Trong bai bdo nay, ching t6i di gidi thiéu cic thuit toan va mot hé thdng tu dong trich rit cdc vin pham
LTAG tif treebank. Hé théng dudc thit nghiém d€ trich rit vin pham LTAG cho tiéng Viét tif treebank
tiéng Viét.

Miic du vin pham LTAG thu dudc da phi hoan toan cic céu triic ct phdp cla treebank, sb6 méu cay
ctia vin pham hoi tu rit cham cho thiy c6 nhiéu ciu triic cii phap chua dugc ma hod trong treebank, n6i
cach khac 1a treebank tiéng Viét chua dii 16n hoiic chua di dién hinh d€ phii hét cic miu cd phdp cla
tiéng Viét.

Khi tién hanh ddnh gid két qua phan tich cd phap tiéng Viét st dung bo phan tich ci phap LLP2 [11]
chiing ti nhén thiy tiéng Viét c6 dd nhap nhang ci phap rit cao. Vi du, khi st dung mot vin pham LTAG
kich thuéc trung binh d€ phan tich cti phap 70 ciu c6 do dai nhé hon hay béng 15 tir thi két qui thu dugc
12 mbi cau c6 trung binh 49.6 cach phan tich, trong d6 chi ¢6 14 cau c6 duy nhit mot cach phan tich.



Thuat toan 7 BUILD-CONJ-TREE(T)

Input: Mot cay phén tich T
Output: Mot cay dang lap

1: T, + COPY(T);

2: H < HEAD-CHILD(T);

3: BUILD-ELEMENTARY-TREES(H);

4: K < COORDINATOR(H);

5. BUILD-ELEMENTARY-TREES(K);

6: Hkids < 0;

7. H.type < Foot;

8 K.kids < 0;

9: K.type ¢ Substitution;

10: return T,;
Loai Nhan goc | Nhan trong G,
cum danh tt | NP/WHNP NP
cum tinh tt | AP/WHAP AP
cum phé tr | RP/WHRP RP
cum gidi to | PP/WHPP PP
ménh dé S/SQ S

Bang 2: Ghép mot s6 nhin ci phép clia VietTreebank thanh mot
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Hinh 13: S6 méu cay ting dan theo kich thudc ctia treebank. Truc = biéu dién phan trim kho vin ban
dudgc st dung d€ trich rit viin pham, truc y bié€u dién s6 lugng mau cay tdng thé (A), miu ciy khdi tao
(0) va mau ciy phu trg (¢) thu dudc.

Trong thoi gian téi, ching t6i du dinh danh gia mot cach toan dién hiéu qua cling nhu do chinh xac cia
chuong trinh phan tich cu phap va van pham ma chuing t6i da xay dung.

Hién tai, ching t6i cling dang thit nghiém viéc trich chon mot vin pham LTAG cho tiéng Phap, tir
treebank tiéng Phap [2]. Dua trén cic két qua trich rit, chiing toi ciing du dinh so sanh cac céu tric ci
phép clia tiéng Phdp va tiéng Viét mot cach dinh lugng d€ tim cac diém chung, phuc vu mot sd nghién
ctfu dbi chiéu gitta hai ngon ngi.



Kieu ‘ SO cay ‘ S0 mau cay

G1 46382 2317
Cay khéi tao | 24973 1022
Cay phu trg 21309 1223
Cay déng lap 100 72
G 46102 2113
Cay khéi tao | 24884 952
Cay phu tr¢ | 21121 1093
Cay dang lap 97 68

Bang 3: Hai van pham LTAG dudc trich rut tit VietTreebank

| Nhan | Hudng chon | Danh sich wu tién

S Tréi S VP AP NP
SBAR Trai SBAR S VP AP NP

SQ Tréi SQ VP AP NP

NP Tréi NP Nc Nu Np N P

VP Tréi VPVAAPNNPS

AP Trai APANS

RP Phai RPR T NP

PP Trai PP E VP SBAR AP QP
QP Trai QP M

XP Trai XP X

YP Trai YPY

MDP Trai MDPTIAPR X

WHNP Tréi WHNP NP Nc Nu Np N P
WHAP Tréi WHAPAN VP X
WHRP Trai WHRPPET X

WHPP Trai WHPP E P X

WHXP Trai XP X

Béng 4: Bang thanh phan trung tAm cho treebank tiéng Viét
Ldi cam on
Cong trinh nay dugc su hd trg tai chinh ctia dé tai nghién ctiu khoa hoc QT-09-01 thudc Pai hoc Qubc
gia Ha Noi.
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