Ky yéu Héi nghi Khoa hoc Quéc gia lan thir IX “Nghién ciru co ban va vmg dung Cong nghé théng tin (FAIR'9)”; Can Tho, ngay 4-5/8/2016
DOI: 10.15625/vap.2016.000105

XAY DUNG TU BIEN MO'I BANG PHUONG PHAP ANH XA TRUNG GIAN
Khang Nhirt L&m

Khoa Cong nghé thdng tin va Truyén thong
Truong Pai hoc Can Tho
Inkhang@cit.ctu.edu.vn

TOM TAT— De xay dung mot tir dién méi tir ‘mgt ngdn ngir nguan A sang mgt ngon ngir dich C, ky hi¢u 1a Dict(A,C), cdc phuong
phép hién tai can nhiéu ngudn tai nguyén cé san nhir cdc tw dién trung gian hogc mér liwong lén tal liéu van ban o ngbn ngir A, C va
¢ mgt hogc nhiéu ngén ngiz trung gian B. Tuy nhién, khdng phal ngon ngd nao ciing cé cac nguon tai nguyén sdn cé nhw vy, ddc
biét 1a cac ngdn ngz it tai nguyén hodc ngon ng# “nguy cdp” diroc UNESCO thong ké. Bai bdo nay trinh bay phwong phdp lam
tang 56 heong entry trong tir dién san c6 va xay ding mét tir dién méi Dict(A,C) bang phirong phép dnh xq trung gian tr 2 tu dién
sdn c6 Dict(A,B) va Dict(B,C) vdi B 1& mét ngdn ngir phé bién. Cu thé hon, chung t6i sir dung tiéng Anh nhir mét ngdn ngir trung
gian dé thuc hién viéc &nh xa ngir nghia cdc tir vieng ¢ ngdn ngak A sang ngdn ngiz C. Dé logi bé cac muc dich khong chinh xac,
ching ti si dung phwong phdp tinh trong sé6. Néu mgt muc dich ¢6 trong heong lon hon mét nguong o, noé duoc xem nhuw la muc
dich tot va sé diroc thém vao tu dién méi Dict(A, C). Nghién citu cua ching i khdng chi gitip giam dang ké chi phi xay ding cac ti
dién méi, ma né con gép phan hé tro cac cong dong si dung ngdn ngiz khdng cé nhiéu nguan tai nguyén tir vieng.

Tir khéa— Tu dién, &nh xg trung gian, muc dich, ngbn ngir nguy cap
I. GIOI THIEU

T chue Ethnologue® théng ké ¢6 hon 7,106 ngon ngit dang ton tai trén thé gidi. Phin 16n cac ngdn ngit khong
¢6 nhiéu nguon tai nguyén tir vung nhu tir dién, thesauri, co s¢ dit liéu tir vung (Wordnet) va tap céc van ban (corpora).
Céc tir dién chung ta dang c6 da phan la gilta cdc ngdn ngi phé bién (vi du: tir dién giira cac ngdn ngilr nhu Anh, Tay
Ban Nha va buc) hodc giita mot ngon ngit pho bién va mdt ngon ngir it phd bién hon (vi du: tir dién Anh-Viét, Phap-A
Rép va Puc-Lao). Tir dién giira cac ngdn ngit ¢ it ngudn tai nguyén (resource poor languages) hodc cac ngdn ngit
“nguy cip” (endangered languages) chiém sb luong rat han ché, tham chi 1a khong c6. Vi dy, ching ta ¢ thé tim thay
tir dién Assamese - Anh va tu dién Anh - Viét, nhung tu dién Assamese - Viét 1a chua ton tai. Assamese 1a mot ngoén
ngir Indo-European ¢ An D¢, dugc s dung boi khoang 30 triéu ngudi, nhung la mot ngoén ngir co rat it tai nguyén tir
vung. Rét nhiéu ngdn ngir gan nhu phai rit may méan ching ta méi tim dwoc mot tir dién gilta n6 va mot ngbn ngir pho
bién. Truong Dai hoc Chlcago cung cép cac tu dién song ngit cho 29 ngon ngir ¢ cac quoc gia Bong Nam Chéu A,
nhung nhiéu ngdn ngir trong s0 nay chi c6 duy nhit mét tir dién. Céc tir dién hién c6 ciing rat khac nhau vé chat luong
va so lugng tur trong tur dién. Tur dién song nglr khong chi la mot tai nguyén tir vung cua mot ngdn ngit nao do, ma n6
con 14 yéu té séng con ctia mot ngdn ng. DPé mot ngdn ngit duogc ton tai va phat trién manh mé thi ngon ngir d6 phai
dugc s dung khong chi trong giao tiép hang ngay ma con sir dung trong cac khia canh khac cua cudc song nhu hoc
thuét, nghién ctru va kinh doanh. bpé xay dung mot tu dién c6 chét lugng cao thi ching ta can nhiéu tai nguyén khac hd
trg, ching han nhu cac tir dién trung gian, Wordnet hodc corpora. Mat khac, dé xay dung duoc cac co so dit lidu
Wordnet va corpora c6 chit lwong can phai c6 cac tir dién. Co thé noi tir dién song ngl 1a mot trong nhiing tai nguyén
tir vung rat can thiét dé xay dung céc tai nguyén tir vung khac. Xuét phat tir nhu cau thyuc tién, chung t6i tim hiéu
phuong phap dé xay dung tir dién song ngir méi.

Muyc tiéu nghién ctru cua chung toi 1a tir cac tir dién sdn c6 clia cic ngdn ngit (i) chung toi s& lam tang s6 luorng
entry co trong tir dién san co, (ii) xay dung cac tir dién song ngit méi cho cac ngon ngit d6 véi d chinh xac khdng quéa
thdp hon do chinh xac tir d1en san co, (iii) phuong phap ching t6i gidi thiéu phai c6 kha nang ap dung dugc cho cac
ngdn ngir khong ¢ nhicu ngudn tai nguyén. Cu thé, muc II sé& trinh bay ciu tric tir dién. Céc tai lidu lién quan dugc de
cap trong muc III. Muyc IV gi6i thiu v€ cac ngdn ngir va tur dién song ngit s& duoc sir dung. Phuong phap lam ting s6
lugng entry trong tir dién va xay dung tir dién méi duoc trinh bay trong muc V. Ching t6i s€ trinh bay két qua thuc
nghiém va thao luan trong muc VI. Cudi cing muc VII s& téng két nghién ctru ctia chung toi.

II. CAU TRUC TU PIEN

Trugc khi gidi thiéu phuong phap xay dung tur dién moi tir cac tir dién song ngit sdn co, chung t6i s& gidi thiéu
vé cdu trac ciia mot tir dlen Mot tir dién song ngit A-B chira cac muc dich hay con goi 1a cac “entry” dich céc tir hodc
cum tir & ngdn ngit ngudn A sang cac tir hodc cum tir & ngdn ngit dich B. Mot tir dién song ngit A-B, ky hiéu 1a
Dict(A,B), khac v&i mot tu dién song ngir B-A, ky hiéu 1a Dict(B,A). Cu thé hon, Dict(A,B) chira cac entry (a,b), trong
khi Dict(B,A) chira cac entry (b,a). Mot entry trong tir dién, con dugc goi 1a LexicalEntry c6 dang <LexicalUnit,
Definition>. Theo Landau [1], mét LexicalUnit 1a mot tir hoac mdt cum tir s& dugce dinh nghia. N6i cach khac, mét tur
dién 1a mot danh sach cac LexicalEntry dugc sip xép theo thir tw dua trén cac LexicalUnit. Véi mot LexicalUnit, phan
Definition twong tmg ciia né thuong bao gdm loai tir (Part-Of-Speech - POS), cich phat m, nghia (sense), vi duy minh

! https:/iwww.ethnologue.com/
2 http://dsal.uchicago.edu/dictionaries/list.html
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hoa sir dung tir trong ngdn ngit ngudn va ngdn ngir dich, va mot sb thong tin khac. Mot LexicalUnit ¢ thé c6 nhidu
hon mét sense. Do d6, mét entry trong tu dién c6 dang <LexicalUnit, Sense;, Sense,,...>

II1. TAI LIEU LIEN QUAN

Gia sir ton tai tu dién Dict(A,B) chura céc entry (aj;by) va tu dién Dict(B,C) chira cac entry (by,C;). Céc tir trong
mdi entry & c ngdn ngit ngudn a;, Ngdn ngit trung gian by va ngdn ngtr dich ¢j co thé 1a mot tir don, tir ghep hodc cum
tir. Phuong phéap “ngéy tho™ (naive approach) xay dung mot tu dién méi Dict(A,C) tién hanh nhu sau: néu tir a; & ngdn
ngit A c6 nghia la tir b & ngdn ngit B va tir b, 6 nghia 1a ¢; & ngdn ngit C, thi phuong phdp “ngdy tho” dua ra két luan
1a tir & 6 ngdn ngir A c6 nghia la ¢j ¢ ngdn ngr C. Tuy nhién, néu by c6 nhiéu hon mot nghia thi phuong phap nay sé
dua ra nhitng két luan sai, day duoc goi 1a sy nhap nhang ngit nghia (Word Sense Disambiguation - WSD). Nhiéu
phuong phap duoc gidi thiéu dé loai bo van dé nhap nhang ngit nghia nhu str dung thong tin tir cac ty dién trung gian
khéc san c6 [2], [3], [4] hodc thong tin rat trich dugce tir corpora hodc/va Wordnet [5], [6], [7], [8], [9]. Diém gidng
nhau ¢ cac nghién ctru nay 1a da phan cac phuong phép hién tai c6 kha ning x@y dyng dugc cac tu dién c6 chat luong
cao (vé ca sb luong entry va do chinh xac cua ching) cho cac ngdn ngit ¢6 san nhiéu ngudn tai nguyén tr vung, hodc
phai str dung thém cdc tai nguyén tr vung & nhiéu ngdn ngit trung gian. Do chinh x4c cua cac tir dién song ngir duoc
xdy dung tir cac tir dién sin c6 va Wordnet thuong cao hon so véi sir dung cac tai nguyén tir vung khéc. Tuy nhién,
khong phai tit ca cic ngdn ngi trong tir dién hién co déu c6 Wordnet va chi phi dé xay dung Wordnet khong hé nho.

IV. NGON NGU VA CAC TU PIEN SONG NGU SAN CO

Phuong phép chung t6i gidi thi¢u dé xay dung tir dién song ngir 13 tong quat va c6 thé ap dung cho moi ngén
ngit. Tuy nhién, dé tién cho viéc ching minh tinh ding dén cua phuong phép, chung toi s& xay dung tir dién cho cac
ngdn nglr ma ching t6i c6 chuyén gia san sang hd tro. Cu thé chung toi s& xay dung tir dién song ngit cho cic ngdn ngir
A Rap, Assamese, Hindi va Viét. Trong qué trinh trinh bay, ching t6i s& luan phién sir dung tén ngdn ngir hodc mi
code ctia ctia cac ngdn ngit. Ma code ISO 693-3 cuia ngdn ngit A Rap, Assamese, Hindi va Viét theo thir tur 1a arb, asm,
hin va vie.

Ching tdi nghién ctru cac tir dién song ngir san c6 tir nhiéu ngudn khac nhau va nhéan thiy cac tir dién duoc dinh
dang rat khac nhau. Viéc rat trich va lam sach thong tin tir cac tir dién sdn c6 mat rat nhidu cong surc va thoi gian.
Chung t6i str dung 4 tir dién song ngir. M&i tir dién s& dich cac tir vung giita mot ngdn ngit ngudn ma chung t6i lya
chon va mot tir hodc cum tir & mot ngdn nglr trung gian giau tai nguyén (trong truong hop cua chiing t6i 1a tiéng Anh
v6i ma code ISO 693-3 12 eng). Cac tir dién chung t6i st dung bao gdm:

Tu dién A Réap-Anh, Dict(arb,eng), tir dién Anh-Hindi, Dict(eng,hin), va tu dién Anh-Viét, Dict(eng,vie), dugc
cung cp boi Panlex’.

Tir dién Assamese-Anh, Dict(asm,eng), dugc tich hop tir hai tir dién cung cép boi Xobdo® va Panlex.
Céc tai nguyén tir dién san co rat khac nhau vé s6 lugng entry nhu trinh bay ¢ Bang 1.

Bing 1. S entry trong tir dién song ngit hién co

Tir dién S6 entry Tir dién S6 entry
Dict(arb,eng) 53.194 | Dict(eng,hin) | 33.234
Dict(asm,eng) | 76.634 | Dict(eng,vie) | 231.665

V.PHUONG PHAP

Trong phin nay chung ti s& d& xuit phuong phap xay dung tir dién méi, DIC’[(A C), tr 2 tur dién song ngit sin
c6, Dict(A,B) va Dict(B,C), véi mot ngdén ngit chung B. Cu thé, tir 4 tir dién song ngit san co6 Dict(arb,eng),
Dict(asm,eng), Dict(eng,hin) va Dict(eng,vie), chung t6i s& xdy dung 4 tir dién Dict(arb,hin), Dict(arb,vie),
Dict(asm,hin) va Dict(asm,vie).

So luong entry trong cac tur dién sin c6 rat khac nhau, nhu da trinh bay & Bang 1. Néu sé luong entry trong tir
dién sin c6 thap s& dan den s6 luong entry trong tir dién m6i ciing khong cao. Do do, truge khi xay dung cac tir dién
song ngit mai, lam tang s6 lugng entry trong cac tir dién sin c6 1a rat can thiét.

A. Lam ting so entry trong tiv dién sin c6

Lam va Kalita [5] gioi thi€u cac phuong phap xdy dung tur dién song nglr moi c6 chleu dich nguoc véi tir dién
song ngit hién ¢6 va dong thoi lam tang sd luong entry trong tir dién mai. Dé lam tang sd entry trong tir dién, tic gia
gi6i thiéu hai phuong phap DRwD va DRwS dé tim cac tir hodc cum tir c6 nghia tuong dwong. Trong phwong phép
DRwD, hai tir hodc cum tir dugc xem la c6 ngit nghia twong duong néu khoang cich giita chung trong Princeton
WordNet [10] nho hon ngudng «. Khoang cach giira hai tir trong Wordnet c6 gia tri tir 0,00 dén 1,00. Néu hai tir hodc

% http://panlex.org/
* http://www.xobdo.org/
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cum tir ¢6 khoang cach 1a 0,00 thi c6 kha nang rat cao hai tir ndy ¢6 ngir nghia giéng nhau; nguoc lai, néu ching c6
khoang cach la 1,00 thi hai tir 6 c6 nglr nghia khong gidng nhau. Phuong phap DRwS cho phép tim cac tir va cum tir
¢6 ngit nghia gidng nhau bang cach tinh gia tri simVal giira cdc tr hodc cum tir. Neu simVal ctia hai tir hoac cum tir
cang 16, thi kha nang ching c6 nglt nghia gidng nhau cang cao. Gia tri simVal nam trong khoang tir 0, 00 dén 1,00.
SimVal giita hai cum tir 1a d9 gidng nhau giita ExpansionSet ctia mdi tir trong cum tir. ExpansionSet ctia mdi tir 1a tap
giao cua cac “synset”, “synonym”, “hypernym” va “hyponym” cua cac tir d6 trong WordNet.

Lam va Kalita két luan phuong phap DRwS 1a phuong phap t6t nhat dé tim ra céc tir dong nghia. Tuy nhién,
trong qua trinh thyc nghiém, ching toi phat hién ra phuong phap DRwS van con mot han ché c¢6 ngudn gbe tir chinh
Princeton Wordnet. Vi du, simVal cua tir “mang0” (nghia 1a “trai xoai” trong tiéng Viét) va “papaya” (nghia la “trai du
du” trong tiéng Viét) 1a 1,00 vi ExpansionSet cua hai tir nay 1a hoan toan giong nhau nén phuong phap DRwS két luan
“mango” va “papaya” c¢6 ciing ngit nghia. Cu thé hon, tir hai entry ban dau (mango, tréi xoai) va (papaya, trai du du),
phuong phap DRwS tim thém 2 entry mdi (mango, trai du du) va (papaya, trai xoai). May man thay, khoang cach giira
“mango” va “papaya” trong Princeton WordNet 14 0,0769, do d6 phuwong phap DRwD v&i ngudng o 14 0,00 s& két luan
“mango” khac v6i “papaya”. Chiing t6i ciing phat hién ra ExpansionSet cua cac s6 ciing giéng nhau nén phwong phap
DRwS ciing s& dua ra nhitng két luan khong chinh x4c nhu “sixteen” (“mudi sdu”) va “seventeen” (“mudi bay”) co
ngit nghia giéng nhau; trong khi d6 phuong phiap DRwD c6 thé dua ra két luan “sixteen” khic véi “seventeen” do
khoang cach giita chiing trong Wordnet 12 0,125 (néu dat ngudng a 14 0,00).

Dé giai quyét vin d& 151 phat sinh tir Princeton Wordnet, chung t6i két hop phuong phap DRwS va DRwD hinh
thanh phwong phap CSD (Computing Similarity and Distance) dé tim ra cac tir dong nghia trong tir dién sin co. Mot vi
du khac minh hoa ¥ tuéng cta phuong phap CSD duoc trinh bay trong Hinh 1. Trong tir dién Assamese- Anh c6 2
entry (hostolipi, handwriting) va (lipi, script). Tir tir dién Oxford English dictionary®, “handwriting” nghia 1a “a
particular form, style or method of writing by hand; the form or style of writing used by particular person” va “script”
c6 nghia la “handwriting, the characters used in hand-writing (as distinguished from print)”. Do do6, “handwriting” va
“script” ¢6 nghia gidng nhau. Phuong phap CSD ciing dua ra két luan 1a “handwriting” va “script” co nghia giéng
nhau. Nhu vay, chung ta tao ra duoc 2 entry méi (311, handwriting) va (fif*1, script) thém vao tir dién Assamese-
Anh.
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Hinh 1: Phuong phap CSD

Phuong phép CSD dugc trinh bay trong Giai thuat 1. Xét 2 LexicalEntry c6 cung thong tin vé loai tir POS (Giai
thuat 1, dong 1-4), néu gia tri simVal cua LeXICaIEntryI va LexicalEntry; 16n hon hoac bang mot ngudng B (Giai thuat 1,
dong 5) va khoang cach gitta LexicalEntry; va L(EXICaIEntryJ nho hon hodc bang mét ngudng a (Giai thuét 1, dong 6),
phuong phap CSD sé& két luan 1a 2 LexicalEntry nay c6 ngir nghia gidng nhau va thém entry méi tim vao tir dién (Giai
thuat 1, dong 7).

Gidi thuit 1: Phwong phap CSD

1: for all LexicalEntry;

2 for all Sense, £ LexicalEntry;

3 for all LexicalEntry; having the same POS with LexicalEntry; do
4 for all Sense, € LexicalEntry; do

5: if simVal(LexicalEntry; LexicalEntry;) > B then

6 if distance(LexicalEntry;,LexicalEntry;) < o then

7 add <LexicalEntry;.LexicalUnit, Sense,> to Dictionary
8 end if

® http://www.oed.com/
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9: end if
10: end for
11: end for
12:  end for
13: end for

B. Phwong phdp co bdn (baseline approach) dé xdy duwng tir dién méi

Sau khi lam tang s6 entry trong tur dién, chang toi bét dau xdy dung cdc tir dién méi. Pau tién chung t6i gidi
thiéu phuwong phép co ban dé xay dung mét tir dién méi tir cac tir dién san c6. Vi du minh hoa cho phuong phap co ban
dugc trinh bay trong Hinh 2. Cho tir dién song ngit Assamese-Anh chira cac entry (asm;, eng,) va mot tw dién Anh-
Viét chira cac entry (engk,we,) chung t6i sé xay dung tir dién méi Assamese-Viét chira entry (asm;, vie)) néu ca asm; va
vie; déu c6 mbi quan hé véi eng.

. dich
asm; Phuong phap
-vie. co ban
dich VI

Hinh 2. Phuong phép co ban dé xay dung tir dién song ngit

dich .
asm; *Vie,;

Phuong phép co ban dé xay dyng mot tur dién méi tir 2 tir dién sin ¢ dugc trinh bay trong Giai thuét 2. Ching
ta xdy dung tir dién méi tir hai tir dién ngudn Dict(A,B) va Dict(B,C) Vi mdi LexicalEntry; trong Dict(A,B) va moi
LexicalEntry; trong Dict(B,C) c6 cung thong tin POS (Giai thuat 2, dong 1-3), néu ton tai LexicalEntry;.Sense giéng
Lexu:aIEntryJ LexicalUnit (Giai thuat 2, dong 4) thi ta thém <LexicalEntry;.LexicalUnit, LexicalEntry;.Sense> vao tir
dién moi Dict(A,C) (Giai thuat 2, dong 5).

Giai thuat 2: Phwong phap co ban

Input: Dict(A,B) va Dict(B,C)
Output: Dict(A,C)

1: Dict(A,C): =@
2: for all LexicalEntry; £ Dict(A,B) do
3: for all LexicalEntry; € Dict(B,C) having the same POS with LexicalEntry; do
: if LexicalEntry;.Sense = LexicalEntry;.LexicalUnit then
add <LexicalEntry;.LexicalUnit, LexicalEntry;.Sense> to Dict(A,C)

end for

4

5:

6: end if
7

8: end for

C. Phwong phdp danh xa trung gian

Phuong phép co ban ¢ wu diém 1a xay dung mot tir dién moi rat nhanh, chi phi thap. Tuy nhién, néu tir & ngdn
ngit trung gian co nhiéu hon mot nghia hay da nghia thi phwong phap co ban c6 kha ning s& dua ra nhitng két luan sai.
Cu thé hon, néu by c6 hai nghia va dugc dich sang ngon ngir C twong ung la ¢j va Ciz, phuong phap co ban s& két luan
tir a; & ngdn ngilt A 6 hai nghia ¢ ngon ngit C va thém hai entry (a;,cj1) va (i, Cj2) vao tr dién Dict(A,C), diéu nay chua
chic dung. Dé giam bat nhimg entry khong chinh xac trong tur dién moi, chung t6i st dung phuong phap tinh trong s6
entry duwa vao tinh phd bién trong ngit nghia cua tir & ngdn ngir trung gian.

Trong mot tir dién, cac sense & ngon ngir dich thuong duoc sap xép theo thr tur dua vao tinh phd bién nghia cua
tir. Vi mdi LexicalUnit, sense dau tién thuong c6 tinh phd bién nhét trong ngdn ngit dich, va nguoc lai cho sense cubi
cung. Gia s by 1a mot sense hiém khi duge su dung cua a; va do by chi c6 mot nghia ¢; & ngon ngir C, hau het cac
phuong phap hién tai déu két luan rang a; duoc dich sang ¢;. Sy that thi day la mot entry kém chét lvong vi mbi quan
hé gitra a; va by rit yéu. Vi du minh hoa dugc thé hién trong Hinh 3.



Khang Nhut Lam 865

nghia pho bién Hee Q
@ dich O
S
dich
o “
Yicy,
(2
&
=D
nghiait pho bién
Ngon ngir 4 Ngon ngit B Ngon ngit C

Hinh 3. Lién két yéu (a;,by) trong tir dién

Dé giam bét cac entry kém chat lwong vi mbi quan hé yéu giita a; va by va/hoic gitra by va c;, dau tién chang toi
tinh trong luong, con goi la weight, cho moi sense cua ting LexicalUnit dya vao do pho bién cua ching. Sense c6 do
pho bién cao hon s& c¢6 weight 16n hon va nguoc lai. Phuong phap tinh weight cho moi sense dugc trinh bay ¢ Giai
thuat 3.

Giai thuit 3: Phwong phap tinh weight cho méi sense ciia mdi LexicalUnit

.t tr < total translations of a;
stemp =0

: for all translations bj of &; do
temp += rank;

. end for

- for all translations b; of a; do
tr—TAMKE;+1

weight(a.by) = -

temp

© N O U A wWN PR

: end for

Trong Dict(A,B), gia sir tir a; c6 bon sense theo thir tu 1a by, by, bs va b,. Gia tri rank dya trén d6 phd bién cua
céc sense dugc trinh bay trong Bang 2. Sense b; ¢6 d6 phd bién nhat nén rank 1a 1 va b, tuong tng s&€ c6 rank 1a 4. bé
dé hiéu, chung t6i tach C4c sense cua tir va hinh thanh mét entry voi rank twong ung duge trinh bay trong Bang 2.

Bang 2. Vi du mot LexicalUnit c6 4 sense

Entry Rank Entry Rank
(aiybl) 1 (ailb3) 3
(ai,by) 2 (ai,bs) 4

Tong sb sense cua a; trong ngdn ngir B, dugc goi 1a t_tr, Ia 4 (Giai thuat 3, dong 1). Mot gia tri tam thoi temp
(Giai thuat 3, dong 2) 1a tong so rank ctia cc entry:

} temp=1+2+3+4=10
Do d6, weight cua méi entry dugc tinh nhu sau (Giai thuat 3, dong 7):

weight(ai,b;)=(4-1+1)/10=0.4 weight(ai,b,)=(4-2+1)/10=0.3
weight(ai,bs)=(4-3+1)/10=0.2 weight(ai,ba)=(4-4+1)/10=0.1
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Thuc hién tuong tr dé tinh weight cho céc entry trong tir dién con lai, Dict(B,C). Gia sir ton tai entry (a;,by)
trong Dict(A,B) va entry (byc;) trong Dict(B, C) ¢6 quan h¢ voi nhau théng qua tir by & ngdn ngit trung gian B. Theo
phuong phap co ban, ching ta s€ co entry tiém ning (aicj) trong tur dién Dict(A,C). Tiép theo, ching t6i tinh gia tri
score cua entry t1em nang (a.,CJ) hay con goi 1a score(a;,c;). Néu score(a;,c;) 16n hon mot nguong 3, chling t6i két luan
day 1a mot entry tot va chén n6 vao Dict(A,C). Score(a;,c;) duge tinh la tich cta weight(a;,b) va weight(b,c;):

score {u[_ .:'J.-} =weight(o; by ) X weight (by. c;)
VI. KET QUA THU'C NGHIEM

A. Chudn héa div ligu

Trude khi thuc hién xay dyng tir dién méi, chlng tdi can tién hanh chuan héa dit liéu. Pau tién, ching t6i can
loai bo cac tir nam trong danh sach “stop words®’ nhu ‘someone”, “to” va “that”. Sau do, thuc hién chuan hoda cac tir
hodc cum tir vé tir gbc cua ching (steam word). Ching han, chudn héa tir “teaching” thanh “teach”. Phuong phap noi
tiéng d€ chuan hoa céc tur tiéng Anh 13 phuong phap Porter stemmer [11]. Tuy nhién, ching toi khong thé st dung
phuong phap nay vi mét so truong hop tir sau khi chuan hoéa khong cé nghia. Vi du, Porter stemmer chuan hoa tir
“imitate”, “language” va “software” thanh cac tur khong cé nghia “imit”, “languag” va “softwar”. Thém vao do, do
ching téi can tim ExpansionSet bao gom cac synset, synonym, hypernym va hyponym cua cac tu tiéng Anh tir
Princeton Wordnet dé tinh toan d6 gidong nhau vé mat nglr nghia ctia cac tur trong tir dién. Do do, ching t6i sir dung
ham chuén hoa tir do Rita.Wordnet” cung cip. Mic du ham chun hoa ciia Rita.Wordnet ciing khong chinh xac hoan

toan, nhung Rita.Wordnet cung cdp cic ham hd trg tim ExpansionSet cho c4c tir do Rita.Wordnet chuan héa. Vi vay,
viéc chuan hoa tir bang Rita. Wordnet van chap nhan dugc.

Thong tin vé POS cuia mdi entry trong tur dién dong vai tro rat quan trong trong viéc tim ra cac tir hodc cum tur
c6 nghia tuong duong tor Wordnet hodc xay dung céc entry tiém ning trong tir dién méi. Tuy nhién, khong phai moi
entry trong tir dién déu chira thong tin POS. Cu thé, 100% entry trong tu dién A Rap-Anh va 6,63% entry trong tir dién
Anh-Viét khong chira thong tin POS. Dé tim POS cho cac entry khong c6 thong tin POS, ching toi st dung thong tin
POS phé bién nhét (the best POS) cua tir tiéng Anh trong mdi entry. Thong tin POS phd bién nhat cua tir duoc cung
cip boi Rita.Wordnet.

B. Phwong phap danh gid

Phuong phép tiéu chuin dé danh g1a mot tir dién song ngir do may xdy dung 13 yéu ciu ngudi dung dénh gla
toan bo CAc entry trong tir dlen d6. Mot diém can luu ¥ 13 cac ngudi ding phal str dung thanh thao ca ngon ngir nguon
va ngon ngir dich trong mdi tir dién ho tham gia danh gia. Tuy nhién, dé tim ra nhiing nguoi ding thanh thao, nim
dugc moi ngir nghia cua tit ca cac tir & ca 2 ngdn ngir trong mot tir dién song ngit khong phai 1a chuyén don gian.
Thém vao d6, do mét trong nhimg muc tiéu ciia chiing t6i 1a xay dung tir dién cho cac ngdn ngit ¢é it tai nguyén
(Assamese), ching toi khong thé tim ra bat clr ngudi dl‘mg nao co thé thémh thao ca 2 ngdn ngir trong nhirng tir dién:
Assamese-Viét, Arabic- Vlet Arabic- H1nd1 Vi véy, cho mdi tir dién méi can danh gia, ching toi nho cac cdp nguoi
dung danh gia. Trong mdi cip danh gla moi ngudi dung thanh thao mot ngon nglt trong tir dién va mot ngdn ngir trung
gian. Hai nguoi dung nay s& giao tiép thong qua ngdn ngit trung gian (tiéng Anh) dé danh gia cac entry trong tir dién.
Riéng tir dién Assamese-Hindi duoc danh gia bang nhitng ngudi ding thanh thao ca hai ngon ngir.

Panh gia toan bg entry trong mot tir dién s& ton rit nhidu thoi gian Dua vao qui luat ¢ general rules of thumb”
[12], chung t6i co thé chon ngau nhlen 30 entry trong tir dién va yeu cau ngudi dung danh gia. Bé dam bao do chinh
xac cao nhét c¢6 thé, chiing t6i chon ngiu nhlen 100 entry trong moi tur dlen va yéu cau 4-5 nguoi dung (hodc cap nguorl
dung) danh gia st dung thang 5-diém: 5: rit chinh xac (Excellent), 4: t6t (Good), 3: trung binh (Average), 2: tam chip
nhan (Fair) va 1: sai (Bad).

C. Két qud

Dé danh gia dugc sy anh hudng cua chat lugng cac tir dién sin c6 dén chit lwong cac tir dién mai, chung toi
cling tién hanh danh gia 4 tir dién ma chang téi sir dung nhu cac tai nguyén dau vao. Bang 3 trinh bay diém trung binh
cua c4c entry trong tir dién san c¢6. Mirc d6 dong y gitta nhitng nguoi danh gia la khoang 70%.

Bing 3. Piém trung binh clia cac entry trong tir dién san c6

Tir dién Piém | Tirdién | Piém
Dict(arb,eng) | 3,58 | Dict(eng,hin) | 3,70
Dict(asm,eng) | 4,65 | Dict(eng,vie) | 3,77

® http://www.world-english.org/english500.htm
" http://rednoise.org/rita/index.html
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Theo Lam va Kalita [5], phwong phap tot nhit dé tim ra cac entry méi trong tir dién sin c6 1a phuong phap
DRwS. Dé chirng minh 14 can phai két hop ca tim d6 giéng nhau giita cac ExpansionSet cuia tir va khoang cach ctia tir
trong Wordnet, ching t6i tién hanh thuc nghiém ca hai phuong phap DRwS va CSD va tién hanh danh gia, so sanh.
Diém trung binh va sO lugng cac entry méi dugc tao ra khi sir dung phuong phap DRwS va CSD dé tim ra cac entry
méi trong tir dién sin c6 dugc trinh bay lan lugt trong Bang 4 va Bang 5.

Bang 4. Diém trung binh va s lugng cac entry méi duge tao ra bang phuong phap DRwS

N DRwS (B = 0,90) DRwS (B =1,00)

Tir dien Piém Entry méi Piém Entry méi
Dict(arb,eng) 1,62 19.547 1,70 15.621
Dict(asm,eng) 2,67 11.548 4,01 8.581
Dict(eng,hin) 3,30 7.125 3,60 3.120
Dict (eng,vie) 2,01 58.446 3,14 28.532

Bing 5. Diém trung binh va s6 luong cac entry méi duoc tao ra bing phuong phap CSD

Tir didn CSD ($20,90 & ¢.=0,00) | CSD (B =1,00 & o = 0,00
Piem Entry méi Pieém Entry méi

Dict(arb,eng) 2,93 10.189 2,68 7.120

Dict(asm,eng) 4,20 1.120 4,31 530

Dict(eng,hin) 3,38 5.623 3.67 840

Dict (eng,vie) 3,51 36.124 3,58 10.123

i Phuong phap CSD tim ra it entry méi hon phuong phap DRwS; tuy nhién, d¢ chinh xac cua cac entry méi tao
bang phuong phap CSD la cao hon phuong phap DRwS. Ching t6i chi thém céc entry méi xay dung bang phuong
phép CSD véi ngudng B =1,00 va o= 0,00 vao tir dién.

Sau khi lam ting sb entry trong tir dién sin c6, ching t6i tién hanh xay dung tir dién méi bang phuong phép co
ban va phuong phéap anh xa trung gian. Diém trung binh va sb luong cac entry trong tur dién méi dugc trinh bay trong
Bang 6. Phuong phap anh xa trung gian két hop véi tinh score cua cac entry tiém nang lam giam sb lwong cla céac
entry kém chat luong co trong tir dién s0 voi phuong phap co ban. Tir thyc nghiém, néu & 12 0.40 s& gilp tao ra céac tir
dién co chét lugng t6t nhat, tuy nhién sd lugng entry trong tir dién khong cao.

Bing 6. Diém trung binh va sé luong entry trong tir dién mai xay dyung

Phwong phap co ban Phwong phap anh xa trung gian
(6>0.1)
Tir dién Diem | Entry Tir dién biem | Entry

Dict(arb,vie) 2,06 | 270.048 | Dict(arb,vie) 2,15 84.048
Dict(asm,vie) 3,00 | 308.129 | Dict(asm,vie) 3,40 108.129
Dict(arb, hin) 2,34 | 140.153 | Dict(arb, hin) 2,61 50.153
Dict (asm, hin) | 2,50 | 102.138 | Dict (asm, hin) | 3,50 42.138
Phwong phap anh xa trung gian | Phwong phdp anh xa trung gian
(6>0.2) (6>0.4)
Tir dién Piém | Entry | Tir dién Piém | Entry
Dict(arb,vie) 3,23 28.965 | Dict(arb,vie) 3,60 12.129
Dict(asm,vie) 3,55 | 40.220 | Dict(asm,vie) 3,89 23.248
Dict(arb, hin) 3,45 | 15.864 | Dict(arb, hin) 3,68 9.196
Dict (asm, hin) | 3,69 13.127 | Dict (asm, hin) | 4,01 8.349

D. Thdo lugn

Céc phuong phap lam tang s6 luong entry trong tir dién (DRwD, DRwS va CSD), phuong phap co ban va
phuong phép anh xa trung gian dé xay dung tir dién moi déu phai str dung thong tin POS trong mdi entry. Néu mot tir
dién sén co chua day dua thong tin POS thi cac entry méi tao c6 dd chinh xac cao; va ngugce lai. Vi dy, tir dién A Rép-
Anh hoan toan khong chira thong tin POS nén d6 chinh xac cua cac entry moéi rét thip so Vi cac entry méi tao tir cac
tir dién c6 chira ddy du thong tin POS nhu tir dién Assamese-Anh. Thyc té thi mot s6 ngon ngir ¢6 rét it tir dién va s tir
dién hién c6 nay chi chir cac tir hodc cum tir & ngdn ngir ngudn va cac nghia twong tmg & ngdn ngir dich, hoan toan
khong chira bét cir thong tin nao khac nhu POS hay céc vi du minh hoa cach sir dung tir. Nghién ctru cac giai phap dé
tim théng tin POS cho c4c entry trong mot tir dién sin c6 rat dang quan tim. Hién tai chiing t6i chi gan thong tin POS
phd bién nhét cua tir tiéng Anh cho entry khong c6 POS va cach lam nay c6 kha ning khong chinh xac. Vi duy, tir
“book” ¢6 thé 1a danh tir “noun” hodc 1a dong tu “verb”. Do POS phé bién nhat cua “book” 1a “noun”, nén tht ca cac
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entry trong tir dién khong c6 POS ma co6 nghia 1a “book” déu duge gan POS 1a “noun”. Két qua 1a rat nhidu entry cua
“book” c6 POS 1a “verb” s€ c6 d9 chinh xac khong cao.

~Sau khi tim ra dugc cdc entry m6i thi viée sap xép cac nghia theo mirc do phé bién ctia chung trong thuc té
cling rat quan trong. Cu thé, phuong phép anh xa trung gian ma chiing toi gioi thiéu can thong tin d§ pho bién cta ngir
nghia dé loai bo b6t cic entry kém chét lugng. Vi du , trong trong Assamese tir “ SNFHT FF ” co POS 14 “verb” va
nghia la “book”. Sau khi ép dung phuong phap CSD tim thém tir dong nghia thi “SIFHT FF  v6i POS “verb” c6 2
nghia “book™ va “reserve”. Viy gitra “book™ va “reserve”, tir nao c6 mirc do phé bién hon trong thyc t€2 Hién tai
chiing t6i chi méi tim ra duoc cac entry méi, con viée sip xep cac entry theo mure do phd bién thi can phai co nhiéu tai
nguyén hon, ching han nhu céc tai lidu vin ban & ngdn ngit ngudn, ngdn ngir dich hodc cac tai liéu song ngit.

Chung t6i chi méi tim hiéu phuong phép xay dung tur dién moi Dict(A,C) tir Dict(A,B) va Dict(B,C). Néu thay
ddi chidu céac tir dién sin c6 dé xay dung tir dién méi thi két qua c6 anh huong nhu thé nao? Vi du, néu ching ta si
dung Dict(A,B) va Dict(C,B) dé xay dung tir dién Dict(A,C) hoic Dict(C,A) thi két qua c6 téi wu hon hay khong? Hoic
neu ching ta str dung Dict(B,A) va Dict(B,C) dé x@y dung Dict(A,C) hodc Dict(C,A) thi két qua s& <6 gi khac biét?
Chiéu trong tir dién song ngit s& anh huong dén sd lugng entry va do chinh xac ciia cac entry ra sao van la cau hoi can
nghién curu sau hon.

Trong céc tir dién hién c6 c6 chtra nhiéu tir c6 nghia hiém khi dugc sir dung hodc chira cic tir ¢d. Chiing t6i
nhan théy nguoi danh gia thuong cho diém rat thép cho céc tir ndm trong dang hiém st dung hodc tu ¢6. Bén canh do,
ban than tir dién sin c6 cling chita dung cac entry ma ngudi ding khong biét. Thém vao do, chic chin d6 chinh xéac cua
c4c entry méi tim s& phu thudc rit 16n va do chinh x4c cia cac entry trong tir dién sdn c6. Néu tir dién sén c6 chira c&c
entry khong chinh xdc thi entry méi tim duoc ciing s€ c6 do chinh xac khong cao. Bang 7 trinh bay mot s6 entry trong
tir dién san ¢6 ma nguoi dung khong biét va danh gia diém thip. Bang 8 trinh bay mot sé entry khong chinh xac trong
tir dién sin co.

Bang 7. Mot s tir va cum tir ngudi ding khong biét

Arabic word Evaluation Note
oSy Bad Do not know arb word
(85N Bad Do not know arb word
Al e el 55 Bad Do not know arb word
Assamese word Evaluation Note
3G TR Bad Do not know asm word
FAAGeT Bad Do not know asm word
3T bad Do not know asm word
Vietnamese word Evaluation Note
bao cuu Bad Do not know vie word
bi xi Bad Do not know vie word
dién dia Bad Do not know vie word

Bing 8. Mot sb entry khong chinh xé4c trong tw dién sin co

Arabic word POS English word | Evaluation Note
BD) NULL manacles Bad The correct meaning of the arb
word is “couple”
sl NULL gay Bad Using arb language to write the eng
word
T NULL health Bad The correct meaning of the arb

word is “true”
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Assamese word POS English word | Evaluation Note
GRS n curse Bad The correct meaning of the asm
word is “ignore”
FHT n skylark Bad The correct meaning of the asm
word is “sky”
Ffeay n cast Good The correct meaning of the asm
word is “acting”
IRIGE) n haritaki Bad Do not know the eng word
“haritaki”
§f%p_n n strike Fair Not good spelling in asm word
Vietnamese POS English word | Evaluation Note
word
lubn NULL sempre Bad The vie word should combine with

other vie words to create a real
compound word. The eng word is
not known.

La n tuberculosis Average The vie word should combine with
another word such as “bénh” or
“binh” to create “bénh lao” or
“binh lao” having the meaning of
“tuberculosis”

ky thuat NULL techie Fair The correct meaning of the vie word
is “technology”

VII. KET LUAN

Muc dich cia nghién ciru nay la xay dung tur dién méi cho cac ngdn ngir khéng c6 nhidu ngudn tai nguyén tir
vung. Chung t6i da lam tang 5O lugng entry trong tir dlen da co thé xac dinh va loai bo duoc cac entry hiém hoic entry
¢6 chat luong khong t6t trong tur dién mai. Bude ké tiép, chung t6i sé cai tién giai thudt dé xay dung cdc tur dién mai co
chat lugng tot hon va sd entry nhleu hon. Bén canh d6, chung t6i s& s dung cac ngudn tai nguyén san cd & cac ngodn
ngit trung gian khac dé 1am ting sb entry trong tir dién mai chang han nhu sir dung Wordnet 1am tai nguyén trung gian

[13].
VIIL. LOT CAM ON

Chung t6i xin chan thanh cam on su hd tro cia cac ban trong du 4n Panlex va Xobdo di cung cip céc tir dién
song ngit cho chung t6i nghién ctru. Ching t6i rt cdm on su giup d& nhiét tinh cia Jugal Kalita, Dubari Borah, Tri
Doan, Abhijit Bendale, Lalit Prithviraj Jain, Svati Dhamija, Hoang Nguyen, Cuong Nguyen, Bai Le, Feras Al. Tarouti
va Faris Kateb trong viéc hd trg danh gia cac tir dién.
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CONSTRUCTING BILINGUAL DICTIONARIES USING TRANSITIVITY

Khang Nhut Lam

ABSTRACT— To construct a bilingual dictionary from a source language A to a target language C, the so-called Dict(A,C),
existing approaches need many existing lexical resources such as intermediate dictionaries or corpora in A, C and other
intermediate languages. However, not all of languages have these resources, specially resource poor and endangered languages
reported by UNESCO. This paper presents approaches to increase the number of entries in an existing dictionary and to create new
bilingual dictionaries from existing bilingual dictionaries Dict(A,C) from Dict(A,B) and Dict(B,C) using transitivity. To handle
ambiguity, we introduce a weighting scheme method such that if an entry has a weighting score greater than a threshold o, we
accept it as a correct translation and add it to the new dictionary. Our research helps not only reduce the cost to construct new
bilingual dictionaries but also support communities using resource poor languages.



