I. MO DAU
1.1 Din nhap

Viéce tim kiém thong tin khoa hoc dé thuc hién cac cong viéc lién quan
dén nghién ctru 1a nhu ciu thuong xuyén, khong thé thiéu dbi véi nhiing
ngudi lam nghién ctru khoa hoc, dac biét 1a cac nghién ctru vién (NCV).
Céac NCV tré thi thiéu kinh nghiém tim kiém va xéac dinh cac thong tin hiru
ich lién quan. Trong khi, cac NCV ¢6 kinh nghiém thi phai duong dau véi
qua tai thong tin. Dé gitup ho dé dang hon trong viéc tiép can cac thong tin
hoc thuét hiru ich lién quan, hé khuyén nghi trong linh vuc hoc thuat 13 giai
phap dang dugc quan tim nghién ctru trong nhitng nim gan day.

Céc bai toan khuyén nghi thong tin hoc thuat phd bién nhu: khuyén
nghi bai bao, cong tac, goi bai, v.v... cling nhu cac cach tiép can truyén
thong cho hé khuyén nghi 1a loc dya trén thong tin 1y lich (Demographic
Filtering), loc dua trén ndi dung CB (Content-Based), loc cong tac CF
(Collaborative Filtering ), lai (Hybrid) phai dwong dau véi mot s khé khan,
thach thirc nhu: dir liéu 16n, chua cé dir liéu chuan (benchmark) cho danh
gia thyc nghiém, d¢ chinh x4c chua cao, van dé khoi dong lanh (cold-start),
chua cé phuong phap phtt hop dé danh gia chat luong khuyén nghi.

Xu hudng tiép can dé phat trién cac phuong phap méi cho hé khuyén
nghi d6 la: phan tich mang xa hdi, khai thac thong tin nglr canh va céac
phuong phép lai [23]. Trén thuc té, s¢ thich va quyét dinh cia con ngudi
thuong chiu anh hudng bai nhitng ngudi c¢6 quan hé. Cac NCV thuong can
101 khuyén tir ban bé, dong nghiép, thay c6 dé dwa ra nhimng quyét dinh
quan trong lién quan dén cac cong viéc nghién ciru. Do d6, luan 4n chon
tiép can phén tich mang xa hdi (c6 xem xét yéu t6 thoi gian) két hop mot sb
thong tin khic, nhim giai quyét nhitng han ché ctia mot s6 phuong phap
pho bién, tmg dung khuyén nghi théng tin hoc thuat.

1.2 Muc tiéu, nfi dung ciia luin an
—  Muc tiéu chinh: nang cao két qua khuyén nghi thong tin hoc thuat dwa

trén tiép can phan tich mang xa hoi.



— NOoi dung thuc hién:
(1) Xay dung va lam giau kho dir li€éu hoc thuét.
(2) X4y dung m6 hinh mang xa hoi hoc thuit.
(3) Khai thic mang xd hdi hoc thuit > Phat trién mot s6 phuong
phap khuyén nghi tmg dung vao bai toan:
o Khuyén nghi cong tac.
o Khuyén nghi bai bao khoa hoc lién quan.

I.3 Cac dong gop chinh ciia ludn an

(D) DPé xudt mé hinh mang xa hdi hoc thudt ASN (Academic Social
Network) nhan dién tir kho dir li€u bai bao khoa hoc. [CT.6]

(2) Bai toan khuyén nghi cong tac cho NCV
e Ddi v6i NCV c6 quan hé dong tac gia: dé xuat cac phuong phap

phan tich xu huéng cong tac trong mang xa hoi hoc thuat ASN dé
khuyén nghi cic cong tac vién tiém ning. Cac phuong phap dé
xudt bao gom: MPRS, MPRS+, RSS+ [CT.1, CT.4].
*  Pbi v6i NCV chua co quan hé dong tac gia: dé xuat tap dic trung
dé khuyén nghi nhitng mdi quan hé cong tac tét, chat lugng [CT.3].
e D¢ xuit phuong phap dénh gia chat lugng cong tac duge khuyén
nghi [CT.3].

(3) Bai toan khuyén nghi bai bio khoa hoc: phat trién phuong phap
khuyén nghi bai b4do khoa hoc cho NCV dua trén viéc khai thac mang
trich dan, quan hé 1ong tin trong mé hinh ASN [CT.2, CT.8, CT.11].

(4) Xay dung kho dir li€u hoc thuét hon 6 tri¢u bai bao va h¢ théng tim
kiém thong tin khoa hoc CSPubGuru (www.cspubguru.com) [CT.5,
CT.7,CT.9, CT.10, CT.14].

Luan an d tién hanh trién khai nhiéu tha nghiém trén cac tap dir liéu

¢ kich thudce 16n. Két qua dat duge di ching minh duge (bang thuc
nghiém) tiép can va hiéu qua ctia cac phuong phap cai tién, dé xuat so véi
cac phuong phap phd bién hién nay lién quan dén céc bai toan khuyén nghi

thong tin hoc thuat.



L.4 B6 cuc ciia luin 4n

Luan 4n bao gdm 153 trang (khong tinh phan phu luc), 12 bang, 29
hinh v& (khong tinh bang va hinh v& trong phan phu luc), phan m¢ dau va
cac chwong muc: Phan mo dau; Chuong I: Hé khuyén nghi: nhitng phuong
phap tiép can phd bién va xu huéng; Chirong 2: Xac dinh va mo hinh hoa
mang xa hoi hoc thuat; Chwong 3: Khai thac mang xa hdi hoc thuat dé phat
trién cac phuwong phap khuyén nghi cong tac; Chwong 4: Khai thic mang
xa hoi hoc thuat dé phat trién cac phwong phap khuyén nghi bai bao khoa
hoc; Két lugn va Huwéng phat trién. Phan tai liéu tham khao gém 130 tai
lidu (bai bao hoi thao va tap chi qudc té). Ngoai ra, Luén an con c6 2 Phy
luc A, B bd sung cac thong tin chi tiét cho phwong phéap xdy dung, ciu triic

va nguf”)n dir 1i€u bai bao khoa hoc da thu thap.

IL. NQI DUNG LUAN AN

Chuong 1 - Hé khuyén nghi: nhirng phwong phap tiép cin phd bién va

xu hudng

1.1 Giéi thiéu: chuong nay s& tap trung phan tich wru diém, han ché cua cac

phuong phap khuyén nghi truyén thong. Tir 6 dan dén tiép can cua luan an

dya trén phan tich mang xa hoi hoc thuat dé giai quyét cac bai toan khuyén
nghi trong linh vuc hoc thuét.

1.2 Khai ni¢m Hé khuyén nghi

e Hé¢ khuyén nghi, tiéng anh 13 Recommender Systems hoic
Recommendation System, 1a nhitng hé thong duoc thiét ké dé hudng
ngudi ding dén nhitng dbi twong quan tam, yéu thich, khi lugng thong
tin qué lon vuot qué kha nang xu 1y cua ngudi dung [25, 99].

e Theo Ricci va cong su [100], hé khuyén nghi 14 nhimg cong cu phan
mém, ky thut cung cdp nhiing dé& xuét cic ddi tugng co thé hiru ich
v6i nguoi ding. Nhimg dé& xuat lién quan dén quyét dinh cia nguoi
dung nhu: sin pham ndo nén mua, bai hat nio nén nghe, hay tin tirc

nao nén doc.



1.3 Phit biéu bai toin khuyén nghi
DPinh nghia 1.1: Khong gian nguoi dung [57]

Khong gian ngudi dung 13 tap tat ca nhitng nguoi dung ma hé thong
quan sat duoc, dé thuc hién cac phan tich, khuyén nghi. Ky hiéu la U, U =
{ug, us, us, ..., Uy,

Pinh nghia 1.2: Khéng gian doi twong khuyén nghi [57]

Khong gian ddi tugng khuyén nghi 1a tap tat ca nhimng ddi tuong s&
dugc khuyén nghi cho nguoi dung. Tuy vao ung dung cu thé, cac ddi tugng
khuyén nghi c6 thé 14 sach, bao, phim anh, dia diém, nha hang, khach san,
con nguoi, v.v... Ky hi¢u la P, P = {p;, p2, p3, .-, Pn/-

Dinh nghia 1.3: Ham hitu ich [5]
Ham hitu ich f1a anh xa 2 U x P = R, dung dé u6c lugng mirc d6 hiru ich
clia pEP v6i u€U. V6i R 1a tap cb thir ty cac sé nguyén hodc thuc trong

mot khoang nhat dinh.

Phdt biéu bai todn khuyén nghij
Cho trudec,
* U ={uy, us us ..., u,}: khong gian nguoi dung.
* P={pL, P2 Ps ... pn}: khong gian ddi tugng khuyén nghi.

Muc dich ciia hé khuyén nghi 1a di tim ham hiru ich £, wéc luong gi tri
cua f(u,p) (v6i u€U, pEP). Gia tri cua f(u,p) giup ti€n doan u s€ thich p
nhiéu hay it, hay p hiru ich dbi v&i u nhu thé nao. Ddi véi mdi ngudi ding
u€U, hé khuyén nghi can chon TopN dbi tugng pEP hitu ich nhat ddi véi
nguoi dung u dé khuyén nghi, Pr,v = <pi, P2 .., propv>, (V6i TopN <<
m). Viéc chon TopN bao nhiéu 1a tiy thudc vao nhu cau thong tin cua
ngudi dung, cling nhu muc dich cung cap thong tin ciia hé khuyén nghi.
Céc ddi tuong pEPr,py, dugc chon théa man cac diéu kién rang budc sau:

i) VP € Propn, f(, k) = f(U, p41),v6i1 <k <TopN —1. Thc la

tap cic d6i twong khuyén nghi Propy 12 tap co thu ty. Déi tuong

dung trude co gia tri cia ham hiru ich £ 16n hon hodc bang dbi



tugng dung sau, hay dbi tuong dimg trudc vu tién khuyén nghi cho
u hon dbi twong dung sau.

ii) VPy € Propn, VPi € P\Propn, thi f(u,pr) = f(u,p;). Tuc gia tri hiru
ich clia cac d6i twong duge khuyén nghi, dugc xac dinh thong qua
ham f, phai 16n hon hodc bing nhimg d6i twong khong duoc
khuyén nghi.

Viéc xay dung ham hitu ich f va wéc lugng gid tri hiru ich cua cac doi
tuong khuyén nghi pEP véi nhiing nguoi dung uEU cé thé thuc hién bang
nhiéu phuong phép khac nhau nhu: dya vao kinh nghiém (heuristics), may
hoc, 1y thuyét xap xi, v.v...

1.4 Cac céch tiép can truyén thong

Hé khuyén nghi
(Recommender Systems)

Xu huéng
Tiép can truyén thong

A 4
l - Khai thac cic quan hé xa hdi
- - e A (Social Relationships).
Lg(chunog t:o;:_g E:l:a' nh)an W - Khai thac théng tin ngir cianh
CMOgr: 1C rutering < )
grap & Tiép cén Loc Cong tic ((.’onlext-Aware). . )
(Collaborative Filtering-CF) - Ciic phuwong phip lai (Hybrid).

Tiép cin N§i dung
(Content Based - CB)
Tiép can Mo hinh
. Model Based
== Tiép can Mo hinh
Model Based . ,
Tiép can B6 nhé
= Tiép can Bé nhé Memory Based

Hinh 1.2: Céc céch tiép can phd bién va xu hudng hién nay cho hé khuyén nghi.

1.4.1 Tiép c4n ndi dung (CB)

Pé thuc hién viée ude luong c6 hay khong ngudi dung u s thich déi
tugng khuyén nghi p, hodc thich nhidu hay it. Tirc 13, xdy dung mot ham
hitu ich f{u,p) ciia cac ddi twong khuyén nghi p voi nguoi dung u va udc
luong gia tri hitu ich nay. Cac phuong phap dya trén tiép can ndi dung

thong thudng sé thuc hién cac budce sau:



e Buéc 1: Biéu dién ndi dung ddi twong khuyén nghi pEP,
Content(p).

e Buéc 2: M6 hinh hoa s¢ thich nguoi dung uEU, goi tit 1a hd so

ngudi dung (User’s Profile), ky hi€u UserProfile(u).

*  Buwdce 3: Udc luong gia tri hitu ich dua trén d6 twong tu ndi dung

ctia d6i tuong khuyén nghi p v6i hd so ngudi dung u. Hé thong s&
vu tién khuyén nghi nhitng d6i tuong p c6 nodi dung tuong tu cao
so voi hd so nguoi dung u.

Céc phuong phap truyén théng dya trén ndi dung c6 thé chia thanh hai
nhom chinh: (1) Mot 1a cac phuong phép dua trén bd nhd, thuc hién tinh
toan d6 tuong tu gitta Content(p) va UserProfile(u) dung cac do do tuong
tu Cosine, Euclide; (2) Hai la cac phuong phap dua trén md hinh, v4i mo
hinh dugc hoc tir dir liéu dung cac k¥ thuat hoc may giam sat dé phan cac
d6i twong khuyén nghi thanh nhimng di tugng nguoi ding quan tam (1)
hay khong quan tam (0).

Han ché ciia tiép can CB:

¢ Cac kho khin lién quan dén phan tich ndi dung.

e Khong thé da dang trong khuyén nghi (cac ddi twong khuyén nghi
ngoai linh vuc quan sat).

* Nguoi dung méi (khoi dong lanh).

1.4.2 Tiép cén loc cong tac (CF)

Pi [ P2 | P3| P4 |P5 |- |Pm
u (L 205 0?2 1402 |2
u |2 |2 14?7 |5 |2 ?
us |2 14 02 |52 12 |2
ug |2 |2 1?14 |? ?
us |2 |2 1?2 |5 1?7 |? ?

20202 0?2 (?2 |? ?
u, |2 /3?2?22 |72 |5

Hinh 1.4: Dau ? 1a nhimg gi4 tri cn tién doan trong ma tran danh gia.
Tiép can CF duoc xem i tiép can thanh cong nhat dé xay dung cac hé

thong khuyén nghi va tmg dung rong rii trong linh vyc thuong mai dién tir
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[110, 57]. Y tudéng chung cia tiép can CF la khai thac thong tin, hanh vi
qué khir ctia ngudi dung dya trén cac danh gid sin c6 tir ma tran danh gia
(hinh 1.4) dé tién doan, lugng hoéa muc do hitu ich cua cac doi tuong
khuyén nghi ma nguoi dung chwa biét. Mot s6 cac nghién ctru phd bién da
thuc hién khdo sat, phéan loai, cling nhu thyc nghi¢m, danh gia cac thuat
toan CF. Céac phuong phap CF noéi chung dugc phan thanh hai nhém chinh:
(1) CF dya trén bd nhé nhu céc thuat todn tinh toan tuong tu, lan can; (2)
CF dua trén md hinh nhu cac thuat toan gom cum, phan I6p gidm sat, thira
s6 hoa ma tran (Matrix Factorization).

Han ché ciia tiép can CF:

* Ma tran dénh gié thua.

e Nguoi dung, dbi tuong khuyén nghi méi (khéi dong lanh).

1.4.3 Tiép can lai

Nhing phuong phép khac nhau déu cé nhimng diém manh, ciing nhu
diém yéu cua no (bang 1.2). B¢ tan dung nhimng diém manh va han ché
diém yéu ctia nhiing tiép can khic nhau, nhiéu nghién ciru da tap trung phat
trién cac hé khuyén nghi dya trén viéc két hop céc tiép can khac nhau,
dugc goi 1a tiép can lai (Hybrid Approach) hay hé khuyén nghj lai (Hybrid
Recommender System). Robin Burke da khao sat cac phuong phap lai cho
hé khuyén nghi va trinh bay tom tit 7 nhom phuong phép tiép can lai phd
bién: Lai co trong sd (Weighted Hybrid); Lai chuyén ddi (Switching
Hybrid); Lai tron (Mixed Hybrid); Lai két hop dic trung (Feature
Combination Hybrid); Lai theo dot (Cascade Hybrid); Lai tang cudong dac
trung (Feature Augmentation Hybrid); Lai meta (Meta-Level Hybrid) [25].

1.4.4 Tiép can phén tich mang xa hoi

Bén canh viéc khai thac thong tin s¢ thich cia ngudi dung dya trén dir
liéu quéa khir nhu tiép can CB, CF thi tiép can phan tich mang xa hoi thyuc
hién khuyén nghi dya trén viéc xem xét anh hudng, chi phéi hanh vi s¢&

thich ctia nguoi ding thong qua cac mbi quan hé xa hoi (Hinh 1.7)
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Hinh 1.8: Minh hoa khuyén nghi xa hoi

1.4.5 Xu hwéng méi cho hé khuyén nghi

Két hop sir dung thong tin ngir canh dé nang cao hiéu qua khuyén nghi
[3, 6]. Xem xét sy anh hudong cua thoi gian, xu huéng dén két qua
khuyén nghi nhu thé nao [22, 109].

Tim cach két hop thong tin x3 hoi 16 rang, tim 4n vao cac phuong phap
truyén thong [22].

Tiép can lai nham giai quyét nhitng han ché ctia mdi phuong phap khéac
nhau [5, 22, 25].

Luu vét, thu thap thong tin tiém an vé hanh vi cua nguoi ding tir
Internet dé x4c dinh s& thich cua ho.

Uu diém, han ché cua céc cach ti€p cin truyén thong va xu hudng cho

hé khuyén nghi c6 thé tom tit trong bang 1.2.

Bang 1.2: Uy, nhugc diém céc cach tiép can phd bién va xu hudng nghién ciru.

Uu diém & Tiép cén truyén thong va xu hudéng
Han ché Truyén thng Xu hudng
Noi Loc | CBkét | Phantich | Khai thac
dung Cong tac hop mang xa | thong tin
(CB) (CF) CF héi ngit canh
Phu hop vén ban Co Co Co Co Co




Pa dang ddi tugng Khong | C6 Co Co Co
khuyén nghi

Han ché vé phan tich ngi | Co6 Khéng Khong | Khong Khong
dung

C6 thé da dang hoa Khong | C6 Co Co Co
khuyén nghi.

Nguoi ding méi (khoi | Co Co Co Co Co
dong lanh)

Déi tuong méi Khong | C6 Co Co Co
(khé1 dong lanh)

Vian dé ma trén thua Khong | C6 Co Co Co
C6 thé giai quyét ma tran | Khong | Khong Co Co Co

thua, khéi dong lanh

Kh6 khin chung:

* Dir ligu 16n.

* D9 chinh xéc, chét lugng khuyén nghi chua cao.

* Dir li¢u danh gia thua.

e Chua c6 phuong phap tot dé danh gia két qua, chit lugng khuyén nghi.

* Vén dé khoi dong lanh.

Trong linh vuc hoc thuat, cac NCV thuong dua trén y kién dé xuat coa
gido su, dong nghiép, nhitng ngudi c6 kinh nghiém dé dwa ra nhimng quyét
dinh lién quan dén cong viéc nghién ctiru khoa hoc nhu: chon hoi thao goi

bai, chon ngudi hgp tac, chon bai bdo dé doc, v.v... P& thyuc hién dugc viéc

khai thac cdc mdi quan hé xa hoi trong hoc thuat, chuong tiép theo s& trinh

bay viéc rat trich, m6 hinh héa cdc mang xa hoi hoc thuat tir kho dir ligu

bai bao khoa hoc.

Chuong 2 - Xac dinh va mé hinh hoa mang xa héi hoc thuit

2.1 Giéi thiéu

Vé6i muc tiéu phat trién cac phuong phap khuyén nghi trong linh vuc

hoc thuét dya trén tiép can phéan tich mang xa hoi, luan 4n can xem xét: (1)
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Chuan bj kho di liéu hoc thuat da 16n va du phong phu; (2) Xac dinh va
mo hinh cdc mbi quan hé xi hoi hoc thuat; (3) Khai thac cac mbi quan hé
hoc thuét dé phat trién cac phuong phap khuyén nghi.

V& céc kho dit liéu hoc thuét thi cac nghién ciru phd bién hién nay thuc
hién trén nhiéu tap dir liéu khac nhau dwogc rat trich tir nhiéu ngudn khac
nhau. Chéng han, Chen va cong sy [27, 28, 29], S. D. Gollapalli va cong su
[48], thi tién hanh thir nghiém trén dir liéu dugc trich xuét tir CiteSeerX .
Trong khi d6, Tang va cong su [117], Sugiyama va cong sy [111, 112,
113], Luong va cong su [75, 76], tién hanh thuc nghiém trén tap di li€u bai
béo khoa hoc duge trich xuét tir cac hoi thao chuyén nganh va gan nhan thi
cong. Mot s6 nghién ctru phd bién khéc thi trich xuat tir kho dit liéu khoa
hoc DBLP? dé xdy dung tap dit liéu thuc nghiém. Noi chung, theo hiéu biét
ctia chiing toi thi hién nay chua c6 nhiing tap dit liéu chuan (benchmark)
dbi v6i cac bai toan khuyén nghi trong linh vuc hoc thuat. Bén canh do,
cho dén nay thi nhitng théng tin c6 duge tir cac tap dir liéu phd bién cho
download nhu DBLP, CiteSeerX van con kha han ché, thiéu nhiéu thong
tin can thiét (bang 2.1). Vi vay, viéc xay dung va lam giau mot kho dit liéu
khoa hoc du 16n va du phong phit va cong b rong rai cho cong dong tham
khao dé tién hanh cac danh gia thyc nghiém 14 can thiét.

Chuong ndy s& tap trung trinh bay 2 phan chinh: (1) Giai phép, két qua
cua viéc xdy dung va lam giau kho ditr li¢u hoc thuat; (2) Mo hinh cac
mang xa hoi hoc thuat ASN, ciling nhu cac phuong phap lugng hda trén céc
mang x3 hoi hoc thuat ASN. Két qua lién quan di duoc cong bd trong céac
cong trinh: [CT.5, CT.6, CT.7, CT.9, CT.10, CT.14].

2.2 Xay dung va lam giau kho dir liéu hoc thuit
Qué trinh xay dung va lam giau kho dir liéu hoc thuat c6 thé minh hoa tom

tat thong qua hinh v& 2.1.

! http://csxstatic.ist.psu.edu/about/data
? http://dblp.uni-trier.de/xml/
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Cac thy vién hd tror || Cac thur vién khang ho tror || Ngudn dir ]
thu thap theo giao || thu thip theo giao thirc jicusincs || <™ f'DF
thifc OAI-PMH OAI-PMH (Amet Miner b DBLP thu thap
(CiteSeerX) MAS, ACM, v.v)

Phan hé thu thdp
(Crawler)

Phan tich bai

Phan tich HTML

i Phan tich XML bdo PDF diing
dung cac patterns

GATE
Framework

Kiém tra tring I3p, gidi quyét nhap nhing tén tac gia

C___
Kho dir liéu bai
bdo khoa hoc

CEEEE.

Cac mans x3 héi hoe thudt

Hinh 2.1: Tich hop dit liéu bai bao khoa hoc tir nhiéu ngudn khéng ddng nhét
Két qua kho dir liéu da xdy dung (CSPubGuru)

Tinh dén thang 03/2013, luan an da thu thap dugc hon 6 tri€u bai bao
chuyén nganh khoa hoc may tinh va thong tin lién quan. Tap dir liéu da thu
thap, tich hgp dat tén 1a CSPubGuru. Kich thudc va thong tin luu trit cua
CSPubGuru dugc trinh bay trong bang 2.4 va hinh 2.4. Hién nay,
CSPubGuru va cac tip di liéu thuc nghiém lién quan dugc cong bd tai:
https://sites.google.com/site/tinhuynhuit/dataset.

Bang 2.4: Thong tin bai bao tir DBLP, CiteSeerX, CSPubGuru

Thong Tin bai bao | DBLP | CiteSeer CSPubGuru
Tiéu dé v v v
Tac gia v v v
Co quan v
Tom tat v v
Noi cong bd v v v
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Nim v v v
Tt khoéa v 4

Théng ké dir liéu

10000000 6,691,410
4,174,545
5000000 2,359,030 2,292,964 '
gy ! -
CiteSeer DBLP Dt liéu
tich hop

Hinh 2.4: Kich thuéc kho dit ligu tich hop tinh dén 03/2013.

2.3 Xac dinh va m6 hinh mang xa hoi hoc thuit (ASN)

Tt kho dit liéu hoc thuat thu thap dugc, ching ta c¢6 thé nhan dién ra

mot s6 doi twgng nghién ctru nhu: nghién ctru vién, bai bdo khoa hoc, cac

trudng, cac vién hay co quan céng tic cua cac tic gid. Hinh 2.5 minh hoa

cac mang xa hdi co thé quan sat dugc tir kho dir 1li€u hoc thuat.
ASN = (CoNet, CiNet_Author, CiNet Paper, AffNet, M)

-+ F

CoNet<R, E;>: Mang cong tac dong tac gia.
CiNet_Author <R,E,>: Mang trich din ctia céc tac gia.
CiNet_Paper <P, E;>: Mang trich din ctia cac bai bao khoa hoc.
AffNet <Aff, E,>: Mang cOng tic gilra cac vién, truong.
M: Céc phuong phép tinh toan trén ASN. Cac phuong phap tinh toan
moéi duge dé xuat trong thanh phan M:
* M5 hinh hd so ciia NCV

- S¢ thich dya trén xu huéng [CT.02]

- Uy tin cua nghién ctru vién [CT.03]

- Mirc d6 nang dong cua nghién ctru vién [CT.03]
+ Mo hinh cac mbi quan hé dya trén xu huéng

- Xu hudéng cong tac gilta cdc nghién ciou vién: RSSH(r,r),

MPRS+(r;,17) [CT.01, CT.04]
- Quan hé gifra cac co quan (Org_RSS(o;, 0j)) [CT.03]
- Quan hé 10ng tin (dong tac gia va trich din) [CT.02]
12



Institutes

Collaboration =701
@/ \@ /

/Member of / \ Reseachers

Hinh 2.5: Cac cAu trac xa hoi tir kho di liéu bai bao khoa hoc.

Chuong 3 - Khai thic mang xi hgi hoc thuat dé phat trién cic phwong
phap khuyén nghi cong tic
3.1 Gi6i thiéu

Cong tac 1a hanh dong hay qué trinh hai hay nhiéu ca nhan, t6 chic
lam vi¢c cung nhau dé thuc hién mot muc dich chung3. Trong nghién ctru
khoa hoc, c6 thé quan niém cong tac nghién ciru 1a qua trinh 1am viéc cung
nhau cta nhimng NCV dé dat dugc mot muc dich chung trong viéc tim ra
céc tri thirc khoa hoc méi [61]. Cong tadc nghién ctru gitip cac NCV ¢6 co
hoi dé trao doi kién thirc, kinh nghiém. Nhitng NCV cang c¢6 nhiéu quan hé
cong tac tot thi cang c6 kha ning tao ra nhiéu tri thirc méi trong khoa hoc
[61, 74].

C6 thé noi d6i tac hay ngudi cong tac 1a mot trong nhitng yéu td then
chét quyét dinh chat lugng, két qua dat dugc cua qua trinh cong tac. Cau
hoi dat ra 1 1am thé nao c6 thé tim duoc nhitng ngudi cong tac phu hop?

Muc dich ctia chuong nay 1 trinh bay, phat biéu bai toan khuyén nghi cong

? http://oxforddictionaries.com/definition/english/collaboration
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tac trong nghién ctru khoa hoc va phat trién cac phuong phap méi dua trén
tiép can khai thac cac mdi quan hé xa hoi hoc thuat tir md hinh ASN (da dé
cap trong chuong trudc) dé gidi quyét bai toan nay cho timg nhom NCV
khéc nhau.

3.2 Bai toan khuyén nghi cong tic

Pinh nghia 3.1: NCV ¢6 dong téc gid (un-isolated researcher)

NCV c¢6 dong tac gia 1a cac NCV ma ton tai it nhat mot bai bao da
cong b trong quéa khir co dong tac gia véi mot NCV khéc.

Pinh nghia 3.2: NCV chura ¢6 dong tac gia (isolated researcher)

NCV chua c6 dong tac gia 1a cac NCV ma trong qua khu, tinh t&i thoi
diém hién tai chua c6 bai bao cong bd nao c6 dong tac gia véi mot NCV
khac.

Trong pham vi ludn 4n nay, ching t6i xem xét giai quyét bai toan
khuyén nghi cong tac véi ddu vao 1a mot NCV, hé thong c6 nhiém vy sinh
ra danh sach xép hang nhitng ngudi cong tac tiém ning. Bai toan cé thé
duoc dinh nghia mét cach hinh thuc nhu sau:

e Piu vao:

—  R={r}: tap tat ca cac nghién ctru vién.

—  P=/p): tap tat ca cac bai bao trong kho dir ligu.

— O={o}: danh sach céac co quan noi cac NCV dang lam viéc.

e  Piura:
- Xéc dinh ham f{r; 1) dé udc lugng tiém nang quan hé cong tac ciia
rER VO rER, ri £ 1.
- WrER, dya trén ham f chon TopN cac NCV tiém ning nhat, Rpopn C

R, Ryopn = <ry, 73, ..., Propn™>, (V61 TopN << |R|, "€ Rygpn, Vi #7)

dé khuyén nghi cho 7.
3.3 Trudng hop ciac NCV c6 dong tic gia
3.3.1 Tiép can phd bién
Hau hét cic nghién ciru phd bién nhat hién nay tip trung phan tich,

khai thac ciac mdi quan hé hoc thuat va st dung cac do do tuong ty dinh
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cuc bd va toan cuc nhu: Cosine, Jaccard, AdamicAdar, RSS dé thuc hién
khuyén nghi cong tac (Chen va cong su [27, 28, 29], Lopes va cong su
[72], Brandao va cong su [23]) (hinh 3.1).

Hinh 3.1: Nhitng phuong phap dua trén

\ < phan tich mang ddng tac gia c6 thé

) khuyén nghi cho ciac NCV c6 dong tic
: \_' / ) gia (nét duc trong hinh), nhung khong
T thuc hién duoc déi véi cac NCV chua co

/ ‘ ddng tac gia (quanh ddu chim hoi)
N~ T~

3.3.2 Cac phwong phap dé xuit

Pong gop ciia ludn an: D xuit phuong phap khuyén nghi dya trén
phan tich xu huéng quan hé giita cac nghién ciru vién: phuong phap RSS+,
MPRS+ thudc thanh phan M trong md hinh ASN [CT.1, CT.4].
Tém tit phwong phiap RSS+ va MPRS+

Piu vao: R = {r}: tp tit ca cac NCV co ddng tac gia (un-isolated)
CoNet = (R, E;): mang ddng tac gia giita cac NCV trong R
Diu ra:
*  Xéc dinh ham f(r,r) dé wdc luong mirc d6 tiém ning cho quan hé cong
tac cia r,ER vOi r,ER, 1; £ 1.
*  WrER, chon TopN cac NCV r,ER, r; # r; dé khuyén nghi cho r; dya

trén gia tri ham f{7,r;)

* Buée 1: Tinh trong sb theo xu hudng cho canh ndi giita 2 dinh u, v bat ky

trong CoNet theo cong thirc:
Direct_Sim (u,v, t)
frrena(W, v, to)
= EVCENH fTrend (u' G tO) ’

0, nguoc lai

N&u ton tai canh gitta u, v trong E;

Vi, frrena (W, ¥, to) 1a ham phu thudc yéu t6 xu hudng cong tac:
t 1
fTrend (u' £ tO) = th:to n(u' v, ti) * e(tc—ti))
Trong do:

— Ny la tdp cdc dong tac gid ciia u.

- n(uvt): 56 bai bdo u va v cong tac viét tai thoi diém t;.
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—  to:mam bat dau xem xét xu huéng cong tac
— t.inam hién tai
+ Buwée 2: Tim tit ca cac dudng di don PEP,.y c6 d) dai nho hon 4 gilta 2 dinh
u, v bit ky trong CoNet.
VueR :
Duy¢ét theo chiéu sau tir dinh u, qua k dinh (zy, 25,..., zx) (z; 1la u, z 1a v, v6i
VVER, v =u), voi k<5
Thém p= (zy, z,..., zx) vao tdp P,
+ Bude 3: Tinh trong s6 theo xu hudng cho tit ca cac dudng di don PEP, .
VuER, VVvER, u = v:

Vp€EP,,,tinh:
k-1

WeightOf DirectPathy,(u,v, ty) = HDirect_Sim(zi,ziH, to)
i=1
* Buéc 4: Tinh mic d§ quan hé giita 2 dinh u, v trong CoNet:
Theo RSS™:
Indirect_Sim(u, v, ty) = Indirect_Simpgg+
= z WeightOf _DirectPath, (u,v, ty)
Pi'Puy
Theo MPRS™:
Indirect_Sim(u, v, ty) = Indirect_Simypps+
= max (WeightOf_DirectPathpi(u, v, to))

Pi'Puy
* Buée 5: Thyc hién khuyén nghi
V 1, iE€R, ri=r;:
- f(1;, rj) = Indirect_Sim(r;, 1j, to)
- Chon TopN céc 1j 6 f(1;, 1j) 16n nhit dé khuyén nghi.
Dé phirc tap tinh todn: O(\R|* &). (d: bdc trung binh ciia mét NCV = 2|E|/|R|)

3.3.3 Thwe nghiém danh gia

Hién nay chua c6 tap dit liu chuan dé danh gia cho bai toan khuyén
nghi cong tic. Hau hét cic nhém nghién ciru déu tién hanh thyc nghiém
trén tap dir liéu do ho thu thap va xay dung. Vi tinh phd bién cia DBLP,
NCS da chon thyc nghiém trén tap DBLP va tap CSPubGuru ty xay dung.
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V& phuong phap danh gia cho hé khuyén nghi, day 1a mot van dé van

dang dugc nghién ciru. Nhitng nghién ctru phd bién dung két qua tién doan

lién két dong tac gia dé danh gia hiéu nang cua cac phuong phap khuyén
nghi cong tac [27, 28, 29, 117]. Ching han, hé thong khuyén nghi A cong

tac v6i B. Sau do, A c6 cong tac v6i B thi d6 1a mot khuyén nghi ding,

nguoc lai 12 sai (hinh 3.3). Luan an ciing dung két qua tién doan lién két

dong tac gid dé so sadnh hi¢u ning cac phuong phap dé xuat voi mot s

phwong phap ph bién khac.

Hién tai

.t

~— &

A

I Khuyén nghi

'

k'/*

Khuyén nghi ding

Hinh 3.3. Minh hoa danh gia d6 chinh xac khuyén nghi cOng tac

3.3.3.1 Thiét lap thue nghi¢m cho DBLP va CSPubGuru

*  Huén luyén: Co-Author Net [2001-2005]

* Danh gia (GroundTruth): Co-Author Net [2006-2008]

Dir liéu ddu vao: phan cac NCV dau vao theo nhom bac: Thap, Trung
Binh, Cao. Chon ngau nhién 300 NCV, tir 3 nhom bac Thap, Trung

Binh, Cao.
3.3.3.2 Két qua thue nghiém

09
08
0.7 +
0.6
0.5 -
0.4
03
0.2
01

u Cosine

| Wlaccard

- Adamic-Adar
" ERSS

: u RSS+

u MPRS

Topl | Top2 | Top3 | Top? | Tops
(Co-Author Net 2006-2008)

u MPRS+

Mangkiémtra

Hinh 3.4 Két qua tién doan déng tac gia trén
tap DBLP

m Cosine

W Jaccard

W Adamic-Adar
mRSS

m RSS+

u MPRS

 MPRS+

(Co-Author Net 2006-2008)

Mangkiémtra

Hinh 3.5 Két qua tién doan déng tac gia trén
tap CSPubGuru
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Bang 3.2: Két qua tién doan ddng tac gia trén tip Bang 3.3: Két qua tién doan dong tac gia trén

DBLP tap CSPubGuru
Mang kiém tra Mang kiém tra
Phﬁ{fﬂg (Co-Author Net 2006-2008) Phlﬁfmg (Co-Author Net 2006-2008)
pRap Topl |Top2 |Top3 | Top4|Top5 Phap Topl|Top2|Top3 | Top4| TopS
Cosine 0.47] 0.42] 0.39] 0.37| 0.35 Cosine 0.59] 0.53] 0.49] 0.45] 0.44

Jaccard 0.52] 0.44] 0.41] 0.39] 0.37| Jaccard 0.62| 0.56] 0.52] 0.49] 0.47

ﬁg:f‘ic' 0.61] 0.55 0.52| 048] 0.44 ﬁg:f‘ic' 0.70] 0.63] 0.59] 0.56] 0.53
RSS 0.70] 0.64] 0.60| 0.57] 0.55] [RsS 0.73| 0.671 0.64] 0.61 0.58
MPRS 0.70| 0.64| 0.61] 0.58] 0.55] |MPRS | 0.74] 0.67] 0.64] 0.61] 0.59
RSS+ 0.76| 0.70] 0.65| 0.62| 0.60] [RSS+ 0.76| 0.73| 0.68] 0.65 0.63

MPRS+ 0.77 0.71] 0.67] 0.64| 0.61] |[MPRS+ | 0.79] 0.74] 0.70| 0.67] 0.64

3.3.3.3 Nhén dinh
Phuong phap dé xuat (phan tich quan hé dua trén xu hudng) cai tién do
chinh x4c khuyén nghi cong tac cho cic NCV c6 lién két dong tac gia
so véi cac phuong phép tuong tu dinh phd bién hién nay.
3.4 Truong hop ciac NCV chwa cé dong tac gia
3.4.1 Tiép can ciia lun 4n
Khong c6 cac thong tin dong tac gia, qué trinh cong tac cac phuong
phap phan tich mang dong tic gia phd bién hién nay khong thé thuc hién
dugc (hinh 3.1). Dé giai quyét vin dé nay, luan an da dé xuit dung céc
thong tin hd trg khéc: twong tu sé thich nghién ctru, quan hé cla cic co
quan, muc do quan trong, va tich cuc cua céc nghién ctru vién. Céac thong
tin ho trg nay dugc dung nhu tap dic trung dé hoc mo6 hinh tién doan lién
két dong tac gia dva trén hoc may giam sat [CT.3].
3.4.1.1 Twong tw ndi dung nghién ciru

b6 twong tu ndi dung nghién ctru cia r va r' dugc tinh nhu sau:
(Wr.wy,)
lw Il llwy |l

Trong d6, w,: vector biéu dién sd thich nghién ctru ctia 7.

ContentSim(r,r") =

3.4.1.2 Quan h¢ giira cac co quan
Gia thuyét: nhirng mdi quan hé moi tiém nang thuong xuét phat tir cac co

quan c6 quan h¢ cong tdc manh.
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Coll_Num(o;,0;41)
Total_Coll_Num(o;)
k

W(Oi’ 0i+1) =

Path_Weight, (0,0") 1;[ w(0;,0i41)
0rgRS(o0,0") = z Path_Weight,, (0,0")
i=1
3.4.1.3 Uy tin ciia NCV
Gia thuyét: uy tin cia NCV cang cao khi ho ¢6 nhiéu trich dan ciia nhiing
NCV uy tin khac. Ludn an dung CiNet Author<R, E;> trong m6 hinh ASN
dé xudt dé tinh uy tin ciia mot NCV.
e I.Rate(r;) outlinies I.Rate(r;)
+ dx( z |0uthk(r])| T)

rjhas no

I.Rate(r;) =

Trong do,
e N: Tong sb cic NCV trong mang trich dan (CiNet_Author)
|OutLink(r)|: s6 lugng cac out-link cua r
e d: nhan t6 thim thau (damping factor) trong Random Walk with
Restart (RWR) (H. Tong va cong sw [121]).
3.4.1.4 Dy nang dong cia nghién ciru
Gia thuyét: NCV ning dong néu ngély cang cho ra nhiéu bai bdo.
Jactive (1, t0) = Xizo N(r, t1) * =5 (tc - trong do,

* t.:ndm hién tai

*  to: ndm bat ddu xét mirc 46 ning dong

e N(r, t;): s6 lugng bai béo ctia NCV r tai thoi diém t;
3.4.2 Phuong phap danh gia
3.4.2.1 Pj chinh xac tién doan lién két

Tuong tu véi cac nghién ctru [28, 117], dé lugng hoa do chinh xac tién
doan lién két cho cic NCV chua c6 dong tac gia can dugc khuyén nghi véi
cac NCV khac, luan an dung cic do do pho bién trong truy van thong tin
nhu d§ chinh xac (Precision), d§ bao phu (Recall), d6 do F, dd chinh xéc
trung binh AP (Average Precision) [9]. Néu hé thdng tién doan mot cap
(mdt NCV chua co déng tac gid va mot NCV khéc) s€ 1a mdt cong tac
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dong tac gia va mdi quan hé dong tic gid ndy xay ra trong tuwong lai thi
xem nhu day 1a mot ti€n doan dung, nguoc lai 1 sai (hinh 3.3).
3.4.2.2 Dé xuit phwong phap danh gia chit lwong cong tic

Luan 4n dua ra gia thuyét: "Mot quan hé cong tac tot hon nhimg quan
hé cong tac khac néu né tao ra nhiéu bai bao hon". Khi d6, chit lugng cua
TopN nhiing ngudi cong tac tiém ning dugce khuyén nghi c6 thé lugng hoa

nhu sau:
TopN

Collaboration_Quality_TopN(r,{r;}) = z %* Coll_Num(r,r;)
i=1
{r;}: 1a sanh sach xép hang cac NCV khuyén nghi cho .
Coll_Num(r,r;): s6 1an ddng tac gia cia r voi r:.
3.4.3 Thue nghiém
3.4.3.1 Tap dir liéu thuc nghiém
= Rut trich tir CSPubGuru trong khoang 2001 - 2011
= Researchers: 807.005
= Publications: 1.266.790
= Go: [2001, 2005] (Chon NCV chua c6 dong tac gia)
= G;:[2006,2011] (Chon dir liéu huan luyén va kiém tra)
= NCV chua c6 dong tac gia: 1491
3.4.3.2 Két qua thue nghiém

Average Precision —#—ContentSim (Bascline)

0.8039 08039 08122 08045 08042 08113 4~ ContentSim, OrgAS
:g 500.00
06 | 4~ ContentSim, OrgRS, |. Rate
05 05328 400.00
¢

= ContentSim, OrghS, |. Rate,
ActiveScore

01 20000
0
OrgRS, L Rate.
i OgRS  ORS,  OrgRS, 10000
(Baseline)  OrgAS ~ OrgS,  OvgRS & LRate  LRate, )
IRate  IRate& 2 000 Cgfes, L ek, Actiontiors
ActiveScore 1 2 3 4 5

Hinh 3.8: D§ chinh x4c tién doan dong téc gia AP Hinh 3.9: Chét lugng tién doan dong tac gia
khi thém céc dac trung moi. khi thém cac dac trung moi.

Nhén dinh:
+  Tuong tu sé thich khong anh huong dén quyét dinh cong tac.

*+  Quan hg giita cac co quan (OrgRS) 14 yéu té dong vai trd quyét dinh.
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+ Do ning dong ciia NCV 1a yéu t6 quan trong quyét dinh chit luong

cOng tac.

Chuong 4 - Khai thac mang xi hgi hoc thuat dé phat trién cic phwong

phap khuyén nghi bai bao khoa hoc
4.1 Giéi thiéu
Trong pham vi luan 4n, khuyén nghi bai bdo khoa hoc cho NCV 1a bai

toan v&i dau vao 1a mot hay nhiéu NCV va tap cac bai bao khoa hoc quan

sat dugc. Hé thong s& tra vé danh sach xép hang cac bai bao khoa hoc tiém

ning, ing v4i quan tAm nghién ctru ctia mdi NCV.

4.2 Bai toan khuyén nghi bai bio khoa hoc

Cho trudec,

R = {r}: tap tit ca cic NCV

P = {p}: tap tit ca cac bai bao di quan sat.

R, C R: tap nhitng nghién ctru vién r&R da thé hién danh gia, quan
tdm véi céac bai bao khoa hoc pEP.

P, C P: tap nhiing bai bao dugc NCV r danh gia, thé hién sy quan
tam thong qua viéc trich dan.

Existed Rating = {v(r’, p’)}, thé hién mirc d¢ lién quan cuia bai bao
p’EP,v6iNCV r’'ER,,

Muc dich cia hé khuyén nghi bai bao khoa hoc 14 xay dyng ham hiru

ich f(r,p) va udc lugng gia tri cia ham fdé tién doan xem r s€ quan tam

dén p nhiéu hay it, hay p tiém ning va hitu ich d6i v&i  nhu thé nao.

Déi voi mbi NCV 7;, hé khuyén nghi can chon TopN bai bao khoa hoc,

Propy = <p1, P2, ..., Propy™, tiém ndng va hitu ich nhat doi véi NCV r;

dé khuyén nghi. Cac bai bdo P,y = <pi, P2 ..., Propy™> dugc chon théa

man cac diéu kién sau:

i) VYpr € Pron, v(ri py) & Existed Rating. Ttc phai khuyén nghi

nhiing bai bao p; ma NCV r,chua biét.

ii)  Vpr € Prop, f(ripi) = f(ripis1), voi 1 <k <n-1. Thc tap cac bai béo

khuyén nghi Py 12 tdp c6 thir ty. Bai bdo dung trudce co gia tri
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ham hiru ich f 16n hon hodc bang bai bio dung sau va wu tién
khuyén nghi cho 7; hon.

iii) Vi € Propn, Ypuo 1ec€P\Propss thi flr1,p3) = fir Puoreo)- Titc g trj
hitu ich ctia cic bai bao dugc khuyén nghi, duge xic dinh thong
qua ham f, phai 16n hon hodc bang nhimng bai bdo khong dugc
khuyén nghi.

4.3 Kho Kkhiin, thach thirc

Tuong tu cac hé khuyén nghi khac, hé khuyén nghi bai bao khoa hoc

cling c6 nhting kho khan, thach thtrc nhu:

e Dir liéu 16n. Khong gian NCV R va bai bao P 1a rat 1on.

* Ma tran dénh gié thua. Ma trdn thé hién su danh gia, quan tam cua
cac NCV ddi véi céc bai béo 1a rat thua.

e Vin dé khoi dong lanh. Quan sat thiéu hay khong thé quan sat
dugc cac thong tin vé NCV, ciing nhu bai bao khoa hoc.

¢ Chua c6 tap dir liéu chuan cho thuc nghiém, danh gia.

¢ Do chinh x4c khuyén nghi chua cao.

e Chua c6 phuong phap phu hop dé danh gia két qua bai bao khuyén
nghi.

4.4 Phuong phap pho bién va dé xuit

Luan an dé xuat khai niém 10ng tin va phuong phap luong hoa long tin
trong linh vuc hoc thuét. Tiép cén cua luan an dya trén khai thdc mang xa
hoi hoc thuat ASN (mang trich din & mang déng tac gid). Két hop xu
hudng so thich va quan hé 1ong tin cia NCV dé thuc hién khuyén nghi bai
béo tiém nang c6 lién quan [CT.2, CT.9].
4.4.1 Xu hwéng s& thich cia NCV (CB-Recent): trén thuc t& quan tim
nghién ctru cia NCV s& thay doi theo thoi gian va bi chi phdi boi ndi dung
clia nhirng bai bao gan day nhiéu hon so véi nhimng bai di cong bd qua lau
trong quéa khir. Suyigama va dong nghiép da khai thac yéu t6 thoi gian, dé

xuat phuong phap khuyén nghi bai bao dya trén mo hinh quan tim nghién
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gan day cua NCV, goi tit Ia CB-Recent [111]. Phuong phap CB-Recent co

thé tom tit nhu sau:

Piu vao: R = {r}, tdp cac nha nghién ctru quan sat dugc
P = {p}, tap bai bao cua cac nha nghién ctru.
Piu ra: VreR, tra vé TopN nhitng pEP dwa trén gi4 tri hitu ich tién doan.
Buéc 1,2: VpeP.
»  Rut trich phan tiéu dé va tom tit. Loai bo stopwords va stemming.

*  Xay dung vector biéu dién ndi dung bai bao p, 1a E, dung phuong phap
gan trong s6 TFIDF.
Buwére 3: Xay dung vector Profile cho cac NCV r&R, Fr)
VreR: xay dung vector profile Fr) cho mdi nha nghién ctru .
P = Y1, eV (tet) « E, Trong d6
v: hé s6 xu hudng. (y €[0,1]. Trudong hop don gian o = 1)
t.. nam hién tai thuc hién khuyén nghi.
{(py): ndm cdng bd cua bai béo p;.
n: Tong sb bai bao ma r cong bd trong qua khir.
Budc 4: Thyc hién khuyén nghi
VreR, YperP
* firp) = Simcy(r,p) = Cosine(F,, f,)
e Chon TopN nhing pEP ¢6 f(r,p) 16n nhit khuyén nghi cho rER.
D phiic tap: O(R||P)) (R|: s6 lwong NCV, |P|: s6 lwong bai bdo)

4.4.2 Xu huwéng quan hé long tin va sé thich (CB-TrendTrust)

Bén canh quan tdm nghién ctru, cdc NCV thuong dat long tin vao mot
s6 chuyén gia trong linh vuc, ciing nhu hanh vi lan theo cac bai bao tham
khao va trich ddn dé chon bai phu hop lién quan dén quan tdm nghién ctru
ctia hg. Do d6, luan 4n da dé xuét phuong phap luwgng héa xu huéng long
tin két hop xu huéng nghién ctru cia NCV dé phat trién phuong phap
khuyén nghi bai bao khoa hoc lién quan cho NCV.

Piu vao: R = {r}, tdp cac nha nghién ctru quan sat dugc
P = {p} tap bai bao cla cac nha nghién ctru.

Piu ra: VreR, tra vé TopN nhitng pEP dwa trén gi4 tri hitu ich tién doan.

Buéc 1: Xay dung mang trich dan CiNet_Author, CoNet giita cac NCV
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Buéc 2: M6 hinh hoa quan tdm nghién ciru cia NCV
VpEP, tién xir Iy, vector hoa bai bo p dung TFIDF, f,
Vr&R: xay dung vector profile Fr) cho mdi nha nghién ctru .
B = T eVt t®d « £ (n: tong sb bai béo cua r da cong bo)
Buéc 3: Luong hoa quan h¢ long tin cha r; va 7; tinh tir thoi diém 1,
Werust (ri, T, to) dua trén quan hé trich dan.
VrER, VriER, 1 # 1}
;—C:to NumColl(r;, 75, t;)

eV*(tc—ti) x TOtalCOll(Ti, tO)
E§f=t0 NumcCitation(r;, 7y, t;)

WeoAuthor (ri' Ty to) = frrend (rir UL to) =

Weite (T T, tg) = —
cice (11,77, to) eV*(te=t) x TotalCitation(r;, ty)

Wtrust (ri’ Tj» tO) = Wcite (Tir Tj, to)

ZrMECoAuthor(ri) Weoauthor (Tis Tus to) * Weite (ru’ T, to)
|CoAuthor (r;)|

- NumCitation(r,1,1;): s6 1an r; trich dan r; trong nam f;.

+

- TotalCitation(r; ty): Téng s6 trich dan cua r; tinh tir to dén hién tai (¢.).
- NumColl (r; 1, ty): s6 1an ma r; ddng tac gia voi r; trong ndm ¢;.
- TotalColl(r; ty): téng $6 cOng tac cua 7; tinh tr nam ¢,.
Buéc 4: Tinh mirc do long tin ctia 7; v6i bai bao p; tir thoi diém to, Wousi(Yis Pjr to)
Vr.ER, Vp,EP

Wtrust (rir pj, tO) = TkEAMfé)XTS(pj)(WtruSt i1y to))

(v6i aj € A: tap cac tac gid cua bai bao p;)
Bude 5: Két hop 1ong tin v&i xu hudng nghién ctru cia NCV.
Lap Vr.ER, Vp,EP
Slrpjte) = @ * Wese (1, 0j,to) + (1 — @) * Simeg (ri, p;)
- Chon TopN céc piEP c6 f(r,p;ty) 16n nhét dé khuyén nghi.
Dé phire tap: O(R||P|) (I: 56 tdc gid trung binh ciia mét bai bdo)

4.5 Thyc nghiém, danh gia

4.5.1 Tap dir liéu va thiét 1ap thue nghi¢m

St dung tip dir liéu CSPubGuru dé tién hanh thyc nghiém
(https://sites.google.com/site/tinhuynhuit/dataset). Tuong tg cac nghién
ctru lién quan khac, luan an chia dir liéu theo cac khoang thoi gian 1a qua
khir (trude 2006) va twong lai [2006-2008]. Dir liéu qua khir dé phan tich,
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khuyén nghi. Dir liéu tuong lai lam GroundTruth dé dénh gia d6 chinh xac
khuyén nghi.
e 1000 NCV va bai bao cta ho trude 2006 = dit liéu dau vao.
e GroundTruth: cac bai bdo 1000 NCV nay trich dan tir 2006 dén 2008
(52.254 bai).
4.5.2 Phuong phap danh gia két qua khuyén nghi
TopN nhitng ddi twong tiém ning tra vé tir hé thong s& dugc dung dé
danh gi4 do chinh x4c ctia phuong phap khuyén nghi. Néu trong tuong lai,
NCV c6 trich din bai bao dugc hé théng khuyén nghi cho ho thi xem nhu
khuyén nghi dung, nguoc lai 14 sai (hinh 4.1). Cac d¢ do danh gia dugc
dung pho bién trong cac nghién ctru hién nay déu c6 ngudn gde tir linh vyc
truy van thong tin (IR). Tuong tu cic nghién ctru ciia Sugiyama va Kan
[111, 112, 113], ching t6i tap trung phén tich két qua thuc nghiém véi do
do NDCG [58], MRR [123].

Training Data (trué'c 2006) Testing Data [2006-2008]

{; P N (’ Khuyén nghj diing
= trich dén L} Pt
Recommend | = / B ~

i g
( i = Khuyén nghj sai

E P Khong U o

trich dan

TopN

Hinh 4.1 Minh hoa cach tinh d6 chinh xac khuyén nghi bai bao

4.5.3 Két qua thye nghi¢m
Béng 4.1 Tom tit so sanh, danh gia cac phuong phap khuyén nghi bai bao

Phuwong phap Khuyén nghi D¢ do dinh gid
' | NDCG@5 | NDCG@w10 | MRR
(CF-kNN, k=40) 0.0357 0.0330 0.0934
CB 0.2945 0.2334 0.5128
CB+R+C, Th;=0.8 0.2877 0.2282 0.4985
CB-Recent 0.3577 0.2735 0.6142
CBTrendTrust 0.3610 0.2778 0.6164
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4.5.4 Nhan dinh

e Tiép can CF cho thdy khong phai 1a tiép can phu hop cho bai toan
khuyén nghi bai béo lién quan, trong khi tiép can CB 1a tiép can phu
hop ma cac nghién ctru hién nay dang dung cho bai toan nay.

¢ Khai thic yéu t6 xu huéng dé mo hinh hoa s thich NCV di cai tién
dang ké d¢ chinh xac khuyén nghi.

e Két hop ndi dung va quan hé long tin gép phan cai tién do chinh xac
khuyén nghi bai bao, nhung chua dang ké. (Tiép tuc nghién ctru).

1. KET LUAN

Cic két qua dat dwoc
Nham hd trg cac NCV dé dang hon trong viéc tim kiém, khai thac cac

thong tin hoc thuat, ludn an di tip trung nghién ctru va phat trién cac
phuong phap khuyén nghi dva trén tiép can phan tich mang xa hoi cho hai
bai toan chinh: (1) Khuyén nghi cong tac; (2) Khuyén nghi bai bio khoa
hoc. Sau qué trinh nghién ctru thyc hién, luan an da dat dugc mot s6 két
qué c6 y nghia khoa hoc nhu sau:

(1) Khao sat, phan tich, danh gia cac cach tiép can cho hé khuyén nghi va
cac nghién ciru lién quan dén khuyén nghi théng tin hoc thuat.

(2) P& xuit mé hinh hoa cac mang xa hoi hoc thuat nhan dién dugc tir kho
dir liéu hoc thuét, mo6 hinh ASN [CT.6].

(3) Bai toan khuyén nghi cong tac cho NCV:

e Ddi véi NCVebd quan hé dong tic gia: dé xuat, cai tién cic phuong
phap phén tich xu huéng cong tac trong mang xa hoi hoc thuat ASN dé
khuyén nghi cac cong tac vién tiém ning. Cac phuong phap dé xuat
bao gdm: MPRS, MPRS+, RSS+ [CT.1, CT.4].

e Pbi véi NCV chua co quan hé dong tac gia: dé xudt tap dic trung dé
khuyén nghi nhitng mdi quan hé cong tac t6t, chat lugng [CT.3].

D¢ xut phuong phap danh gia chat luong cong tac [CT.3].
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(4) Bai toan khuyén nghi bai bio khoa hoc: phat trién phuong phap
khuyén nghi bai b4do khoa hoc cho NCV dua trén viéc khai thac mang
trich dan, quan hé 1ong tin trong mé hinh ASN [CT.2, CT.8].

(5) Xay dung kho dit liéu hon 6 triéu bai bao khoa hoc va trién khai thur
nghiém hé¢ théng tim kiém thong tin khoa hoc CSPubGuru
(www.cspubguru.com) [CT.5, CT.7, CT.9, CT.10, CT.14].

Gia tri thyc tién ciia ludn 4n

e Ung dung cac phuong phap khai thac mang xa hoi hoc thuat ASN vao
cac bai toan khuyén nghi trong linh vuc hoc thuat, hd trg cong dong
lam nghién ctru khoa hoc. Mot sé bai toan tng dung di dugc thua
nghiém nhu: khuyén nghi cong tac, khuyén nghi bai béo lién quan,
khuyén nghi hoi thao, tap chi gai bai.

e Két qua nghién ctru ca luan 4n vé hé khuyén nghi c6 thé ap dung cho
nhiéu linh vuc khéc nhau.

Viéc nghién ciru, phat trién cac phuong phép, hé khuyén nghi, giai
phap thong minh giup ngudi ding d& dang hon trong viéc tim kiém thong
tin lién quan 1a mot van dé 16n, con nhiéu kho khan, thach thic di va dang
thu hut nhiéu nghién ciru cua cong dong khoa hoc trén khip thé giGi.
Nhing két qua dat duoc budc dau gitip nghién ctru sinh ¢6 duoc nén tang
tri thirc dé budc vao linh vuc nghién ctru tiém nang nay.

Trong qué trinh thuc hién luan an, nghién ctru sinh cling tham gia mot
sb hoat dong khoa hoc khéc nhu:

e Hop tac véi nhom nghién ciru Dai hoc Arkansas, USA dé phat trién cac
phuong phap khuyén nghi goi bai dua trén tiép can phan tich mang xa
hoéi. [CT.12, CT.13].

e Chu tri cac d¢ tai nghién ctru khoa hoc: dé tai cap PHQG TpHCM loai
C, 2011 (nghiém thu loai tt); Dé tai co s, 2013 (nghiém thu loai kha);
Dé tai cap PHQG loai C, 2014-2015 (da hoan thanh bao cao giita ky);
Pé tai co s 2015 (dang thuc hién).
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