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Abstract: In this paper, we propose a hybrid tai théng tin, va rat nhiéu thoi gian hon dé tim duoc

method for recommending potential

scientific nhitng tai liéu lién quan. Bénanh d6, cé tit c6 nhéu

publications for researcher based on combination otthéng tin bai b&o lién quaién quan tam nghiénio

trust relationships and research trend of researshe

ma hp da o qua, hac khéng tim thy. Van d dat ra

The research trend let us know which research topida “Lam thé naodé hiu hét cac bai bao lién quatén

recently is interested in by a researcher whilestru

quan tdm nghiénual caa cac nha nghiénra € cha

relationship let us know experts whom a researchedong tim dén ho, thay vi f phai vat va tuy di tim
trust. Experiments are conducted on a big datasethéng tin lién quan?”. Bl khuyén ngh bai bao khoa

crawled from Microsoft Academic SeatchThe

hoc 1a ghi phapduoc cac nghiéniu gin day quan

experimental results show that our proposed method&m.
are more effective than the existing methods in  cac nghién ¢u dra trén #p cin ni dung, @i tt
recommending potential publications those are meti&y an noi dung, dd ching © dugc nhing thanh

with research interest of researchers.

Tir khéa Hé khuyn ngh (Recommender System),

céngddi vai bai toan naydién hinh 1a cac nghiénta
cia Sugiyama vadng sr nam 2010, 2011, 2013 [4-

Khuyén ngh Bai bao (Paper Recommendation), Quan6]. Vi tiép cin i dung, & thing € md hinh hoads

hé Long tin (Trust Relationship), Xwsng Nghién
cuu (Research Trend)

l. GIOI THI EU

Tim kiém bai bao khoadt lién quandén nghién
ctu dé doc, tham kio, trich din 1a viéc l1am throng
xuyén a@ia nhrng ngroi lam nghién ¢u khoa lyc, a1
thé 1a cac nha nghiénra. Hién nay, cac &thdng tim
kiém, thr vién & phd bién trong thh wrc hoc thut
nhu ACM DL Portal, IEEE Xplore, Google Scholar,
Microsoft Academic Search, DBLP,da d¢apung Hu
hét nhu du tim kiém tai liu khoa hc cia cac nha
nghién &u. Tuy nhién, ki luong khng 16 cac bai
b4o khoa bc ting 1én hang #m (Hinh 1), lam cho
cac nha nghiénua phii duong dau voi tinh trang quéa

! http://academic.research.microsoft.com/

thich nghién ¢u cia cac nha nghiénra dya trén i
dung cac bai bado m&téng B trong qué khr. Sau
doé, g thich dia hp £ dugc so kibp voi ndi dung @ia
cac bai b4o quan sdiroc va mot danh sachép hang
cac bai bao lién quarg guoc dé xuat. Tuy nhiéndoi
khi s thich @ia nha nghiént thay déi theo thi
gian. Neu chi dya trén i dung dia tit ca cac bai bao
da cong b trong qua ki co the khdng xaatinh ding
xu haeéng quan tdm nghiénra cia nha nghiénqa.
Bén anh do, thit sy khdng phu bip réu chon mot bai
béo c6 ki dung lién quan, ning qua @, haic khéng
dang tin @y dé uu tién khugn ngh. Do d6, cin xem
xét nHing bai bao co ¢ luong ©t, c6dé tin ciy cao,
cia nhing chuyén gia cé uy tidé vu tién khugn
nghi.
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The diagram shows the total number of publications of the different publication types.
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Cau hi dat ra 1a nhr thé nao 1a niing bai bao
dang tin @y va nhr thé ndo Ia niing chuyén gia co
uy tin? Trén thc t, nhiing chuyén gia uy tin tidng
la nhing ngroi s& san sinh ra nhiu coéng trinh ét,
dang tin @y duoc odngddng trich dn vadat long tin.
Lam thé naodé luong hdadugc mrc do tin ciy hay
long tin dia ngroi nay ddi véi nguoi khac? Va long
tin anh hrong nhr thé naodén quyét dinh crpn bai
bao dé doc, trich dn? Trong bai bao nay, chung toi
dé xuat phrong phaprong héa quanélong tin gita
cac nha nghiénuw két hop v6i yéu t6 xu hréng quan
tam nghién eu dé phat trén cac plrong phap cho
khuyén ngh bai bao khoa 4t tiém ning. Cacdéng
g6p chinh aa bai bao co thtom it nhr sau:

« Khao sét,danh gia tlee nghém cac plrong phép
khuyén ngH bai bao khoa é¢t ptb bién hién nay
trén not tap dix liéu lon.

- D& xuit va md hinh héa quanéHong tin trong
l[inh wrc hoc thuat dua trén quan & cong tac va
hanh vi trich dn.

«  Két hop xu hréng sy thich nghién éu va quan &
long tin trong Inh wrc hoc thuat dé phat trén cac
phuong phap mii cho bai toan khudn ngh bai
bao khoa bc lién quan.

Phin con hi cua bai baoduoc bd cuc nhr sau:
Phin Il tém &t cac nghién eu lién quan; Pin I
trinh bay cac plong phap pb bién hién nay cho

khuyén ngh bai bdo khoa ¢t. PHin IV s3 1a céc

pheong phapdé xuat; Phin V tién hanh phan tich,
danh gia da trén Kt qua thuc nghém. Két luan va

huéng phét trén s5 duoc trinh bay trong mc VI.

Il. NGHIEN CUU LIEN QUAN

Lién quandén khuyén ngh bai bao khoa ¢t. CoO
mot sb bai toan con khac nhau ma cac nghiém c
hién naydang quan tdm. Bai toan khiry ngh bai
béo trich dn cho cac nha nghiénre khi viét bai.
Mot sb nghién ¢u dién hinh c6 th ké dén nhr
nghién &u Qi He va 6éng sr, 2010, 2011 [2,3],
Wenyi Huang va @éng sr, 2012 [16]. Cac nghiénia
nay nlm phat trén mé hinh cho phép anh xiita
cac cau trong bai baaeitai ligu trich din. Lawrence
va dng ar, 1999 [10], Huynh vadng sr, 2012 [17],
da thrc hién cac nghiénieu nhim phat trén cac that
toan khugn ngh cac bai baouong tr khi ngroi ding
duyét qua ndt bai bao trong thvién .

Trong ngr canhng ding khéc, Sugiyama v#ig
su, 2010,d4 dé cAc xut cac plrong phap @p cin i
dung i cho khuyn ngH bai bao khoa ét phu kp
véi quan tdm nghiénim aia cac nha nghiénra [4].
DPéng gop chinhia hy 1a khai thac quan tamétn an
trong I so so thich dia cac nha nghiénia tir bai
béo trong qua kinkét hop voi cac bai bao tham ki
va bai bao trich @zh cia cac nha nghiénia tr mang
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trich din. Ho da thu tlp 597 bai baout hoi nghi ACL
(Association of Computational Linguistics) vy |y
kién 28 nha nghiénuw. 28 nha nghiénuu nay $§
xem danh sach 597 bai bao va chét biai bao nao
lién quan hay khéng lién quatén quan tam nghién
ctru aia hp. Tac ga da dung dp di liéu gan nhan nay
dé xay drng tip danh gia (Ground Truth). @ chit
cia mang trich dn nay la nét mang rét thua. Dodo,
Sugiyama va @ng sr, 2013da tim cach gim bot dir
liéu thra bing loc ayng tacdé kham pha bai béo trich
dan tiém ning va dung cac bai trictia tiém ning dé
tinh chinh viéc duing bai béo trichad dé mé hinh héa
bai baoung vién. Kt qua thuc nghém cho thy viéc
khai thac bai bao trichad tiém ning da ai tién do
chinh xac khu§n ngH [6].

Trong ndt nghién &u khac, Jianshan Sun vang
s, 2013dadé xuit cac plrong phap nii cho khuyn
nghi bai bao khoadt lién quandén quan tam nghién
ciru cia nha nghiéntw bing cach Et hop thdng tin
ndi dung dia cac bai béo quan tm va cadi muan
hé xa hoi cia nha nghiéni [7]. Ho da rut trich danh
sach cac bai bao lién quan va céti gquan & xa hi
cia nhing nha nghiénia tir trang mang tnrc tuyén
CiteULike? dé xay drng #p dit liéu thrc nghém bao
gom tp danh gia (ground truth),ap huin luyén
(training set), 8ng nhr tip kiém tra (testing set). &
qua thyc nghém cho thy phrong phép &t hop thdng
tin noi dung va quan hxa hoi rat trich tr cac mng
truc tuyen CiteULike d& ai tién chit luong khuyén
nghi so Wi phuong phap ép cin ndi dung.

Joeran Beel vadéng ar, 2013da thrc hien mot
khao sat lon 170 bai bao, ing sang cé trang web
dugc cong b trong knh wrc nay vada ch ra #Eng:
cho dén bay gb vin chra c6 @ dong thuin, thing
nhit vé cac fip dit liéu ding nhr pherong phapdanh
gia khi thrc hién so sanh cac pbng phap khu§n
nghi bai bao khoadt khac nhau [1]Diéu d6 din dén
mot tinh tang, kho kiin chung,dd la chra thé biét
dugc nhing diém manh va yu thit sr cia nhing
phueong phapdé xuit hién co.

2 http://www.citeulike.org/
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Hién nay, cac cong trinh nghiéfricaia Sugiyama
va dng ar, 2010-2013 [4-6], Jianshan Sun véng
s, 2013 [7], 1a cac nghiénira trong tr nhit voi van
dé ma chang téitang nghién €u va trinh bay trong
bai bao nay. Tuy nhiénah hét cac nghién eu nay
chra thit sy quan tamdén cac ndi quan [ xa hi
tiém an, ax thé 1a quan B 16ng tin khi thrc hién
khuyén nghi bai bao khoadt cho nha nghiénae.

Long tin (trust) co th xem l& théc tinh @a quan
hé x& hoi. Theo Touhid Bhuiyan, 2013 [22], c6 dhi
dinh ngha khéac nhau cho khaid@m long tin, nleng
dinh ngha duoc da $ cong dong trich dn va sr dung
la dinh nghia aaa nha xa &i hoc Dasgupta. Long tin
la ar mongdoi cua mdt nguoi vé nhitng hanhdong
ctia ngroi khac ma céinh hrong dén quyét dinh, kra
chon aia hp [19]. Theo Piotr Sztompka, 1999 [25],
long tin ¢m hai thanh pin chinh 1a tin &ong
(belief) va cam & (commitment). Tic mdt nguoi s&
tin twong rAing Mt nguoi khac $ hanhdong theo it
cach n#t dinh vadat long tin vao b, nhung sr tin
tuong khong théi thi ofa du dé co 16ng tin. Long tin
duoc dit vao ndt ai dé khi ar tin twéng dat téi mac
d6 lam rén tang cho not cam Kt thyc hien mot hanh
dong a) thé. Gan day, long tinda tr thanh nat chi
dé& nghién &u quan tong trong nhiu linh wrc nhr:
xa hoi hoc, tam ly hvc, va @ tin hoc.

Stephen Marsh la &b trong nhlitng ngroi di tién
phong trong \dc khai thac long tin trong tinh toan
khoa hc [18]. Gin day, long tinda thu hat nhiu
quan tam nghiénuw cia ®ng dong trong véc phat
trién cac K thdng khuyn ngh truc tuyén. Ngroi
dung throng € tin twong va & dang chp nhin cac
khuyén ngh tr ban bé, ngoi than hn 1a nhing
nguoi la khac, ngay & khi hé khuyén ngh c6 nhing
dé xuat hiru ich va cht lugng. Bén anh dé, long tin
dugc ar dung dé cai tién cac plrong phap khu§n
nghi truyén thong. Viéc ar dung quan B long tin gidp
céac ¢ khuyén ngh c6 tre dwong dau véi nhiing khé
khan, thach tikc nhr: ma tédn danh gia tlra, khoi
dong lanh (cold-start).
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Paolo Massa va Paolo Avesadidé xuit thay tré
budc tinh toantong tr ngeoi dung trén ma fin danh
gia hing do do long tin gita nHing ngroi. Ho d& xuét
thuat toan lan trugn 1ong tin trén mng va tinh nic
do long tin gira nhing ngroi dung. Két qua thuc
nghiém trén p di liéu Epinions cho thy viéc khai
thac 1ong tin &i tién d6 chinh xac khu§n ngh [20].
Hao Ma va 6ng sr da nghién @u dé xuat pheong
phéap 6i wu dya trén Kt hop c cac ndi quan I long
tin va khong tin (distrust) riim cung ép cac khugn
nghi chinh x&c va tic # cho ngroi dung. Nhém tac
gia cang da thrc nghém trén fip di liéu Epinions va
cho thiy huong phéap @a hy tét hon han cac plrong
phap hé¢n cé trén 4p dir liu nay [21]. Lahiru S.
Gallege va éng sr da nghién @u khai thac Iong tin
dé huong dén phat trén he khuyén ngh cho cac ith
phan mém tryc tuyén [23].

Trong nh wrc hoc thuit, theo héu biét caa ching
ti thi khai ném 16ng tin chra dugc dugc dé cap va
khai thacdé phat trén cac plrong phap khu§n ngh
nhim hd trg cac nha nghiénan tim kiém théng tin.
Vi vay, bai b4do nayté xuit khai ném long tin trong
linh wrc hoc thift va khai thac quanéhlong tin dia
cac nha nghiéniw dé phat trén cac plrong phap cho
khuyén ngh bai b&o khoa d¢t. PHin tiép theo trinh
bay chi tét cac plrong phap pb bién, ding nhr
phuong phapié xuat.

ll. CAC PHUONG PHAP KHUY EN NGHI BAI

BAO
l1.1. Ti ép can ndi dung (CB)

Tiép can i dung dugc danh gia la tip cin phu
hop nhit cho caatbi tugng khuyén nghi dang vian ban
[8]. Véi tiép cin mi dung, vector Wiu dién hd o
nghién ¢u cia cac nha nghiénia va vector Hiu
dién ndi dung bai bao&dugc xay drng va so khp.
Phuong phap 1 (CB): Phrong phap mé hinh hoas
thich dia nha nghiénva dya trén Bi dung cac bai
bao da cong b dugc ding nhr phrong phap o v
(base line)ié so sanh &i cac phrong phapdé xuit.

4 V-1, $ 13 (33), thang 6/2015

Phwong phép 1:CB
Piu vao:
R = {r} tap cac nha nghiéni quan sattugc
P = {p} tap bai b4o ¢a cac nha nghiénra.
Pau ra: OrOR, tra vé Top-N nhing pOP.
« Budc 1 Tién xir ly cac bai bapOP
o Rt trich pln tiéudé va tém #t.
o Loai bo stopwords, va stemming.
« Budgc 2 Vector héa i dung céc bai bao dung
TFIDF
o OpP: xay drng vector biu dién ni dung
bai bao p Iéﬁ dung plrong phéap gan ¢éng
sd TFIDF.
« Budc 3 Vector hda & thich nha nghiénu
o OrOR: xay drng vector profileﬁ cho ndi
nha nghiéneu r dua vao cac bai bao mma
da cong b.

E=i5 (1)
i=1

Trongdo, n: Téng $ bai bao ma @A cong Is.
» Budc 4 So khyp noi dung bai bdo & so thich
cia nha nghiéniu
Lap Ur0R, OpUP
Simee(r,p) = Cosinew,, Pr) (2)

= X&p hang va clon TopN ntitng bai bao
c6.d6 twong tr cao nat vai r, mar chua
biét dén trugc day dé thyc hien khuyén
nghi chor.

Cuwi lap.

Phwong phdp 2 (CB+R+C): M6 hinh hoa $ thich
cia cacnha nghién ¢u dwa trén ndi dung cac bai
béo coéng 1, tham khio, va trich din.

Phrong phap nayduoc dé xuat bsi Sugiyama va
cong sr, 2010 [4]. B quan ném, quan tam nghién
ciru cia nha nghiéniau khéng chthé hién théng qua
ndi dung dia cac bai bao méptcéng 1o, ma conduoc
thé hién théng qua & dung dia cac bai bdo magh
tham kho (ky hiéu R), dugc trich din (ky hiéu C).
Do d6, Sugiyama vadng sr da Hing hop vectordic
trung dia tt ca cac bai bao congdbkét hop woi
vector dic cia bai tham kho, trich din @ mé hinh
hod quan tdm nghiénira cia cac nha nghiénaa.
Phrong phap CB+R+C c6 #tom it nhr sau:
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Phwong phép 2: CB+R+C
Piu vao:
R = {r} t4p cac nha nghiéni quan sattugc
P = {p} tap bai bdo @a cac nha nghiénia.
Pau ra: Or0R, tra vé Top-N nhing pOP.
» Budgc 1 Tuong tr pheong phap 1.
« Bugc 2 M6 hinh hoéa 6i dung bai bao.

m
Fp’ = fp’ + ZSim(p, Ref(D)i) * frerw),
i=1

+ Z Sim(p, Cite(p);) * foeq), 3)
i=1

Trongdo,
m: Tong $ bai ma pda tham ko,
n: Tong $ baida trich dn baip,
Ref(p); :bai bao tham ko thr i caap,
Cite(p);:bai bao ti i da trich dn baip.
« Buéc 3 Vector hda & thich nha nghiénau
o [Or0R: xay drng vector profilesr)
n

E=>F, )
i=1

n: Téng s bai bao ma ¥4 cong 16.
* Budc 4 Tuong tr pheong phap 1.

D¢ loc bot nhitng bai bao khéng lién quan khi xem

ctru cho khugn ngh bai bao khoa ¢t [4]. Cac méc
thuc hién c6 tié tém &t nhe sau:

Phwong phép 3: CB-Recent
Piu vao:
R = {r} tap cac nha nghiéni quan sattugc
P = {p} tap bai bao ¢a cac nha nghiénra.
Pau ra: Or0R, tra vé Top-N nhiing p OP.
Céc bwéc thuc hign:
 Budc 1 Tuong tr pheong phap 2.
» Budéc 2 Tuong tr phaong phap 2.
» Budc 3 Vector hoa & thich nha nghiénau
dua trén xu kxéng
o OrOR: xay ding vector profileP, cho ndi
nha nghiéneur.
n

E) _ Z e @ (teur—t(PD) 4 a (5)
i=1
Trongdo,

a. hé¢ s6 anh hrong aia yeu t xu hrong. @
0[0,1]. Treong hop don gian a = 1)

teor: NAM hién tai thuc hién khuyén ngH.

t(p): nam coéng B cua bai bag..

n: Téng $ bai bdo ma céng 16 trong qué kkr.

« Buéc 4 Tuong tr pheong phap 2.

xét cac bai bao tham kb va trich dn, Sugiyama va 111.2. Ti ép can lec ahng tac (CF)

cong sr, 2010 da d& xuat sr dung ndt tham $

nguong trong tr (Thy O [0,1]) dé quyét dinh chon ra

nhitng bai tham kho, trich din dungdé két hop Voi

cac bai bao khac khi xayrdg mé hinh & thich d@ia

nha nghién €u [4]. Tac Sim(p,Ref(p);) > Th;,

Sim(p, Cite(p);) > Th;, thi khidd vectordac trung
cua Ref (p); va Cite(p); S5 duoc két hop Véi vector

dac trung aiap.

Phwong phép 3 (CB-Recent) Khuyén nghi dwa

trén sb thich gn day ciia nha nghién ¢u.

Khéac i tiép cin noi dung, tép cin loc adng tac
(tip cin CF) khong bhan ch v& mat phan tich fi
dung \in ban. Nhirng phrong phap CF dung théng tin
tr ma tén danh gia quan satugc tir ngroi dung va
d6i tugng khuyén ngh. Tiép can CF c6 tik ap ding
cho nhéu dang déi tuong, nhéu kiéu ni dung khac
nhau, ngay & v6i nhitng d6i tuong khuyn ngH
khéng trong tr véi nhitng dbi twong quan séat trong
qué khir. Theo Su & Khoshgoftaar, 2009, caarphg
phap CFduoc danh gia la cac ptong phap thanh
coéng nlat trong vic xay drg cac B thong khuyén

Céac plwong phap mé hinh hoéayshich @a céc
nha nghién eu théng tlwong ch tap trung vao \c
ma héa i dung cac bai bao maotcong 1o, tham
khao haic dugc trich din. Trén thrc t#, 5 thich aia

nghi [11].
Vi bai toan khugn ngh bai bao khoa ¢t lién
quan cho céc nha nghiéauw; gia sir cac bai baduoc

nguoi dung § dan thayddi theo thyi gian. Sugiyama
va @ng sr, 2010 d@ing da phat trén cac plrong phap
mo hinh & thich nghién €u gin day aia nha nghién

cac nha nghiéni tham klao, trich din 1a cac bai co
lién quandén quan tdm nghiénto cia hy. Khi do,
chiing ta c6 thxay drng ma tan danh giaM dya trén
quan 1 trich din, nhim thé hién ar quan tam ¢a cac
nha nghién ¢u ddi véi cac bai bao trong khoidiéu.
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M co6 dong la cac nha nghiéicva &t la cac bai
bao. Gia trv(i,j) & dongi, oot j trong ma tin M thé
hién ar quan tam ga researchg voi bai baop;
CitationCount(r;, p;)
TotalCitation(r;)

v(i,j) = (6)

CitationCount(r;, p;): sb 1an ma nha nghiénta ;
da trich dn bai bag; trong qua k.
TotalCitation(r;): tong $ trich din aiar;

Duya trén quardiém nay, ching ta cé éxay drng
phuong phap éc adng tac cho bai toan khéy ngH
bai bao khoa ¢t lién quan.

Phuwong phap 4 (CE-kNN) tién doan nirc do lién
guan @a cac bai bao khoab wi cac nha nghiéni
dva trén tép cin CF, c6 th tom &t nhr sau:

Phwong phép 4: CF-kNN
Pau vao:
R = {r} tap cac nha nghiéni quan sattugc
P = {p} tap bai bao ¢a cac nha nghiénra.
Pau ra: Or0R, tra vé Top-N nhing pOP.

Céc bwéc thuc hign:

« Buéc 1 Xay drng ma tén M c6 gia ti tai dongi,
cot j thé hien mirc do lién quan aa cacp; € P véi
1 € R, v(1;,p;))- ‘

« Budc 2 Xacdinh nhirng ngroi dong s thich, va
tién doén cac gia trv (i, j) con hi chua xacdinh
trongM

LE:i_Q: l7/7"l' €R

= Dung thut toan kNNdé xacdinh k ngroi cé
so thich trong tr r;. D6 twong tr ciar €
R v&i 1; c6 the tinh theo B sb twong quan
Pearson ga trén ma in M nhu sau:
SiMpearson (1, 7) =
Zp,-epr,i(v(rbpj) -7 * (w(r,p;) — )

JZver (0up) =) [Spen,, (0(rp) — )
Trongdo,

P, ;.- Tap cac bai bao mg; dong trich dn trong

qué khi.

T,,: gid ti trung binh trich 8h caa nha nghién &u r;

trén cac bai bap;. . i

= Tong hyp gia ti tir k ngroi dong sy thich, dé
tién doan nling gia ti v(i,j) chua xacdinh
trongM.

- Lap: Yu(r,p) =0

v(1,0j) = k* Xpernny Sim(r', 1) * v(r', p;)
Trongdo,

()

(8)

4 V-1, $ 13 (33), thang 6/2015

kNN (r;): Tap k 1an @n gan nhit cuar;
k: hé s chuan héa,
k = 1/ Yrrernnry 1SIm (', 1)
Cwi lap.
= Chon ra TopN nitng v(r;,p;) chua xacdinh
de khuyen ngh chor;.
(Khéng khugn ngH lai cac bai bag; ma r;
 dabiy
Cwi lap.

Mic duduoc danh gia & #p cin thanh céng trong
viéc phéat trén cac plrong phap, B thong khuyn
nghi, nhung cac plrong phap CFing c6 nliing han
ché cia nd. Adomavicius & Tuzhilin, 2005 [8],
Bobadilla va éng sr, 2013 [9],d& ch ra nhing han
ché caa cac plrong phap CF ninsau:

+ Ma tran danh gia tlra: anh hrong nhéu dén viéc
phan tich ma éin d tién doan nliing gia ti danh
gia chra xacdinh trong ma #mn.

«  Déi tuong khuyn ngH méi: khong ti¢ thuc hién
khuyén ngh cho ngroi dung nhiing déi tuong
khuyén ngh moi. Tuc déi twong khuyn ngh
chra dugc ai quan tamtanh gia, mac du coé tk
déi tugng msi d6 rat gan voi so thich dia ngroi
dung.

« Nguoi dung n$i: khong t khuyén ngh cho
nhitng ngroi dung mdi chua c6 théng tin quan séat
trong ma téin danh gia.

Viéc ap ding tép cin CF cho bai toan khiép
nghi bai bao khoa ¢t lién quanda gip phii nhitng
han ché da dé cap, dic bist ma tén danh gia té hién
s quan tdm ¢a cac nha nghiénra i cacddi tuong
khuyén ngh bai b4o khoadt la mjt ma tén rt thua.
Nhu vy, mac du At tiém ning nhing tiép cin CF
khong phi la tiép cin phu lyp cho bai toan khidn
nghi bai bdo khoa ¢t lién quan cho cac nha nghién
clu.

111.3. K &t hep tuyén tinh CB-Recent va CF-kNN

Hinh thrc két hop don gian nHit 1a két hop tuyén
tinh két qua cia CB-Recent va CF-kNN.

Phwong phéap 5§ (CB-Recent+CF) & hop tuyén tinh
CBvacCF
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Simyypria(1i,p;) = @ * Simeg(ri, ;) 9)
+(1 — a) xv(r;,p)))
( ‘7/7',: €R, Vp] EP)

IV. PE XUAT CAC PHUONG PHAP KHAI
THAC QUAN HE LONG TIN CUA CAC
NHA NGHIEN C UU.

Long tinda thu hat nkiu quan tam nghiénio cia
cong dong trong véc phat trén cac & théng khuyén
nghi truc tuyén, nhr cac & thbng khuyn ngh phim
FilmTrust [24], & khuyén ngH san pHim Epinion$.
Tuy nhién Trongihh wrc hoc thut, theo héu biét
cua chung to6i thi khai dm long tin chra dugc duoc
dé cap va khai thaaté phat trén cac plrong phap
khuyén ngh nhim hS tro cac nha nghiénua tim
kiém thong tin.

Viéc chon mot bai baodé tham klio, bén anh yéu
t6 noi dung bai bao cé lién quan, cac nha nghiém c
con quan tandén uy tin @ia nhing tac gh cua bai béo
d6. Hay néi cach khac nha nghiéfuaiangdat long
tin vao ndt sb nha nghiéneu, chuyén gia uy tin khac
trong knh wc. Pay la nlitng khiém khuyét cia cac
phuong phap pb bién hién nay.O day, ching toidé
xuat két hop khai thac gi dung bai bao &i cac quan
hé long tin @a nha nghién v dé phat trén céac
phuong phéap ndi cho khuyn ngH bai bao khoa é¢t
tiém nang cho nha nghiénia.

IV.1. Phwong phép 6: Long tin dwa trén quan hg
dong tdc gi va quan K trich din (CB-
RecentTrustl)

Gia s rang, long tin @a mdt nha nghién eu doi
véi mot bai bao ph thuoc vao mirc d6 long tin dia
chinh nha nghiénuw d6 két hop v6i long tin aia
nhitng dong tac gi caa hy di vai viéc trich din cac
tdc gh cia bai baodang xem xét. Chi & phuong
phéap co th tom &t qua cac béc sau:

Phwong phap 6: CB-RecentTrustl
Pau vao:
R = {r} tap cac nha nghiénit quan sattugc

3 www.epinions.com

P = {p} tap bai b4o @a cac nha nghiénia.
Piu ra: Or0R, tra vé& Top-N nhing pOP.

Buéc 1. Xay ding mang trich dn CiNet_Author
gom 2 thanh pin chinh 1a A, R.
CiNet_Author (A, R).
« A: Tap cacdinh, ndi dinh 1a ndt nha nghiéneu
« R: Tap céac anh (aip dinh) c6 hiong the hién
quan I trich din, hréng tr x> y thé hién quan &
x d& trich dn y, hay xdit long tin 1én y, khi trich
dany. Trong $ cia anh ¢ ti¢ luong héa nix sau:
Weite (ap a5, to)
ifzrto NumcCitation(a;, a;, t;) (10)

— eV*Caur=t) x TotalCitation(a;, ty)
Trongdo,
* NumCitation(a;, a;, t;): S5 1an maa; da trich
dan a; trong rim ¢;.
« TotalCitation(a;, ty): Tong $ trich din cia a;
tinh tr thoi diém t, dén thoi diém hién tai
* tour. NAM hién tai
o t,: thoi diém bit dau xem xét $u t6 xu hxéng.
= y: h¢ 85 xu hréng. (trong hyp don gian y=1)
Budc 2 Xay drng mang dong tac gi CoNet (A, R).
« A: Tap cacdinh, mdi dinh la ndt nha nghiéneu
« R: tap cac @p dinh cé hréng th hién quan B
dong tac gh, husng tr x> y thé hién quan B x
dong tac gi vai y.
Budc 3 Két hop quan & trich din cia tac gi a; Voi
quan I¢ trich din cia cacddng tac gi cia a; dé
lwong hda quan élong tin gira 2 nha nghiénuu |a
a; Vé.aj tinh tr thoi dlém 1o, Wtrust(ai, aj, tO)
Werust (ai: aj, tO)
= Wcite(ai: aj, fo)

Ya,ecoauthor(a;) Weoauthor (@i, Gy, to) * Wcite(au: aj, tO) (1)
[CoAuthor(a;)|
Buéc 4 Luong hda nic d6 tin tréng aia mt nha
nghién @u & véi bai baop;:
Wtrust(ai'pj' to) = MAX (Wtrust(ai' a;, to)) (12)
(véi g U A: tap cac tac gicua bai bag)
Budgc 5 Két hop trong $ long tin Wi d6 twong tr o
thich nghién ¢u gin day aia nha nghiénie.
Lap L (R, Lpy P
RatingValue(ai,pj) =qa=* Wtrust(ai,pj, to)
+(1 — a) = Sim¢g(a;, pj, to) (18
Budc 6 Véi mdi a aLlR,ldy Top-N bai bdo 8m
ning c6 RatingValue(a;,p;) cao niit dé khuyen
nghi choa,.

+
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IV.2. Phwong phép 7: Long tin dwa trén quan hg
trich d&n tiém 4n. (CB-RecentTrust2)

Trén thrc €, mot nha nghién @u theong € lan
theo cac bai bao trongumtham klio cia cac bai bao
ma h quan tamdé tim kiém cac bai béo &m ning
lién quan. Hanhiong d6 thé hien mot quan k& trich
dan tiém an cia cac nha nghiénia déi véi cac bai
b&o lién quanwh trén véc bit ciu quan k trich din.
Néu xéts gocdo long tin, c6 th néi, nha nghiénia
c6 thé dat long tin vao nitng nha nghiéntw khac
dva trén véc bit ciu quan B 1ong tin. Chi tét cua
pheong phéap khai thac quar hong tin dra trén quan
hé trich din tiém 4n c6 tté tém &t nhe sau:

Phwong phap 7: CB-RecentTrust2
Pau vao:
R = {r} tap cac nha nghiéni quan sattugc
P = {p} tap bai bdo ta cac nha nghiénra.
Pau ra: Or0R, tra vé Top-N nhing pOP.

Buéc 1 Tuong tr pherong phép 6.

Budc 2 Tong hop quan k trich din dia tac gi a; voi

quan I trich din aia cac tac gi maa; da trich dn

dé luong hoa quanélong tin gita 2 nha nghiénia

a a; Vélaj tinh tr thoi d|ém 1o, Wtrust(ai, aj, tO)

Wtrust(air aj' to) =

= Wcite(ai' a;, fo) +

N ZauecitedAuthor(ai) Weite (ai' Ay, to) * Weite (au' aj' tO)
|CitedAuthor(a;)|

Busc 3 Ap dung tiép budc 4, 5, 6 prong phép 6.

(14)

V. THUC NGHIEM DPANH GIA VA TH AO

LUAN

PHin nay trinh bay & qua danh gia, so sanh céac
phuong phap khac nhau cho kHimy ngh bai béo
khoa lpc lién quan cho nha nghiénrc trén p dir
liéu lon thu thip tr trang web Microsoft Academic
Search.
V.1. Tap dir ligu va thiét 1ap thwc nghiém

Joeran Beel vaong sr, 2013,d4 cH ra fang: dén
bay giv vin chra c6 @ thdng nhit vé cac p di liéu
ciing nhr pheong phapdanh gié khi tixc hién so sanh
cac phrong phap khac nhau cho khimyngh bai bao
khoa lc [1]. Trong nghiéneu nay, chung téia thu
thap thoéng tin cac bai bdo khoadtr trang Microsoft

4 V-1, $ 13 (33), thang 6/2015

Academic Searchié xay ding @ap di liéu thec
nghiém. Bé cung gép pin véi cong dong trong véc
da ding, va dn chuin héa cac ap di liéu thuc
nghiém cho bai toan nay, ching i ptb bién tp dir
liéu tai sites.google.com/site/tinhuynhuit/dataset

Trong thrc nghém, chon ngiu nhién 1000 nha
nghién @u cé bai bao céngdbtrudc 2006 va sau
2006 nhr dit liéu diu vao. Cac bai baaia hy cong 1B
truéc nam 2006 (xem nin dir liéu qué Kkiir) duoc chon
lam dr liéu huin luyén. Cac bai baduwoc 1000 nha
nghién @u trich din tir 2006 dén 2008 xem nin dir
liéu trong trong lai lam Ground-Trutldé kiém ching
chét lugng cac phrong phap khu§n ngH. Tac 1a, réu
phuong phap khu§n nghH mot bai bao #m ning cho
nha nghiéneu, ma trongitong lai nha nghiénia co
trich din bai b4o nay thi xem ohdd 1a mdt khuyén
nghi ding, ngroc lai 14 sai. Ground-Truth baodg
52.254 baidugc 1000 nha nghiénaa nay trich én
trong rim tir 2006dén 2008. Cach chiac thoi gian
thanh dr liéu qua ki va dr liéu twong lai, saudé
dung dr lidu twong lai |am Ground-Trutldé danh gia
chit lugng phrong phap khugn ngh duoc ap ding
phd bién trong nling nghién ¢u hien nay nhr J.
Tang va 6ng sr, 2012 [13], K. Sugiyama v&ng gr,
2010, 2013 [4,6], J. Sun vany sr, 2013 [7].

V.2. P do danh giadé chinh xac khuyén nghi

Théng throng, Top-N nling ddi tugng tiém ning
tra vé tir h¢ théng € dugc dungdé danh giado chinh
xac @ia phrong phap khugn ngH. Hau hét cacdo do
danh giaduoc dung plé bién trong cac nghiénae
hién naydéu c6 ngwn gbc tir linh wre truy \an théng
tin (IR). Tuong tr cac nghiéneu adla Sugiyama va
cong sr [4-6], & day chang tdidp trung phan tichét
qua thuc nghém vsi d6 do NDCG [14] va MRR
[15].

V.2.1. Pp do NDCG (Normalized Discounted
Cumulative Gain)

DCG la ndt do do lién quandén chit lugng %p
hang. DCGdo luong tinh hiru ich @a dbi tuong dra
trén \ tri cia nd trong danh sachkép hang tra Ve.
Tinh Hiu ich $§ duoc tich Gy tr dau chodén cui
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danh sach ép hang tra vé. Va gia ti trung binh aa
DCG (trc NDCG) quaft ca cac ngroi dung § duoc
dungdé thé hién do chinh xac khugn ngti.

O day chang ta chquan tam TopN ritng két qua
tra v& 14 co lién quan hay khong lién quan. \ay,
NDCG@TopNdugc dungdé danh gia. \oi TopN la
so lugng cac bai bao trong danh saép hang dugc
khuyén ngH cho cac nha nghiénra.

G(1),néui=1
bee® {DCG(i —D+ lfg(l()i),

Trongdo, i la vi tri xép hang thir i. O day G(i)=1, réu
két qua khuyén nghi la lién quan ¢ang), ngroc lai
G(i)=0.
V.2.2.P9y do MRR (Mean Reciprocal Rank
Reciprocal Rank (RR) laéhdo do xem xét i tri
xép hang aia ddi tuong lién quandau tién dugc tra
vé. MRR 14 trung binhia RR théng qua néu truy
van khac nhau. Hay trong bai toaitacching ta MRF
la trung binh &t qua khuyén ngH xét qua ntéu nha
nghién cu.

(15)

voii+1

Q
1 1
- _E _— 16
MRR 01 2. Rar. (16)

|Q|: Tong $ nha nghién @u duoc thyc hién khuyén
nghi
Rank: vi tri xudt hién dau tién dia bai backhuyén
nghi lién quan trong danh sacBpchang tr vé.
V.3. Két qua thuc nghiém
V.3.1.Phan tich cac phrong phap ptd bién

Phin nay trinh bay & qua thuc nghém so sanh,
phan tich cac plong phap ph bién nhr phrong
phap da trén ®Bi dung nhr CB, CB+R+C, CI-
Recent, ptong phap ¢c cébng tac CF, ptong phag
lai tuyén tinh CB+CF

Vi phuong phap CB+R+Cdé quyét dinh cton
bai bao tham kio (R), trich dn (C) kt hop i bai
bao cong b dua trén ngéng trong fw (Th), ching
t6i ciing d tién hanh thaytoi Th, Th nhan cac gia tr
roi rac 0.1, 0.2, ..., 0.9. & qua tét nkat dat duoc tai
Th = 0.8, Wi NDCG@10 = 0.2282van tf‘ép hon so

dp V-1, S 13 (33), thang 6/2015

voi phuong phap ¢ s5 CB c6 NDCG@10=0.2334
(Hinh 2).

0.3002

I— Totnhat
NDCG@10=0.2282

0.2500 l

0.2000 ““
#

CB+R+C

NDCG (@10

0.1500 —#— CB (Baxling)

L

= & = CB+R+C V&I TN)

0.1000
0.1 0.8

Ngurang turong tur (Thij)

Hinh 2. Kt qui thuc nghiém pluwong phap CB+R+C ¥i
tham & nguong wong t Th (Phwong phép 2)

0.3000 Tétnhat

0.2800 ,/ NDCG@10=0.2735
=1 p-u-A-n g L
@ 0.2600 &
U] v _
< 0.2400 — & - CB (Baseline)
g = =+
0.2200 — B = CB-Recent
0.2000

0.1 0.3 0.5 0.7 0.9
Hé s6 xu hwong o

Hinh 3. Kt qui thuc nghiém ptiong phap CB-Recentiv
céac k¢ s xu hréng a khéac nhau (Phong phap 3

Phrong phdpmd hinh hdag thich dia nha nghién
ctiru CB-Recentphuong phap 2 da cho thy uu diém
vuot troi, cai tién dang K do chinh xac khugn ngh
trong thuc nghEém so séan. Trong thrc nghém Vi
phuong phap 3, chang toi thaidi hé sb xu hréng a,
nhan cac gia 0.1, 0.2, ..., 0.9. ét qua tét nhit dat
dugc tai a = 0.6, wbi NDCG@10 = (2735, cao bn
hin so Wi pheong phédp o <0 CB Wi
NDCG@10=0.2334 (HinB).

Déi véi phuong phap éc cong tac CFg budc gom
cum cac nha nghiénio dong s thich i kNN, dé
chon duoc gia ti k tot nhit, ching t6ida tién hanh
thay doi k vai cac gia tr khac nhauir 3 dén 100. \bi
mdi gia tri k, ching t6i xem xéftd chinh xac khugn
nghi véi d6 do NDCG@5, NDCG@10, MRR.inh 4
la két qua &p ding phrong phap CF 6i cac i 5 k
khdc nhau so & phuong phap 6 dung CB
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(Baseline). Kt qua thuc nghém cho tly tiép cin loc
cong tdc CF khéng pii 1a tiép cin phu lop cho bai
toan nay. Ma #n trich din qué tlra da anh heong
lén dén do chinh x&c @a phrong ptap bc odng tac.
Viéc két hop tuyén tinh CB-Recent §t nhit trong cac
phuong phap CB) va CF-kNN chdékqua trong Hinh

é,o.isoo - =—+—CE(Baseline)
o
8 0.1000
= —m—CFkNN Pearson

0.0500 ——

0000y T naa

0 50 100
k lan can

Hinh 4. Kt qua thie nghém phrong phap oc oing tac
CF-kNN Vi céc gia ti k khac nhau (Fuwong phap 4)

0.3000

el ¢ CB(Baseline]
0.2500 -
————————
0.2000 il CF-kNN
o
-l
%D.ISDD
g —ide— CB-Recent
=

0.1000

- B —Két hgp (CB-
Recent, CF-
kNN)

0.0500
—i—i—i—a—a—a—a—a

0.0000
0 0.5 1

Hésé kéthopo

Hinh 5. Kt qua thuc nghiém phrong phéap ét hop tuyen
tinh CB va CF (Phong phap 5

V.3.2. Phan tich cac pirong phap dé xuat

Sau khitrgng hoa quanlong tin thdng qua éc
tbng hyp long tin @a nhing quan B dong tac gi va
nhitng quan B trich din, ching toi kt hop tuyén tinh
vl xu hueong s thich (CBRecent). Trong fuc
nghiém ching t6i cho b a nhan céac gia i roi rac
lan lrot 12 0.1, 0.2, ..., 0.9é tim gia ti tot nhit cho
két hop. Hinh 6 trrc quan Kt qua két hop. Phrong
phap CB-RecentTrust2 chdtkqua troi hon so \bi
CB-RecentTrustl va CB-Recent.

dp V-1, S 13 (33), thang 6/2015

0.2830

0.2730

?Eﬁmﬁ

0.2630 —t—CB (Baseline)

NDCG @10

ol CB-Trend
0.2530

— & —CB-RecentTrust 1
CB-RecentTrust2

0.2430

Lt
o 0.5 1

0.2330

Hé sd két hopa

Hinh 6. Plrong phap Kt hop xu twéng s thich va quan ¢
long tin (CBRecentTrust- Phrong phép 6)
Tong hyp so sanhtanh gia cac prong phéapdé
xuit va phrong phap pb bién hién nay trinh bay
trong Bang 1.

Bang 1. Tomdt so sanhdanh gia cac phong phapdé
Xuat va cac plrong phap pé bien hién nay

Phwong phap P§ do danh gia
khuyén nghi NDCG | NDCG | MRR
@= @10
Phwong phap 1
(CB: Baseline) 0.294f | 0.2334| 0.5128
Phwong phap 2
(CB+R+C) 0.146:| 0.1230| 0.3061
Phwong phap 2
(CB+R+C, Th=0.8) 0.2877 | 0.2282| 0.4985
Phwong phap 3
(CB-Recent,a=0.6) 0.357. | 0.2735| 0.6142
Phuwong phap 4
(CF-kNN wi k=40) 0.0357| 0.0330] 0.0934
Phwong phap 5
(CB+CF, 0=0.9) 0.357(| 0.2728| 0.614(
Phwong phap 6
(CB-RecentTrustl) 0.361(| 0.2778| 0.6164
Phwong phap 7
(CB-RecentTrust2) 0.3€17 | 0.2799| 0.6169

V.4. Nhan dinh va thao luan
Théng qua & qua thuc nghém trén fp di liéu

tuong ddi 1on, ching ta cé ¢ dua ra cac nin dinh

d6i voi cac plrong phap khuén ngh bai bao lién
guan nlx sau:

« Tiép an loc cong tac CF cho 4y khong phi la
tiép cin phu hyp cho bai toan nay, tro khi tiép
can moi dung 1a tép can phu lyp nhit ma céac
nghién cru hién naydang thec hién.
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Yéu t xu hréng (v thich gin day aia nha
nghién ¢u) da ai tién dang K do chinh xéac
khuyén ngH.

Tiép cin két hop moi dung \6i cac ndi quan 1§ xa
hoi tiém an, ay thé ¢ day quan B long tinda gop
phan cii tién do chinh xac khuén ngh bai béao
lién quan cho nha nghiérta.

VI. KET LUAN VA HUONG PHAT TRI EN

Muc dich aia nghién @¢u nay la klao sat,danh gia
cac plrong phap khu§n ngh phd bién, ddng thoi dé
xuit phrong phap nti cho bai toan khudn ngH bai
bédo khoa bc phu lyp Wi quan tdm nghiéniw cia
nha nghién ¢u. Cac plrong phapdé xut dya trén
viéc két hop xu hréng s thich nghién ¢u va quan &
long tin @ia nha nghiéntw. Thec nghiém tién hanh
trén #p di lieu khoa lc rat trich & hé thong
Microsoft Academic Searchbd chinh xac khugn
nghi dugc danh gia g¢a trén d liéu gan nhan (ground
truth) la cac bai bAo ma nha nghiérudham klo,
trich din trong trong lai, nhrng chra trich dn trong
qué khir. Két qua thyc nghém cho thy pheong phéap
dé xuit da ci tién do chinh xac khu§n ngH so i
phuong phap o s va cac phong phap ph bién nhit
hién nay (Bing 1).

Viéc két hop quan B long tin Wi xu huong
thich dia nha nghién da ai tién do chinh xac
khuyén ngh, nhing Kt qua dat dwoc chra thit sy
dang K. Bén anh d6, ddi khi nha nghién eu con
quan tamién tinh moi, ciing nhr chit lvong bai bao.
Nhiing van dé nay dang dugc chang toi #p tuc
nghién &u giai quyét nhim cung dp cac plrong
phéap khugn ngh bai bao khoa ¢t hiéu qua va phu
hop V6i nhu du thoéng tin éa cac nha nghiénra.

LOI CAM ON

Nghién @ru nay duoc tai t boi Pai hoc Quc gia
Thanh plb H6 Chi Minh (VNU-HCM) trongdé tai
ma $ C2014-26-03.
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