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TOM TAT

Xu thé phat trién cong nghé va ngdy cang
Xudt hién nhiéu logi hinh truyén thong mang xa
héi dan dén sw thay déi vé hanh Vi ciia con ngudi
trong xa hgi va hinh thanh nhitng céng dong truc
tuyén. Hanh vi con nguoi thay doi dan dén nhiéu
hinh thite kinh doanh, tiép thi, dich vu va ké cd
trong linkh vuc gido duc, an ninh, chinh tri ciing
thay doi theo tir cdch tiép cdn cho dén viéc qudn
Iy nguoi ding. Céng dong nguwoi ding mang x&
héi anh hwéng va chi phoi hanh vi, théi quen cia
tirng nguwoi ding tham gia vao céng dong. Chinh
Vi Vdy, khdm phd cong dong mang x& héi tir nhiéu
nguon dit liéu khdc nhau théng qua viéc phan tich

NGi dung trao doi sé biét dwoc céng dong nhing
ngueoi dung c6 nhitng hanh vi dwoc thé hién trong
NGi dung va chii dé ma nguwoi ding quan tam trao
doi trong nhitng thong diép. Trong bai bao nay,
chiing téi dé xudt mé hinh méi khdam phd cong
dong nguwoi dung trén mang xa héi dwa theo mé
hinh chi dé két hop phuwong phdp mang
Kohonen.Trong dé mé hinh dé xudt tdp trung
kham phé céng dong mang x4 hgi va phan tich sy
thay doi chii dé quan tdm cia nguoi ding trong
linh vue gido duc trén mang xa hgi theo tung giai
doan thoi gian.

Tir khéa: chii dé, mé hinh chu dé, kham phd cong dong, phan tich s thay doi, mang Kohonen, TART,

1.GI101 THIEU

Cong dong 1a mot tap thé cing séng va 1am
viéc trong cUng mot moi truong [2][8][15][23]
[24]. Cong dong mang xa hoi 12 mét tap hop cac
ca nhan tuong tac thong qua cac phuong tién
truyén thong cu thé, c6 kha ning vuot qua nhiing
ranh gigi dia Iy va chinh tri dé theo dudi loi ich
hay muc tiéu chung. Mot trong nhitng loai hinh
cong dong ao phd bién nhit 1a cong dong trén
mang xa hdi.Trong pham vi nghién ctu nay,

* http://treeintelligence.com/en/influence-and-viralization-networks/

ching toi dé cap dén cong ddng nguoi sir dung
trén mang x& hoi.
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Hinh 1. Cong dong trén mang x4 hgil

C6 thé dinh nghia, cong dong 13 mot nhom
nguoi dung trong mang xa hoi co su twong tac
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nhau va thuong quan tim dén chu d& duogc thao
luan trong nhém hon nhitng nhém khac [11][14]
[23]. Trong nghién ctu nay, tap hop cac cong
ddng trén mang duoc ky hiéu l1a C va mot cong
ddng dang xét duoc ky hiéu 1a ¢, nhu vay ¢ € C.

XA&c suét diéu kién cua mot cong dong ngudi
dung biéu thi cho mirc d6 tham gia, cling quan
tAm chu dé ciia ngudi dung trong cong ddng [23].
Cu thé, p(c|u) 1a x4c suit ctia cong dong ¢ ¢6 chira
ngudi dung u[2] (xem cong thire (1)). Nhu vay,
ngudi ding u ¢6 thé thudc mot hay nhiéu cong
dong.

(1)

Z P(clu) =1

cecC

Cha d& quan tdm cua ngudi dung thudng
thay d6i, diéu ndy dan dén cong dong mang x4
hoi ciing thudng thay ddi theo. Viée chi phdi din
dén sy thay ddi trong cong ddng mang co 2
nguyén nhan chinh: (1) 1a hinh thanh hay thay déi
tir nhom cac ban beé biét trude va cling két ban
trén mang hodc thong qua su gidi thiéu ban be
cung két ban; (2) 1a thong qua s& thich cua timg
ngudi ding trén mang cling két ban voi nhau hodc
cing quan tdm dén nhitng chu dé dua trén noi
dung théng diép ma ngudi dung quan tam trao
d6i. Nhu vay, mdi quan hé cua cong dong mang
théng qua sé thich duoc xem nhu mot mang ludi
v6i sur lién két nhig thanh vién va méi quan hé
thé hién trén mang x4 héi [1][2][3][9][10]. B&i vi
nhitng théng tin ndi dung chinh 1a nhitng thudc
tinh ctia timg thanh vién trén mang xa hdi. Nhimg
ndi dung thong tin nay dugc ton tai dudi dan g vin
ban, hinh anh,...Ctng mot cong dong mang co thé
quan tdm trao ddi nhidu chu dé trong mét giai
doan thoi gian va mot chu dé ciing c6 thé co nhiéu
cong dong quan tam trao d6i. Nhiém vu nghién
ctru dat ra 14 1am thé nao dé co thé kham pha
nhim tim ra cong déng mang cung quan tim dén
nhitng chii dé thong qua nhimg nodi dung thong
diép dugc trao doi cua tp ngudi ding trong cong

ddng va timg chu dé cu thé c6 nhing cong dong
nao quan tim trao d6i?

Mot thach thirc nita dit ra 12 cong dong
mang thudng xuyén thay d6i cac thanh phan
trong mang theo thoi gian, chang han nhu: sy
thay doi sé thanh vién trong cong dong, chu dé
ma cong ddng quan tim trao di,...Chinh vi vy,
thanh phan thay doi trong cong dong mang
thuong lién quan dén mot hay nhiéu chu dé ma
cong doéng mang quan tim, s6 luong thanh vién
tham gia cong ddng, mirc d6 quan tam dén timg
chu dé tai timg thoi diém, va dic biét hon nira 1a
su thay di trong cong ddng mang anh hudng rat
nhiéu vao hanh vi, sy quan tim va trao dbi cta
thanh vién trong cong dong. Piéu nay d4 thu hat
rat nhiéu nha nghién ctru quan tdm nham phan
tich va truy vét thong tin lan truyén dé tim ra
ngudn goc cua thong tin cua ngudi dang (gir)
[11][30] hay tim ra su anh huéng ciia ngudi hay
cha d& quan trong dé phuc vu cho nhimg chién
lugc phat trién nhu quan 1y cong dong ngudi
ding mang x4 hoi cua cong ty, to chtrc hay cia
mot qudc gia; hidu nguoi dung dé thyuc hién chién
luge marketing hidu qua, quang ba nganh nghé va
moi tredng dao tao linh vue gido duc,...

Dé c6 thé kham pha cong dong nguoi diing
theo chii dé theo timg giai doan thoi gian, trong
nghién ctru ndy chdng téi tiép can theo md hinh
chi d& nham khai thac kha niang phén tich noi
dung tim ra timg chu dé trong timg ndi dung
thong diép cling véi tap tir dic trung cho cha dé
[4][5][10][27][28] va tiép tuc khai thac hiéu qua
md hinh TART kham phé cong dong theo chu dé
quan tdm ciia ngudi ding c6 yéu t6 thoi gian duoc
chung t6i dé xuit va gisi thiéu trong nghién ctu
[16].

Bén canh viéc khai thac hiéu qua mé hinh
TART, trong nghién ciru nay ching toi dé& xuat
mo hinh kham phé cong dong nguoi ding trén
mang x4 hoi bang phuong phap huan luyén mang
Kohonen [17][27] két hop véi mé hinh TART.
Tiép sau do, chiing toi tap trung phan tich su thay

Trang 82



TAP CHi PHAT TRIEN KH&CN, TAP 19, SO K2- 2016

d6i chu dé va thanh vién cia cong dong theo timg
giai doan thoi gian.

C4c phan tiép theo cuia bai b4o: phan 2 trinh
bay cac nghién ciru lién quan, phan 3 trinh bay
mo hinh d& xuét kham pha cong dong nguoi ding
trén mang x4 hoi vakhao sat su thay doi chu dé
quan tdm va nguoi ding cua cong dong theo timg
giai doan thoi gian, phan 4 trinh bay thir nghiém
va két qua, phan 5 két luan, hudng phat trién va
cudi cuing 1a tai liéu tham khao.
2.CAC NGHIEN CU'U LIEN QUAN
2.1 M6 hinh Group-Topic (GT)

M® hinh GT [1] quan tdm dén phuong phap
gom nhom ngudi ding theo cha dé dya trén thude
tinh va noi dung trao d6i cua timg thanh vién trén
mang. Ap dung mé hinh chu d& véi yéu té bd
sung la nhdm (group) véi phuong phap hoc
khong giam sat, mé hinh GT xem médi thanh vién
c6 mdi quan hé vé6i thanh vién khac trén mang
néu nhimg thanh vién d6 c6 cung hanh vi trong
mot su kién va sy lién két cac noi dung vin ban
Vv6i nhau trong cting su kién d6. Hon thé nita, mo
hinh GT cho rang mdi sy kién tuong tng v6i mot
cha @& T. Chinh vi vay, nhém thanh vién trén mot
c4u triic mang (hay nhom thanh vién) khong ton
tai Jau ma sé& thay d6i nhimg chu dé khac nhau
trong nhimg su kién khac nhau [1]. Nghién ciru
chi tiét ciia mé hinh GT da d& xuét phuong phap
kham phéa cac nhém thanh vién trén mang theo
chu dé tiép can theo phuong phap mang
Bayesian.

2.2 M6 hinh Community-User-Topic (CUT)

Trong nghién ctu [3], nhom tac gia gidi
thiéu mé hinh CUT (C 14 cong dong — U 1a ngudi
ding — T 1a cha d&), trong do tap trung nghién
ctru va dé xudt phuong phap khdm phé cong dong
dwa trén noi dung trao doi va [3] ciing dé dé xudt
hai mo hinh thuge CUT la CUT; va CUT,. M0
hinh CUT; va CUT; khac biét nhau tai vi tri cua
tham s6 z va agi. Két hop phwong phap mé hinh
xé&c suat va kham pha cong dong, nhom tac gia

trong [3] dé xuét ba thanh phan chinh 1aC, U, T
trong mo hinh.

Muc dich cta hai mo hinh nay la rat trich
cong dong nguoi dung theo chi dé dua trén di
liu, trao d6i trén mang x4 hoi. M6 hinh nay dwa
trén mang Bayesian va Gibb sampling. Tuy
nhién, vi d6 phuc tap cia Gibb sampling, nén
nhém tac gia dd dé xuit y tuong dua Gibb
sampling két hop véi viée loc entropy dé luu vét
qua trinh thyc hién 1ay miu va loc tir, tir d6 giup
cho qué trinh thuc hién ctia mé hinh s& khong can
quan tdm dén nhimg tr d4 dwoc xét dén hodc
nhimg tir khéng c6 nghia.

2.3 Md hinh Community-Author-Recipient-
Topic (CART)

Trong nghién ctu [2], nhéom tac gia gidi
thiéu mé hinh CART (Céng dong — Téac gia -
Ngudi nhan - Cha d&), mé hinh duoc thir nghiém
trén hé thng dix liéu Enron email. M6 hinh chira
rang, su thao ludn, trao ddi gitta nhitng thanh vién
trong pham vi mot cong dong c6 lién quan dén
nhitng thanh vién khac trong cling cong dong. M6
hinh nay rang budc tat ca thanh vién c6 lién quan
va nhitng chu & duoc thao luin trong email
thugc vé mot cong dong, trong khi cing nhiing
thanh vién giéng nhau va nhimg chi dé khac nhau
c6 thé duoc gin voi cong ddng khac. So sanh véi
c4c moé hinh trén bao gém ca CUT, mé hinh
CART lap luan chit ch& hon dé nhdn manh hon
nita cach ma cac chu d& va méi quan hé cling anh
huéng dén cdu trac cia cong dong mang trong
van dé kham pha céng déng mang theo chu dé.

M6 hinh CART [2] 1& mét trong nhitng cb
gang dau tién vé nghién ciru kham pha cong dong
bang su két hop nghién ctru dua trén noi dung
thong diép ma thanh vién trong cong dong mang
cung trao doi. Mo hinh CART gom 4 thanh phan
chinh 1a C, A, R va T. Trong d6, C 14 cong dong
nguoi ding, R 13 nguoi nhan thong diép, A 1a
ngudi giri thong diép, Z 1a chu dé, W 1a tir thude
chu dé Z (hinh 2) [2].

Trang 83



SCIENCE & TECHNOLOGY DEVELOPMENT, Vol.19, No.K2 - 2016

New

Ne

Hinh 2. M hinh CART [2]
M©& hinh CART thuc hién theo cac bude sau day:

1. Sinh mét dir liéu email eq, MOt cong déng Cd
duoc chon ngau nhién

2. Dua trén cong dong cq, Mot ngudi giri ag va
tap nguoi nhéan p, duogc chon

3. Sinh mdi tir wy,trong dit liéu email, mot
nguoi nhan 7,; dwgc chon theo cich ngau
nhién tir tdp ngudi nhén p,.

4. Duatrén cong dong cq, ngudi giri ag va ngudi
nhan 7, ; thi mét chu dé z4; duoc chon.

5. Tuwy; duoc chon dua trén chu dé Zg;

K§ thuét Gibb sampling cho m6 hinh CART
nhu sau:

p(Ca,Aq,Pq: T4 24, W)

= p(eapCaded) | [perlea | [p(wailza:)

TEPq i
p(zailca, aa,7a, V) (2)

Trong d0, p, 1a tdp quan sat ngudi nhén R,
7, 1 tap nguoi nhan can tim (chon tir p,;) and z,
1a chu dé tiém 4n thir i twong Gmg v&i mdi tir tha
i wy strong dir liéu d, va Ng |a tap tir trong dir ligu.

2.4 Nhin dinh va dong co nghién ctru

Trong cac nghién ciru duoc gidi thiéu, cac
nghién ciru [1][2][3][13] trinh bay trén va mot sd
nghién ciru khac nhu [6][7][24][25][26] d& dat
hiéu qua trong quéa trinh khdm pha cong dong
mang dua trén phan tich noi dung thong diép. Tuy
nhién, cac nghién ctru nay chwa quan tim nhiéu

dén yéu t6 thoi gian ciing nhu chwa quan tim dén
viéc phén tich su thay doi chi dé quan tim cua
ngudi ding thude cong dong theo thoi gian. Boi
Vi, su thay d6i chii dé quan tim nguoi ding mang
c6 thé anh hudng dén su thay d6i chu dé quan tm
cta cong dong cling nhu c6 thé thay déi cac thanh
phan trong cong dong mang, chang han nhu khu
vuc dia 1y hinh thanh cong dong, s thanh vién
tham gia, thoi gian va chu dé ma cong dong quan
tdm trao d6i. Bén canh d6, van dé phan tich su
phan bé chu dé trong cong ddng mang theo thoi
gian, phan b cha dé dwoc quan tim trong cong
dé)ng, v6i mot cha dé thi sy quan tdm cua nhiéu
ngudi dung thay doi ra sao, diéu nay ciing chua
dugc cac nghién ciru quan tim. Hon thé nita, cac
nghién ctru trén chu yéu tap trung kham pha cong
ddng mang trén tap ngit liéu van ban tiéng Anh,
viéc khai thac trén tap ngit liéu van ban tiéng Viét
¢6 nhiéu kho khan dic biét 1a hé théng Tree Bank
tiéng Viét con chua bao quat hét hé thong tir trong
tiéng Viét, tir ghép, tir da nghia,...

3. MO HINH KHAM PHA CONG PONG
3.1 Mang Kohonen

Mang Kohonen do GS. Teuvo Kohonen
phét trién vao nhing nim 1980 [17][27] va da
dugce ung dung vao bai todn gom cum phing.
Mang Kohonen hay con goi 1a phuong phap
mang SOM (Self-Oganizing Maps) duoc biét dén
cho nhu viéc gom cum dit liéu ma khong can chi
dinh trude s6 cum diéu nay hoan toan phi hop vi
khéng thé xac dinh trude dugc s cong dong (s6
cum) trén mang x4 hoi ma s6 cong dong phu
thudc vao qua trinh phan tich chu dé quan tam va
dé xudt sau qué trinh hoc dir lidu, ngodi ra mang
Kohonen cé kha nang biéu dién tryc quan khoi
van ban trén man hinh may tinh théng qua l6p ra
Kohonen 2D [12][19][20][22].

Xac dinh sy ph hop thong qua nhiéu khao
sat cac cong trinh nghién cuu lién quan, &p dung
phuong phap va giai thuat gom cum dé kham pha
cong ddng mang theo chu dé, ching t6i chon
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phuong phap mang Kohonen cho hudng nghién
ctru. Mang Kohonen c6 thé gom cum dir liéu ma
khéng can chi dinh trude sd cum (twong quan
cum dit liéu trong nghién ctru ndy cong dong
mang theo chu dé, tip ngit liéu thong diép vo
cuing 16n, da chidu va cong dong mang rat 16n nén
viéc xéc dinh trude sb cum - cong dong mang 12
vo cung kho khan)[12][21][22][25]. Ngoai ra,
mang Kohonen c6 kha ning biéu dién tryc quan
khéi van ban, cha dé thong qua 16p ra Kohonen
2D [12][13][22].

Muc tiéu cua mang Kohonen la anh xa
nhitng vector dau vao c6 N chiéu thanh mét ban
dd voi 1 hodc 2 chidu [12][15][19][20]. Nhiing
vector gan nhau trong khong gian dau vao sé gan
nhau trén ban d6 16p ra cia mang Kohonen. Mot
mang Kohonen bao gom mdt luéi cac node dau
ra va N node diu vao.Vector dau vao dugc
chuyén dén timg node dau ra (hinh 3). Mai lién
két giita ddu vao va dau ra cia mang Kohonen
tuong Ung voi mot trong s6.Tong ddu vao cua
mdi noron trong 16p Kohonen bing tong cac
trong clia cic dau vao noron do.

@D P9
—a 3 oo
s 0

Neuron chién thing
=

Ving lén cén

W )

@9 9 9 e

Lép vio (Vector déc trung)
Hinh 3. C4u trlic cua mang Kohonen?

Neuron chién thing dugc xac dinh bang
cach tim neuron ¢ khoang cach ngan nhat trong
tap két qua. Trong truong hop ndy, neuron chién
thang (winning neuron) la wy ; = Wy 5. Khi d6 ta
duoc: Dy gz = Do1 = Dy, V6i Drin = 0.4582.
Vé6i ki = 0 va k, = 1 1a chi s (dong, cot) cua
neuron chién thing. Sau khi xac dinh duoc
neuron chién thing, budc tiép theo xac dinh viing

2 http://homepage.ntlworld.com/richard.clark/rs_kohonen.html

Lép ra Kohoner

1an can cua neuron chién thing. Giai thuat s& cip
nhat lai trong sb cua vector trong ciia neuron
chién thang va tat ca cac neurons nam trong viing
1an can ciia neuron chién thing. Bé xac dinh ving
1an can ciia neuron chién thing hay goi 1a viing
chién thang (winning region) ta diing ham 1an can
(neighborhood function) duwge 4p dung. Ham
dugc mo ta nhu sau:

_r2 ©)
h(r,t)=-exp {chz—(t)J

Trong do, r la khoang céach tir neuron lan
can dén neuron chién thang.

r= (kg = )2 + (kp — j)? (4)

Va o(t): 1a ham dugc str dung cho viéc xac

dinh khong gian 14n can neuron chién thing véi
s6 14n lap, gia tri cia o giam dan [29].
_t
a(t) =agge m

Q)

Trong do, (7,12 hing s6, 5, = Vm, t1asé lan
lap). Dudi day trinh by dang don gian nhat cta

nhdm ham mang 1an cdn (topological
neighborhood function):
h(r,t) = (1 — rz)e_a;—it) (6)
' a2(t)

Ap dung ham Mexican dé xac dinh dugc viing
lan can neuron chién thing cho mdi vector nhap,
trong s6 cia mdi neron duge cap nhat nhu sau:

Wl(i,j)k = W(i,j)k + a(t)h(r, t)(vxk (7)
- W(i,j)k)
VkeNO<k<n
Trong do,

e k: chiéu ciia neuron trong (vector trong)

e n:sbchu dé duoc quan tim

* W', giatrimsicuaneuron trong thi k tai
dong i, cot j
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*  wg;,: giatri dang xét cua neuron trong thir
k tai dong i, cot j

e h(r,t): két qua cua ham mang lan can voi t
s6 1an lap, r 1a khoang cach giita neuron dang
xét va neuron chién thing.

* v, gidtricla vector hoc v, thir k

Ham a(t) 12 ham 4n dinh téc d6 hoc, gia tri
ham s& giam dan theo sb 1an lap t. Néu mot
neuron la chién thing hay neuron lan cén véi
neuron chién théng, thi trong cua vector d6 dugc
cap nhat, nguogc lai thi neuron sé khong duoc cap
nhat. Tai mdi budc lap phuong phap Kohonen s&
quyét dinh chon neuron c6 vector trong tuong tur
VGi vector nhéap va diéu chinh né va vector trong
Ian can dé 1am cho ching gan hon véi vector nhap

Giai thuat 1. Tim neuron chién thing
(winning neuron) [19][20][25]

Dau vao: v, SOM. Trong d6 v 14 vector huin
luyén (vector nhép)
Dau ra: neuron chién thing (winning neuron)
Xt 1y:
Bit dau
Khai tao min = d(v,SOM[0,0]);
Khéi tao wneuron = SOM[0,0];
Lap i = 0 dén sqrt(m)
Lap j = 0 dén sqrt(m)
Néu min > d(v, SOM[i, j1)
Thi
min = d(v,SOM[i, j]);
wneuron = SOMIi, jl;
Tra vé neuron chién thing
Két thuc

3.2 M6 hinh Temporal — Author — Receipent —
Topic (TART)

M6 hinh TART (hinh 4) dugc ching t6i dé
XUit va gi6i thiéu trong [25], trong d6 c6 mot
phan muc tiéu khdm pha chi dé quan tam cua
ngudi dung trén mang xa hoi theo timg giai doan

thoi gian. Cu thé 12 tap vector chu d& quan tim
cua ngudi dung (xem bang 1 va 2).

L x
o4,

D

Hinh 4. Md hinh TART d& xuét [25]

Trong qud trinh thyc hién mé hinh TART,
hé théng s& luu lai 4 ma tran dé phéan tich mbi
quan tdm cia ngudi ding mang, bao gdm: T (chu
dé) x W (tir), A (tac gia) x T (chu d&), R (ngudi
nhan) x T (cht d&) and T (cha d&) x T (thoi gian).
Dua trén 4 ma tran, ta ¢6 phan bé gitra chu dé va
tir @, phan bd gitta chu d& va thoi gian Py, phan
bé gitta tac gia va chi d& Oa, phan b giit ngudi
nhan va chu dé 6y,. Phan bd cua 4 ma tran dugc
xac dinh boi biéu thic sau (8), (9), (10) va (11):

0. - My, +@ _ nZW+,B Eg;
& Zz(maz +a) W Zw(nzw+ﬂ)
Nt + u Myz +a (10)
v =t —— O = ()
St (o + 4) 22(Mrz +o

3.3 M0 hinh dé xuét tong quat

Chung t6i d& xuat mo hinh kham pha cong
ddng mang dua theo theo m hinh chua dé c6 yéu
t6 thoi gian. Trong d6, thong qua két qua khao
sat, phan tich va danh gid cac mé hinh lién quan
trong linh vuc kham pha cong dong, ching toi
chon phuong phap huin luyén Kohonen; (2) hudn
luyén Kohonen két hop cai tién tap dit liéu dau
vao (1a két qua tir mé hinh TART [25]), chinh la
tap cac vector chu dé quan tdm cta ngudi ding
theo tung giai doan thoi gian. Tu d6, ching t6i
khai thac timg cong dong theo cac chi dé quan
tam duogc thé hién trén cac neurons trén Iop ra
Kohonen.

M6 hinh thyc hién kham phé& cong dong
thoéng qua phuong phap gom cum vector chu dé
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quan tdm cta nguoi dung theo timg giai doan thoi
gian duoc thuc hién theo mo hinh tai hinh 5. M6
hinh gém 3 mo-dun chinh:

- Chuan hoa vector diu vao: chuan hoa dir
liéu dau vao phu hop véi dit liéu hun luyén cia
mang Kohonen.

- Khdm pha cong dong sit dung mang
Kohonen: 4p dung phuong phap Kohonen dé
gom cum ngudi ding theo chi d& quan tam, mdi
cum 1a mot cong ddng quan tdm dén cac chu dé
va tuong Gng véi 1 neuron tai 16p ra Kohonen.

- Khao sat sy thay déi thanh vién va chu dé
quan tim ciia cong dong dwa trén phan tich su lién
hé cac 16p ra Kohonen.

3
ap

dung mang Kohonen

Hinh 5. M6 hinh khdm pha cong ddng nguoi ding
theo chu dé va khao sat sy thay ddi chii dé quan tam
va yéu thich caa nguoi dung

Pau vao: tap vector ngudi ding quan tam
trao ddi cac chu dé tir két qua mé hinh TART
[25]. Thanh phan cta vector ngudi diing bao gém
cha d& ma nguoi ding quan tdm, X4c suit quan
tAm va thoi gian ma ngudi dung trao d6i vé chu
dé do.

Dau ra: tip cac cong ddng ngudi ding theo
c4c chu dé cu thé trong timg khoang thoi gian.

4. KET QUA THU NGHIEM VA THAO
LUAN
4.1 Dir li€éu thir nghiém

Thir nghiém mé hinh dé xuét véi tap 2055
vector chu dé quan tam cua 194 nguoi ding ciing
quan tam trao d6i trén 10 chu dé (khao sat ngiu
nhién trén 10 chi dé “Co sé vat chit va dich vu”,
“Hoc tap va Thi”, “Hop tac qudc t&”, “Kiém dinh
chat luong”, “Nghién ciru khoa hoc”, “Sinh hoat
va doi sbng”, “Thu vién va giéo trinh”, “Thé duc
thé thao”, "Tuyén dung viéc 1am”, “Tuyén sinh*,

“Tai chinh va hoc phi”, “Tinh ban va Tinh yéu”,
“Poan hoi” va “Dao tao” trén tong s6 20 chu dé
thudc hé théng chu dé duoc xay dung trong [31]).
Khao sat cac chu dé trén trong khoang thoi gian
thang 12-2008 dén thang 01-2010. Tap vector
nhap dugc xay dung va chuan qua tir két qua mo
hinh TART.

Trong tung giai doan thoi gian, ta s€ c6 cac
vector chu dé& quan tdm cua ngudi dung khac
nhau. Chang han: véi ngudi ding ui: trong
khoang thoi gian tir t; dén t, vector chi dé nguoi
ding quan tam la v(w,,t;,ty,u €U trong
khoang thoi gian t, dén t3 ta c6 vector
v(uy, by, tgy.

Mot cach tong quat, mdi ngudi diing co mot
vector chu dé quan tam tai thoi diém t 12 v;(t) =

< pt pt pt

t A r 12
i Uiy 13,...,vin.Nhuvay,tacobangvector

chu dé quan tdm cta nguoi dung nhu sau:

Bang 1. Vector quan tam chu d& ciia nguoi ding

I(;Iugr;éi Thoi giant; | Thoi gian t; v(u, t;, tjy
U 01-11-2008 | 30-11-2008 | v(uy,ty,ty
Uz 01-02-2009 | 28-02-2009 v(uy, ty, ts)
Us 01-04-2009 | 30-04-2009 v(us, t3, ty
Uy 01-02-2009 | 28-02-2009 v(uy, ty, ts)

Hay mét cach biéu dién khéac vé vector chu
dé quan tAm cta ngudi dung:

Bang 2. Vector quan tm chu d& ciia nguoi ding

Nguwdi| Chitdd 1 | Chiidé2 | Chi dé3 | Thyi gian
diing XA4c suat quan tim bt
u; | 085246 | 00 |0.772527 0;0111122853_
u; | 0.85000 | 0.86956 | 0.676793 021805222839_
us | 0.62417 | 034132 | 0.893421 o;(—)(_)gigggg—
u; | 052345 | 052341 |0.834212 021305222839_
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Bang 1 va 2 1a mau céc vector chu dé quan
tam cua ngudi dung trén mang, day l1a tap vector
dau vao cho qua trinh huan luyén mang Kohonen.
Mau vector nhap trén bao gom 3 ngudi ding quan
tam dén 3 chu dé trong 3 khoang thoi gian t;-t,
trts VA ta-ts. Muc tiéu quéa trinh huin luyén
Kohonen 1a gom cum cac vector chu dé quan tim
cua ngudi dung.

Nhu vay, véi V(t;,t;y ta c6 16p ra Kohonen
K(t; t;. Day la mang 2 chiéu (hinh 6).Va véi
tinh chit ctia cum trén, 16p ra Kohonen ta ¢6 danh
sach cac cum: {Ci, Cy, Cs, C4,...,Ci}. Trong do,
mdi cum C; ¢ chira vector chi dé ciia neuron
chién thing tuong tmg.

4.2 Kham phéa cong dong mang x4 hji

Trong phan ndy trinh bay két qua thu
nghiém kham pha cong dong ngudi ding trén
mang x4 hoi theo timg giai doan thoi gian. Phan
nay tap trung vao moé-dun (1) va (2) ctia mé hinh
tai hinh 5.

Hinh 6 thé hién két qua qua trinh huin luyén
Kohonen khdm phé cong dong ngudi diing mang
theo thoi gian vai s6 neuron 16p ra 1a 100, thir
nghiém trén tap 2055 vector nhdp thudéc 194
ngudi ding quan tim trao dbi trén 10 chu dé.
Khao sat trong khoang thoi gian tir 12-2008 dén
01-2010. Sb neuron 16p ra dugc danh sb thu tw
bit dau tir 1 cho dén 100 twong tmg 100 neurons
(hinh 6). Viéc xac dinh s6 lwong neuron trén 16p
ra Kohonen la tuy chon va khéng lam anh huéng
dén két qua kham pha cong dong.

MJdi neuron 16p ra twong tmg véi mot cong
ddng nhimg ngudi ding cing quan tim trao doi
cha dé trong timg giai doan thoi gian. Vi timg
neuron, mau sic dam va nhat tuong Gng véi sb
lugng ngudi dung nhiéu hay it tham gia vao cong
ddng. Mau sic trén mdi neuron cang dam dai dién
cho s ngudi trong cong dong nhiéu hon nhimg
neuron c6 mau nhat hon hodc cong dong khong
6 bat ky nguoi ding nao (hién thi mau trang)
diéu ndy thé hién cong ddng khong ton tai.

-
.

Hinh 6. Két qua kham pha cong dong duoc hién thi

boi tap neurons trén 16p ra Kohonen.

T 16p ra Kohonen trén hinh 6, chdng toi
tiép tuc khao sat trinh bay két qua khao sat su thay
dbi chu @& va nguoi ding quan tamtrong cong
dong theo timg giai doan thoi gian (hinh 7).

§0 ®Co s& vét chat va dich vu
s0 4 M Hoc tip
= Hoc tapva Thi
40 +
Hop tac qudc té
30 + mKiém dinh chét lwong
20 J mTai chinh va hoc phi
Thé duc thé thao
10 1
I I Tinh banva Tinh yéu
| ' i bl 1b . .
° Tuyén dung viéc lam
S I R R I )
o W & & WY Tuyén sinh

Hinh 7. Khao sat sy thay déi chu d& quan tim va
ngudi ding trong cong dong

Hinh 7 trinh bay két qua phén tich su thay
d6i chu dé quan tim va nguoi ding trong cong
dong tir thang 12/2008 dén thang 07/2009. Khao
st trén 10 cha dé, ta thdy rang chu dé& muc do
thuong xuyén trong cac thang va tang cao tai cac
thang 04, 05/2009 va chiém da s6 nguoi ding
thugc vé cac cong dong chi d&“Tuyén sinh”,
“Thé duc thé thao” va “Tinh ban, tinh yéu”. Sé
lugng cong dong giam dan khoang thoi gian
thang 06 va 07/2009. Trong thang 07/2009 hau
nhu chi ¢6 3 cong dong duge kham phé, trong d6
cong dong co sb6 ngudi dung nhidu nhat 1 cong
ddng chi @& “Thé duc thé thao” va it nhit tai
thang 07/2009 | cong dong chu dé “Hop tac qubc

7
A%

te”.
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Trén hinh 8, tai neuron (cong ddng) sé 23 (vi
tri 4, 2) c6 80 ngudi diung quan tim dén chu dé
Hop tac quéc té (hinh 8). Py 1a cong ddng c6 sb
luong ngudi dung dong hon tit ca cac cong dong
con lai trong khoang thoi gian kKhéao sat.

Hinh 8. Két qua kham pha cong ddng trén 16p ra
Kohonen trong khoang thai gian thang 04-2009. Mbi
o hiéu thi trén hinh 8 thé hién mét neuron cua 16p ra.

Bang 3. Tap dit liéu vector chu dé quan tm cua
ngudi dung trong thang 12-2008

Ngudi| . . . Thoi  |S6 chu d@
N Chi dé quan tim . A
diing gian quan tam

Ul Tinh ban va tinh yéu 12-2008
Ul Pao tao 12-2008 3
Ul Hoc tap va thi 12-2008
U3 Thé duc thé thao 12-2008 1
U4 Tinh ban va tinh yéu 12-2008
U4 Pao tao 12-2008 3
U4 Hoc tap va thi 12-2008

Ul4 |Co so vat chat va dich vu |12-2008

Ul4 |Hoc tap va Thi 12-2008 3
Ul4 [Pao tao 12-2008
U20 [Pao tao 12-2008
U20 [Hoc tap va Thi 12-2008| 3
U20 [Tinh ban va tinh yéu 12-2008
U36 |Tinh ban va tinh yéu 12-2008
U36 |Pao tao 12-2008|
U36 |Hoc tap va Thi 12-2008
U36 |Thé duc thé thao 12-2008
U43  [Tinh ban va tinh yéu 12-2008| 1
U49  |Pao tao 12-2008|
U49  |Hop tac qudc té 12-2008

Huan luyén mang Kohonen V&i tdp vector
cha d& quan tam (bang 3). Ta c¢6 16p ra 12 tap cac
neurons (twong ing mdi neuron 1a 1 cum ngudi
dung theo timg chu d& dé cu thé) theo thoi gian
thang 12-2008 (hinh 9).

Hinh 9. Céc cong ddng tham gia trao ddi cac chu dé
cu thé trong thang 12-2008

Hinh 9 chi ra rang, két qua 16p ra Kohonen
gém ¢6 5 cum (cac neuron c6 mau). Nhu viy,
trong thang 12-2008 ¢ 5 cong ddng quan tim
dén céac chu dé cu thé tir tap vector nhap.

Hinh 10 thé hién danh sach cac cong dong
cung danh sach ngudi ding tham gia timg chu dé
cu thé trong thang 12-2018. Quan sat ta thay,
trong ca 3 cong ddng ngudi dung U4 (twong tng
s6 4 duoc khoanh tron) déu ton tai. Déu nay
chimg to, nguoi dung U4 cung tham gia vao 3
cong ddng va quan tAm trao ddi 3 chu dé cu thé.

1-Tinh ban va Tinfry&u)
4 4 (Tinh ban v Tinh yéy)
2 yeu)
36 (Tinh va Tinh yéu)
51 (Tinh ban va Tinh yéu)
70 (Tinh ban va Tinh yéu)

14 Baotz0]
21 a0 tac)
36 B0 tac)
51 Do tac)
69 Do tac)
70 B0 tac)
78 a0 tac)
87 B30 tac)
120 (Pao tac)
169 (Dao tac)

87 (Tinh ban va Tinh yéu)
94 (Tinh ban va Tinh yéu)
176 (Tinh ban va Tinh yéu)
191 (Tinh ban va Tinh y&u)

TR

i)
94 (Hoc t4o va Thi)
215 (Ho tap va Thi

Taicums625 Taicumsd17 Taicumsd 9

Hinh 10. Danh sach cac cong déng nguoi ding
theo cha d& quan tam trong thang 12-2008 dya
trén 16p ra Kohonen trén hinh 9.

4.3 Khao sat su thay ddi chii dé quan tim va
thanh vién cong dong

Noi dung ndy tap trung vao phan thir nghiém
md hinh d& xuit cia moé-dun (3) tai hinh 5. Dya
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trén cac lop ra Kohonen theo tirng giai doan thoi
gian, ching t6i khao sat dugc su lién hé giita cac
cum (neurons) trén I6p ra Kohonen dua trén cac
thanh phan ctia cum nhu: nguoi dung, chu dé
quan tim, X4c suit quan tAm va s6 cum hinh thanh
trong tung giai doan thoi gian.

Hinh 11a. Cong Hinh 11b. Hinh 11c. Cong
ddng tham gia Céng ddng ddng tham gia
trong thang tham gia trong trong thang
02/2009 thang 03/2009 04/2009

Hinh 11. Cong ddng trén 3 16p ra Kohonen trong 3
giai doan thoi gian

Quan sét trén hinh 12, trong thang 02-2009
c6 3 cong dong cung tham gia trao d6i trén mang.
Trong d6, cong ddng 1 quan tim dén chu dé “Hop
tac qudc t&” vai sb nguoi tham gia lan luot theo
3thang 1a 6, 10 va 30. Cong ddng 2 quan tim dén
chu dé “Tuyén sinh” véi s6 lwong ngudi tham gia
lan lwot 14 13, 30 va 56. Cong dong 3 quan tdm
dén chu dé “Hoc tap va thi” 1an luot 14 5, 5 va 16.

m Hoc tap va Thi
™ Hop tac qudcté

Tuyénsinh

Feb-09
Mar-09 Apr-09

Hinh 12. Céng ddng mang theo 3 chu dé trong 3
khoang thoi gian thang 02, 03 va 04/2009 dya trén
16p ra Kohonen tai hinh 11

Trong ting don vi thoi gian, mic d6 tham
gia cong dong chu dé cua nguoi ding mang ciing
c6 su thay doi. Cong ddng quan tim dén chu dé
“Tuyén sinh” ¢6 sb thanh vién tham gia lai chiém
uu thé hon so v6i cac cong dong con lai.Tuy

nhién, mirc d6 tham gia vao cong dong chu dé
“Hoc tap va thi” hiu nhu it hon. Diéu nay phan
nao cho thay trong khoang thoi gian khao sat trén,
viéc trao ddi nhitg van dé trong hoc tip, sinh
vién rat it tham gia trao d6i trén mang xa hoi hoic
¢6 nhimg ¥ kién vé van dé hoc tép.

Quan st trén hinh 13, ching ta thiy rang su
co gian s6 lwong thanh vién trong timg cong dong
theo timg giai doan thoi gian. Trong d6, ddi véi
cong dong cha dé “Hoc tap va thi”, thoi diém
thang 12-2008 s6 thanh vién tham gia 1a 16 nhung
dén thang 01-2009 s6 thanh vién tham gia cong
ddng nay 1a 4, thang 06-2009 con 1a 2 nhung dén
thang 07-2009 khdng ton tai cong dong quan tim
dén chu dé ndy. Khao sat dir lidu, ching t6i thiy
rang trong giai doan thang 07-2009 ngudi ding
mang tham gia trao d6i vé cha dé “Hop tac qudc
té€” 1a chu yéu.

m HoctdpvaThi
m Hop tédc qudc té

Tuyénsinh

Hinh 13. Sy thay dbi thanh vién cong déng mang x4
héi theo chui d& trong timg giai doan thoi gian tir
thang 12-2008 dén thang 07-2009

Tuy nhién, dén thang 02-2009 thi s6 thanh
vién lai giam xubng 1a 4. Dbi voi cong ddng quan
tam dén chu dé “Hop tac qudc t&”, trong thang
04-2009 c6 s6 thanh vién tham gia 1a 24 nhung
dén thang 05-2009 con sb nay lai giam xudng 1a
4 thanh vién. Khao sat chu dé& “Tuyén sinh” ta
thy dinh diém cua cong ddng chu dé nay 1a thang
04-2009 la 56 thanh vién tham gia nhung qua
thang 05, 06 va 07 khdng con ton tai cong dong
nay. Riéng cong dong voi chu dé quan tam la
“Hop tac qudc t€” twong ddi 6n dinh trong sudt
thoi gian duogc khao sat trén hinh 13 tir thang 12-
2008 dén thang 07-20009.
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Nhu vay, viéc co gidn sé luong thanh vién
cong déng chi ra hién tuong tham gia hoac roi
khoi cong dong cua thanh vién trong cong dong.
Nghia 12 tai thoi diém t; ¢6 nhiéu hay it hon s
thanh vién trong cong dong so voi thoi diém tig
hay ti+1.

4.4 Panh gia két qua

Theo Brew C. [26] d4 d& nghi phuong phap
danh gia gom cum nhu sau: twong Gng véi mot
cum trong két qua gom cum cua hé théng ta tinh
gia tri cuia do do F-measure Voi tat ca cac cum
dugc gom bang tay. Chon ra gia tri cua F-measure
cao nhét va loai cum nay ra. Tiép tuc cong viéc
trén, cho cac cum con lai. Tong cac gia tri F-
measure cang cao thi hé théng gom cum cang
chinh xac.

Bang 4 trinh bay két qua F-measure, véi
m =5 cum va k =6 cum.
Bang 4. Két qua tinh gia tri F-Measure giita
gom cum bang tay (ngudi) va may

Méy (k) m m m m m
/Nguwdi (m) 0 ! 2 s ¢
K, 043 | 015 | 0.84 | 052 | 0.68
K, 067 | 061 | 000 | 016 | 0.00
K, 000 | 036 | 051 | 062 | 0.16
K, 0.72 | 0.00 | 055 | 055 | 0.34
K, 0.81 | 073 | 025 | 0.00 | 0.72
K, 019 | 000 | 015 | 029 | 0.36
MAX 081 | 073 | 084 | 062 | 0.72

Téng MAX cho gom cum Kohonen bang
vector: 0.81 +0.73+0.84 + 0.62 + 0.72 = 3.72.

Gié tri tong max cuia F-measuare trong bang
41a 3.71 twong tmg 74%. Gia tri ndy theo chlng
t6i danh gia 1a cao, diéu ndy chimg to phwong
phap d& xuit gom cum ngudi ding bang phwong
phép mang Kohonen dua trén tap vector chu dé
quan tam theo thoi gian c6 d6 chinh xac cao.

5. KET LUAN VA HUONG PHAT TRIEN
5.1 Két luan

Pong gop trong nghién ctru ndy duoc tong
hop thanh 2 noi dung chinh:

1. Bé xuat moé hinh kham phé cong dong
mang x4 hoi dua theo mé hinh chu d& ¢6 yéu td
thoi gian. M6 hinh d& xuat khong can phai xac
dinh trude sb cong dong (s6 cum) diéu ndy hoan
toan phtt hop véi tinh chét ciia mang xa hoi khong
thé biét duoc s6 luong cong dong dang ton tai va
cong ddng thi thuong xuyén thay doi.

Trong d6, ching toi tip trung Khai thac va
két hop phuong phap mang Kohonen két hop mé
hinh TART [25]. Phwong phap thuc hién gém 2
phan chinh: (1) chuén hoa va chon két qua 1a tap
c4c vector chi dé quan tim cia timg nguoi ding
trén mang x4 hoi, dy chinh 1 tap vector dau vao
cta qué trinh huin luyén mang Kohonen, (2) dé
xuit mé hinh &p dung phwong phap hudn luyén
mang Kohonen dé kham pha cong dong nhimg
ngudi ding cing quan tam dén timg chu dé cu thé
dugc goi 12 cong ddng mang theo chu dé. Trong
d6, md hinh c6 thé kham pha duoc chu dé theo
timg giai doan thoi gian dugc cong dong mang
quan tdm, mirc d6 quan tam; tinh duoc phan bd
cha @ theo timg cong déng mang. Thach thirc
ddc ra trong nghién ciru nay la kham phé cong
ddng theo chu dé dua trén noi dung trao ddi trén
mang x4 hoi boi gi cong ddng thuong xuyén thay
d6i chu dé quan tam ciing nhu thay d6i thanh vién
tham gia cong dong mang xa hoi.

2. Khao sat sy thay d6i chi dé quan tim va
ngudi ding trong cong dong mang xa hoi theo
tung giai doan thoi gian dua trén su lién hé cac
I6p ra Kohonen. Biéu ndy gilp cho viéc theo doi
su thay d6i sy quan tim cua nguoi ding trén
mang x& hoi chiu anh huéng cua su thay dbi chu
dé quan tam cua cong dong ma ngudi dung do
tham gia.
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5.2 Huéng phat trién

Két qua bai bao nghién ciru ndy nay s& 1a nén
tang cho nhitng nghién ctru tiép theo sau nay nhu
tim kiém ngudi quan trong trong cong dong
mang, phan tich anh huong lan truyén cha dé va

tim kiém ngudn gdc cua thong tin trén mang xa
hoi.

Loi cam on: Nghién ciru nay duoc tai tro boi
Pai hoc Quéc gia Thanh pho Ho Chi Minh
(VNU-HCM) trong dé tai ma sé6 B2013-26-02.

A New Model for Discovering
Communities of Users on Social Network

e ThanhHo!l
e PhucDo?

! Faculty of Information System, University of Economics and Law, VNU-HCM
2 University of Information Technology, VNU-HCM

ABSTRACT

The trend of technological development and
increasing varieties of social media lead to the
changes in people’s behaviors in society and
forming online communities. Changes of human’s
behaviors make many models of business,
marketing, services and even the field of
education, security, politicsl change from
approaches to user management. Community of
users on social networks influence behaviors,
habits of each user involved in the community.
Therefore, exploring community on social
networks from many different data sources via
analyzing exchanged contents will help know the

user community’s behaviors which are reflected
in the content and topics that users are interested
in discussing in messages. In this paper, we
propose a new model of discovering communities
of users on social networks based on the topic
model combined with Kohonen network. In the
proposed model, we focus on discovering
communities of users on social networks and
analyzing the interested topics change of online
community in each period of time. The proposed
model is experimented with a set of vectors in
interested topics of online users in higher
education field.

Keywords: topic, topic model, discovering communities, analyzing changes, Kohonen Network,

TART.
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