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Tom tat

banh gia mirc d6 df"mg nghia gitta cac cau la nhiém vy trong tdm dé thuc hién muyc tiéu hiéu ngdn ngir tw nhién - mot trong
nhirng thach thirc 16n trong xtr Iy ngén nglr tyr nhién. Stir dung Deep Learning cho bai toan so khép ngir nghia cua cau
da thay déi cach tiép can, khic phuc duge nhitng khé khin ma céc phuwong phap truyen théng trude day gip phai. Nhiéu
thudt toan da dugc phat trién dé co thé biéu dién cau bing mét vector voi s6 chidu ¢d dinh, viée nay gitp cho viée xir 1y
ngdn ngit tu nhién dua trén ciu trd nén dé dang va hiéu qua hon. Cac phuong phap trén déu trich rat dic trung thii cong
hoac sur dung cdc thuat toan hoc co giam sat nhung voi khong gian ngir ligu ngay cang phong phu, cac phuong phap nay
to ra khong con hiéu qua. Piéu d6 1a dong luc dé ra doi cac phuong phép hoc khéng giam sat, tin dung sirc manh tinh
toan cta thiét bi hién nay. Skip-thought 12 mét trong nhitng mé hinh Deep Learning dién hinh cho viée str dung thuat toan
hoc khéng giam sat trong xir Iy ngén ngit tw nhién. Song Skip-thought ¢ kién tric phirc tap, yéu ciu vé phan cimg cao,
do d6 da c6 mot vai nghién ctru nhim cai thién higu ning cia md hinh. Trong nghién ciru ctia minh, tic gia thir nghiém
Skip-thought rit gon, g dung vio bai toan tim kiém cau dong nghia trong vin ban tiéng Viét, danh gia trén b ngir liu
VnPara. Két qua dat duge vugt trdi hon han so vai phuong phap dugce cong bd bai tic gia cia VnPara - Ngd Xuén Béach.
Tir khéa: Xir Iy ngén ngit tur nghién, hoc sau, mé hinh Skip-thought, cdu dong nghia.

Abstract

Evaluation of semantic similarity is the central of understanding natural languages - one of the major challenges in
natural language processing. Using Deep Learning for the semantic matching has changed the approach and overcome
the difficulties that traditional methods had to encounter in the past. Many algorithms have been developed for presenting
a sentence as a fixed dimension vector which makes the natural language processing easier and more effective. The
above methods have either extracted manually the characteristics or used supervised learning algorithms; however,
they would be no longer effective with enormous data. That is the motivation for the using of unsupervised methods to
take advantage of the computing power of today’s devices. Skip-thought is one of the typical Deep Learning models
for using unsupervised learning algorithms in natural language processing. However Skip-thought has a complex
architecture and high hardware requirements so there have been some researches to improve the performance of
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the model. This paper presents reduced Skip-thought for finding semantically similar sentences in Vietnamese texts
and evaluated it on Vnpara. The results show the better accuracy achievement in comparison with Ngo Xuan Bach’s

method on the same corpus.

Keywords: Natural Language Processing, Deep Learning, Skip-thought model, Sematic Similarity.

1. Diit van dé

Panh gia d6 twong déng vé ngit nghia trong
xur 1y ngdn ngir ty nhién c6 rat nhiéu Gmg dung
trong thuc tién, vi du nhu xac dinh quan hé giira
céc cau truy van trong may tim kiém, tao tir khoa
cho quéang céo. Trong y hoc, co thé ké dén cac
ung dung nhu phan cum gen, tim kiém gen bénh,
biéu dién gen. Trong xir Iy ngdn ngir ty nhién,
danh gid do twong dong vé ngit nghia rit co y
nghia cho céc bai toan: tém tit vin ban, phan loai
vin ban, tim kiém thong tin. Bai toan nhom tac
gia dang quan tim 13 tim kiém cau déng nghia
trong vdn ban, phuc vu tim kiém vin ban theo
nglr nghia cau truy van.

Danh gia d6 twong dong ngit nghia theo
phuong phép trudc diy co thé chia lam cac
hudng chinh nhu sau: dua vao kho ngtr liéu, dya
vao tri thirc. Cac phuong phap nay chu yéu dya
trén sy trong dong vé ngit nghia ciia cac tir trong
cdu. Tim kiém sy dong nghia giira cac tir 1a mot
budc quan trong dé thuc hién cac nhiém vu tiép
theo: tim kiém su dong nghia giira cdu, doan van,
vian ban [1]. Tir dong nghia la nhiing tr twong
dong voi nhau vé nghia, khiac nhau vé am thanh
va c6 phan biét véi nhau vé mot vai sic thai ngir
nghia hodc sic thai phong cach, hodc dong thoi
ca hai. Dya vao tri thie 1a nhitng phuong phap
sir dung thong tin trich xuét tir nhitng mang tir [2,
3, 4], tir dién bach khoa [5], tir dién dong nghia,
cay ngtr nghia [6]. Kho khan gdp phai cia nhom
phuong phap nay 1a viéc xay dung mang tu, tir
dién bach khoa, tir dién dong nghia hay cay ngir
nghia t6n rat nhidu cong st va chi phi, thém vao
d6 1a két qua cua phép do sé bi anh hudng nhiéu
bai nhitng yéu t6 trén. Pong thoi, néu chi so sanh
vé mit tir thi s& mét ¥ nghia ngir phéap trong cau.
Dua vao kho ngir licu dé xac dinh murc do déng
nghia 1a nhirng phuong phap stir dung thong tin

thu nhan dugce tir nhimg kho ngit liéu 16n tir nhiéu
ngudn dién hinh 14 thuat toan LSA [7, 8], HAL
[9]. Nhuoge diém cua LSA va HAL 1a tao thanh
khéng gian vector rat thua, chua biéu dién dwoc
cau tryc tiép ma phai qua tinh todn thong qua cac
tir cdu thanh cau. Ngoai ra, con c6 cac cach tiép
can khac str dung cac phép do trén khong gian
vector cua tir dé danh gia do ddng nghia [10].
Nhimg phuong phap ké trén ¢ ciing nhuoc diém
1a chua tinh dén tha tu tr trong cau. Vi du: “con
c4o nhay qua dau con ga” va “con ga nhdy qua
dau con céo” s& dugc danh gia 1a gidng nhau
hoan toan véi cac phuong phap ci.

Trong cong doéng xir Iy ngdn ngir tiéng Viét,
mic di vai tro cua danh gia mic do twong dong
ngir nghia cta cau rit quan trong nhung céc
nghién ciru co tinh hé thong con rat han ché do
thiéu su dau tu, han ché vé tai nguyén va tinh
ké thira. Cho dén thoi diém nay, chi duy nhat c6
phuong phép cua tac gia Ngé Xuadn Bach va cong
su dua ra nham xac dinh cau déng nghia dua vao
két hop cac d6 do khac nhau [11]. Nhém tac gia
st dung 9 d§ do khac nhau: Levenshtein, Jaro-
Winkler, Manhattan, Euclidean, cosine, n-gram
(n=3),hé¢ $6 so khop, hé s6 Dice va hé s6 Jaccard
dé tinh dic trung cip ciu dau vao. V&i mdi cap
cau dau vao, tac gia xdy dung 7 cip ciu voi cac
mure dg triru tugng khac nhau:

1- Giir nguyén cac 4m tiét va thir ty trong céu.

2- Am tiét dugc thay thé bang tir

3- Tir dugc thay thé bing loai tir

4- Gitr lai tur loai 1a danh tir, dong tur, tinh ttr,
giit nguyén thir tu xuat hién

5- Nhu 4 nhung chi giir lai danh tir

6- Nhu 4 nhung chi giir lai dong tur

7- Nhu 4 nhung chi giir lai tinh tir

V&i mbi lan ap dung 9 do do cho mdt trong
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nhiing cdp cau trén sé cho ra tap dac trung mo
ta cap cau. Tac gia két hop céc tap dac trung va
danh gia bang cac thuat toan phan loai: KNN,
SVM, Maximum Entropy, Naive Bayes dé Iua
chon ra cac tép dac trung mo ta cdp cau diu vao
t6t nhat. Két qua trung binh dat dugc: Accuracy
=89.10%, Fl-score = 86.77%.

Deep Learning 1a cong cu manh mé dé xir 1y
cac bai toan phtc tap ma cac phuong phap hoc
may trude do chua thé giai quyét duge. Mot sb
mo hinh Deep Learning img dung rong rai nhu
mang nhan chiap CNN, mang hdi quy RNN,
mang hoi quy GRU, mang hoi quy LSTM, mang
noron sau DNN. Trong xtr Iy ngén ngit ty nhién,
cdc mang hoi quy duge dung nhiéu hon, {ng
dung trong viéc md hinh hodéa ngoén ngilr, phat
hién doan vin cung nghia, sinh van ban vi mang
héi quy luu gitt duge su lién két cua cic thanh
phan trong cdu, déng thoi khong bi han ché boi
s6 d6 dai ctia cAu. Thanh cong cia mang hoi quy
trong xu 1y ngdn ngi tw nhién phai ké dén mo
hinh Encoder-Decoder, dugc nhom nghién clru
cua Google Brain st dung trong dich may [12].
Trong mdé hinh Encoder-Decoder, Encoder va
Deocder 14 hai mang noron hoi quy hoat dong
doc lap. Encoder nhan dau vao 1a mot cau véi do
dai khong ¢ dinh, anh xa cau sang mot biéu dién
vector véi sd chiéu ¢ dinh; Decoder 4nh xa biéu
dién ctia Encoder sang cdu muc tiéu. Encoder va
Decoder s& duoc huan luyén cting nhau dé cuc dai
héa xéc suat diéu kién dy doan ra ciu muc tiéu
khi cho mét cau dau vao. Trén v tuong do, két
hop véi két qua dat duge ciia mé hinh Skip-gram
Word2vec [13]. Thay vi sir dung mdt b Encoder
va mot by Decoder, Skip-thought st dung mot
bd Encoder nhan diu vao la mot cau cho ra trang
thai an va hai bd Decoder cuing sir dung trang thai
an nay dé du doan hai cau muc tiéu diu ra trude
va sau, cuing ngir canh véi cau dau vao Encoder.
Vi thé, néu nhimg ciu nim trong cing ngit canh
thi s& c6 xac suat gan nghia vé&i nhau cao.

Mo hinh nay da dugc ap dung thanh cong vao
ngon ngit tiéng Anh va cho két qua vuot troi. Tuy

nhién, cac thir nghiém cho van ban tiéng Viét chua
duge cong dong nghién ctru quan tim. Trong bai
bao nay, ching toi sir dung Skip-thought huan
luyén trén bo ngit liéu thu thap tir cac ngudn khac
nhau trén Internet (vnexpress.net, vinthuquan.net,
vietnamnet.vn, vanbanphapluat.net...). Sau do
danh gia b%mg cac do do, két hop véi mot s6 md
hinh hoc may va so sanh vd1 phuong phap cua
nhom tac gia Ngd Xuan Bach trén ciung bo ngir
liéu Vnpara [11].

Céc ndi dung tiép theo cuia bai bao gom: muyc
2 gidi thiéu md hinh Skip-thought va ing dung
trong bai toan tim cdu dong nghia; muc 3 1a mot
sé thir nghiém va danh gia mé hinh qua b ngir
liéu dugce cong bd trong [11]; muc 4 1a mot sb
két luan.

2. M6 hinh Skip-thought

2.1. Mang héi quy

Viéc phat trién cdc thudt toan hoc may cho
linh vue xir Iy ngén ngit ty nhién, cu thé hon la
hiéu ngdn ngir tu nhién di dugc cht ¥ va phat
trién tir lau. Nhitng nim gan day, mang hoi quy,
mang nhéan chap duoc ung dung nhiéu dé thuc
hién viéc anh xa céc vector tur sang vector cau.
Nhirng thuét toan nay dua trén cac du ligu duoc
gan nhan, tinh 13i lan truyén nguoc dé cap nhat
cac trong s6. Trong xir 1y ngdn ngit ty nhién, cac
mang hay dugc dung nhu RNN, GRU, LSTM.
Trong phan nay, ching toi diém qua vé RNN,
GRU. LSTM la bién thé cua GRU song dugc cho
1a tén kém chi phi tinh toan nén chiing téi khong
dé cap.

A. Recurrent Neural Network (RNN)

Y tudng chinh ciia RNN 1a sir dung chudi cac
thong tin lién tuc nhau. Trong cdc mang no-ron
truyén thong tt ca cac dau vao va ca dau ra la doc
1ap v6i nhau. Tic 1a ching khong lién két thanh
v6i nhau vé& mat thoi gian. Cac mo hinh nhu vay
khong phu hgp cho céc bai toan ma dir liéu la
tudn tu. RNN duoc goi 1a hdi quy (Recurrent) boi
1€ chung thuc hién cuing mot tac vu cho tat cd cac
phan tir ciia mdt chudi v6i dau ra phu thude vao
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ca cac phép tinh trude d6. RNN co6 kha nang nhé
nhiing trang thai trude do cua dir ligu, do do co
thé biéu dién dwoc mbi lién hé giita cac dir liéu
dau vao. M6 hinh RNN nhu sau:

o
O Of-l O OHJ'
vT v v VT
SODW : w St-1 dr O’m
Unfold ud W w
U U U U
P o X x X

Hinh 1. M6 hinh RNN

Trong do:
st = fUxe1 + Wspq)
0; = softmax(Vs,)

Ham f & day la mot ham phi tuyén, thong
thuong 1a ham ¢ hodc ham ReLu.

B. GRU

Van dé ma mang RNN chua giai quyét duoc
1a nhirng phu thude xa cua déu vao va nguy co
bién méit dao ham. GRU cai tién RNN bang cach
thém vao cong diéu khién cdp nhdt va quén. Hai
cong nay kiém soat viéc c6 cho phép thong tin
cua trang thai trude di qua hay khong. Chinh vi
thé GRU c6 thé luu giir nhitng thong tin tir nhiing
trang thai & rit xa trang thai hién tai va quén
nhiing thong tin trang thai khong quan trong. M6
hinh toan hoc cua GRU nhu sau:

r,=a(UMx, + WHs,_1)

z, = o(U®x, + WPs,_))

5, =tanh(Wx, + U(r; © s;—1)

5s=(1-2)0Os5-1+2z 05

Trong do, s,

la trang thai cua mang tai thoi
diém ¢-1. r, la cong quén, r, quyet dinh s€ quén
z,1a cong cap nhat, cong

thong tin nao trong s .

thire twong tu véi cong quén, nhung khac nhau
& trong so va chirc niang. Trang thai hién tai sir
dung cong quén dé xac dinh bao nhiéu thong tin
dugc giir lai trong 5. Thanh phéan cudi cung 13 s ,
s€ quyét dinh bao nhiéu thong tin cta trang thai
hién tai s¢ truyén cho trang thai sau. Néu thanh
phan vector cia z, tién vé 1, thong tin trang thai
hi¢n tai s€¢ duoc truyén nhiéu hon, néu thanh
phan vector z, tién vé 0, thong tin trang thdi hién
tai gan nhu dugc giir lai va chi truyén thong tin
cua trang thai trude do ¢-1.

2.2. Skip-thought

Trong cong b [14], Ryan Kiros dua ra mot
mo hinh hoc khéng giam sat. Liy ¥ tudng tir mo
hinh Skip-gram cua Word2vec, thay vi dung mot
tir d& du doan cac tir trong ngit canh, tac gia sir
dung mot cau dé du doan cic cau trong ngit canh.

Skip-thought 12 mot bién thé cua mé hinh
Encoder-Decoder. Trong d6 Encoder anh xa céac
tir trong cau vao khong gian vector va Decoder
tai xdy dung lai cdu trong ngir canh. Mot sb
lva chon cho Encoder-Decoder nhu: RNN-
RNN, GRU-GRU, LSTM-LSTM. Cac md hinh
Encoder-Decoder hi¢n dang dugc tmg dung
nhiéu trong linh vuc dich may. Skip-thought m&
rong thém mot Decoder cho md hinh. Bay gio,
Encoder 4nh xa mot cau vao khéng gian vector,
Decoder thir nhat (D1) xay dung lai cau trudc
d6 theo tuan tu céu trong van ban, Decoder thu
hai (D2) xdy dung lai cau ké tiép (Hinh 2). Nhu
viy néu hai ciu nam trong cing mot ngit canh
thi kha ning cao sé cung biéu dat nghia twong tu.
Piu ra ciia Decoder dudi dang md hinh xac sudt:
Py, s YrlXe, e, x77).

| got

»

back home <eos>

A=

got home
was strange _<eos>
<eos> This was strange

Hinh 2. M6 hinh Skip-thought

Skip-thought c6 thé su dung RNN, GRU,

LSTM. Nhu dd néu trén, RNN gip van dé vé
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Céu thir i trong van ban
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3
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Vector
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Hinh 3. Chi tiét mé hinh Skip-thought rat gon

phu thudc xa, str dung LSTM lai ton kém chi phi
tinh toan, vi vay sir dung GRU s€ can béng duoc
hai yéu té chi phi tinh toan va hiéu qua mo hinh.
GRU giai quyét dugc van dé phu thudc xa va tiéu
bién dao ham cia RNN dong thoi don gian va
hiéu quéd gan tuong duong voi LSTM.

Encoder sé& doc ting tir, anh xa toan bd cau
thir i sang vector ¢ chiéu dai ¢d dinh s'. Hai bo
Decoder sé& sir dung s' dé du doan cac cau trong
ngit canh. M6 hinh xac suét ciia Decoder D1 s&
dugc viét dudi dang:

b
p(yi L, . ¥ tst) = np(yi“ly{"l, -~ ¥i2d|sY)
t=1

p(i ! i - with]s?) o exp(vsi™)

M5 hinh xac suat cua Decoder D2 tuong tu
nhu D1, thay chi s6 i-1 bang i+1. Trong dé v 1a
hang thir  cia ma trén V tuong (mg véi tir y .V 1a
ma tran trong so trude lop softmax cudi cung cua
Decoder.

Ding ham mat mét Cross Entropy danh gia
huan luyén mé hinh, ham muc tiéu Skip-thought
duoc viét gon thanh:

maxg (Z logpe (yi+ |yt s) + Z logpe(yi~ |yt S‘))
t t

Vi 0 1a bd cac tham s6 mo hinh can t6i1 wu.

Van dé gap phai 1a sb lugng tham sé mé hinh
16n, do do thoi gian huan luyén mo hinh phai mat
dén hang tudn, hang thang. Pong thoi yéu cau
phan ctng cao, doi hoi phai co hé théng chuyén
dung. Pé khic phuc van dé d6, S.Tang cung
cong sy da rat gon mt Decoder (D1), két qua
cho thdy mé hinh dwgc cai thién rd rét vé mat
thoi gian dong thoi trong mot vai truong hop do
chinh xéc dat dugc cao hon so vdi Skip-thought
truyén thong [15]. Chi tiét mé hinh nhu Hinh 3.
(Dudi day, khi nhic dén Skip-thought, tic gia
ngam dinh dé cap dén Skip-thought rit gon cia
S.Tang)

Vidu: Ta 6 vin ban hudn luyén 13 “Samsung sé
bdan Galaxy S7 va S7 edge tai Viét Nam vao ngay
18/3 t6i ddy. Hang ciing ky vong sé ¢6 doanh s
ban ra bang hodc cao hon so véi cdc thi truong
My va Australia. Theo mét s6 hé thong cira hang
dién thogi di dong, lwong dat hang trudc cua
Galaxy S7 con dn twong hon nhiéu thé hé Galaxy
S6 ra mdt ndam ngodi”. Sau cac budc tach cau,
tach tir, va thay s6, email, IP, ngay thang, tir it gap
hodc khong c6 trong tir dién Word2vec bang ky
tu “?”, ta co dit liéu dua vao huan luyén dugc thé
hién trong Bang 2.
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Bang 2. Dir liéu dau vao Skip-thought

Encoder

Héng ciing ky_vong sé cé doanh_sé bdn ra bing hodc cao hon so véi cdc thi_tricong My va Australia

Decoder
é # Theo mét s6 hé thong ciea_hang dién_thogi di_dong, lwong dat hang truoe cua Galaxy ?
K= con an_tuong hon nhiéu thé hé Galaxy ? ra mdt ndm ngodi
1 -
é Theo mét s6 hé thong ctea_hang dién_thogi di_dong, hwong dat hang truoc cua Galaxy ? con
3 dn_twong hon nhiéu thé_hé Galaxy ? ra mdt ndm ngodi #

Sau khi huan luyén xong mo hinh, chi gitr lai
Encoder. Encoder ¢6 nhiém vu anh xa ciu vao

Bing 3. Anh hudng cia sb trang thai an
dén mé hinh

khong gian ngit nghia [16]. Trén khong gian nglt g1 T T Than | Ham
nghia, moi cau s€ la mot di€ém, danh gid dong hinh chiéu mé hinh | gian/ | mit mat
nghia cua cau co thé dya vao cac d§ do khoang tran epoch | sau5
- FRPTY: A 1A A ~ b thai an epochs
cach, cac diém phan bo gan nhau sé tuong dong :
vé mit nglr nghia. Ngoai ra co thé su dung cac hS klp;] 00 15,350,006 | 2h .16
———" ; i £ g g thought | 600 | 19,895,306 | 28h 1.20
udt toan hoc may khac nhau dé phan loai cac (Kiros)
diém nay nhu céc dit liéu thong thudng khac. 800 | 26,960,106 | 42h | 1.03
1.200 43,249,706 72h 1.05
3. Thirnghi¢m va danh gia ‘ Skip- | 400 | 8696903 | 12p | 091
ANhorr‘l Eac gid xay dl_rnvg Sklp-thoggn;ht bang th?ught 600 | 12,259.903 | 16p 0.82
ngdn ngit 1ap trinh Python sir dung thu vién Keras, | ™800 =0 = = -0 25p 076
backend TensorFlow; chay trén QPU l}\mdla 1200 | 25828903 | 45p 071
Geforce Tesla K80 do Google cung cap mién phi.
Bang 4. Vi du vé miu ngir liéu trong kho ngir liéu VnPara
Ciu Ngi dung Nhian
| Tra 16i cdu hoi nay t6i xin néi 1én suy nghi cua minh vé bong d4 nha nghé tir 46 suy ra bong dé cua
ta hién nay dé cic quan chirc quan 1y bong da chuyén nghiép suy nghi rat kinh nghiém.,
Su thyc 100% ddi bong chuyén nghiép Viét Nam hién gio khong thé ding doanh thu tur bong da 0
2 (gém tién thuong thanh tich ban quyen truyen hinh ban vé hoat dong thuong mai) dé ty nudi séng
minh khi thue té ngudn thu nay qué nhé va manh man.
Hon 10 nam qua cong nghg thong tin da tr¢ thanh nganh kinh te miii nhon c6 tée do ting trrong va
1 hi¢u qua cao dong gép truc tiép gan 7% GDP cua dat nude ddng thai co tac dong lan toa thic diy
phat trién nhiéu nganh nhiéu Iinh vic kinh té - xi hoi. 1
5 Hon 10 nam qua cong nghe thong tin da tr¢ thanh nganh kinh té co toc do tang truong cao dong gop
true tiép gan 7% GDP va 1a mot loi thé phat trién dic biét cia Viét Nam.

Trudc khi huan luyén Skip-thought, chiing t6i
huén luyén b6 sung mé hinh Word2vec. Word2vec
s€ anh xa tr vao khong gian vector tir (ching toi
chon 300 thanh phén 13 goi y trong [13]) trude
khi di vao mé hinh Skip-thought. Qua trinh thu
thap dir lidu va huén luyén Word2vec duge thuc
hi¢n tai phong lab Cong ngh¢ Multimedia va
Thong minh - Khoa Cdong nghé¢ Thong tin - Hoc
vién Ky thuit Quéan sy véi may tinh CPU Intel

Core 17 2600, Ram 8Gb, GPU Nvidia Geforce
GT 705.

Kho ngir liéu huén luyén Word2vec va Skip-
thought ~2Gb dugc ching t6i thu thap tir cac bai
bao, cac sach tir internet, tién hanh tién xur ly:
loai b sd, dia chi email, cac duong link, cac diu
dac biét, dia chi IP,... Sau @6 van ban duoc tach
thanh céc cau bang cac ky tu két thic. Cac cau
s€ dugc tach thanh cac tir, ¢ day chung t6i su
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Bang 5. So sanh két qua cac phuong phap
TT Thuat toan Pha Accuracy Precision Recall F1-Score
|| Neudng cimg - Cosine Huén luyén 93.8% 93% 95% 94%
(0.45) Kiém thir 96.01% 95% 97% 96%
Huén luyén 100% 100% 100% 100%
2 SVM ;
Kiém thir 95.33% 94% 96% 95%
’ o Huén luyén 100% 100% 100% 100%
Kiém thr 94.94% 96% 95% 95%
Huén luyén 86.81% 100% 80% 89%
4 K-NN (n=10) :
Kiém thu 83.45% 98% T76% 86%
Bang 6. K&t qua 5 cau gan nghia nhét vdi: "Tach MobiFone, VNPT can cé chién lugc gi
trude "vach xuat phat" méi?"
D‘-’é“"f“g L Néi dung Nhin
osine
85 Tach MobiFone, VNPT phai lam gi truéc “vach xuat phat” mai? 1
0.4 C6 thé xem vigc MobiFone - con ga dé trimg vang tach ra - chinh 12 mét co hoi lon dé VNPT 0
) phai quyét liét truede vach xuat phat méi.
“Néu tach thi VNPT duong nhién kho khan mic du cé co ché dé VNPT vén chiu dung n01 vé
0.36 mat tai chinh chir khong bi s6¢ qua 16n nhung van ¢6 nhiing kho khin trong 1 - 2 nim dau”, 0
TS Truc nhéan dinh.
033 MobiFone 1a cong strc cia VNPT, 1a dira con ca trong nha cua VNPT dang lam an tot, chiém 0
' t6i 50-60 % loi nhuén cia VNPT nén van bat dic di mai phai tach ra.
0.32 Van d& duoc quan tam dit ra hién nay 1a nhitng bude di sap t6i cia VNPT s& nhu thé ndo sau 0
' khi MobiFone da chinh thice tach riéng tir ngay 1/7?
Bang 7. Mot s6 trwong hop diing chuong trinh chua truy van dugc
Ngi dung Nhin

Gidy tor lién quan dén viée giri tién & ngan hang do ba Phat giir.

Ba Phat giit nhitng gidy to lién quan dén viée gii tién ¢ ngén hang.

Trong don éng Ha Xudn trinh bay trude diy 6ng c6 nhd ba Phat giri gitim s tién 90.000.

Moi ngudi thdng nhét giao cho 6ng va con gai nudi hop phap ctia ba Phat dong dimg ra quan 1y sb tai san da
| dugce kiém ke.

Lam nguoi phai git chir tin.

 Chir tin phai dugc dat 1én hang déu.

Gia USD ty do duy tri xu thé giam manh con 21.250 dong duge cho la nguyén nhan kéo gia vang xudng.

Céc ngin hang cho biét mét trong nhimg nguyén nhan khién gia USD giam 1a do cung céu trén thi truong kha
doi dao.

dung bo tach cau ViTokenizer ciia nhom tac gia
Lé Hong Phuong.

Qua tho nghiém, st dung Word2vec huén
luyén bd sung s& cho mé hinh hoi tu nhanh hon.
Ngoai ra, khi xdy dung tir dién cho Skip-thought,
s6 luong tir ¢6 thé 1én dén hon 400.000 tir. S& ¢o
nhirng tir c6 tin suit xudt hién rat thip, diéu nay
s& lam ton chi phi tinh toan khong can thiét. Chinh

vi thé ching t6i chi str dung 16p Embedding gom
10.000 tir ¢6 tan suat xuat hién cao nhat. Déi véi
nhiing tir bi bo di, ching toi thay bang ky tu dic
biét UNK = ¢?° dé khong lam mét bd cuc cau.
Chung t6i gan thém hai ky tu dic biét dé danh
dau bat dau cau va két thic cau. Sau pha huan
luyén, 16p Embedding 10.000 tir s& dugc thay thé
bang 16p Embedding gom hon 400.000 tir, diéu



10 N.K.Tudn, N.V.Hoc, N.T.T.Thuy / Tap chi Khoa hoc va Céong nghé Pai hoc Duy Tian 02(33) (2019) 03-11

nay khong anh huong dén két qua huan luyén ma
mo rong kha nang xu ly cac tir chua dugc gap
trong huén luyén.

Trong thir nghiém ctia minh, nhém tac gia chon
GRU cho ca Encoder va Decoder. 86 chiéu cua
trang thai an duoc dit 1a 800. Tac gia Kiros dé
xuét sb chiéu trang thai 4n 1a 1200 nhung qua qua
trinh hudn luyén, ching t6i thir véi s6 chidu ting
dan 1a 400, 600, 800, 1200 thi gia trj cia ham mat
mét khong thay d6i nhidu nhung mo hinh thi cham
hon dang ké (Bang 3). Vi sb chiéu 1a 400 va 600
thi mé hinh bi underfit, d chinh xac chi dat ~50%
sau qué trinh hudn luyén. Do d6 chung téi chon s6
chidu trang thai 4n 1a 800, do chinh x4c mé hinh
sau hudn luyén 1a 85%. Thay vi sir dung GRU
truyén thdng chi xtr Iy mét chidu tir dau cau dén
cudi cau, ching t6i sir dung GRU-2 chiéu, diéu
nay lam tang d¢ chinh xac ciia mo hinh.

Pha huédn luyén su dung ky thuat teacher-
forcing nham ting toc d6 va do chinh xac cua
mod hinh, tranh dugc viéc tinh dao ham lan truyén
nguoc.

Trong thyc nghi¢ém, mo hinh dung lai sau 10
epochs, chi phi thdi gian cho mdi epochs 1a ~4
tiéng, gia tri ham mat mat ~0.7.

Pé danh gia mod hinh ching t6i st dung bo
ngir liéu do tac gia Ngb Xuén Bach cong bd va
sir dung trong [11]. Bd ngit liéu gdm cé 3000
cap cau, dugc gan nhan san. BoO ngtr li¢u dugc
xdy dung trén cac tin mang (dantri.com.vn,
vnexpress.net, thanhnien.com.vn, .v.v.). Tac gia
lay ra hai cau tir hai tin c6 cung chu dé, sau d6
xé4c dinh hai cdu d6 c6 twong dong vé nghia hay
khéng. Viée xac dinh cau co tuong dong vé nghia
hay khéng do hai ngudi thue hién doc 1ap. Hé sb
tin ciy Kappa dat duoc 14 0.9. Két qua 1a 1500
dugce gan nhan 1a twong dong ngit nghia (nhan
1), 1500 gan nhén 1a khong twong dong (nhin 0).

Chung t6i dung Encoder ciia mé hinh dé tinh
6.000 vector cua 3.000 cap trong cau bd ngir li¢u
Vnpara. Sau d6 chia tdp ngir liéu thanh 2 phan
v6i ty 18 70% ding cho huan luyén va 30% ding

cho kiém thir. Chiing t6i xac dinh hai cau dong
nghia bang cach thiét 1ap ngudng cimg cho d6 do
» v, la vector biéu
dién hai cau trong cing mdt mau Vnpara. Dong

tuong tu cosine cua hai vector v

thoi, theo thir nghiém cua Kiros, ching toi két
hop hai vector v, v, bing cac ndi v; O v, (O la
phép nhén tirng thanh phan) va |v; — v,|, vector
cubi ciing sé& 1a dau vao cho mdt s6 phuong phap
hoc may khac (2, 3, 4) duge mo ta trong Bang 5.

So véi két qua dat duoc cia Ngd Xuan Bach:
Accuracy = 89.10%, F1-Score = 86.77%, két qua
chung t6i vurot trdi hon han néu str dung ngudng
0.45 dé phan 16p: Accuracy = 96.01% va F1-
Score = 96%. Trong bai toan dat ra, tim kiém
ciu dong nghia trong vin ban 1 tim kiém khong
chinh x4c. V6i mdi cip cau dugc gan nhin 1 truy
van, lay cau thir nhat dé truy vin n ciu gin nghia
nhat trong tap cau thir hai, néu trong tip n két qua
tra vé duogc sap xép theo gia tri do do twong tu
cosine ¢ chira cau thr hai cing mau thi truy vén
duoc coi la chinh x4c. Véi cach danh gia trén, két
qua dat thé hién & Bang 8.

Vi du mét truy van trén VnPara: “Tdch
MobiFone, VNPT can cé chién heoc gi trude
“vach xudt phdat” méi?” cho két qua véi 5 ciu
gan nhat dugc thé hién trong Bang 6.

Bang 8. D chinh x4c truy van n ciu gin nghia nhat

n ciu gin nhit | P§ chinh xac S6 truong hop
ding khing
truy van dwgc
5 97.65% 37
10 98.35% 26
15 98.79% 19

Mot sb trudng hop dung ma chuong trinh
chua truy van dugc thé hién trong Bang 7.
4. Két luan

Nghién ciru va két qua thir nghiém cho thay
mo hinh Skip-thought da khéc phuc dugc nhuogc
diém cua cic phuong phép cii, ddng thoi phi hop
voi bai toan tim kiém cau dong nghia trong vin
ban tiéng Viét. Qua d4anh gia mo hinh v6i bo ngir
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liéu Vnpara, két qua thir nghiém khi sir dung Skip-
thought dat dd chinh xac 1&n dén 96.01% vuot troi
so voi phuong phap ctia nhom Ngd Xuan Bach
(89.1%). Ap dung cho bai todn tim kiém cau ddong
nghia trong van ban, kiém thir trén bo ngir lidu
Vnpara cho két qua 96.9% v&i cach danh gia trén
muc 3.
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