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TOM TAT: Trong bai bdo nay chiing t6i @é xudt md hinh tom tat tw dong van ban tiéng Viét thé logi bao mang dién . Vin
ban dwoc biéu dién dudi dang do thj, méi dinh ciia do thj biéu dién mét cdu trong vin ban, trong sé cac canh néi giita cdc dinh biéu
dién s twong tur Vvé ngir nghia gitta hai cdu (dinh). B quan trong Cia cdu duoc xdc dinh qua thudt todn TextRank, trong dé cé bé
sung mot s6 ddc trung riéng cua thé logi bao mang dién tir. Hé thong sé trich rut ra nhitng cau quan trong dé dwa vao ban tom tdt
(mdc dinh 30 % S6 CAu Ciia van ban). Dé kiém chitng mé hinh d@é xuat ching i so sanh két qua véi két qua tém tdt cia chuyén gia
va két qua cua thudt todn TextRank co sé.

Tir khoa: Tém tdz vin ban tiéng Viét, bao mang dién tiz, TextRank, tags.

I. GIOI THIEU

Tom tit vin ban tu dong da duge nghién ciru tir nhitng ndm 1950 cua thé ky XX. Theo quan diém ciia cac nha
nghién ctu vé tom tit van ban thi ban tom tit 14 mot ban rat gon cua mot hay nhiéu vin ban gdc thong qua viéc lua
chon va téng quat hoa cac khai niém quan trong. Theo [12] thi tom tit van ban 1a qua trinh trich luoc chat loc nhing
thong tin quan trong nhat tir van ban gdc dé tao ra mdt phién ban gian lugc sir dung cho cac muc dich hodc nhiém vu
khac nhau. Thong thudong mét van ban tom tat c6 do dai khong qua ntra so véi van ban goc C6 rat nhidu phuong phép
tiép can vé tom tit vin ban, qua d6 ciing c¢6 rat nhiéu cach phén loai cac hé thong tom tat van ban. Cach tiép can phan
loai pho bién nhét 12 theo két qua (output). Theo cach phan loai nay c6 tom tat theo phuong phap trich rit (Extract) va
tom tat theo phuong phéap tom lugc (Abstract). Trong d6 tom tit theo _phuong phap trich rat 1a ban tom tat bao gdm cac
don vi quan trong nhu cau, doan dugc trich rat, chon ra tir vian ban gdc; tom tat theo phwong phép tom luge 1a ban tom
tat bao gdm nhiing khai niém, ndi dung dugc tém luoc tir vin ban gdc.

Hién nay trén thé gidi c6 nhiéu cong trinh nghién ctru vé tom tit ty dong van ban cho nhiéu ngdn ngir khac
nhau, tdp trung manh nhét 1a d6i voi tiéng Anh, tiéng Nhat va tiéng Hoa. V& phuong phap tom tit phan 16n van tap
trung vao phuong phap trich rat v6i cac mé hinh dé xuét da dang va phong phti nhu: phwong phép sir dung dac trung
vé tan suét tir TFXIDF, phuong phap phan cum (cluster based), phuong phap phan tich nglt nghia tiém 4n (LSA),
phuong phép hoc may (machine learning), mang noron (neural networks), dua trén truy van (query based), hdi quy
toan hoc (mathematical regression) hay mé hinh db thi (graphical models).

Vé linh vyc tom tit ty dong van ban tiéng Viét, hién nay cac nghién ctru chu yéu tap trung vao hudng trich rat
v6i cac méd hinh sir dung déc trung chung cta van ban tiéng Anh. Mot sb cong trinh tiéu biéu nhu Nguyén Lé Minh va
cong su [2], Ha Thanh Lé va cdng su [3] Dd Phuc va Hoang Kiém [4], Lé Thanh Huong va cong su [1], Nguyén Thi
Thu Ha [6], Nguyén Nhat An [7]. Nguyén Lé Minh va cong sy [2] trich rat sir dung phuong phap SVM voi cac dac
trung gom vi tri cau, chleu dai ciu, d6 lién quan chii d&, tan sut tir, cum tir chinh va khoang cach tir. Ha Thanh L€ va
cong su [3] két hop mot s6 phuong phap trich rit dac trung trong trich rat van ban tiéng Viét nhu dic trung Ve tan suét
tir TEXIDF, vi tri, tr ti€u dé, tir lién quan. Cac dic trung duoc két hop tuyén tinh v6i nhau dé tinh trong s6 mdi cau
trong van ban gc. Lé Thanh Huong va cong su [1] st dung giai thuat PageRank cai tién v6i hé s6 nhan cho cac tir xuat
hién trong tiéu d@ vin ban dé trich rat cau. Nguyén Thi Thu Ha [6] sir dung dic trung tin suét tir, vi tri cAu va dic trung
tiéu dé dé trich it cau quan trong. Nguyén Nhat An [7] trich rat cu dya trén cac dac trung vi tri cau, tan suét tu, do
dai cau, xac xuét thyc i, thue thé co tén, dit lidu sd, tuong tu vdi tiéu dé va cau trung tam dé tinh trong s cau. Cac
nghién ctru trén chu yeu sir dung trén tap dit lidu 1a cac vin ban bio mang dién tir tiéng Viét nhung chua sir dung cac
ddc trung riéng cua thé loai van ban nay nhu [10] dé cap.

Vi vy, trong nghién ctru nay ching t6i dé xuét phuong phap tom tat tw dong dya trén phuong phap TextRank
va bd sung déc trung riéng cua van ban bao mang dién tur tiéng Viét. Trong phan Il ctia bai bao chiing toi s& trinh bay
mb hinh tom tit van ban gdm cac ndi dung: vai trd tir khoa, tir gan nhan (tags), mo hinh TextRank dugc dé xuét trong
bai béo nay. Dit liéu thuc nghiém, phuong phap danh gia va két qua s& dugc trinh bay & phan 111. Phan IV sg trinh bay
két luan va kién nghi.

11. MO HINH TOM TAT

Bao mang dién ti tiéng Viét da phat trién qua ba giai doan. Hién nay cAu trac thong tin trong mot bai bio mang
dién tr thuong gdm tit chinh, sa pd, chinh van, tit phy, tranh - anh, d6 hinh, video va anh dong, &m thanh, cac box
thong tin va tu liu, cac duong link, tir khoa va tags. Sa po 1a cau mao dau cua bao, c6 xu huéng cang ngan gon cang
tot, muc dich 13 dé tao su hap dan cho nguoi doc.
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Qua nghién ctru vé dic diém cia bao mang dién tu, chiing t6i nhan thay cac tur khoa, tir gan nhan (Tags) va cac
thuc thé c6 tén, cac cum tir ¢6 trong tit chinh, trong sa p6 la nhiing thanh phan mang nhiéu thong tin trong van ban. Do
vay dé trich xuit cau trong vin ban, chiing t6i thay rang cAn phai nghién ctru, danh gia vai tro vé mat ngit nghia ctia cac
ddc trung trén dbi v6i van ban bao mang dién tir. Két qua nghién ctru tai [10] ciing d4 chi rd van dé nay.

0 day, cac thuc thé c6 tén dugc xem 1a quan trong khi xuét hién tir 2 lan tro 1én trong ndi dung bai béao, hodc la
cac thuc thé c6 tén trong tit chinh hodc trong sa pO. Sau day khi dé cap dén cac thuc thé co tén ching ta hiéu la cac
thuc thé co tén dap ing duge mot trong cac yéu cau trén*.

Tién xtr ly/ Tach cau
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T 1o dn ba
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Tinh diém xép hang

4

Lya chon cau, Xé&p hang cau
sinh ban tém

Van ban dau ra

Hinh 1. M6 hinh tom tit v6i TextRank dwoc chung t6i dé xudt
A. Tién xir Iy vin bin

Vin ban dau vao ¢6 dinh dang file *.txt. Van ban s€ dugc dua qua bd tién xir ly van ban dé tach cAu, tach tir va
loai bo cac tir dirng.

Dé tach cau, tach tir ching toi sir dung cong cu VnCoreNLP do nhom tac gia Dat Quoc Nguyen, Dai Quoc
Nguyen, Thanh Vu, Mark Dras and Mark Johnson phat trién va xdy dung. Chung ti st dung cong cu nay vi ngoai kha
nang tach cau, tach tir ma con cung cdp cong cu gan nhan tir loai dé phan biét tir don, tir ghép va nhan biét cac danh tir
riéng (thyc thé c6 tén) voi do chinh xac kha cao.

Tir dung (stopwords) duoc dinh nghia 1a nhiing tir xuat hién pho bién trong van ban nhung khong mang nhiéu
ngit nghia trong phan tich ngdn ngir hoc, hodc xuat hién rat it trong tép ngtr li€u nén khong dong gop nhiéu vé miat ¥
nghia. Vi vy, viéc loai bo tir dimg s& lam giam d¢ nhiéu vé ngit nghia cua cac tir nay ctia van ban. Dé loai bo tir duing
ching t6i xay dung mot module so sanh cac tir trong cdu véi danh sach tir dung trong tir dién tir dimg tai
https://github.com/stopwords/vietnamese-stopwords/blob/master/vietnamese-stopwords.txt. Néu tir nao xuét hién trong
tir dién tir ding thi loai khoi cau trong vin ban.

B. Mé hinh héa vin bin dwéi dang do thi
Tinh do tuong tu

Trong md hinh cua chung t6i, van ban sau khi tién xir 1y s& dwoc biéu dién dué6i dang d6 thi vo6 hudng co trong
s0. Mdi dinh d thi trong tmg v6i mot cau trong van ban, moi canh ndi hai dinh biéu thi mdi quan hé giira hai cau.
Trong s canh 1a gia tri d¢ twong tur giita hai cau. Ddi voi TextRank, phuong phap tinh d¢ tuong tu giita cau 1a yéu td
cin ban anh huong dén két qua ctia dau ra. Nhimng cdu quan trong nhat 1a nhitng ciu c6 do twong tw d6i véi phan con
lai cao nhét. Phuong phép tinh d9 twong tu trong thuét toan gdc duge xac dinh nhu sau:

Poi véi van ban D:


https://github.com/stopwords/vietnamese-stopwords/blob/master/vietnamese-stopwords.txt
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Goi:
-S=54, S, ..., Sy, trong d6 S 1a cau th i trong vidn ban c6 n cau.

Véi hai cau S; va S; sau khi da dugc tién xir 1y, loai bo tir ding, cdu S; dugce biéu dién boi tap n tir Wy, Wa,..., W,
thuat toan TextRank co ban xac dinh do twong tu cua S; va Sjnhu sau:
|{Wi|Wi€Si&Wi€Sj}| . .
—_——= i
Sim(S;, ;) = log(siD+log(s;) " 7]
Onéui=j
Dé bo sung ngit nghia ctia tir gan nhan va thuc thé ¢ thé ¢é tén trong phuong phép tinh do twong dong giita hai
cau, ta goi:
- Tg 1a tap tir gan nhan: Tg = {Tgy, TQy...., Tgm}-
- Tt 1a tap céc thuc thé co tén: Tt = {Tty, Tty, ..., Tt}

Cac tap Tg, Tt, s€ duoc ghuén héa dam béorTg nTt= @, nghia 1a Ilé}l mot tir thudc nhiéu tap thi sé€ dugc ch}lén
hoéa chi giir lai ¢ tap co trong sO nglt nghia cao nhat. Bang viée gan trong so nglr nghia cho cac tir khoa va thuc thé céd
tén ching t6i dé xuat cong thurc sau:

{wilwi€S; & wi€Si}|+2+|{wilw; ETG}+I{ wil wiETL}|

Sim’(S;, §5) = { log(Is;N+log(|s;]

Onéui=j

néui;ﬁj

bé dat duoc hidu qua cao khi str dung cac hé $6 nay can phai c6 mot qua trinh thyc nghiém trén nhiéu bo dix liéu
khac nhau hodc qua qua trinh hoc may dé xac dinh gia tri phit hop ciia chung. Do thoi gian thyc nghiém chwa nhiéu
ddng thoi viée hinh thanh bo dir liéu thue nghiém ciing chiém nhiéu thoi gian nén qua qua trinh kiém thir trén tap 50
van ban chiing t6i chon gié tri hé s6 ngir nghia cho tir gan nhan 14 3, cho thuc thé c6 tén 1a 2.

Xép hang cdc cdu quan trong
Sau khi bién dién van ban dudi dang dd thi va tinh toan ma tran do tuong tu thudt toan PageRank s& duoc ap
dung d€ tinh toan gia tri moi dinh.
Gia st voi mdi dinh V; goi S(V;) 1a trong sd cta nd, phuong trinh quan hé giita dinh V; va cac dinh ké ciia n6
duogc tinh theo do thi vo6 hudng nhu sau:
Sv)=(1—-d)+d= Zv}-EC(v-

0 Yvpec;) Sim(v.vk)

Sim(vy,vj)

Thuat toan khai tao gia tri trong s6 ban dau cua mdi dinh 13 1, vong lap s€ dugc thyc hién cho dén khi hoi tu, tac
1a sy thay ddi vé trong s6 cua mdi dinh nhé hon mot ngudng € rat nho, hodc sau sd 1an 1dp xéc dinh. biéu kién hoi tu
dugc xac dinh théng qua qua trinh thyc nghiém véi & = 0,001. Theo Lé Thanh Huong [1], di véi mé hinh tom tit vin
ban chung t6i sir dung hé s6 d (DAMPING _FACTOR) cuia giai thuat PageRank 1a 0,85. Gia tri ciia mdi dinh sau thuat
toan PageRank biéu thi mirc d6 quan trong clia cau.

C. Chon cdu, sinh tom tit

Céc cau s& duge sip xép theo mirc dd quan trong giam dan, sau do sap xep lai theo thir tw trong van ban dé sinh
van ban dau ra. O ddy chung t6i sé& lay lan lugt cac cau co trong s tir cao xubng thap trong d6 sd lugng cau dugc xdc
dinh thong quan ti 1€ nén cua van ban tom tat, mac dinh 1a 30 %. Cac céu sau khi dugc dwa vao ban tom tat s& dugc sap
xép lai theo thtr tur trong vin ban dé c6 két qua cudi cung.

I11. DU LIEU THU'C NGHIEM, PANH GIA KET QUA TOM TAT

A. Xdy dung kho ngir liéu

Nhu d3 trinh bay & trén, dbi v6i bai toan tom tit vin ban tiéng Viét hién c6 mot sé kho ngit liéu chia sé trén
mang internet tuy nhién kho nhiing ngit liéu hién nay chua c6 tir gdn nhén (tags) ctia van ban nén khong sir dung duoc
trong bai toan nay. Do vay, chung t6i st dung kho ngit liéu thir nghiém cua riéng minh da dugc xay dung tai [10]. Kho
di li¢u thir nghiém nay bao gém 100 vin ban duoc lya chon ngu nhién cac bai bao tir cac trang bao mang dién tir Viét
Nam gdm céc trang http://dangcongsan.vn, https://news.zing.vn, https://vnexpress.net, dam bao mdi bai bao c6 khoang
500 tir tré' 1én. Mdi bai bao s& dugc thu thap 04 ngi dung gom: tidu de, sa pd, ndi dung, tir khoa va tir gan nhan. Mdi ngi
dung dugc luu vao mét file *.txt twong ung.

Ban tom tit cia mdi van ban duoc trich rat giir lai 30 % sb cau trong vin ban tao thanh tép két qua chuyén gia.
Chuing t6i phdi hop vai chuyén gia 1a nha b&o c6 kinh nghiém dé lya chon cdu trong ban tom tit.


http://dangcongsan.vn/
https://news.zing.vn/
https://vnexpress.net/
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B. Panh gia thuc nghi¢m

Pé danh gia do chinh xac cua ban trich rat tu dong, ching t6i sir dung phuong phap danh gid dong chon
Phuong phap danh gia nay pht hop véi cac ban tom tat theo hudng trich rat cdu qua viéc so sanh giita ban tom tat do
hé thong trich rt véi ban tom tit do con ngudi trich rat dua trén ba dic trung 1a d6 do chinh xac (precision), d6 do
triéu hdi (recall) va do do f- score.

Do do chinh xac (precision): Pugc tinh dya trén ti 1¢ giita tong sd cAu tring nhau cta vin ban tom tit thu cong
va van ban tom tat cuia hé thong véi tong so céu van ban tom tat cua hé thong.

Do do triéu hoi (recall): Buoc tinh dya trén ti 18 tong s6 cau trung nhau ciia van ban tom tat thu cong va vin ban
tom tat ciia hé théng véi tong sb cau clia van ban tom tat thu cong.

Do do F-score 1a mot d6 do két hop giira precision va recall. Nguoi ta goi F;-score 1a mot ham diéu hoa ciia cia
d6 do chinh xac va do do tri€u hoi. Céc gid tri F;-score nhan gia tri trong doan [0, 1], trong d6 gia tri tot nhat 1a 1.

|SMNSH| |
[SM|

|SMNSH| |
|SH|

Precision x Recall

Precision = ; Recall =

; Fi-score = 2 x

Precision+Recall
trong d6: SM 1a tap cau trich rat tir hé thong, SH 1a tap cau trich rat thu céng, |SM| 1a s6 phan tir cta tap SM.

Béng 1. Panh gia do chinh x4c trén tap gdbm 100 van ban

Precision Recall F,-score
Sim 0,640 0,601 0,620
Sim’ 0,663 0,622 0,642

Tir Bang 1, ching t6i c6 mot s6 nhan xét sau d6i voi két qua trén tap dir lidu thir nghiém:
- Viéc tinh dén trong sd ngit nghia cua tir gan nhin va thyuc thé c6 tén trong phuong phap tinh dé twong dong
cau cho két qua kha quan hon tuy khong nhiéu.

- So sanh vai tai [10] cho két qua thap hon cho thiy viéc ap dung phuong phap TextRank vao tom tat van ban
bao mang dién tir can phai nghién ciru dé tiép tuc c6 phuong phap cai tién.

Khi xem xét cu thé ting ban trich rat do chuyén gia va do hé théng thuc hién ching t6i nhén thdy ciing gidng
nhu trong [10] cac cau trong ban trich rut theo phuong phap TextRank cling phan bo khong dong déu trong van ban.

IV. KET LUAN VA KIEN NGHI
Bai bao da dua ra phuong phap tiép can tom tat trich rat d6i voi van ban bao mang dién tr dya trén phuong
phap TextRank c6 bo sung mot s6 didc trung riéng cua bao mang dién tir la tir gan nhén va thue thé c¢6 tén. Két qua thu
duogc tur thuc nghiém cho thay vai trd quan trong vé ngit nghia ctia tir gan nhan va thuc thé c6 tén trong bai toan tom tit
van ban bao mang dién tir tleng Viét.

Trong thoi gian tdi chung t6i s& tiép tuc thir nghiém trén cac tp dir liéu khac nhau nham t6i wu hoa phuong
phéap tinh d6 tuong dong cAu voi tir gan nhan va thyc thé c6 tén, nang cao hleu qua cua phuong phap nay. Dong thoi
ching t6i cling s& bd sung giai phap loai bo cau tuong dong nhim han ché sé lugng cac ciu c6 su twong ddng cao
nhung c6 trong s 16n ciing dugc lya chon vao ban tom tit.

V. LOI CAM ON
Chiing téi chan thanh giri 16 cdm on t&i nha bdo Tran Lé Thity - phong vién béo Phu Nit Viét Nam, ciu lac bj
ngén ngit EQ da hé tro chiing t6i trong qud trinh nghién ciru va xdy dwng kho ngi liéu cho bai bdo ndy, chiing tdi ciing
tran trong gui loi cam on nhom tac gia thw vién VnCoreNLP.
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VIETNAMESE ONLINE NEWSPAPERS SUMMURIZATION USING TEXTRANK
Le Ngoc Thang, Pham Bao Son, Le Quang Minh

ABSTRACT: In this article we propose the model for summarizing automatically Vietnamese online newspapers. The text is
represented graphically, each vertex represents one sentence in the text, the weight of the edges connecting two vertices represents
the semantic similarity between these two sentences (vertices). The importance of the sentence is determined through the TextRank
algorithm, which has added some specific features of the online newspapers. The system will extract important sentences to make
the summary (default 30 % number of sentences in the documents). To verify the proposed model, we compare the results with the

summurizations of the expert and the results of the basic TextRank algorithm.



