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XAY DUNG CAC CAP CAU HOI - CAI.I TRA LOI CHAT LUGNG CAO
TU CAC TRANG WEB HOI DAP CONG BONG

Nguyén Van Tu', Lé Anh Cudng?, Nguyén Ha Nam?
"Truong Bai hoc Tay Bac
ZTruong Dai hoc Ton Buc Théng
*Truong Dai hoc Cong nghé - Bai hoc Qudc gia Ha Noi

Tém tiit: Cac trang web hoi dap cong dong co chira
mot luong 16n thong tin héi - dap co gia tri sinh
ra bdi nhiing nguorl su dung. Trong céc trang web
hoi dap cong dong, ngudi dung co thé gui cac cau
hoi, trd 101 cac cau hoi ciia nguoi khace, va cung cap
thong tin phan hdi cho nhitng cau hoi/cau tra 16i.
Trong nghién ctru nay ching t6i sir dung tiép can
hoc may nhdm x4y dung cac cip cdu hoi - cau tra
10i chat lugng cao tir cac trang web hoi dap cong
ddng. Cac cip cau hoi - cau tra 161 nay s& duoc sir
dung lam nguén dir liéu cho céc hé théng hoi dép
tu dong. Ching t6i thuc hién trich rat nhiing dac
trung quan trong tir mdi ludng hoi dap ciing nhu
thong tin ciia nguoi gui cau tra 101 va xay dung mo
hinh phan loai dé xac dinh dugc cac cdp cau héi
- cu tra 101 ¢6 ¥ nghia. Cac két qua thuc nghiém
trén by dir liéu cung cép boi SemEval 2015 cho
thdy nhitng dé xuét cia chung t6i s& mang lai két
qua cao.

Tir khéa: Hoi dap cong dong, phan loai, Support
Vector Machines, h¢ thong hoi dap tu dong.

I. TONG QUAN

Trong linh vyc xtr Iy ngon ngit tw nhién va truy xuat
thong tin, van dé hoi - dap da thu hat nhidu sy chi
y trong nhiing nam qua. Tuy nhién, cac nghién cuu
ve hoi - dap chu yeu tap trung vao viéc tim cau tra
161 chinh xac cho cau héi factoid dugc dua ra trong
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céc tai liéu lién quan. Cac dénh gia noi tiéng nhat
vé nhiém vu hoi - dap factoid 13 hoi nghi truy hoi
van ban (Text REtrieval Conference-TREC). Cac
cau hoéi va cau tra 101 dugc phat hanh boi TREC
da tr¢ thanh nguén dir liéu quan trong cho céc nha
nghién ctu trong viéc nghién ctru xay dung cac hé
thdng hoi dap tu dong [1]. Tuy nhién, khi phai ddi
mit v&i cac cau hoi non-factoid nhu cac cau hoi vé
1y do tai sao, nhu thé nao, hodc nhimg gi vé... hau
nhu khong c6 hé théng hoi dap ty dong nao lam
viée tot.

Céc cdp cau hdi - cau tra 101 do nguoi dung tao ra
chic chén s& rat quan trong dé giai quyét van dé
trd 101 cac cau hdi non-factoid. RS rang, nhitng cap
cau héi - cau trd 101 ty nhién thuong dugc tao ra
trong qué trinh giao tiép cua con nguoi thong qua
phuong tién truyén thong xa hoi Internet, trong d6
chung t61 ddc bi€t quan tdm tdi cac trang web hoi
dap dua vao cong déng Cac trang web hdi dap dua
vao cong dong cung cap nén tang ma ¢ d6 ngudi
dung c6 thé dat cau hoi, cung cap cau tra 101 va
cac thong tin phan hoi (vi du, bang cach biéu quyét
hoic cho ¥ kién) cho nhing cau hoi/cau tra 11 va
cau tra 10 t6t nht s& duoc lya chon dé hién thi cho
nguoi dung.

Trong bai bao nay, chiing t6i str dung tiép can hoc
méy nhdm xdy dung cc cip cau hoi - cau tra 1oi
¢6 chit luong cao tir cac dir liéu hoi dap thu thap
tir cac trang web hoi dap cong ddng. Céc cip cu
hoi - cu tra 16i nay c6 thé duoc sir dung 1am ngudn
dit liéu cho cac hé théng hoi dap tw dong. Dé xay
dung céc cap cau hoi - cu tra 10i chét lwong tir cac
trang web hoi dap cong dong, trong bai bao nay
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chung t6i dé xuét sir dung sy két hop ctia nhiéu loai
dic trung quan trong trich rat tir mdi ludng hoi déap
cling nhu thong tin cua nguoi gui cau tra 101 va xay
dung mo6 hinh phéan loai dé xé4c dinh duge cac cap
cau héi - cau tra 101 c6 y nghia.

Dé thuc hién nhiing dé xudt cua minh, chung t6i
da sir dung tap dit liéu cung cap boi SemEval 2015
trong cac thuyc nghiém. Ching t6i tién hanh danh
gia thir nghiém rong rii dé ching minh tinh hi¢u
qué ctia phurong phéap tiép can ciia chung t6i. Cac
két qua thyc nghiém ciia chung t6i da cho thay
phuong phép tiép can ma chung t6i dé xuat c6 thé
xay dung dugc bo dir liéu 1a cac cdp cau hai - cau
tra 101 chat lugng cao dé lam nguén dit liéu phuc vu
cho céc hé thong hoi dap tu dong.

Phan con lai ciia bai bio niay dwoc t6 chirc nhu
sau: phan I trinh bay vé cac nghién ciru lién quan,
phan III trinh bay vé bai toan xdy dung cc cip ciu
hoi - cau tra 11 chit luong cao tir cac trang web
hoi dap cong dong, phan IV trinh bay vé thuét toan
phén loai va cac d6 do danh gia hiéu sudt cua b
phén loai, phan V ching t6i thuc hién trich rat cac
déc trung quan trong dé phén loai cau hoi, cac thuc
nghiém va két qua dugc trinh bay trong phan VI
va cudi cung 1a két luan va hudng phat trién duogc
trinh bay trong phan VIL

Il. CAC NGHIEN CUPU LIEN QUAN

Gia tri cua cac cap cau hdi - cau tra 161 dugce sinh ra
mdt cach ty nhién da khong dugce nhitng nha nghién
ctru xay dung hé thong hoi dap ty dong quan tim
cho dén tan nhiing ndm gan day. Cac nghién ctru
xdy dyung hé théng hoi dap ban dau chu yéu tap
trung vao trich Xut cac cdp cau hoi - cau tra 1o
tr cac cau hoi duge hdi thuong xuyén (FAQ) [2]
hodc dich vu d6i thoai cude goi trung tam [3]. Cac
nghién ctru gan day da tap trung khai thac ngudn
thong tin hoi ddp do nguoi ding cung cap thong
qua céc trang web hoi dép cong dong. Boi vi ngudi
ding c6 quyén ty do trong viée giri cdu hoi/cau tra
10i trén céc trang web hoi dap cong dong, cho nén
¢6 mot s6 lugng 16n cac cau tra 16i khong phi hop
hay lién quan cho cac cau hoi. Piéu nay 1a thuc sy
kho khin dé phat hién cac cip cau hoi - cau tra 1oi
¢6 ¥ nghia trong céc trang web hoi dép cong dong.
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Céc nghién ciru gan day trong viéc danh gia chat
lwong cua cac cdu tra 10i cung cdp boi cac trang
web hoi dap cong dong thudng thong qua cac dic
trung biéu dién vin ban cia cau hoi - cau tra 1oi
nhu 1a d dai cua cau hoi, do dai cua céu tra loi,
ty 1€ do dai gilra cau hdi va céc cau tra 101 ctia nd,
cac do do tuong ty gitta cau hoi va cau tra 1oi [4, 5,
6]. Cac dac trung thong dung khéc st dung trong
phan tich chit lugng cau tra 16i 1a st dung d6 do
phd bién va tuong tac xa hoi [4, 7] ching han nhu
s6 luong céu tra 11 ciia ngudi tra 10i.

Tiép can khac 1a su dung su két hop cua cac dac
trung nhu cac dac trung tu vung, cac dac trung cu
phap, théng tin ngudi sir dung [5]. D& nhan ra cac
cAu tra 101 chat luong cao, Hu [8] hoc két hop su
biéu dién cho mdi cip cau hoi - cau tra 161 boi lay
ca cac ddc trung van ban va phi van ban nhu 14 dau
vao ciia mo hinh. Surdeanu [9] d& xudt mot cach
tiép can khac dé nhan ra cac cau tra 10i chat lugng
cao 1a xép hang cac céu tra 10i 1y tir trang web hoi
dap cong dong Yahoo! Answers va chon cac ciu tra
10i ¢6 thir hang cao nhu 14 cac cdu tra 16 tot nhat
cho céu hoi.

lll. BAl TOAN XAY DUNG CAC CAP CAU
HOI - CAU TRA LOI CHAT LUQNG CAO TU
CAC TRANG WEB HOI PAP CONG PONG

Viée xdy dung cic cip ciu hoi - cau tra 10i chét
luong cao tir cac trang web hoi dap cong dong 1a
nham tim ra duoc cac cau tra 16i ¢6 ¥ nghia cho mdi
cau hoi twong tng trong mot tap rat 16n cac ludng
hoi - dap. Vi vay, trong nghién curu nay chung toi
coi van dé xay dung cac cip cau hoi - cau tra 10i
chat lugng cao tir cac trang web hoi dap cong dong
nhu 12 mot van dé phén loai cac cdp cau hdi - cau
tra 101 va dugc phat biéu nhu sau:

Cho mét tap Q c4c cau héi, & d6 mdi cau héi g, € Q
cO6 mot tap cdc cu tra loi tng vién {a,, a,, ..., a,}
(n=1,2,...). Viéc phan loai cac cap cau hoi-cau
tra 161 cho cau hai g, chinh la gan nhan cho cac cau
tra loi {a,, a,, ..., a,} cac nhan twong mng la {/,,

[, ...,1 } trong dol =“Good” n€ua, la cau tra 101
dung cho cau hoi g, ll., = “Potential” néu a,; khong
phai la mot cau trd 11 dung cho cau hoi g, nhung
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¢6 chira nhitng thong tin cho céu tra 161 ma cau hoi
g, can, [, =“Bad” néu g, la cau tra 161 khong lién
quan den céu hdi g..

IV. THUAT TOAN PHAN LOAI
A. Thuat toan phan loai

C6 nhiéu b phan loai khac nhau da dugc st dung
dé phan loai cac dit liéu vin ban nhu: Support
Vector Machine (SVM), Naive Bayes, Maximum
Entropy Models, Sparse Network of Winnows, ...
Tuy nhién trong cac bd phan loai d6 thi Support
Vector Machine dugc xem 1a hiéu qua hon c4 [10,
11, 12]. Trong vén dé phan loai cac cip cau hoi
- cAu tra 101, mdi cdp cau hoi - cu tra 15i duoc
coi nhu 13 mot van ban va duoc biéu dién trong
mo hinh khong gian vecto c¢6 s6 chiéu rat 16n, diéu
nay c6 thé dugc phan loai tot boi Support Vector
Machine. Chinh vi vy trong nghién ctru ciia minh,
chung t6i st dung bd phan loai Support Vector
Machine véi ham nhan tuyén tinh.

B. Hiéu suat ciia phin loai

Dé déanh gid hi¢u suat cia viéc phan loai céc cdp
cau hoi - cau tra 101, chiing t6i sit dung cac d6 do
precision, recall, F -measure, accuracy dugc dinh

nghia nhu dudi ddy. Bé udc luong cac do do nay cd
thé dua vao bang I:

Badng I. Cdc két qua du dodn cta phan loai

Label Label

y'=+1 y'=-1
Prediction f(x") = +1 TP EP
Prediction f(x") = -1 EN ™

MJi 6 trong bang dai dién cho mot trong bdn két
qua dau ra co6 thé ciia mot du doan f(x7).

Trong do:

TP (True Positive): s6 luong cac cip cau hoi - cau
trd 101 positive dugc phan loai ding.

TN (True Negative): sb lugng cac cip cau hoi - cau
tra 101 negative dugc phan loai dung.

FP (False Positive): s6 lwong cac cip cau hoi - cau
tra 101 positive bi phan loai sai.
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FN (False Negative): sé lugng cac cip cau hoi -
cau tra 101 negative bi phan loai sai.

Precision dugc dinh nghia nhu 1a xac suAt ma mot
dir liéu phén loai la f{x") = +1 la mot phan loai
ding. N6 c6 thé dugc ude lugng nhu sau:

P

Precision p=———
TP+ FP

@

Recall dugc dinh nghia nhu 1a xac sut ma mot dix
liéu vdi nhan la y* = +1 da dugc phéan loai dting. N6
¢6 thé dugc udc lugng nhu sau:

P

Recall S e — (2)
TP+ FN
2* k
F| —measure = 4 (3)
p+r
TP+TN
Accuracy = i (4)
TP+ FP+TN + FN

V. CAC DAC TRUNG TRONG PHAN LOAI

Dé phan loai cac cip cau hoi - cau tra 16i chung t6i
da thuc hién trich rat céc loai déc trung quan trong
duoc trinh bay dudi day.

A. Cac dic trung tir vung

Dac trung n-gram

Céc dic trung n-gram cua mot cdp cau hoi - cau tra
161 dugc trich rat dua trén ngit canh cua cac tir cua
cAu, nghia 13, cac tir 46 xuat hién trong mot cip cau
hoi - cau tra 10i. Mdi cap cau héi - cau tra 10i x duge
biéu dién gidng nhu su biéu dién tai liéu trong md
hinh khong gian vecto nhu sau:

X=(X, X, .00s X)) %)

trong do: x, 1a tan sb xuat hién ctia tir i trong x va N
1a tong s cac tir trong x. Do tinh thua thot ciia cac
dac trung, chi cac déc trung c6 gid tri khac khong
méi dugce gilr lai trong vecto dic trung. Boi vay
cac cap cau hoi - cau tra 101 ciing duge biéu dién
dudi hinh thire sau:

x={(t, £), ... (8, )} (6)
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trong do: ¢ la tir thiri trong x va £ 1a tan s6 xuat hién
cua 7, trong x.

Dé trich rit cac ddc trung n-gram, bt ky » tir lién
tiép nao trong mot cip cau hoi - cau tra 10i déu
duoc coi 1a mot dac trung. Bang II 1a danh sach
mot sé dic trung n-gram cua cau hoi “How many
Grammys did Michael Jackson win in 1983 ?”.

Badng Il. Vi du vé mét s6 ddic trung n-gram

Tén dac <
trung Pac trung
{(How, 1) (many, 1) (Grammys, 1) (did, 1)
Unigram [ (Michael, 1) (Jackson, 1) (win, 1) (in, 1)
(1983, 1) (7, 1)}
{(How-many, 1) (many-Grammys, 1)
Bigram [(Grammys-did, 1) (did-Michael, 1)
(Michael-Jackson, 1) ...(1983-?, 1)}
. {(How-many-Grammys, 1) (many-
Trigram | Grammys-did, 1) ...(in-1983-2, 1)}

86 lwong cdc tiv trong ciu héi, so lwong cdc tir
trong cdu trd loi

Dé phan loai cac cip cau hoi - cau tra 10i c6 thé
dua vao cac dic trung 13 sd lugng cac tir trong cau
hoi, s6 luong cac tir trong cau tra 16i. Tir quan sat
dir liéu thyc té chung t6i thay rang cac cip cau hoi
- cAu tra 10 c6 s6 lwgng cac tir it hon 10 thuong 1a
cac cdp cau hoi - cau tra 101 khong c6 ¥ nghia.

So lwong cdu (sentence) trong moi ciu trd loi

Pay 1a mot dac trung quan trong trong viéc phan
loai cac cap cau hoi - cau trd 161. Thong thudng cac
ciu tra 16i ¢6 nhiéu sentence thuong mang thong
tin tra 10i day da hon cho céu hoi.

Ty Ié giiva s6 lwong cdu (sentence) ciia ciu trd 1oi
va cdu hoi

Trong nghién ctru nay chung t6i st dung dac trung
la ty 1¢ gilra sO lwgng cau (sentence) cia cau tra 101
va céu hoi.

Chong chéo n-gram tir giita cdu hoi va cdu trd loi
Khi tra 161 mot cau hdi nao do trén cac trang web
hoi dap cong dong, nguodi st dung thuong cd xu

hudng st dung lai mét so tir & cau hoi trong cau tra
161 ctia ho. Vi vdy néu trong céu tra 101 c¢6 chtra tr
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hodc cum tir ctia cau hoi thi cau tra 161 d6 ¢6 kha
nang l1a mot ciu tra 101 tét cho cau hoi. Pé tinh toan
su chong chéo giita cau hoi va cau tra 16, chung toi
thuc hién loai bo céac stopword trong mdi cau héi,
ciu tra 101 sau d6 mai tinh toan su chdng chéo tir sir
dung n-gram tur (n=1, 2, 3).

B. Céc dic trung do sy giong nhau giira ciu héi
va cau tra loi

Dé xay dung cac dic trung ndy, chiing t6i thuc hién
loai bé cac tir stopword trong mdi cau hoi va cau
tra 101. Cac cau hoi va cau tra 101 sau d6 duogce biéu
dién dudi dang vecto (bag-of-word). Dé tinh toan
su gidng nhau giita cAu hoi va cac cau tra 1oi cua
no6, chung t6i st dung 5 d6 do khac nhau: euclidean,
manhattan, minkowski, cosine, jaccard. Bang III 1a
mot vi du vé viée tinh toan cac dic trung do sy
gidng nhau nay.

Bang Ill. Vi du vé cdc ddc trung do su giéng nhau

Cauhdi | Cautrdlsi | Cacdodo | Cacgiatr
do do
You might euclidean 5.196152
be able to
Massage find Body manhattan 25
oil. Where .
| can buy Massage Oil
in Body Shop | minkowski 3.141
good
. at Landmark
ol for or City Centre i 0.405062
? ' | cosine .
massage: | and if they do
have it there, ... jaccard 1.0

C. Pac trueng dwa trén thong tin ngwoi dung
86 lwgng cdu trd 10 ciia ngwoi trd 1o

S6 lugng cu tra 101 ciia ngudi tra 16i chinh 14 thong
tin vé& tong sb cau tra 10i ctia nguoi tra 1oi trong
toan tap di liéu. Chiing toi nhan thdy rang nhiing
nguoi thuong xuyén tra 161 cac cau hoi cua nguoi
khac thi cau trd 161 ctia ho thudng mang d6 chinh
xac cao hon so voi nhiing cau trd 161 cia nhiing
nguoi it tra 101. Chinh vi vay trong nghién ctru nay
chung toi stir dung s6 lugng cau tra 10 ciia ngudi tra
161 nhu 12 mot dic trung dung dé phan loai cac cip
cau hdi - cau tra 10i.
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D. Cac dic trung dya trén sy biéu dién vecto tir

Chung t6i sir dung sy biéu dién vecto tir & mo hinh
hoa mbi quan hé ngir nghia gitra cdu hoi va cac ciu
tra 101 ctia nd. Chiing t6i chon mo hinh word2vec?
dé xuét boi Mikolov [13, 14] dé tinh toan do twong
tu nglt nghia gitta cu hoéi va cau tra 16i. Word2vec
biéu dién cac tir duéi dang mot phan bd quan hé
v6i cac tir con lai. Gia sir ta c6 mot vecto co sb
chidu 100. Khi d6, mdi tir duoc biéu dién bing mot
vecto ¢6 cac phan tir mang gié tri 1a phan b6 quan
hé cua tir nay dbi voi cac tir khac trong tir dién.
Trong bai bdo nay chiing t6i su dung tap dir lidu
tir Qatar Living (English)} dé huin luyén mo hinh
word2vec vdi cac vecto ¢ s6 chiéu 1a 200.

Do twong ty ngit nghia gita cdu hoi va cdu tra loi

Céc cau hoi va cau tra 161 dugc phan tich thanh cac
tir t6 va biéu dién dudi dang cac vecto tir st dung
mo hinh huén luyén word2vec. Déi véi viée tinh
toan d6 tuong tu chung toi st dung tinh toan do
tuong tu giita cac thanh phan cia cau hoi véi cau
tra 10i: giita tiéu d& (QSubject) ciia cau hoi véi ciu
tra 10i, giita phan mo ta cua cau hoi (QBody) véi
cau tra 101, gitta cau hoi (Qsubject + QBody) voi
cau tra 1o1. Bang IV 1a mét vi du vé viéc tinh toan
d6 tuong tu nglt nghia giita cau hoi va cau tra 10i.

Bdng IV. Vi du vé tinh todn d¢ tuong tu nglt nghia

trd 101 va Iya chon d6 tuong tu vecto 1on nhét nhu
cong thuc dudi day:

score(tk ) = 13/;”;2

(word2vec _sim(ty., by)) (7)

Trong do:

m- s tir trong cau hoi;

t-su biéu dién vecto cua tir thu & trong cau hdi;
b,-su biéu dién vecto cua tir tha / trong cau tra 101;

word2vec_sim(t,, b,)- d0 twong tu cosin gitra hai sy
bicu dien vecto tir cua £, va b,.

Diém sb twong tu giita cdu hoi va cu tra 161 duogc
tinh toan nhu sau:
n
Zkzlscore(tk)

score(ai ) = = ®)

Trong d6: n 1a s6 lugng céc tir trong cau hoi.

Dé twong t ngiv nghia giita cdu trd loi va logi cua
cdu hoi (QCategory)

Chuing t61 cling su dung do tuwong tu nglr nghia
gitta mdi cau tra 10i v6i loai (QCategory) ciia ciu
hoi tuong Gng ctia nd. Trong tap dit li¢u lam thuc
nghiém & phan VI, cac cau hoi di duoc phan vao
mot trong 27 loai khic nhau. Bang V 1a mét vi du
vé viéc tinh toan d6 twong tu ngit nghia giita cdu tra

Al g2 Al g2 1 bo
Cau hoi Cau tra loi tuong tu
Qsubject | Massage oil. | You might 0.2692716
be able to
Where | can | find Body
QBody | buy good oil | Massage Oil | 0.7076797
for massage? | in Body Shop
at Landmark
Massage oil. | or City
Qsubject | Wherelcan | Centre, and if
+QBody | buy good oil | they do have 0.6686702
for massage? | it there, ...

161 va cac loai ctia cau hoi.

Béng V. Vi du vé tinh toén dé tuong tw ngi¥ nghia

Cau tra I6i Loai cauhéi | DO tuong tu

(QCategory) ngii nghia

You might be Beauty and Style 0.1182937

able to find Body

Massage Oil in Electronics 0.2048591

Body Shop at

Landmark or City Doha Shopping 0.3174826

Centre, and if they

do have it there, ... | Cars 0.0705854

Giong tir gitta cau hoi va cdu trd loi

Céc cau hoi va cau tra 161 dugc phan tich thanh cac
tur to va biéu dién dudi dang cac vecto tu st dung
mo hinh huan luyén word2vec. Moi tir t,_trong cau
hoi sau do s€ dugc giong voi tat ca cac tir trong cau

2 https://code.google.com/p/word2vec
Shttp:/alt.qcri.org/semeval2015/task3/index. php?id=data-and-tools
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VI. CAC THU'C NGHIEM VA DANH GIA

Trong phan nay ching toi s& thuc hién viéc xay
dung cac thyc nghiém sur dung thuat toan phan loai
SVM va céac dic trung ching t6i dé xuat da duoc
trinh bay trong phan V.
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A. Tap div liéu

Trong cac trang web hoi dap cong dong, mdi cau
hoi thuong chira mét ti€u dé hoi va mot doan van
ban ngin mod ti vé ndi dung hoi dugce dwa ra boi
ngudi hoi. Phan tiéu d& hoi va phdn mé ta duoc coi
nhu 1a mot cau hoi duy nhat gdm nhiéu cau [15].

Dé thuc hién cac thuc nghiém ctia minh, chung toi
da str dung tap dir liéu tir SemEval 20154 Tap dir
liéu nay duoc trich rat tir cac trang web hoi dép
cong ddng, bao gdbm cac cau hoi va mdi cau hoi
gém mot tip cac cu tra 1oi tuong ung. Tt ca cac
cdp cau hoi - cdu tra 10i déu dugc trinh bay bing
ngdn ngir tiéng Anh. Tép dit liéu nay bao gdm 3 tap
con: train - tap dir liéu dung dé huén luyén mé hinh
phan loai, dev - tap dir liéu dung dé danh gia mo
hinh phan loai va test - tap dit liéu dung dé kiém tra
tinh hiéu qua ciia m6 hinh phéan loai. Bang VI trinh
bay mot sb thdng ké trén tap dir liéu nay.

Bdng VI. Théng ké tdp da liéu duoc st dung

Tapdit | S6cau | S6cdu | S& cau tra 16i trung
liéu héi tra1oi | binh cia méi cau héi
Train 2270 11503 5.07
Dev 255 1178 4.62
Test 317 1526 4.81

B. Cdc thyc nghié¢m

Thyc nghiém 1:

Béng ViII. Két qué phén loai st dung
cac ddc trung tir vieng

Ta"pé :u‘ Accuracy | Precision | Recall | F -measure
Dev 56.37% | 49.64% | 48.62% 47.91%
Test 61.53% | 48.03% |47.72% | 47.73%

Trong thuc nghiém nay chung t6i muén kiém tra
tinh hi€u qua cda viéc sit dung cac dac trung tu
vung nhu dugce trinh bay trong muc V.A. Céac dac
trung tir vung ndy bao gdm: dic trung Unigram, sb
tr trong cau hoi, s6 tir trong cau tra 1oi, s6 luwong
ciu (sentence) trong cau tra 10i, ty 18 giita s cau
clia cdu tra 10i va cau hoi, chong chéo n-gram tir
gilia cau hoi va cau tra 1oi. Bang VII trinh bay cac
két qua ciia thuc nghiém nay.

* http://alt.qcri.org/semeval2015/task3/
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Thyc nghiém 2:

Thyc nghiém thir 2 nay ching t6i sir dung cac dac
trung tinh toan sy giéng nhau gitra cau hoi va cau
tra 1i. Dé tinh toan dugc cac do do su giéng nhau
gilia cau hdi va cau tra 101, ching t6i thuc hién:
(1) loai bo cac tir stopword trong mdi cau hoi va
cau tra 101; (2) biéu didn mdi cau hoi va ciu tra 1o
dudi dang céac bag-of-word; (3) stt dung cac do do
euclidean, manhattan, minkowski, cosine, jaccard
dé tinh toan d6 twong tu gitra cau hoi va cac ciu tra
10i ctia nd. Két qua cua thuc nghiém nay dugc trinh
bay trong bang VIII.

Béng VIll. Két qué phan loai st¥ dung
cac déc trung tinh toan do tuong tw

T";’%zu Accuracy | Precision | Recall | F -measure
Dev 54.84% 41.85% | 42.13% 41.96%
Test 57.93% 41.25% | 42.15% 41.57%

Thyc nghiém 3:

Thuc nghiém nay dugc thyc hién voi viée st dung
dac trung trich rat tor thong tin nguodi st dung
(nhitng ngudi giri cau hoi, cau tra 101). Két qua cua
thuc nghiém dugc trinh bay trong bang I1X.
Bang IX. Két qua phan loai st dung ddc trung
trich rat ta'théng tin ngudi dung

Tq;’%gu Accuracy | Precision | Recall | F -measure
Dev 61.63% 34.29% | 38.89% 30.94%
Test 66.32% | 3536% | 85.34% 30.44%

Thyc nghiém 4:

Trong thuc nghiém nay ching t6i sir dung cac dac
trung tinh toan do giéng nhau vé mit ngir nghia
gita cac thanh phan cua cau hoi voi cdu tra 10i.
Pé tinh toan d6 twong tu ngir nghia gitra cac thanh
phén ciia cau hoi va cau tra 10i, ching t6i st dung
cac tap dir liéu da dugc loai bo cac tr stopword
va tap dir liéu gbe (chua loai bo céac tir stopword).
Tuy nhién khi thyc nghiém phén loai ching t6i
thiy rang viéc st dung tap dir liéu da loai cac tir
stopword cho két qua phan loai thip hon viéc sir
dung tap dit liéu gdc. Vi vdy ching t6i quyét dinh
chi st dung tap dir liu géc cho viéc tinh toan do
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tuong tu ngir nghia. Két qua phan loai cua thuc
nghiém 4 dugc trinh bay trong bang X.

Bdang X. Két qua phan logi st dung
cdc ddc trung tinh todn do tuong tu ng nghia

T?R da Accuracy | Precision | Recall Fr
iéu measure
Dev 60.61% | 43.42% 52.32% 45.16%
Test 59.90% | 46.83% 46.27% 46.38%
Thuc nghi¢m 5:

Trong thuc nghiém nay chung t6i thyc hién phan
loai céc cdp cau hoi - cau tra 11 bang cach két hop
tat ca cac loai ddc trung da dugc thuc hién trong
céc thyc nghiém trén. Cac két qua phan loai cua
thuc nghiém nay dugc trinh bay trong bang XI.

Bdng XI. Két qua phdan logi st dung su két hop
cta nhiéu logi ddc trung

T?B dit Accuracy | Precision | Recall F,-

iéu measure
Dev 65.62% 52.92% | 56.88% | 54.41%
Test 69.72% 5091% |62.87% | 53.84%

Tir cac két qua cua cac thuc nghiém trén chung toi
nhan théy rﬁng vi€c phan loai cac cap cau hdi - cau
tra 101 trong cac hé théng hoi dap cong dong can su
két hop cuia nhiéu loai dic trung khac nhau dé cho
két qua t6t. Cac dic trung vé tir vung dong mot vai
trod quan trong trong nhiém vu nay. Diédu nay la do
cac cau tra 101 ciia ngudi dung thuong duoc viét
mot cach tu do, khong theo mot cAu triic nhét dinh,
¢6 nhidu cau tra 10i trinh bay sai cdu trac ¢ phap
hodc chira nhiing tir khong lién quan dén cau hoi.
Céc két qua tir thuc nghiém 4 cho thiy viéc trich
rat cac ddc trung dua trén su biéu dién vecto tir (¢
day la word2vec) cling c6 y nghia quan trong trong
vi€c phan loai cac cap cau hoi - cau tra 1o6i. Viéc
huén luyén lai m6 hinh word2vec va st dung no
trong vi¢c tinh toan dd twong tu ngli nghia gitta cac
thanh phan cta cdu hoi v6i cu tra 10, giita cau tra
10 v6i cac loai ctia cau hoi di cho két qua phén loai
cao. Trong thyc nghi€ém 5 chung t6i da thyc hién
viéc két hop cta nhiéu loai dic trung khac nhau
va da dat duoc két qua phan loai cao nhat trong tat
ca cac do do ma chiing t6i sir dung. Piéu nay ciing
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chtg minh rang van dé phan loai cac cip cau hoi
- cau trd 101 trong céc trang web hdi dap cong dong
can su két hop cua nhiéu loai dac trung khac nhau.

Ching t6i ciing thuc hién so sanh cac két qua
nghién ciru ciia chung t6i véi cac két qua nghién
ctru cda cac tac gia khac. Cac nghién ciru ma chung
t6i sir dung dé so sanh & day ciing st dung tap dit
lidu tir SemEval 2015 va str dung cung s6 16p phan
loai. Bang XII trinh bay mét s6 két qua nghién ctru
clia cac tac gia khac dé so sanh voi cac két qua cua
chung t6i trong van dé phan loai cac cap cau hoi -
cau tra 101.

Bdng XII. So sdnh véi cdc két qua nghién ciu khdc

Nghién citu cta tac gia F -measure | Accuracy
Massimo Nicosia (2015)[6] 53.74% 70.50%
Liang Yi (2015)[16] 53.47% 70.55%
Xiaogiang Zhou (2015)[17] 49.60% 67.86%
Yonatan Belinkov (2015)[18] 49.10% 66.45%
Amin Heydari (2015)[19] 47.34% 56.83%
Vo (2015)[20] 47.32% 69.13%
Ivan Zamanov (2015)[21] 46.07% 62.35%
Nghién ctu ctia ching toi 53.84% 69.72%

Tir bang so sanh cho thiy nghién ciru cua chung
toi cho két qua phan loai cao nhat vé d do
F -measure.

VII. KET LUAN VA HUONG PHAT TRIEN

Bai bao di trinh bay nhimg dé xuit ctia chiing toi
trong viéc xay dung cac cap cau hoi - cau tra 1oi
chat lugng cao tir cac dit liéu thu thap trén cac trang
web hoi dép cong dong. Chung t6i di thyc hién
trich rat nhiéu loai dic trung khac nhau tir cac dic
trung tu vung, cac ddc trung dua trén sy tinh toan
d6 tuong tu gitra cau hoi va cau tra 101, cac dac trung
dua trén sy biéu dién vecto tir (& day 1a word2vec)
va sut dung bd phan loai Support Vector Machines
dé phan loai cac cip cau hoi - cau tra 1i. Cac két
qua cua thyc nghiém cho théy bd phan loai da dat
két qua phan loai véi do dp F\-measure cao nhét 1a
53.84% khi sir dung su két hop cua nhiéu loai dac
trung. Tir cc két qua nghién ctru trén, chung t6i da
xay dung dugc mot bo dit liéu bao gém cac cap cau
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hoi - cdu tra 101 chat luong dé phuc vu lam ngudn
di liéu cho viéc xay dung cac hé théng hoi dap tu
ddng. Cac nghién ctru tiép theo chung toi s& thuc
hién xay dung cac cdp cau hdi - cau tra 16i co6 y
nghia tir nhiéu ngudn hoi dap cong ddng khac nhau
dé 1am phong phu thém ngudn dir liéu hoi dap phuc
vu xay dung cac hé théng hoi dap tu dong.
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CONSTRUCTING HIGH-QUALITY
QUESTION-ANSWER PAIRS FROM
COMMUNITY QUESTION ANSWERING
SITES

Abstract: Community Question Answering (cQA)
sites that contains a large amount of valuable
information generated by the users. In cQA sites,
users can post questions, answer other people’s
questions and provide feedback to the questions
/ answers. In this paper, we use machine learning
approach to constructing high-quality question -
answer pairs from community question answering
sites. These question - answer pairs will be used
as the data source for the automatic question
answering systems. We extracted important
features from each question-answer thread as well
as the users information and build classifcation
model to identify the meaningful question - answer
pairs. The experimental results on the data provided
by SemEval 2015 showed that our proposal will
bring good results.

Keywords: Community Question Answering,
classifcation, Support Vector Machines, Automatic
Question Answering system.
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Nguyén Van Ta t6t nghiép cir nhan
tai khoa Toan truong Pai hoc Su
pham Thai Nguyén nganh Su pham
tin ndm 2005, t6t nghiép thac si tai
trudng Pai hoc Su pham Ha Noi ndm
2009. ThS. Nguyén Van Ta hién dang

. lam nghién ctu sinh tai trudng Dai

hoc Cong nghé va lam viéc tai trudng
Bai hoc Tay Bac. Hudng nghién clu
bao gom: Cac ky thuat hoc may, xt ly
ngdn ngir tu nhién.

Lé Anh Cudng t6t nghiép cir nhan
va thac si Cong nghé Théng tin tai
trudng Pai hoc Cong nghé, Pai hoc
Quéc gia Ha Néi vao nam 1998 va
2001, va nhan bang tién si tai Trudng
Khoa hoc théng tin - Vién Khoa hoc
va Céng nghé tién tién Nhat Ban
(Japan Advanced Institute of Science
and Technology) vao ndm 2007. Hién
nay, PGS. TS Lé Anh Cudng dang la
giang vién tai khoa Céng nghé thong
tin, trudng Dai hoc Tén Puc Thing.
Linh vuc nghién ctu bao gém: xur ly
ngon ngl ty nhién, khai pha van ban,
hoc may.

Nguyén Ha Nam t6t nghiép cr nhan
tai trudng Pai hoc Khoa hoc Tu nhién,
Dai hoc Quéc gia Ha Néi nam 2001,
nhan bang thac si tai truéng Pai hoc
Chungwoon, Han Quéc nam 2003 va
tién sitai trudng Pai hoc Hang khéng,
Han Quéc ndm 2007. Hién nay, PGS.
TS Nguyén Ha Nam dang la giang
vién tai khoa Cong nghé thong tin,
trudng Pai hoc Cong nghé - Pai hoc
Quéc gia Ha Néi. Linh vuc nghién ctu
bao gém: tri tué nhan tao, khai pha
d liéu, hoc may, phan tich théng ké,
co s& dit liéu, kho dir liéu va OLAP.




