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Tom tit

Viéc phan nhom cac cum tir tiéng Viét dong mét vai tro hét sirc quan trong trong
cdac ung dung thuc té nhw tim kiém théng tin, trich chon théng tin, va dich may.
Pé thuee hién tot cong viée nay, ching téi da khao sat cac phwong phap hoc may
duwoc dp dung thanh cong cho cdc ngon ngir bao gom tiéng Trung, tiéng Nhdt, va
tiéng Anh. Sau khi khao st cac phiong phép ndy ching téi da lwa chon phwong
phap Conditional Random Fileds va Online Learning nhuw la cong cu chinh trong
viéc xdy dyng mét bg phdn cum tir Tleng Viét. Nghién ciru vé phan cum tir tiéng
Viét la khd méi mé doi véi bai todn tiéng Viét. Do dé bai bdo ndy khéng nhing
trinh bay viéc thiét ké mé hinh ma con trinh bay nhitng nét co ban nhdt hay
nhitng yéu té chinh lién quan dén khia canh ngén ngit trong bdi todn phdan cum.
Chung t6i ciing da khao sat va xday dung mot tdp cac nhan cing nhu mot bo dir
liéu thir nghiém dé thye hién viéc danh gid mo hinh phdn cum ro rang hon. Ngoai
ra chung toi ciing trinh bay cac danh gia dwa trén viéc lva chon cdc thuoc tinh
phit hop cho bai todn hudn luyén déy. Ban bdo cdo ndy bao gém cdc phan: Phcin
[ trinh bay sw khao sat bai toan gop nhom (Chunking) cho tleng Anh va tleng
Trung. Chiing t6i ciing trinh bdy cdc ddc thi cia ngén ngir tiéng Viét. Phan 2
trinh bay cdc ky thudt théng dung dwoc sir dung trong bdi todn phan cum. Phdn 3
trinh bay mé hinh ciia hé thong. Phan 4 mé td cdc thi nghiém ban dau khi thir
nghiém trén tdp Vietnamese TreeBank (VTB). Phan 5 trinh bay mét sé quan diém
ciia tdc gia vé dinh hiedng nghién cieu trong twong lai ciing nhie nhitng nhan dinh
vé badi todn phéan cum tir Tiéng Viét.

Tir khéa: Cum tir, Phan tich cii phdp, Hoc mdy cdu tric



1. Téng quan

Bai toan phan nhom cum tir dugc nghién ciu va duogc sur dung trong nhiéu mg dung
thuc té nhu cac hé thong trich tron thong tin, dich may, va tom tat van ban. Bai toan
phan cum c6 thé hiéu 13 viéc gdp mot diy lién tiép cac tir trong cdu dé gan nhan ch phap
(vi du: cum danh tir, cum dong tir). Viéc nghién ctru bai toan xac dinh nhém cum trén
thé gi¢i di duoc thuc hién kha k¥ ludng va thanh cong cho nhiéu ngdn ngit bao gom:
tiéng Anh, tiéng trung, tiéng Nhat, tiéng Phap. Gan ddy cac phuong phap hoc may da
ching t6 stc manh va tinh hiéu qua khi st dung cho bai toan xtr Iy ngéon ngit tu nhién
bao gém ca bai toan phan cum. Dbi voi bai toan phan cum tiéng Anh, tiéng Trung,
phuong phap hoc may da cho két qua rat tot [1][2]. Vi nhitng 1y do do, chung t61 da
nghién ctru va van dung phuong phap hoc mdy cho bai toan phan cum tiéng Viét.
Truge khi di sau va trinh bay mo hinh cu thé, ching t6i s& tom tit cac nghién ciru phan
cum cho tiéng Anh va tiéng Trung.

1.1.  Nghién ctru cum tir tiéng Anh va tiéng Trung
Theo cac két qua da dugc cong bd & SIGNL2001, cac nhin cum duge chia thanh nhu
sau (http://www.cnts.ua.ac.be/conll2000/ chunking/ ).
Vi du sau day mo ta két qua ctiia bo chunking tiéng Anh.
NP He]| [VP ] [NP the current account deficit | [VP ] [PP to ] [NP
only # 1.8 b11110n] [PP in ] [NP September]
Chung ta c6 thé thdy cac nhin cum tir bao gom:

a) Noun Phrase (NP) M6 ta mot cum danh tir vi du Anh 4y 1 [£ngudi ban t6t cta

t0iZ]

b) Verb Phrase (VP)

Mo td mdt cum ddng tur, 1a mot day céc tu bao g@)m cac dong tur va céc tur b trg

Viduy: Chim [bay lén cao]

c) ADVP and ADJP

Tuong duong véi tiéng viét: cum tinh tir va cum pho tir.

d) PP and SBAR

Twong dwong vai tiéng Viét: Cum pho tir

e) CONIC

Twong duong véi tiéng Viét: Cum lién .
Quan sat cac tap nhan nay ching ta thiy rang chung hoan toan tuong ddng véi cac khai
ni¢m vé tap nhén trong tiéng Viét. Thém nira, hau hét cac ing dung nhu dich may, tom
tat van ban, trich loc théng tin déu cha yéu sy dung céc loai nhin nay. Dé tim hiéu mot
cach ding dén hon ching t6i cling tham khao thém cac nhan cua tiéng Trung boi vi ddy
la ngdn ngtr chau A c6 dic tinh ct phap kha gan gl dbi véi tiéng Viét. Cu thé chung
t6i khao st chi tiét cac hé thong phan cum tir tiéng Trung, dit liéu, ciing nhu cac loai
nhan. Chung t6i tap trung vao tai liéu tham khao [2].




Bdng 1. Cdc nhan cia Chiness chunking [2]

Kiéu nhin Khai bio
ADIJP Adjective Phrase
ADVP Adverbial Phrase

CLP Classifier Phrase
DNP DEG Phrase

DP Determiner Phrase
DVP DEYV Phrase
LCP Localizer Phrae
LST List Marker

NP Noun Phrase

PP Prepositional Phrase

QP Quantifier Phrase
VP Verb Phrase

Béang 1 chi ra mot s6 khac biét cta tiéng Trung, chang han LST, DEG, CLP. DP va QP.
Chung t6i khao sat thém dbi v6i van ban tiéng Viét cho cac loai nhin nay thi thiy rang
khong can thiét co cac tap nhan do.

1.2 Nhan cum tir

Sau khi nghién ctru khao sat ngén ngir tiéng Viét, chiing toi xac dinh nhiing tip nhan
cho viéc phan cum 1 hitu ich ddi véi bai toan nay. Chiing ti chi dua ra nhimg tap nhin
chuan va xuét hién nhiéu trong cdu van tiéng Viét. Tur d0, ching t6i dua ra bd nhan cta
viéc phan cum tir tiéng Viét bao gdm nhu sau:

Bang 2. Nhdn cum tir cho hé phan cum twr Viét

Tén Chu thich

NP Cum danh tur

VP Cum dong tur
ADJP Cum tinh tir
ADVP Cum pho tur

PP Cum gidi tr

QP Cum tir chi s6 luong
WHNP | Cum danh tir nghi van (ai,

cai gi, con gi, v.v.)




WHAD Cum tinh tir nghi van

JP (lanh thé nao, dep ra
sao, v.v.)
WHAD | Cum tir nghi van ding khi
VP hoi vé thoi gian, noi
chdn, v.v.

WHPP | Cum gi6i tir nghi van (v6i
ai, bang cach nao,
V.V.)

Chu ¥ rang b nhan nay dong nhét véi bo nhin trong Vietnames TreeBank (VTB) va sé
con dugc hi¢u chinh trong tuong lai. CAu trac co ban ciia mot cum danh tir nhu sau [8]:
<phan phu truéc> <danh tir trung tAm> <phan phu sau>

Vi du: “mai toc dep” thi danh tir “toc” 1a phan trung tdm, dinh tir “mai” 13 phan phu
trudce, con tinh tir “dep” 1a phan phu sau.

(NP (D mai) (N toc) (J dep))

Mot cum danh tir ¢6 thé thiéu phan phu trudc hay phan phy sau nhung khong thé thiéu
phan trung tam.

Ky hi¢u: VP
Céu tric chung:
Giéng nhu cum danh tir, cu tao mot cum dong tur vé co ban nhu sau:
<bd ngi trudc> <ddng tir trung tAm> <bd ngir sau>
B0 ngir truéc:
Phan phu trudc ctiia cum dong tir thuong 13 phu tir.
Vi du:
“dang an com”
(VP (R dang) (V an) (NP com))

Ky hi¢u: ADJP
CAu tric chung: CAu tao mot cum tinh tir vé co ban nhu sau:
<bd ngit trudc> <tinh tir trung tim> <bd ngit sau>
B0 ngir truéc:
B6 ngit trude cua tinh tir thuong 1a phu tir chi mirc do.
Vi du:
rat dep
(ADJP (R rat) (J dep))

Ky hi¢u: PP
Céu tric chung :

<gidi tr> <cum danh tir>
Vidu:

vao Sai Gon

(PP (S vao) (NP Sai Gon))

Ky hiéu : QP



Céu tric chung :
Thanh phﬁn chinh ctua QP la cac s6 tir. C6 thé 1a s6 tir xac dinh, sb tir khong xac dinh,
hay phan sd. Ngoai ra con c6 thé co phu tir nhur “khoang”, “hon”, v.v. QP déng vai trd
1a thanh phan phu trudc trong cum danh tir (vi tri -2).
Vi du:

nam tram

(QP (M nam) (M tram))
Vi du:

hon 200

(QP (R hon) (M 200))

2. Phuwong phip Phian Cum Tir Tiéng Viét dung CRFs va MIRA

Bai toan x4c dinh nhom cum tiéng Viét duoc phat biéu nhu sau: Goi X 1a cAu dau vao
tiéng Viét bao gém mot day céac tu td ki hiéu X=(X1, Xa,..., X;). Ching ta can xac dinh
Y=(11, Y, ..., ¥,) la mét ddy cac nhén cum tir (vi du: cum danh tir, cum dong tur). Bé
giai quyét ba1 toan ndy chung t6i quy vé vin dé hoc doan nhén ciu tric (& day 1a ciu
trac diy) (co thé dugc thyc hién qua viée sir dung cac mo hinh hoc may [4][5]). Quy
trinh hoc duoc thuc hién bang cach str dung mot tap cac cAu da dugc gan nhian dé huin
luyén md hinh hoc, va sir dung moé hinh nay cho viéc gadn nhan cau méi (khong thudc
tap huan luyén). Dé thyuc hién viéc gan nhin cum cho cau tiéng Viét, ching toi sir dung
hai mé hinh hoc méy cau triac kha thong dung bao gom: CRFs [4] va Online Learning
[5]. Ca hai phuong phap ddi v6i bai toan nay déu duya trén gia thuyét cac tir to trong cau
X=(X1, Xa,..., X,) tudn theo quan hé cua chudi Markov. O day chang t61 st dung mo
hinh Makov bac 1. V& mat Iy thuyét chung ta c6 thé dung mé hinh bac cao hon, tuy
nhién trong khuén kho dit liéu han ché chung t6i chi tap trung vao mod hinh bac 1, con
cac bac cao hon s& dugc thi nghiém & cong viée twong lai.  Trudc khi mé ta chi tiét mo
hinh phan cum, ching t6i gi61 thi¢u moé hinh hoc CRFs va Online Learning sau day.

2.1 M hinh hoc bang CRFs

Mo hinh CRFs cho phép cac quan sat trén toan bd X, nhd do ching ta c6 thé sir dung
nhiéu thudc tinh hon phuong phap Hidden Markov Model (HMM). Mot cach hinh
thirc chiing ta c6 thé xac dinh duoc quan hé giita mot diy cac nhan y va cau dau vao x
qua cong thic dudi day:

exp(zz/?’ktk(yi1ayiax)+zzluksk(ywx)j (1)
Tk Tk

1
p(ylx)—Z(x)

O day, x, y 1a chudi dir liéu quan sat va chudi trang thai tuong Gmg; # 1a thudc tinh cta
toan bd chudi quan sat va cac trang thai tai vi tri i-1, i trong chudi trang thai; s; 1a thude
tinh ctia toan bd chudi quan sat va trang thai tai vi tri i trong chudi trang thai. Thira sb
chuan héa Z(x) dugc tinh nhu sau:



Z(x)= z eXp(Z Z At (Yo, Y X)+ z Z /uksk(yiﬂx)j

O(A,, Ay sy i1, 1,..) 1 céc vector cac tham sO cua mo hinh. Gid tri cadc tham s6 dugc udce

lwong nho cac phuong phap t6i wu LBFGS.

2.2. Huén luyén mé hinh trong s6 bang phwong phap MIRA

Trong bai bao ndy chung t6i ciing trién khai viéc st dung mé hinh hoc Online Learning
(Voted Perceptron) [5] cho bai toan phén cum. Diém manh ciia phuong phap nay la toc
d6 nhanh, dé cai dat, va cho hiéu qua kha cao d6i v6i cac bai toan doan nhéan cu truc,
dic biét 1a dang cu tric ddy nhu trong bai todn phan cum. Thong thudong chi sau
khoang 10 vong lap 1 thuat toan MIRA c6 thé hoi tu. Thuat toan MIRA 13 mot trong
nhitng thuat toan Online Learning phd bién va do chinh xac cho két qua twong duong
v6i CRFs trén nhiéu bai toan khac nhau [5]. Do sy hiéu qua ciia phuong phép nay,
ching t6i s€ xem xét st dung thuat toan MIRA trong bai toan phan cum tir Viét mot
cach hiéu qua nhét.

Ly do chon MIRA

Céc dic tinh cia MIRA khién né phu hop véi bai toan phan cum tiéng Viét sau day:

1) N6 la phuong phap hoc may phan biét'.

2) Phan 16p dugc chia thanh nhiéu bai toan con, trong s6 d6 c6 bai toan hoc 6 ciu
trac bang phan 16p tuyén tinh. Phan tich phu thudc 13 bai toan hoc ¢ ciu truc,
MIRA nam trong sb it cic phwong phap hoc may giai quyét hiéu qua bai toan
nay.

3) Khi da c6 mo6 hinh, budc suy ludn cua MIRA dua trén gidi thuat Hildreth [5] giai
bai toan quy hoach bac hai; khong can t6i cac giai thuat forward-backward,
inside-outside phirc tap nhu CRFs hay cac tinh toan vé phan phdi va tdi wu phirc
tap cua CRFs [4].

Cdch tiép cdn ciia MIRA

MIRA 1a online SVMs® nh¢ dung phép xap xi. Chung ta c6 thé so sanh phuong phap
MIRA véi phuong phap SVM mot cach tom tat nhu hinh 1.

SVMs cho bai toin hoc c6 ciu MIRA
truc (m01 1an cap nhat w ta chon vecto trong s6 mai
gan véi vecto cil nhat)

" Thuat ngit tiéng Anh 1a “discriminative learning”
2 SVMs la viét tit ciia “Support Vector Machines”



tim min||w|| w D = argminy«||w* - w)
v6oi nhiing s(x,y) - s(x,y’) > L(y,y’) | véinhing s(x,y,) - s(x,y’) > L(ysy’) Gng v6i w*
cho V(xy) € T,y’ € chunker(x) cho Vy’ € chunker(x,)

Hinh 1 So sanh MIRA va SVMs

Trong d6 L(y,y’) la ham xac dinh d9 sai sot cta y’ so voi y, tinh bang sd muyc tir trén p’
c6 cung di vao khac y; parses(x) la khong gian tat ca cac cay (tap cac cum) co thé tmg
v6i cau x. Chii ¥ w 13 vector trong s6 tuong mg ddi véi mdi thudc tinh trong khong
gian thudc tinh. Mdi mot gia tri trong w chi ra mirc d¢ anh hudng cua thugce tinh tuong
ing d6i voi tap dir licu huan luyén. Muc tiéu cta bai toan 13 tim vector w phu hop nhat
dé giam thiéu do sai sot khi dung w cho viéc phan cum lai cac cdu trén tap huan luyén
khi so sanh chiing v&i cay phan tich chuan (cum).

Duing k-best MIRA xdp xi MIRA dé tranh sé nhan tang theo ham mii
Chi ap dung rang budc vé 1é cho k ¢ y’ ¢ s(x,y’) cao nhat.

wD = argminys||w* - w'|
v6i1 nhiing s(x,, Vi) - S(XY’) >L(y,, ’) ing v&i w*
cho nhiing y’ € besti(x;, w?)
Hinh 2 k-best MIRA

Hinh 2 1a k-best MIRA tong quat, trong MST tac gia chi str dung k=1. Trong hé thong
hién tai chiing t61 str dung k=1, khi dir li¢u l6n hon chung t6i sé thir nghiém ddi voi cac
gia tri k khac nhau. Thong thuong cac két qua nghién ctu cho thay k=5 hay k=10
thuong dat két qua t6t nhat.

2.3 Thugc tinh

Trong ca 2 mo6 hinh CRFs va Online Learning chung t61 st dung chung mot tap thudc
tinh. Chung t61 sir dung cac “template” sau day dé sinh ra cac thudc tinh cho bai toan
phén cum tur: Cac template duge su dung dé lay cac thong tin tir vung (lexical), thong
tin vé tir loai (part of speech tagging) va thong tin vé nhin cum tir. O trong bang U0O 1a
loai thudc tinh tir vung (xét tir vung & trudc 2 vi tri va POS hién tai). C6 thé xem chi tiét
& Bang 3). Ching t6i str dung cac “template” nay dé sinh ra tdp cac thudc tinh ding
trong moé hinh CRFs [4] va Online Learning [5]. Hi¢n tai thi nghi€m trén tap dir li¢u
CONLL-2000 cho két qua tuong duong voi cac két qua da duoc cong bd dbi véi bai
toan phan cum tir tiéng Anh [9] (c& vao khoang 94% d6 chinh xac). Chung toi hy vong
tap thudc tinh nay s& twong thich ddi véi bai toan gdp nhom tir Viét. Trong phan thuc
nghiém ching t61 s€ mo ta sy so sanh cua hai phuong phap nay trén cung mdt tap dir
liéu chuan (i.e VIB corpus).



Bing 3. Bdng thudc tinh ciia bai todn phin cum tir Tiéng Vigt
L0086 -2.0] - ( et ar truge 2+ trl va POS hign ta)
U0 ax]-1,0]: (et tir e 1 i trl big 1)

0200 U03:2a1,0] (Tir sau vi tri biem )

Ulda20] mrsmlvim
U05:%x]-1,0)%x[0.0]: fir tred va nir bign tad
U06:%ax]0,0) % 1.0] tir sam va o buem tai
U10%g-2,1] - POS frmude 2w
Ull%g-11] POS fhmwéc Lvim
V1290, 1] : POS cia i bida tai
Ul3:%]1,1] - POS ciatirsan 1 vitr
U2, 1] - 05 ci titsm 2vimi

U152, 1] exf-1, 1] U16%-1,1] 30,1}

U17%0,1) %61 1] U18:3%[1, 1) %a2,1]
U202, -1 1] %40, 1]
U211, 1) %0, 1) %1, 1]

U240, 1] %61, 1} %x2, 1]

2.4 Thuat toan gidi ma

Céc mo hinh sau khi udc lugng sé dugc su dung trong thuat todn gidi ma. Thuat todn
giai mé (decoding) cho ca hai mé hinh CRFs va Online Learning déu dua trén thudt toan
quy hoach dong (dynamic programming), hay con goi la thuat toan Viterbi.

3. So d6 hé thong

Hinh 3 mé ta m6 hinh ctia bo gop nhom tir Viét, gdm hai thanh phan chinh. Thanh phan
huén luyén tir tap dit liéu c6 san va thanh phan gdp nhom (decoding). Pé huan luyén
chiing, t61 tap trung vao phuong phap CRFs va Online Learning. M6 hinh CRFs duoc
st dung kha thong dung & cac bai toan phan cum cho cac ngdn ngir khac. Phuong phap
CRF cho Chunking Tiéng Anh di thé hién két qua rat t6t [9], tuy nhién nhuoc diém cua
phuong phap nay la thoi gian tinh toan tuong d6i cham trong truong hop sb luong dir
liéu huan luyén 16n. Mot mit, wu diém coa phuong phap Online Learning la thoi gian
huén luyén kha nhanh va c6 thé ap dung cho mét sb luong dir liéu huan luyén 16n boi vi
ban chit ciia mo hinh nay 1a hoc ting cudng.



CRFs
Data |:> Online-Learning

Chunking
models

Anh dy dang dn com ﬁ

@ DeCOding -

NP[anh 4y] VP[dang dn com]

Hinh 3. M6 hinh hoat dong ctia b gép nhom tir Viét

Chung t6i cling khao sat thém cac phuong phap hoc may str dung trong viéc gan nhan
tiéng Trung [3]. Két qua cho thdy CRFs tot hon SVMs, tuy nhién viéc két hop céc
phuong phap khac nhau (két hop CRFs va SVMs) dem lai két qua cao nhét. Trudc hét
chiing toi chon st dung phuong phap CRFs cho viéc xdy dung cong cu hd trg gop
nhém mau. Cong cu nay s€ dugc su dung dé huan luyén trén mot tap cac dir licu bé sau
d6 dung phuong phap hoc ntra giam sat (semi-supervised learning) dé 1am ting s6 lugng
ctia mau hudn luyén gop nhém tir trude khi dua cho ngudi ding gan nhan.

Pé thuc hién duge viée gan nhan nay, chung t6i 4p dung mo hinh chuyén ddi nhan
B-I-O trong bai toan chunking. Phuong phap nay da duoc khang dinh tinh higu qua cao
khi 4p dung véi cac ngdn nglr khac nhau nhu Anh, Trung, Nhat, ... [1][3]. Noi dung cu
thé cta phuong phap nay cé thé dugc tom tit mot cach hét sitc don gian nhu sau: Véi
mbi mot tur trong mot cum, ta chia lam hai loai B-Chunk va I-Chunk. B-Chunk la tr
dau tién cua cum tir d6 va I-Chunk 1a cac tir tiép theo trong cum. Vi du: (NP (N may
tinh) IBM (PP cua co quan))

Ta c6 thé chuyén thanh dang chuan nhu sau

May tinh N B-NP
IBM N I-NP
cua - B-PP
coquan N [-PP

Phuong phép hoc nira gidm sat (semi-supervised learning) duoc thyc hién bang cach hét
suc don gian dya trén mo hinh Boostraping. Gom céac budc sau day:



Budce 1: Tao bd dit liéu huin luyén bé. Budc nay dugc
thuc hién béng vi€c nhép li€u tir nguoi chuyén gia

Budc 2: St dung md hinh CRFs dé huan luyén trén tap
dit li¢u nay.

Budce 3: Cho tép test va sy dung CRFs dé gan nhan
Bué6c 4: Tao bo dit ligu méi. Bo dit liéu méi duge bd
sung két qua tir viéc gan nhin tip test.

Hién tai chiing t61 dang can thém dir liéu huan luyén tir nhom TreeBank dé huén luyén
mo hinh gdép nhom tir Viét. Nhom dir liéu Vietnamese TreeBank (VTB) s& chuyén giao
dir liéu cho ching t6i trong thoi gian t6i véi s6 luong dit liéu da 16n (10,000 cau) cho
viéc phan cum tir tiéng Viét. Thém nira, cac cong cu vé phan doan tir, gan nhan tir loai,
cling nhu tir dién s& hét sirc can thiét dé xay dung bod phﬁn cum chuan. Hién tai cic tai
nguyén ndy chua hoan toan c6 san. Bai vdy, trong giai doan hién nay, h¢ thong cua
ching t6i moi thir nghiém bo phan cym tir tiéng Viét trén tap dit liéu twong d6i nho do
nhom VTB cung cap.

4. Két qua thye nghiém
4.1 Thir nghiém phian cum toan b§

Chung t61 st dung dir li¢u tr VIB (Vietnamese Tree Bank) cho bai toan phan cum st
dung mé hinh CRFs va m6 hinh hoc MIRA (Online Learning). S6 luong dit liéu khong
nhiéu (trudc mat nhom VTB méi cung cip xap xi 2,000 cau dugce gan nhin) nhung két
qua thuc nghiém rat khich 6. Trudce hét nhiém vu cua chung t6i 1a trich loc dir lidu tur
tap corpus VIB hién c6. Cach sinh dir li¢u chunking tir 1 cdy VTB dugc mo6 td nhu sau
(bang 4)

Budc 1. Lay mot cdy trong VTB

Budc 2. Duyét dén nut 14 trong cdy va sinh ra cac thanh phan
[Word, POS, Chunk]

(Nhan POS 1a nhan cia nut cha va nhan Chunk 1a nhdn cta nut
“ong”.

Budc 3. Chuén héa dit lidu dudi dang B-I-O. Chii y rang cac nhin
& muc chi tiét co thé dugc thay thé & murc cao hon (vi du NP-DOP

¢6 thé thay d6i thanh NP)
<s> Chao_mirng V-H VP
(S-TTL Pai_hoi N-H  NP-
(VP(V-H Chao mung) DOB
(NP-DOB(N-H bai hoi) thi_dua V-H VP
(VP(VP(V-H thi dua) yéu V-H VP
(VP(V-H yéu) nudc N NP
(NP(N nudc)))) TP Y NP-LOC
(NP(NP-LOC(Y HCM Y NP-LOC
TP)(. .) 2005 M NP
Y HCM))(M | . . 0O
2005)))))
)
</s>
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Hinh 4. Mo t4 qua trinh sinh ra dang dir liéu phan cum dung thuat todn & Bang 4.

Pé chung to su hiéu qua cua cic phuong phap, chung ti chia ngau nhién 1,996 cau cho
dit liéu hun luyén va 300 cau con lai dugc dung dé danh gia dg chinh xac ctia chuong
trinh. Sau 50 vong lip, mo6 hinh CRFs cho két qua hoi tu. Ching t6i budc dau danh gia
d6 chinh xac cta phuong phap phan cum dbi véi 300 cau khi thir nghiém trén mé hinh
ding 2,000 cau lam dir liéu huan luyén. Chung t6i danh gia dwa vao d¢ chinh xac tuong
tu nhu phuong phap danh gia cia CONLL-2000 cho bai toan phan cum tir tiéng Anh.
Két qua thuc nghiém duoc thé hién nhu bang dudi day.

Béng 5 Két qua trén tip Vietnamese Tree Bank

Thudc tinh P9 chinh xac Do chinh xac
(CRFs) (MIRA)
Toan b thugc tinh 91.33% 90.96%
Khong dung thugc tinh tr vung 90.88%
89.02%
Khoéng dung bigram 91.72% 89.76%

Bang két qua thé hién rang mic du v6i mot corpus nho, nhung ching 61 da thu dugc
két qua tuong d6i tot (91.72%). C6 thé 1y giai tai sao hé théng phan cum tir ctia chung
t6i cho két qua kha hoan chinh. D6 1a nho kha ning cua céac phuong phap hoc may cau
trac, va cach chon thudc tinh ctia chung t6i. Qua thi nghiém cho thay, hai phuong phap
CRFs va MIRA déu cho d6 chinh x4c vé6i két qua xap xi nhau.

Tuy nhién phuong phap CRFs cho két qua cao hon khi sir dung toan bg thuc tinh mo
ta trong bang 3. Diéu d6 cho thiy ca MIRA 1dn CRFs déu c6 thé thich tmg vé&i bai toan
phan cum tleng Viét. Ngoai ra chung toi ciing so sanh thoi gian huén luyén cua MIRA
va CRF, két qua cho thiy thot gian hoi tu cua MIRA la nhanh hon 30% so v6i phuong
phap CRFs. Trong tuong lai gan, ching to1 s& kiém dinh lai ca hai phuong phap CRF va
MIRA trong d6 mot tap dir li¢u huén luyén 16n hon nhiéu s& duge su dung. Bang 5
cling thé hién viéc danh gia su anh hudng cac loai thudc tinh sir dung trong viéc huin
luyén. Cu thé, thuat ngtr st dung toan bd thudce tinh c6 nghia 1a s dung toan b thudc
tinh da khai bao trong bang va “khong dung thudc tinh tir vung” twong duong voi viéce
ching toi khong xét cac tir vung bao quanh tir can lay nhan. O dong th 3 trong bang 5,
“khong dung bigram” c6 nghia 1a ching t61 khong xét nhan cua cum ding trudc vi tri
can xét. Két qua thi nghiém cho thiy “sir dung toan bd thudc tinh”, nhung khéng sir
dung bigram cho két qua t6t nhét khi so sanh véi cac loai thudc tinh khac. Bang 5 ciing
cho thdy d6 chinh x4c giam kha nhiéu khi ching t6i khong str dung thudc tinh nay.

Béng 6 thé hién d6 chinh xac ciia phuong phap huin luyén thay d6i theo sd vong lap
ctia phuong phap CRFs. Két qua tir bang 6 cho thay cho dén vong lip thw 10, thuat toan
CRFs di cho d6 chinh xac twong duong véi cac vong lap nhidu hon. Diéu d6 cho thiy
trong thuc té, dé tiét kiém thoi gian huan luyén, chiing ta chi can huan luyén trong 10
vong lap.
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Bang 6. Do chinh x4c ciia CRFs thay d6i theo vong lip

Vong lap Khoéng | Khong Toan bd
dung dung tu | thude
bigram | vung tinh

10 91.35 90.69 91.16

20 91.25 90.91 91.21

30 91.45 90.84 91.09

40 91.52 90.74 91.52

50 91.72 90.88 91.33

Trong giai doan tiép theo, sau khi c6 mot sé lugng dir liéu va cac két qua cua cac cong
cu nhu phén doan tur (SP8.2), gan nhan tur loai (SP8.3), ching t61 c6 thé thuc hién dugc

cac thi nghiém mot cach t6t hon. Bang 5 va 6 cho thay vOi viée chi st dung mot sd
luong corpus v6i dung luong bé, bd phan cum da dat dén mot két qua rat dang khich 18
(91.92%). Trong twong lai gan chiing t6i s& thuc hién viéc huan luyén lai mo hinh phan
cum sau khi ¢6 thém corpus bo sung tir nhém dir liéu VTB.
4.2 Thir nghiém phan cum danh tir

Véi dir liéu hién tai dé xay dung mot by cong cu gan nhan tur loai du tdt cho viée st
dung thuc té 1a chua dugc. Do d6, chung téi tién hanh nghién ctru xay dung bd nhan
dang cum danh tur.

Chia tap dit liéu ngiu nhién theo ti 1& 2:1, hai phan cho huin luyén va mot phan dé
kiém thtr mé hinh. Thong ké vé tap dit liéu nhu sau:

S6 cau S6 tir S6 cum danh tir
Dir liéu huén luyén 1812 38679 9912
Dir liéu kiém tra 905 19427 5021
Tong 2717 58106 14933

két qua tot nhat thu dugc cho bai toan déan nhan cum danh tir khi chung t6i st
dung cac mau thudc tinh sau:

Bang 7: Cac mau thudc tinh lién quan dén nhan cu phap

Mau thudc tinh unigram Mau bigram
%x[0,1] %x[-1,1] %x[0,1]/%x[1,1]
%x[-2,1] %x[-3,1] %x[0,11/%x[-1,1]
%x[1,1] %x[2,1]
%x[3,1] %x[0,0/%x[1,0]

%x[1,0]/%x[2,0] %x[-1,11/%x[0,1]
%ox[-2,11%x[-1,1] | %x[-2,1)/%x][-1,1]/%x[0,1]
%x[1,11/%x[0,11/% | %x[0,1]/%x[1,1]/%x[2,1]
x[1,1]
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Bang 8: Cac mau thudc tinh két hop giita tir vung va nhan ct phap st dung cho bai toan gan

nhan cum tur

Mau thudc tinh unigram Mau bigram
%x[0,0]/%x[0,1] %x[-1,0]/%x[-1,1] %x[0,0]/%x[0,1]
%x[1,01/%x[1,1] %x[0,17/%x[0,0V/%x[1,1] | %x[-1,0/%x[-1,1]
%x[0,17/%x[0,0]/%x[-1,1]

Két qua 5 lan tha nghiém lga chon ngéu nhién tap dir li€u hoc va kiém tra dugc md ta

trong bang va bi¢u do6 dudi:

Accuracy (%) | Precision (%) | Recall (%) F1 (%)
TNI 93.61 82.59 82.83 82.71
TN2 93.71 82.34 83.00 82.67
TN3 94.05 82.50 83.68 83.09
TN4 93.26 81.68 81.60 81.64
TNS5 93.68 81.59 82.05 81.82

Bang 9: Két qua thtr nghiém 5 1an ddi v6i bai toan phan cum danh tir

96 -
9
92 -
90
88 -

86
qa ~fli—Precision

82 - = ﬁ——:_—_‘:-‘:a\ - " Recall

80 - —F1
78
76
74 -

— N

v—‘-.._____‘______..’

L

=& Accuracy

TN1 TN2 TN3 TN4 TN5

Hinh 5: Két qua thir nghiém 5 1an doi véi bai toan phan cum danh tir

Tu két qua trén co thé théy, dd chinh xac & mirc tir kha cao, trong cd 5 thuc nghiém déu
> 93%, tuy nhién & mirc cym tir van chua tdt 1am. Su chénh 1éch két qua nay duogc hiéu
nhu sau: gia st mot cum danh tir gdm m tir, hé théng gan nhan m-1 nhin dung va chi
mot nhin sai thi cum tir nay van bi coi 14 gan nhan sai. Chung t6i tin rang nhitng nhuoc
diém nay s& dugc khic phuc khi dit liéu huan luyén 16n.
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5. Thao luan

Quan sat tap dir liéu tiéng Anh tir CONLL-2000 shared task va tiéng Trung (Chiness
Tree Bank), chung t6i nhan thdy cac khai niém vé gan nhin hau nhu tuong dong voi
tiéng Viét. Dya trén co s& do va trén co so tham khao nhém VTB (Viet Tree Bank)
chuing t61 chon tdp nhan nhu trinh bay trong bai bao nay.

Ddng thoi, chung toi cling da xdy dyng mot bo cong cu phan cum tur tiéng Viét, st
dung hai phuong phap hoc may céu trac bao gom CRFs va MIRA. Cong cu nay di duoc
huén luyén trén mot tap dir liéu VTB gdm khoang 2,000 cdu. Qua trinh thir nghiém cho
thdy mo hinh dé ra hoan toan tuong thich voi dir liéu VTB. Mac dau v6i s luong dir
liéu khoang 2,000 cau, nhung nhiing két qua ciia né thé hién ring mé hinh CRFs va
Online Learning la cac lwa chon ding dan cho bai toan gop nhom cum tir tiéng Viét.
Pay 1a hai phuong phéap kinh té, dam bao ca vé mit thoi gian 13n d6 chinh xac. Céc két
qua thu duogc ddi véi hé théng gép nhom cum tir tiéng Viét dung dir liéu chuan VTB thé
hién sy phu hop khi van dung cac phuong phap hoc may ciu trac (CRE++, MIRA).
Chung t0i hy vong két qua s& t6t hon nita khi thir nghiém mé hinh nay véi mét luong dit
liéu 16n hon. Trong tuong lai chung t61 s€ thir nghi¢m bd gdp nhom tir Viét voi dir ligu
cd 10,000 cau.

Lo1 cam on

Nghién ctru nay dugc thyc hién trong khuon kho Pé tai Nha nugc “Nghién ctru phat
trién mot s6 san pham thiét yéu vé xir 1y tiéng néi va van ban tiéng Viét” ma sb
KC01.01/06-10.
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Phu luc 1: Phwong phap xay dung dix li€u gan nhan tw loai cho cum danh tir (NP)

Vi du vé mot cau trong tap dir liéu da dwoc phan tich ct phap: “Ngay thir ba phiic
thAm vu an Li Thi Kim Oanh : .”

(S-SPL-TTL
(NP-TMP (N-H Ngay)
(NP (N-H tht ) (M ba)))
(VP (V-H phuc thém)
(NP-DOB (N-H vu &n) (NP (Np-H L& Thi Kim Oanh))))

. )

Biéu dien dang cay cia vi du trén nhu hinh vé sau:

(phicthdm | [n-H )

Mp-H
LS Thi Kim Oanh

Céc cum danh tir duoc trich ra ¢ vi du trén la: “Ngay thtr ba”, “vu an La Thi Kim Oanh”.

Pé trich chon dugc nhitng cum danh tir ndy, chung t6i xdy dung mot sd quy tic trich
chon dua vao ciy phan tich cti phap. V& co ban s& lya chon cic nhanh c6 nhén 1a NP va
cac NP nay 1a khong 16ng nhau. Tuy nhién, do tinh chét phic tap cia tiéng Viét, mot sd
NP chira phan bd nghia sau nén ta can xem xét thém nhiing tiéu chi khac. Vi du cau trén,
nhanh NP-DOB chira cum NP bén trong, tuy nhién néu tach thanh hai cum 1 “vu 4n” va
“La Thi Kim Oanh” thi s& 1am mat di mot phan ¥ nghia. Hon nifa, theo ciu tric cia cum
danh tur tiéng Viét thi “vu 4n La Thi Kim Oanh” cling 1a m6t cum danh tir, trong d6 “vu

an” 1a danh tir trung tdm, “L4 Thi Kim Oanh” 1a danh tir b nghia. Vi nhitng trudng
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hop nay, chung t6i bd sung thém cac quy tic khac lién quan dén d6 sau ciia nhanh, nhan
ctua cac nhanh anh em véi danh tir trung tam.
Céc tiéu chi dé trich rat cac cum danh tir co s& mot cach tu dong tur tap dir licu da phan
tich ct phap Viet Treebank nhu sau:
e Néu nhanh NP c¢6 d0 sau 1a 1 thi cum danh tir s& 13 toan bd nhanh NP d6. Vi du
cau: “Cac tai xé voi v chay xudng ddi vao tay anh CSGT manh gidy nho”.
Trong ciu nay, nhanh NP dau tién c¢6 do siu bang 1 nén cum danh tir s& 1a toan

bo nhanh NP nay: “Céc tai x&”

)

-N P-SUB -AF'-F'RD

e Néu nhanh NP ¢ d9 sau bang 2 thi cum NP s& gdm phan dau, danh tir trung tim
va phan sau, trong d6 phan sau 13 cac nhanh c6 nhan khac PP (cum gidi tir) va
SBAR. Van xét vi du trén, hai nhanh NP c6 do siu bang 2 dugc lwya chon 1a “tay
anh CSGT” va “manh gidy nho”. Hai cum nay chira danh tir trung tim, theo sau
la cum danh tir hoac cum tinh tir (AP). Diéu nay phu hop voi cAu trac cum danh
tir nhur da trinh bay & phan trén. Mot trudng hop khac ciing kha phé bién trong
tap dir liéu la cum danh tir co s¢ chita cum dong tir (VP) dung sau danh tir trung

tam:
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NF'—SUE

=
“!

nhan chiing ]

(== ) @)

Trong vi du ndy, “gidy t& mua ban” 1a mot cum danh tir.

Mot s truong hop dic biét ddi voi cac nhanh NP ¢6 d6 sdu bang 3 nhung van
dugc xét nhu mot cum danh tir co s6. Nhitng truong hop nay, ching téi lya chon
cac nhanh NP c6 d6 séu bang 3, chi gdm danh tir trung tim va theo sau la mot
NP c6 do sau b?mg 2. Vi du hinh trén, “vi nhan ching déac biét nay” 1a mot cum

danh tur co so.

Céc truong hop nhanh NP con lai chung t6i chi lua chon nhiing tir & d6 sau bang
1 thudc cum danh tir co s& , vi du:
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Trong trudng hop ndy, nhanh NP twong ddi phirc tap. Lua chon cac tir & do sdu
b?mg 1 ciia nhanh NP-DOB ta thu dugc cum danh tir co s& “mdt s6 can bo”,
“nhan ching”.

Ngoai ra, ching t6i cling xem xét cdc nhanh c6 nhan QP la cac cum danh tir chi

s0 luong:

- Néu QP c6 d6 sau bang 1 va chira danh tir thi cum danh tir s& 13 toan bo
nhanh QP d6. Vi du: “15 g”, “600.000 dong”
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- Néu nhanh c6 nhian QP va chtra NP c6 d6 sdu nhé hon hodc bang 2 thi
cum NP s€ toan bd nhanh QP. Vi du: “trén 900 ho dan” va “trén 31 ha
dét san xuét chinh” 14 mot cum danh tu.

=
= =

=
)
= = = =
trén 31 ha] [N-H
T =

(gat]) [(sanxum] [aH)

=

| chinh |

- Néu nhanh c¢6 nhin QP c6 d6 sau 16n hon 3 nhung chira NP ¢6
do sau béng 1 thi cum danh tir sé gém cac tur thuoc nhanh QP
c6 d0 sau la 1 va nhanh NP d6. Vi du, cum danh tir dugc trich

chon trong hinh vé& duéi 12 “gan bay tiéng dong hd”
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Pbi v6i cac cum chira ddu phay, hodc lién tir “va”, tiiy timg trudng hop s& duoc
phén tach thanh hai cum hodc mé rong thanh mot cum. Vi du trong cau: “Khoi mit mu,
Nguyén phai dung tay va chan dap bé cac ctra kinh cho khoi thoat ra ngoai ...” thi “tay
va chan” dugc coi 1a mot cum danh tir. Tuy nhién, trong vi du sau: “Tuy nhién, HDXX
van quyét dinh cong khai bing ghi hinh va cudc ddi chat ndy dé cac ludt su, cir toan
theo ddi” thi “bang ghi hinh va cudc ddi chat nay” duoc tach thanh hai cum danh tir:
“bang ghi hinh”, “cudc dbi chit nay”. Cum “céc ludt su, cir toa” dugc coi 1a mot cum
mic du c6 ddu phay ¢ gitra.

Mot s6 truong hop déac biét, cum danh tr chira dau nhdy kép, vi du trong cau:
“Nhuwng chitng cir thu thdp dwoce van con mong, phai lam sao dé bt qua tang viéc giao
nhén tién giita cdc “trum” trong dwong ddy ndy.”, cac “tram” dugc coi 1a mot cum
danh tur co s0.

Pé rut ra dugc nhiing tiéu chi trén, chung t6i da phai nghién ctru va tim hiéu k¥
ludng vé tap dir liéu, ddng thoi két hop véi két qua thuc nghiém dé chinh sira dan nhimg
tiéu chi nay sao cho phu hop va chinh xéc. Tuy nhién, vi qua trinh nay dugc thuc hién
tu dong nén cod nhiéu truong hop cac cum danh tir dugc trich chon chua chinh xac. Do
do chung t61 thuc hién ra soat lai tdp dir li¢u nay va sta lai nhitng truong hop chua

chinh xac mot cach thu cong.
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