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Tém tat. Ranh gidi tit trong tiéng Hoa va tiéng Viet khong duge xac dinh bdi khoang tring. Do
do6, phan doan tit Hoa-Viét luon dude thiye hién dau tién trong bai toidn xit Iy ngon ngit Hoa-Viét
né6i chung va trong dich may théng ké Hoa-Viét néi rieng. Vieéc phan doan tit lam ting chat lugng
dich chung cugc nhung lai xuat hién nhiéu “tit chua biét” (Unknown Word: UKW) & ban dich dich.
Dang tit chua biét pho bién trong hé théng dich Hoa-Viet dé 1a thic thé c6 tén (named entity:NE).
Trong bai bao nay, ching toi sé trinh bay mot phuong phap lai, két hop luat va théng ke, dé dich
lai cac UKW dang thuc thé c6 tén bidu thic s6. Ap dung phuong phép nay vao trong hé dich théng
ké Hoa-Viet, két qua thit nghiém cho thiy phuong phéap ctia ching to6i da cai tién dang ké hieu suat
dich m&y théng ké Hoa-Viét.

T khéa. Dich théng ké Hoa-Viét, tit chura biét, thie thé c6 tén, Number expression.

Abstract. Word boundary in Chinese and Vietnamese is not defined by a space. Therefore, Chinese-
Vietnamese word segmentations are always done first in Chinese-Vietnamese natural language pro-
cessing problem in general and in Chinese-Vietnamese statistical machine translation in particular.
The word segmentation increases the final quality of translation but it appears many unknown words
(UKW) in the target translation. The type of popular unknown word in Chinese-Vietnamese transla-
tion system that is named entity (NE). In this paper, we present a hybrid method to combine statistic
and rule and to re-translate number expression NE-UKW (NumEzp-NE-UKW). Applying this
method into Chinese-Vietnamese SMT, the experiment result shows that our method significantly
improves Chinese-Vietnamese SMT performance.

Key words. Chinese-Vietnamese statistical machine translation, unknown word, named entity,
number expression.

1. GIOI THIEU

Tap hop tit clia ngdn ngit tu nhién 13 mot tap mé. Khong c6 céch nao dé ching ta c¢é thé thu
thap dugce tat ca cac tit cia mot ngén ngit, do tit mdéi duge phat sinh thudng xuyén trong cac hoat
dong nhu: gidi thich mot khai niem méi, mot phat minh mdi, tén tré em méi sinh, céc t6 chitc méi
thanh lap, ... Trong bai toan dich may théng ke, chiing ta c6 thé két luan ring: ngit lieu huan luyén
ctia hé théng dich may dit 16n dén mitc nao di nita ciing khong thé bao phit hét tit ci céc tit clia mot
ngoén ngit. Do d6, thay vi tim cach lam sao cho hé dich c¢6 kha ning dich dudc tit ci cac tit clia mot
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ngon ngit dé khong phat sinh “tit chua biét” (unknown word: UKW), & day chiing t6i xem UKW nhu
la mot phan hién nhién ciia dich méy va tim cach dich lai cac UKW nay dé cai tién chét lugng dich
may chung cudc. Khong giéng véi cidc ngon ngit phuong Tay, dién hinh 1a tiéng Anh, céc tit trong
tiéng Hoa khong dugc phan biét bdi khodng trang. Mot cau tiéng Hoa bao gom mot day cic tit chinh
t4, ké ca dau cau, ndm lien tiép véi nhau va khong cé khodng tring gita cac tit chinh ta nay. Do dé,
van dé phan doan tit luon duge gidi quyét dau tién trong bai toan dich may tir tiéng Hoa sang ngon
ngit khac (chit yéu I tiéng Anh). Viec phan doan tir lam ting chat lugng dich chung cudc nhung lai
xut hién nhidu UKW 6 ban dich dich do ngtt lieu hudn luyén & trudng hgp nay it tit ving hon khi
chura phan doan tit [3]. Phan 16n cac UKW trong dich thong ké Hoa-Viet 13 UKW dang thyc thé c6
tén (Named Entiy: NE). NE dugc chia thanh céc loai nhu sau: tén ngudi, tén to chiic, tén dia danh
va céc biéu thitc s6 (ngay, gio, phan tram, s6, s6 dién thoai) [9]. Theo [10], cac loai NE duge phan bd
nhu sau (Bang 1):

Bdng 1. Su phan b6 ctia NE tiéng Hoa trong ngit liéu tin tic

’ NE ‘ Ti l&é % trong NE ‘ Ti 1€ % trong ngit liéu
Tén ngudi 15,59 1,69
Tén dia danh 23,69 2,57
Teén to chiic 10,07 1,09
Thoi gian 16,33 1,77
S6 34,43 3,72

Trong pham vi bai bao nay, chiing t6i sé tap trung vao gidi quyét bai toan nhan dang va dich
lai NE-UKW dang biéu thiic s6 (Number expression NE-UKW: NumEzp-NE-UKW) trong dich
thong ke Hoa-Viet. Mot tit tiéng Hoa bao gom nhiéu hinh vi ¢6 nghia két hgp lai v6i nhau (thong
thuong hinh vi cling 1a ky tu tiéng Hoa). Tt trong cac NumFEzp bao gom céc k¥ tur s6 két hop v6i
cac tit khoa dai dién cho méi loai NumEzp (trinh bay chi tiét § phan 3). Cac s6 va cac tit khoa dai
dién 1a hitu han, nhung sy két hop clia ching da tao ra tap hgp cac tt NumEzrp vo cting 16n va hé
théng dich may khong c6 kha nang nhan dang hét cac NumEzp nay. Hon nita, khi két hop lai véi
nhau, cic s6 va cac tit khéa nay khong con giit nguyén nghia ban dau clia ching, tao ra sy nhap
nhiing vé nghia dan dén két qua dich (néu dich dugc) c6 thé bi sai. Trong bai bio nay, dya vao ngit
phap hinh thanh nén cic NumFEzp ciia tiéng Hoa, ching toi da xay dyng nén cac luat chuyén doi
nhim dich lai cac NumEzp—NE-UKW cho hé dich théng ke Hoa-Viét.

Mat khac, v6i ban chat nhap nhing von c6 clia ngon ngit, mot tit c¢6 thé cé nhiéu nghia ¢ nhiéu
ngit canh khac nhau. Biéu thic s6 ciing khong ngoai 16. Thong thudng, mot biéu thic sé khong day
dii sé c6 nhiéu nghia trong titng ngtt canh khac nhau. Vi du, tit +4, tit nay néu la biéu thiic s6 thi c6
nghia 13 “10 phat”; tuy nhien né lai ¢6 nghia la “vo ciing” néu ton tai trong cau “# +% B /K7
(toi v6 cung cdm on ong). D6i véi cdc trudng hgp nay, ching toi dé nghi st dung mo hinh ngon
ngit (language model) & tiéng Viet dé chon ra nghia phit hgp.

Noi dung bai bao dudgc trinh bay nhu sau: & Phan 2, chiing t6i sé trinh bay céc cong trinh lién
quan dén bai toan xi Iy cac UKW trong dich méy ciing nhu mot sé huéng tiép can cho bai toan
nhan dang thitc thé c6 tén tiéng Hoa. Cac cau tric ciing nhu cac luat chuyén ddi ctia caic NumEzp
sé dugdc trinh bay ¢ Phan 3. Trong khi d6, 6 Phan 4 chiing t6i sé trinh bay mo hinh dich lai cac
NumFEzp-NE-UKW tit tiéng Hoa sang tiéng Viet. Phan 5 chiing toi sé trinh bay cac thit nghiem,
phan thao luan sé dugc trinh bay 6 Phan 6. Phan két luan sé dugc chiing téi trinh bay & Phan 7.
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2. CONG TRINH LIEN QUAN

Trong phan nay, ching toi sé trinh bay mot sé cong trinh lien quan dén nhan dang thuc thé cé
tén va xi ly UKW.

Nhan dang thyc thé cé téen tiéng Hoa da dugc céc nha nghién ctu quan tam va tién hanh cai
d#t thit nghiem, cdAc hudéng tiép can chii yéu trong thai gian gan day 1a huéng tiép can lai (hybrid
approach), két hop giita thong ké va luat. Diém mau chét dé nhan dang thyc thé cé tén tiéng Hoa la
dyra vao cac tit khéa ciia timg loai thic thé c6 tén (huéng tiép can dya vao luat). Vi du: Dé nhan dang
tén nguoi, nhém tac gid JianFeng Gao [8] da phan tich tén ngudi tiéng Hoa thanh mau: <Family
name> (F) + <Given name> (G) (tuong tng vdi tiéng Viet 1a <ho> + <tén>). Trong do, F va G
c6 chiéu dai 13 mot hosic hai ky ty. Nhom tac gid chi xem xét cic tng vién 13 tén ngudi khi thanh
phan F clia tén ngudi dé c6 mat trong danh sich 373 tit chi muc F cla tiéng Hoa. Budc tiép theo,
nhém tac gid nhan dang phan G ciia tén ngudi dira vio mo hinh ngon ngit xdc suat 2-gram (bigram
model) (huéng tiép can dya vao thong ke).

Ciing theo cach nay, nhém tac gia Youzheng Wu [9] cling da sit dung thuat toan lai, két hgp mo
hinh théng ke dya vao phan 16p (class based statistical model) v6i cac loai tri thitc ngon ngit khac
nhau dé nhan dang thuyc thé c6 tén. Rieng doi véi tac gia Keh-Jiann Chen va cac dong sy [7], nhom
tac gid chi tap trung nhan dang tén t6 chitc (organization names) dya vao phan tich hinh thai tir
(Morphological analysis).

NE 14 dang UKW phd bién trong dich théng ké néi chung va dich théng ké Hoa-Viét néi rieng.
Hién nay c6 rat nhidu nghién cttu v6i cac huéng tiép can khac nhau nhim dich lai UKW, nang cao
higu suat dich may. Dya vao phép chinh t& clia tit, nhém tac gid Joao Silva va cac dong su [4] da
dé xuét hai phuong phap nhiim khic phuc cdc UKW, d6 la: phét hién tit cing ngudn goc (cognates’
detection) va do tuong tu hop 1y (logical analogy) dé dich lai UKW. Huéng tiép can nay duge cac
tac gia 4p dung cho cip ngon ngit bién hinh, dién hinh 1 cip ngon ngit “Anh-Bd Dao Nha.

Mot huéng tiép can khac dé xit Iy UKW dugc thyc hién bdi tac gida Matthias Eck [5] va cac dong
su. Nhom tac gid nay da tim céc dinh nghia clia cac UKW & ngon ngit ngudn va dich cac dinh nghia
cia UKW nay (thay vi dich cac UKW). Cac dinh nghia cia UKW sé dugc rit trich tu dong tit cac
tit dién tryc tuyén va cac bach khoa toan thu, sau d6 ching duge dich lai qua hé théng SMT. Két
qué dich nay sé thay thé cac UKW & ban dich cii. Cac tac gid da thyc nghiém hudéng tiép can nay
trén cap ngdn ng “Anh-Tay Ban Nha”.

O khia canh khac, tac gia Ruigiang Zhang va ddng sy [6] da dich lai cac UKW béing cach phan
rd cac UKW thanh cac tit con (subwords). Nhém tac gia da phan ra cac UKW tiéng Hoa thanh céc
tit con va dich dua vao céc tit con nay (subword-based translation). Tt con 1a mot don vi 6 gitta ky
tu va tit. Bén canh d6, nhém tac gid con phét hién ra riang, chat lugng dich sé ting dang ké néu ap
dung nhan dang thyc thé c6 tén (Named entity recognition: NER) dé dich cac UKW trudc khi ap
dung dich dya vao tit con. Huéng tiép can nay duge ap dung cho cip ngon ngit “Hoa-Anh”, noi tiéng
Anh v6i khoang tring la ranh gi6i cia mot tit vd khoadng tring nay ciing la mot tiéu chi rat quan
trong dé phan ra cac tit tiéng Hoa.

Déi véi dich biéu thic sb tiéng Hoa, hién nay c6 rat it cac cong trinh nghién ctu vé van dé nay.
Gan day nhét la cong trinh ctia nhém téc gid Mei Tu va dong su [11], cac tac giad thuyc hieén dich
cac biéu thitc s6 dya vao luat tit cAc ngon ngit khac (dién hinh 14 tiéng Anh) sang chit s6 tiéng Hoa.
Rieng ddi v6i cac cong cu dich biéu thitc s6 tiéng Hoa hién nay, phan 16n cac cong cu chi dich s
thong thuong, néu cé hd trg dich bidu thic s6 thi thudong 1a dich khong chinh xéc céc cau cé chita
biéu thitc s6. Bang 2 liet ké mot s6 cong cu c6 dich sb tiéng Hoa truc tuyén hién nay.
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Bdng 2. Cac cong cu dich biéu thiic sé tiéng Hoa

S6 thit tu Dia chi website \ Pham vi
1 Cong cu Mandarin [13] Dich s6, khong dich ngay gio, khong dich
cau chita biéu thiic s6
2 Bing Translator [14] H& trg dich Hoa-Viét thong qua ngon ngt
trung gian tiéng Anh
3 Cong cu dich tu dong da ngit | Dich téng quat Hoa-Viét, thudng dich sai
clia cong ty SmartLink [15] cac cau chita biéu thitc s6
4 Google Translator [1] Dich tong quat Hoa-Viét (thong qua ngon

ngit trung gian tiéng Anh), thuong dich
sai cac cau chita biéu thic sb

Trong bai béo nay, chiing toi sit dung tap luat luat dé nhan dang va dich lai cac NumExp-NE-
UKW. Bén canh d6, ching toi st dung mo hinh ngon ngit tiéng Viet dé khit nhap nhing cac biéu
thitc s6 khong day du.

3. CAU TRUC CUA CAC NUMEXP

NumExp bao gom cac loai sau: s, s6 khong chiia ky tu don vi, s6 thit ty, phan s6, sd thap phan,
ngay va gis. T trong cac NumEzrp bao gdm cac ky tu s6 két hgp vdi cac tit khoa dai dién cho mébi
loai NumEzxp. Do dé, sb6 déng vai trd chit dao trong viéc hinh thanh cic NumFEzp cia tiéng Hoa.

Gibéng nhu tiéng Viét, s6 trong tiéng Hoa ciing dugc hinh thanh tir syt két hgp cac ky tu tuong tu
nhu céc s6 tir 0 dén 9 clia tiéng Viet. Cac ky ty s6 ciia tiéng Hoa duge trinh bay & Bang 3 va Bang 4.

Mot diém khac biet nhé giita tiéng Hoa va Vit 1a cac s6 nhu 100, 1.000, 10.000 hay 100.000.000
thi tiéng Hoa c6 tit rieng danh cho cac s6 nay (tam goi la ky tur don vi).

Bdng 3. Ky tu s6 tiéng Hoa (0 dén 9)

v H
4 5

S6 tiéng Hoa 2 — -
Sb tiéng Viét 0 1 2

wl [l
ok
o
=

Bdng 4. Cac ky ty don vi ctia tiéng Hoa

Ky tu don vi + H T i 12,
S6 tiéng Viét 10 100 1.000 10.000 100.000.000

Sau khi phan doan tir, mot tit dang NumExp trong tiéng Hoa bao gom nhiéu ky tu s6 hoc két
hop véi cac tit khéa dai dién cho cac NumExp. Su két hop nay da tao ra rat nhiéu tit NumExp trong
tiéng Hoa va hé théng huan luyén khong thé nhan dang hét cac tit nay va phat sinh UKW. Dya vao
diic trung ctia cac biéu thiic s, chiing t6i phan loai chiing thanh bay loai sau.

a. NumFExzp dang sb c6 chita ky tu don vi

Day 1a mot trong hai loai NumEzp co ban (loai con lai 1a NumExp khong chia ky tw don vi duge
trinh bay & phan b tiép theo). Hai loai ndy déng vai tro hat nhan trong ciu tric ciia cac NumFxp
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con lai. Thong thudng loai tit nay bao gom tir 2 ky tuy s6 hoc tré len. Goi N 14 NumEzp dang s6, N

rdi vao mot trong hai truong hgp sau:
- Truong hgp 1: N c6 gia tri tuong tng tit 0 — 19: chuyén ddi theo bang 5.
- Trudng hop 2: N c6 gia tri tir 20 tré len:

+ Phan tach tit N thanh céc cum tit .S;, cum tit ndy bao gom ky tu don vi va s6 ding trude

ching. Vi du: WUH =1 duge tach thanh hai cum: WUH va =1

+ Cong thiic chuyén déi nhu sau:

v= le fci) = f(dvy).

(1)

Trong d6 v la sb tiéng Viet, ¢; 1a ky tu s6 (1 <= i <= [), dv; la cac ky tu don vi vé6i
dv; > dv;y1, f 13 ham chuyén déi ky tu tiéng Hoa sang tiéng Viet, f(c;) c6 gia tri tit 1 dén
9 (Bang 1). f’ 1a ham chuyén déi ky tu don vi sang s tuong ting (Bang 4), [ 14 s6 cum tir S.

Nhu vi du trén, s6 P4E =+ > AV * £(F) + A=) * /(1) = 4 % 100 + 3 % 10 = 430.

- Ngoai lé: Theo chiéu tit trai sang phai ctia tit N céc ky tir don vi ¢6 gia tri gidm dan. Néu cum
t cudi cing khong chita ky tu don vi, chi chiia s6 thi cum cudi cung (ky hiéu S;) nay dugce tinh:

Sy = fla) * f'(dvi—1)/10.
Vidu: s6 =TW > A=) * £(T) + APU) * £(T)/10= 3 % 1000 + 4 * 1000/10 = 3000 4+ 400 = 3400.

Bdng 5. Chuyén d6éi NumExp dang s6 tit 0 — 19 tiéng Hoa sang s6 tiéng Viet

(2)

Sé tiéng Hoa — - = Iy i ) -+ J\ L +
Sé tiéng Viét 1 2 3 4 5 6 7 8 9 10
Sé tiéng Hoa +— | = | =] R S| ] | T

Sé tiéng Viét 11 12 13 14 15 16 17 18 19

b. NumEzp dang sé khong chita ky tu don vi
Dang s6 nay thudng sit dung dé biéu thi sé dién thoai, s6 phong.
- Phuong phép chuyén déi:
+ Phan ra s6 nay thanh cac ky tu rieng biét ¢;.
+ Chuyén déi timg ky tu ¢; sang sb tiéng Viet, cong thiic chuyén ddi:

v=f(c1)...f(e1)

(3)

Trong d6, v 1a sb tiéng Viet, c1 ... ¢ 1a cac ky tu s6 tiéng Hoa, [ 1a tdng s6 ky tu tiéng Hoa c6 trong

NumPFEzp dién thoai, f 1a ham chuyén ddi ky tu s6 tiéng Hoa sang s6 tiéng Viet (Bang 3).
- Vi du: =AU > A=) AOUAOAPY) = 3984.

c. NumEzp dang sb thi tu

- Cau trac: n, véi n 1a NumFEzp dang s6, 5 1a tu khoa dai dién.
- Chuyén déi sang tiéng Viet:

+ Tt khoa # dugce dich sang tiéng Viet 1a “thd”

+ n duge dich sang s6 tiéng Viet nhu 6 muc a (NumFEzp dang s6)
- Vi du: 3+ — dich sang tiéng Viet 13 “thi 117
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d. NumEzp dang phan sb

- CAu tric: n,7rZn,, nq va ng 1a cdc NumPExp dang s6, 472 1a tit khoa dai dien.

- Chuyén dbi sang tiéng Viet:
+ T khéa 73 Z duge dich sang tiéng Viet 1a “/”
+ Cong thiic chuyén doi:

v = f(n2)/f(n1) (4)

Trong dé, v 1a két qua tiéng Viet, f 1a ham chuyén déi s6 tiéng Hoa sang tiéng Viét, nq va no 1a cac
s6 dang c6 chita ky tu don vi, cach thiic chuyén déi gibng nhu cach chuyén NumExp dang s6 & Muc
a

- Vi du: Worz = > A=)A0Y) = 3/4

e. NumEzp dang s6 thap phan

- Cau trac: n,Rin,,

V6i nq, no 12 hai s6 ¢6 chita ky tu don vi, & 14 tit khoa dai dien.

- Chuyén déi sang tiéng Viet:

+ Tt khoéa #5 duge dich sang tiéng Viet 1a dau “,” (dau phay trong s6 thap phan)
+ n1, ng dude dich sang s6 tiéng Viét nhu & Muc a.

- Vidu: /NE=->6.3.

f. NumExp dang ngay

- T tiéng Hoa dang ngdy duge chia lam 3 loai: tit chi ngay, tit chi thang v tir chi nim. CAu tric
tdng quat nhu sau: n,Fn,An,H/%5 trong d6: H/ 5, H va 4 1a cac tit khoa dai dien.
- Chuyén ddi sang tiéng Viet:

+ Cau tric ndy duge dao trat ty khi dich sang tiéng Viét, cong thitc chuyén ddi:
V= E{/—m’?n3ﬁn2$n1 (5)

+ Cac tit khoa H/ 5, H, va & dude dich sang tiéng Viet 1an luct 1a: “ngdy”, “thang” va “nam”.

+ n1 vA no 1a cac s6 chita ky tu don vi, dude dich sang sb tiéng Viét nhu é muc a.

+ ng la s6 khong chita ky tir don vi, dude dich sang s6 tiéng Viet nhu & Muc b.
- Vidw ZFEHE+TZH+H -> ngay 10 thang 12 nam 2005.
- Mot NumFEzp dang ngay chi c6 thanh phan “*5/ngay” ¢6 thé bi nhap nhing vé nghia khi dich sang
tiéng Viet. Vi du nhu tit 755 c6 hai nghia khac nhau trong hai cau sau:

+ 1. R N5, % 20k 'S ? (Hom nay ngdy 6, thiay gido Ly c6 dén khong?)

+ 2.4 MR i N5 @ 0 HUE. (Moi ban qua cita s6 86 6 nhan thu.)

Tit 755 G ca hai cau déu la cac NumFEzp dang ngay khong day di, 6 cau 1 n6 c6 nghia 13 “ngay
6” nhung & cau 2 né lai c6 nghia 13 “s6 67

g. NumFEzxzp dang gic

Mot tir w duge xem 13 gid néu né théa man:
- Ky tu £ (gid) ndm & cudi tit w, cac ky tu phia truée phai 1a so.
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- Néu ky tu s% ndm & gitta tit thi phia sau phai c6 ky tu > (rudi) hodc #f (dong hd) hodc ky tu 73
(phut), %l (giay). Céac ky tu con lai trong tit w phai la s6.

S6 trong gid 1a s6 chita ky tu don vi (NumEzp dang s6), duge chuyén déi theo cach & Muc a,
pham vi ctia s6 dang git 14 nhé, cu thé: gio tir: 0 dén 24, phit va giay: tit 0 dén 60.
-Vidu: F oA =4 — 12 gis 23 phit.
- Tt 143 néu ding don 1é ¢6 thé bi nhap nhing nghia khi dich sang tiéng Viet. Vi du nhu & hai cau
sau, tit 14 c6 hai nghia hoan toan khac nhau.

+ 1. 3k 14 & K o (Toi vo cing cAm on anh.)

+ 2. F B —JA 1€ K#E 14> (Toi chay 1 vong ton khoang 10 phit) T 73 & cd hai cau déu 1a
cic NumEzp dang ngay khong day di, 6 cau 1 né cé nghia 1a “vé cling” nhung & cau 2 né lai c6
nghfa 12 10 phit”.

4. MO HINH DICH LAI NUMEXP-NE-UKW

Mo hinh ctia ching t6i nhu sau:

Vanbin - — Bin dich Nhindang va B luat nhan
A 3 B Dich b R 5 ; ..
iine Hoa Phandoanti Moses tiéng Viet phanloai ) dang va phan

- — NumExp-UKW loai NumExp
Chon nghia Phat sinh

tiéng Viet o """;l;" tap hop tir NumExp P>
phithop titng titng Vidt khéngdav da

Bd luat dich
cac NumExp

MSé hinh
ngon ng

Tir dién
Hoa-Viét

Dich lai cac
NumExp-UKW

Hinh 1. M6 hinh dich lai NumFExp-NE-UKW

- Chung to0i st dung cong cu Stanford Chinese Segmenterﬂ dé phan doan tit cho kho ngit lieu
tiéng Hoa. Ngit lieu tiéng Viét duge ching toi phan doan bing cong cu ciia nhém ching toi, cong cu
nay duge cai dit theo hudng tiép can Maximum Entropy [12]. Tiép theo, ching toi sit dung cong cu
Mosed?] dé dich cau tiéng Hoa dau vio.

- Tt két qua dich théng ké clia cong cu Moses, chiing t6i tiép tuc nhan dién caic UKW tiéng Hoa
va loc ra cac NumFExp-NE-UKW. Mau tu Hoa-Viét khac nhau, do d6, ching t6i dé dang nhan dién
cac UKW tiéng Hoa trong ban dich tiéng Viét. Dya vao tap luat phan loai, chiing t6i tién hanh phan
loai cac NumEzp-NE-UKW nay thanh bay loai tuong ting (nhu Phan 3. da dé cap). Trong cac loai
NumEzxp thi NumFEzxp dang ngay va gi c6 thé bi nhap nhing khi chiing bi thiéu cac thanh phan
ciu tao, ching t6i goi truong hop nay 1a “NumFEzp khong day di”. Cac NumFEzxp con lai duge goi
1a “ NumFEzxp day du”.

- Dich lai NumExp day di: loai nay dugc dich bdi bo luat chuyén dai.

"Download tai dia chi: http://nlp.stanford.edu/software/segmenter.shtml
2Download tai dia chi: http://www.statmt.org/moses/



134 TRAN THANH PHUOC, DINH DIEN
- Déi v6i cac NumExp khong day du:

+ Phat sinh tap hop nghia clia clia cac NumExp nay duwa vao bo luat chuyén ddi va tit dién
Hoa-Viét.

+ Chon nghia t6t nhat tir tap hop nghia nay dya vio mo hinh ngén ngit 2-gram. Goi w; 1a
NumEzxp-NE-UKW trong mot ngit tiéng Viet, w;—1 , w41 1a tit diing trude va sau né, néu
NumPFEzp ding & dau hodc cudi mot ngit thi sé khong cé tit w;_1 hodc w; 11 tuwong ing. Nghia
tiéng Viet t6t nhat v(w) ctia w; duge tinh theo mo6 hinh ngdn ngit 2-gram nhu sau:

argmax

v(w) =4 (p(wilwi-1) + p(wiy1|w;)). (6)

Chiing t6i stt dung tong xac suat clia hai 2-gram (thay vi phai la tich) dé tranh trudng hgp mot
trong hai 2-gram c6 gi4 tri bang 0. Hinh 2 s& minh hoa qua trinh chon nghia cho NumFEzp 755 trong
cau dich tiéng Viet “Hom_nay /N5, thay gido Ly ¢6 dén khong 7.

Rat trich tir dimg Hém_nay 7+ Phat sinh tap hop Hém_nayngay 6
trrdre va sauNumExp 2 »| nghia tifng Vit Hém naysé6
. —

v
H&m_nayn;pfy: 0.008584 Tinh xac suit
Két qui | Hém_nayso:0 2-gram

R

Hoém_nayngay
6, thiy_gidoLy
cé dén khéne?

Hém_nay 755, thiy
gido Ly co dén khong?

Hinh 2. Minh hoa qué trinh dich NumFEzp

Do tit 755 ditng & cudi mot ngit va duge dich thanh hai tit tiéng Viet (“ngay” “6” hoisic “s6” “6”)
nén chung toi chi tinh x4c sudt 2-gram ciia tit ding trude né véi tit “ngdy” hodc “s6”, cu thé, ching
toi tinh x4c xuat 2-gram cho hai cip “Hom_nay ngay” va “Hom__nay s6”. Cum tit “Hom__nay ngay”
c6 xéc suat cao hon nén cau dich tiéng Viet duge chon sé 1a “Hom _nay ngay 6 , thay gido Ly c6
dén khong 7”.

5. THU NGHIEM

Kho ngit licu song ngit thit nghiém ctia ching t6i bao gdm 20.000 cip cau dugdc ching toi tong
hop tit cic sdch gido khoa dam thoai tiéng Hoa va céc dién dan tiéng Hoa tric tuyén. Van ban trong
kho ngit lieu chii yéu la van ban giao tiép phd thong, chiéu dai ciia céc cau tuong déi ngén, binh
quan khodng 10 tir trong mot cau. Chat lugng kho ngit ligu kha sach, noi dung ngit lisu dong nhat
va trai déu trong 20.000 cau. Ching to6i sit dung 90% toéng s6 cau cho huan luyén (training), 5% so6
cau danh cho kiém tra (testing) vi 5% s6 cau con lai danh cho diéu chinh tham sé (developing). Ngit
lieu huin luyén (cac cau danh cho huin luyén va diéu chinh tham s6) duge huan luyén bing cong cu
Moses vdi cic tham s6 mic dinh (SMT Baseline). Chiing t6i stt dung bo ngit liéu nay dé thuc hién ba
thit nghiém: dich khong phan doan tit, dich phan doan tu, dich lai NumFExp-NE-UKW cho truong
hgp phan doan tit. Bén canh d6, ching t6i ciing thit nghiém dich cac NumFExp trong bd ngit liu thit
nghiém qua hé dich Google Translator va Bing Translator. Thit nghiém nay khong nhim muc dich
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danh gia chat lugng dich ctia hé théng ching t6i so véi Google va Bing, vi v6i ngit lieu vo cling lén
ctia minh, cac hé dich nay dudng nhu dich duge moi cau dau vao, it khi phat sinh UKW. Muc dich
ctia thit nghiém nay chi dé chitng minh cii tién ciia chiing toi trong pham vi hep 1a dich van ban tiéng
Hoa c6 chita cac NumFEzp. Md hinh ngon ngit dude huan luyén tit ngit lieu tiéng Viet gom 212.454
cap cau ciia nhém VLSP.

O he dich co s8, ching toi xem céc ky tu tiéng Hoa va tit chinh t& tiéng Viet nhu nhimg don
vi doc lap. Chiing toi tién hanh chén mot khodng tring vao gitta cac ky tu tiéng Hoa. Dbi vdi tiéng
Viét, chiing t6i thite hién chén khodng trang vao giita cac tit chinh t& véi cdc dau cau.

O thi nghiem dich phan doan tit, ching toi tién hanh phan doan tit tiéng Hoa bing cong cu
Stanford Chinese Segmenter. D6i véi tiéng Viét, ching toi phan doan tit bang cong cu clia nhém
ching t6i. Khéi niém tu trong cong cu nay la ti theo ngit dung, ting dung hiéu qua trong dich may
théng ke.

Dura vao két qua dich ctia Moses ¢ trudng hop phan doan tit, ching toi tién hanh dich lai két qua
nay. Ty vao cach chon lita cau thit nghiem ma diém BLEU c6 sy chénh léch tiy theo cach chon lya.
Su chon Ia bo thit nghiém cho ra két qué véi nhieu NumEzp-NE-UKW chic chian diém BLEU ciia
hé dich phan doan tit duge dich bdi MOSES sé thip hon nhiéu so v6i hé dich cé can thiép dich lai
UKW NumEzp va ngudgce lai. Sau day 1a két qua dich ctia bo thit nghiem dude chon lya theo mau:
mbi 20 cau trong kho ngit liéu thi 18 cau dau danh cho huin luyén, cau 19 danh cho didu chinh tham
s6 va cau thit 20 danh cho thit nghiem.

30.5
30
29.5
29
28.5
28
275
27
26.5
26
255 - . .

BaseLine Phan doantlr M0 hinh cta ching
t6i

Hinh 8. Két qua thit nghiem

Bén canh d6, chiing t6i ciing da tién hanh thit nghiém dich mot s6 cau cé chia cac NumEzp
qua 3 hé théng: he théng ciia ching t6i, Bing Translator va Google Translator. Ching téi rit trich
tu dong 34 cau tiéng Hoa c6 chita cdc NumFEzp tit ngit liéu kiém tra (testing) ctia hé thong. S6 cau
dich dtng ctia 3 hé théng dudc trinh bay ¢ Hinh 4.
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40 -/ 32
e

26
30 - 24
20 -
10 -
O I I I
Bing Google  Hé théng cla
Translator Translator chung toi

Hinh 4. Két qua dich qua 3 hé théng

6. THAO LUAN

Két qua dich phan doan tit thuong cho két qua tot hon khong phan doan tit (dich co sd), van deé
nay ching toi da trinh bay 6 cong trinh [3]. Tuy nhién, dich phan doan tit mac du két qua to6t hon
so v6i trudng hop dich co s6 nhung lai xuat hién nhieu UKW. Két qua dich ctia trudng hgp phan
doan tit sé& dudgc tiép tuc dich qua hé théng dich lai NumFExp ctia ching toi. Bén canh dé, ngit licu
thtt nghiém ciing dugde chiing t6i dich qua hé thdng ctia Google va Bing Translator. Véi kho ngit lisu
vo ciing 16n, hai hé dich nay dudng nhu dich dudc tit ci cac tir tiéng Hoa. Tuy nhién, cling giéng
nhu hé dich cd 58, két qua dich ctia Google tuy it phat sinh UKW nhung két qua dich thudng bi sai
nghia. Bang 6 trinh bay bén trudng hgp cu thé trong 34 cau thit nghiém c6 chita NumEzp:

C4a bdn trudng hgp heé dich co s déu cho ra két qua nhung phan 16n két qua lai khong chinh xac
(trr truong hop 2). Do cac ky tu sd déu c6 trong ngit licu huan luyén ctia hé dich co sé nén hé dich
nay nhan dién dugc cac ky tu s6. Tuy nhién, do 1a dich co s, khong c6 tri thitc nén hé dich bi nhap
nhing vé nghia & cac ky tu thai gian (1, 77, 5) ciing nhu khong thé chuyén ddi ding tit sb tiéng Hoa
sang tiéng Viet. Vi du: & cau s6 4 tir (5) c6 nghia la “s6” véi xac suat cao nhat, nhung trong trugng
hgp nay, tit (5) c6 nghia ding 1a “ngay”. Chiing toi khong ban luan vé két qué dich sai ciia Google
va Bing vi hai hé dich ndy phai théng qua ngon ngit trung gian tiéng Anh, két qua sai & tiéng Viet
c6 thé 1a sai cong hudng khi dich tit Hoa-Anh va Anh-Viét. 0 trudng hgp phan doan tit, s6 tit trong
ngit licu ciia truong hop nay sé it hon so véi trudng hgp dich co sd, dan dén tir dién “giéng hang tit”
cling sé it hon, kha ning nhan dang tit ctia hé théng ciing sé kém hon. Két qua 13 hé dich phan doan
tit phat sinh nhieu UKW.

Miit khac, vé6i sy phong pht cia NumFExp-NE, nén du ngit liéu c¢6 16n dén miic ndo di nita cling
rat kho c6 thé bao quat hét cac NumExp, nén hé théng khong dich duge NumEzp-NE 1a diéu kho
tranh khoi. Két qua dich phan doan tit sau khi cho qua hé théng ctia ching t6i da cho ra két qua véi
diém BLEU tang lén 16 rét, do hé théng da nhan dang va dich ding céc NumFEzxp. O vi du trén, he
théng da dich ding 4 trudng hop NumFExp.
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Bdng 6. Mot s6 cau tiéng Hoa duge dich qua 5 hé thong

Cau tiéng | Ciu dich . N Dich phan Dich Bing Dich da
STT Hoa chuan Dich co s¢ doan tir Google® Translator’ xir Iy
1 A4 —J1 | Nam  nay | Namnay mft | Ném nay | Nam nay, | Nam 1992, | Nam nay
o E, |12 nam | chin chin hai | — J i — | nam 1992, | ti€p  theo | nam 1992,
H4E — L 1992, ndm | nam, nam | 4 = pgm | DAm  t6i | nam 1993 nim  sau
= sau la nam | sau mot chin | o 4 5 | 1993 1993
- 1993 chin ba —
2 —md |1l gid 5|1 gio quas|1gidquas | Baygiohai | It nam | 1 gid qua
A phut phut phut muoi ba. diém. 5 phut
3| 3k 48 o¢# | Toi mubn | Toi mundoi | Téi mudn | T6i muén | Téi mudn | Téi mudn
T+ |doi  sang | 5 thang 19 | d@6i i H | thay doi | thay  doi | doi ngdy
H. ngay 19 | ngay. +HH . dén thang | dén 19 | 19 thang 5
thang 5 19. ngay.
4 AN J& HH | Khong phai | Khong phai 5 | Khong Khong Khong phai | Khong
=452 g f | ngay 3 | thang s0 3 1a | phai 1a F. | phaila mét | trén cé the | phai ngay
B +e. thang S ma | 5 thang s | § =% 13 | ngdy 3|3 ngay 10 | 3 thang 5
la ngay 10 | 10. HA = thang 5 1a | thang 5. la ngay 10
thang 5 thang 10. thang 5

? Dich ngay 11/04/2014

7. KET LUAN

Trong bai bao nay, ching t6i da dé xudt phuong phap xt Iy NumPExp-NE-UKW trong dich
théng ké Hoa-Viét dya vao tri thitc ngit phap clia chiing. Bén canh d6, déi véi cac NumPExp-NE-
UKW khong day dt, chiing t6i da khit nhap nhing nghia ctia chiing biing mo hinh ngoén ngit 2-gram.
Két qua thuc nghiém cho thay hé théng ciia ching toi da dich rat tét cac NumExp, gép phan cai
tién dang ké chat lugng dich may Hoa-Viét. Trong tuong lai, ching toi sé ap dung phuong phap nay
két hgp véi théng ke tren ngit lieu 16n dé xit 1y cac thuc thé cé tén con lai, nhdm gitp cho hé théng
dich Hoa-Viét-Hoa ngay cang nang cao.
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Bai bao nay dugc thuc hién dudi sy tai trg clia Trung tam dit liéu da ngit Kim Tw Dién.
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