Social (Media) Networks Analysis
Tutorial & Introductiorg Part 1

Outline:

A. The Development of Social Network Analysis
B. Social (Media) Networks Analysis

C. Tutorial NodeXL (basic twitter)
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https://www.quora.com/Why-is-social-media-important
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The Development of Social
Network Analysis

© 2004 Linton C. Freeman
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REPUBLIQUE FRANCAISE
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Auguste Comte
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of elements of the same nature with
itself, the scientific spirit forbids us to
regard society as composed of
Individuals.The true social limit Is
certainly the familyt reduced, If
necessary, to the elementary couple
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Emile Durkheim, 1858 - 1917 Ferdinand Tonnies, 1855 - 1936
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| Georg Simmel (19aB971)
:
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Sociology was no more and no less than the
study of the patterning of interaction.
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Graphic Imagery

The data on kinship collected hgwis
Henry Morganto display the general
patterning of kinship of ancient Rome

| 2 0 a A§OQEO54)hypergraph
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Sociogram/Sociometry

Jacob L. Moren@1934, pp. 1@
11):
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experimental techniquX 2 0 i A Y SR
by application ofjuantitative

methodsX 6 KA OK A VY I1ljdzA NBE A Yyl
evolution and organizatiorof

groups and theosition of ] o
AVRAODGARAZI £ 4 S6A0KAY GKS

@yanuprasetye SNA- MRC




Nawrs op PARTicrr Az oF Groor I

_l-l[rs.EvéynJcﬂm ...... e ieieaenara,

9mRu‘tthllllblifliilflll‘li"l‘.::

10. lﬁﬂVmSﬂndmon

12. wssKa‘the:meRogm ................ N

UOwUx1 EDI

memberships

Y

awyul

of individuals in terms of who
Attendance of 18 women at 14 social eventgteracted with whom

~

w? EOPZUI 2 w

Coox Ntnmres AMp Dares or Socrsr Events Bxponten tw 014 Cily Herald

)
o

2725 | ko | s | 96

5 [s5s

&b

%

i1/

(13)

X
X

D XXX |8

PXXXXXX |
P XXX X

X
X
X
X
X
X
X

§§x§xxxxxxx|§

RN
X
X
K
|- - x .
] a EE RN
LI} L] L * x
- LI L - TN
L WEFF L = i E W x
wlw s w E W - L] x
poafla “w oW - eefles ww
- e
CIE ] -

: X
T

PXXI XXXXXXXXE XXX X

LR LR RN R LR

IENE

ook L L

XXX: XHXXXXXX:

xxixxg:.iri

]
[ ) *

- -

PIOXXXXXXE DD

L} L] 4 L] L]

*

L]

*

DEOXXXD P

LT L

F10. 3.—Frequency of mterparticipation of a group of women in Old City, 1936—Group L.

Davis, Gardner and Gardner, 1941
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Harvard Structuralist

CLASS ANE
POSITION ME N .
15 YEARS = 25 TEARS 25 YEARS = 35 YEARS 35 YEARS = A0 YEARS

- St. Clair Drake

F16, 12.—Social stratification of a group of colored cliques: ages 15-60
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Harvard Structuralist
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Though it lacked systematic data
1 Comer boy and itdid not use mathematical
—— Gne of infl tools, it did lay out the structural

| , | form of the interaction patterns
Tositions of boes indicate relative Stnins linking individuals
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Claude LéwStrauss

Manchester University of
University/London Michigan in the
School of Economics mid 1960s

in the mid 1950s .
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Alired Reginald Edward O.Laumann

RadcliffeBrown

Figure 5.6. Directed graphs from Lévi-Strauss
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Fig. 9.1.
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Influences on some founders of socal network analysis
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Structural - functional
Gestalt theory anthropology
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Harvard B’ A
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_ _ _ Social network analysis
The lineage of social network analysis (Scott, 2000:8)
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INSNAthe International Network for Social
Network Analysidounded 1977 by Barry
Wellman, University of Toronto)

http://www.insna.orq/

NEW! On-Line First:

nnnnnnnnnnnnnnnnnn

Conferences & Events

Publications

; INSNA Officers Elected Cureat (ssue:
wards

Member A

Sociologistavere the largest block then as now, comprising about

40% of the total Five to ten percent each came from

. anthropology, psychology, communication science, social work and

Barry Wellman political science, with one or two from community development,
computer science, economics, education, geography, gerontology,

history, information science, management science, mathematics,

psychiatry, public health, and statistics
@yanuprasetye SNA- MRC



http://www.insna.org/

Sunbelt European
Meeting Meeting
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XI
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XV
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XVI
XVII

4th

AVII
XX

XXI
XX
KX
KXV

6th

7th

Year

1981
1982
1983
1954
1985
1986
1987
1988
1989
1989
1990
1991
1991
1992
1993
1993
1994
1995
1996
1997

1998
1999
2000
2001
2002
2003
2004

Place

Tampa, FL
Tampa, FL

san Diego, CA
Phoenix, AZ

Palm Beach, FL
Santa Barbara, CA
Clearwater, FL
San Diego, CA
Tampa, FL

Groningen, Netherlands

San Diego, CA
Tampa, FL

Paris, France

San Diego, CA
Tampa, FL
Munich, Germany
New Orleans, LA
London, England
Charleston, 5C
San Diego, CA

Sitges, Spain
Charleston, 5C
Vancouver, BC
Budapest, Hungary
New Orleans, LA
Cancun, Mexico
PortoroZ, Slovenia

Eevnote Speaker

John Bames
James Coleman
Harrison White
Linton Freeman

I. Clyde Mitchell
Everett M. Rogers
Charles Kadushin
Frank Harary
Edward Laumann
Mark Granovetter
James Davis
Michel Forse
Peter Blau

A. Kimball Romney
I. Clyde Mitchell
Barry Wellman
Patrick Doreian
Bonnie Erickson
H. Fussell Bernard & Peter
Killworth

Eolf Ziegler

MNan Lin

Linton Freeman
Martin Everett
Philippa Pattison
Alvin Wolfe

Frans Stokman

@yanuprasetyd

The Sun Belt and
European Meetings

http://insna.org/sunbelt2017/
INS' A

ANNOUNCEMENT  CALLS PROGRAM REGISTRATION KEYNOTE ABSTRACT SUBMISSION TRAVELTOBEIING  VENUE & ACCOMMODATION ~ PAPER & POSTER FAQ  WORKSHOP FAQ

XXXVII SUNBELT
CONFERENCE

OF THEINTERNATIONAL NETWORK FOR'SOCIAL NETWORK ANALYSIS (INSNA)
MAY 30TH, 2017 - JUNE 4TH, 2017 BEIJING, CHINA

ANNOUNCEMENT #3. PLEASE BOOK YOUR HOTEL BEFORE
MAY: 8TH (BEIJING TIME) VIA LINKS ON PAGE :
)N TO ENJOY SPECIAL DISCOUNTED
RATES. SEE YOU SOON AT BEIJING.


http://insna.org/sunbelt2017/

Any Questions?



Structure & Relationship of Social Network (1)

@ Vertex (Node) > Edge (Link, Tie)
Directional relationships Symmetric Relationships
® > @ 0 < > @
O > @ Q@ <« > @
Transitivity Reciprocity
. @yanuprasetye SNA- MRC .



Structure & Relationship of Social Network (2)

Example Network B1 Employee

B2 Employee

B7 Employee
G2 Manager

Gl Emplo‘/ee/ %‘\CI iq U e

a7 Er/j lovee
G6 Employee .p—)‘/.

powere: d by ORA, CASOS Center @ CMU

A cligue is a maximum complete subnetwork containing three vertices or more
@yanuprasetye SNA- MRC



Structure & Relationship of Social Network (3)

~ ®
- l
® b
G K ® e Cluster 2
5 J Low Density
® ; o g
¢ H High Centralization
B
v » @
® G
E F
Bonding Bridger/Brokers
d . /Boundary
Cluster 1 M L Spanners
Low Density : ‘
High Centralization " &
! O
Peripheral
playir > @ P @ \ Clustel'3
Q N High Density
Low Centralization
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Structure & Relationship of Social Network (4)

Centrality

Betweenness

Blue binary has dependencies Blue binary is close to all other Blue binary connects the left
to many other binaries binaries (only two steps) with the right graph (bridge)

@yanuprasetye SNA- MRC Zimmermann (2009)



Structure & Relationship of Social Network (5)

Simple Structure Complex Structure
LadaAdamic'sfamous visual of Democrat and Republican blogs during the 2004
@yanuprasetye SNA Mrc US election (source:ada Adamip



http://www2.scedu.unibo.it/roversi/SocioNet/AdamicGlanceBlogWWW.pdf

Egocentric-Network Data
Collection

;

Types of
Questions

\

A

Name Generators

Position Generators
Resources\Generators

Social Supp

L constraint 4
Social Network

K-coresq—_

Analysis (SNA)

Strength
Betweenness

Density
gsciproc y)
ransitivi
Diatfieter & Distance
luster

Network Measure

entralizatio

N

\

@yanuprasetye SNA- MRC

N-plexes o
Component #
Factions

Bi-Component

Top Down

N-cliques€¢———
N-class‘7
Buttom Up

)\

Relations

Key Concepts




Terms
Egocentric network analysis

Name Generators
Position Generators
Resources Generators

Social Support Scales

Size
Density

Reciprocity

Transitivity

Diameter and Distance

Cluster

Centralization Network

Decentralized Network
Degree

Localnetwork analysisyiewsa socialnetwork asparticularl O (i 8etoXzénnections

Questionthat askrespondentghemselvedo identify membersof their network (list of hisor her alters)
Questionthat askrespondentdo report on whetherthey havecontacts(alters)in certainsocialpositions
Questionthat askrespondentgo identify whether they know altersare usefulfor any specificpurpose
Questionthat askrespondentgo report on whetherthey haveaccesgo otherswho couldprovidesupport
Sizes simplya measureof the numberof nodesin the network.

Densityrefersto the numberof ties in the network reported asa fraction of the total possiblenumberof ties.
Thedegreeto whichactorsin a directed network selectone another Reciprocitypasedonthed R& | R & €

A complete network that reflects the sociald i NHzOiéndeNdgt@ard stability and consistencyTransitivitybasedon
thed O NA | Ré€

N

Diameter and Distanceindicate how well resourcescan move from one part of the network to anothet Ay S (i 4
diameterrefersto the longestpath betweenanytwo actors

Clusteringsameasureofay S (i ¢ 2 X @&ad&nyto & 3 NB 8zBIS (info Padketsof denseconnectivity

Onlya smallandexclusiveset of actorshold position of powerand control.

Powerand control are diffuseand spreadovera numberof actors
Degreegefersto the numberof ties anactor either sends(out-degree)or receive(in-degree)

Prasetyo YE (2018)



Any Questions?



Derek Hansen Ben Shneiderman Marc A. Smith

1.B

Social (Media) Network
Analysis

© 2011 Hansen et al.

@yanuprasetye SNA- MRC



What isSocial Media

Transforming monologue (oA®-many) into dialog (manrto-many)

What isSocial Network

A world of connection: A collection of things and their relationship to one another

What isSocial Media Netwofk

A Connection among social media users

What isSocial Network Analy8is

Mathematical and graphical language that can highlight important people, group,
event, or relationship in social (media) network

Hansen et al. 2011 @yanuprasetye SNA-MRC



Most popular social networks worldwide as of April 2018, ranked by

Facebook

YouTube

WhatsApp

Facebook Messenger

WeChat

Instagram

Tumblr**

QQ

QZone

Sina Weibo

Reddit

Twitter

Baidu Tieba*

Skype*

Linkedln**

Viber#*

Snapchat**

LINE

Pinterest

Telegram*

Sources

We Are Social; Kepios; SimilarWeb;
TechCrunch; Apptopia; Fortune

© Statista 2018

number of active users (in millions)

2 234
1 500
1 500
1 300
980
813
794
783

392

Youl )
330 @

300 WhatsApp

300
260
260
255

203

200

200
Number of active users in millions

Additional Information:

Worldwide; We Are Social; SimilarWeb; TechCrunch; Apptopia; Fortune; Fortunes as@lyah?uﬁrag:ety\ets NA_ M RC

app/voip included



Countries with the highest number of internet users as of June 2017
(in millions)

China

India

United States

Brazil

Indonesia

Japan

Russia

Nigeria

Mexico

Bangladesh

Germany

Vietnam

United Kingdom

Philippines

Thailand

Iran

France

Turkey

Italy

South Korea

Internet World Stats; ITU

© Statista 2018

100

139.11

= Indonesia= 132.7 Millions

118.45

109.55

200 300 400 500

Number of internet users in

Additional Inform ation:
Worldwide; Internet World Stats; ITU; June 2017

millions

600

700

738.54

800

900

Internet Users

The statistic shows the number of worldwide internet users
In selected countries as of June 2017. China was ranked
first with over 738 million internet users, more than double
the amount of third -ranked United States with 287 million
internet users. Overall, all BRIC markets had more than 100
million internet users, accounting for four of the seven

countries with more than 100 million internet users.
@yanuprasetye SNA- MRC



Number of social network users in Indonesia from 2015 to 2022 (in
millions)

150

125.38

125

100

88.23

75

Number of users in millions

50

25

2015 2016 2020%* 2021* 2022%

Sources Additional Information:
Statista; Statista DMO Indonesia; Statista DM 2015 to 2017; internet users who use a social network site via any device at least once

€ Statista 2018
@yanuprasetye SNA- MRC

This statistic shows
the number of social
network users in
Indonesia from 2015
to 2022. In 2022, it is
estimated that there
will be around 125.38
million social network
users in Indonesia, up
from 8.23 million in
2016.



Penetration of leading social networks in Indonesia as of 3rd quarter

YouTube

Facebook

WhatsApp

Instagram

LINE

BBM

Twitter

GooglePlus

Facebook Messenger

LinkedIn

Skype

WeChat

Sources

We Are Soclal; GlobalWeblndex

© Statista 2018

2017
43%
41%
40%
38%
33%
28%
27%
25%
24%
16%
15%
14% This statistic presents the social network penetration in
o 1w o me aw s Indonesia. As of the third quarter 2017, 49 percent of the
Sreofpopuatn total population were active with social media users. The
Additional Information: most popular social platform was YouTube with a 43

Indonesia; GlobalWeblndex; Q2 and @8 2017

ayREICEN.BeNaHation rate.



Most popular social media of mobile internet users in Indonesia as of
January 2016, by age group

125%
100%
g 75%
E
=
=
o
g 50%
u
) II II II I
0% II II-I-_-II_I.__ Ill
42r
‘QO q{b @@,‘Zf ‘:?Qx Q"b Q{‘S‘ {\“Q {25*2: qu | LOQ Q@
& @ s o @ A & & &
® 16-19 @ 20-25 26-29 @ 30-35
Sources Additional Inform ation:

eMarketer; |akPat Indonesia; |JakPat; January 20 16; 1,033 respondents; 16 to 35 years; in the past week, accessed via any channel
£ Statista 2018

@yanuprasetye SNA- MRC

This statistic shows the
most popular social media
of mobile internet users in
Indonesia as of January
2016, by age group.
According to survey results,
80.9 percent of mobile
internet users in Indonesia
aged 16 to 19 years
accessed Facebook via any
channel.



Number of monthly active Twitter users worldwide from 1st quarter
2010 to 4th quarter 2017 (in millions)

400

327 330

317

300

200

100

Number of monthly active users in millions

0
""Eh "‘&-Q ""E:) "‘E) '\-N "‘;\' "‘;\’ "‘:b '\-ﬁb "‘:b "":L "‘;b "":b "';b ~"‘;h '\-b‘ '\-b‘ Nb‘ '\-b‘ "":j "‘:j \"‘:-j J“':j '\-h "‘&-b ""j:) x'\-h J“:-\ \h;\ x"‘:\ \h;\
odrded c:-b‘d’cf"oﬁ oo ddodrdooaddoaodd
Source Additional Information:
Twitter Worldwide; Twitter; Q1 2010 to Q4 2017; excluding SMS fast followers

£ Statista 2018

@yanuprasetye SNA- MRC



Tools

[@ Gephi \.f: ‘ J NetworkX igraph

https://qgephi.org/ https://networkx.qgithub.io/ http://igraph.orqg/

o e @UCINET NODEXe

Large Network Analysis

hito://viado. fmf.uni- https://sites.google.com/sit https://www.smrfoundation.or
e/ucinetsoftware/home a/nodexl/

li.si/pub/networks/Pajek/

©@:polinode R

https://www.polinode.com/ dhttns:Lhmmans ipreject.org/ http://socnetv.org/

SocNetV



https://gephi.org/
https://networkx.github.io/
http://igraph.org/
http://vlado.fmf.uni-lj.si/pub/networks/Pajek/
https://sites.google.com/site/ucinetsoftware/home
https://www.smrfoundation.org/nodexl/
https://www.polinode.com/
https://www.r-project.org/
http://socnetv.org/

Any Questions?



1.C

Tutorial NodexL
(basic twitter)

L=\socialmedia
RESEARCH FOUNDATION



C~\socialmedia

RESEARCH FOUNDATION

NodeXIBasic andNodeXLPro are adens forMicrosoft® Excel® (120_07, 2010, 2013, 2016)
that support social network and content analysis.

@yanuprasetye SNA- MRC



Metwork
Visualization

Social Metwork
Analysis

Advanced Metwork
Metrics

Content Analysis

Social Metwork APls

Data Import

Data Export

Task Automation

Marketing Interface

https://www.smrfoundation.org/nodexl/features/

Wisualize your own network graph
Chioose from various layout algorithms

5et the color, shape, size, label, and opacdity of vertices and edges

Caloulate overall network metrics (DensityfModularity'etc.)
Calculate basic vertex metrics (Degreefindegree/Outdegree)
Group wertices by cluster or attributes

Betweenness Centrality
Closeness Centrality
Eigenvector Centrality
PageRank and more

Text Analysis

Sentiment Analysis

Time Series Analysis

Top Items: Words/Word pairs/URLs/Hashtags

Facebook, Twitter, Youtube, Flickr
3rd Party Graph Data Importers

Import GraphML, Pajek, UCINet, and matrix formats
Imports files created with NodeXL Pro

Export GraphML, Pajek, UCINet, and matrix formats
Export NodeXl maps and reports to ModeXL Graph Gallery
Export to M5 Office Powerpoint

Automate all tasks above for a full scale analysis.

Twitter Smart Tweets support your Twitter networking.

Buy a License

@yanuprasetye SNA- MRC


https://www.smrfoundation.org/nodexl/features/

NodeXL allows you to quickly create network
visualizations and gain insights into connected

Basic structures.

ModeXL Pro adds advanced features for importing social media data, calculating social network metrics, sentiment
analysis, and publishing reports.

Commercial users - £749.00 fyear Register Now
Commercial Users Monthly Subscription - £75.00 /month Register Now
Academic/MNon-Profit users - £199.00 fyear Register Now
Student users - £29.00 fyear Register Now

Contact info@smrfoundation.org for assistance.

s o o s L] [y

"
i

Ej eI EERE AE ST

e b A .I

A range of sample NodeXL networks and rEpﬂ&f/a%%Brgs%t@%'éR&iﬂlFEQE ModeXL Graph Gallery!




ModeXLGraph1 - Excel Table Tools A\ Yanu Prasetyo Eal

View Help ModeXl Basic Decign ':;J Tell me what you want to do

Qa -
[ Colie il =S=E 2 @ : B B B s B 2y O
Bz Copy - - Fill =
Pasle » . B I U ~|"+| & & -l === eEas $ - 0 9 0 00 Condilivnal Furmal ax  Cell Inserl  Delele Furrmal Sorl & Find &
- Format Painter - T ’ ’ Formatting ~ Table~ Stylec~ - - - Clear - Filter ~ Selact ~
Cliphinared M. Frant r Alignment M. Mumher M. Styles Cells Frliting Y
A3 - 2 v
A -
1 Visual Properties ctions v X
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https://www.nytimes.com/2018/04/26/arts
[television/bill-cosbyquilty-retrial.html

The graph represents a
network of 16,979
Twitter users whose
recent tweets contained
" cosby ", orwho were
replied to or mentioned in
those tweets, taken from
a data set limited to a
maximum of 18,000
tweets. The network was
obtained from Twitter on
Thursday, 26 April 2018
at 20:23 UTC.
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