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Tong quan phan tich mang XH (SNA)

(2) SNA ho trg phan tich
nhirng moOi quan hé gitra
ngwoi va ngudi hay
gilra nguwoi va to chire
v&i nhau (Wasserman
and Faust 1994).

(1) SNA hoé tro tao ra
cac khuyen nghi dé cai
thién sw glao tlep cua
con nguo’l va qui trinh
lam viéc trong té chirc
(Allard 1996)

Phan tich mang
xa hoi (Social
Network Analysis
- SNA)

(3) SNA ho tro truc
quan hoa cau truc quan
hé gitra ngum VO
ngum hay gilra ngu i
v&i td chirc (Freeman
2000).

(4) SNA ho tro rat trich
nhirng tiem an, nhirng
thong tin va tri thire
trong dir liéu dwoc con
nguoi trao dbi trén
mang xa hdi (John
Scott, 2013)




Tong quan phan tich mang XH (SNA)

(2) Nghién ctru cac yeu td
anh huwdéng den cac moi
quan hé nhw tudi tac, nén
tang dao tao lién quan,... va
nghlen clru m0| twong quan
gitra cac méi quan hé do.
E)leu nay c6 thé thuc hién

bang mé hinh toan hoc nhu:

(Cohen et al 1996)

(1) 1
dworc trao doi
trén mang xa hoi, xac dinh
dwoc cac cong dong mang
xa hoi théng qua ndi dung
trao db6i (Wasserman and
Faust 1994)

(3).SNA duogec thwe hién
bang phuo’ng phap
va dwoc ng
dung trong cac linh vic nhw
tam Iy t6 chirc, xa hdi hoc va
nhan khau hoc (Gibbons
1985, Krackhardt 1994)

Céac phuong
phap ap dung
trong phan tich
mang xa hoi
(SNA)




Chu dé
Chu d& 1a gi?

Theo tir dién Oxford, chd dé Ia mét van dé dwoc
trinh bay trong van ban, bai luan hay trong cuéc
hdéi thoai

Theo tir dién Cambridge, chd dé 1a mot van dé
dwoc thao luan, viet hay nghién ctru.

Chu dé tiém an la gi?

La chu dé chwa biét (chwa dwgc gan nhan) trong qua trinh tao 1ap van ban
cla ngudi dung.

Chua dé quan tam 1a gi?

La chd dé dwgc ngwdi dung quan tam trao ddi lién quan dén mét linh vire cu
thé nao dé.



Mo hinh chu dé

4 )

M6 hinh chi dé dwoc Deerwester cung cdng sw dé xuat ndm 1990, sau do6 cac
nghién clru cua Hofmann, 1999 va Blei et al, 2003.

-
-~

M6 hinh chu de cho phep kiém tra va khai thac tap tai liéu van ban dwa trén viéc
tim kiém va théng ké cac ti co lién quan dén chu dé trong mdi tai liéu, va kham
pha ra nhirng chu dé tiém an trong tai liéu van ban do.

- _J

(Mot sb tlep can hién nay trong viéc mo hinh ndi dung tai liéu dwa trén y twcrng tinh
phan bd xac suat cua moi ttr dac trwng trong tai liéu. Phan bd nay xem van ban la
hon hcyp nhiéu chi d&, méi cha dé |a sw két hop cda nhiéu tr kém phan b xac

\suat riéng cho tirng tr trong cha deé.

_J/
\

_/
4 )
Trong cach tiép can phan tich mang xa héi theo chu dé, cac nghlen ctru chu yeu
tap trung xay dwng mo hinh toan hoc, wéc lwong tham s6 md hinh dwa trén nén
tdng mang xac suat Bayes.
N _/




Cac nghién dau tién vé Mo hinh chu dé

MO hinh LSI - MO hinh PLSI -
Latent Semantic Probabilistic
Indexing Latent Semantic

MO hinh LDA -
Latent Dirichlet
Allocation (Blel et

(Deerwester et al, Indexing (Thomas
1990) Hofmann, 1999) al, 2003)




Mo hinh chu dé - LDA (Latent Dirichlet
Allocation)

Vén d& “Sinh van ban” (Bai toan thuan)

 Khi tao lap thong diép, nguwoi tao lap (nguo’l viét van
ban) xac dinh trwdc chu dé, sau do xay dwng van ban
bang cach chon céac tr xoay quanh chd dé da xac dinh

Van dé “Kham pha chu dé” (Bai toan ngwoc)

« C6 van ban, can tim cac chu dé ma nguo’l viét da dua
trén do dé hmh thanh van ban. Nghia la can kham pha
cha dé tiém an trong ndi dung théng diép duwoc ngu o
ding trao dbi.



Mo hinh chu dé - LDA (Latent Dirichlet
Allocation)

M6 hinh xac suat theo mang Bayes 3 cap: tai liéu, cha dé

va tuw
- MOi tai liéu (document) dwoc md ta dwdi dang két hop
ngau nhién cla mét tap cac chu dé.

« Mi cha dé (topic) 1a mot phan bo rdi rac clia mot tap
cac tuw vieng (words).

MO hinh sinh tai liéu

« Dya trén viéc rut trich tap tlr dac trwng dé sinh tai liéu
« Kham pha cha dé tiém an

M& hinh LDA 1a mé hinh nén tadng va két hop vao nhiéu
mo hinh phtre tap hon.




Mo hinh chu dé - LDA (sinh vin ban)




Mo hinh chu dé - LDA (kham pha chu dé)

Néu sinh vién dang yéu thich nghé nghiép trong Iinh
vwe kinh t& hodc yéu thich céng nghé théng tin, thi
chwong trinh dao tao cda Khoa thyc sy phu hop voi
ban. Khi tét nghiép dai hoc sau 4 nam, v&i bang tét
nghiép dai hoc 1a cir nhan kinh té, nganh Hé thdéng
thdng tin quan 1y, chic chén ban sé c6 rat nhiéu co hoi
viéc lam, lvong cao va kha nang phat trién trong nhiéu
linh vwe nghé nghiép khac nhau va cé co hdi hoc tap
nang cao hodc cé thé tham gia gidng day hay
theo nhirng chwong trinh

cac trwdng dai hoc trén thé gidi ctia Trwong ...

12

Chu ¢ 01
Tu Xac suit
Chuong trinh 0.92
Pao tao 0.78
Pai hoc 0.71
Cu nhan 0.61
Giang day 0.59
Sinh vién 0.52 -
............ Chu de 02
Tu Xac suit
_| Nghé nghi¢p 0.91
"1 Viéc lam 0.87
Luong 0.72
Co hoi 0.68
Kha nang 0.54
Chu dé o3 || e ] e
Tu Xac suit
Du hoc 0.83
Nudc ngoai 0.72
Thé gisi 0.69
Quobc té 0.43
Hop tac 0.41




M6 hinh chu dé - LDA (kham pha chu d¢)

Tw trong tai lieu Tw trong chu dé

Tai liéu 1

Chu dé 1

Tai li€u 2

Chu dé 2

Tai liu 3



Mo hinh chu dé - LDA

14




Tong quan nghién ctru cua luan an - Muc

tiéu nghién ctru

Bai toan 1. Dé xuat mé
hinh kham pha chu dé
tiém an trong van ban
va gan nhan cha dé
dwa theo mé hinh chu
gé.

>
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Bai toan 2. Dé xuat mé
hinh kham phé cha de
quan tam cua nguo’i
dung dwa theo mé hinh
cha dé co yéu tb thoi
gian.

E y/

/ Bai toan 3. Dé xuat mé
hinh kham pha cong
dong ngwoi dung trén
mang xa hoi dya theo
mo hinh chu de co yéu
t thoi gian va khao sat
suw thay déi cha dé
quan tdm cua coéng

\_ déng mang xa hoi.



Tong quan nghién ctru cua luan an - Pham vi
nghién ctru

Dwa theo mé hinh chu dé

Phan tich mang xa hdi dwa trén ndi
dung van ban (théng diép)

D@ liéu thir nghiém 1a thong diép )

van ban tleng Viét thu thap tr mang
xa hdi va dién dan trong khoang thoi
gian ttr nd&m 2008 dén nam 2014 )

D liéu kiem tra dwoc thu thap tor

cac bai viét, trao dbi trén trang bao
dién t& tir ndm 2012 dén ndm 2015 |

ng dung trong linh vue gido duc
dai hoc va m& réng linh vwe khac
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Y nghia nghién ciru - Vé khoa hoc

1. Tap chu dé huan luyen: 20
I&p ch dé va 137 khai niém
dwoc xay dwng theo ontology

4. M6 hinh kham pha cdng 2. M0 hinh kham pha va gan
dong ngum dung dwa theo chu nhan chu dé tur thong diép
dé va phéan tich sw thay doi tiéng Viét dworc trao dbi trén
chu dé quan tam cua céng mang XH dwa theo mo hinh
dong theo thai gian cha dé.

3. M6 hinh kham pha chi dé
quan tam va phan tich sy thay
doi chu dé quan tam cua nguoi

dung c6 yéu to thoi gian




Y nghia nghién ctru - Vé thuc tién

1. 'ng dung nghién ctru
trong linh vc giao duc
dai hoc.

2. Kha nang (rng dung
nghién ctru trong linh
viee kinh doanh - quan ly
dat biét linh vuwec tiép thi
trén mang xa hoi.

3. Kha nang &rng dung
nghién ctru trong linh
vuwc chinh tri, xa hoi,

phap luat,...




Tong quan nghién ctru cia ludn an — Thach
thuc dat ra

2. Kham pha
cht dé tiém an
va gan nhan
chu de

}/ 3. Phan tich chu

dé quan tam cua
ngwoi dung theo
thoi gian

{




Tong quan nghién ctru cua luan an - Han cheé
trong nghién ctru

\
Chuwa phan tich thong
diép c6 ndi dung ngan, noi

dung dworc viét bang tiéng
Anh

Chwa quan tam dén toc
a6 xt Iy




Mo hinh téng thé thuc hién nghién cuu

( M1. Trich loc,
=Ltéwh ttr, gan nhan

M2. Kham phé
chi dé trong van
ban tiéng Viét

o ngtr icu
van ban tiéng
Viét

O—

—

tur loai tiéng Viét

Thoéng di€p|(messages) trao d6i ctia nguoi dung
trén mang x4 héi|(van ban tiéng Viét) va thong tin ca nhan

Dﬁ liéu
huan luyén
A 4

Chu dé Pao tao Chudé1l
Cht d& Doan hoi ¥ Chu dé 2
— Chu d& Hoc tp va thi M3. Phan 16p W —{ Chudé3

- - théng diép va gan

Chu dé Tuyén sinh nhan chu dé J
................ Chu dén

v
4 ) 4 N 4 )

M4. Kham pha chu dé

d6éng ngudi dung quan

MS5. Kham pha cdng

M6. Phan tich su thay
ddi cha d€ quan tam

A 4

quan tdm cua nguoi
dung theo thoi gian

21

tam chu dé theo thoi
gian

cua nguoi dung va
cOng dong theo thoi
gian




Phuong phap thuc hién — 3 bai toan chinh

1. Kham pha 2. Kham pha 3. Khém‘phé
cha dé tw thong chu dé quan tam Cong dong

diép trao doi cua nguo’l dung nguol dung theo

trén MXH va CcoO yeu to thoi chu dé co yéu to

gan nhan chu dé gian th&i gian




1. Kham pha chu dé va gan
Phat biéu bai toan 1

Chu dé tiém an trong

thong diép dworc trao
doi. Hleu dwoc chu dé
sé hleu dwoc ndi dung
trao dbi clia thdng diép?

Kham pha chu dé tlem
an va gan nhan cha dé
dé ‘hieu” nguoi dung
trao dbi chu dé gi trén
mang xa hoi

nhan chu dé -

Khao sat mé hinh chu

de, cac phuwong phap

phan tich mang xa hoi

dwa theo mo hinh chu
dé

Pé xuat mé hinh ket hop

kham phéa chu dé, phan

I&p van ban va gan nhan
chu dé




1. Kham pha chu dé va gan nhéan chu dé - Cac
nghién ctu lién quan — Kham pha chu dé

MO hinh LSI - MO hinh PLSI -

Latent Semantic Probabilistic L

Latent Dirichlet
Allocation (Blel et

Indexing Latent Semantic
(Deerwester et al, Indexing (Thomas al, 2003)
1990) Hofmann, 1999) ’




1. Kham pha chu dé va gan nhan chu dé -
Phat biéu bai toan (Kham pha chu d¢)

Pau vao

e

X ly

Tap ngir liéu thong
diép dwgc nguoi

dung trao dbi trén
mang xa hoi

S6 chi dé K can

kham pha

7

Cac cong cu tach tw
va gan nhan tw loai:
VnTokenizer va
JvnTagger

N

M6 hinh LDA

7

Cac ma tran van ban

- cha dé - tw

N

Tap cha dé dwoc

Ky thuat Gibbs
Sampling cho mé
hinh LDA

kham pha

Tap tr dac trwng

kem theo xac suat
theo tirng cha dé




1. Kham pha chu dé va gan nhan chu dé -
‘Phat biéu bai toan (Gan nhan chu dé)

\

Tap chi dé duoc
kham pha (chwa gan
nhan)

J

s

\

Tap di liéu huan
luyén: ontology chu
dé, tap van ban huan
luyén

N

M6 hinh LDA

s

J

Phwong phap phan
|&6p van ban SVM
(Support Vector
Machine).

\

Tap chia dé duwoc gan
nhan theo tirng nhan
cu thé

N

J

s

\

Tap tir dac trwng cho
trng chl dé kém xac
suat

N

J

s

Tap thong diép duoc
phan I&p theo trng
cha dé

N




1. Kham pha chu dé va gan nhan chu dé -
Coéng bo

[1] Ho Trung Thanh, B Phuc (2014), Ontology tiéng Viét trong linh virc gido
duc dai hoc, Tap chl',Khoa hoc Céng nghé - Vién Han |lam Khoa hoc Céng nghé
Viét Nam, Tap 52, s6 1B, pp. 89-100, ISSN: 0866-708x.

[2] H6 Trung Thanh, B4 Phuc (201{1), Mo hinh tich hop kham pha va gan nhan
chu dé tiép can theo mé hinh chid dé, Tap chi Khoa hoc Céng nghé DHQG-
HCM, sb K4, tap 17, ISSN: 1859-0128.

[3] Muon Nguyen, Thanh Ho, Phuc Do (2013), Social Networks Analysis Based
on Topic Modeling, The 10th IEEE RIVF International Conference on

Computing and Communication Technologies, Hanoi, pp. 119-123, ISBN: 978-
1-4799-1350-3.
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2. Kham pha chu d¢é quan tam cua ngudi dung
cO y¢€u to thoi gian — Phat biéu bai toan 2

Tai nhirng thoi diém
khac nhau, nguoi giri va
ngwdi nhan cung hoac
khong cung quan tam
dén mot hoac nhirng cha
dé khac nhau

DPé xuat md hinh

TART (Temporal-

Author-Recipient-
Topic)

Tim ra cha dé duwoc
nhiéu nguoi trao doi
theo thdi gian

Kham pha sw quan
tam cha dé cua
nguwoi gri, nguwoi
nhan theo thoi gian

Phan tich sv thay doi
cha dé quan tam
trong tirng giai doan
thoi gian cia nguoi
nhan va nguoi gl




2. Kham pha chu dé quan tam cua ngudi dung
co yéu to thoi gian - Cac nghién ctru lién

A hi M6 hinh I
M® hinh A i M6 hinh el - M6 hinh R
Tac gi3 o 11 Téc gia - TagHies Chii dé qua MaliSe: M6 hinh M6 hinh
chilfEsec Il coili o [ NIl SEn thoi gian CollRis - Téc gia - Thoi gian —
(Andrew (Blei et al, : - Cha dé - 9 Dynamic . 91 Il
2003 (Michal ART TOT Tobic Cha ge - Tac gia -
el L ’ Rosen-2vi (Andrew P Thio gian chu d& TAT

1999, AAAI Journal of va Thomas (Andrew McCallum el ATT (Nasir (Ali Daud,

Workshop Machine Griffths, McCallum et al.. 2006, cDTM (Blei Naveed. 2012, KBS,

on Text Learning 2004, ACM etal., 2004, ACM etal, 2009, W 5017 Ach) Elsevier)
Learning) Research) SIGKDD) Technical SIGKDD) ICML)

Report)




2. Kham pha chu dé quan tam cua nguoi

dung co6 yéu to6 thoi gian - Cac nghién ctu
lienhquan-——

M6 hinh

Tac gia

(Andrew
McCallum,
1999, AAAI

Workshop
on Text
Learning)

M6 hinh
chu de
LDA (Blei

et al, 2003,

Journal of
Machine
Learning
Research)

Mo hinh
Tac gia -
Chu de AT
(Michal
Rosen-Zvi
va Thomas
Griffths,
2004, ACM
SIGKDD)

Mo hinh
Tac gia -
Ngwoi
nhén - Chu
de - ART
(Andrew
McCallum
et al., 2004,
Technical
Report)

M6 hinh

Chu de

qua thoi
gian TOT
(Andrew
McCallum

et al., 2006,

ACM
SIGKDD)

M6 hinh
Continuous
Dynamic
Topic
Model
cDTM (Blei
et al, 2009,
ICML)

M hinh
Tac gia -
Cha de -
Thoi gian
ATT (Nasir
Naveed,
2011, ACM)

M6 hinh
Thé&i gian —
Tac gia -
chu de
TAT (Ali
Daud,
2012, KBS,
Elsevier)




2. Kham pha chu dé quan tam cua nguoi
dung co6 yéu to6 thoi gian — Phat biéu bai toan

Pau vao X ly DPau ra

(" ) ( h ( YR
. . Ma tran thoi gian
Tap chu dée da | M6 hinh cha dé || - nguoi g -
dwoc khdam pha LDA nguwoi nhan -
— (mo hinh LDA) chui dé
va gan nhan (két - - \- J
qua bai toan 1) - ~ - ~
- / Tap vector chi
i N M6 hinh ART dé quan tam cla
an thang ti H (Andrew ngwoi dung (bao
'I;ap :cqong,tm McCallum. et al, | g6m nguw&i nhan
profile) cua i
| nawdi dun 2004) va gui thong
o S diép) theo thoi
e - \_ ) gian cung xac
xuat quan tam
N\ _J
TART vd&i yéu tb r 2
thoi gian Két qua phan

| tich sy thay dbi
cha dé quan tam
cla nguwoi dung
\ y,

31



2. Kham pha chu dé quan tam cua nguoi
dung co6 yéu t6 thoi gian — Mo hinh dé xuat

» Md hinh ART (Author — » M0 hinh TART (Temporal -
Recipient — Topic) Author — Recipient — Topic)
P ¢
OV|[O}

@@ -
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2. Phan tich chu dé quan tam cua nguoi
dung co yéu to thoi gian — Cong bo

[1] Thanh Ho, Phuc Do (2014), Analyzing Users’ Interests with the Temporal
Factor Based on Topic Modeling, ACIIDS 03-2015, Indonesia, Springer, pp.
106-115, ISSN: 0302-9743, ISBN: 978-3-319-15704-7.

[2] Thanh Ho, Duy Doan, Phuc Do (2014), Discovering Hot Topics On Social
Network Based On Improving The Aging Theory, Advances in Computer
Science : an International Journal. Volume 3, Issue 3, p. 48-53, ISSN: 2322-
5157.

[3] Phan Hb Viét Trworng, H6 Trung Thanh, D6 Phuc (2013), Phén tich tdm
anh huéng doi tuong theo chi dé trong mang x& héi, Tap chi Khoa hoc Cong
nghé, Vién Han Iam Khoa hoc Cong nghé Viét Nam, tap 52, s6 1B, pp. 101-
111, ISSN: 0866-708x.

[4] Nghe Nguyen, Thanh Ho and Phuc Do (2015), Finding the Most Influential

User of a Specific Topic on the Social Networks, Advances in Computer
Science : an International Journal, Volume 4, Issue 2, ISSN: 2322-5157.

33



Chu dé quan tam cla
nguoi dung thuong thay
doi, dleu nay dan dén
cong dong ngu0’| dung
theo chu dé cling thuwdng
thay déi theo

Cung mét cong déng cod
the quan tam trao doi
nhiéu chu dé trong mot
giai doan thoi glan va
mat chd dé ciing co thé
co nhiéu cong dong quan
tam trao doi

Phan tich sw thay déi chu
dé quan tam va nguwoi
dung tham gia cong déng

3. Kham pha cong dong nguoi duing theo chu
dé co yéu to thoi gian — Muc tiéu bai toan 3

Bai toan tra loi cac cau
hoi : (1) 1am thé nao dé
c6 thé kham pha nham
tim ra cong dong nguo'
dung cung quan tam dén
mot nhém chi dé trong
cung giai doan thoi glanj?
(2) v&@i m6t nhém chu de
cu thé cé nhirng cong
ddng nao trén mang xa
héi quan tadm trao doi? va
(3) chu dé quan tam va
nguwoi dung co thay doi
trong céng ddng theo
thoi gian?

Dé xuat mé hinh kham
pha cong dong nguo’i
dung dwa theo mé hinh
chi dé két hop phuwong
phap mang Kohonen




3. Kham pha cong dong ngudi dung theo chu
dé co yéu to thoi gian — Cac nghién ctru lién
L 1 5

M6 hinh Nhém -
Chu de - GT
(Andrew McCallum,
2006, Advances in

‘ M6 hinh Céng déng Mo hinh Tac gia -
M6 hinh Céng dong - Nguoi glri - Chu d@é - Cong
- Ngw&i dung - Cha Ngw&i nhén - Chu dong - ATC
dé - CUT (D. Zhou, dé -CART (N. (Chunshan Li,
et al, WWW) Pathak, 2008, 2014, Springer-
SNA-KDD) Verlag London)

Neural Information
Processing
Systems 18)




3. Kham pha cong dong ngudi duing theo chu

dé c6 yeu to thoi gian — Phat biéu bai toan

36

| Tap thdong tin\(profile) nguoi

PA3u vao

(" )
Tép vector nhép (vector dac

trwng theo cha dé quan tdm
clia nguwdi dung co6 yéu t6
thoi gian - két qua tv bai
. toan 2)

( )

dung

Chuén hoa vector dau vao

. J

( )

Két qua hién thj trén I6p ra
Kohonen la cac cum Ci
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3. Phuong phap mang Kohonen - SOM
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3. Kham pha cong déong nguodi dung theo chu
dé co yéu to thoi gian — Mo hinh dé xuat

]
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qua ciia md hinh
TART —Trong do,
tap trung khai thac

tap vector nguoi
dung quan tdm chu
] dé theo thoi gian)

O

4 1. Chuan hod tap vector dau
vao cho qud trinh huan luyén
mang Kohonen
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2. Khdam phda céng déng mang
theo chu dé ap dung mang
Kohonen (SOM)
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