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Tom tit:

Trong bai bao nay, cac tic gla dé xuit mdt mo hinh khuyén nghij cong tic méi trén mang ddng tac gia nhim hd trg
cic nha nghlen ciru trong viée xac dlnh cdc mdi cong tic di c6 va tang clr0'ng quan hé hq’P tac trong tu’O'ng lai. Mo
hinh dé xuat dua trén y twém vé cii tién hé tw vén trong mang ddng tic gié voi hai chi s6 cong tac va tu'0'ng quan
nham cai tién hleu niang khuyen nghi. Chi so cfng tic dwgc xay du'ng dua trén llen két giira cac tic gia va so bai bao
di viét trong qué khir. Chi so tu’0’ng quan du'q'c xdc dinh tir viéc phian tlch chii @& ndi dung cic bai bio thong qua
phlro’ng phap phén tich chu de LDA Hé sé Khuyén ngh! kha nang lién két dura tren ngu’o’ng dbi véi timg chi sb twong
quan va cfng tac. H¢ thong dé xuit dwgc thir nghi¢m va danh gia tren mang ddng tac gia dwgc xay dung tir tap cac
bai bao dwgc ding trén tap chi “Biophysical Journal” tir niim 2006 dén 2017.

Tir khéa: Chi sé cgng tic, chi sb twong quan, hé thong khuyén nghj, mang céng tic, phén tich chii dé.
Chi s6 phan loai: 1.2

Md dau goi 12 bai todn mang dong tic gia). Mang dong tac gia gitp
ich rat nhiéu trong cdng vi€c, hop tac ciing nhur cong bo két
qua trén nhimg tap chi ho#ic hdi thao uy tin cua cac nha khoa
hoc. Bay 1a bai toén dwoc quan tam nhiéu trong nudc va trén
thé gioi trong cong ddng khoa hoc noi rleng va giup hé trg
chuyen giao céc tri thirc cho cdng dong n6i chung. Y nghia
clia h¢ théng khuyen nghj dugc dé xuat nhim tao nén ting
cho cic h¢ théng hd tro ra quyét dinh, gmp cac nha khoa hoc
c6 thé dé dang tim kiém nhimg ngu'm cong tac trong khoa
hoc cé nhleu diém twong dong vé cac hudng nghién ciru va
tao ra cac mdi cong tac méi ve khoa hoc.

Ngay nay, V@i sy phat trién cua mang internet da gitp
moi ngudi trén toan thé gici dé dang két ndi thong qua cac |
mang x& hdi nhu Facebook, Twitter..., dong thai cling lam
bung no thong tin dugc hwu trir trén mang, din dén nguoi
dung rat khé khan trong viéc tim kiém, lya chon thong tin
phu hop [1]. Hé khuyen nghi hay hé tr vén (Recommender
Systems) [2] 1a mét giai phdp trg giup ngudi dung ra quyet
dinh lya chon va tim kiém thong tin phi hop trong thi gian
ngan. Hé tu van co y nghia dic biét quan trong trong béi
canh ciach mang cdng nghiép 4.0 khi nhiéu nha (khoa hoc,
doanh nghiép, chinh phu, ngudi dan) c6 thé két ndi véi nhau Trong nhimg ndm gan déy, ngdy cang c6 nhiéu nhém tién
thong qua mot cong thong tin. Khi d6 hé tw van déng vai tro hanh nghién ctru vé viéc tang cudng chét lrong dyr béo trong
chu néi, giap gorl y cho doanh nghiép vé nhimg cong nghé hé khuyen nghi cho mang dong tac gla c6 thé ké dén nhung
16i phu hop véi dac th phat trién kinh 1é do céc nha khoa nghién ctru tidu biéu nhu cua Yu va cs (2014) Makarov va
hoc thiét ké, ngudi dan ciing c6 thé tim thiy céc sang ché, cls] (2016)... s [1, 3-7]. Nhimg nghién ciru ndy dét nén méng
¥ tucmg dua trén viéc danh gid cic sén phim phit hop véi ; o v:ec phat trién cac hé khuyen nghl cong tac trén mang
nhu cau thong qua co ché khuyén nghi trong hé tu van. Trén o ong tac gia v6i myc dich chinh 1a gitp cac nha nghién ciru
mang xi hoi (chang han trén mang Facebook), hé tr vén va(;‘lg ‘l’]““"g :]ong tﬁc da c6 va thiét 14p nhimg méi cong tac
dugc thé hién rd rang thong qua viéc khuyén nghi ngudi Lo gs ;";% ;‘( 230‘1‘% 132“ :;“'U ma chua tmg ¢6 méi cong taﬁ
dung trong viéc xac dinh nhitng ngudi ban cli hodc két ndi c r‘; te voi h )h[ ] dd dé xuit mot mé hinh khuyen nghi
v8i nhimg ngudi ban méi mét cich nhanh chong va hiéu k(l?\ug o l?l chi sb cong tac va twong quan dé dua ra
qua. Trong tur vAn ban hang trure tuyén (nhu trén Amazone), yen nghi cho ngum dung Lee va cs (2011) [8] nghxen

clru moi twong dong glu'a céc tac gia thong qua thong tin cua
hé tr van giup xac dinh céc mat hang phit hop doi véi Ry & g4
thich ngudi ding. Con rat nhleu vi du nira minh hoa tiém céc bai béo dugc cong bé béi ho nhu tir khéa dai dién va vi

tri cua tac gia trong bai bao. Phuong phap khuyén nghi dua

nang {mg dung cua hé tw van. trén ndi dung va loc cong tac dya trgn rrr)lm quan hé trong
Trong bai bao nay, chung t6i quan tim dén mot img dung ' mang dong tac gia da dugc dé xuit kém theo chlen lugc

cu thé ciia hé tur van trong viéct tim ra dugc nhom hodc nhitng ; lai ghép trong hé khuyén nghi. Xia va cs (2014) [7] & xuit
nha khoa hoc phu hop véi mbi ngudi nghién ciru (hay con ' phuong phap MVCWalker trong viéc khuyén nghi nhimg
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Abstract:

In this paper, we propose a new collaboration
recommendation in co-authorship networks to assist
researchers in specifying existing research collaborations
and strengthening them in the future. It is based on
Global Cooperation and Global Correlation to further
improve the recommendation performance. Global
Cooperation relies on the connection between authors
and their common research works. Global Correlation
is determined through a topic modeling method, namely
Latent Dirichlet Allocation (LDA). The proposed system
determines the outcome based on specified thresholds
for the Global Cooperation and Global Correlation. It is
experimentally validated on a dataset of co-authorship
networks published in the “Biophysical Journal” from
2006 to 2017.

Keywords: Collaborative networks, global cooperation,
global  correlation, recommendation system,

topic
modeling.
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ngudi cong tac hiru hiéu nhat thong qua trong sé lién két
gilra céac tac gia theo 3 yeu t: Vi tri cua tdc gia trong bai
b#o, thoi gian cong téc gan nhat va sé 1in cOng tac. Ngoai
cic nghién clru tiéu biéu trén, con nhidu nghién ctru khac,
tuy nhién phan 16n y tuong chung la dé xuit mo hinh hoac

phuong phap du bao nham lam tang cuomg cac méi cong tac
da c6 hoic tao ra cic mbi cong tac mai pht hop nhit.

Trong bai bdo nay, ching toi dé xuét mot md hinh
khuyen nghi cong tic mdi trén mang dong tac gia dua trén
chi s6 cOng tac va tuong quan. M6 hinh nay la cai tién coa
moé hinh trong nghién ciru cua Lopes va cs (2010) [2], cu
thé: 1) Dé xuat cach tinh chi 50 cong tdc mdi khong nhirng
dua trén sb bai bao dugc viét chung bO‘l hai tic gia ma con
xem xét dén sb lwong tac gia trong méi bai bao. Didy nay
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Xuét phét tir dé xuat ciia Newman (2001) [5] trong viéc tinh

- trong s lién két glua hai tac gia trong mét bai bdo; 2) Dua

ra phu’()'n phap dé xac dinh ho so clia moi tac gia dura trén

- cac bai bdo ma ho da viét thong qua phuong phap phan tich

. cha dé, vi du Latent Dirichlet Allocation (LDA) [9] duoc sir
dung rat nhiéu trong cac linh vuc khai pha di liu, phan 1op
vén ban va trich rat théng tin..

Trong mé hinh khuyen ngh1 méi, chi s6 cong tac duge
xay dung dua trén lién ket gilra cac tac gia va so bai bao da
viét trong qua khir. Chi s6 tchmg quan dugc xac dinh tir viéc

~ phan tich chu dé noi dung cdc bai bdo thong qua phuong
' phap LDA. H¢ sé khuyen nghi kha namD lién két dwa trén

ngucmg dbi timg chi so tuong quan va cong tac. Hé thong
deé xuat duge thir nghiém va danh gia trén mang dong tac
gia dugc xay dung tir tap céc bai bao dugc ding trén tap chi
“Biophysical Journal” tir nim 2006 dén 2017.

Dé xuat hé thdng khuyén nuhi cong tac trén mang dény
tac gia

Trong mé hinh khuycn nghi dé xudt, ching t6i dua ra
cong thire tinh chi s6 cong tac tong thé (Global Coope: ation)

- dya trén loai trong so lién két [5 ]. Ngoai ra, déi véi chi s6
- tuong quan tong thé (Global Corre]anon) ching toi cung

dé xudt mot cach xac dinh khac lay ¥ twong tir Chuan va
cs (2017) [3] ap dung trong viéc xay dung cac do do tuong
dong da trén phuong phap LDA [9]. M6 hinh tong thé cua

. hé thong khuyén nghi cdng tac trén mang donu tac gia dugc

thé hién trong hinh 1.
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' Hinh 1. Mé hinh téng thé ciia he thng khuyén nghi cong

tac dé xuat.

Trong mo hinh khuyén nghi cong tac (hinh 1), qua trinh
thuc hién s& dién ra boi 6 budce chinh, gom: 1) Lua chon
danh sach cac tap chi dé xay dung mang cong tac thue hién
trong qua trinh khuyén nghi; 2) Lua chon ra tap cac bai bao
trén cac tap chi da chon tir nguén dir liéu sé vy trit thong tin
cua cac bai bao trén mang internet; 3) Xay dung mang cong
tac thong qua céc téc gia dugce lya chon tir tdp cac bai bao
nhén duge trong bude 2, gom lién két gitra cic tac gia viét
chung bai, s0 bai béo viét chung va noi dung cac bai bao;

4) Sur dung phuong phép phan tich chu dé LDA [9] dé biéu
dién méi bai bao dudi dang mot vée to K chiéu; 5) Tao hd
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so cho céc tac gia dua trén cong thirc (8) (¢ ph?m sau) dua
trén két qué trong budc 4 dé biéu dién hd so clia méi téc gia
1a mét véc to K chidu, dugc xac dinh boi trung binh chung
cila tap véc to img véi cac bai bao ma mdi téc gia da viét;
6) Tinh toan céc chi sb cong tac theo cong thic (2) va chi
s6 turong quan theo cong thirc (7). Lua chon céc tac gia dua
trén hai chi s cong tac tdng thé va twong quan tong thé dé
khuyén nghi.

Trong mé hinh cua Lopes va cs [2], hé so ctia mdi tac
gia trong mang cdng tac dugc sir dung bdi hé théng khuyén
nghi duoc xay dung dua trén nhimg thdng tin c6 sin vé cic
tac gia trong co s& dit liéu bai bao va sy phan loai céc bai
bdo cua tic gia [10]. Bai bdo nay dua trén mét cach thirc
khac dé xay dung hd so clia cic tac gia dua trén phuong
phéap phan tich cha dé [9].

Chi sé cfng tic téng thé dyea trén trong so lién két

Trong nghién ctru cia Lopes va cs (2010) [2], nhom tac
gia dd mo hinh hoa mot mang xa hoi (Social Network - SN)
dbi veéi quan hé cong tac a 1a mét cap: SN, = (N, E), trong do
N va E tuong Ung 1a tdp cac dinh va tap cic canh c6 huong.
M3&i mét canh e € E c6 dang <v, t, o, v>, trong d6 canh ¢6
huéng tir v, dén v; tlaky higu kleu cong tac gilta v, va v; @
1a trong s6 tac dong trén quan hé cong tac ¢ nhan gla trl s6
trong khoang (0, 1). Khi do, chi s6 cong tac tong thé (®,_.)
dugce tinh theo cdong thirc sau:

Iv €O _ authorshipl

o, =
f-Catni=) |[v.author|

Trong d6: @, o )tuong img la chi s6 cong tac (trong
sé tu' v,—v, la khac vdi trong s tir v——»v) |v co_authorship|
1a sb lan ma tac gia v, da cong tac viét bao VOi tac gia v;
|vauthor| tuong tmg vm tong s0 bai bao ma tac gia v, da
cong bd.

Ngoai ra, néu giatri o o vy )cang cao thi cé nghia ring
mirc dg lién quan (pha hop) giira v, véi v, cang nhiéu.

Trong bai bao nay, ngodi xem xét sb luong bai bao ma
hai tac gié da n‘mg cdng tic, chiing t6i con dua trén mdt loai

trong ) duoc dé xuit trong nghlen ctru cia Newman (2001)

[5]. Y nghia cia loai trong sb nay xuét phat tir mot thyc té
la m01 lién két giira hai tac gia trong mot bai bao phu thudc
vao sb luong tac gia trong bai bao d6. Nghia 1a néu sd lugng
tac gid trong mot bai bao cang it thi mic d9 lién két giira
cdc tac gia trong bai bao dé cang cao va nguoc lai. Khi do,
chi s§ cong tac tong thé ma chung toi d8 xuét dugc tinh theo
cong thirc sau:
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1 |vjco_authorship| ,,;u. n,-1 .
a, oy =
r_Ca(l‘—nl) 2 |v,.author| 1 ( )
feP, nf -1

Trong d6, P, 13 tip c4c bai bao dugc viét chung béi ca
hai téc gia v, va Vs P 1a tap cac bai bao duoc viét b tac
gid v,

Dé minh hoa cho céng thirc (2), ching t6i xem xét mét
vi du giita 3 tac gia u, v, z nhu sau: Gia sir tip bai béo cua
tacgidu1a P, ={p, p, p, p, py tuong img voi s6 hrong
tac gia trong tirng bai bao 1a {2, 2, 4, 3, 3} va tip cic bai
bao dugc viét chung béi hai téc gidu, vIa P_= {p, p, p,}
va tip cac bai bao duge viét chung bai hai tic gia u va z 13
P_. = {p, p, p}. Khi d6, theo cong thic (1) ching
ta s& tinh dugc mic d6 cong tic téng thé Ia
=0, vz = 3/3 = 0,6, khi 4p dung cong thirc (2)
thi mirc d6 cong tac tong thé do chung toi dé xuét gitra u va
z; v va z s& dugc tinh nhu biéu thuc (3) va (4).

(Dr-Ca (u—z)

[ 1
~_+____+‘ —

l_-03+]0

|
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v 1
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1_Ca(v:) 2 I ] l l

+
2[214]3]31 3

Két qua tinh dugc theo bidu thirc (3) va (4) cho thiy,
mirc do cong tic giira hai tac gia ngoai viéc phu thudc vao
s6 bai bao viét chung thi con phu thudc vao sé lugng tic gia
trong mdi bai bao ma hai téc gia da viét chung. Néu trong
mot bai béo, s6 luong tac gia tham gia cang it thi mic d§

lién két giira cac tac gid trong bai bao d6 cang cao va ngugc
lai.

Chi 56 twong quan téng thé dya 1én phan tich chi dé
LDA

Déi véi khuyén nghi cong tac, didu quan trong nim &
viéc xdc dinh duoc mdi twong quan téng thé giita cac tic
gid. Mirc d§ tuong quan tdng thé c6 thé duoc xac dinh thong
qua mirc d§ khac biét trén cac linh virc nghién ciru. Trong
nghién ciru cia Lopes va cs [2], nhom tac gia da d& xut
cach thirc xdc dinh mirc d¢ twong quan tong thé nhu cong
thire (5).
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Za),m(v,.,xk)xwh(vj,xk)
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global_correlation(v,v;)=

=

:

Trong d6, n 13 s6 linh vuc; W, (v,,x, ) 1a trong sb ung
v6i linh vire nghién ctru x, ma téc gia v, déng gop véo so véi
toan bd bai bao cua tac gia v, va dugc tinh theo cong thirc

(6).

Iv author

research_area_x

Wy, (V;, x) =

(6)

lviauthorl

Véi |v author

research _area_x

dang trong linh vuc x.

1a s6 bai bdo ma tic gia v,

Trong nghién ctru cua Lopes va cs (2010) [2], nhém tac
gia xac dinh linh vuc ciia mét bai bao dua trén mot ontology
dugc xay dung sin. Didu nay s€ gap kho khin khi sé luong
bai bao 16n, , phén bd & nhiéu linh vic khac nhau va viéc xdy
dung tap mAu dé huin luyén cling khong dé dang. Trén thue
té 6 thé cing mét mang nghién ciru dugc phan vao cac linh
vuc khac nhau va mét linh vurc nghién cuu co thé duoc didn
dat voi cac tén khac nhau. Dé giai quyét van dé nay, chiing
toi ap dung phuong phap LDA [9]. LDA di dugc ap dung
nhiéu trong cac linh vyc khai phé dit liéu, phan lop vén ban
va trich rit thong tin... Chung toi sir dung LDA dé phan tich
mdi bai bao vao K chu dé khac nhau, thong tm cua mdi bai
bao dugc sir dung dé phan tich chu dé bao gém tén, cac tr
khoa va néi dung tém tit cia bai bao voi mong mudn xac
dinh duoc linh vyc nghién ciru cia mdi tac gia thong qua
ndi dung ciia céc bai bao mét cach chinh x4c nhit va co tinh
twong ddng cao vé ngir nghia thong qua phuong phap LDA.

Gia st hai tac gia u, v c6 hai tip bai bao 1a P ={p,..
P, vaP = {Pw - P,/ (m, nnguyén duong), sau khi phéan
tich theo K chu dé, chiing ta nhén duogc cac véc to bidu dién
cho timg bai bao trong khéng gian X chiéu nhy sau: X =

Xy :xum} vaxX ={x,.., x,,/- Khi 46, mirc d6 twong quan
téng thé ma chung t6i dé xuét duogc tmh theo cong thirc (7).

Zx“ () xx, (i)
g(x“m) x

global_correlation(u,v) =

)

™M=

(%)

i

Trong do, x, va x, la hai véc to trung binh chung dugc
tinh thong qua tap hai véc to X, va X nhu cong thirc (8).

Z'xuj(i) -

x,,(i)=’='T,i=l,K (8)
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© dén 2011; va T2 = [2012- -2017];

Khuyén nghj cjng tic

Hé thdng khuyén nghi cong tac nhim dua ra nhimg goi
¥ gitip nhimg cip ngudi ding (tac gia) co thé dua ra quyét
dinh xem c6 nén hay khéng nén tang cudng mbi cong tac
nghlen clru dua trén hai chi s cong tac tong thé va tuong
quan tdng thé [2].

Trong md hinh khuyén nghj cong tac dé xuét, chiing t6i
tap trung tang cudng cho nhimg cap tac gia da timg c6 lién
két co chi sb cong tac thap (nho hon mot gia tri ngudng)
nhung lai c6 chi s6 twong quan tdng thé cao (16n hon mot
ngudng nao d6). Gia sir chiing ta c6 tip céc tac gia da cong
tac véi tac gia u 1 P , khi d6 tap cac tac gia can khuyén nghi
cong tac ting cuong vdi tic gia u duge xac dinh nhu biéu
thire (9) dudi day.

RS(u)= {ve P,:0, ¢y, S rand global_correlation(u,v)> /3} %)

Trong d6, cac hing sb a, 8 duoc x4c dinh thong qua thuc
nghiém.

Minh hoa hé théng khuyén nghi cong tac

DPé minh hoa cho mé hinh khuyén nghj cong tac dé xuat,
ching t6i tién hanh thir nghiém modt mang dong tic gia
dugc xdy dung tir tdp cac bai bio duge dang trén tap chi
“Biophysical Journal” [11] tir nam 2006 dén 2017. S& di
ching t01 lua chon tap cac bai bao da ding trén tap chi nay
14 do sb luong bai bao du’qc cdng b trong cac nim tir 2006
dén 2017 du I6n va méi tac gia duoc ma hoa sé tranh viée
nham 14n vé tén cac tac gla vi ¢6 thé hai tac gla cung tén viét
tat thi chuwa chic thudc vé cung mdt tac gia. Tong ) ba1 bao
thu dugc 1a 7.845, tong sb tac gid 14 22.106 va tong sb lién
két 12 72.186. Tuy nhién, dé danh gia duoc md hinh khuyén

nghj cdng tac da dé xuét, chung t6i xay dung kich ban thyc
nghiém nhu sau:

(1) Xay dng mdt don dd thi vo huéng G, bao gbm
22.106 dinh (méi dinh 1a mét tac gid), hai tac gia viét chung
it nhét mdt bai bio trong khoang 2006-2017 thi s& c6 mot
canh néi giira hai tac gia (dinh) d6.

(2) Xac dinh mot thanh phan lién thong 16n nhét cua db
thi G (tirc mot d6 thi con G’ lién théng 16m nhét cua G).

(3) Lva chon tap cac tac gia chinh 13 tap cac dmh xudt
hién trong G'. Va chi lya chon tép cac tac gla c6 s6 lugng
bai bao tir nam 2006 dén 2017 1én hon 4, ket qua da lya
chon dugc 615 tac gid théa man diéu kién c6 sé bai bao 16m
hon 4.

(4) Xay dung tap dit lidu dé kiém chimg mé hinh khuyen
ngh1 cong tac. Goi T1 = [2006-2011) tdp cac nam tir 2006

ching t6i sir dung tap céac
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[

bai bao xuét hién trong nhimg nim T1 dé xay dung mé hinh
khuyén ngh1 cong tac; tap bai bao xuét hién trong nhu‘ng
nam T2 dé kiém chimg mé hinh khuyén nghi cong tac. Dé
danh gia mirc d6 chinh xac cho mé hinh khuyén nghi cong
tac, chung téi lya chon ra tap cac tic gla thoa man diéu
kién trong budc 3 va co cdng tac vai it nhét 14 tic gia trong
nhung nim T1, ddng théi trong nhimg nam T2 lai tiép tuc
c6 mébi cong tac vai it nhét 4 tac gia di timg cjng tac trong
nhimg nim T1. Vi du, gia sir tic gia A trong nhimg nam
T1 c6 mbi cong téc véi 14 tc gia {Al, A2, A3, A4, AS,..
Al14}, va trong nhitng ndm T2 lai tiép tuc cong tac véi 4
tac gia {A1, A2, A4, A5} thi tic gid A s€ duqc lwa chon dé
danh gia mirc d6 chinh xac ciia m6 hinh khuyén nghi cong
tac. Vi cach lua chon nhu vy, ching t6i da lwa chon dugc
65/615 tac gia ding dé danh gia mé hinh.

(5) Téng sb bai béo trong nhimg ndm T1 14 4.856, nhimg
bai bdo nay s& dugc sir dung dé phan tich theo K (trong bai
béo nay chung t6i chon K = 50) chu dé (LDA [9)), lam co
s& cho vne;c xay dng hd so téc gia va tinh toan chi s6 tuong
quan téng thé.

Chiing t3i sir dung tiéu chi danh gia d6 bao phu (Recall),
d6 chinh xac (Precnslon) va Fl-measure dugc xac dinh bai
cac cong thirc tir (10) dén (12) dé danh gia mé hinh khuyén
nghi cong tac.

Recall = ™ 10)
|TP|+|FN|
TP
Precision = —|—|— (1)
|7P|+|FP|
A % * Q1
Fl-measure = 2 *Recall * Precision (12)

Recall+Precision

Trong do, TP la tdp tac gia dugce khuyén nghi cdng tac
tang cuong la dang; FN la tdp cac tac gia cong tac tang
cudng nhung khéng duge khuyén nghi cong tac; FP la tép
cac tac gia dugc khuyén nghj cong tac ting cudng nhung
khong dung.

Chiing t3i tién hanh thuc nghiém véi hai truong hop,
gém 1) Sir dung chi ) cong tac téng thé do nhom tac gia
Lopes va cs [2] da dé xuét trong biéu thirc (1); 2) Sur dung
chi sd cong tac tdng thé do chung toi d& xuét trong biéu thirc

().

Déi véi chi sb tuong quan tdng thé sir dung theo cong
thire (7) do chiing t6i dé xuat Do khéng c6 du dir li€u mau
dé xay dung mét ontology vé cac linh vire nhu nhom tic gia
Lopes va cs [2] da thuc hién, nén ching toi khong thé thuc
nghiém theo chi sé twong quan tong thé trong biéu thirc (5).
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Hinh 2. Két qua trung binh chung clia F1-measure ddi véi
cac gla tri ngudng a va P thuc nghiém trong trudng hop
chi s8 cong tac tinh theo cong thiic (1).
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Céc gli trj cia B

Hinh 3. Két qua trung binh chung cia F1-measure ddi véi
céc gia trj ngudng a va B thuc nghiém trong trudng hgp
chi s cong tac tinh theo cdng thiic (2).

Pé xéc dinh dugc gié tri cia o va B, ching t6i d3 tién
hanh thyc nghiém véi céc gia tri khac nhau cia a = {0,3,
0,31,...,0,4} vap={0,4,0,41,...,0,5}, két qua Fl1-measure
trung binh chung cua 65 tac gid dugc biéu dién trong hinh
2 va hinh 3 tuong Umg véi hai trudng hop thuc nghiém.
Quan sét hinh 2 va hinh 3 ching ta nhén thiy, gia tri trung
binh chung F1-measure trong ca hai trudng hop déu dat gia
tri cao khi a = 0,4 va B > 0,45, va Fl-measure trung binh
dat 16n nhit khi « = 0,4 va B = 0,47, cic gi4 tri a, P tdi wu
nhén dugc ung vaéi gia tri Fl1-measure 16n nhét thong qua
chay thuc nghiém lan luot véi cac gia tri cia o, B trong
khoang (0, 1). Hinh 4 cho biét gia trj trung binh cta Recall,
Precision va F1-measure trong ca hai trudng hop img véi a,
B t6i wu. Céc gié tri trung binh cta Recall, Precision va Fi-
measure trong trudng hop thir 2 (sir dung céng thirc (2) chi
s0 cong tac toan phin do ching t6i d& xuét) déu nhinh hon
so véi truong hop 1, cu thé Precision dat 0,225309 so véi
0,218866 va Fl-measure 0,352285 so vdi 0,344331, ngoai
ra dm v6i gia tri Recall trong ca hai trudng hop déu kha cao
va xap xi nhau 0,922564 va 0,921026. Tuy két qua cai thién
chua nhiéu nhung 6 thé thay viéc ap dung tinh chi sb cong
tac tong thé theo cong thirc (2) cling da 1am cho gia tri cua
chi s6 nay min hon (phan tach hon), gitip viéc lya chon céac
{mg cir vién khuyén nghi cong tac thém chinh xac hon.
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e Khoa hoc Tu nhién

B Chi 56 cdng tac
theo cong thire (1)

B Chis6cong tac
theo cang thirc (2)

Gidt tr chi s nh gin

Recall

Precision
Cic chi 56 dinh gii
Hinh 4. K&t qua trung binh chung ctia Recall, Precision va
F1-measure trong ca hai truong hgp.

Fl-measure

Dé so sanh mot cach chi tiét hon gié tri cua chi sé F1-
measure ddi véi tig tac gia duoc thuc hién khuyén nghi
cong tac khi ap dung chi sb cong téc theo cong thire (1) va
(2), chung t6i da li¢t ké gid tri Fl-measure cta nhing tac
gia co su khac biét khi ap dung chi sb cdng tac téng thé theo
cong thire (1) va (2) trong bang 1. Cu thé, c6 18/65 tac gia
két qua F1-measure nhan duoc c6 su khic biét, trong do ddi
v6i chi s6 cong tac theo cong thirc (2) ¢6 15 tc gia nhan
dugc gia tri F1-measure cao hon so véi cdng thirc (1) va co
3 tac gia nhan dwoc gié tri F1-measure thap hon so véi cdng
thicc (1). V& ty 1& phan trim cai thién, déi voi cong thire (2)
ty 1¢ cai thién thap nhat 1a 3,57% va cao nhat 12 42,86%. Tuy
nhién,’ ba tac gia co gia tri F l—measure' g voi cong thirc
(2) thap hon cong thire (1) 1an lugt chiém ty 1& thap hon 1a
5,25,93 va 18,18%.

Bang 1. So sanh gia tri chi s6 F1-measure giiia chi s cong
tac theo cong thiic (1) va (2) ting véi tling tac gia dugc
khuyén nghi.

Mire dj cdi thign

i 50 cong té isbch i
Bt tach:;ia tl:ljz]c:lcsﬁngqth%}c ) ufé:]csﬁon;qt':nﬁafz) cia clng thire 2)
i 50 vdi (1) (%)
T 2 0421053 047619 13,00%
2 7 0,344828 0357143 3,57%
3 16 0,333333 0,363636 9,09%
4 23 04 047619 19,05%
5 25 0.1 0,142857 42,86%
6 27 0,157895 0.15 -5,00%
= 3 0,705882 0.736842 439%
g 34 0,266667 0,352941 32,35%
9 36 0285714 0,333333 16.67%
10 41 0.416667 0,434783 435%
11 43 0,296296 0,344828 16,38%
12 49 0.3 0222222 -25.93%
13 50 0.105263 0.117647 11.76%
14 54 0416667 0.434783 4.35%
15 55 0,428571 0.5 16.67%
16 56 0,428571 0,5 16,67%
17 63 0,333333 0375 12,50%
18 64 0,333333 0,272727 18.18%

TAP CHI
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Két luan

Trong bai bdo nay, ching td1 da dé xuit mot mé hinh
khuyén nghi cong tic méi cho mang dong tac gia, nham tro
gitip cac nha nghién ciru ¢o co so dé quyét dinh xem moi
cong tac ndo cin ting cuong hon nita. M6 hinh méi dua trén
chi s6 cong tac va chi sb twong quan toan phin nhim ting
cudng higu qua cho hé théng khuyén nghi cong tac. Két qua
thuc nghiém trén mang dong tac gia dugc xiy dung tir tap
céc bai bao dugc dang trén tap chi “Biophysical Journal™ tir
nam 2006 dén 2017 cho thiy, Fl-measure déi véi phuong
phap dé xudt dat gid tri cao khi o = 0,4 va B > 0,45; Fl-
measure trung binh dat Ién nhat khi a = 0.4 va p = 0,49. Va
gia tri trung binh chung F1-measure khi ap dung chi sé cong
tac vai biéu thire (2) ma chang toi dé xudt 1a 0,35229 so véi
0,34433 khi chi s6 cong tac tinh theo bidu thirc (1).

Tuy nhién, md hinh dé xut con nhiéu tiém ning dé phat
trién, chang han vic tinh toan chi sd tuong quan téng thé ¢6
thé xem xét thém cac yéu td khac nhu: Linh vure nghién ciru
dang quan tam, dia chi... Do vy, trong thoi gian téi, chiing
t6i s& tiép tuc nghién ciru dé dé xuat duge mé hinh khuyén
nghi cong tac hop 1y va hiéu qua hon nita dé c6 thé ap dung
vao thuc té.

TAI LIEU THAM KHAO

(1] Q. Yu, C. Long, Y. Lv, H. Shao, P. He, Z. Duan (2014), “Predicting co-
author relationship in medical co-authorship networks”, PloS one, 9(7),
el101214.

[2] G.R. Lopes, M.M. Moro, LK. Wives, J.M. De Oliveira (2010),
“Collaboration recommendation on academic social networks”, International
Conference on Conceptual Modeling, pp.190-199,

[3] P.M. Chuan, C.N. Giap, LH. Son, B. Chintan, T.D. Khang (2017),
“Enhance Link Prediction in Online Social Networks Using Similarity
Metrics, Sampling and Classification”, Proceedings of the 4th International

Conference on Information System Design and Intelligent Applications (INDIA)
(Accepted).

[4] 1. Makaroy, O. Bulanoy, L.E. Zhukov (2016), “Co-author Recommender
System”, International Conference on Network Analysis, pp.251-257.

[5] M.E. Newman (2001), “Scientific collaboration networks. |. Network
construction and fundamental results”, Physical review E., 64(1), pp.16-31.

[6] M. Pavlov, R. Ichise (2007), “Finding experts by link prediction in co-

authorship networks”, Proceedings of the 2nd International Conference on
Finding Experts on the Web with Semantics, pp.42-55.

[7] F. Xia, Z. Chen, W. Wang, J. Li, LT. Yang (2014), “Mvcwalker: Random
walk-based most valuable collaborators recommendation exploiting academic

factors”, IEEE Transactions on Emerging Topics in Computing, 2(3), pp.364-
375.

(8] D.H. lee, P. Brusilovsky, T. Schleyer (2011), “Recommending
collaborators using social features and mesh terms”, Proceedings of the
Association for Information Science and Technology, pp.1-10.

[9] D.M. Blei (2012), “Probabilistic topic models”,

Communications of the
ACM, 55(4), pp.77-84.

(10] S. Loh, D. Lichtnow, T. Borges, G. Piltcher,
“Constructing domain ontologies for indexing texts and creating users’
profiles”, In Work. on Ontologies and Metamodeling in Software and Data
Engineering, Brazilian Symp. on Databases, UFSC, Florianépolis, pp.72-82.

M. Freitas (2006),

[11] https://www.journa'5-EJSeViE‘ECOm/bicphysicai—journal/, Accessed
on 10/7/2017.

14



