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NOi dung

1. Tai sao phan tich va khai pha mang xa hoi ?

2. Phan tich va khai pha mang xa haoi la gi ?

3. Phan tich cau tric mang xa hoi

4. Thu thap va tién x& ly di liéu mang xa hdi trwc tuyén
5. Phan tich ndi dung mang xa hdi truc tuyén

6. Phan tich cau truc mang xa hdi trwc tuyén
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Tai sao phan tich va khai pha mang xa ho6i?

- Mang xa hdi la phd bién
- Mang xa hoi la kho tai nguyén tiém nang do so
- Phan tich va khai pha mang xa hoi: tinh thoi sw
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Mang xa hoi la phé bién
e Mang xa hdi xuat hién trong nhiéu linh vyc

= Xa hdi hoc, CNTT (khai pha di¥ liéu), khoa hoc hanh vi, toan hoc,
thdng ké va nhiéu linh vwe khac

e Mang xa hoi hién - an
= Mang xa hdi hién: Quan hé gitra cac nut la ro6. Vi du: Facebook,
Twitter, va MySpace.
= Mang xa hdi an: Quan hé gitra cac nut: két qua qua phan tich. Vi du:
Cac nhan vién thwc hién quy trinh, cac khach hang cung s& thich, v.v.

e Mang xa hoi tinh - dong
= Tinh: Két ndi cb dinh nhw cac bd dinh tuyén trong mang, v.v.
= Poéng: Két ndi thay déi nhw con nguoi, ddng vat, con trung, gen,
protein, v.v.

e Mang xa hoi ngoai tuyén — trwec tuyén
= Ngoai tuyén: Mang XH thiét Iap t&r di¥ liéu cta cong ty
= Trwe tuyén: Mang XH trwc tuyén trén Internet

[Alhajj14] Reda Alhajj, Jon Rokne. Encyclopedia of Social Network Analysis
and Mining. Springer-New York, 2014 4



Mang XH vé&i Big Data va (rng dung

e Mang xa hoi voi Big Data

= Mang xa hdi trwc tuyén (Facebook, Twitter, Google+, mang chuyén
gia Linkeln, Youtube, v.v.), mang xa hdi cong ty — Big Data.

= Big Data: Volome, Variety, Velocity, Value (“dau mé cta Thé ky 217)

e M6t sO rng dung phan tich mang xa hoi

= Khai pha di liéu, truy hoi thdng tin (information retrieval), hé tw van
(recommender systems), khoa hoc web (Web science), nhiéu nganh
khoa hoc xa hdi (dac biét trong xa héi hoc: sociology).

"= Quan ly quan hé KH x& hdi (Social CRM, khach hang van déng:
Advocate), tv van xa hoéi (social recommendation), khai pha quan
diém (opinion mining), quan ly danh tiéng (reputation management),
phong vién céng dan thdi gian thyc (Real-time Citizen journalism),
phan rng céng dan (Citizen response), phan tich hanh vi con nguoi
(human behavior analysis), v.v.

= Khoa hoc di¥ liédu (Data Science): nghé hap dan nhat thé ky 21

[Leskovec11] Jurre Leskovec. Social Media Analytics. A ACM SIGKDD
Conference Tutotial, 2011. 5



Big data khéng ngilrng gia tang va gia tri

The Phenomenon of Big Data
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“Data are becoming the new raw material of business: Economic input is
almost equivalent to capital and labor”™ -—=<=Economist>>, 2010

“Information will be “the 21th Century oil.™ - Gartner company, 2010

= (i) My: tiét kiém 300 ty US$ nganh y té, (i) Chau Au: chinh phu tiét kiém
100 ty Euro (giam gian lan, sai sot, chénh Iéch thué), v.v

[Chen14] Min Chen, Shiwen Mao, Yunhao Liu. Big Data: A Survey. MONET
19(2): 171-209, 2014. 6



Phan tich va khai pha MXH: tinh thoi sw

Google Scholar
Cum tir tim kiém 2012 2013 2014 2015 2016
"social network analysis" | 12600 14100 15200 15900 8880
“social network mining” 290 300 370 370 200
Springer
Cum tir tim kiém 2012 2013 2014 2015 2016
"social network analysis" | 11100 11130 11170 11180 11120
“social network mining” 350 360 360 370 350
ACM Digital Library
Cum ti tim kiém T 5ng 50
"social network analysis" 1260
“social network mining” 157350

e Thong ké don gidn t ba nguodn lwu tai liéu (10/8/2016)
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Phan tich va khai pha mang xa hoi la gi?

Khai ni@m mang xa hoéi, mang xa hdi truc tuyén
Cac dac trwng co ban cua mang xa hoi
Phan tich n6i dung va phan tich cau truc mang xa hoi

AT



Khai niém mang xa hoi

e Khai niém

= Pinh nghia phd bién: Mang twong tac/quan hé xa hoi: nat la tac
nhan xa hdi va canh la quan hé/twong tac gilra cac tac nhan do. “la
mot cau tric xa hdi bao gbm céac cé nhan hay té chire, thuong duoc
biéu dién bdng céac nut, cung véi cac quan hé xa hoi, tuong trng voi
céc lién két giira céc nat’.

= Pinh nghia tdng quat. Mang théng tin: nat 1a tac nhan/thuc thé cé
yéu td xa hdi va cung |a quan hé gilra cac nut.

= MXH trwe tuyén (online social network): MXH dwoc thi hanh bang
dich vu mang xa héi trwc tuyén (online social network service)

e Phwong tién xa hoi
= Phuwong tién xa hoi (social media) 1a phwong tién duwoc thiét ké dé
truyén ba y twdng thdng qua twong tac xa hdi [Leskoveci1], la
“ohwong tién twong tac cla con ngudi dé tao, chia sé va trao doi
thdng tin va y twdng trong cdng dong do va mang mét cach truwc
tuyén” [Aggarwal14].
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Tién hoéa nghién cl*u mang xa hoi

o [ruoc Internet

1930’s: Xa héi hoc, tap trung vao céng dong (gan gii vé dia ly)
va twong tac con nguoi.

J. Barnes [Barnes54] thuc day “mang xa héi” vao NC khoa hoc
1970’s: m& rong toi khai niém cong dong tong quét (con ngudi,
dong vat, cac thwc thé twong tac). Cac dac trwng dién hinh.

e Thoi dai Internet

Bung nd: cdng déng dwa trén web toan cau (phwong tién xa hoi)
Kich thuwdce Ion va bién dbi doi hoi ky thuat phan tich tw ddng hoa
ng dung rdng rai: xa hdi hoc (Phéan tich mé td nguoi st dung,
Dong luc str dung Facebook, Trinh bay danh tinh, Vai tro cua
Facebook trong tuwong tac xa héi, Tinh riéng tw va viéc tiét 16
théng tin), Kinh té (Social CRM, Tiép thi), v.v.

NOi dung xa hdi hoc mdi: "Netnography" = “Inter[net]” and
“eth[nography]’, "Child-led Research® v.v.

[Barnes54] J. Barnes. Class and Committees in a Norwegian Island Parish.

Human Relations, 7, 39-58, 1954.



Pac trwng thé giéi nhé

e Khai niém

= Small-world: Hau hét cdp hai ngwoi trén thé gidi két ndi nhau
bang mét xau ngan thuwdng la sau két ndi truee tiép.

= [Travers69] Jeffrey Travers, Stanley Milgram (1969). An
Experimental Study of the Small World Problem, Sociometry,
32(4): 425-443, Dec., 1969. Thi coéng: cho két qué 6.6.

= Khi mang phat trién bd sung nut: thém cung két ndi

= Kiém thtr dung hau hét cac mang nhé (mét vai han ché)

= Mang XH I&n: Microsoft Instant Messenger 240 triéu nguwoi, 4.5TB.
Phan bbé dwdng di ngan nhat trung binh 1a 6.6, 90% khéng vwot qua 7.8

100 T

102
10 |-
10 |
102

p(l) (Probabillty)

10°'° |-

1012 | | 1 1 1
O S 10 1S 20 25 30

L. (FPath length in hops)
[Lescovec08] Jurij Lescovec. Dynamics of large networks. PhD Thesis,
Carnegie Mellon University, 2008.
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Phan bé luat Iy thira

e Khai niém
= Power-law degree distributions / the scale — free property

= Phan bo luat ITy thira: s6 nat (cung) co k lién két téi bang khoang 1/
k2 v&i s k>2 da phan.

S6 mi o (bac vao/ra)
film actors 2.3
telephone call graph 2.1
email networks 1.5/2.0
sexual contacts 3.2
WWW 2.3/2.7
internet 2.5
peer-to-peer 2.1
metabolic network 2.2
protein interactions 2.4

e Phan bd luat Iiy thira & hau hét mang XH
= Jurij Lescovec xac nhan Microsoft Instant Messenger [Lescovec0§)]



Pac trweng tap nhan

e Khal niém
= Network transitivity
= CAu trdc va van déng ctia mang chiu tach dong béi cac nit co sb
lwong Ion cac cung két noi
= Vai tro cua cac nut trong mang xa hoi

e Vi du thé hién

= P6 thi cau lac bd karate cla
Zachary quan sat trong 3 nam.

= Po6 thi gdbm 34 nit thanh vién
cuia cau lac bo.

= Hai tap nut: mét tap quanh cac
nut 34 (34 la chu tich), tap con
lai quanh nut 1 (huan luyén
vién) thé hién tranh chap hai
nhém quanh hai nut nhan

[Easley10] David Easley and Jon Kleinberg (2010). Networks, Crowds, and Markets:
Reasoning about a Highly Connected World, Cambridge University Press, 2010,



DPic trwng cau tric cdng dong

e Khai niém
=  Community structure
= M‘ang du’o’q chia thanh cac cong doéng, céc‘nut trong,cun,g mot cong
dong lién két chat con cac nut khac cong dong lién két yéu
= Mot cc_“)n’g dong trong mang xa hdi nhw & “nhdm cung s& thich”
trong thé gi¢i thwee. Lién hé “nhom lgi ich”, “Advocacy group”™ ?
e Theé hién
= Mang CLB Karate: hai cdng dong, Mang dong tac gia [Easley10]
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Phan tich cau tric mang xa hoi

- M@t sb bai toan dién hinh
- Gidi thiéu cong cu phan tich mang xa héi SNAP

15



Mot so bai toan phan tich mang xa héi

e Cac kieu phan tich
= Phan tich dwa trén lién két va cau tric = Phan tich dwa trén noi
dung = Phan tich két hop
e Phan tich dong va phan tich tinh
= Phan tich tinh <= mang xa héi tinh: toan bd mang thay déi cham
theo th&i gian. Tap r&i rac anh mang
= Phan tich ddng <= mang xa hoi dong: twong tac lién tuc qua thoi
gian, toc do rat I&n. Dong mang.
e MOt s6 bai toan
= Phan tich thong k& mang xa hdi
= Phat hién cdng ddng trong mang xa hoi
= Du doan lién két, nut trong mang xa hoi
= Phan tich vai tro
= Phan loai nut trong mang xa hoi
= Tién héa ddng mang xa hoi
= Tinh riéng tw trong mang xa hoi

= Phan tich xung dét (adversarial), v.v. o



dong
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e Kiém dinh thong ké
= Kiém dinh gia thuyét thong ké vé mang xa hoi
= Cac dac trwng: thé gidi nhd [Lescovec08], phan bd luat Idy thira
[Lescovec08], tac dong tap nhan
= Té&c ddng tap nhan [Easley10] : tinh hang ddi twong trong mang
xa hdi s dung cac thuat toan tinh hang trang web nhuw
PageRank, HITS...
e Phat hién cOng dong
= Coéng dong tach révi, cong dong giao nhau
" Pho phong phl cac phwong phép: truyén thong, phan chia, dva
trén mé-dqn hdéa, dwa trén phc“),’dcf)ng, dwa trén suy luan thong
ké, cOng dong giao nhau, phan cap, v.v. [Fortunato09]
= MOt vai thuat toan phd bién: ho thuat toan phan tach Girvan-
Newman theo do trung gian canh Girvan-Newman [Fortunato09],
chia dinh CONGA, CONGO, gan nhan COPRA [Gregory09], v.v.

[Fortunato09] Santo Fortunato. Community detection in graphs. CoRRabs/0906.0612, 2009.

[Gregory09] Steve Gregory. Finding Overlapping Communities Using Disjoint Community
Detection Algorithms. CompleNet 2009: 47-61. 17



Dw doan lién két

FiT )
e Duvw doan lién két
= Hai nhém phwong phap theo dd do twong tw dwa trén cau truc: mé
hinh kha nang cuc dai (Maximum Likelihood) kiéu phan cum phan
cap va md hinh xac suat (Probabilistic) [Lu10, Wu15]
= Du doan lién két am-duong theo ly thuyét can bang cau tric: bo ba,
mang can bang/khéng can bang [Easley10, Leskovec10]

(a) Trwoc

[Lu10] Linyuan Lu, Tao Zhou. Link Prediction in Complex Networks: A Survey. CoRR abs/
1010.0725. 2010.

[Wu15 Zhihao Wu, Youfang Lin, Jing Wang, Steve Gregory. Efficient Link Prediction with
Node Clustering Coefficient. CORR abs/1510.07819, 2015.

[Leskovec10] Jure Leskovec, Daniel P. Huttenlocher, Jon M. Kleinberg. Predicting positive
and negative links in online social networks. WWW 2010: 641-650. 18



@ | Phan tich vai tro

AT

e Phan tich vai tro

= Vai trd 1a {quyén, nghia vu, ky vong, dinh mic va hanh vi} cla
mot ngwdi (nhdm) can d6i mat va thi hanh [Alhajj14]. mau hanh
vi dac trwng (characteristic behaviour pattern).

= Hai cau hai: (i) Bbi twong X cé vai trd gi? (i) Ai ¢ vai trd R?

= Tap dac trwng cua ca nhan trong quan hé va twong tac xa hoi (vi
du, M1-M14 [Trabado12]), xac dinh cac vai tro twong &ng (kh&i
tao y twdng: Information propagators/ Idea Starter, nhan y twédng
nhanh: Early adopter, quang ba/phat tan: Promoters/Amplifie,
quan ly: curator, ndi tiéng: Celebrity, v.v.)

= Céac nhém phuong phap: (i) Phan tich lién két va ndi dung theo
mé hinh xac suét, (ii) Phan tich mang xa héi theo dd do céu truc,
(iii) T6i wu hoa td hop, (iv) hoc may giam sat, hoc may phan I&p
hoac tinh hang [WWang14, Trabado12].

[Gliwa13] E Bogdan Gliwa, Anna Zygmunt, Jaroslaw Kozlak. Analysis of Roles and

Groups in Blogosphere. CORES 2013: 299-308.

[Trabado12] Vanesa Junquero-Trabado, David Dominguez-Sal. Building a role search
engine for social media. WWW (Companion Volume) 2012: 1051-106

[Wang14] Chi Wang, Jiawei Han. Role Discovery. Encyclopedia of Social Network
Analysis and Mining: 1589-1598. Springer, 2014.



Coéng cu SNAP Python

e Stanford Network Analysis Platform (SNAP)

http://snap.stanford.edu
Trén 70 b dir liéu mang
= Prebuilt packages available for Mac OS X, Windows, Linux
http:// snap.stanford.edu/snappy/index.html
= Snap.py documentation:
http://snap.stanford.edu/snappy/doc/index.html
Quick Introduction, Tutorial, Reference Manual
= SNAP user mailing list
http://groups.google.com/group/snap-discuss
= Developer resources
Software available as open source under BSD license

GitHub repository
https://github.com/snap-stanford/snap-python

20
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Cong cu SNAP C++

= Source code available for Mac OS X, Windows, Linux
http://snap.stanford.edu/snap/download.html

= SNAP documentation
http://snap.stanford.edu/snap/doc.html
Quick Introduction, User Reference Manual
Source code, see tutorials

= SNAP user mailing list

http://groups.google.com/group/snap-discuss

= Developer resources
Software available as open source under BSD license
GitHub repository
https://github.com/snap-stanford/snap
SNAP C++ Programming Guide

21
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Dir lieu va thu thap dir lieu tir mang xa hoi
trwc tuyen
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Dir lieu ca nhan

HO so ca nhan

o Tubdi, gi&i tinh, tinh trang hén nhan, ...

» Noi lam viéc, nghé nghiép, trwong hoc, bang cap, hoc van, ...
o Gia dinh, thanh phan gia dinh,...

Sa thich

o Ngan han, trung han, dai han,...

Hanh vi/Thoi quen

e Thoi quen sinh hoat, lam viéc, du lich,...
Y dinh/Nhu cau

Cam xuc

Tinh cach

23
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Former Giang vién at Tredng Cao dang
Cong nghé Dét may Thoi trang Ha Noi

September 2009 to May 2011

Went to Trieéng THPT Tran Phu - Hoan
Kiém

Sunset Trang Past: THCS Ngo Si Lien

Lives in Hanoi, Vietham

Van Anh Hoang N
(O 20 May at 22:40 - &

Hu hu. ho st su ko khdi ak. Mai thuyét trinh ki€u gi chir -((( — &) feeling sad

Like - Comment - Share

¥ Mai Céng Pat and 9 others like this.

b\
H N / 4 I N
FiT O s O, ca n a n m Sunset Trang added 15 new photos to the album Vay,dam dy

| tiéc_ party di bién._.cho THUE

erday at 20:12

iéu vay diéu da. party, da tiéc, maxi._hau nhir con méi nguyén
ng cling phi. Minh mudn hai, cac chi. em c6 nhu cau can THUE
10i, di &n cw6i, di party.di bién khéng a? vi noi that hau nhw vay
(a chi em chng minh ciing throng chi droc dién 1 1an, néu cac
hu c&u minh s& up anh mau, dam bao dep a

5 viéc can dén vay ao dep va dac biét chat nhi: di an cuéi, di
iinh nhat, hoac don gién nht di choi, di bién... See more

| V6 Hoai Linh

| A ar mear Biirhe Aarasi: Cusitvarland
2 October near Buchs, Aargau, Switzerland

Mua thu Thuy Si, thay cay tao cling nhao vé chup hinh.... kkkk 4 Like

2/10/2013 Mua thu Thuy Si, thay cdy téo cling nhao vé chup hinh.... Kkkk Buchs, Aargau, Switzerland
21/09/2013 Tr&i muwa qua em , 0i bau show " w6t " mat roi con dau . Dirng mua ni Long Xuyén

7/09/2013 Lén dudng thoi . Dai Loan thang ti€n . Tam biét sai gon vai hdm nhé, a Dai Loan

5/09/2013 Giay phut nhan ha ciia ndng dan mién tay song nudc. Mién Tay
18/08/2013 Cam on tinh cdm clia khan gid Hué ( Trong Tan ) , ndm nao Linh ra dién Hué

7/08/2013 Udng di dai huynh , bia quan nghéo nhung ndng nan hvong vi ............ HO Chi Minh

3/10/2013 Nay thi em ciing I3n I3i dén FIFA roi day kkkkkk FIFA-Strasse 20, P.O. Box 8044 Zurich, Switzerland

24
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00 STOE/LT/S
007 SLOE/LT/S
000 STOE/LT/S
0072 STOZ/9T/S
00:0 STOZ/9T/S
00'8T STOZ/9T/S
00'9T STOZ/9T/S
00T STOZ/9T/S
00ZT STOZ/9T/S
00'0T STOC/9T/S
00'8 STOZ/IT/S
009 STOE/9T/S
00 STOE/9T/S
007 STOZ/9T/S
00:0 STCE/IT/S
0072 STOZ/ST/S
00:0Z STOZ/ST/S
00'8T STOZ/ST/S
00:9T STOZ/ST/S
00%T STOZ/ST/S
00°ZT STOC/ST/S
00:0T STOZ/ST/S
00°8 STOE/ST/S
009 STOE/ST/S
00 STOZ/ST/S
00Z STOE/ST/S
00:0 STCE/ST/S
0072 STOZ/VT/S
00:02 STOZ/VT/S
00:8T STOZ/VT/S
00'9T STEE/YT/S
00T STOE/YT/S
00ZT STOZ/VT/S
00:0T STEZ/YT/S
008 STOE/YT/S
00'9 STEE/YT/S
00 STOE/YT/S
00Z STE/YT/S
00°0 STOE/YT/S
0072 STOZ/ET/S
00:0C STOZ/ET/S
00'8T STOC/ET/S
00'9T STOZ/ET/S
00T STOZ/ET/S
00ZT STOZ/ET/S
00:0T STOZ/ET/S
00'8 STOZ/ET/S
00'9 STCE/ET/S
00 STOE/ET/S
007 STOE/ET/S
00:0 STCE/ET/S
0072 STOZ/ZT/S
00'02 STOC/ZT/S
00'8T STOC/ZT/S
00'9T STOZ/ZT/S
00%T STEZ/ZT/S
00ZT STEZ/ZT/S
00:0T STOZ/ZT/S
00:8 STOE/ZT/S
00:9 STOE/ZT/S
00 STOE/ZT/S
007 STOE/ZT/S
00:0 STOE/ZT/S
00'ZZ STOE/TT/S
00:0C STEZ/TT/S
00'8T STOZ/TT/S
00:9T STOZ/TT/S
00%T STEZ/TT/S
00ZT STOZ/TT/S
00:0T STOZ/TT/S
00:8 STCE/TT/S
00'9 STOE/TT/S
00 STOE/TT/S
007 STOE/TT/S
00°0 STOE/TT/S
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Div liéu quan hé

) TP
, Ao gen X ~ . @
e Cac mai lién két quan hé ban bée " e -
e Mang ban bé Facebook @ @Y | @
A n A A #
e Quan hé cdng viéc, chuy&n mon & Q

e Mang chuyén gia Linkedin
e MOGi quan hé theo ddi mot chiéu
o Follow mdt chiéu mdt ca nhan trén Twitter hay Facebook
e MOdi quan hé gilra ca nhan va doanh nghiép/ngudi noi
tiéng
e Cac thanh vién yéu thich mét thwong hiéu hoac fan cua nguoi
nai tiéng
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FiT

Dir liéu céng dong

e Nhirng ca nhan cé cung so thich
e Tham gia cung mét group trén Facebook
e Tham gia cung mot circle trén G+
e Nhirng ca nhan tham cong dong vé mét linh vwe cu thé

e Tham gia vao cung moét Group hay Association trén Linkedin

e Tham gia vao nhirng danh sach nhan thoéng tin tlr tai khoan

Twitter

oy ’oo: .0 a
‘00 o °°°cﬁo ':?.:.:?.o: D
: o o. ::... o ®

o
28




Dong thoi gian Gioi thiéu Ban bé

N Theo doi

Anh

Xem thém v

1™ Nhan tin

Theo déi Long dé xem bai viét cong khai cta anh ay trong Bang tin cia ban. 2\ Theo déi
@ AT ﬁﬁ.‘i‘ 79.166 nguwoi theo doi
m \ -
12t Nhém
Cong khai
. Hoi Hot boy, Hot girl Viét Nam + Tham gia 1 ! Cho GO Hoang Long + Tham gia

67.602 thanh vién 4.018 thanh vién
Caulac b6 1973 + Tham gia CLB TENNIS TO CHYM <+ Tham gia
7 thanh vién 363 thanh vién
Pao dién Pham Nguyén Bac + Tham gia Dén véi nghé thuat chéo + Tham gia
347 thanh vién 5.778 thanh vién
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Thu thap div liéu tir MXH

Cac mang xa héi Ién déu cho phép truy xuat di liéu

qua cac APl dang Webservice

o Luwuy vé chinh sach s dung di liéu

o Luwu y vé chinh sach thu thap di liéu

Facebook

o Chi cho phép truy xuat di liéu ctia chinh ban than va cac Page
hay group mo&

o M6t sb Partner dwoc phép str dung mét sd k&nh mat chi phi

Twitter

e Cho phép thu thap va st dung toan bo dir liéu

Linkedin

o Tra phi cho viéc dang tuyén va tim rng cl vién cong viéc

30



Thu thap div liéu tir Twitter

e Search API
o Cho phép thu thap di¥ liéu dwa trén tir khoa tim kiém va mot s6
tiéu chi loc dir liéu.
o DU lidu tra vé trong 7 ngay gan nhat
e Streaming API
o DPuwoc phép truy xuat dé 1ay di liéu Twitter theo thdi gian thuc
o Cho phép thiét 1ap cac tham sb lién quan dén dia diém dwa cac
tweet
e Thuw vién
o Java: Twitterdd, jTwitter
o Python: Tweepy
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Thu thap div li

~

CO SO DU LIEU

GRAPH API

ACCESS TOKEN

Public Data

- Public profile

- Open group

- Facebook page

éeu tw Facebook

DU LIEU FACEBOOK

Private Data
- Private profile
- Closed group
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Thu thap dir lieu tir Facebook

e Graph API
o Twong tac voi dir liéu Open group, page, user tham gia app va
tai khoan cua chinh ban than
e Access Token
o User access token: chi truy xuat dén théng tin ca nhan va moét
sb thdng tin cha ban bé truc tiép
o App access token: chi truy xuat dén thdng tin ciia cac user tham
gia vao app (v&i diéu kién user cho phép)
o Page access token: chi truy xuat vao théng tin cia page
e Thuw vién
e Java: RestFB, Facebook4J
e Python: Facebook SDK for Python
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== Trwong Dai hoc Cong nghé, PHQGHN
- VNU-University of Engineering and Technology FiT

Phan tich ndéi dung mang trwc tuyén
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Phan tich quan diém

e Phan tich tinh cdm (Sentiment Analysis - khai pha quan diém:

Opinion Mining)

e Phéan tich quan diém (opinion), tinh cam/tam ly (sentiment), danh gia
(evaluation), thdm dinh (appraisal), thai do (attitude), va cdm xuc (emotion) cua
con nguoi dbi voi cac thue thé nhw sdn phdm (product), dich vu (service), td
chlrc (organization), ca nhan (individual), van dé (issue), s kién (event), cht dé
(topic) va cac thubc tinh cua chung

e Thuat nglr:
e sentiment analysis / opinion mining /opinion extraction /sentiment mining /

subjectivity analysis/ affect analysis /emotion analysis /review mining... Phd bién
nhat: opinion mining (han Iam - cdng nghiép)/ sentiment analysis (cdng nghiép)
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Phan tich quan diém

e Murc tai lieu (document-level sentiment classification)

Toan bd tai liéu thé hién mdt quan diém tich cuc (positive) / tiéu cwc (negative).
Phan I&p chira/khédng quan diém.
Bai toan phan I&p: Tai liéu chra quan diém: tich cwc / tiéu cuc

e Murc cau (sentence level: subjectivity classification)

Cho quan diém tich/tiéu cwc hodc trung tinh (neutral). Trung tinh ~ khéng ¢6
quan diém.

Phan I&ép cau: khach quan (objective sentences) va chd quan (subjective
sentence)

Cau chd quan khéng twong dwong cau c6 quan diém.

Cau khach quan “Téi mua chiéc xe thang trwdc va chiéc gat nwéce da bj roi” co
quan diém.
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Phan tich quan diém

Mc thwe thé va khia canh (Entity and Aspect level / aspect
level / feature level / feature-based opinion mining and
summarization)

» DAbi twong va cac khia canh cua dbi twong

e Murc khia canh phat hién chinh xac thich gi va khong thich gi

o Toan bd dbi twong va trng khia canh,

o Chi tiét theo tirng khia canh, hap dan va phurc tap nhat.

o M6t sb vi du

"mac du dich vu la khéng dang ké, t6i van thich nha hang nay“. Toan b6 nha
hang: tich cwc, khia canh dich vu : Tiéu cuc

"chat lwong cudc goi cua iPhone la tét, nhwng tudi tho pin cta né la ngan”.
Khia canh cudc goi: tich cwc”, khia canh tudi tho pin: tiéu cwc.
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Phan tich quan diém

e Quan diém so sanh
e So sanh hai hay nhiéu thyc thé v&i nhau
o So sanh nhat: tot/toi nhat
e So sanh hon kém
e S0 sanh khdng thr bac: hai khia canh khac nhau

e Tl quan diém
o T quan diém: mét diu hiéu nhan dién quan diém
e Tw vwng quan diém (SentiWordNet)
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Quan ly thwong hiéu

e Theo doi, giam sat mirc dé tham nhap, strc lan téa, va anh
hwéng cia thwong hiéu trén truyén théng trwc tuyén/mang
Xa hoi

e Do dém murc dd truyén thdng/dw luan trwc tuyén dé cap toi
cac hoat ddng, suw kién, chién dich hodc bat c&» mot van dé
nao do cua doanh nghiép, td6 chirc theo thoi gian.

e Phat hién nhanh chéng cac lubng dw luan thiéu chinh xac,
sai léch anh hwédng bat loi dén vi thé va uy tin cda thwong
hi@u nham dwa ra quyét dinh va gidi phap can thiép kip thoi

I - Vi em hiéu hoc
@ “Traitimchoem
I II I I I I ‘ @ "Chuong trinh 30A
. I I il I I I | 1 I ' II @ “Internet trrdng hoc

ol M i 1 ill ni, il 1 | i ! U S
n. i w I Wl o | ||| A Ll @ "Bo gidng gitp ngudin
date per day
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sr| Quan ly thwong hiéu

6-04-08 07:00 -04-09 07:00 2016-04-10 07:00 2016-04-11 07:00

> ®@MBBank
@ VPBank
@ Techcombank
oVviB
@ TPBank
® ABBank
® SeaBank
@ Sacombank

=
1=

@
1=

@
=3

B
S

[N
S
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Quan ly thwong hiéu

e Barclays phat hanh &*ng dung Mobile Banking chi cho
nguwdi 18 tudi trd 1én nhwng sau do cho ca ngudi 16-17
tudi vi phan hoi khach hang

e Theo Evry, cdc ngan hang I&n trén thé gidi déu s
dung coOng cu giam sat mang xa hoi va phan tich quan
diém nham lang nghe, cham sdc khach hang va quan ly
thwong hiéu

2 LI &) O0CBC Bank

We understand your world

BARCLAYS T 4 Bank Austria

BBVA o

UniCredit Group

NEDBANK 41

powering your dreams




2| Quan ly thwrong hiéu  YouNetMedia
e Doanh nghiép &rng dung '
o Viettel, BIDV - QOO i=

e San pham — T

Q) soomerang P

e Viettel Social Monitoring S Dashboards « cusu s R
e Younet Media & BuzzMetric D

e Boomerang
e SMCC.VN (InfoRe)
e iMonitor (Datasection)

Chd tich Tap doan

va N i ij P Cdn bo quan ly

Y YETTEL

W Noi, ngay 12/07/2016

|
n
n
n
n
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Tw van xa hoi

e Dinh nghia hep:

duvenars - PREET OO
~hé xa haoi

e Dinh nghia rong:
o La hé tw van bat ki nham dén Iinh vwec phuwong tién xa hoi
o Da6i twong: con ngudi, cong dong, muc, thé, ...

o Ngudn st dung: di liéu phwong tién xa hoi (cac mdi quan hé
xa héi, twong tac nguwdi dung, gan thé,...)

Information from the public media Feedbacks from friends

e |

| Newspaper TV Internet | Friends

User preference for \ /

similar items Knowledge about the

4 \./
(Rating)

[Tang14] Jiliang Tang, Jie Tang and Huan Liu (2014), Recommendation in Social Media: Recent Advance and New
Frontiers, A KDD’2014 Tutorial, August 24, 2014 43
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E Jobs you may be interested in

LAZADA

Identity & Access
Management Analyst

Lazada Group — Vietnam

Senior Researcher -
Insight and Analytics

SDL plc — Vietnam

SDLl&

Researcher - Insight
and Analytics

SDL plc — Vietnam

See more jobs »

—|'| People like you are watching
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COMPLEX 5 ‘ Y
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- AFTER THE FACT OUER“NG NUS
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QUESTION
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PERFORMANCE ANSWER 55
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PRODESES summﬁﬁﬁﬁoRﬂNG HAFPENED
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Foundations of Business Analytics: Prescriptive Analytics
Everyone is talking about big data these days, but that's just the starting point for drawing

high-value, actionable insights from your...
17,441 views

View more courses *

L

Vietcombank noi gi vé viéc chu the ma t 500 triéu sau 1
dém?
(Dan tri) - Theo phan anh ctia ba Hoang Thi Na Huong, khach hang cia Ngén...

Xem thém tir Dan tri. ile Thich

OD & Anh Le va 149 nguoi khac 23 binh ludn 35 lwot chia sé

# Thich # Chia sé

MOI NGUO1 CUNG CHIA SE

bi tim ra nguyén nhan chi thé Vietcombank
ma t500 trigu dd ng

Vietcombank khéng dinh nguyén nhan khién chii thé
mét nira ti dong khi dang ngu la do truoc do, khach..

Chia sé Luu

e e
Pt Thus 4 s Sy Sh v VB

Hang loat ngan hang canh béo nguy co ma t
tié nsau vu hacker

(Dan tri) - Nhiéu ngan hang dong loat gi¥i tin nhan dén
cac khach hang sir dung thé ATM canh bao khéng...

@ | DANTRI.COM.VN - 257 LUOT CHIA SE Chia s& Luu

[ T e e Chu the Vietcombank bdng deng ma t 500 triéu
S d6 ng chi qua mét dém

Chiéu ngay 11.8, Dan Viét c6 nhan droc don tedng
trinh ctia chi H.T.N. Huong khach hang clia ngan ha..

$o o TK VCH

thay ool 50,011,000 WND. So

du 357,290,331 VWO, Ret

BVCE LN

040814 004657 S585) GAGHA !

043184018 S6343 4221 5162479 . P r o
M 5

BAOMOI.CON 057 LUOT CHIA SE Chia sé Luu
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Phan tich hanh vi ngw¢i dung

e Muc dich

e Phan tich, mé hinh va dw doan mét hodc nhiéu hanh vi cia nguoi
dung trén mang xa hoi

e 3 loai hanh vi cua mo6t ca nhan trén MXH

User-User (link generation)
o Tré thanh ban, gi tin nhan, cung choi trd
e AN choi, theo doi, hoac mdi tham gia mét sw
User-User User-Entity k| é n

“ | N User-Community

[ )
T Usef-CImm‘““Y — Tham gia hay r&i khoi mét cdng dong hoadc

— dong gop thao luan vao mét cong dong
® ©o User-Entity (content generation)
@ Viet bai, dang anh

Ky thuat: Xt Iy ngén ng tw nhién, hoc may, thdng ké,
khai pha di liéu

45



(’ng dung phan tich hanh vi ngwoi ding

e Phan tich khach hang (Customer insight)
o Phan tich tap va hiéu tap khach hang néi bd nham cai thién chién dich
tiép thi, ban c6 muc tiéu va dwa dich vu tét hon
o Hiéu biét k& hoach san pham cua khach hang dé tim kiém san pham
khach hang c6 kha ndng sap mua nhat nham dwa ra thdng diép tiép thi
dung dan
e Hiéu qua tai mot s6 cong ty Ion
o OCBC hiéu khach hang hon théng qua hanh vi va théi quen khach
hang qua day tdng sw gan két gitra khach hang-ngan hang
o Westpac phat hién xu hwéng khach hang va gom nhém cac san pham
dé tiép thi khach hang, hiéu qua dat dwoc tdng 37% hiéu qua dang ky
st dung dich vu va 60% khach hang lién hé vé&i ngan hang
o Manulife wéc lwong thu nhap va thoéi quen cla khach hang nham tao
ra cac dich vu t6i wu cho khach hang s dung

ﬁ:@ OCBCBank \\Mestpac MM Manulife Financial



PHAN TiCH KHACH HANG VIEN THONG

Phan tich théng tin tat ca cac khach hang c6 dau s6 09
cua 3 nha mang Viettel (096, 097, 098), Mobifone (090,
093), Vinaphone (091, 094)

S6 lwong tai khoan S6 lwong tai khoan Facebook hoat dong
Facebook trong thang 6/2016
Viettel 11.2 triéu 6.5 triéu
Mobifone 8.0 triéu 4.7 triéu
Vinaphone 5.5 triéu 2.9 triéu
Phan bd do tubi
PHAN BO GIOI TiNH
50.00% 45.08%00%
7 40:50% .
40.00% 36.00% ENam N0@&
. 00%
30.00% 2|08§A 20.589,50%
20.00% 12.50% 12.58200%
10.00% 6.50% 41.00% 44.00% 42.00%
E Em =
18-24 25-34 35-44 45+
VIETTEL MOBIFONE VINAPHONE
Viettel Mobifone Vinaphone I T
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BKhac DaNéng
VIETTEL
9.00%
46.00%
42.00%
bobc than

Ha Noéi  ®H6 Chi Minh

16.00% 17.00%
41.00%

34.00%

MOBIFONE

VINAPHONE

Tinh trang hén nhan

10.00%

49.00%

37.00%

9.00%

52.00%

36.00%

Pang hen ho

PHAN TiCH KHACH HANG VIEN THONG

PHAN TiCH S& THiCH,
HANH VI, THOI QUENn i 100

E Viettel ®Mobifone = Vinaphone

™~
©
0

QUAN TAM  HAY BINUOC  SU DUNG SU DUNG
CHUNG NGOAI IPHONE DOl SAMSUNG BOI
KHOAN IPHONE 6 TRO S6 TRO LEN

LEN

115.2

W 736

B 2695
127.5

84.4
. I
I ©
B 400
. M 8
| G
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kT | PHAN TICH KHACH HANG NGAN HANG

Hé thong phan tich khach hang cda mot ngdn hang tam
trung tai Viét Nam vd&i hon 2 triéu khach hang, 300 triéu

dit liéu giao dich chuyén khoan hang nam

S6 Iwong khach Sé6 lwong tai khoan Facebook hoat ddong trong Phan bé gi&i tinh

Sé lwong tai khoan

hang 04/2016 Facebook thang 6/2016 (Nam/Nir)
Téng s6 khach
hang 2.048 triéu 836 nghin 615.8 nghin 50/50
Khach hang Vip 19.5 nghin 10.4 nghin 8.6 nghin 50/50

Phan bé gi&i tinh va dé tuéi KHACH

35% 35% 35%
30%
20%
15%
10%
5% 5% . 5%
18-24 25-34 35-45 45-54 55+
EN{F “Nam

Phan bé gi&i tinh va dé tudi toan
bé khach hang

48%
43%

29%
24%
17%18%

0,
7% 6% 4% 4%

18-24 25-34 35-45 45-54 55+

NG ®Nam
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PHAN TiCH KHACH HANG NGAN HANG

PHAN BO THEO THANH PHO

®BHa Noi ~ Hb Chi Minh ®Khac

38%

TOAN BO VIP

PHAN TiCH XU HUWONG VA HANH VI KHACH HANG g
(Bon vi: 1000 nguwoi)

340
140
100
80
31
’—| 8.8 9.2
_  e——
Chtrng khoan Vay vén Thé tin dung BéAt dong san Stre khde Ngwoi dang di du  Nguwoi vira di du

lich 21/06 lich vé
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Giam sat sw kién trén mang xa hoi

e MXH la cdng cu truyén thdng quan trong:
o Tuyén truyén vé tham hoa, thién tai (ddéng dat, song than Nhat Ban,
bao Katrina, tran dau Lousiana,...)
o Van dbng tranh ct, tbng tuyén ctr(My, HQ, Anh,...)
o Giup quan chirc Chinh phd quan ly, theo d&i cac ludng théng tin
e Thu thap théng tin TB phuc vu muc dich chinh tri

e CONg cu giam sat sw kién

e Hiéu ngén ngir tét hon
Trich xuét sw kién, nhan dang thuc thé
Gom nhém su kién, dich may théng ké

o Thuwong tap trung vao mét sé mién div liéu cu thé
Bénh truyén nhiém
Thién tai, tham hoa
Chinh tri
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rr| Gilam sat sw kién tren mang xa hoi

n n 1078 alerts for Alerts from past week v H E n B

Outbreaks in Current Location ®

o Zika outbreak ©

673 Vectorborne Alerts D' (]
Dengue (228), West Nile Virus

? R - L
(174), Malaria (28), Zika virus

(164), Plague (4), Eastern
Equine Encephalitis (11), Yellow
Fever (20), Tick-borne
Encephalitis (1), Tick-borne
disease (2), Chikungunya (25),
Scrub Typhus (7), Lyme
Disease (1), Rocky Mountain
Spotted Fever (1), Japanese
Encephalitis (1), St. Louis
Encephalitis (2), African
Trypanosomiasis (1), Chagas

Biocaster

Clobal health Awareness

Home Ontology

Q Global Health Monitor ™ Advanced Search Language filter: en Last update 04:36 AMJST: Next update 05206 AM
eo IT M O About Mobile Projects Disease Daily f ¥

‘ 8
QW event affecting humans Ql&boul eveat afiecting animals ) Blological eveat affecting plants Qw ovent anndm event

enﬂbquhaw anbmutnl ﬁ,mdm



gr| Glam sat sw kién Viéet Nam

[} [

Event Monitorin

2 TN 2"

Chon tinh/thanh phd

v | Map | Satelite |

Tom tat su kién

Loai sr kién : Hinh sw

Thei gian : Fri Sep 07 04:57:00
GMT+07:00 2012

Ngon ngir: VN
Pia diém : Binh Dwong

Dit nwéc : Viét Nam

Dura tin : Bb Thong Tin va Truyén
Thong - Phap luat

Link : Binh Dwong: Din quin x3 vo

c¢ danh newoi giv thwong tich!

Chinh tri - Biéu db cét thing ké cac chi dé nong S x

@ "Nhin quyén”

Wed Oct 03 00:00:00

200 Legend ©
@ "BiénDong” OR “Trud...
AutoN: @ “Trung Quéc™
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_______ E @ "Campuchia”
§ @ "Cayxanh”
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QVnTransponMonitoring
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Tham gia giao théng béng ca trai tim
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Traffic Update
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== Trwong Dai hoc Cong nghé, PHQGHN
- VNU-University of Engineering and Technology FiT

Phan tich cau tric mang trwe tuyén
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2| Phat hién céng déng

Phan tich cong dong giup hiéu
dwoc ngwei dung

Phan tich céng dong dwa ra
goc nhin vé sw twong tac cua
ngwoi dung

Mot s6 hanh vi ngwdi dung chi
dwoc phat hién va quan‘sét khi
ho tham gia cong dong
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Phat hien cong dong -,
e Cong dong trén MXH
e COng ddng minh bach (explicit)

Khai bao qua viéc dang ky ro rang

Cac open/close group trén Facebook/Linkedin
e CONg dong an (explicit)
Khéng dwec khai bao

M6t s6 nhom nguwdi thwdng twong tac trao déi véi nhau vé chu dé
yéu thich

e CoOng dong giao nhau va khéng giao nhau



AT

Ky thuat phat hién cdng dong

o Mot sb ky thuat phd bién

o Phan cum phan cap
Hierarchical agglomerative clustering

e Phan cum theo d6 thi
Kernighan-Lin, Spectral bisection

e Phan cum phan hoach
K-mean, Fuzzy K-mean

o Phan cum theo phd
Spectral Clustering

e Thuat toan phan chia
Girvan-Newman, Conga, Congo

e CONgcu
[
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Camon!!
2ZEAF T
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Thank youl!



