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Question retrieval is one of the important problems in the Community
Question Answering system. The biggest challenge of this problem is
the lexical gap between the words and phrases of the first and second
question. Although there are many studies applied to this problem, the
exploitation of multi-layer LSTM model has not been tested on this
problem. In this paper, we exploit a multi-layer LSTM model applied
to the problem of finding similar questions for the purpose of
exploiting hidden semantics of sentences. The multi-layer LSTM
model is capable of synthesizing semantics by multiple layers and
exploits hidden semantics through many layers. Our model learned
the semantics of sentences and improved the performance of finding
question. The results show that the model with 3 layers gives the best
results compared to the original LSTM model and other multi-layer
models on the 2017 semeval dataset for the problem of finding similar
questions.
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Tim cau hoi twong dong la mot trong nhitng bai toan quan trong
trong hé théng hoi dap. Théch thirc 16n nhit cua bai toan nay Ia théch
thirc vé khoang cach tir vyng gitra cac tir trong cau hoi tha nhit va
cau hoi thir hai. Miac du c6 nhiéu nghién ctru dé xuit cac md hinh,
tuy nhién viéc khai thac mé hinh LSTM nhiéu 16p chwa dugc thi
nghiém trén bai todn nady. Trong bai bdo nay, ching tdi khai thac mo
hinh LSTM nhiéu ting &p dung vao bai toan tim cau héi tuong dong
v6i muc dich khai thac ngit nghia an cia cu. M6 hinh LSTM nhiéu
tang co kha néng tong hop ngir nghia qua nhiéu 16p. N6 khai thac
ngir nghia an qua nhiéu tang, tur d6 gitip cho m6 hinh hiéu duoc ngur
nghia ctia cau. Két qua chi ra rang md hinh 3 tang cho két qua t6t
nhat so vi mé hinh géc LSTM va cac md hinh nhiéu tang khac trén
tap di liéu semeval 2017 cho bai toan tim cau hoi twong dong.
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1. Giéi thiéu

Hé thdng hoi dap dua trén cong dong (CQA) da tré thanh mot nén tang truc tuyén ngay cang
phd bién. Cac forum, noi nguoi ding c6 thé ding cau hoi hoic cau tra 1oi cac cau hoi cia nguoi
dung khac da ding 1én, cung cap cho ngudi ding noi ma ho cd thé chia s¢ kién thuc va kinh
nghiém caa minh. Khi mot nguoi ding dang mot cau hoi méi 1én hé thong thi nguoi dung sé phai
chd mot thoi gian tré nao d6 dé nhan cau tra loi tir nguoi dung khéc. Hon nira, forum sau mot
thoi gian hoat dong, luong cau hoi va cau tra 10i s& dugce tich Iiy trong kho dit liéu 1a rat lon.
Diéu d6 c6 nghia 1a kha ning nguoi dung hoi lai nhitng cau hoi lap lai 1a rat 16n. Mot Iy do khac,
khi lwong cau hoi va cau tra loi lon thi viéc tim cau tra loi cho cau hoi trong kho dir liéu c6 san
rat mat thoi gian. Vi vay, bai toan tim kiém cau hoi twong dong véi cau hoi méi voi muc dich tan
dung cu tra 101 da c6 cta nhitng cau hoi twong dong voi cau truy van [1], [2]. Hé théng CQA
hudng tai tim cau tra 161 mot cach tu dong tir cau tra loi caa nhitng cau hoi da co.

Bai toan tim kiém cau hoi twong dong dugc dinh nghia nhu sau: Cho mét cau hoi truy van g
va mot tap cac cau hoi da co trong hé thong {qu, Gz, ..., qn}, dau ra yéu cau tra vé danh sach céc
cau hoi twong ddng véi q sao cho nhitng cau hoi lién quan nhét s& ding trude nhitng cau hoi kém
lién quan hon.

Cac nghién ctru true [3] da chi ra rang, thach thic 16n nhat caa bai toan nay la khoang cach
tir vung. Didu d6 c6 nghia 1a cach st dung cac tir va cum tir caa cau hoi thir nhat khéc so véi tir
va cum tir cua cau hoi thir hai, mic du hai cau c6 cing ¥ nghia. Dué6i day 1a vi du vé hai cau hoi
duge coi 1a twong ddng véi nhau mac du céch sir dung tir ngir 1a khac nhau duoc lay tir tap dix
liéu semeval 2017 [4], [5]:

Cau hoi 1: which is a good bank as per your experience in Doha

Cau hai 2: Hi guys, | need to open a new bank account. Which is the best bank in Qatar? |
assume all of them wil roughly be the same, but stll which has a slight edge (money transfer,
benefits etc) Thanks!!

Hai cAu hoi nay cung mot y hoi nhung dién dat khac nhau. Trong cau hoi s6 2 con ¢d nhiéu
noi dung giai thich cho cau hoi va mang giong diéu cua dang vian noi, c6 chira nhiéu tir viét tit.
Dé giai quyét thach thic nay, cac nghién ciru trude do st dung cac Ky thuat nhu ki thuat giong
mém trong dich may [3]. Cac nghién ciru khac sir dung cac md hinh hoc sau str dung cac dic
trung ky thuat va tri thirc bén ngoai [4]-[6]. Cac nghién ctru nay khai thac cac dic trung vé ngir
nghia va ct phap trong cau str dung moé hinh LSTM. Tuy nhién, m6 hinh LSTM chua dugc thir
nghiém trén mo hinh nhiéu tang LTSM. Vi vay, trong bai b4o nay chlng tdi thir nghiém mé hinh
LSTM nhiéu tang dé hoc ra ngit nghia cua cau. Bai bao tap trung vao trinh bay kinh nghiém thir
nghiém md hinh LSTM nhiéu tang trén bai toan tim cau hoi tuong dong.

Phan tiép theo cua bai b4o ching tdi trinh bay: (2) Céc cong viéc lién quan, (3) M6 hinh
LSTM, (4) Cac thir nghiém va thao luan, (5) Két luan va cong viéc trong tuong lai.

2. Cac cong viéc lién quan

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

Céc phuong phap truyén thong giai quyét cac bai toan CQA bing cach biéu dién cau hoi sang
tdi tir (Bag of word) st dung trong s6 tf.idf nhu mé hinh BM25 [6]. M& hinh ngdn ngit dua vao
danh muc cau hoi [7] véi muyc dich cai tién chat luong tim kiém cau hoi va cau tra 1i ciing duoc
xem xét nhur 1a mot phwong phap phd bién d&& mé hinh héa cau hoi qua trinh ty céc tai tir. Tuy
nhién, cac mé hinh nhu vay khong thuc sy hiéu qua khi cau dai. Mot cau nén duoc trich ra nhiéu
phan va thuc hién so khép véi phan cu thé cua cau khac. Mot mé hinh ciing duoc sir dung phd
bién khéc, d6 1a mé hinh LDA [8]. Pay 1a mé hinh xéac suit véi muyc dich hoc ra biéu dién cua
CcAu qua mot tap cac chu dé an. Phan phdi cha dé do mé hinh hoc ra dugc tng dung vao tim cau
hoi twong dong. Mot hudng nghién ciu khéc 1a cac mé hinh dich may duoc sir dung nhu mé hinh
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dich méy duya vao cum tir [9]. Cac mé hinh nay dugc dung dé tinh d6 twong dong cia cau hoi véi
cau hoi va cau hoi vai cau tra loi.

Trong hoi nghi Semeval 2017, mé hinh dat két qua cao nhat trén tap dir liéu Semeval st dung
cac dic trung k¥ thuat rat phirc tap [9] nhu tham do ham nhan hodc trich rut ddc trung nhan cay
tir viée di phan tich cac cay ci phap. Mot nghién ctru khac da cong bd trén tap dit liéu nay khai
thac cac dic trung do twong tu khac nhau nhu do do cosin, do do Euclidean vé& khoang céch tir
vung, cli phap va ngit nghia [5] dé bieu dién cau hoc tr md hinh SVM.

Cac nghién ciru gan day trén bai toan lya chon cau hoi va cau tra 161 [10] trong hé thong CQA
mang lai hiéu qua tét sir dung mang no ron ma khong can phai st dung cac dic trung duoc trich
rat thu cdng. Cac mo hinh nay hoc ra biéu dién cau, sau d6 thuc hién do d6 twong tu cua cau hoi
véi cau hoi va cau hoi vai cau tra loi [7].

Céc nghién cuu su dung mo hinh LSTM trén bai toan nay tap trung vao khai thac ngir nghia
cua cau [9] hodc dé xuat cac mé hinh dic biét cho bai toan nay. Tuy nhién, cac viéc st dung mo
hinh LSTM nhiéu tang cho bai toan nay hién nay chua duoc tham do tinh hiéu qua. Trong bai bao
nay, ching t6i d& xuat sir dung mé hinh LSTM nhiéu ting dé tham do tinh hiéu qua cia mé hinh
LSTM.

3. M6 hinh LSTM nhiéu tang
3.1. M6 hinh LSTM

M0 hinh LSTM (Long Short-Term Memory) dugc dé xuat dau tién vao ndm 1997 [11]. Mo
hinh LSTM nhu Hinh 1. Phan nay ching t6i gidi thiéu mo hinh LSTM la co s¢ cua mo hinh
nhiéu tang dugc dé xuat bén dudi.

Ct—l / — — I ﬁf
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Hinh 1. M6 hinh LSTM [11]

M6 hinh LSTM bao gom nhiéu té bao LSTM lién két véi nhau thay vi chi twong tac véi nhau
qua don vi tang 4n nhu mang RNN. LSTM bao gém trang thai té bao giéng nhu bang truyén chay
xuyén subt cac nit mang. Do do, cac thong tin duoc truyén di d& dang théng subt. LSTM c6 kha
nang bo di hoic thém cac thong tin cho trang thai té bao thong qua cac nhém goi la cong. Cong 1a
noi sang loc thong tin di qua nd thong qua phép toan sigmoid va phép nhén. Cac cong thuc [11]
trong mang LSTM nhu sau:

ir = o(Wix, + Vihe_y + bY),

fr = O'(fot + VI e, + bf),

0y = o(W°x, + V°h,_y + b)), @
¢t =ft ©Oceeq +ip © tanh(Wx, + VChy_q + b°)

hy = o, © tanh(c,)

Trong do: 1, f, o 1a cong Va0, cong quén va cong ra tuong ung, ht 1a céc véc to an tai mdi budc
tha t; ¢ la mot bang chuyen & trén mo hinh LSTM, théng tin nao can quan trong va ding ¢ sau s&
duoc gai vao va dung khi can. Do vay, md hinh LSTM c6 thé mang thong tin tir di xa (long term

http://jst.tnu.edu.vn 391 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 227(08): 389 - 394

memory), md hinh LSTM c¢6 chtra ca thdng tin ngan va dai; ma tran W, V va b 1a ma tran hoc tir
mo hinh.
3.2. Md hinh LSTM nhiéu ting

M6 hinh LSTM nhiéu tang dugc chung t0i dé xuat 4p dung vao bai toan tim kiém cau hoi
tuwong dong. Hinh 2 m6 ta mo6 hinh LSTM nhiéu tang ap.

which is a good bank ?

Hinh 2. Md hinh LSTM nhiéu tdng
_DE di dy doan cap cau héi chiing téi md ta dung hai dwong LSTM nhiéu tang hoc ra hai bicu
dien hyva h; tuong ung vei hai cau hoi. Cudi cung hai véc to bieu dien noi lai véi nhau h = [hihz]
va cho di qua ham sofmax dé dy doan nhu hinh 3 sau:

g

T
009]
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Hinh 3. M6 hinh LSTM si dung cho bai toan tim cau héi firong dong
Ham mat mét 12 ham cross entropy [1]:
1 ~ R Y 2
Lmoger = =5 ) (7108 + (1 = y) log(1 = 9) + S W2 @

Trong d6, S 1a sb luong cip cau hoi trong tap huan luyén, y 1a tham sé diéu chinh caa mo
hinh, W 1a bd ma tran trong s6 caa mo hinh.
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4. Két qua va thao luan
4.1. Tap dir ligu

D¢ danh gia mo hinh dé xuét, ching t6i sir dung tap dir ligu Semeval 2017. Tap dir liéu nay
duoc Iay tir forum vé cudc séng o Qatar (https://www.gatarliving.com/) [9] va dugc gan nhan va
bao gom 3 tap: Tap huan luyén, tap phét trién va tap kiém thir. Bang 1 thong ké sé lugng cip cau
hoi trong tap dit liéu tiéng Anh - Semeval 2017.

Bang 1. Bang thong ké cap cau héi trong tdp di lieu Semeval 2017 [9]

Semeval 2017

Tap huan luyén 3170
Tap phat trién 700
Tap kiém thr 880

Chung t6i st dung do do MAP (mean Average Precision) [9] dé danh gia hiéu qua cua md
hinh dé xuat.
Nl Imjl

1 1
_ . . _ 3
MAP _|N| E —_ E Preaszon(R]k) 3)

‘Trong d6, N la s6 cau trong tap klem thu R,k la tap két qua tim kiém duoc xép hang tur két qua tot
nhat cho t&i khi tim thay cau hoi thir k, m; 1a s cau hoi ding cua cau hoi thir j trong s6 N cau hoi.

4.2. Tham sé ciia mo hinh

Chung tdi str dung biéu dién tir Word2vec 300 chiéu dua vao mo hinh & 16p dau vao. CAc tir
khong nam trong tap tir dién duoc khai tao mot cach ngau nhién. Sb chiéu 16p an trong mé hinh
LSTM la 400 chiéu. Thuat todn téi wu Adam dugc sir dung voi toe do hoc dugc thiét lap 1a
0,0001; tham s y duoc thiét 1ap 1a 0,0001; batch-size 1a 64, drop-out 1a 30%. M6 hinh duoc thuc
thi trén tensorflow va chay trén GPU Nvidia Tesla p100 16Gb. Chung t6i danh gia hiéu nang cta
md hinh trén tap phat trién va chon tham sé tt nhit trén tap phat trién dé thiét Iap tham so thur
nghiém trén tap kiém thir.

4.3. Két qud
Bang 2 biéu dién két qua thir nghiém trén cac mé hinh:
Bang 2. Két qud ciia mé hinh dé xuat

M6 hinh MAP
LSTM 40,03
LSTM 2 tang 41,00
LSTM 3 tang 41,43
LSTM 4 ting 40,23
LSTM 5 tang 39,38

Trudc hét ching tdi thir nghiém trén mé hinh LSTM gdc dé di du doan cip cau hoi. Md hinh
LSTM gdc cho két qua 40,03% trén d6 do MAP. Sau do, chling tdi thir nghiém mé hinh dé xuat
LSTM nhiéu tang. Két qua chi ra rang, khi chong 2 ting LSTM két qua ting 1én 1% so voi mo
hinh LSTM ban dau. Khi thir nghiém trém mé hinh LSTM 3 tang, két qua dat gi trj cao nhat la
41,23%. Sau d6, khi thir nghiém trén sb ting nhiéu hon 1a 4 va 5 tang két qua giam dan. Do d6
ching tdi lya chon thir nghiém trém md hinh LSTM 3 tang. Diéu d6 ching to rang, khi khai thac
ngit nghia trén nhiéu mirc d6 thi anh hudng téi két qua caa bai todn va cé kha ning khai thac ngit
nghia ciia cAu tét hon. Piéu nay ciing dugc ching minh trong bai bao khi st dung mé hinh
LSTM nhiéu ting trong bai toan dich may [12].

5. Két luan va cong viéc trong twong lai
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Trong bai bao nay ching t6i da dé xuat st dung mé hinh LSTM nhiéu tang cho bai toan tim
cau hoi twong dong. Qua thyc nghiém, chung toi thay rang, viéc sir dung nhiéu ting LSTM ciing
anh huong t6i két qua du doan cap cau hoi tuong dong. Trong twong lai, chung toi s& tién hanh
khao sat cac phuong phap biéu dién cau khac nhau thay vi sir dung véc to an tai 1op cudi dung dé
di du doan.

Loi cam on
Ching t6i xin cam on dé tai ¢ ma s6 T2022-07-04 da hd tro mot phan kinh phi dé chdng toi
thuc hién cong viéc nay.
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