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TOM TAT

Hoc biéu dién cau mang day du ngit nghia cta vin ban la thach
thirc trong cac bai toan xur Iy ngon ngit tu nhién bai vi néu véc
to biéu dién ngir nghia cta cau tot thi s€ lam tang hiéu nang
cuia c&c bai toan dy doan. Trong bai béo ndy, ching toi dé xuat
thur nghiém stir dung md hinh LSTM véi céc céch trich rat biéu
d[én cau khac nhau va ap dung vao bai toan tim cau héi tuong
dong véi myc dich khai thac ngir nghia an cta cau. Cac phuong
phap nay tong hop biéu dién ciu tir cac 16p 4n caa md hinh
LSTM. Két qué chi ra ring ky thuat tong hop biéu dién cau
dung ket hop ca Max Pooling va Mean Pooling cho két qua cao
nhat trén tap dir liéu SemEval 2017 cho bai toan tim cau hoi
tuong dong.

Tur khéa: LSTM:; hoc sau; x ly ngon ngir tu nhién; hé théng
hoi dap; hoc biéu dién cau; hé thong hoi dap cong dong.

1. Giéi thiéu

Tim cu hoi twong dong trong hé théng hoi dap cong dong
(CQA) la mét trong nhiing vain d& nan giai trong xu 1y
ngdn ngir tu nhién. Nhiéu dién dan web nhu Stack
Overflow va Qatar Living dang trg nén phé bién va linh
hoat dé cung cip thong tin cho ngudi dung [1]. Ngudi
duing c6 thé dang cau hoi va c6 kha nang nhan dugc nhiéu
cau tra 10i tir nhitng ngudi khac. Dé nguoi dung cd thé tu
dong nhan duoc cau tra loi tr nhirng cau tra 161 da co
trong co sé dir liéu, bai toan tim cau hoi twong doéng da
duogc dit ra. Pay 1a 1y do can thiét dé xay dung mot cong
cu tu dong tim cac cau hoi lién quan tir cac cau hoi mai.
Bai toan tim kiém cau hoi lién quan dugc dinh nghia nhu
sau: Cho mot cau hoi mai g va mot tap cac cau hoi da co
trong kho dit liéu {qy, qy, ..., g, }. Pau ra yéu cau tra vé
danh sach céc cau hoi trong ddng véi g sao cho nhiing
cau hoi lién quan nhat s& dung trudc nhitng cau hoi kém
lién quan hon.

Nghién ctru [2] di chi ra riang thach thic 1on nhét caa bai
toan nay la khoang céch tir vung. Piéu d6 c6 nghia 1a cach
str dung cac tir va cum tir ctia cau hoi thir nhat khac so voi
tir va cum tir caa cau hoi thir hai mac du hai cau c6 cung
¥y nghia. Dudi day 13 vi du vé hai cau héi dugc coi 1a twong
d6ng véi nhau mac du cach st dung tir ngit 1a khac nhau
duoc lay tir tap dit liéu SemEval 2017 [3]-[4]:
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Cau hoi 1: Where can | buy good oil for massage?

Cau hoi 2: Hi there, | can see a lot of massage center here, but | dont which one is
better. Can someone help me which massage center is good... and how much will it cost
me? Tks.

Hai cau hoi ndy cling mot y hoi nhung dién giai khéc nhau. Trong cau hoi s6 2 con
c6 nhiéu ndi dung giai thich cho cau hoi va mang giong di¢u cua dang van noi, c¢6 chua
nhiéu tir viét tit. Mot thach thuc chinh caa nhiém vu nay nim & quan hé ngit nghia phirc
tap va linh hoat dugc quan sat gitra cau hoi va cau hoi doan van. Trong vi du trén, cau hoi
1 chi 08 tir, trong khi cau hoi 2 sir dung 34 tir dé giai thich. Mt khéc, cau hoi s6 2 chira
mot nhém tir bao gdm théng tin khdng lién quan truc tiép dén cau hoi. Ngoai ra, trong khi
mot cau tra 10i hay phai lién quan dén cau hoi, chung thuong khdng chia sé cac don vi tir
vung chung. Van dé nay c6 thé gay nham I4n cho cac hé théng két hop tir don gian. Do
d6, nhitng thach thirc nay lam cho céc tinh nang thu cong it dwoc mong doi hon nhiéu so
v6i phuong phap hoc sau. Hon nita, cac hé théng két hop tir ciing can hoc cach phan biét
cac phan hitu ich véi cac phan khdng lién quan va tap trung nhiéu hon vao phan hitu ich.

Bai toan nay thudong duoc tiép can nhu mot bai toan xép hang theo cap, chién luoc
t6t nhat dé nam bat méi lién hé gitra cac cau hoi di ¢ véi cau hoi méi van con 1a mot van
dé dang duoc nghién ciru. Cac phuong phap tiép can duoc thiét 1ap thuong méc phai diém
yéu sau: Dau tién, cac nghién ciu trude day, chang han nhu [5]-[6] sir dung mang no-ron
tich tu (CNN) hodc mang no-ron Iap lai (RNN) twong tng. Tuy nhién CNN nhan manh su
tuong tac cuc bo trong n-gram, trong khi RNN duoc thiét ké dé nam bat thong tin tam xa
va quén thong tin cuc bo khdng quan trong qua véc to an Iép cudi cung.

Bai bao nay dé xuat mot phuong phap st dung cac mé hinh hoc may théng dung
dé giai quyét nhig diém yéu trén. Nghién ctru & bat dau voi mo hinh Long Short-Term
Memory (LSTM) co ban st dung véc to an tai l6p cubi cung dé dua ra biéu dién cau. Sau
do, biéu dién cau dugc téng hop bang cach sir dung cac chién lwoc Max Pooling va Mean
Pooling qua c4c 16p an trong mang LSTM, va cudi cing mé hinh dugc danh gia khi két
hop ca hai dac trung Max va Mean Pooling.

2. Tong quan vé van dé nghién ciu

Trong nhiing nim gan day, nhiéu nghién ctru lién quan da duoc dé xuat dé giai
quyét bai toan tim cau hoi tuong ddng va dat dugc nhiéu két qua kha quan. Cuy thé nhu sau:

Cong viée trude day ve bai toan tim cau hoi thuong duoc str dung dac trung k¥
thuat, cac cong cu vé ngdn ngir va tri thuc tir bén ngoai. Vi du, cac tinh nang ngilt nghia
dugc xay dung dua vao Wordnet [7]. M@ hinh nay ghép céc tir lién quan dén ngir nghia
dua trén quan hé ngir nghia cua tur.

Trong hoi nghi SemEval 2017, md hinh dimg dau trong cudc thi trén tap dit liéu
SemEval str dung cac dic trung ki thuat rat phic tap nhu thim do ham nhéan hoac trich rat
dac trung nhan cay tir viéc di phan tich cac cay ct phap [8]. Mot nghién ctiru khéc khai thac
cac dic trung do twong tu khac nhau nhu d6 do Cosine, d6 do Euclidean vé khoang cach
tir vung, ¢l phap va ngit nghia [5] dé biéu dién cau hoc tir md hinh SVM.

Cac nghién ctu trén bai toan tim cau tra loi [9]-[12] trong hé théng CQA mang lai
hiéu qua t6t hon véi viéc st dung mang no ron ma khong can phai s dung cac dac trung
duoc trich rat thu cdng. Cac md hinh nay hoc ra biéu dién cau, sau d6 thuc hién do do
tuong tu cua cau hoi vai cau hoi va cau hoi vai cau tra loi [10].
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~ Nghién citu ndy nham thir nghi¢m mo6 hinh LSTM co ban sir dung véc to an tai lop
Cuoi cung de bicu dien cau. Sau do, cac chién lugc Max Pooling va Mean Pooling s& duoc
su dung dé tong hop biéu dién cau qua cac 16p an d6 va danh gia mé hinh khi két hop ca
hai dac trung trén.
3. Cac md hinh dé xuit
3.1. Mb hinh géc LSTM

LSTM la mét dang mang no-ron RNN dac biét dya vao dit liéu dang chudi [13].

LSTM sir dung mot vai véc to cong tai mdi vi tri dé kiém soat viéc truyén thdng tin doc
thgo trlph tu va do do6 cai thién mo hinh héa cac phu thuoc pham yl dgl. Trong khi go cgc
bien thé khac nhau cua LSTM. X = (X1, X2,..., Xn) duoc st dung dé biéu thi mot chuoi dau
vao, trong do xk € R-(1<k <N). Xac dinh véc to nay dugc su dung cing nhau dé tao ra
mot chiéu d-chiéu trang thai an hg nhu sau [11]:

i, = O'(WiXk +V‘hk71+bi),

fo=o(W'x +V'h_+b"), .

=o (W% +V°h_ +b"), @
¢, = f, ©c,, +i, Otanh(W°x, +V°h_, +b°)
h. =0, ©tanh(c,)

trong do: i, f, 0 1a cong vao, cong quén va cong ra twong ang, ma train W, V va b
la ma tran hoc tir moé hinh.

3.2. Cdc phwong phdp biéu dién cau

Hinh 1 mé ta céach lay biéu dién cau st dung 16p an cudi cing trong bai toan tim
cau hoi twong dong.

Where i can buy

predict

Hi There | can ?

Hinh 1: M6 hinh LSTM s dung véc to an tai 16p cudi cing dimg dé biéu dién cau

Hinh 2 md ta phuong phap 14y biéu dién cau st dung phép todn Max Pooling ciia
cac 16p an. Max Pooling c6 nghia la thuc hién lay gia tri I6n nhat cua ting thanh phan
trong céc lop an.
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— predict

Hi There | can ?
Hinh 2: Md hinh LSTM s dung phép toan Max Pooling dé ldy biéu dién cau

Hinh 3 dudi diy mé ta phuwong phap 1ay biéu dién cau sir dung phép toan Mean
Pooling cua cac 16p an. Mean Pooling la thuc hién tinh gia tri trung binh cua tirng thanh
phan trong cac 16p an.

Where i can buy

— predict

Hi There I can ?

Hinh 3: Md hinh LSTM s dung phép toan Mean Pooling dé ldy biéu dién cau.

Cudi cuing, hai ky thuat ldy Mean va Max két hop dé dua ra du doan cau.
Ham mat mat la ham cross entropy [14]:

Limoder = —§Z(y logy + (1- y) log(1 — }7)) + % ||W||% (2)

Trong d6, S 1a sé lwong cap cau hoi trong tap huan luyén, y 1a tham sé diéu chinh
caa md hinh, W la bd ma tran trong so ciaa mo hinh.
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4. Két qua va thao luan

4.1. Tgp da ligu

Tap dit liéu SemEval 2017 dwoc sir dung dé danh gia cac mo hinh deé Xuét Tap dur
liéu nay duoc lay tir dién dan Qatar living [11]. Day la dién dan trao d6i vé moi van dé
danh cho nguoi nuéc ngoai sbng tai Qatar. Tap dix liéu duoc gan nhén va dugc chia thanh

3 tap: tap huan luyén, tap phét trién va tap kiém thir. Bang 1 théng ké sb lwong cap cau hoi
trong tap dir lidu.

Bang 1: Bang thong ké cdp cau héi trong tap diz ligu SemEval 2017 [11]

Cap cau hei
Tap huan luyén 3170
Tap phat trién 700
Tap kiém thur 880
Do do MAP va MRR [9] duoc sir dung dé danh gia hiéu qua ciia mo hinh dé xuat.
MAP = llelNl Lylm ’|Preaswn( x) ©)

4.2. Tham sé ciza md hinh

Nghién ctu str dung biéu dién tir Glove 300 chiéu dwa vao mé hinh & 16p dau vao.
Céc tir OOV khdng nam trong tap tir dién duoc khoi tao mot cach ngau nhién. S chiéu
I6p 4n trong md hinh LSTM duoc thiét 1ap 1a 400 chiéu. Thuat toan t6i vu Adam duoc sir
dung véi tée do hoc dugc thiét 1ap 1a 0,0001, tham sb y duoc chon 13 0,0001, batch-size 1a
64, drop-out 1a 30%. M6 hinh dugc thyc thi trén tensorflow va chay trén google colab.
Hiéu nang ctia md hinh dugc danh gia trén tap phét trién va chon tham sé dugc chon tét
nhét trén tap phat trién va sau do duoc thiét 1ap tham s thar nghiém trén tap kiém thu.

4.3. Két qud

Két qua thir nghiém trén cac mé hinh duoc thé hién & Bang 2, cho thay rang khi st
dung ky thuat Max va Mean Pooling d6 do Map téng 1€n tir 40% [én 40,5%. Diéu d6 chung
t6 rang, khi véc to biéu dién cau duoc tong hop tir cac lop an co kha néng khai thac nhiéu
thdng tin ngir nghia cua cau hon so véi str dung 16p an cudi cung. Hon nita, khi tong hop
biéu dién cau két hop ca Mean va Max Pooling thi két qua MAP ting 1én 41,07%. Nhu
vay, khi ndi hai véc to Mean va Max Pooling 1am cho viéc chtra thong tin tong hop cau tot
hon. Do vay két qua du doan ctia mé hinh tt hon.

Bang 2: Két qud ciia mé hinh dé xuat

M6 hinh MAP
LSTM sir dung 16p an cubi 40,03
LSTM-Max Pooling 40,50
LSTM-Mean Pooling 40,51
LSTM-Mean+Max Pooling | 41,07

20



Vinh University Journal of Science Vol. 53, No. 3A/2024

5. Két luan

Nghién ctu da dé xuat sir dung md hinh LSTM véi céc ky thuat tong hop biéu dién
cau khac nhau cho bai toén tim cau hoi trong ddng. Két qua thuc nghiém cho thay rang,
viéc str dung ca hai chién luoc Mean va Max Pooling ciing anh huéng téi két qua du doan
cap cau hoi twong ddng. Trong twong lai, nghién ctu s& tién hanh thir nghiém trén cac md
hinh biLSTM va CNN va két hop cac mé hinh ciing nhu st dung cac co ché chi y vao bai
toan nay.
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ABSTRACT

SENTENCE REPRESENTATION
USING LSTM FOR FINDING QUESTION

Dinh Khanh Linh, Tran Quang Huy
University of Information and Communication Technology,
Thai Nguyen University, Vietham
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Learning sentence representation with the full semantics of a document is a
challenge in natural language processing problems because if the semantic representation
vector of the sentence is suitable, it will increase the performance of finding similar
question problems. In this paper, we propose implementing a series of LSTM models with
different ways of extracting sentence representations and applying them to question
retrieval to exploit the hidden semantics of sentences. These methods give sentence
representation from hidden layers of the LSTM model. The results show that the technique
using a combination of both Max Pooling and Mean Pooling gives the highest results on
the 2017 SemEval dataset for the problem of finding similarity questions.

Keywords: LSTM; Deep Learning; NLP; QA; learning sentence representation;
CQA.

22


https://doi.org/10.1145/3462478
https://doi.org/10.18653/v1/S17-2003
https://doi.org/10.18653/v1/S17-2053
https://doi.org/10.18653/v1/S17-2053
https://doi.org/10.48550/arXiv.1511.04108

