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Tém tit:

Bai bdo nay gidi thiéu mot phirong phdp tom tdt trich rit cdc van ban sir dung BERT. Dé lam diéu nay,

cdc tac gia biéu dien bai toan tom tat trich rut dwoi dang phan I6p nhi phdn mirc cdu. Cdc cau sé duoc biéu

dién duéi dang vector ddc trung sir dung BERT, sau d6 dwoc phan 16p dé chon ra nhitng cdu quan trong

lam ban tom tdt. Chiing t6i thir nghiém phwong phdp trén 3 tdp dit liéu véi 2 ngon ngir (Tiéng Anh va Tiéng

Viét). Két qua thiee nghiém cho thdy phirong phdp cho két qua tét so véi cdc mé hinh khdc.

Tir khéa: Tom tdt van ban, xie Iy ngén ngit, hoc may, hoc sdu, hoc khéng gidm sdt.

Chir viét tat

TT Chir viét tit Y nghia

NLP Natural Language | Xt ly ngon ngr
Processing ty nhién

L2R Learning to rank Hoc dé xép hang

TF-IDF | Term Frequency - | La mét k¥ thuat
Inverse Document | khai pha dir li¢u
Frequency van ban

MLP Multi-layer Perceptron nhiéu
Perceptron lop

1. Giéi thi¢u

Tém tit vin ban tu dong 1a mot nhiém vy déy
thach thire nhung th vi ctia xtr Iy ngdn ngt tu nhién
(NLP). Nhiém vu dat ra 1a tao ra mgt ban tom tat stic
tich trong do lwu trix hau hét thong tin tir mot hoac
nhiéu tai liéu. Cong viéc nay dwoc bét dau tir nhitng
nam 1950 [1]. Dau ra ciia mot hé théng tom tat vin
ban mang lai loi ich cho nhiéu tmg dung NLP nhu
tim kiém Web. Cong cu tim kiém Google thudng
tra vé mot doan mo ta ngin vé cac trang Web twong
g v6i truy van tim kiém, hodc nha cung cép tin
tirc truc tuyén cung cip cac diém ndi bat cua tai liéu
Web trén giao dién ciia n6. Diéu nay doi hoi cac hé
thong tom tit van ban chit lugng cao.

V& mat k§ thuat tom tit van ban c6 hai huéng
nghién ctru: hoc co giam sat va hoc khong giam sat.
Hué6ng thtr nhat can gan nhin dir liéu duoc huén
luyén boi mot bo phan loai, diéu nay co thé quyét
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dinh xem mot cau ¢6 nén duge dua vao ban tom tit
hay khong. Trong huén luyén, cac phuong phap hoc
c6 giam sat sir dung cac dac trung duoc xac dinh
trude bang tay, trich xuat tir dit liéu dé huan luyén
mo hinh st dung du doan cac dau vao chua biét
[2-5]. Cach tiép can nay phu hop véi dir liéu duge
gan nhan ding va c6 cac dic trung phu hop. Tuy
nhién, trén thyc té, dir liéu dugc gan nhan thuong
khong c6 san va viéc xac dinh cac dic trung phu
hop cho mét mién cu thé cling 1a mét nhiém vu dﬁy
thach thirc. Didu ndy goi ¥ cho huéng nghién ctru
thr hai vai cac phuong phap hoc khong gidm sat [6-
11]. Phuong phéap nay khac véi phuong phap hoc c6
giam sat & chd chiung khong can huan luyén dit ligu
va do d6 d& dang thich tmg véi cac tén mién méi.

Nhimng thanh cong gan diy cia cac mo hinh
bién dbi (transformers) mé ra hudng tiép can méi
cho bai toan tém tit van ban. Trong bai bao nay
ching t6i giéi thiéu mot mé hinh tom tit trich
chon cdu dya trén BERT (Bidirectional Encoder
Representations from Transformers). Nhitng dong
g06p chinh cta bai bdo nay nhu sau:

* Bai bao dé xuét mé hinh tém tit vin ban dua
trén BERT. M6 hinh cho phép st dung sic manh
ciia BERT dugc huin luyén trén tép dir li€u 16n, sau
d6 dwoc ap dung cho bai toan tom tit vin ban.

e Bai bao so sanh két qua ciia mé hinh véi cac
phuong phéap khac. Két qua cho thdy mo hinh tom
tat dya trén BERT cho két qua kha quan.
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Phan con lai cua bai viét nay dugc t6 chirc
nhu sau. Phan II cung c4p cac nghién ciru lién quan.
Phan III giéi thiéu mo hinh. Tiép theo, Phan IV
trinh bay két qua thuc nghiém va thao luan. Cudi
cung, Phin VI dua ra két luan va hudng phat trién.

2. Cac nghién ciru lién quan

Céc nghién ctru tom tit vin ban da duogc trinh
bay trong tai liéu [1], [2], [7], [15]. Cac nghién
ctru di c6 nhitng cach tiép can bai toan tom tat vin
ban véi mot s6 dang khac nhau: bai toan xép hang
(ranking problems) [1], bai toan t6i wu hoa [7], hoc
c6 giam sat voi bai toan phan loai nhi phan dya trén
tap dac trung ([2], [15]) hodc phuong phap phan
tich ma tran ([11], [16], [17]). Thanh cong gén day
cua hoc sau da thu hut cac nha nghién clru trong
viée ap dung k¥ thuat ndy vao bai toan tom tit van
ban. Cac két qua dat dugc nho tan dung su phan cép
[4], hodc dya trén dic tinh tudn tu cta cac cau [5].

C6 mot s6 nghién ctru vé tom tit vin ban bang
Tiéng Viét. Nguyén-Hoang va cong su da gidi thidu
mot mo hinh dua trén d6 thi dé trich xuit cac ciu
quan trong [12]. Cac tic gia da dinh nghia mot phan
mé rong cua TF-IDF dé do do tuong tu giita hai
cau phu hop. Diém nay da dugc st dung dé tao ra
trong lwong cta cac canh trong biéu do. Tom tat
duoc trich xuit bang cach xép hang céu voi diém
sO clia n6. Tac gia va cong sy da nghién ciru cum
tir chdm diém trong van dé tém tit van ban [14].
Céc tac gia dé xuat sy két hop cua cac phuong phap
tuong tu khac nhau: TRComparer, TF-IDF, va Skip-
Th Think vector. Van ban tom tit dugc tao ra béng
cach sir dung mot thuat toan xép hang. Nghién ctru
phii hop nhéat véi nghién ctru ciia chung toi 1a bai
bao cua tac gia Ung va cdng su. [13]. Cac tac gia
da trinh bay mot cach tiép can dé tom tit da tai lidu
Tiéng Viét bang cach két hop dic trung cua cau.
Do quan trong cia mdt cau dugc tinh béng cach
tinh tong trong sé cua cac dic trung. Cac ciu xép
hang diém cao cua mot chu dé da duoc chon lam
tom tit. Nhitng phuong phap nay dat duoc két qua
day hira hen, tuy nhién, day la phuong phap khong
giam sat. Khac vdi cac nghién ctu trude, trong bai
b4o nay, chung t6i da tién hanh thuc nghiém va so
sanh mot s6 cac phuong phap tom tit vin ban theo
ba céach tiép can: khong giam sat, giam sat va hoc
sdu [12-14].
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3. Mo hinh

Chung toi giéi thiéu mo hinh tom tat trich
rat dga trén BERT & Hinh 1. Cac tir trong mot cau
dau vao s& duogc bién dbi béng BERT @ c6 duoc
mot vector dau ra. Vector nay 1a biéu dién cta cau
dau vao (low-dimensional vector). Vector nay sé& la
d4u vao ctua mot mang truyén thing (feed-forward
network). Mang nay s& cho ra mét vector cudi ciing
cho phén 16p. Két qua & bd phén 16p cho biét cau do
¢6 13 cau tom tit hay khong.
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Hinh 1. M6 hinh tém tat trich rit dua trén BERT

3.1. M6 hinh bién d6i (Transformers)

CAu truc bién ddi (transformer) dya trén “su tu
cha y” (self attention) dé tinh toan sy biéu dién cua
dir liéu dau vao ma khong sir dung cau tric mang
neural hdi quy (recurrent neural networks - RNN)
[18]. CAu tric bién ddi dya trén bd ma hoa va giai
mi (encoder - decoder) két hop vdi co ché “self
attention”, va cac 16p mang neural truyén thing. Co
ché “attention” cho phép cdu triic bién doi tinh toan
sur 4nh xa ciia mot truy van (query) va mot tap cac tir
khod - gia tri (key - value) cho dau ra. Sau do, dau ra
dugc tinh toan bang cong co trong s6 clia cac gia tri.

3.2. BERT

BERT 1a mot md hinh dua trén sy bién dbi
(transformer), cho phép biéu dién ngit canh ctia mot
tir bang cach dua trén mbi quan hé cua tir d6 véi
cac tu xung quanh [19]. BERT khéc biét véi cac mo
hinh mét chiéu (unidirectional) khi chi hoc cac biéu
dién tlr trai qua phdi hodc tr phai qua trai. BERT
duoc sir dung dé huan luyén mo hinh ngon ngit mat
na (masked language model) bang cach hoc hai bai
toan cung mat luc 1a bai toan dy doan tir va bai toan
du doan cau. Véi bai todn du doan tir, cac tir trong
mot cdu s& dugc che gidu (masked). Qua trinh huan
luyén s€ dy doan tir bi che dau béng cach dwa vao
cac tir xung quanh.
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3.3. Phan lép

Bo phan 16p sir dung vector dau ra ciia MLP
cho qua trinh phéan l6p. Chung t6i st dung ham
softmax() cho qua trinh phan 16p. Ham nay tra ra
x4c sudt trén 2 tap nhan (tom tat va khong-tom tat).

3.4. Chon cAu tém tit

Céc cau cua mdt van ban sau qua trinh phan
16p s& duoc sip xép theo thir ty giam dan cta d
quan trong dua trén xac suit du doan ctia mé hinh.
Thuat toan luya chon sé léy m cau c6 th tu cao nhit
1am ban tom tit.

3.5. Huin luyén

Chuing t6i sir dung mo hinh BERT [19] cho qua
trinh huin luyén. BERT sir dung 12 tang “attention”
v6i 12 ddu (heads), va 177 triéu tham s6. Chiing t6i
sir dung mo hinh huén luyén sin ciia BERT trén 102
ngdn ngit, trong d6 c6 Tiéng Viét. Qua trinh huin
luyén trong 20 1an 1ap vai hé s6 16i 1a 5x10-5 trén
mot GPU.

4. Két qua thue nghiém va théo ludn
4.1. Dir liéu

Chung t6i str dung 3 bo dit liéu dé danh gia mo
hinh, trong d6 hai b Tiéng Anh va mot bo Tiéng
Viét. SoLSCSum gém 157 van ban dugc thu thap
tir Yahoo News [20] dugc sir dung cho tom tit van
ban sir dung y kién nguoi ding. Cac cdu trong vin
ban dwoc gan nhin bang tay. USAToday-CNN i
b6 dit liéu dugc thu thép tur hai trang USAToday va
CNN, gdm 121 vin ban tuong tmg véi 121 sy kién
[24]. Cac van ban gém hai phan: vin ban va céc
tweets lién quan. Cac cau trong van ban dugc gan
nhan bdi ngudi gan nhan. VSoLSCSum 1a b di
liéu Tiéng Viét cho tom tat vin ban sir dung ¥ kién
nguoi dung [21]. Chung t6i st dung ba b dir licu
nay do cac cau trong van ban da dugc gan nhan,
diéu nay thuén loi cho qua trinh huén luyén mé hinh
tom tat.

4.2. Thiét @it thwe nghiém

Chung t6i sir dung phuong phap k-fold cross-
validation, tirc 1a b0 dir liéu sé duoc chia thanh &
phan bing nhau, sau d6 mé hinh s& dugc lan luot
huén luyén trén -/ phan va kiém tra trén phan con
lai. Qua trinh lap lai & 1an. Két qua cudi cing cua
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mo hinh 14 trung binh cong diém ROUGE trén toan
bd céc phan.

Vi b dit liéu SOLSCSum, chiing t6i st dung
k=10 [20], v6i b dit liéu USAToday-CNN, chiing
toi str dung k=5 [22], va v6i bo dit liéu VSoLSCSum
chung t61 st dung k=5 [21]. Chung t6i dat m=6 voi
hai b SoLSCSum va VSoLSCSum, va m=4 cho
bd USAToday-CNN. M6 hinh duogc huén luyén
trong 20 1an lap (20 epochs) sir dung ham mét mat
la cross-entropy.

4.3. Dy do danh gia

Chung t6i st dung d6 do ROUGE[29] (Recall-
Oriented Understudy for Gisting Evaluation) dé so
sanh két qua ctia cac mo hinh. Céc cau trich chon sé&
dugc so khop véi cac cau chuan (glod-data) trong
tap dir liéu dé tinh diém ROUGE. ROUGE dua vao
su gidng nhau trén cac tir (n-grams) dé tinh toan ra
diém. Vay ban tom tat c6 diém ROUGE cang cao
thi cang tét. Chung t6i sir dung pyrouge voi tham
s0“-c95-2-1-U-r1000-n2-w 1.2 -a-s -fB-m”.

ROUGE — N

_ zsssre f EgramnEs Count match (g ramn)
ESES” f E grampeg Count(gram“)

Trong bai bao nay, chung t6i st dung
ROUGE-1 va ROUGE-2 cho qua trinh so sanh.

« ROUGE-1: tinh toan sy giéng nhau dya trén
cac tur don (uni-gram).

« ROUGE-2: tinh to4n sy giéng nhau trén 2 tir
lién tuc (bi-gram).

4.4. So sanh két qua

Ching t6i so sanh két qua mo hinh d& xuét
vO1 cac moO hinh khac trén ba bd dir liéu. Cac mo
hinh gdm: Lead-m liy m cau dau tién ciia van ban
lam ban tom tit [25]. LexRank sir dung thuét toan
LexRank dé 13y cac cdu quan trong [25]. HGRW la
mo hinh st dung thong tin tir ¥ kién nguoi ding dé
nang cao chét lugng ban tom tit [26]. SORTESum
1a mo hinh sir dung cac thudc tinh dé xay dung
mo hinh tinh diém dya vao thong tin y kién ngudi
dung [27]. SVMRank dya trén ¥ tudng cua [23] dé
xdy dung mo hinh tinh diém bing cac dic trung.
CNN 12 m6 hinh tém tit dya trén mang tich chap
(convolutional neural networks).
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Bdng 1. Két qua so sanh trén ba bé dit liéu
(Chit ddm thé hién mé hinh tot nhdt, chit nghiéng thé hién mé hinh tot thir hai.)

Mb hinh SoLSCSum USAToday-CNN VSoLSCSum
ROUGE-1 ROUGE-2 | ROUGE-1 ROUGE-2 | ROUGE-1 ROUGE-2

Lead-m 0.345 0.322 0.249 0.106 0.495 0.420
LexRank 0.327 0.243 0.251 0.092 0.506 0.432
HGRW 0.379 0.204 0.279 0.098 0.570 0.469
SoRTESum 0.352 0.277 0.252 0.085 0.532 0.463
SVMRank 0.401 0.322 0.253 0.084 0.576 0.523
CNN 0.413 0.367 0.214 0.071 0.543 0.447
Our model 0.360 0.290 0.270 0.081 0.602 0.478

Két qua tir Bang 1 cho thdy mé hinh ciia ching
t6i cho két qua kha quan trén ba bg dir liu. Trén
bd VSoLSCSum, md hinh dat két qua tot nhat véi
ROUGE-1, hon m6 hinh thr 2 (SVM Rank) khoang
3%. Véi ROUE-2, mé hinh cho d¢ tét thir 2, sau
SVM Rank. Bén canh d6, m6 hinh cling ding thir 2
v6i ROUGE-1 trén bd USAToday-CNN. Diéu nay
la do mo hinh tdn dung sirc manh ctia BERT, duoc
huin luyén trén bo dir liéu rat 16n. Qua trinh huin
luyén cho phép biéu dién yéu té ngit canh cua tir
trong cau. Diéu nay cho phép mé hinh ching t6i co
thé du doan dung nhiing cu quan trong. Trén bd
SoLSCSum, mé hinh khong cho két qua tot nhat.
biéu nay co thé do mé hinh chua hoc duge mau
biéu dién trén tap dit liéu nay. Két qua tir Bang 1
cling cho thiy SVM Rank 12 mot mé hinh manh,
cho két qua 6n dinh trén ca 3 bo dit liéu [23]. Didu
nay la do mo hinh tom tat dua trén SVM Rank dugc
huin luyén v6i mot tap cac dic trung tir ba ngudn:
dac trung tu cau, dac trung tir cac y kién nguoi
dung, va dac trung tir cac van ban lién quan thu thap
tir Google. M6 hinh dwa trén CNN cho két qua tot
trén SoLSCSum nhung khong dat két qua t6t trén
hai bd con lai. Didu nay ¢6 thé do mé hinh CNN phu
hop v6i bo dir liéu SOLSCSum. Hai mé hinh tom tat
khong giam sat SORTESum va HGRW cho két qua
kha quan trén ca ba bo dir liéu. Didu nay cho thiy

Tai liéu tham khao

trong mot sd truong hop, ciac md hinh hoc khong
giam sat co thé cho két qua tuong duong véi cac
moé hinh hoc c6 gidm sat. Lead-m cho két qua tot
nhit voi ROUGE-2 trén b USAToday-CNN. Diéu
nay cho thdy mic dit mo hinh don gian nhung phan
anh dtng dir liéu vin ban tin tire, trong d6 thong tin
quan trong thudng duge viét & nhing cau dau tién
[24].

5. Két ludn

Bai béo nay gidi thiéu mot mo hinh tém tit
trich rat cau cho don van ban dua trén BERT. Mo
hinh sir dung BERT d¢ tan dung khia canh ngi canh
clia cac tir do BERT duogc huan luyén trén mot tip
dir liéu 16n. Béng cach st dung BERT, mo6 hinh ¢6
thé biéu dién tot mdi quan hé cia cac tir trong mot
ciu, tir d6 nang cao chit luong qua trinh hoc cac
mAu tiém 4n trong dit liéu. Qua do, gitp cai tién qua
trinh phan 16p. Két qua thyc nghiém trén ba bo dit
lidu & hai ngon ngir Tiéng Anh va Viét cho thiy mo
hinh cho két qua kha quan so v6i cac md hinh khac.

6. Cam on

Nghién ctru nay duogce tai trg boi Truong Dai
hoc Su pham K§ thuat Hung Yén trong dé tai ma s6
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VIETNAMESE MULTI-DOCUMENT SUMMARIZATION BASE BERT METHODS

Abstract:

This paper introduces an extractive summarization model based on BERT for news documents. To
do that, we employ BERT to take into account the power of BERT trained on a huge amount of general
data. This enables our model to effectively represent the hidden features of data. BERT is adapted to our
summarization task by using transfer learning. The importance of sentences of an input document are
estimated by using the trained model. A summary is formed by selecting top m ranked sentences based on
margin probabilities. Experimental results on three datasets in two languages (English and Vietnamese)
show that our model achieves promising results compared to strong methods.

Keywords: text summarization, NLP, machine learning, deep learning, unsupervised learning.
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