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TOM TAT

Déng hang mirc tir giik vai tré quan trong trong nhiéu céng doan ciia xi i ngén ngir tir nhién.
C6 nhiéu cong trinh nghién ciru trén nhiéu cdp ngon ngiv khdc nhau, tuy nhién trén cdp cdu song
ngit Nhdt-Viét van con han ché. Hau hét cac dong hang muc tw Nhat-Viét dwoc tqo tir cac cong cu
dong hang diea trén phirong phdp thong ké, hodc dwa trén phwong phép hoc khéng gidm sat, cho két
qua co do chinh xac khong cao. Trong nghién cuu nay, chung t6i xdy dung bg ngir liéu dong hang
mike tir Nhdt-Viét bang tay va sau dé cai dat va hudn luyén mé hinh déng hang mikc tir t dong cho
cap cdu song ngir Nhdt-Viét. Mo hinh dong twr cua chung toi dat do chinh xdac vuot tréi hon 20.06
diém Fy so véi cong cu GIZA++. Chiing t6i tao dwoc mé hinh déng hang mike tir Nhdt-Viét tan tién
o thoi diém hién tai.

Tir khoa: BERT; Nhat - Viét; Bo ngit liéu; SQUAD; dong tir

1.  Gi6i thiéu
Doéng hang muc tir ¢ vai trd quan trong trong nhiéu tac vu xir If ngdn ngit ty nhién
nhu dich, phan tich ngdn ngit, ddng tham chiéu... Viéc xdy dung bd ngit liéu song ngir da
duoc dong hang murc tir mat rat nhiéu thoi gian va cong strc néu thuc hién mot cach thi cong.
Chinh vi vay, m6 hinh dong hang muc tir da dugc quan tdm nghién ctru trong mdt thoi gian
dai, trén nhiéu cip ngdn ngit khac nhau. Trudc day, phuong phap tiép can thong ké di duoc
ap dung trong nhiéu mé hinh nhu mé hinh IBM 1-5, md hinh HMM... Céc cong cu gidéng
hang GIZA (Franz Josef Och, 2003; Chris Dyer, 2013) dugc xay dung dua cac md hinh trén.
Trong nhitng nim gan ddy, cac md hinh dong tir dwa trén mang noron da dugc nghién
ctru va cho thdy cai thién két qua dong tir so voi phuong phap thong ké. (Nan Yang, 2013)
da d& xuat md hinh dong tir dua trén mang neuron FENN trén cap cau Anh-Trung, (Akihiro
Tamura, 2014) d& xuat mé hinh déng tir dua trén mang hdi quy trén cip cau Anh-Nhat, (Joel
Legrand, 2016) da dé xuat mé hinh dua noron trén cac cap Anh-Btc, Anh-Romania, Anh-
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Phép. Céc cong trinh trén dd dugc so sanh co d6 chinh xac cao hon so v6i GIZA++. Gan
day, cac mo hinh dong tir dya trén Transformer (Ashish Vaswani, 2017) da vuot troi hon so
V&1 phuong phap hoc nong, nhu cac nghién ctru (Thomas Zenkel, 2019; Sarthak Garg, 2019;
Elias Stengel-Eskin, 2019; Thomas Zenkel, 2020). Dya trén cac mo hinh Transformer da
dugc huin luyén nham dich may cho cip ngdn ngir nhat dinh, ho di tim cach khai thac mo
hinh Transformer cho viéc dong tir. Diéu nay dan dén yéu cau phai c6 bo ngir lidu song ngit
16n dé huan luyén mé hinh Transformer trudc khi khai thac dé dong tir. Cach tiép can nay
khong phii hop véi cac cip ngdn ngit con han ché vé ngir liéu song ngit nhur Nhat - Viét.

Dang cha ¥ trong nhimg cong trinh nghién ctru vé dong tir 1a phwong phap cua
(Masaaki Nagata, 2020). Khac véi cac phuong phap dong hang trude day do, tac gia da
chuyén bai toan dong hang mirc tir sang bai toan tra 101 cau hoi (Question Answering) Vi
dang dir liéu SQuAD v2.0. Trong hé théng trd 101 cau hoi, cho mét doan ndi dung va mot
cdu hoi, hé thong s& du doan mot phan cau (span) trong doan ndi dung lam cau tra 10i. Tuong
tu, trong bai todn dong hang muec tir khi cho mdt cau dich nhu la mot doan ndi dung va cho
mot tur trong cau nguén nhu 1a cau héi, mé hinh du doan ban dich cua tir nguén trong cau
dich nhu 1a cau tra 161. Tac gia da thuc nghiém trén 5 cdp ngdn ngt (Zh-En, Ja-En, De-En,
Ro-En, En-Fr) va cho thiy rang chi can mét s6 lugng nho dir lidu dong tir bang tay, mo hinh
cho két qua vuot troi hon so véi cac phuong phép ting cong b trude day. Day 1a c6 thé coi
1a phuong phap tan tién nhat & thoi diém hién tai.

bdi voi cap song ngit Nhat - Viét, nglr li€u song ngtr s&n ¢6 con han ché, chua co sin
bd ngit liéu song ngit dong hang mirc tir, cac md hinh dong hang mirc tir theo cach tiép can
hoc sau chua duoc thuc hién. Hau nhu dé thyc hién nhiém vu dong hang cho cip song ngi
Nhat - Viét, cac nha nghién ciru thuong st dung Giza++ dé giai quyét van dé trén. Tuy nhién,
Giza++ khong cho két qua cao v6i b ngit liéu han ché nhu cap song ngit Nhat - Viét.

Nhan thay duoc sy thiéu sot va tim quan trong cua bai toan néu trén, ching t6i da xay
dung bd ngir liéu dong hang mtc tir bang tay gdm 2646 cip cau va cai dat, huan luyén mo
hinh dong hang ty dong mirc tir tan tién cho cip song ngit Nhat - Viét.

Chung t6i cai dit theo (Masaaki Nagata, 2020) dé ap dung cho mé hinh déng hang
mirc tur cdp cau Nhat - Viét. M6 hinh dong hang muc tr dugc huén luyén trén bd ngir liéu
dong tir bang tay cp cau Nhat - Viét ma chung toi xay dung.

2. Noi dung
2.1. Co s6 li thuyét
2.1.1. Bai toan dong hang muec tir i

Chung t6i dya theo (Franz Josef Och, 2003) dé dinh nghia bai toan dong hang mrc tur
nhu 1 viée tim ra cac cip tir tvong dong trong cip cau da cho. Bai toan dong hang muc tir
(sau day goi la dong tir) dugc dinh nghia nhu sau:

Cho vecto 51N = [s1, S2, ..., §j, ..., SN] chira cdc tir theo thir tur trong cAu ngudn (tiéng
Nhat) va vecto ti™ = [ty, ta, ..., ti, ..., tm] chira cac tir theo thir tu trong cau dich (tiéng Viét),
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hai cau nay hoan toan 1a ban dich ciia nhau. Chiing ta can tim ra tap cac cp tir giit ciu ngudn
va cau dich tuong déng v6i nhau. Nhu vay, dong tir 1a mot tap cac cap tu:

ac{(i,j):j=12,..,N;i=1,2,...,M} 1)

Dé don gian, ching toi biéu didn anh xa dong hang mét cap tir (i,j) thanh j = a;.
Hon ntra, viéc tim ra dﬁy dt mdt tap cac cdp tir nhu thé 1a rat kho, do do viéc biéu dién dong
ttr ¢6 thém céc rang budc sau:

Rang bugc 1: Moi tir trong cau dich déu phai dugc dong véi mot tir trong cau ngudn,
a; c6 thé nhan gia trj 0 dé biéu dién tir th i trong cau dich duoc déng véi tir “null” trong
ciu ngudn;

Rang budc 2: Mot tir trong cdu dich chi duoc dong véi duy nhdt mot tir trong
cau ngudn.

Nhu vay, cong thtre (1) trd thanh:

al = [ay, ..., ay] )
véia; € {0,1,2,..,N},i €{1,..,M}.

Déng tir 13 bai toan ¢6 hudng, huéng tir cdu ngudn sang cau dich va nguoc lai. Trong
bai toan dong tir quan hé gira tir trong céu dich va tir trong cdu ngudn 1a quan hé mot - nhiéu.

nen ni hitori no amerika jin ga kono konkuuru  ni nyuushou shi te iru
tsent:1980 F [T —A ® FTAYUH N A 20O avy—)L I AE L T W3
s_sent: Vao nam 1980 , m{t ngudi Mi da gianh giai quan_quén trong cudc thi nay .

a:[3,2,1,0,4,7,6,0,12,12,12, 11, 10, 10, 9, 16]

Hinh 1. Vi du cdp cdu Nhat-Viét dwoc dong tir theo chiéu tiéng Viét dén tiéng Nhdt

Hinh 1 13 mot vi du trong ngir liéu dong hang ctia ching t6i xay dung (trinh bay & phan
sau). Trong do, cdu ngudn tiéng Viét va cau dich tiéng Nhat duoc tach thanh cac tir va vecto
dong tir theo chiéu tir tiéng Viét dén tiéng Nhat. Tur tiéng Viét dau tién trong cau ngudn duogc
danh chi sé tir s6 0 twong ng véi vi tri 0 trong vecto dong tir, con tir tiéng Nhat dau tién dugc
danh chi s6 tir s6 1 (chi s6 0 danh cho tir “null”). Trong vi du nay, vecto dong tir a[1] 6 gia
tri 1a 2 ¢6 nghia 13 tir “ndm” trong cu tiéng Viét dugc nbi véi tir “£E” (nen) trong cau
tiéng Nhat.
2.1.2. Chuyén bai todn déng tir sang bai todn tra 16 cdu hoi

(Masaaki Nagata, 2020) da x4y dung mé hinh dong tir dua trén dit liéu hé thong tra 1oi
cau hoi dang SQuAD (Pranav Rajpurkar, 2018). Trong hé thong tra 11 cdu hoi, cho mot
doan van va mdt cau héi, mo hinh du doan mdt doan trong doan van lam cau tra 161. Tuong
tu trong mo hinh dong tir, cho mét cau dich nhu 13 doan van va mot tir trong cdu ngudn ciing
v6i cau ngudn d6 nhur 1a cau hoi, mo hinh du doén tir trong cau dich c6 nghia giéng tir ngudn
nhu 1a cau tra 101.

Hinh 2 cho thay su chuyén d6i dit liéu dong hang sang mé hinh dang SQuAD v2.0.
Trong d6, “t_sent” 1 cAu dich nhu 1a doan vian, “s_sent” 1a cu ngudn nhu 1a cau hoi. T
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“Phap” trong cAu ngudn nam giita 2 dau 9 (d4nh ddu doan)? dé danh dau tir can tim ban dich.
Cau tra 101 “answer” 1a vi tri cta tir trong cau dich “ 27 5 > R (furansu). Chung toi stir dung
toan bo nhur 1 cau hoi nhiam cung cip ngit canh caa tir ngudn dé mé hinh dy doan tt hon.
Céc trudng thong tin “t_pos”, “t_ner”, “s_pos”, “s_ner”, “id” lan luot Ia tir loai, thuc thé c6
tén ctia cau hoi, tir loai, thuc thé c6 tén cua tir ngudn va ma dinh danh cho dit liéu nham phuc
vu trong qud trinh huan luyén mé hinh.

Vi ¢6 nhidu dong tir véi “null” nén phién ban SQUAD v2.0 1a phi hop. Bé chuyén dbi
sang dit liéu dang SQuAD v2.0 (Pranav Rajpurkar, 2018) v&i mdi cap cau Viét-Nhat chung
t6i 1an luot cho mot cau lam ngtr canh doan van, cau con lai s€ chon tung tir ddnh dau voi il
dé 1am cau hoi.

{ nen de furansu go ni fukutatsu su ru no wa kiwamete
musukashii

“tsent:"2,3 £ TISVARAFEIC BAE T 5 O [F EhHT #HLL
"s sent": "Rat 1a kho dé thanh_thao tiéng 9 Phap 9 trong hai hay ba nim .",

"s_word": "Phéap",

"answer": 4

"t_pos™: "4 &l 4 &A BhEAl 4 5l % ER BhEAl 44 56l EhEAl BhEAl BhER BIIGE ML RER MBhEE S
"t ner": "DATDATOLOCOOOOOOO0OO0OQ",

"s_pos": "Np",

"s_ner": "I-MISC",

"id": "GoldData2646.2296trainP1_2245 ja 6 8",

Hinh 2. Dir liéu déng tir chuyén sang dit liéu dang SQUAD v2.0
2.1.3.Ma hoa va tich hop ngir canh
Chung t6i str dung m6 hinh BERT da ngén ngir (Jacob Devlin, 2019) trong kién triic
dong tir boi nd dugc tién huin luyén trén nhiéu ngdn ngir bao gom ca tiéng Viét va tiéng
Nhat. Cu thé, 16p ma hoa dau vao st dung phién ban BERTgase gém 12 16p Transformer,
kich thudc cac 16p an 1a 768, gom 12 16p attention. Bo tach tir cia BERT tach céc tir trong
cau gbc thanh cac tir con (subword unit).

2 Chung t6i st dung § dé danh déu vi n6 thudc bang ma Unicode va nd c6 trong tir dién BERT da ngodn ngir va
hiém xuat hién trong cac van ban thong thuong.
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Hinh 3. Kién tric md hinh déng ter véi dir liéu dang SQUAD v2.0
Gia str, ching ta c6 cau ngudn géom N tir goc siN = [s1, Sz, ..., Sj, ..., SN] duoc tach
thanh siX = [bsy, bs, ..., bs;, ..., bsx] chira X tir con va cdu dich gdm M tir gbc ti:™ = [ty t2,
.. ti, ..., tm] duoc tach thanh t1Y = [bty, bty, ...,bti, ..., bty] chita Y tir con v6i X > N, Y >
M. Véi mét tir trong cdu ngudn da duoc tach thanh cac tir con lién tuc sij = bsi...bsj trong
cau ngudn, mo hinh s& tim ra tir tix = bty... btk trong cau dich.
Pé mi hoa doan vian va cau hoi trude khi dua vao BERT, chung duoc ndi véi nhau
nhu sau “[CLS] cau ngudn [SEP] cau dich [SEP]”. Sau khi ndi véi nhau chudi dau vao
tr¢ thanh:

wf{ =[[CLS], bs, ..., bsi, ..., bsx, [SEP], bty, ..., btj, ..., bty, [SEP]] (3)
Lép ma hoa BERT sé& sinh ra dic trung tich hop e, cho mdi tir con thit » nhu sau:
er = BERT 50 (bW, 1) (4)

2.1.4. Dong hang murc tir

Chung t6i theo dé xuét ciia (Masaaki Nagata, 2020) sir dung kién tric mé hinh tra 1o
ciu hoi dang dir liéu SQUAD v2.0 cho nhiém vu dong tir. Bé du doan vi tri bit dau va két
thiic cho cau tra 10i 1a khac v6i (Masaaki Nagata, 2020), b6 sung phia sau BERT hai 16p
Softmax.

biém s0 xac suat cua vi tri bat dau va vi tri két thuc cua cau tra 101 dugc tinh nhu sau:

ast®t = softmax(e,) (5)
aé™ = softmax(e,) (6)

2.2. Xay dwng bg ngir liéu

Trong nghién ctru nay, ching toi xay dung bd ngir liéu dong tir bing tay 2646 cip ciu
song nglr Nhat-Viét. Chung toi dat tén bd ngtlr liéu cua chung toi 1a Ja-Vi Gold WA Corpus.
Hinh 4 mé ta quy trinh tao bd ngit liéu gdm 4 budc, cu thé cac budc cua quy trinh trén
nhu sau:
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2.2.1. Trich xudt cp cdu song ngit Nht-Viét

bé co ngtr liéu song ngir cdp cau Nhat - Viét ching t6i trich Xut tlr cac cap mau cau
trong cac bg tur dién Nhat - Viét. Trong céac bd tir dién, cac miu cau chu yéu 1a cac cau thuong
dung trong doi sdng hang ngay va mdi cip cau déu la ban dich ctia nhau. Ching t6i d trich
xuét dugc hai b ngit liéu song ngit khac nhau duoc dit tén 1a Ja-Vi Giza Corpus va Ja-Vi
Gold Sent Corpus. Céac b ngir li¢u dugc sur dung trong cac muc dich khac nhau trong bai
bé&o nay. Cac bo ngir liéu véi kich thude duge mo ta theo bang sau:

Bing 1. Thong tin vé cdc b ngit liéu song ngir

Bé noi lic _ _
A ¢ netrhicd Giza Corpus Ja-Vi Gold WA Corpus
Théng tin

1562527 cip

Sb luwong cédp cau A e Ao
(gbm cdp cau va cap tur)

2646 cap cau

'_ B @ Trich xuét ¢ip ciu
Tir dien Nhat - Viét

h J

B6 ngir liéu ciip ciu - Tien xir Iy

song ngir Nhat - Viét

A 4
Déng hang mirc tir

3 s g f——————m Diéuchi 0 cong
bing GIZAH Bicu chinh thi cong

Ja-Vi Gold WA Corpus

Hinh 4. Quy trinh xdy dung bo ngir liéu dong ti

Giza Corpus 1 bo ngit liéu nham muc dich dé dua vao cong cu dong tir GIZA++ &
budc thir 3 trong quy trinh xay dung bo ngir liéu dong tir. Giza Corpus chira cac cap cau va
cap tir song ngir. GIZA++ 1a mo hinh dong tir dura trén théng ké, do d6 khi dua cac cip tir
song ngit vao dir liéu dau vao, mo hinh thdng ké sé& théng ké chinh xac hon xé4c suat dong tir
ctia moi cip tir trong cac cip cau.

Ja-Vi Gold WA Corpus 1a by ngir liéu vang dugc dong tir ma chung toi xay dung.
Puoc st dung dé huin luyén mo hinh déng tir Nhat - Viét. Bo ngit liéu chtra 2646 cdp cau
dugc chon tir b ngir liéu Giza Corpus.

2.2.2. Tién xit li van ban
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Bude tién xtr I thuc hién tach tu, gan nhan tu loai, nhan dang thuc thé c6 tén (NER)
cho mdi céu trong céac cap tir. Chiing t6i sir dung cong cu VnCoreNLP (Vu Thanh, 2018) dé
xtr If cho tiéng Viét. Dbi voi cau tiéng Nhat, chung t6i sir dung cong cu Mecab (Toshinori
Sato & Okumura, 2017) dé tach tir, gan nhan tir loai va st dung dich vu cua trang web dich
vu goo labs® dé nhan dang thuc thé ¢6 tén. Ddi voi s6 dém, dé déng nhét, chung t6i str dung
ki tu unicode cho s6 dém ca tiéng Nhat va tiéng Viét.
2.2.3.Déng hang bang Giza++

Sau khi tién xt Ii cho bd ngir liéu Giza Corpus, chiing toi sir dung cong cu GIZA++ dé
dong tir cho bd ngir liéu. Cac thong s6 ciia GIZA++ duge dat & gia tri mac dinh va thuc hién
dong tir doc 1ap 02 chiéu tir tiéng Nhat sang tiéng Viét va tir tiéng Viét sang tiéng Nhat. Két
quéa dong tir bang GIZA++ duogc sir dung dé didu chinh & budc tiép theo gitip giam chi phi
va tang d6 chinh xac khi diéu chinh thu cong.

2.2.4. Piéu chinh thii cong

Chung t6i diéu chinh thii cong nhitng dong hang sai trong két qua dong hang bang
GIZA++ dé tao ra bo ngit lidu dong tir vang. Day 1a budc ton nhiéu chi phi nhan cong, ching
t6i duge cac cong tac vién 1a nhitg ngudi co chimg chi ning lyc tiéng Nhat JLPT N2 thyc
hién diéu chinh thu cong trén timg cap tir.

Chung t6i dya theo (Jodo Graca, 2008) dé xac dinh lién két tir gitra cac cap tir. Mot sd
vi du nhu sau:

- P6i voi nhimng doan cau ma c6 trong cau nay nhitng khong ban dich trong cau kia thi
doan cau d6 duoc lién két voi “null”.

- D6i voi dau cau: Trong tiéng Nhat két thic cau hoi thudng sir dung ddu cham hoi «?
” hodc ddu chdm cau “, ” do d6 chung t6i xac dinh lién két giira ddu chdm hoi va chim céu
trong tiéng Nhat v6i ddu chdm cdu trong tiéng Viét 1a lién két dung.

- Dbi véi thoi gian: Trong cau tiéng Nhat néu sir dung chir cai romaji dé biéu dién con
s6 thi s& duoc chuyén sang chit s6 ma unicode dong nhét voi tiéng Viét.

- Dbi véi cac doan dich cac cum tur: ching t61 xac dinh lién két cac tir dén tir co nghia
gan nhit trong ban dich 1a hop 1é.
2.3. Thuc nghiém
2.3.1. Cai dat mo hinh

Chung t6i stir dung BERT-base*, Multilingual Cased (104 ngén ngit, 12 16p, 768 trang
thai 4n, 12 16p dau ra, 110 triéu tham s6 huin luyén) trong thuc nghiém cta ching t6i. Hai
16p Softmax bd sung phia sau BERT c¢6 kich thudc 768x 1. Cac tham s6 dugc cai dat dé cho
phép tinh chinh.

Trong qua trinh huan luyén, thuat toan t&i wvu AMSGrad (Sashank, 2018) véi cac tham
s6 theo mic dinh. Chung t6i st dung phwong phap lan truyén nguoc (back propagation) dé

3 https://labs.goo.ne.jp
4 https://huggingface.co/bert-base-cased
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diéu chinh cac tham s6 ciia mé hinh. Him mét mat (loss function) 1a ham cross entropy dugc tinh
nhu sau:

loss = —log(% (astert + a8y (7)

Trong 46, aSt®t, a®™® lan luot 1a xac sudt dau ra cua 16p Softmax cua vi tri bat dau
va két thiic cua subtoken ciia nhan dong hang.

Céc tham s hudn luyén nhu sau: train_batch size = 32, learning rate = le-5,
num_train_epochs = 2, max_seq_length = 256. Chung t6i huén luyén mé hinh trén cong cu
nghién ctru may hoc ctia Google Colab® vi GPU 12GB. Thoi gian huén luyén khoang 10
tiéng dong hd. Chi huin luyén mot mé hinh dé dong hang theo hai chiéu.

2.3.2. Dir liéu hudn luyén

B0 ngit liéu dong hang murc tir Nhat-Viét (Ja-Vi Gold WA Corpus) ma chung t6i da
gidi thi¢u ¢ trén dugc s dung dé huén luyén mo hinh déng tir. Bo ngir liéu dugce chia lam
hai tap ngiu nhién gdm 2303 cip cau cho tap huan luyén va 343 cip cau cho tap kiém tra.
Chung t6i thyc hién viéc chia b ngit liéu 5 14n riéng biét va huan luyén mo hinh dong hang
riéng biét, sau d6 1iy két qua trung binh dé danh gia.

Ngoai ra, b ngir li¢u song nglr Nhat-Viét (Giza Corpus) dugc st dung cho cong cu
GIZA++.

2.3.3. M6 hinh co so

M5 hinh dé xuit duoc so sanh véi cong cu GIZA++ va cua mo hinh dong tir dya trén
BERT theo (Le, 2021).

béi véi cong cu GIZA++, cac tham s6 duogc cai dat ¢ gia tri mac dinh. Thyc hién chay
trén bo ngir lidu Giza Corpus, theo hai chiéu doc lap tir tiéng Nhat sang tiéng Viét va tir tiéng
Viét sang tiéng Nhat. Két qua GIZA++ sau d6 duoc trich xuat dé lay két qua dong tir ciia
343 cap thudc tap kiém tra.

Thuyec hién cai dit va huin luyén mé hinh dong tir dua theo (Le, 2021) cho cip ciu song
nglt Nhat - Viét, ngoai trir viéc dua thém tri thirc ngir li¢u tiéng Han. Str dung cung bd ngir liéu
huén luyén véi mé hinh d& xuat. Huan luyén 02 mé hinh riéng biét cho 02 chiéu dong tir.
2.3.4. D¢ do

Theo (Och & Ney, 2003) dé tinh Precision va Recall yéu cau hai tap dong tir S va P,
trong d6 tap S 1a cac dong tir chac chin gitra cap tir va tap P 1 cac dong tir c6 thé chap nhan
dugc gitra cap tir. Chi y ring S € P. Bé tinh Precision va Recall caa mot tap A céc dong

tor du doan ciia mo hinh, st dung cong thirc nhu sau:
|AnP|

Precision(4,P) = A 8)

Recall(4, S) = % )

5 https://colab.research.google.com
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Trong bo ngix liéu cua ching tdi xay dung, cac dong tir c6 thé chap nhan khong duoc
chap nhan. Piéu nay c6 nghia 13 tap P = @, do d6 cho phép chung t6i dénh gia d chinh xéac
cua md hinh dya trén d do F; dugc tinh theo cong thirc sau:

F, = 2 X Precision X Recall / (Precision + Recall) (10)
2.4. Két qua

Béng 2 so sanh két qua ctia mé hinh dé xut v6i cac mo hinh co so. Trong ca hai chiéu
dong tir, m6 hinh cia ching t6i vuot trdi hon trén ca ba do do so vdi cac md hinh duoc s
dung gan day. M6 hinh dya theo theo (Le, 2021) yéu cu phai huin luyén cac mé hinh khéc
nhau cho cic chiéu déng hang khac nhau, trong khi mé hinh ctia ching t6i chi can huan
luyén mét lan cho ca hai chiéu dong hang.

Mo hinh ctia chiing t6i hon 20.06 diém sb F; so v6i GIZA++, tuy nhién that khong
cong bang néu so sanh mo hinh hoc ¢6 giam sat véi mé hinh hoc theo khéng c6 giam sat.
Muc ti€u cua nghién ctru nay la thuc nghiém phuong phap hoc ¢ giam sat.

Bing 2. So sanh két qua giita cdc mé hinh déng tir

Chiéu déng hang M6 hinh Precision Recall Fq
GIZA++ 64.89 64.08 64.48
. BERT for Word Alignmnet
Ja-Vi (Le, 2021) 77.45 78.18 77.81
M5 hinh chiing t6i dé xudt 84.32 84.77 84.54
GIZA++ 63.66 62.53 63.09
. BERT for Word Alignmnet
Vi-Ja (Le, 2021) 76.20 75.83 76.01
Mo hinh chiing t6i dé xudt 82.91 84.39 83.64

Chuing ta thiy két qua chiéu dong hang tir tiéng Nhat sang tiéng Viét cho két qua tot
hon so véi chiéu nguoc lai trén ca ba do do. Diéu d6 1a do trong cdp cau song ngir, thudong
cau tiéng Viét c6 sb luong tir ngan hon so voi cau tiéng Nhat.

Déi v6i dong hang ddi ximg, ching toi str dung ba giai thuat heuristic gdm phép hop,
phép 14y giao va phuong phap trung binh duoc dé xuit boi (Masaaki Nagata, 2020). Trong
d6, phuong phap trung binh s& dya vao trung binh cong cta dong tir giira hai chiéu ctia mot
cap tir bat ki néu vuot ngudng 0.4 thi xac dinh tir d6 dugc dong tir voi nhau. Bang 3 1a két
qua dong tir d6i xtng trén mé hinh cia ching t6i.

Dé thdy dugc quy mo bo ngir liéu dong tir ma ching t6i xay dung so vé6i cac bd ngir
liéu dong tir trén cac cdp ngdn ngit khac. Bang 4 cho thay kich thudc cac bd ngir liéu dong
tir ctia cac cap ngon nglt Anh-Trung (Xuansong Li, 2015), cac cap ngdn ngir Anh - Nhat
(Neubig, 2015), Anh - buc (David Vilar, 2016), Anh-Romania (Och & Ney, 2003) va Anh-
Phép (Pedersen, 2003). T4t ca 05 cip ngdn ngit nay da duoc (Masaaki Nagata, 2020) sir dung
dé huan luyén mo hinh dong tir cho ting cip ngdn ngir. Bo ngit liéu dong tir ma chung toi
xdy dung c6 kich thudc 16n thtr 2 chi sau cip tiéng Anh - tiéng Trung, va c6 kinh thudc 16n
hon nhiéu so véi 04 cap ngir liu con lai.
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Bing 3. Két qud dong hang doi xirng trén mé hinh cia ching t6i

Gidi thuat Recall Precisison F1
Bidi_int
\ . 82.31 86.54 84.37
(2 chiéu vai phép hop)
| Bidiuni 84.22 85.13 84.67
(2 chiéu vai phép giao)
Bidi_avg 88.72 68.39 77.23

(2 chiéu theo Masaaki Nagata, 2020)
Bdng 4. Kich thuoc cac bo ngir lieu dong tir

Cip ngén ngir Kich thuée
] (Cap cau)
tiéng Anh - tiéng Trung 6.099
tiéng Nhat - tiéng Viét 2.646
tiéng Anh - tiéng Nhat 1.235
tiéng Anh - tiéng Durc 508
tiéng Anh - tiéng Phap 447
tiéng Anh - tiéng Romania 247

3.  Kétluin

Chung t6i di xay dung duoc b ngit lidu dong tir bang tay voi 2646 cip ciu song ngi
Nhat - Viét. C6 kich thude 16n thir 2 so vai cac bo ngir lidu dong tir ndi tiéng. Chung toi da cai
dat va huén luyén mo6 hinh dong tir Nhat - Viét trén bd ngit li€u ctia ching t6i. M6 hinh cua
chung t6i cho két qua vuot trdi so voi cac mo hinh dong tir cip cau Nhat - Viét trude day.

Trong thoi gian tiép theo, chung t6i s& nghién ctru cai thién mé hinh bang cach st dung
cac tri thirc ngdn ngit nhu nhin tir loai (POS), thyuc thé c6 tén (NER) dé dwa vao mo hinh.
Chung t6i cling s€ nghién ctru st dung cdc moé hinh ngén ngir khac thay vi dung BER Thase.

Chuing t6i ciing s& nghién ciru mé rong dong tir trén cac cip ngdn ngit giita tiéng Viét

va cac tht tiéng khac.

%  Tuyén bé vé quyén lgi: Céc téc gid xéc nhan hoan toan khéng cé xung dot vé quyén loi.
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ABSTRACT

Word alignment plays an important role in many subtasks of natural language processing.
Therefore, a wide range of studies have been conducted on different language pairs. However, those
on word alignment for Vietnamese - Japanese pair are still limited. Most Japanese-Vietnamese word
alignments are created from word alignment tools based on statistical methods or unsupervised
learning methods, giving results with low accuracy. In this study, we build a Japanese-Vietnamese
word-level alignment corpus manually and then implement and train an automatic word alignment
model for Japanese-Vietnamese bilingual sentence pairs. Our word alignment model achieves an
outstanding accuracy of 20.06 F1 scores compared to the GIZA++ tool. We have created a word
alignment model for Japanese-Vietnamese, which is advanced at present.

Keywords: BERT; Japanese-Vietnamese; Parallel corpus; SQUAD; Word alignment model
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