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Tém tit. Cac trang web héi dap cong dong cé chira mot lwgng 16n thong tin héi-dap c6 gia tri sinh ra béi nhirng ngudi siv dung.
Trong cic trang web héi dap cong dong, ngudi dung c6 thégiri cac ciu hoi, tra 16i cac cau héi ciia ngudi khac va cung cip thong
tin phan hdi cho nhirng ciu héi/cau tra loi. Trong nghién ciru nay ching t6i tip trunggiai quy /&t bai toanx(p hang lai cac ciu trzi
10i cia ngwoi dungtrong cac trang web héi dap cong donﬂ Ching t6i thuc hién trich rat nhiéu loai dic trung quan trong tur m0|
cap cau héi — cau tra 10inhim danh gia chinh xac sw lién quan giira chung, sau dé chung t6i xay dung mo hmh daé phan loai va xcp
hang cac cu tra loi theo dg lién quan ctia chiing véi cau héi. Cac két qua thye nghiém trén b§ dir liéu cung cap béi SemEval 2016
cho thiy nhirng dé xuit ciia ching tdi cho két qua cao hon so véi cac nghién ctru truéce do.

Tir khoa: Hoi dap cong dong; Hé thong hoi dap tw dong,; Xép hang cau tra loi; Trich rut dac trung

Abstract. Community question - answer sites contain large amounts of valuable question - answer information generated by users.
In community question answer sites, users can submit questions, answer other people's questions, and provide feedback on their
questions/answers. In this study, we focused on solving the problem of ranking answers in community question answer sites. We
extracted a variety of important features from each question - answer pair to accurately assess the relevance of them, then we built
the model to classify and ranking answers according to their relevance to the question. The experimental results on the dataset

provided by SemEval 2016 shows that our proposed give higher results than previous studies

Keywords: Community question answer; Automatic question answer system; Ranking answer; Feature extraction

1. TONG QUAN

Trong linh vyc xtr Iy ngdn ngit ty nhién va truy xuit thong
tin, vin d& hoi-dap di thu hut nhiéu sy chi ¥ trong nhitng
nam qua. Tuy nhién, cac nghién ctru vé& hoi-dap chi yéu tap
trung vao viéc tim cau tra 101 chinh xac cho cau hoi factoid
dugc trich rattir cac tai lidu lién quan. Cac danh gia ndi tiéng
nhét vé nhiém vy hoi-dép factoid 1a hoi nghi truy hdi vin ban
(Text REtrieval Conference-TREC!). Céac cu héi va cau tra
161 dwoc phat hanh béi TREC da tré thanh ngudn dit lidu
quan trong cho cac nha nghién ctru trong viéc nghién ctru xay
dung cac hé théng hoi dap ty dong [9]. Tuy nhién, khi phai
dbi mat véi cac cau hoi non-factoid nhu cac cau héi vé 1y do
tai sao, nhu thé nao, hodc nhing gi vé, ... hdu nhu khong co
hé théng hoi dap tw dong nao lam viéc tdt.

Céc cip ciu hoi-cau tra 10i do ngudi dung tao ra chic chin
s& rat quan trong dé giai quyét vin dé tra 16i cac cdu hoi non-
factoid. RO rang, nhiing cap cau hodi-cau tra 101 ty nhién
thudng duge tao ra trongqué trinh giao tiép cua con nguoi
thong qua phuong tién truyén thong xa hoi Internet, trong d6
chung toi dac biét quan tdm toi cac trang web hdi dap dua
vao cong dong Céc trang web hoi dap dua vao cong ddng
cung cap nén tang ma ¢ d6 ngudi dung cd thé ty do dat cau
hoi, cung cip cau tra 10i va cac thong tin phan hdi (vi du,
béng cach biéu quyét hozc cho ¥ kién) cho nhitng ciu héi/cau
tra 101 va nhiing cau tra 101 tot nhét s& duge lya chon va xép
hang dé hién thi cho ngudi dung.

Tuy nhién do ngudi dung c6 thé tw do giri cau tra 10i cho
mbi cau hoi nén mdi cau hoi c6 thé nhan duge nhidu cu tra
16i, trong d6 chat lugng cila cac céu tra 10i nay co nhiéu su

! http://trec.nist.gov/

khac nhau. Vi vay trudce khi hién thi cac cau tra 101 cho nguorl
dung thi cac trang web hoi dap cong ddng can phai sap xep
lai cac cau tra 101 nay theo mire d6 tir cac cau tra 1oi ot nhét
cho cau hdi.

Pi c6 mot sb cong trinh nghién ciru vé van d& xép hang
lai cc cau tra 15 trong céc trang web hoi dap cong ddng.
Trong nghién ctru cua Daniel Balchev va cac tac gia khac
[1], cAc tac gia da st dung nhidu loai dic trung tir thong tin
cung cip boi ngudi dung (sé lwong binh chon cho mdi cau
tra 161) dén cac dic trung tir vung trich rat tir cac cip ciu hoi
— cau tra 10i; sau d6 sir dung bd phéan loai SVM dé sinh ra
diém s6 twong ty gitra cu hoi va cau tra 101 va dung diém sb
tuong tu nay dé xép hang lai cic cau tra 15i theo d6 tuong tu
cua ching voi cau hdi. Trong nghién ciru ciia Marc Franco-
Salvador va cac tac gia khac [4], cac tac gid sit dung mang
ngit nghia da ngoén ngit 16n nhit BabelNet dé sinh ra cac dd
thi tri thirc cho céac cau hoi va cac cau tra 101, sau d6 tinh toan
do tuong tu cua cau hoi va cau tra 101 dua trén cac dd thi tri
thtrc cuia chung. Trong khi do, nghién ctru cia Chang’e Jia
va cac tac gia khac [5], cac tac gia lai st dung md hinh Latent
Semantic Analysis dé x4c dinh chu dé cho mdi cau hoi, cau
tra 16 va tinh toan d6 tuong ty gitta cdc chu dé nay. Nghién
ctru ciia Xiaoqgiang Zhou va cac tac gia khac [10], cac tac gia
sir dung mé hinh mang no ron ¢ mé hinh héa mdi quan hé
gitta cau hoi va cau tra 10i.

Trong bai bao nay, chung téi sir dung tiép cén hoc may
nham xép hang lai cic cau tra 16i cho mdi cau hoéitrich rat tir
c4c trang web hoi dap cong ddng. Chung t6i d& xudt st dung
su két hop ciia nhidu loaidic trung quan trong trich rat tir mdi
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cdp céu hoi - cau tra 161 va xay dung md hinh de phén loai
vaxephang chc cau tra 1oi dé dat dugc két qua tot nhét.

Dé thyc hién nhiing d& xuit cia minh, chung t6i da st
dung tap dit liducung cip bdi SemEval 2016 trong cic thic
nghiém. Chung t6i tién hanh danh gia thir nghiém rong rai dé
chimg minh tinh hiéu qua ciia phuong phap tiép cén cua
chung t6i. Cac két qua thuc nghiém ctia ching t6i da cho thiy
phuong phap tiép can ma chiing t6i dé xuét cho két qua phan
loai va xép hang cao hon so v&i cac nghién ciru trude dé trén
cung tap dir liéu va cac d6 do danh gia.

2. BAI TOAN

Bai toan xép hang céc cau tra 15i trong cac trang web hoi
dap cong ddng duge dinh nghia nhu sau: Cho mét tap Q cic
chu hoi, méi cau hoig; € Qgin véi mét tAp cic céu tra
10i4; = {ay, aiz, ..., Qs }. Yéu ciu xép hang lai cac ciu tra
loi{a;1, aiz, -, @in} theo dd lién quan cta chung voi ciu

Viéc xép hang cac cau tra 161 c6 thé mo hinh hoa boi
hamr:Q X A — R, trong do Q 1a tdp cac cau hoi, A 1a tép
cac cau tra 1o1. r dwgc mo hinh héa nhu mot ham tuyén tinh
r(qi, a;;) = w.0(q;, a;;), trong d6 W 1a mot md hinh va
Q)(‘h: aij) cung c?ip mot sur biéu diln véc to cua cap (qi, al-j).
Su biéu dién véc to cua cdp (g;, a;;) s& duoc tinh toan dua
trén cac do do sy tuong tu gifta cau hoi g; va cu tra 101 a;;
nhu duge trinh bay trong phin 3.

Trong nghién ciru nay, chung t6i sit dung bo phan loai
Support Vector Machine? (SVMs) dé hoc r va sinh ra diém
s0 phan loai gilta cdu hoi va clu tra 101, viée xép hang lai cac
ciu tra 101 s& dya trén diém sb phan loai nay.

3. TRICH RUT CAC PAC TRUNG
Dé danh gia sy lién quan giita cAu hoi va cau tra 10i ching
toi da thyc hién trich rut cac loai déc trung quan trong nhu
duogc trinh bay dudi day.

3.1 Cac dic trung tir vang
Pac trung n-gram
Céac dac trung n-gram ctia mot cap cau hoi-cau tra 101 dugc
trich rat dua trén ngir canh cla cac tir cua cau, nghia 13, cac
tir ¢6 xuét hién trong mot cap céu h01 -cAu tra 1oi. Mbi cap
cau hoi-cau tra 10ix duge biéu didn giéng nhu su biéu dién
tai liéu trong mo hinh khong gian véc to nhu sau:

ox= (g, X, e, Xy) (1

Trong dox;la tan so xuat hién cua tir i trong x va N 1a tong
sb céc tir trong x. Do tinh thua thét ctia cac dac trung, chi cac
dac trung co gia tri khac khong mai duoc giir lai trong véc to
dic trung. Boi vay mdi cdp cau hoi-cAu tra 10i ciing dugc
biéu di&n dudi hinh thirc sau:

X = {(tlvfl (tprfp)} 2)
trong d6 # 1a tir thir i trong x va £; 1 tin sb xut hién cua #
trong x. Dé trich rut cic ddc trung n-gram, bat ki » tir lién
tiép nao trong mot cip cau hoi - cau tra 101 déu duoc coi 1a
mot déc trung. Bang 1 1a danh sach mot sb dic trung n-gram
cua cau hoi “How many Grammys did Michael Jackson win
in 1983 7.

Ti 1§ giira s6 lwong tir trong ciu hoéi va ciu tra 1oi

Dé danh gi4 sy lién quan giita cau hoi va cau tra 16i, trong
nghién ctru nay chung t6i st dung dic trung 1a ti 18 giita s6
lwong céc tir trong cdu hoi vasd lwong cic tir trong cau tra
loi.

2 https://www.csie.ntu.edu.tw/~cjlin/libsvm/
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Bang 1. Vi du vé mét s6 ddc trung n-gram

LGS Pic trung
trung

{(How, 1) (many, 1) (Grammys, 1) (did, 1)
(Michael, 1) (Jackson, 1) (win, 1) (in, 1) (1983,
D) (2, D}

{(How-many, 1) (many-Grammys, 1)
(Grammys-did, 1) (did-Michael, 1) (Michael-
Jackson, 1) ...(1983-2, 1)}

. {(How-many-Grammys,
did, 1) ...(in-1983-?, 1)}

Ti 1¢ giita s6 lwong cAu (sentence) trong ciu cau héi va
tra 1oi

Dé danh gi4 sy lién quan giita cau hoi va cau tra 16i, trong
nghién ctru nay chung t6i st dung dic trung 1a ti 18 giita sb
lwong céc cdu (sentence) trong ciu hoi va sb lwong cac cau
trong cau tra 10i.

Chéng chéo n-gram tir giira cau héi va cau tra loi

Khi tra 161 mdt cau hdi nao do trén cac trang web hoi dap
cong ddng, ngudi sir dung thuong co xu hudng s dung lai
mot s6 tir & cAu hoi trong cau tra 10i ctia ho. Vi vay néu trong
cau tra 101 ¢6 chira tir hodc cum tir ctia cau hoi thi cau tra 1oi
d6 c6 kha nang la mét cau tra 101 tdt, lién quan nhiéu dén cau
hoi. Dé tinh toan sw chdng chéo tir gitra ciu héi va cu tra
16, chiing t6i thuc hién loai bé cac stopword trong mdi cau
hoi, cau tra 161 sau do tinh toan su ch(‘”)ng chéo tur str dung n-
gram tur (n=1, 2, 3).

Bag-of-word

bé xay dung cac dac trung nay, chung t6i thuc hién loai
bo cac tir stopword trong mdi cau hoi va cdu tra 16i. Cac ciu
hoi va céu tra 161 sau d6 duge biéu dién dudi dang véc to
(bag-of-word). Pé tinh toan sy giéng nhau giita cau hoi
vacau tra 101 chung t6i tinh toan d6 tuong tu giira hai véc to.
Céc d6 do st dung tinh toan do tuong tubao gdm: euclidean,
manhattan, minkowski, cosine, jaccard. Bang 2 1a mét vi du
vé& viéc tinh toan cac dic trung do sy giéng nhau nay.

Unigram

Bigram

1) (many-Grammys-

Bing 2. Vi du vé cdc ddc trung Bag-of-word

Cac gia tri

Cau hoi Cau tra loi

do do
Youmightbe  euclidean  5.196152
able to find
Massage oil Bogly.Massage manhattan 25
’ Oil in Body
Where I can Shop at
buy good oil P minkowski 3.141
for massage? LLADEIRTS 01
’ City Centre, .
and if they do cosine 0.405062
have it there, ... jaccard 1.0

3.2 Céc dic trung dua trén sy biéu dién véc to tir

Chung t6i str dung su biéu dién véc to tir d& mo hinh hoa
mbi quan hé ngit nghia gitta cdu hoi va cdu tra 10 ciia ching.
Chung t6i chon md hinh word2vec? d& xuat béi Mikolov [6,
7] @ tinh toan d6 tuong tw ngir nghia gitta cu hoi va cau tra
16i. Word2vec biu dién cac tir duéi dang mot phan bé quan
hé véi cac tir con lai. Gia st ta c6 mdt véc to cé sb chiéu 100.
Khi d6, mdi tir duoc bidu dién biang mot véc to cd cac phan
tir mang gié tri 1a phan bé quan hé cua tir nay ddi véi cac tir
khac trong tir dién. Trong bai bao nay ching t6i sir dung tap

/word2vec

3https://code.google.com/



Xép hang cau tra 16i trong cdc trang web héi dapcong dong

dir liéu tir Qatar Living (English)* dé huén luyén lai mé hinh
word2vec véi cac véc to co s6 chidu 1a 200, window = 5.

P§ twong tu ngir nghia giira ciu héi va cau tra loi

Dé tinh toan do tuwong tw ngit nghia giita cau hoi va cu tra
101 chung t6i thyc hién nhu sau:

Budc 1: Tét ca cac ciu trong ciu hoi va ciu tra 101 duoc
phan tich thanh cac tir t5 va cAc tir nay bidu dién dudi dang
cac véc to tir sir dung mo hinh huén luyén word2vec.

Budc 2: D6i v6i mbi cau hoéi (cdu tra 16i), chung t6i 1iy
gi4 tri trung binh cua ciia tat ca cac véc to tir clia cac tir trong
cau hoi (cau tra 1oi) dé ¢6 duoc su biéu dién véc to cho cau
hoi (cau tra 101). Viée 1iy gia tri trung binh ctia tat ca cac véc
to tur da dugc ching minh tinh hiéu qua trong céc nghién ctru
[2,3].

Budc 3: D6 tuong tu gitta hai véc to dugc tinh nhu cong
thirc dudi day:

Tow XY
cosinegimuy) = L1 3)

VEL W)? X (X, (v)?

Trong dé u va v 14 hai véc to n chiéu, u; 13 thanh phan thir
icua véc to u.

Déi voi viée tinh toan do trong tu chiing t6i st dung tinh
toan d6 twong ty giita cac thanh phin cta cau héi véi cau tra
10i: gifta tiéu d& cua cau hoi (QSubject) véi cau tra 15i, giita
phin mé ta ctia ciu hoi (QBody) véi cdu tra 161, gitra cdu hoi
(Qsubject+ QBody) v6i cau tra 15i. Bang 3 1a mét vi du vé
viéc tinh toan do tuong tu ngir nghia gitracau hdi va cau tra
1oi.

Bing 3. Vi dy vé tinh todn dg twong tw ngit nghia giita cdu héi va
cau trd loi

Céu héi

Cau tra loi

Qsubject Massage oil. You might be 0.2692716
Where I can able to find
QBody  buy good oil Body Massage 0.7076797
for massage? Oil in Body
Massage oil. ihop at
bject Where I can z'indmark or
?8;33) G buysod oy Cily Cenire 0.6686702
and if they do

? .
for massage? have it there, ...

Giong tir gitra cau héi va cau tra loi

Céc ciu hoi va ciu tra 161 duoc phén tich thanh céc tir t6
va biéu dién duéi dang cic véc to tir sit dung mé hinh huén
luyén word2vec. Mdi tir ty trong cu hoi sau d6 s& dugc giong
v6i tht ca cdc tir trong cu tra 11 va liwa chon tir ¢6 do tuong
ty 16n nhit nhu céng thirc dudi day:

score(ty) = 1<chem(word2vec_sim(ty, b))  (4)

Trong do:

m: sb tir trong cau hoi.

ti: su biéu dién véc tocua tir thir k trong cau hoi

by su bidu dién véc to ciia tir thi / trong cau tra 10

word2vec_sim(ty, by): d0 tuong tu cosin gilta hai sy
biéu dién véc to tir ctia t va by,

Diém sb twong tu gitra cdu hoi va cu tra 161 duge tinh
toan nhu sau:

Th_y score(ty)

score(qiaij) = % %)

Trong d6 n 14 s§ lugng cac tir trong cau hoi.
D¢ twong tw ngir nghia giira cau tra 1oi va loai ciia ciu
héi (QCategory)

4 http://alt.qcri.org/semeval2016/task3/index. php?id=data-and-tools
> http://alt.qcri.org/semeval2016/task3/

Chung t6i ciing sir dung d6 tuong tu ngit nghia giita mdi
cdu tra 101 véi loai ctia cau hoi (question category) tuong g
cua no6. Trong tap dir liéu 1am thyc nghiém & ph?m IV, cac
cau hoi trong tap dir licu SemEval 2016 da dugc phan vao
mot trong 27 loai khac nhau. Bang 4 1a mét vi du v viéc tinh
toan d¢ tuong tu nglr nghia gitra cau tra 101 va cac loai cua
cau hoi.

Bing 4. Vi dy vé tinh todn do twong ti ngii nghia giita logi cdu
hoi va cau tra loi

Loai cau Dj twong tw

Cau tra loi (QCategor - -

You might be able Beauty and Style 0.1182937
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

4. CAC THUC NGHIEM VA PANH GIA
4.1 Tap dir liéu va cac do do

Trong cac trang web hoi dap cong ddng, mdi cdu hoi
thuong chira mot tiéu d& hoi va mot doan vin ban ngin mod
ta v& ndi dung hoi dugc dua ra boi ngudi hoi. Phan tiéu dé
hoi va phdn mé ta c6 thé coi nhur 1a mét cau hoi duy nhit gdm
nhidu cau [8].

Dé thuc hién cac thuc nghiém cia minh, ching t6i da str
dung tapdit liéu tir SemEval 2016°. Tap dit liéu nay duoc
trich rat tir cac trang web hoi dap cong ddng®, bao gom céc
chu hoi va mbi cau hoi gdbm mot tap cac céu tra 10i twong
tmg. Tét ca cac cap cdu hoi-cau tra 101 déu duogc trinh bay
béng ngdn ngir tiéng Anh. Tap dit liéu nay bao gdm 2tap con:
train — tap dit liéu ding dé huan luyén mé hinh phén loai, test
— tap dit liéu ding dé kiém tra tinh hiéu qua ciia mé hinh
phan loai. Bang 5 trinh bay mét sb théng ké trén tap dit liéu
nay.

Bing 5.Thong ké tp dir lidu duwoc sir dung
S6 ciu héi

2669 17900

327 3270

Dé danh gia hiéu suat ctia md hinh, chung t6i str dung cac
d6 do phan loai va xép hang. Cac d do phan loai bao gdm:
Accuracy (Acc), Precision (P) Recall (R), vaF;-measure
(F)). Cac d6 do xép hang bao gdm: Mean Average Precision
(MAP), Average Recall (AvgRec) va Mean Reciprocal Rank
(MRR).

4.2 Cac thuc nghiém

S6 cau tra 1oi

Thue nghiém 1:

Trong thyc nghiém nay chung t6i mudn kiém tra tinh hiéu
qua cua viéc str dung cac dac trung tir vung nhu dugc trinh
bay trong muc 3.1. Céc déc trung tir vung nay bao gbm: dic
trung Unigram, ti 1€ gitra s6 tir ciia cu tra 161 va cau hoi, ti
16 gifta sb cau cua cau tra 151 va cau hoi, chdng chéo n-gram
tir gilra cau hoi va cau tra 101, bag-of-word. Bang 6 trinh bay
céc két qua cua thyc nghiém 1.

Thue nghiém 2:

Thyc nghi¢ém thir 2 nay ching t6i str dung cac déc trung
dua trén su biéu dién véc to tir. Dé tinh toan dugc su giéng

¢ http://www.qatarliving.com/
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nhau giira cau hoi va cau tra 101, ching t6i thuc hién: (1) loai
b6 cac tir stopword trong mbi cau hoi va cau tra 101, (2) bidu
dién mdi cau hoi va cu tra 101 st dung mé hinh word2vec,
(3) sir dung d6 do cosine dé tinh toan do tuong tu gitta hai
vée to. Két qua ciia thyc nghiém 2 dugc trinh bay trong Bang
7.

Thwe nghiém 3:

Trong thuc nghiém 3 chiing t6i thuc hién phan loai va
xép hang cac cip ciu hoi - cau tra 10 bang cach két hop tht
ca cac loai dac trung da duoc thuc hién trong céac thuc
nghiém 1 va 2. Cac két cua thuc nghiém 3 dugc trinh bay
trong Bang 8.

Tir cac két qua cua céc thue nghiém trén chung t6i nhan
thdy ring viéc phan loai va xép hang cac cip cau hoi - ciu
tra 10 trong cac hé théng hoi dap cong ddng can sy két hop
ctia nhiéu loai dic trung khac nhau dé cho két qua tt hon.
Céc dic trung vé tir vung dong mot vai trd quan trong trong
nhiém vy nay. Diéu nay 1a do cac cu tra 1o ciia ngudi dung

thuong dugc viét mot cach ty do, khong theo mot cAu trac
nhit dinh, c6 nhiéu cdu tra 10i trinh bay sai cdu triic cu phap
hodc chira nhitng tir khéng lién quan dén cdu hoéi. Cac két
qua tir thie nghiém 2 cho thdy viée trich rut cac dic trung
dua trén sy biu dién véc to tir (& day 1a word2vec) ciing c6
¥ nghia quan trong trong viéc phén loai va xép hang cac ciap
cAu hoi - cAu tra 16i. Viéc hudn luyén lai mé hinh word2vec
va st dung nod trong viéc tinh toan do tuong tu nglt nghia
giita cac thanh phin cua ciu hoi v6i cau tra 101, gitra cau tra
101 v6i cac loai ctia cdu hoi da cho két qua phan loai cao.

Trong thuc nghiém 3 ching t6i da thuc hién viéc Kkét hop
cua nhiéu loai dic trung khac nhau va da dat duoc Kkét qua
phan loai va xép hang cao nhét trong tit ca cac d6 do ma
chung t6i sir dung. Diéu nay ciing chimg minh ring vin dé
phan loai va xép hang cac cap cau hoi - cdu tra 1o trong cac
trang web hoi dap cong dong can su két hop cua nhiéu loai
dac trung khac nhau.

Bing 6. Két qud phan logi va xép hangsit dung cdc dic trung tir vieng

Cac dac trung sir dung Cac do do phan loai Céc dd do xép hang
Acc P R Fi MAP AvgRec MRR
49.48 23.04 10.38 14.32 57.24 68.19 61.22
61.04 56.69 17.53 26.78 61.69 74.40 69.05
61.07 56.86 17.46 26.71 61.83 74.52 69.25
Chong chéo n-gram tir giita cAu héi va ciu tra 62.78 64.74 18.51 28.79 63.85 76.14 71.68
63.67 70.09 18.51 29.29 65.58 77.70 74.03
67.00 82.55 23.85 37.01 67.90 79.30 76.18
Bing 7. Két qud phan logi va xép hang sir dung cdc déc trungdia trén sy biéu dién véc to tir
Cac dac trung sir dung Cac do do phan loai Céc dd do xép hang
Acc P R Fi MAP AvgRec MRR
Do twong tw ngir nghia giira ciau héi va cau tra 69.08 85.18 28.97 43.23 69.42 80.48 77.49
loi
g tir giira ciu héi va céu tra 10i 67.83 78.09 28.97 42.26 68.40 79.37 76.14
P twong tw ngir nghia giira ciu tra 10 va loai 63.21 60.68 26.94 37.31 65.32 75.37 70.91
ciu héi
72.35 86.96 37.62 52.52 71.82 81.93 78.52

Bing 8. Két qud phan logi va xép hang sir dung su két hop ciia nhiéu logi ddc trung

Cac dac trung st dung
Acc

67.00
Cacdic t duwa trén su biéu dién véc to tir 72.35
Ca hai loai dic trung trén 72.75

5. SO SANH VOI CAC NGHIEN CU'U KHAC

Céc dd do xép hang

P R Fi MAP AvgRec MRR
82.55 23.85 37.01 67.90 79.30 76.18
86.96 37.62 52.52 71.82 81.93 78.52
88.97 37.62 52.88 72.38 82.36 79.19

Bing 9. So sanh véi cac két qua nghién ciru khéc

Nghién ciru ctia cac tic gia

Acc

64.43
Xiaogiang Zhou va céc tac gia 69.51
56.73
63.21
72.75

Chung t6i ciing thyc hién so sanh cac két qua nghién ciru
ctia ching 61 v6i cac két qua nghién ciru ciia céac tac gia khac.
Céc nghién ctru ma chiing t6i sir dung dé so sanh & day ciing
sir dung tap dir li€u tir SemEval 2016 va st dung cung cac do
do danh gia.
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Cac d6 do phan loai

Céc dd do xép hang

P R Fi MAP AvgRec MRR
73.18 19.71 31.06 71.52 82.67 80.26
62.48 62.53 62.50 70.90 83.36 77.38
47.81 70.58 57.00 68.79 79.94 80.00
55.64 46.80 50.84 67.42 79.38 76.97
88.97 37.62 52.88 72.38 82.36 79.19

Bang 9 trinh bay mét s6 két qua nghién ctru cua cac tac
gia khac dé so sanh vai cac ket qua cia chiing toi trong van
de xeép hang céc cau tra 101 trong cac trang web hdi dap cong
dong.

Tir bang so sanh cho thay nghién citu ciia chung t6i cho

két qua cao nhit vé ca do do phan loai Accuracy va do do
x&p hang MAP.




Xép hang cau tra 16i trong cdc trang web héi dapcong dong

6. KET LUAN VA HUONG PHAT TRIEN

Bai bdo di trinh bay nhitng d& xuét cua chung t6i trong
viéc xép hang céc cau tra loitrong cAc trang web hoi dap cong
ddng. Chung t6i da thuc hién trich rat nhidu loai dic trung
khac nhau tir cac dac trung tir vung, cac dac trung dua trén
su bidu dién véc to tir (& day 1a word2vec) va st dung bo
phan loai Support Vector Machine dé phan loai cic cdp cau
hoi- cdu tra 16i, sinhra diém sé phén loai ding dé Xep. hang
céc cau tra 1oi. Céc két qua cua thuc nghiém cho thiy dé xuét
cia ching toi dat két qua phan loaivéi d6 do
Accuracyla72.75% va két qua xép hang MAP 1a 72.38% khi
sir dung su két hop ciia nhiéu loai dic trung. Cac nghién ciru
tiép theo chung t6i s& nghién ctru bd sung thém cac loaidic
trung moi nhu cac thong tin nguodi st dung va nghién ctru
cach két hop cac loai dic trung khac nhau nhim dat duoc két
qua cao hon nira.
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