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Answer selection (also called finding the best answer) is a major
problem in community question answering system. When a question
is posted on the forum, users can answer the question. The purpose of
answer selection problem is to sort the answers according to the level
of relevance to the question. The best answers will be preceded by
less relevant answers. In recent years, many deep learning models
have been proposed in many natural language processing problems,
including the answer selection. However, these proposed models are
performed on different data sets. Therefore, the aim of this paper is to
survey and describe thoroughly some deep learning models applying
problem of finding the best answer and analyzing some challenges on
the data sets for this task in community question answering system.
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TU KHOA

COQA

Hoc sau

Lva chon céu tra loi

Co ché sy chiy

Hé thong hoi dap cong dong

Bai toan tim céu tra 1oi (con goi la bai toan lya chon cau tra loi hay
tim cau tra 1oi tot nhat) 12 mot bai toan chinh trong hé thdng hoi dap.
Khi mot cau hoi dugc ding 1én forum sé& c6 nhiéu ngudi tham gia tra
loi cau hoi. Bai toan lwva chon cau tra 1o voi muc dich thuc hién sip
xép céc cau tra 16i theo mirc do lién quan téi cau hoi. Nhiing cau tra
161 ndo dung nhét s& duoc dimg trudc cac cu tra loi kém lién quan
hon. Trong nhitng ndm gan day, rat nhiéu mé hinh hoc sau dugc dé
Xuét st dung vao nhiéu bai toan xir Iy ngdn ngit ty nhién (NLP) trong
d6 c6 bai toan Iya chon cau tra 10i trong hé thdng hoi dap néi chung
va trong hé théng hoi dap cong ddng (CQA) néi riéng. Hon nita, cac
md hinh dwoc d& xuat lai thuc hién trén cac tap dir liéu khac nhau. Vi
vay, trong bai b4o nay, ching t6i tién hanh téng hop va trinh bay mot
sb md hinh hoc sau dién hinh khi &4p dung vao bai toan tim cau tra loi
dung trong hé théng hoi dap va phéan tich mot s thach thuc trén céc
tap dir liéu cho bai toan trén hé thong hoi dap.
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1. Giéi thigu
Hé thdng hoi dap cong dong (vi du nhu cac website ndi tiéng nhu Stack Overflow
(https://stackoverflow.com/) and Qatar Living (https://www.qatarliving.com/forum) duoc biét
dén véi kho dir liéu 16n 1én tai hang triéu cap cau hoi va cac céu tra loi do nguoi dung trong cong
dong tao ra. Kho dit liéu nay qua thoi gian tré thanh kho dir liéu chia tri thuc rat quy gia duoc
nhiéu nguoi dung sir dung dé tim kiém thong tin. Cac nghién ctu gan day thyc hién trén céc bai
toan nhu lya chon céu tra loi, tim cau hoi lién quan hay phan I6p cau tra loi [1], [2]. Trong do, bai
toadn lua chon céuﬂ tra 1oi 12 bai toan quan trong va la bai toan chinh cua hé thong hoi dap. Mot
nguoi dung c6 thé dang cau hoi va mong muon nhan duoc cac cau tra loi tir nguoi dung khac.
Trong mot s6 forum, nhidu cau hoi ¢ thé c6 hang trdim cau tra 10i (vi du nhu hé thong
Yahoo!answer). Do d6 ngudi dung rat mat thoi gian khi doc tat ca cau tra loi d6 va danh gia ting
cau tra l6i mot. Hon nira, nhitng cau héi ¢o néi dung dic thu dac biét nguoi binh thuong khong
phai chuyén gia trong linh vuc d6 kho c6 thé phan biét dwoc cau tra loi dung hay sai. Vi nhitng ly
do nay, viéc xay dung mét cong cu ty dong danh gia cau tra loi tot hay khong tot 1a mot cong
viéc rét can thiét.
Widul:

Subject: Mationalities banned in Qatar

Cuestion: Hello! Can vou help me, is there anvone knows the list of nationalities who are

banned and cannet apply employment visa in Qatar?

Answer(good): Pakistaniz are facing severe problems. There iz no ban on Visa but it is very

hard, near imposzible to get.

Answeribad): 1 just want to know because, our company will meowve in Qatar and we will be

hirmg some staff ke Pakistani, Egyptian, Jordan etc.. Im currently here in the TAE, and

Eangladeshi, Syran and Egyptian are not issuing employiment viza now, I just want to knowis

(Qatar alzo are banning this nationals?

Answer(bad): Hi are you suspecting vour nationality.:)

Answer(bad) @khalli &Swift Unlock- are vou twin?

Answer(zood) Yup Pakistaris are banned becoz Qatar people are brilliant encugh to do that. .. I

wonder why USA and Uk doesn’t have that kind of brains ).

Answer{good): There iz no offical ban on any nationalty as that would cause diplomatic

problems, however most of the nationalities yvou have mentioned are near impossible to get

work visas for.

Answer(bad): What work do you want to start here?

Answeribad): NOTA- are comrect answer nor the Quota- its Wasta.

Answeribad): Zafir, There were 7 sets of twins of Ehall till vesterday.

Hinh 1. Vi du vé cau hdi va cac cau tra loi trong tdp diz liéu Semeval 2017

Bai toan lya chon cau tra 101 dugc phét biéu nhu sau: Cho mét cau hoi g va cc cau tra 10i tng
vién ay, az, ..., an. Chling ta can phai xac dinh xem céc cau tra loi d6 ciu nao dang. Pay 1a mot
bai toan rat quan trong va duoc nhiéu nha nghién ciu quan tam [1], [3]-[5]. Voi bai toan nay
thach thirc 16n nhat 1a vin dé khoang cach tir ving. Khoang céch tir vung 12 sy sai khac gitra tir
vung cta cau hoi va cau tra 1oi. Ngoai su khac nhau vé tir vung trong cau hoi va cau tra 1o, do
dai cuia cau hoi va cau tra 10i ciing 1éch nhau. Cau hoi va cau tra 1oi lai chira nhiéu cau. Mot ly do
dan toi thach thirc vé khoang céch tir vung nixa 1a ngdn ngir dung trong cac forum ¢ dang van noi.
Nhiéu cau hoi va cu tra loi chia nhiéu thong tin du thira, khong d& cap truc tiép toi noi dung
chinh cua cau hoi va cau tra 161 nhu 16i chao hoi, biéu twong cam x(c, tir viét tat, viét sai chinh ta.
Nhiing nguyén nhan nay gay kho khan cho mé hinh dy doan cau tra loi dang. Hinh 1 1a vi du vé
cap cau hoi va cau tra l6i minh hoa cac thach thac nay trong tap dir liéu SemEval 2017. Trong vi
du 1, cAu hoi chira phan du thira khdng lién quan t6i ndi dung chinh nhu 1a “Hello, Can you help
me”. Hon nita, trong vi du con chira nhiéu biéu twong cam xtc nhu :0', )", P!, cac tir viét tat.
Trong vi du tha hai, cau hoi chira nhiéu cau va nhiéu y hoi.
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Céc nghién ctru gan day sir dung phuong phap tiép can dya vao mang hoc sau va co ché su
cha y dé giai quyét bai toan tim cu tra loi ding ma khong can sir dung cac ki thuat trich rat dac
trung dac biét hoac stir dung thém nguon tri thirc bén ngoai [2], [6]. Cac phuong phéap nay huéng
t6i viéc tim ra nhitng tir mang thong tin quan trong cua cau hoi va cau tra loi.

Trong nhitng nim gan ddy, nhiéu nghién ciru da chi ra rang, co ché su chi y mang lai thanh
tuu to I6n trong cac bai toan NLP nhu dich may, suy dién ngdn ngit, doc hiéu va hoi dap [4]. Hon
nira, thdng qua viéc hoc trong sé su chi y cua cac tir va cum tir trong cau thi trong s6 cua cum tir
du thira va nhiéu thuong c6 trong sé nho. Biéu nay dan téi mic do anh huong cua nhitng phan
nay téi toan bo ngir nghia ctia cau khong con dang ké. Do d6, ngit nghia cua cau chi tap trung vao
nhitng tir va cum tir quan trong ma lién quan truc tiép toi noi dung cua cau hoi va cau tra loi. Vi
vy, mang hoc sau dua vao co ché su chli ¥ 12 su lya chon phi hop véi dit liéu van ban trong hé
thong hoi dap cong dong.

Trong khi rat nhiéu nghién ctu da cong nhan hiéu qua ciia cac md hinh mang hoc sau trong
bai toan lya chon cau tra 1i nhung chwa c6 danh gia tdng hop cu thé nao vé cac mé hinh hoc sau
ng dung trong bai toan nay [6]-[8]. Trong bai bao nay, chung toi tién hanh téng hop va phan
nhom mot s6 mé hinh dlen hinh d3 dé xuat giai quyet bai toan lya chon cu tra 10i. Bong thoi
chding tdi chon ra mot sé md hinh hoc sau dién hinh dé trinh bay cu thé cach sir dung cac mé hinh
nay vao bai toan lwya chon cau tra 1oi. Qua dé, ching t6i dé xuat cac husng nghién ciu trong
tuong lai.

2. C4c phwong phap

Bai toan lya chon cau tra 10i 1a bai toan cét 16i va dugc nghién ciru nhiéu nhit trong hé théng
hoi dap cong ddng. Qua trinh nghién ciru vé bai toan nay ¢ thé gdm 3 giai doan: Giai doan st
dung cac dic trung cua tir vung, giai doan tiép theo sir dung dic trung k¥ thuat va giai doan thir 3
1a giai doan sir dung mang noron hoc sau va co ché su chi y.

Trong giai doan dau cac nghién ciru st dung su tring lap gitta cau hoi va cau tra 1oi. Trong
phwong phéap ndy, cau tra loi tdt nhit dwoc lya chon dwa vao so sanh tir tring nhau gitra cau hoi
va cau tra 1oi. Phuong phap thi tr Bag-of-word va tli n-gram (Bag-of-Ngram) [5] duoc st dung
phd bién trong giai doan dau. Ngoai ra mot s6 phuong phap ciing str dung dic trung Ve trong s6
cua tai tir. Tuy nhién, nhitng phuong phap nay duoc chi ra 1a khong hop 1y. Diém yéu nhit cua
nhirng phuong phap nay do la khong su dung dédc trung ngit nghia va dac trung ngdn nglt cua
cau. Bé khic phuc nhugce diém nay mot sé nghién ciru sir dung mang nglr nghia Wordnet dé giai
quyét thach thic vé ngir nghia. Tuy nhién, phuong phap nay c6 han ché vé ngdn ngir vi mot s tir
khéng cé trong ngudn tir vung Wordnet [6].

Trong giai doan thir hai, cac nghién ctru ¢6 gang dwa cac dic trung ky thuat sir dung cau tric
cli phép va ngir nghia cua cau. Cay phu thudc duoc st dung dé biéu didn cau hoi va cac cau tra
loi wng vién, dong thoi tich hop thdng tin ngit nghia nhu st dung thuc thé co tén vao biéu dién
nay. Nghién ctru khac gan day lai sir dung cay phu thudc va thuat toan khoang cach sira cay trong
bai todn lya chon cau tra 161 [7]. Ngoai ra cac dac trung nay duoc sir dung dua vao md hinh hoc
sau nhw CNN, mé hinh RNN [7]. Trong cudc thi SemEval CQA 2017 [2], cac doi dung dau khai
thac rat nhidu ddc trung nhu cay phu thudc, do twong ty va nhiéu dic trung dic biét khac.

Giai doan thir 3 1a giai doan phat trién nhat khi giai quyét bai toan lya chon cau tra loi trong
hé thdng hoi dap vi hiéu suit cia mé hinh dugc cai thién 1on hon hin nhiing giai doan trugc. Giai
doan ndy goi la giai doan bung nd vé sé lwong cac nghién ciu vé Al cling véi méd hinh hoc sau
mang noron ma no loai bo viéc sir dung cac dic trung ky thuat duoc trich rat thu cong. Véi sb
lwong nghién ctiu 16n trén cac bai toan vé QA, cac nha nghién ciru di chia thanh 5 nhém chinh:
Nhoém dua trén Siamese, nhém dua vao co ché su chl y, nhém dya vao so séanh téng hop, nhém
diing mé hinh ngdn ngir va nhém gdm céc Kién tric dac biét cho bai toan hoi dap.

2.1. Cac md hinh dga vao kién tric Siamese
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Nhirng mé hinh dwa vao mang Siamese 1a nhitng mé hinh theo ciu tric mang Siamese. Nhiing
md hinh ndy s& xtr ly cau hoi va cau tra 16i mot cach doc 1ap va hoc ra biéu didn cua ching.
Trong qué trinh xu ly théng tin cua cau khac khong anh huong dén qua trinh nay caa mdi cau [3].
Yu va cong su [8] 1a md hinh dau tién stir dung mang noron vao giai quyét bai toan lya chon cau
tra 1oi. M6 hinh nay sir dung mang CNN va hoi quy logistic vao viéc lya chon cau tra 1oi lién
quan nhét véi cau hoi. Feng va cong su sir dung mo hinh caa Yu vai viéc két hop sir dung mang
noron sau vai 16p két néi day du (fully-connected). Trong md hinh nay cac 16p an khac nhau, cac
phép toan tich chap, pooling véi cac ham kich hoat khac nhau duoc sir dung dé tham do anh
hudng cua cac yéu td nay. Tuy nhién, cac mé hinh nay dwoc tinh todn mét cach doc lap va danh
gia riéng biét. He va cong su [2] da dé xuat mo hinh két hop nhiéu khia canh cia mé hinh hoa do
tuong tyr cAu vao mot mo hinh duy nhét va cudi cung dua ra vécto biéu dién cho ting cau.

Cac md hinh hoc sau dugc nghién ciu va str dung rong réi trong cac bai toan nay. Yu va cong

u [8] da d& xuat mo hinh Convolutional Bigram dé phan 16p cau tra loi (g vién thanh 16p cau
h01 dung va céu hoi sai. Tan va cong sy [9] da sir dung mo hinh attentive-biLSTM dé tinh trong
s6 su chu ¥, sau d6 tong hop ngit nghia diwa vao d¢ lién quan cua cac doan trong cau tra 16 vdi
cau hoi. Madabushi va cong su [10] di cung cap giai phap cho budc tién xi ly thay vi cai tién mo
hinh. Trong mé hinh nay cac thyuc thé dwoc gan tén trong cac cau tra 1oi Gmg vién duoc chuyén
thanh nhiing tir dac biét gitp cho mo hinh tim kiém cau tra 10i pht hgp mot cach dé dang nhat.
Qua trinh nay ciing dugc tng dung vao mo hinh cua Rao va cong sy [2] va nghién cru nay cling
da xac nhan hiéu qua cuaa qua trinh nay [2].

2.2, M3 hink mang noron dua vio co'ché sw chii y iing dung vio bii todn lia chon céu tri o7

Khoéng gidng nhu mé hinh siamese, mé hinh dwa vao co ché sy chl y sir dung su twong tac
ngir canh giita cac cau dé dat dugc thong tin twong tac gitra cAu hoi va cau tra 1i. Co ché sy chi
¥ dau tién duoc sir dung trong dich may, sau d6 duoc ap dung sang cac bai toan khéac ciia NLP
nhu hoi dap va lua chon cau tra 1oi [3]. Co ché sy chi y ciia Bahdanau duoc sir dung trén mang
RNN da vuot qua dugc hi¢u nang cua bai toan lya chon cau tra 1oi vao thoi diém d6. He va cong
su [11] cling da st dung co ché su cht y nay két hop véi mang CNN. M0 hinh nay chiang minh
rang khi co ché su chii y nay két hop voi CNN cho két qua tot hon so vai khi két hop véi mang
RNN. Sau thanh cong cua co ché sy cha y, Tan [9] da d& xuit dé giéng cac tir lién quan caa cau
hoi voi cau tra 1oi. Do cau hoi va cau tra 1i c6 nhiéu nhidu nén 1am cho thdng tin quan trong cua
chang bi phan tan, diéu d6 gay khé khin cho viéc du doan cau tra loi dang. Ciling c6 nhiing
nghién ctu tan dung thong tin bd sung dé bu dip sy mat can bang giira cau hoi va cau tra 1oi nhu
sir dung mé hinh ngudi dung, st dung md hinh chi dé, st dung tri thirc bén ngoai tir d6 thi tri
thire dé 1am giau hoc biéu dién caa cau hoi.

2.3. Cac mo hinh dua trén so sanh - téng hep

M6 hinh dwa vao co ché so sénh - tong hop ciing tap trung vao tuong tic ngit canh gitra cac
cau nhu mo hinh sy chi y nhung muc do tuong tac nhiéu hon. Nhitng mé hinh nay ban dau
thuong 1a so sanh & muc tir dé dat dugc nhiéu thong tin, sau d6 tich hop thdng tin so sanh & mirc
tir Vi vécto biéu didn ¢ muc cau [3]. Trong md hinh cua He va cong su 1a mo hinh du tién sir
dung co ché so sanh - tong hop dé cai tién chat lugng cua bai toan lya chon cau tra 1oi. Thay vi
sir dung biéu dién cau dau vao sang dang biéu didn mot vécto va tinh do tuong ty cua hai ciu, tac
gia da thyuc hién tuong tac giira cac cap tir véi nhau dé hoc biéu dién cua cac cau dau vao qua viéc
t6ng hop céc gia tri nay. Mot nghién cau cua Bian [1] dd bd sung thém mot ki thuat sy chd y
dong vao mo hinh so sanh - tong hop. Ky thuat méi nay gidp loc nhiéu trong ma tran su chd y,
ddng thoi gitp khai thac ngir nghia tot hon & cap do tir va lam cho mé hinh hoc ra biéu dién cau
t6t hon. M6 hinh Shen dé xuat mot 16p lién trong sb va cb thiét lap trong sé cia mai tir.

3. Tap dit ligu
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Trong phan nay chang tdi trinh bay mot sb tap dit liéu dugc sir dung dé danh gia cic mo hinh
dé xuat trong cac nghién ctu gan dy. Bang 1 du6i ddy thong ké mot so tap dir liéu duoc ding dé
danh gia cac mo hinh trong bai toan cua hé thong hoi dap.

Bang 1. Bang thong ké mét s tap dir liéu sir dung trong cac bai toan cia hé thang héi ddp céng dong

Train  DeV Test Téng
Yahoo!answer 87.390 cau hoi va 414.446 cau tra loi
Trec- QA 1229 80 100 1409 cép cau hoi — cau tra loi
Quora 404.289 cap cau hoi
SemEval 2017 267 50 88 405 cu hoi goc va 4050 cau tra 10i

Yahoo!webscope: Dit lidu duoc thu thap tir trang hoi dap Yahoo!answer véi da dang céc thé
loai. Pay 1a tap dir lieu rat giau thong tin chwa dwoc gan nhdn bao gom 87.390 cau hoi va
314.446 cau tra 1oi. Tap dit liéu nay chwra rat nhiéu théng tin hitu ich cho viéc nghién ciu trén céc
bai todn cua CQA nhu chu dé cau hoi, ndi dung cau hoi, mo ta chi tiét cua cau hoi, cau tra loi tot
nhat do ngudi hoi chon va cac cau tra 1oi khac cho cau hoi do. Cac thong tin khac lién quan toi
nguoi hoi, thoi gian hoi va tra 161, ngay binh chon cho céu tra loi.

Trec-QA: Tap TREC-QA bao gom 1409 cip cau hoi - cau tra 1oi dugc chia thanh 1229, 80 va
100 cap ciu twong (ng véi ba tap: Tap huan luyén, tap phét trién va tap kiém thir. Tap nay chua
cac cap cau hoi factoid va cau tra 1oi cia nd. Cau hoi factoid 1a cau hoi ngin gon va thuong chira
tir dé hoi nhu what, where, when, who. Trong tap nay mdi cau hoi chi ¢ mot cau tra 10 va duoc
gan nhan POS, NER va phén tich cau phu thudc.

Quora: Pay 1a tap dix lieu duwoc cong bd trong cudc thi  Kaggle
(https://www.kaggle.com/c/quora-gquestion-pairs/data). Tap dir liéu nay duoc thu thap tur trang
hoi dap Quora.com vé cac linh vuc trong cudc song hay cong viéc hang ngay. N6 bao gom cac
cau hoi duoc gan nhan duplicate va non-duplicate phuc vu cho bai toan tim cau hoi twong ddng.
Trong 404351 cap cau hoi cd 149306 cap cdu c6 nhan positive va 255,045 cap cau c6 nhan
negative.

SemEval: Tap nay duoc thu thap tur forum héi dap chia sé moi thir lién quan téi cong viéc o
Qatar (https://www.qatarliving.com/forum). Cha dé & day ciing rat phong phu va da dang voi
nhiéu linh vyc. Pay 1a tp dit liéu dugc céng bd trong Workshop danh gia v& mat ngit nghia
(http://alt.qeri.org/semeval2017/task3/index.php?id=data-and-tools). Tur khia canh ngon ngt, tap
dir liéu nay rat co gia tri va thach thicc. Tap dir liéu nay chta nhiéu dic trung cua van ban web
nhu URLSs, biéu tuong cam xic, dia chi email, 15i sai chinh ta, ki hiéu viét tat. Forum sir dung
ngdn ngi tiéng Anh va 1 noi trao ddi, cung cép moi thdng tin vé Qatar cho moi ngudi méi sdng
va co y dinh téi séng & day. Do khong phai 1a ngudi ban ngir ding tiéng Anh nén cau c6 nhiéu 15i
vé mit ngir phap, nhiéu tir khdng phé bién hoic nhitng tir khéng ton tai.

Workshop Semeval dugc t6 chtrc hang nam véi sy tham gia caa nhiéu di tuyén. Tap dir liéu
cu thé cong bb dén nam 2017. Tap dix liéu nay ciing dugc chia lam ba tap: train, dev va test chtra
cac cau hoi va céc cau tra loi caa nd. V6i mdi cau hoi gbe c6 10 cau hoi lién quan (duoc Iay gua
méy tim kiém) duoc gan ba nhan: Perfect match, Relevant va Irrelevant. Vi mdi cau hoi goc co
10 céu tra loi duoc gan ba nhin Good, Bad, Potentially useful. Mdi cau hoi lién quan lai c6 10
cau tra loi cling dugc gan ba nhan nhu trén.

Khéc biét 16n nhat giira tap Trec-QA va cac tap dir liéu con lai d6 1a vé dat trung ngdn ngit.
Tap dit liéu TREC-QA la tap dir liéu v6i ngdn ngir tiéng Anh chudn. Cac cau hoi chi yéu 1 cau
hoi factoid va cac cau hoi thuong ngan gon khdng mé ta dugc hét nhiing thach thirc caa hé thong
hoi dap cong dong. Trong khi d6, tap dit liéu khac nhu Yahoo!answer, Quora, SemEval ngon ngit
dung la ngbn nglr ndi. Bac biét hon, tap SemEval d6i khi ngudi dung con dung ngén ngit khac
khong phai tiéng Anh. Ngoai ra c4c tap dit liéu nhu Yahoo!answer va Quora lai khéng chia thanh
cac tap huan luyén, tap phat trién va kiém thir chuan. Vi mdi bai béo lai chia tap di liéu thir
nghiém khéc nhau nén cac phuong phap duoc d& xuét kho so séanh véi nhau. Khéc biét thir hai 1a
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cac cau hoi trong tap CQA chta nhiéu cau hoi mé véi nhiéu linh vuc khac nhau, con tap TREC-
QA chtra nhiéu céc cau hoi factoid c6 ndi dung ngin gon va rd rang. Khéc biét thi 3 gitra tap dit
liéu CQA va QA la cac tap CQA thudng co lwong dir liéu Ién hon nhiéu so véi TREC-QA. Khac
biét cudi cung do 1a trong cac tap dir lisu CQA, tap dir liéu SemEval c6 san cong cu danh gia
chuan va duoc cong khai, trong khi cac tap dit liéu khac kich ban danh gia khong dugc thong
nhat. Hon nira, vi tap dir liéu Semeval nay chtra nhiéu mién dit liéu nén khi sir dung vao cac md
hinh c6 thé d& dang cho viéc diéu chinh va chuyén d6i mién sir dung.

Kho khin trong nghién ciru céc bai toan trén hé théng CQA la khdng cé tap dit liéu chuan dé
so sanh cac phuong phap véi nhau. Cac bang 2 va bang 3 1a cac thong ké két qua caa mot sb md
hinh dd dwoc d& xuat va thuc hién trén cac tap dir liéu trén mot nghién ctiu tong hop trong bai
bao. Nhiéu nha nghién ctru sir dung tap dir liéu duoc ldy tir Yahoo!answer nhung cac tap dir liéu
huan luyén, tap phat trién va tap kiém thir lai khéc nhau, khéng cé dinh va khéng céng b cong
khai. Trong khi nhiéu tac gia lai cong b nghién cau ciia minh trén tap TREC-QA nhung tap dit
liéu chi chira cac cau hoi factoid. Trong khi cau hoi trén CQA la nhirng cau héi phuc tap va dai,
nhiéu. Vi vay, khé khin cta viéc nghién cau trén bai toan lya chon cau tra loi la khong cé tap dir
liéu chuan dé thir nghiém danh gia chung cho cic mé hinh duoc dé xuat. M&i mé hinh lai phu
hop vai ting tap dir li¢u riéng c6 dac trung ngdn ngilr riéng.

Bang 2. Bang két qua MAP va MRR cia mét s6 mo hinh hoc sau trén tap dir ligu TrecQA

M® hinh MAP MRR
Bigram+Word count+CNN 71,13 78,46
Embedding+CNN+Max pooling 71,06 79,98
QA-LSTM 68,19 76,52
QA-LSTM/CNN 70,61 81,04
QA-LSTM attention 68,96 78,49
QA-LSTM/CNN attention 72,79 82,40
Bang 3. Bang két qua P@1 ciia mét sé md hinh trén tap Yahoo!answer

Mb hinh P@1

OKapi BM25 35,6

TransLM 48,5

BOW embeddings 66,8

CNN_MLP 68,5

4. Mt s6 mé hinh dién hinh

Trong phan nay, chling t6i lya chon ra mot s6 md hinh dai dién cho cac nhém mé hinh dugc
trinh bay tai muc 2 dé mo ta ki hon kién tric cua cac md hinh nay khi ap dung vao bai toan lua
chon cau tra loi.
4.1. M6 hinh LSTM

Mb hinh LSTM dugc dé xuét boi Hochreiter va Schmidhuber vao nam 1997 dé khac phuc
nhuoc diém cia mo hinh RNN. M6 hinh LSTM nhu hinh 2.

() @ 6
1 1
—>— e — —-—r—b —
A m ﬂd_’ A
I
& ®

Hinh 2. M hinh LSTM [9]

Mang LSTM (Long Short-Term Memory) bao gom nhiéu té bao LSTM lién két véi nhau thay
vi chi trong tac véi nhau qua don vi tang an nhu mang RNN. LSTM bao gom trang thai té bao
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gidng nhu bang truyén chay xuyén sudt cac ndt mang. Do d6, cac thong tin duoc truyén di dé
dang théng sudt. LSTM c6 kha niang bo di hodc thém céc théng tin cho trang théi té bao thong
qua cac nhom goi la cong. Cong 14 noi sang loc thong tin di qua né thong qua phép toan sigmoid
va phép nhan. Cac phuong trinh lan truyén trong mang LSTM nhu sau:

i =o(Wx +V'h_ +b'),

f=c(W'x +V'h_+b"),

=o(Wx +V°h_ +b"), W)

¢, = f ©¢., +i, O tanh (W°x, +V°h,_, +b°)
h, =0, Otanh(c,)

Trong dé: i, f, 0 1a cong vao, cong quén va cong ra tuong tng, ma tran W, V va b 1a ma tran
hoc tir md hinh.

Vécto ¢k 1a bo nhd trong caa don vi. N6 1 su két hop cua bo nhé trude d6 va dau vao méi.
Ching ta cd thé chon bo qua hoan toan bo nhé cii (céng quén bang 0) hoic bo qua hoan toan
trang thai méi duogc tinh todn (céng dau vao bang 0), hosc mot gia tri o gitta hai thai cuc nay.

Mang bd nhé ngan han huéng dai han da ching to kha ning khic phuc han ché van dé phu
thuoc dai cua minh qua nhiéu thir nghiém thuc té, giai quyét mot sé bai toan trong hoc may noi
chung va trong xir ly ngon ngt tu nhién noi riéng.

M6 hinh LSTM duogc (ng dung vao bai toan lua chon céu tra loi nhu sau: Cho céu hoi va cau
tra i di qua hai duong LSTM nhu hinh 3. Sau d6 vécto an cudi ciing hy™ va h,™ duogc néi lai va
di qua ham sofmax dé du doan. Bai toan lwa chon cau tra 10i duoc dua vé bai toan phan 16p nhi
phan.

Predict

Hinh 3. M& hinh siamese sir dung LSTM cho bai toan lwa chon cau tra loi
4.2. M6 hinh LSTM/CNN attention

Trong md hinh nay, dau ra cta hai cAu hoi sau khi dwa qua mo hinh LSTM va CNN s& duoc sir
dung dé tinh ma tran trong sé sw chi y tir véi tir. Sau d6 biéu dién tir ctia cau thir hai s& duogc cap
nhat lai qua trong s6 sy chd y. Cubi cing, phép toan téng hop 16n nhat (max pooling) dwoc sir
dung de thu thap cdc déc trung quan trong trude khi dua vao 16p dy doan. M0 hinh nay (hinh 4)
gan gidng véi md hinh cia Tan va cong su [9]. Trong d6, cng thic tinh trong sé cht ¥ nhu sau:

M, q (1) = Wiy, () + Wen0, (2)
S, q () o0 exp(wms tanh(m, , (t))) (3)
F]a (t): h, (t)sa,q (t) (4)
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Predict

hH

Hinh 4. M6 hinh LSTM/CNN attention cho bai toan lwa chon cau tra loi

4.3. M6 hinh tong hep so sanh

M6 hinh match-LSTM lam mé hinh duoc lya chon dé mé ta vé phuong phap tong hop so sanh
&p dung vao bai toan lya chon cau tra 16i. M6 hinh nay duoc dé xuat cho bai toan suy dién ngbn
ngir. Sau d6 mo hinh duoc 4p dung vao bai toan lya chon cau tra 10i [12]. M6 hinh bao gom 5
16p:

- L6p biéu dién tir: Muc dich cua [6p nay 1a hoc biéu dién mdi tir trong cau sang khong gian
c6 sb chiéu cé dinh sir dung mé hinh Glove.

- Lop biéu dién theo ngit canh: Cau hoi va cu tra 1oi dua qua hai duong LSTM dé cap nhat
biéu dién tir trong cau theo ngir canh.

- Lép matching: Trong m6 hinh so sanh tirng tir cp nhat theo ngir canh cua cau tra 1oi véi cac
tir trong cau hoi qua viéc tinh trong sb va vécto su chd y theo cdng thuc sau [12]:

gy =W*-tanh(Whi + W'hi + W™h,)  (5)

o - exp(ey )

a, :Zakjh;‘. (7)

- Tiép theo 1a 16p tong hop. Lép nay lam nhiém vu tong hop so séanh ¢ budc trén qua duong
mLSTM sang khong gian vécto véi s6 chiéu cb dinh.

- Cubi cung 1a 16p du doan. M hinh str dung biéu dién cuaa I6p 4n cudi cing cua budc trén
trong mé hinh mLSTM dung dé du doan bang ham softmax.
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Hinh 5. M& hinh match-LSTM [12]

5. Thao luan va huéng phat trién

Muc dich cua bai bdo nham tong hop mét sb kién tric vé mé hinh hoc sau ap dung vao bai
toan lya chon cau tra 1oi trong hé thong hoi dap bao gom céc kién tric Siamese, kién trdc hoc sau
véi co ché cha y va kién tric so sanh tong hop. Qua ba kién tric ndy, ching tdi trinh bay 3 mé
hinh hoc sau tuong tmg dé 1am rd céch ap dung vao bai toan lua chon cu tra 1oi.

Nhu trinh bay ¢ phan 3 vé& dir liéu thir nghiém trén bai toan CQA, mdi tap dit liéu c6 nhiing
dic trung ngdn ngit riéng. Cac nhém mo hinh dé xuat dé giai quyét bai toan nay ciing duoc &p
dung trén tap dir liéu khac nhau. Do d6 kho c6 thé danh gid mot cach day du va toan dién cac mo
hinh trén. Tir cac phén tich trén, chiing t6i dé xuit huéng nghién ciru bai toan trong twong lai:

- Xay dyng tap dir liéu chuan du 16n mang day du théch thire cia bai toan tim cau tra 1o dung
trong hé thong hoi dap cong dong.

- Cai dat thir nghiém va danh gia toan dién va diy da cac md hinh hoc sau dién hinh trén cac
tap dir liéu khac nhau; tir d6 thdy duoc wu nhuge diém caa tirng mé hinh trén.

- Cac md hinh d& xuit chi dugc danh gia trén tap di liéu tiéng Anh ma chua cé dénh gia trén
tap dir liéu tiéng Viét.

Lo&i cdm on

Chung t6i xin cam on dé tai c6 ma sb T2021-07-03 da hd tro mot phan kinh phi dé ching toi
thuc hién cong viéc nay.
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