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TOI UU HE THONG TIM KIEM WEB

BANG VIEC KHAI THAC DU LIEU MANG XA HOI
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Truong Pai hoc Cong nghé Thong tin - PHOG TPHCM
Ngay Toa soan nhan duwoc bai: 31-12-2016; ngay phan bién danh gia: 19-01-2017; ngdy chdp nhan dang: 19-6-2017

TOM TAT

Véi s bang né théng tin nhur hién nay, thi van dé tim kiém théng tin cho nguoi dung van dang
con nhiéu thach thic. Chinh vi vdy, myc tiéu cia nghién ciu nay la (1) khai thac cha thich cgng
dong tir mang x& hgi Twitter, (2) chudn héa cau truy van theo huéng nguoi dung, (3) két hop sir
dung gidi thudr SoPRa dé xép hang két qua tim kiém, (4) xay dung hé thong tim kiém hd tro' nguoi
dung tim kiém mét cach nhanh chéng va hiéu qud.

Tir khéa: chi thich xa hoi, mang xa hoi, tim kiém thong tin, t6i wu truy van, xép hang trang web.
ABSTRACT

Improving Web Search By Exploiting Social Data

With the booming of information nowadays, the issue of searching for information for users is
facing many challenges. Therefore, the study aims at: (1) exploiting social annotation from Twitter,
(2) standardizing query following a user-orientated approach, (3) utilizing SoPRa to perform
ranking of search results, (4) developing a search system to facilitate users to search information
quickly and effectively.

Keywords: social annotation, web ranking, query optimization, information search.

1. Giéithigu

Hién nay, Internet dang phat trién mot cach manh mé, di sau vao moi linh vuc cua
cudc séng va da tra thanh mot kénh thdng tin quan trong trong cudc song cia con nguoi.
Céc website phat trién ngay cang nhiéu va ngay cang da dang vé ciu tric Ian noi dung
trang web. Vi vay, khdng c6 gi ngac nhién khi lwong thong tin qué tai, hdn don, rdi ram
thuong 1am sai léch cac thong tin ma ngudi ding mubn tim kiém ciing nhu khi duyét web.
Chinh vi I& @6 ma céc hé thong tim kiém (Search Engine) duoc Xay dyng nhu 1a mot cong
cu dé giup ngudi dung tim va chon duoc cac thdng tin phi hop véi minh.

Theo mot nghién ciu méi nhat tir [1], hién c6 3 huéng cai tién chinh d6 1a: (i) chuan
hoa cau truy van, bao gom viéc thém hoic b6t cac tir khoa cho cau truy van, (ii), sip xép
lai két qua tim kiém dua trén ngir canh hoac théng tin cua nguoi dung, (iii) cai tién mo
hinh tim kiém théng tin.
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Vi sy phét trién caa cong nghé Web 2.0, nhiéu hé théng web hd trg nguoi ding
danh dau, chia s¢ ciing nhu binh luan cac tai nguyén ma ho quan tam. Dic biét, cac hé
thong nay cho phép nguoi sir dung web té chiic va chia sé truc tuyén céc trang web ma ho
quan tam bang cach st dung céac chd thich cong dong. Cac chu thich nay thuong la nhiing
tom lwoC cha céc trang web twong tng. Vay lam cach nao dé c6 thé tan dung tot loi ich cua
céc chu thich cong dong nay vao cong cu tim kiém. Trong nghién cau nay, ching toi s& két
hop 2 hudng cai tién d6 1a chuan hoa cau truy vin va xép hang lai két qua tim kiém theo
hudng ngudi dung dua trén chi thich cong dong, dé tir d6 xay dung mot hé théng tim kiém
hiéu qua.

2. Céc cdng trinh lién quan

Nam 2006, P. A. Dmitriev, N. Eiron, M. Fontoura, and E. Shekita [2], nghién cuu
cach sir dung chd thich cong ddng trong Enterprise Search.

Nam 2007, Shenghua Bao, Xiaoyuan Wu, Ben Fei, Guirong Xue, Zhong Su, and Yong
Yu trong [3] lan dau tién dé cap dén sy quan tdm cua ngudi ding bang cach xem xét dén
cac chl thich cong dong. Qua do tac gia d& xay dung giai thuat SocialSimRank va
SocialPageRank. Do do nay phan &nh mot phan nao d¢6 mdi quan hé gitra cac tir khoa xuat
hién trong trang web do.

Nam 2008, Ding Zhou va cac cong su [4] d& nghién ctu va sir dung chd thich cong
ddng trong truy xuat théng tin (Information Retrieval) va d¢& mang lai két qua kha quan.
Noll and Meinel [5] d& xuit phuong phap tim kiém hudng ngudi dung, phwong phap da
khai thac chu thich cia ngudi dung va cac trang web dé cai thién hé thong tim kiém web.
Phuong phép tuy don gian nhung mang lai hiéu qua cao. Xu et al. [6] d4 xay dung mot
framework tan dung folksonomy d¢é cai thién két qua tim kiém.

Niam 2010, Vallet et al. [7] d4 sir dung céc thong tin lién quan dén ngudi diing va trang
web cho tim kiém web theo hudng nguoi ding.

Niam 2011, Bouadjenek cung cic cong su cua ong trong [8] da dé xuit mot phuong
phép chuan hoa cau truy tir nguoi ding - SoQuES. Phuong phap nay khai thic sy tuong
ddng vé ngir nghia giir cac ch thich trong cau truy van va mi quan tdm cua nguoi ding
thong qua thong tin cua ho.

Nim 2013, M.R. Bouadjenek, H. Hacid, M. Bouzeghoub trong [9] d& dé xuat mot
phuong phép xép hang mai goi 12 SoPRa, dua trén personalized social ranking. Phuong
phép nay nghién ctu viéc sir dung chd thich cong ddng két hop khai thac méi quan tam cua
nguoi dung dé nang cao hiéu qua tim kiém.

Nam 2015, M. Lu, X. Sun, S. Wang, D. Lo, and Y. Duan da nadng cao hiéu qua cua
viéc chuan hda cu truy van bang viéc s dung tir dién WordNet va ¢ mang lai hiéu qua
nhat dinh [10].
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Bén canh d6, nam 2015, Khodaei cling voi cac cong su [11] da dé xuat mot phuong
phép nham cai tién viéc tim kiém theo hudng nguoi dung dya trén cau tric va méi lién hé
cua cac thanh phan trong mang xa hoi.

Hau hét cac huéng tiép can trén déu dugc thyc hién trong ngir canh cua folksonomies
va c6 chung y tudng la ¢6 quan trong cua mot trang web (xép hang trang) duoc dua trén
hai yéu té chinh d6 1a d6 twong d6ng vé ndi dung va do twong déng vé méi quan tam cua
nguoi dung ddi voi trang web do.

3. Phwong phap Social Personalized Ranking (SoPRa)

Trong phan nay, ching tdi s& trinh bay chi tiét vé phuong phap SoPRa — mot phuong
phép xép hang trang web theo hudng ngudi dung. Céch tiép can cua phuong phép 1a khai
thac chd thich cong dong trong ngir canh folksonomies.

Theo nhu Bouadjenek ciing cac cong su [9], SoPRa xép hang trang web dua trén 2
yéu té chinh d6 1a: (i) d6 twong ddng giita ndi dung trang web vai cau truy van, (ii) muc do
quan tdm ciia ngudi dung dbi véi cac trang web.

O yéu té dau tién, cac tac gia cho rang do twong ddng gitra mot trang web vai mot
CAu truy van dua trén d6 tuong dong vé noi dung van ban (textual matching score) va do
twong dong vé cac yéu td x& hoi (social matching score). Trong do, textual matching score
thé hién su twong dong giira ndi dung trang web vai cau truy van. Con social matching
score thé hién su tuong dong giita “social representation” vai cau truy van. Vi social
representation dugc thé hién thong qua cac chi thich dugce dung dé danh dau trén trang
web. Cudi cing, d6 do cta nhan td dau tién duoc tinh bang cach két hop ching bang mot
ham tuyén tinh nhu sau:

Score(q, d) = B x Cos(q,57)+(1- ) x Sim(7, d) (1)

Trong d6, hé sé p ching t6i chon 0.5, 5 1a vecto dai dién cho social representation
ctia trang web, Sim(g", d ) biéu thi d twong ddng vé ndi dung giira trang web d véi ciu
truy van q.

O yéu tb tha 2, d6 do v& mdi quan tdm cia ngudi ding (social interest score) dbi Vo
cac trang web duoc tinh bang do tuong ddng vé thong tin cua nguoi ding véi cac chi thich
cua trang web (social representation of a document). Tiép dén, chiing ta cong do do vé mdi
quan tdm ciia ngudi ding ndy véi do do da dugc tinh ¢ cdng thirc (1). Cudi cung, cong
thirc tinh d6 do ctia mot trang web d phd hop vai cau truy van g, dugc tim kiém boi ngudi
ding u thé hién nhu sau:

Rank(d, q, u)=a x Cos(py, Sq) + (1 -a) x Score(q, d) (2)

T6m lai, phuong phap SoPRa xép hang trang web dya trén: Do tuong ddng vé ngi
dung vin ban cua trang web véi cau truy van; do tuong dong vé mat social cua trang web
VGi cau truy van; va mirc ¢6 quan tdm cta nguoi dung ddi vai trang web.

Bén canh do thi thong tin nguoi dung va “social representations” ctia trang web dugc
tinh toan dya trén cac chi thich xa hoi ma lién két v6i nd va duoc md hinh trong khéng
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gian vecto (Vector Space Model). Néu chiing ta xem céc trang web hoic ngudi ding nhu
nhirng tai liéu va nhiing chu thich nhu cac tir, thi cac thiét 1ap & trén 1a ding cho VSM.
Mot trong nhirng diém quan trong trong VSM la trong sb cua cac tir. Va trong nghién ciu
nay, trong s cuia cac chu thich x& hoi duoc tinh bang phuong phép tf-idf (term frequency—
inverse document frequency) nhu sau:

w=tf x lo gnﬂi A3)

Trong d6, tf 1a tan suat xuat hién cua tir d6 trong mat tai liu (term frequency), N 1a
tong so tai liéu trong dataset va n; 1a s lwong céc tai liéu ma tir 46 xuat hien.

Phan tiép theo, ching ti s& trinh bay vé giai thuat mo rong cau truy van SOQUES.

4.  Giai thuat Personalized Social Query Expansion (SOQUES)

Véi lugng thdng tin khong 16 nhu hién nay thi viéc tim théng tin lién quan ngay cang
tré nén kho khin cho ngudi ding cudi bai vi: (i) thong thuong, ngudi ding ko thyc sy biét
rd nhitng gi minh dang tim kiém cho dén khi tim thay nd, (ii) néu c6 biét thi nguoi ding
ciing khong biét diing cau truy van nao cho phi hop véi nhu cau.

Va viéc chuan hda cau truy van bang viéc mé rong né (query expansion) 1a mot giai
phép t6t cho van dé trén. Phuong phép ndy lam phong pht thém cho cau truy vin ban dau
cta nguoi ding bang cac thdng tin bo sung o thé lién quan téi cau truy van ban dau dé hé
thong c6 thé dé xuat cac két qua phi hop dap ung tét hon nhu cau cia nguoi sir dung.

Trong nghién ctu ndy, ching tdi sir dung phuong phap mé rong cau truy van (query
expansion) cua Bouadjenek va cac dong nghiép cua 6ng da dé xuét ¢ [8] dé chuan hoa cau
truy van cho hé thong tim kiém.

4.1. Pinh nghia vin dé

Cho mét cau truy van Q = {ty, ta, ..., tm} dugc nhap boi ngudi ding u, 1am cach nao
dé cung cap cho mdi t; € Q mot danh séch xép hang céc tir khéa lién quan dén né {ti1, tiz,
..., ti}, nhu vay khoang cach giira sy mong doi ciia ngudi dung va két qua tra vé tir he
thong duoc giam thiéu. Muc tiéu & day 1a dé chuyén doi cau truy van Q thanh cau truy van
méi Q' sao cho: (i) Q la nhat thiét phai c6 trong Q', (ii) cac két qua cua Q c6 trong nhiing Q
', va (i) cac két qua thu dugc véi Q' nén tang do chinh xac cua cac két qua va khong lam
giam su hai long cia nguoi dung. Phan tiép theo Ia chi tiét vé giai thuat SOQUES cho viéc
giai quyét van dé nay.

4.2. Giai thugt SOQUES

Algorithm: Personalized Social Query Expansion (SOQUES)

Require: A social folksonomy Graph G; u: a User; Q: a Query;

1:forallti = Qdo
2: L « list of neighbor of t; in tag graph Giag
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3: forallte Ldo

4 tj.Value « Ranky (t;)

5:  Sort L by t;.Value and take top k terms in L

6 Make a logical OR (V) between t; and all terms of L
7 Update Q’

8: return Q’

Thong tin ngudi dung (user profile) dugc biéu didn bang mot vecto trong sé py =
Wy, s Wy, ey Wy, f, trong d6 wy, duge tinh bang phuong phap tf-idf (term frequency -
inverse document frequency) (dong 1). O dong 3, lay tat ca cac chu thich lang giéng t; cua
ti trong d6 thi chd thich Gyg. Sau d6, & dong 4 va 5, véi mdi t;, tinh d6 tuong dong giira chu
thich t va tj cia nguoi ding u. Ranky(t;) dugc tinh toan nhu sau:

Rank{(ty) =y x Sim(t, ti) + (1-y) x —%c,, Sim(t;,t)) x wy, (4)

Trong d6, Sim(t, ;) 1a d6 tuong ddng giira tir khda t va ti, m la chiéu dai cua user
profile va W, la trong sé cua t, trong user profile. Chung t6i su dung thuat gidi
SocialSimRank (SSR) [3] dé tinh d¢ twong d6 Sim(t;, t,).

Tiép theo, sip xép danh séch chd thich & dong 3 dya vao gia tri cia Rank. (t;) va
chi giir top k chd thich (dong 6). Cudi ciing Ia két hop t; Vi c4c tir trong danh sach duoc
sap xép o trén.

Vi dy: Khi ngudi ding nhap vao cau truy van:

Q =ty Atz A... Atm, NG s& duoc M rong dé try thanh cau truy van méi:
Q=tV V. .Viu)A®YtY .V A AVt ..V tw.

Trong phan nay, ching tdi vira trinh bay chi tiét cac budc cua giai thuat SOQUES.

Phan tiép theo, ching t6i s& noi vé viéc thu thap di liéu tir mang X hoi Twitter.
5. Khai thac dir liéu mang x& hgi Twitter

Twitter [12] 1a mot dich vu mang x4 hoi truc tuyén mién phi cho phép ngudi sir dung
doc, nhin va cap nhat cac mau tin nho goi 1a tweets, mot dang tiéu blog. Theo s liéu cua
nganh truyén thdng x& hoi gan day, Twitter hién dang 1a mot trong nhitng mang xa hoi
hang dau trén toan thé gigi duya trén cac thanh vién hoat dong. Tinh dén quy IV niam 2015,
Twitter dd ¢ 305 triéu nguoi st dung hang thang hoat dong va hon 500 triéu tweet moi
ngay tao ra [13].

Bén canh do, Twitter cho phép ching ta tuong tac vai dir liéu tweets va céc dir liéu
khac lién quan dén tweets thong qua Twitter APIs. Bac biét, chiing ta cd thé thu thap dix
liéu tweets theo thoi gian thyc théng qua Twitter’s Streaming API. Vi vdy, chung t6i d&
tién hanh khai thac dir liéu tir day dé cung cap di liéu cho hé thong tim kiém cia minh.
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6. Két qua thuc nghi¢m va danh gia
6.1. Dirliéu chi thich cgng dong

Dé chuan bi dir liéu cho viéc thuc nghiém, ching toi xay dung mot module dé tién
hanh thu thap di li¢u tir Twitter thong qua Twitter’s Streaming API.

Sau khi thu thap dir liéu tir Twitter, chiing toi tién hanh chuan hoa dir liéu bang 4
thao tac sau trudc khi sir dung cho thuc nghiém: (1) loc bo nhitng tweets ma khéng thugc
ngdn ngir tiéng Anh va khdng c6 chira URL, (2) trich xuit nhitng chi thich (hashtag) va
dia chi web (URL) tur tweets, (3) loai bo nhitng chd thich vé nghia nhu “!picspam”,
“atthissummer” dya trén tir ¢ién WordNet, (4) loai bo nhiing dia chi trang web ma khong
thudc ngdbn ngir tiéng Anh thong qua Apache Tika toolkit.

Bang 1 dudi day mo ta s6 liéu cu thé cua dit liéu thu thap sau khi ¢4 duoc chuan héa:

Bdng 1. Dir liéu tur Twitter
Tweets Nguwoi dung  Chu thich URL
2.520.358 365.939 162.987 745.286

6.2. Phwong phap danh gia

Y tudng cua viée danh gia duoc thyc hién nhu sau: Cho cau truy van q = {t} duoc
nhap béi nguoi dung u véi tir khda truy van t, két qua tim kiém lién quan 1a nhiing trang
web dugc nguoi ding u véi chi thich bang tir khoa t.

Chang t6i sir dung d6 do Mean Average Precision dé tién hanh thyc nghiém cho
cong cu tim kiém. Cuy thé hon, chiing t6i tinh toan MAP cho mdi ngudi ding va sau d6 tinh
toan gia tri trung binh cua tat ca cac gia tri MAP (Mean MAP).

TN MAP;

MMAP =

u

Trong d6, MAP; la gié tri 46 do MAP cta nguoi dung thir i, N, s6 luong nguoi ding
trong thuc nghi¢m.

Chling t6i chon ngau nhién 1000 cip (u,t). Trong mdi Cip, user u giri cAu truy van q
= {t} dén hé thong tim kiém. Tiép theo, hé thong s& tim Kiém va xép hang két qua tim kiém
phi hop voi cdu truy vin. Cudi cling, chung t6i tinh @6 do MAP cho 1000 cau truy vén.
Danh gia mot lién két tra vé c6 tuong quan hay khong tuong quan tity vao y Kién chii quan
cua ngudi dung, trong thuc nghiém chon 10 két qua dau tién dé danh gia.

6.3. Két qud ddanh gid

Trong cong thirc xép hang trang web (2), chiing tdi thuc nghiém véi 0 <o <1vap=0.5.

Cong thuc (4), ching tdi chon y = 0.5 va kich thugc cau truy vin cho mdi tir khda 13 5.
Hinh 1 duéi day moé ta két qua thuc nghiém caa hé théng tim kiém.
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Theo nhu hinh 1, hiéu qua caa hé thong tim kiém dat tot nhét khi o« < [0.6, 0.8].
7. Kétluan

Trong bai bao nay, chung t6i d& nghién ctru lam thé nao dé khai thac va sir dung cac
chd thich xa hoi trong viéc tim kiém thong tin. Chu thich x& hoi khdng chi cung cap noi
dung ma con la mot ban tém tit, ddng thoi chi ra su phd bién cua cac trang web. Thong
qua d6 cai dat cac thuat toan chuan hoa cu truy van va xép hang trang web ng dung trong
cong cu tim kiém. Két qua tim kiém khic phuc dugc sy cing nhic trong viéc tim kiém
chinh xé&c cac tir khda trong cau truy van. Nghién ciu da tan dung wu diém vé thdng tin
ciing nhu mdi quan tdm va s thich cua nguoi ding web dé hd trg nguoi dung tim kiém
mot cach nhanh chdng thong tin ma ho can.

Két qua thuc nghiém khdng chi chirng minh tinh hiéu qua caa cong cu tim kiém cua
chding t6i, ma con cho thdy mé hinh ing dung chi thich cong ddng vao trong cong cu tim
kiém 1a mot huéng nghién cau rat kha thi va cé tiém ning tng dung rat cao ddi véi céc
cong cu tim kiém.
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