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I. MG PAU
1.1 Dan nhap

Viéc tim kiém théng tin khoa hoc dé thuc hién cac cong viéc lién quan
dén nghién ctu 1a nhu cau thuong xuyén, khong thé thiéu dbi véi nhiing
nguoi ldam nghién cau khoa hoc, dac biét 1a cac nghién ctu vién (NCV).
Cac NCV tré thi thiéu kinh nghiém tim kiém va xac dinh cac théng tin hiru
ich lién quan. Trong khi, cac NCV c6 kinh nghiém thi phai duong dau véi
qua tai thong tin. D¢ gilp ho d& dang hon trong viéc tiép can céc thong tin
hoc thuat hitu ich lién quan, hé khuyén nghi trong linh vuc hoc thuat 1a giai
phap dang dugc quan tdm nghién ctu trong nhitng nim gan day.

Céc bai toan khuyén nghij thong tin hoc thuat phd bién nhu: khuyén
nghi bai bao, cong tac, goi bai, v.v... cling nhu cac cach tiép can truyén
théng cho hé khuyén nghi 1 loc dwa trén thong tin ly lich (Demographic
Filtering), loc duwa trén noi dung CB (Content-Based), loc cong tdc CF
(Collaborative Filtering ), lai (Hybrid) phai dwong dau véi mot s kho khin,
thach thire nhu: dit liéu I6n, chua 6 dit liéu chuan (benchmark) cho danh
gia thuc nghiém, d6 chinh xac chua cao, van dé khoi dong lanh (cold-start),
chua c6 phuong phap phu 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 x& hoi, khai thac théng tin ngr canh va cac
phuong phap lai [23]. Trén thuc té, s thich va quyét dinh caa con ngudi
thudng chiu anh hudng bai nhitg ngudi c6 quan hé. Cac NCV thuong can
loi khuyén tir ban be, dong nghiép, thiy c6 dé dua ra nhitng quyét dinh
quan trong lién quan dén cac cong viéc nghién ctu. Do do6, luan an chon
tiép can phan tich mang x& hoi (c6 xem xét yéu t6 thoi gian) két hop mot sé
thdng tin khac, nham giai quyét nhitng han ché caa mot sé phuong phap
phd bién, tng dung khuyén nghi théng tin hoc thuat.

1.2 Muc tiéu, ngi dung cia luan an
— Muc tiéu chinh: nang cao két qua khuyén nghi thong tin hoc thuat dwa
trén tiép can phan tich mang x4 hoi.



— N@i dung thuc hién:
(1) Xay dung va lam giau kho di liéu hec thuat.
(2) Xay dwng m6 hinh mang xa hgi hoc thuat.
(3) Khai thac mang xa hoi hoc thuat > Phat trién mot s phwong
phap khuyén nghi tng dung vao bai toan:
o Khuyén nghi cong tac.
o Khuyén nghj bai bao khoa hoc lién quan.

1.3 Cac déng gop chinh caa luan an

(1) B¢ xuat md hinh mang x4 hoi hoc thuat ASN (Academic Social
Network) nhan dién tir kho dix liéu bai b4o khoa hoc. [CT.6]

(2) Bai toan khuyén nghi cong tac cho NCV
e Dbi véi 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 céc cong tac vién tiém ning. Cac phuong phap dé
Xuit bao gdm: MPRS, MPRS+, RSS+ [CT.1, CT.4].
e Dbi v6i NCV chua co quan hé dong tac gia: d& xuit tap dic trung
dé khuyén nghi nhitng méi quan hé cong tac tét, chat luong [CT.3].
e D& xuit phuong phap danh gia chat luong cong tac duoc khuyén
nghi [CT.3].

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

(4) Xay dung kho dit liéu hoc thuat hon 6 triéu bai b4o va hé thdng tim
kiém thong tin khoa hoc CSPubGuru (www.cspubguru.com) [CT.5,
CT.7,CT.9, CT.10, CT.14].

Luan an di tién hanh trién khai nhiéu thir nghiém trén cac tap dir liéu
c¢6 kich thugc I6n. Két qua dat dwoc dd ching minh duoc (bang thuc

nghiém) tiép can va hiéu qua cua cac phuong phap cai tién, d& xuit so véi
cac phuong phap phd bién hién nay lién quan dén céc bai toan khuyén nghi
théng tin hoc thuét.


http://www.cspubguru.com/

1.4 B6 cuc caa luan an

Luan &n bao gom 153 trang (khéng tinh phan phu luc), 12 bang, 29
hinh v& (khdng tinh bang va hinh v& trong phan phu luc), phan m¢ dau va
cac chuong muc: Phan mé dau; Chirong 1: Hé khuyén nghi: nhitng phuong
phép tiép can phd bién va xu huéng; Chirong 2: Xac dinh va mo hinh hda
mang xa hoi hoc thuat; Churong 3: Khai thac mang x& hoi hoc thuat dé phat
trién cac phuong phap khuyén nghi cong tac; Chuong 4: Khai thac mang
x& hoi hoc thuat dé phét trién cac phuong phap khuyén nghi bai bao khoa
hoc; Két ludgn va Huwdéng phét trien. Phan tai liéu tham khao gom 130 tai
liéu (bai bao hoi thao va tap chi quéc té). Ngoai ra, Luan an con c6 2 Phu
luc A, B b6 sung cac thong tin chi tiét cho phuong phép xay dung, ciu tric
va nguon dit liéu bai bao khoa hoc da thu thap.

I1. NOI DUNG LUAN AN

Chuong 1 - Hé khuyén nghi: nhirng phwong phap tiép can phé bién va

xu hudéng

1.1 Giéi thigu: chuong nay sé tap trung phan tich wu diém, han ché cua cac

phuong phéap khuyén nghi truyén théng. Tir d6 dan dén tiép can cua luan an

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

1.2 Khéi niém Hé khuyén nghi

e Hé khuyén nghi, tiéng anh 1a Recommender Systems hoic
Recommendation System, 1a nhitng hé théng dugc thiét ké dé hudng
ngudi ding dén nhimg ddi trong quan tam, yéu thich, khi luong thong
tin qua lon vuot qua kha nang xir ly ctia ngudi dung [25, 99].

e Theo Ricci va cong sy [100], hé khuyén nghi 1a nhiing cong cu phan
mém, k¥ thuat cung cap nhimng dé xuit cac ddi twong c6 thé hiru ich
v6i nguoi dung. Nhitng dé xuat lién quan dén quyét dinh cua nguoi
dung nhu: san phim nao nén mua, bai hat nao nén nghe, hay tin tuc

nao nén doc.



1.3 Phéat biéu bai toan khuyén nghi
Dinh nghia 1.1: Khong gian nguoi dung [57]

Khong gian ngudi dung 1a tap tit ca nhitng nguoi dung ma hé thong
quan sat duoc, dé thyc hién cac phan tich, khuyén nghi. Ky hiéu 1a U, U =
{ug, Uy, Us, ..., Up}.

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

Khong gian ddi tugng khuyén nghi 1a tap tat ca nhimg ddi tuong s&
dugc khuyén nghi cho nguoi dung. Tly vao ang dung cu thé, cac ddi tuong
khuyén nghi c6 thé 1a sach, béo, phim anh, dja diém, nha hang, khéch san,
con nguoi, V.v... Ky hiéu 1a P, P = {py, p2, Pa, -y Pm}-

Pinh nghia 1.3: Ham hzu ich [5]

Ham hitu ich f 1a anh xa f: U x P > R, dung dé wdc lugng muc do hitu ich
cia peP véi ueU. Véi R 1a tap c6 thir ty cac sé nguyén hodc thuc trong
mét khoang nhit dinh.

Phét biéu bai toan khuyén nghi
Cho trudéc,
e U = {uy, Uy, Uz, ..., Up}: khong gian ngudoi dung.
e P ={p1, P2, Ps, ..., Pm}: khong gian d6i tugng khuyén nghi.
Muc dich cua hé khuyén nghi 1a di tim ham hiu ich f, wdc lugng gid tri
caa f(u,p) (voi ueU, peP). Gia tri caa f(u,p) giap tién doan u s€ thich p
nhiéu hay it, hay p hitu ich d6i véi u nhu thé nao. D6i véi mdi nguoi ding
ueU, hé khuyén nghi can chon TopN dbi twong p P hitu ich nhat ddi véi
nguoi dung u dé khuyén nghi, Pron = <P1, P2, .. Propn™, (VGi TopN <<
m). Viéc chon TopN bao nhiéu I tly thudc vao nhu ciu théng tin cua
ngudi dung, cling nhu muc dich cung cip thong tin caa hé khuyén nghi.
Céc ddi tuong p €Popn, duoc chon thoa man cac diéu kién rang buoc sau:
1) VD € Propn, f(w,p) = f(W,P4q), v6i 1 <k <TopN —1. Tac la
tap cic dbi tugng khuyén nghi Proy 12 tap c6 thir tu. Déi twong
dung trude ¢6 gia tri caa ham hiru ich f 16n hon hoic bang dbi



tuong ding sau, hay dbi tugng dimg trude wu tién khuyén nghi cho
u hon dbi twong dirng sau.

i) Vpy € Propn, VDi € P\Propy, thi f(u,py) = f(u,p;). Tuc gia tri hiru
ich cua cac d6i tuong dugc khuyén nghi, duoc xac dinh thong qua
ham f, phai 16n hon hoic bang nhitng dbi twong khéng duoc
khuyén nghi.

Viéc xay dung ham hitu ich f va uée lwong gia tri hitu ich cua cac ddi
tugng khuyén nghi p eP véi nhitng nguoi ding ueU co thé thyuc hién bang
nhiéu phuong phap khic nhau nhu: dya vao kinh nghiém (heuristics), may
hoc, ly thuyét xap xi, v.v...

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

1.4.1 Tiép can ndi dung (CB)

Pé thyc hién viéc woc lugng c6 hay khong ngudi ding u sé thich ddi
tuong khuyén nghi p, hoic thich nhiéu hay it. Tac 13, xdy dung mot ham
hitu ich f(u,p) cua cac ddi twong khuyén nghi p véi ngudi dung u va wéc
lwong gié tri hitu ich nay. Cac phuong phap dua trén tiép can noi dung
thong thuong s€ thuc hién cac budc sau:



e Buwéc 1: Biéu didn noi dung dbi tuong khuyén nghi peP,
Content(p).

e Buwéc 2: Md hinh hoa s¢ thich nguoi dung ueU, goi tit 12 hd so
nguoi dung (User’s Profile), ky hiéu UserProfile(u).

e Budc 3: U6e luong gid tri hitu ich dya trén do tuwong tu ndi dung
ctia ddi twong khuyén nghi p véi hd so nguoi ding u. Hé thong sé
wu tién khuyén nghi nhimg dbi tugng p c6 noi dung twong ty cao
$0 V&i hd so nguoi ding u.

Céc phuong phap truyén théng dua trén noi dung cé thé chia thanh hai
nhom chinh: (1) Mot 1a cac phuong phap dua trén b nha, thuc hién tinh
toan do twong tu gitra Content(p) va UserProfile(u) dung cac d6 do tuong
tu Cosine, Euclide; (2) Hai la cac phuong phap dua trén mé hinh, véi mé
hinh duoc hoc tir dir liéu dung céc ky thuat hoc may giam sat dé phan cac
d6i twong khuyén nghi thanh nhiing d6i tuong nguoi dung quan tam (1)
hay khong quan tam (0).

Han ché cia tiép cian CB:

e Cac kho khan lién quan dén phan tich noi dung.

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

e Nguoi dung mai (khai dong lanh).

1.4.2 Tiép can loc cong tac (CF)
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Hinh 1.4: D4u ? 1a nhiing gié tri cn tién doan trong ma tran danh gia.

Tiép can CF duoc xem 4 tiép can thanh cong nhat dé xay dung cac hé
thdng khuyén nghi va @ng dung rong rai trong linh vuc thuong mai dién tir
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[110, 57]. Y tudng chung cua tiép can CF Ia khai thac théng tin, hanh vi
qua khtr ciia nguoi ding dua trén cac danh gia san ¢ tir ma tran danh gia
(hinh 1.4) @ tién doan, lwong hda mic d6 hitu ich cua cac ddi twong
khuyén nghi ma nguoi dung chua biét. Mot s6 cac nghién cau pho bién da
thuc hién khao sét, phéan loai, ciing nhu thuc nghiém, danh gia cac thuat
toan CF. Cac phuong phap CF noi chung dugc phan thanh hai nhom chinh:
(1) CF dya trén bo nhd nhu cac thudt toan tinh toan twong tu, 1an can; (2)
CF dua trén mé hinh nhu cac thuat toan gom cum, phan I6p gidm séat, thira
s6 hoa ma tran (Matrix Factorization).

Han ché cua tiép can CF:

e Ma tran danh gia thua.

e Nguoi dung, d6i tugng khuyén nghi méi (khai dong lanh).

1.4.3 Tiép can lai

Nhitng phuong phap khac nhau déu c6 nhitng diém manh, ciing nhu
diém yéu cua n6 (bang 1.2). Bé tan dung nhimng diém manh va han ché
diém yéu cua nhirng tiép can khac nhau, nhiéu nghién ctru da tap trung phat
trién cac hé khuyén nghi dua trén viéc két hop cac tiép can khac nhau,
duoc goi 12 tiép can lai (Hybrid Approach) hay hé khuyén nghi lai (Hybrid
Recommender System). Robin Burke da khao sat cdc phuong phap lai cho
hé khuyén nghi va trinh bay tom tit 7 nhém phuong phap tiép can lai phd
bién: Lai c6 trong s6 (Weighted Hybrid); Lai chuyén déi (Switching
Hybrid); Lai tron (Mixed Hybrid); Lai két hop dic trung (Feature
Combination Hybrid); Lai theo dot (Cascade Hybrid); Lai tang cuong dac
trung (Feature Augmentation Hybrid); Lai meta (Meta-Level Hybrid) [25].

1.4.4 Tiép can phan tich mang x4 hai

Bén canh viéc khai thac thong tin s¢ thich cua nguoi dung dua trén dir
liéu quéa khtr nhu tiép can CB, CF thi tiép can phan tich mang x4 hoi thuc
hién khuyén nghi dua trén viéc xem xét anh huéng, chi phéi hanh vi so
thich ciia ngudi dung théng qua cac méi quan hé x4 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 thdng tin ngit canh dé nang cao hiéu qua khuyén nghi
[3, 6]. Xem xét sy anh huong cua thoi gian, xu huéng dén két qua
khuyén nghi nhu thé nao [22, 109].

Tim cach két hop thdng tin x4 hoi rd rang, tim 4n vao cic phuong phap
truyén thong [22].

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

Luu vét, thu thap thdng tin tiém 4n vé hanh vi cua ngudi ding tir
Internet dé xac dinh so thich cua ho.

Uu diém, han ché cua cac cach tiép can truyén théng va xu huéng cho

hé khuyén nghi c6 thé tém tit trong bang 1.2.

Bang 1.2: Uu, nhuoc diém céc cach tiép can phd bién va xu huéng nghién cau.

Uu diém & Tiép can truyén thng va xu huéng
Han ché Truyén thong Xu huéng
Noi Loc CB két | Phantich | Khai thac
dung Cong tac hop mang xa | thoéng tin
(CB) (CF) CF hoi ngir canh
Phu hop van ban Co Céo Co Co Céo




Pa dang ddi twong Khéng Co Co Co Co
khuyén nghi

Han ché vé phan tich noi | C6 Khoéng Khong | Khéng Khéng
dung

C6 thé da dang hoa Khéng | Co Cé Cé Cé
khuyén nghi.

Nguoi dung méi (khéi | CO Cco co Co Co
doéng lanh)

Déi twong moi Khoéng | Co Co Co Co
(khai dong lanh)

Van dé ma tran thua Khong | Co Co Co Co
C6 thé giai quyét ma tran | Khong | Khéng Co Co Co
thua, khoi dong lanh

Kh6 khan chung:
e Di liéu lon.

Do chinh xéac, chat luong khuyén nghi chua cao.

Dir liéu danh gia thua.

Chua c6 phuong phép tét dé danh gia két qua, chat luong khuyén nghi.
Vién dé khai dong lanh.

Trong linh vuc hoc thuat, cic NCV thuong dua trén y kién d& xuit caa
gido su, ddng nghiép, nhitng nguoi ¢6 kinh nghiém dé dua ra nhitng quyét
dinh lién quan dén cong viéc nghién ciru khoa hoc nhu: chon héi thao goi
bai, chon ngudi hop tac, chon bai bao dé doc, v.v... Pé thuc hién duoc viéc
khai thac cac méi quan hé xa hoi trong hoc thuat, chuong tiép theo sé trinh
bay viéc rut trich, mé hinh héa cac mang x& hoi hoc thuat tur kho dir liéu
bai bao khoa hoc.

Chuwong 2 - Xac dinh va m6 hinh hoa mang xa hoi hec thuat
2.1 Gigi thigu

V6i myc tiéu phét trién cac phuong phap khuyén nghi trong linh vuc

hoc thuat dwa trén tiép can phan tich mang xa hoi, luan an can xem xét: (1)
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Chuan bi kho dir liéu hoc thuat du I6n va da phong phi; (2) Xac dinh va
md hinh cac méi quan hé xa hoi hoc thuat; (3) Khai thac cac méi quan hé
hoc thuat dé phét trién cac phuong phap khuyén nghi.

Vé céc kho dit lidu hoc thuat thi cac nghién ciu phd bién hién nay thuc
hién trén nhiéu tap dit liéu khac nhau dwoc rdt trich tir nhidu nguon khac
nhau. Ching han, Chen va cong su [27, 28, 29], S. D. Gollapalli va cong su
[48], thi tién hanh thir nghiém trén dit liéu duoc trich xuat tir CiteSeerX'.
Trong khi do, 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 liéu bai
bao khoa hoc dugc trich xuét tir cac hoi thao chuyén nganh va gan nhan thu
cdng. Mot s6 nghién cau phéd bién khéc thi trich xuit tir kho dit liéu khoa
hoc DBLP? @ xay dung tap dit liéu thuc nghiém. Néi chung, theo hiéu biét
ctia ching t6i thi hién nay chua co nhiing tap dir liéu chuan (benchmark)
dbi véi cac bai toan khuyén nghi trong linh vuc hoc thuat. Bén canh do,
cho dén nay thi nhiing thong tin c6 duoc tir cac tap dit liéu phd bién cho
download nhu DBLP, CiteSeerX van con kha han ché, thiéu nhiéu théng
tin can thiét (bang 2.1). Vi vdy, viéc xay dung va lam giau mot kho dit ligu
khoa hoc dii I6n va di phong phi va cong b rong rai cho cong ddng tham
khao dé tién hanh cac danh gia thuc nghiém la can thiét.

Chuong nay s& tap trung trinh bay 2 phan chinh: (1) Giai phap, két qua
cua viéc xay dung va lam giau kho dir liéu hoc thuat; (2) M6 hinh cac
mang x& hoi hoc thuat ASN, ciing nhu cac phuong phap Iugng hoéa trén cac
mang x& hoi hoc thuat ASN. Két qua lién quan dd dwoc cong b trong céc
cong trinh: [CT.5, CT.6, CT.7, CT.9, CT.10, CT.14].

2.2 Xay dung va lam giau kho dir li¢u hec thuat
Qua trinh xay dyng va lam giau kho dit liéu hoc thuat cé thé minh hoa tém
tat thong qua hinh v& 2.1.

! http://csxstatic.ist.psu.edu/about/data
2 http://dblp.uni-trier.de/xml/
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bédo khoa hoc

“EEEE.

Cac mang x3 kol hoc thut
Hinh 2.1: Tich hop dit ligu bai béo khoa hoc tir nhiéu ngudn khong ddng nhét

Két qua kho dir ligu da xay dung (CSPubGuru)

Tinh dén thang 03/2013, luan an da thu thap dugc hon 6 triéu bai bao
chuyén nganh khoa hoc may tinh va théng tin lién quan. Tap dir liéu da thu
thap, tich hgp dat tén 1a CSPubGuru. Kich thudc va thong tin luu trir cia
CSPubGuru dugc trinh bay trong bang 2.4 va hinh 2.4. Hién nay,
CSPubGuru va cé4c tap dir liéu thuc nghiém lién quan duoc cong bd tai:
https://sites.google.com/site/tinhuynhuit/dataset.

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

Théng Tin bai bdo | 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

11


https://sites.google.com/site/tinhuynhuit/dataset

Nam v v v
Tu khoa v v
Thong ké dir liéu
10000000 6,691,410
4, 174 545
5000000 2,359,030 2,292,964
1 -
CiteSeer DBLP D liéu tich
hop

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

2.3 Xac dinh va md hinh mang xa héi hgc thuat (ASN)

Tur kho dix liéu hoc thuat thu thap duoc, ching ta c6 thé nhan dién ra

mot s ddi tugng nghién ciru nhu: nghién ciru vién, bai bao khoa hoc, cac

truong, C4c vién hay co quan cong tac cua cac tac gia. Hinh 2.5 minh hoa
cac mang xa hoi c6 thé quan sat dugc tir kho dit liéu 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 dan cta céc tac gia.
CiNet_Paper <P, E5>: Mang trich din cua céac bai bao khoa hoc.
AffNet <Aff, E;>: Mang cong tac gitta cac vién, truong.
M: Céc phuong phap tinh toan trén ASN. Cac phuong phap tinh toan
méi duoc dé xuit trong thanh phan M:
« M@ hinh hé so ciia NCV

- Sé thich dya trén xu husng [CT.02]

- Uy tin caa nghién ciu vién [CT.03]

- Mtrc d6 nang dong ctaa nghién cau vién [CT.03]
« M6 hinh cac méi quan h¢ dwa trén xu hwéng

- Xu hudéng cong tdc gitta cac nghién cau vién: RSS+(r,r),

MPRS+(r;,}) [CT.01, CT.04]
- Quan h¢ gitra cac co quan (Org_RSS(o;, 0;)) [CT.03]
- Quan hé long tin (ddng tac gia va trich dan) [CT.02]
12
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Reseachers

Hinh 2.5: Céc cAu tric xa hoi tir kho dit liéu bai béo khoa hoc.
Chuong 3 - Khai thac mang xa hai hoc thuat dé phat trién cac phwong
phap khuyén nghi céng tac
3.1 Giéi thigu

Cong tac 1a hanh dong hay qué trinh hai hay nhiéu c& nhan, t6 chuc
lam viéc cing nhau dé thuc hién mot muc dich chung®. Trong nghién ctu
khoa hoc, c6 thé quan niém cong tac nghién ctu la qua trinh 1am viéc cung
nhau cia nhitng NCV dé dat duoc mot muc dich chung trong viéc tim ra
cac tri thuc khoa hoc méi [61]. Cong tac nghién ciru gilp cac NCV ¢o6 co
hoi dé trao ddi kién thirc, kinh nghiém. Nhitng NCV cang ¢6 nhiéu quan hé
cong tac tot thi cang c6 kha ning tao ra nhiéu tri thac méi trong khoa hoc
[61, 74].

C6 thé néi dbi tac hay ngudi cong tac 1a mot trong nhiing yéu té then
chét quyét dinh chat luong, két qua dat duoc cua qué trinh cong tac. Cau
hoi dat ra la 1am thé nao c6 thé tim duoc nhimg ngudi cong tac pha hop?
Muc dich cua chuong nay 1a trinh bay, phat biéu bai todn 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 mé hinh ASN (da dé
cép trong chuong trudc) dé giai quyét bai toan nay cho tirng nhém NCV
khac nhau.

3.2 Bai toan khuyén nghi céng tac

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

NCV co6 dong tac gia l1a ca&c NCV ma ton tai it nhat mot bai bao da
cdng bé trong qua khir co dong tac gia véi mot NCV khéc.

Pinh nghia 3.2: NCV chira ¢é dong téac gia (isolated researcher)

NCV chua c6 dong tac gia la cac NCV ma trong qua khir, tinh tgi thoi
diém hién tai chua c6 bai bao c6ng bd nao c6 ddng tac gia véi mot NCV
khac.

Trong pham vi luan an nay, ching toi xem xét giai quyét bai toan
khuyén nghi cong tac véi dau vao 1a mot NCV, hé thdng c6 nhiém vu sinh
ra danh sach xép hang nhirng nguoi cong tac tiém ning. Bai toan c6 thé
dugc dinh nghia mot cach hinh thie nhu sau:

e Piuvao:

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

—  P={p}: tap tat ca cac bai béo trong kho dit liéu.

— O={0}: danh sach cac co quan noi cac NCV dang lam viéc.

e Piura

- Xac dinh ham f(r;,r;}) dé uéc lugng tiém ning quan hé cong tac cua

rieR voirjeR, ri # ;.

- VreR, dua trén ham f chon TopN cac NCV tiém ning nhat, R <

R, Rropn = <ry, I, ..., Iropn™>, (V1 TOPN << |R|, ri€ Rygpn, i # 1)
dé khuyén nghi cho r.

3.3 Truwong hop cac NCV ¢é dong tac gia

3.3.1 Tiép cén phé bién

Hau hét cac nghién cau phd bién nhat hién nay tap trung phan tich,
khai thac cac méi quan hé hoc thuat va st dung cac do do twong tu 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).

phan tich mang dong tac gia c6 thé
khuyén nghi cho cac NCV c6 dong tac

K' / ) gia (nét duc trong hinh), nhung khong
T : thuc hién duoc dbi v6i cac NCV chua co

_/ dbdng tac gia (quanh dau chim hoi)
I~ ~

3.3.2 Cac phwong phap dé xuit

Pong gop caa luan an: Bé xuit phuong phap khuyén nghi dua trén
phan tich xu hudng quan hé gitra c&c nghién ctru vién: phuong phap RSS+,
MPRS+ thudc thanh phan M trong mé hinh ASN [CT.1, CT .4].
Tom tat phwong phap RSS+ va MPRS+

I \ ( Hinh 3.1: Nhiing phuong phap dya trén

)

Pau vao: R = {r}: tap tat ca cac NCV c6 ddng tac gia (un-isolated)
CoNet = (R, E;): mang dong tac gia giita cac NCV trong R
Piu ra:
e Xac dinh ham f(r;,1;) dé wdc lwong mirc d6 tiém ning cho quan hé cong
tac cua rjeR voi rieR, ri £ 1;.
e WheR, chon TopN cac NCV rjeR, r; # r; dé khuyén nghi cho r; dya

trén gia tri ham f(r;,r;)

+ Bwéc 1: Tinh trong sé theo xu hudéng cho canh ndi giita 2 dinh u, v bat ky

trong CoNet theo cbng thic:
Direct_Sim (u, v, tg)

{ fTrend (u' v, to)

Sveen Frrona (€. 10)’ Néu ton tai canh gitta u, v trong E;
0, ngwoc lai
Vi, frrena (W, v, to) 1a ham phu thudc yéu t6 xu huéng cong tac:
frrena (w,v, to) = Z:f:to n(u,v, ti) * ﬁ)
Trong do:
— N, latdp cdc dong tac gia cua u.

- n(u,v,t;): s6 bai bao u va v céng tac viét tai thoi diém t;.
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—  to:nam bat dau xem xét xu hudng cong tac
— t.inam hién tai
+ Bwéc 2: Tim tat ca cac dudong di don peP, , c6 do dai nho hon 4 giita 2 dinh
u, v bat ky trong CoNet.
YueR:
Duyét theo chiéu sau tir dinh u, qua k dinh (zy, Z,,..., z) (z1 12 U, z 1a v, Vi
VveR, v #u), véik<5b
Thém p= (24, 2,,..., zx) vao tap Py
+ Bwéc 3: Tinh trong sé theo xu hudng cho tat ca cac duong di don peP, .
YueR, YveR, u=v:
vV pePyy,tinh:

k-1
WeightOf _DirectPathy,(u,v, ty) = HDirect_Sim(zi,zHl, to)

i=1
* Bwéc 4: Tinh mac d6 quan hé gitra 2 dinh u, v trong CoNet:
Theo RSS™
Indirect_Sim(u, v, ty) = Indirect_Simpggg+
= Z WeightOf _DirectPathy, (u,v, ty)
piepu,v

Theo MPRS™
Indirect_Sim(u, v, ty) = Indirect_Simypps+
= max (WeightOf_DirectPathm(u,v, to))

Di€Pyuyp
« Buéc 5: Thuc hién khuyén nghi
v, rieR, rizr;:
- f(ri, ) = Indirect_Sim(r;, 1j, ty)
- Chon TopN céc r; ¢6 f(r;, r;) 16n nhat dé khuyén nghi.
Dé phiic tap tinh toan: O(|R|? d°). (d: bdc trung binh ciia mét NCV = 2|E|/|R])

3.3.3 Thuc nghiém danh gia

Hién nay chua c6 tap dit liéu chuin dé danh gia cho bai toan khuyén
nghi cong tac. Hau hét cac nhom nghién ciru déu tién hanh thuc nghiém
trén tap dix liéu do ho thu thap va xay dung. Vi tinh phé bién cua 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, ddy 1a mot vin dé van
dang duoc nghién ciu. Nhitng nghién ciu phd bién ding két qua tién doan
lien két ddng tac gia dé danh gia hiéu ning cta cac phuong phap khuyén
nghi cong tac [27, 28, 29, 117]. Chang han, h¢ théng khuyén nghi A cong
tac voi B. Sau do, A ¢6 cong tac voi B thi d6 1a mot khuyén nghi dung,
nguoc lai 1a sai (hinh 3.3). Luan 4n ciing dung két qua tién doan lién két
dong tac gia dé so sanh hiéu niang cac phuong phap dé xuat véi mot sb
phuong phap pho bién khéc.

Hién tai Tuwong lai
i °a | i i
— S A
- Y
/
A = “
» f
| Khuyén nghi
v Khuyén nghj ding
B t B

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

3.3.3.1 Thiét lap thwc nghiém cho DBLP va CSPubGuru

e Huin luyén: Co-Author Net [2001-2005]

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

e Dir liéu @au vao: phan cac NCV dau vao theo nhom bac: Thap, Trung
Binh, Cao. Chon ngau nhién 300 NCV, tir 3 nhém bac Thip, Trung
Binh, Cao.

3.3.3.2 Két qua thuc nghiém

W Cosine

s W Jaccard
B o Adamic-Adar

. mRss

B m RSS+

Topl | Top2 | Top3 | Topd | Tops
[Co-Authar Net 2006-2008) (Co-Author Net 2006-2008)

Mang kiém tra Mangkigm tra

Hinh 3.4 Két qua tién doan dong tac giatrén  Hinh 3.5 Két qua tién doan ddng tac gia trén
tap DBLP tap CSPubGuru
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Bang 3.2: Két qua tién do4n ddng tac gia tréntap  Bang 3.3: Két qua tién doan ddng téc gia trén

DBLP tap CSPubGuru
Mang kiém tra Mang kiém tra
Ph;‘(,mg (Co-Author Net 2006-2008) Phl;?ng (Co-Author Net 2006-2008)
phap 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[ |accard 0.62] 0.56] 0.52| 0.49 0.47,

ﬁg:;"ic' 0.61| 055 052 0.8 0.44 ﬁg:?‘ic' 070 0.63] 059 056] 053
RSS 0.70| 0.64] 0.60[ 0.57] 055 [Rss 0.73| 0.67] 0.64[ 061 058
MPRS 0.70| 0.64] 061) 058 055 [MPrRs | 0.74] 067 064 061 059
RSS+ 0.76] 0.70] 0.65] 0.62] 0.60] [Rss+ | o.76] 0.73] o.68[ 0.65] 0.63

MPRS+ 0.77( 0.711 0.67] 0.64 0.61] |MPRS+ | 0.79] 0.74] 0.70[ 0.67| 0.64

3.3.3.3 Nhan dinh
«  Phuong phap dé xuat (phan tich quan hé dua trén xu huéng) cai tién do
chinh xé&c khuyén nghi cong tac cho cac NCV c6 lién két dong tac gia
S0 Voi cac phuong phap tuong tu dinh phd bién hién nay.
3.4 Truong hop cac NCV chwa ¢é dong tac gia
3.4.1 Tiép can cua luan an
Khong c6 cac thong tin ddng tac gia, qua trinh cong tac cac phuong
phép phan tich mang déng tac gia phd bién hién nay khong thé thuc hién
duoc (hinh 3.1). Bé giai quyét van dé nay, luan an da dé xuét dung cac
thong tin hd tro khac: tuong tu s thich nghién cau, quan hé cua cac co
guan, mic do quan trong, va tich cuc cuaa cac nghién ctu vién. Céc théng
tin hd tro nay duoc dung nhu tdp dic trung d& hoc mé hinh tién doan lién
két dong tac gia dya trén hoc may giam sat [CT.3].
3.4.1.1 Twong tw ndi dung nghién ciru

Do twong tu ndi dung nghién cau caa r va r' dugce tinh nhu sau:
(Wr. wy,)
lwe Il [Ty |l

Trong d6, w,: vector biéu dién so thich nghién ctu caar.

ContentSim(r,r') =

3.4.1.2 Quan hé giira cac co quan
Gia thuyét: nhitng méi quan hé mai tiém nang thuong xuat phét tir cac co
quan c6 quan hé cong tac manh.
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Coll_Num(o;,0i41)
Total_Coll_Num(o;)
k

w(0;, 0i41) =

Path_Weight,, (0,0) = | [w(op 0141)

i=1
OrgRS(o0,0') = Z Path_Weighty, (0,0")
i=1
3.4.1.3 Uy tin ciia NCV
Gia thuyét: uy tin caa NCV cang cao khi ho c¢6 nhiéu trich dan caa nhing
NCV uy tin khac. Luan an dung CiNet_Author<R, E,> trong m6 hinh ASN
dé xuét dé tinh uy tin cia mot NCV.

LinkTor; out-links

. Rate(r) = +d . Z IRate(r] I.Rate(rj))
rareln) = |Outhk(r])| N

rjhas no
Trong do,
e N: Téng sé cac NCV trong mang trich dan (CiNet_Author)
e |OutLink(r)|: s6 lugng céc out-link cua r
e d: nhan té tham thau (damping factor) trong Random Walk with
Restart (RWR) (H. Tong va céng su [121]).
3.4.1.4 D) nang dong cua nghién cau
Gia thuyét: NCV ning dong néu ngéy cang cho ra nhiéu bai béo.
factive(r,to) = Bi_g NG, ) * =z, trong do,

e t.:nam hién tai

e t,: nam bat dau xét mac do ning dong

e N(r, t;): s6 luong bai bao cua NCV r tai thoi diém ¢;
3.4.2 Phuong phap danh gia
3.4.2.1 Pj chinh xac tién dosn lién két

Tuong tu Vi cac nghién ciru [28, 117], dé luong hoa d6 chinh xéc tién
doan lién két cho cac NCV chua c6 dong tac gia can dwoc khuyén nghi voi
cac NCV khac, luan an dung cac d6 do phd bién trong truy van thong tin
nhu d6 chinh xac (Precision), do bao phu (Recall), do do F, do chinh xé&c
trung binh AP (Average Precision) [9]. Néu h¢ thdng tién dodn mot cap
(mdt NCV chua c6 dong tac gia va mot NCV khac) s& 1a mot cong tac
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ddng tac gia va mdi quan hé dong tac gia nay xay ra trong twong lai thi
xem nhu day la mot tién doan dung, nguoc lai 1a sai (hinh 3.3).
3.4.2.2 P¢ xuit phwong phap danh gia chat hrgng cong tac

Luan 4n dua ra gia thuyét: "Mat quan hé cong tac tét hon nhirng quan
hé cong tac khéc néu nd tao ra nhiéu bai bao hon". Khi d6, chat lwong cua
TopN nhimg nguoi cong tac tiem nang duoc khuyén nghi c6 thé luong 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 r.
Coll_Num(r,r)): sé lan dong tac gia cua r vai ;.
3.4.3 Thuc nghiém
3.4.3.1 Tap dir ligu thyc nghiém
= Rt trich tr CSPubGuru trong khoang 2001 - 2011
= Researchers: 807.005
= Publications: 1.266.790
= Gg: [2001, 2005] (Chon NCV chua c6 dong tac gia)
= G;: [2006, 2011] (Chon dit liéu huan luyén va kiém tra)
= NCV chua c6 ddng téc gia: 1491
3.4.3.2 Két qua thuc nghiém

Average Precision Chatlweng ciia TopN khuyén nghi cong tac

[+F:]
06 00
: | ! ||| Al II‘
o4 T ||| .I ||
03 T@30 T@s0
0z Quality of Collaboration
01
|F§

m ContentSim(Baseline] mContentSim, OrgRS
ntentSim ContentSim, ContentSim, ContentSim,  Orgf

mxshre} OrERSS OrgRSS,
|Rae

OrgRsS,
| Rate,
Activecare mOrgRs mOrgrS, | Rate

ContentSim, OrgRS, | Rate Contentsim, OrgRS, |.Rate, ActiveScore

Activescors mOrgRS, | Rate, ActiveScore

Hinh 3.8: Do chinh xéc tién don ddng tac gia Hinh 3.9: Chét lugng tién doan dong tac gia
AP khi thém céc dic trung mai. khi thém céc dic trung moi.
Nhén dinh:

+  Tuong tu sé thich khong anh hudng dén quyét dinh cong tac.
+  Quan hé giita cac co quan (OrgRS) 1a yéu té dong vai trd quyét dinh.
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« D6 niang dong cua NCV 1a yéu t6 quan trong quyét dinh chat luong
cong tac.

Chuwong 4 - Khai thac mang x& hdi hoc thuat dé phat trién cac phwong
phap khuyén nghi bai b4o khoa hgc
4.1 Gigi thigu
Trong pham vi luan an, khuyén nghi bai bao khoa hoc cho NCV 14 bai
toan véi dau vao 1a mot hay nhiéu NCV va tap cac bai bao khoa hoc quan
sat dugc. Hé thong sé tra vé danh sach xép hang céc bai béo khoa hoc tiém
ning, tng véi quan tam nghién ciru cia mdi NCV.
4.2 Bai toan khuyén nghi bai bao khoa hoc
Cho trudéc,
e R ={r}: tap tat ca cac NCV
e P ={p}: tap tit ca cac bai bao da quan sat.
e R, cR: tap nhitng nghién ctu vién r eR di thé hién danh gid, quan
tdm vai cac bai bao khoa hoc p eP.
e P, cP: tap nhing bai bao dugc NCV r danh gia, thé hién sy quan
tam thong qua viéc trich dan.
e Existed_Rating = {v(r’, p’)}, thé hién mirc d6 lién quan cua bai bao
p €P, Vi NCV r’eR,.

Muc dich cua hé khuyén nghi bai bao khoa hoc 1a xay dung ham hiru

ich f(r,p) va udc luong gia tri caa ham f dé tién doan xem r s& quan tam

dén p nhiéu hay it, hay p tiém ning va hitu ich d6i vé&i r nhu thé ndo.

Dbi voi mdi NCV r;, hé khuyén nghi can chon TopN bai bao khoa hoc,

Propn = <P1, P2 ..., Propy™>, tiém ning va hitu ich nhat d6i véi NCV

dé khuyén nghi. CAc bai bao Propn = <p1, Pz, ..., Propn™ duoc chon thoa

min céac diéu kién sau:

1) VP« € Propn, V(ri, P) £ Existed_Rating. Tuc phai khuyén nghi
nhitng bai bao p, ma NCV r; chua biét.

i) VP € Propn, f(ri,pi) > f(ri,p+1), VoI 1 <k <n-1. Tuc tap céac bai bao
khuyén nghi Proon 12 tap 6 thr tu. Bai bao dimg trudc co gia tri
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ham hitu ich f Ién hon hoic bing bai bao ding sau va uu tién
khuyén nghi cho r; hon.

i) YPx € Propn, YPno_rec EP\Propn, thi f(ri,pk) > (I, Pro_rec). TUC gid tri
hitu ich cua cac bai bao duoc khuyén nghi, duoc xac dinh théng
qua ham f, phai 16n hon hodc bing nhimg bai bao khong duoc
khuyén nghi.

4.3 Kh6 khan, thach thirc

Tuong tu cac hé khuyén nghi khéc, hé khuyén nghi bai béo khoa hoc

ciing c6 nhitng kho khan, thach thirc nhu:

e Dit liéu Ién. Khong gian NCV R va bai bao P la rat Ion.

e Ma tran danh gia thua. Ma tran thé hién sy danh gia, quan tim cta
cac NCV ddi véi céac bai béo 1a rat thua.

e Vin d& khoi dong lanh. Quan sét thiéu hay khéng thé quan sat
dugc cac thdng tin vé NCV, ciing nhu bai bao khoa hoc.

e Chua co tap dit liéu chuan cho thuc nghiém, danh gia.

e Do chinh xéac khuyén nghi chua cao.

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

4.4 Phwong phap pho bién va dé xuat

Luan an dé xuit khai niém long tin va phuong phap lugng hoa long tin
trong linh virc hoc thuét. Tiép can caa luan an dua trén khai thac mang x&
hoi hoc thuat ASN (mang trich din & mang dong tac gia). Két hop xu
huéng so thich va quan hé 1ong tin cua NCV dé thuc hién khuyén nghi bai
bao tiém ning c6 lién quan [CT.2, CT.9].
4.4.1 Xu hwéng sé thich ciia NCV (CB-Recent): trén thyuc té quan tam
nghién ctru ciia NCV s& thay doi theo thoi gian va bi chi phéi bai noi dung
ctia nhiing bai b4o gan day nhidu hon so véi nhirng bai di cong bd qua lau
trong quéa khir. Suyigama va ddng nghiép da khai thac yéu t6 thoi gian, dé
xuit phuong phap khuyén nghi bai bédo dua trén mé hinh quan tdm nghién
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gan day cia NCV, goi tit 14 CB-Recent [111]. Phuong phap CB-Recent c6
thé tom tat nhu sau:

Piu vao: R = {r}, tap cac nha nghién ciru quan sat duoc
P = {p}, tap bai bao ctia cic nha nghién cuu.
Pau ra: VreR, tra vé TopN nhitng peP dua trén gié tri hitu ich tién doan.
Buoc 1, 2: VpeP.
e R0t trich phan tiéu dé va tém tit. Loai bo stopwords va stemming.
e Xay dung vector biéu dién noi dung bai bao p, la ﬁ, dung phuong phap
gan trong sb TFIDF.
Budéc 3: Xay dung vector Profile cho cac NCV reR, P..
VreR: xay dung vector profile F[ cho mdi nha nghién ctu r.
Fr’ = Y eV tet®) « E’, Trong d6

v: hé s6 xu huéng. (y €[0,1]. Truong hop don gian a. = 1)

t.: nam hién tai thuc hién khuyén ngh.
t(p;): nam cong bd cua bai bao p;.
n: Téng sb bai bao ma r cong b trong qué khu.
Buwéc 4: Thuc hién khuyén nghi
HreR, vpeP
o f(r,p) = Simcs(r,p) = Cosine(?,, )
e Chon TopN nhitng peP c6 f(r,p) 16n nhit khuyén nghi cho reR.
Dj phiec tap: O(R||P]) (IR|: sé long NCV, |P]: sé lwong bai béo)

4.4.2 Xu hwong quan hé 1ong tin va sé thich (CB-TrendTrust)

Bén canh quan tdm nghién cuu, cac NCV thuong dat long tin vao mot
s6 chuyén gia trong linh vuc, ciing nhu hanh vi 1an theo cac bai bao tham
khao va trich dan dé chon bai phu hop lién quan dén quan tam nghién ciru
cua ho. Do d6, luan an da dé xuat phuong phap lugng héa xu huéng long
tin két hop xu huéng nghién ctu cua NCV dé phét trién phuong phap
khuyén nghi bai bao khoa hoc lién quan cho NCV.

Piu vao: R = {r}, tap cac nha nghién ciru quan sat duoc
P = {p} tap bai b4o cua cac nha nghién cau.

Piu ra: VreR, tra vé TopN nhitng peP dua trén gia tri hitu ich tién doan.

Buwéc 1: Xay dung mang trich dan CiNet_Author, CoNet giita cic NCV
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Buwéc 2: M6 hinh hoa quan tdm nghién ciru cia NCV
vp eP, tién xir 1y, vector héa bai bao p diing TFIDF, £,
vt eR: xay dung vector profile P, cho mdi nha nghién ctu r.
B = Y, eVt « £ (n: tong sb bai bao cia r di cong bd)
Buéc 3: Lwong héa quan h¢ long tin cua r; va r; tinh tir thoi diém to,
Weruse (T3, 75, £) dua trén quan hé trich dan.
rrieR, vreR, ri£1;:

¢
w (rumj,to) = f; (rumj,te) = L=, NumColl(ri,Tj, 1)
coduthor \tr 1j» 20 Trend {0 7j» 0 eV*(te=t) x TotalColl(r;, to)
te

ti=to NumCitation(r;,7j,t;)

Weite (7075, o) = eV*(tc=t) « TotalCitation(r;, to)

Wtrust (rir Tj» to) = Wcite (Ti, j» tO)
Zr ecoAuthor(r;) Wcoauthor (ri' Tw tO) * Weite (rw 75, tO)
u i J
[CoAuthor(r;)|

- NumCitation(r;,r;,t;): sb lan r; trich dan r; trong nam t;.

- TotalCitation(r;, to): Téng sé trich dan cua r; tinh tir ty dén hién tai (t,).
- NumColl (r;, rj, t;): s 1an ma r; dong tac gia véi rj trong nam t,

- TotalColl(r;, to): tong sb cong tac cua r; tinh tir nam t,.

Buéc 4: Tinh mic do long tin caa r; véi bai bao p; tir thi diém to, Wus(ri, Pj to)
rrieR, vpjeP
Werust (11,0, t0) = MAXy, eauthorsm j)(wtrust(rii Tioto))

(voi a; € A: tap cac tac gia cua bai bao p;)
Buéc 5: Két hop 1ong tin vai xu huéng nghién ciru cia NCV.
Lap vrieR, vp;eP

f(ri,pjto) = @ * Weruse (11, 0j, to) + (1 — @) * Simeg (1, p))
- Chon TopN cac p;eP co f(ri,p;,to) 16n nhat dé khuyén nghi.
D phiic tap: O(IR||P|1) (I: s6 tac gid trung binh cia mét bai bao)

4.5 Thyc nghiém, danh gia

4.5.1 Tap dir liéu va thiét lap thuc nghiém

Str dung tap dir liu CSPubGuru dé tién hanh thuc nghiém
(https://sites.google.com/site/tinhuynhuit/dataset). Tuong tu cac nghién
cau lién quan khac, luan an chia dir liéu theo cac khoang thoi gian la qua
khtr (trude 2006) va tuong lai [2006-2008]. Dir liéu qué khir dé phan tich,
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khuyén nghi. Di liéu twong lai 1am GroundTruth d danh gia d6 chinh xéac
khuyén nghi.
e 1000 NCV va bai béo ciia ho trusc 2006 - dit lidu dau vao.
e GroundTruth: cac bai bao 1000 NCV nay trich dan tir 2006 dén 2008
(52.254 bai).
4.5.2 Phwong phap danh gia két qua khuyén nghi
TopN nhitng ddi twong tiém nang tra vé tir hé thong s& dugc dung dé
danh gia do chinh xac ciia phuwong phap khuyén nghi. Néu trong tuwong lai,
NCV c6 trich dan bai bao duoc hé théng khuyén nghi cho ho thi xem nhu
khuyén nghi dang, nguoc lai 1a sai (hinh 4.1). Cac d6 do danh gia duoc
dung phé bién trong cac nghién ciru hién nay déu c6 ngudn gbc tir linh vuc
truy van thong tin (IR). Tuong tu cac nghién ciu cia Sugiyama va Kan
[111, 112, 113], ching tdi tap trung phan tich két qua thuc nghiém véi do
do NDCG [58], MRR [123].

Training Data (trué'c 2006) Testing Data [2006-2008]
\— | P = | Khuyén nghj diing
=l trichdin = | P

Recommend | = . /

¥ =\ e “ = p2

’n‘< . :\—J '-_: Khuyén nghj sai
Ejn|l  wone En
= trichdin

TopN

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

4.5.3 Két qua thuc nghiém
Bang 4.1 Tém tit so sanh, danh gia cac phuong phap khuyén nghi bai bao

Phuong phép Khuyén nghi NDCG@SDQ E(E)dcag?@%a 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 thay khong phai la tiép can phu hop cho bai toan
khuyén nghi bai bao lién quan, trong khi tiép can CB la tiép can phu
hop ma cac nghién cuu hién nay dang dung cho bai toan nay.

e Khai théc yéu té xu huéng dé mé hinh hoa so thich NCV da cai tién
dang ké do chinh xac khuyén nghi.

e Két hop noi dung va quan hé long tin gop phan cai tién do chinh xéc
khuyén nghi bai béo, nhung chua dang ké. (Tiép tuc nghién cuu).

I11. KET LUAN

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

thong tin hoc thuat, luan an di tap trung nghién ctu va phét trién cac
phuong phap khuyén nghi dua trén tiép can phan tich mang x& hoi cho hai
bai toan chinh: (1) Khuyén nghi cong tac; (2) Khuyén nghi bai bao khoa
hoc. Sau quéa trinh nghién ctu thuc hién, luan 4n da dat dugc mot s két
qua cé 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) Bé xuit md hinh héa cac mang x& hoi hoc thuat nhan dién duoc tir kho
dix liéu hoc thuat, mé hinh ASN [CT.6].

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

e Dbi voi NCVco quan hé dong tac gia: dé& xuit, cai tién cac phuong
phap phan tich xu huéng cong tac trong mang x4 hoi hoc thuat ASN dé
khuyén nghi cac cong tac vién tiém ning. Cac phuong phap dé& xuat
bao gbm: MPRS, MPRS+, RSS+ [CT.1, CT.4].

e Dbi v6i NCV chua co quan hé dong tac gia: dé xuat tap dic trung dé
khuyén nghi nhitng mdi quan hé cong tac tét, chét lwong [CT.3].

e D& xuat phuong phap danh gia chét lugng cong tac [CT.3].
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(4) Bai toan khuyén nghi bai bao khoa hoc: phat trién phuong phap
khuyén nghi bai bao khoa hoc cho NCV dua trén viéc khai thac mang
trich dan, quan hé long tin trong mo6 hinh ASN [CT.2, CT.8].

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

Gia tri thuc tién caa luan an

e Ung dung cac phuong phap khai thic mang xa hoi hoc thuat ASN vao
cac bai toan khuyén nghi trong linh vuc hoc thuat, hd trg cong dong
lam nghién ciu khoa hoc. M6t sb bai toan ung dung da duoc thu
nghiém nhu: khuyén nghi cong tac, khuyén nghi bai bao lién quan,
khuyén nghi hoi thao, tap chi goi bai.

e Két qua nghién ctru cua luan &n vé hé khuyén nghi c6 thé ap dung cho
nhiéu linh vuc khac nhau.

Viéc nghién ctru, phat trién cac phuong phéap, hé khuyén nghi, giai
phap thong minh giup ngudi diung d& dang hon trong viéc tim kiém théng
tin lién quan 13 mot van d& 16n, con nhiéu kho khin, thach thic da va dang
thu hat nhiéu nghién ciu cua cong dong khoa hoc trén khip thé gidi.
Nhitng két qua dat duoc budc dau giip nghién ciru sinh c6 dugc nén tang
tri thirc d budc vao linh vyuc nghién ciru tiém nang nay.

Trong qud trinh thyc hién luan an, nghién ctru sinh cing tham gia mot
sb hoat dong khoa hoc khac nhu:

e Hop tac v6i nhdm nghién ctru Pai hoc Arkansas, USA dé phat trién cac
phuong phap khuyén nghi gai bai dua trén tiép can phan tich mang x&
hoi. [CT.12, CT.13].

e Chu tri cac dé tai nghién ciru khoa hoc: dé tai cip PHQG TpHCM loai
C, 2011 (nghiém thu loai tét); Dé tai co s, 2013 (nghiém thu loai kha);
Pé tai cip PHQG loai C, 2014-2015 (da hoan thanh bao céo giira ky);
Dé tai co s& 2015 (dang thuc hién).
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