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WhySocial Network Analysis?

ÅConnectionsmatter
ÅNetwork knowledge = asset
ÅTo influence policy and 

mobilize resources
ÅCommunity-based 

network and network 
development 
ÅUnderstanding the 

relationships and 
structures of a network.
ÅSNA is useful for evaluating

leadership networks
ÅSNA is powerful for 

sciences
https://www.quora.com/Why-is-social-media-important @yanuprasetyo - SNA - MRC 
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1. A

The Development of Social 
Network Analysis

© 2004 Linton C. Freeman
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Auguste Comte
άΧŜǾŜǊȅ ǎȅǎǘŜƳ Ƴǳǎǘ ōŜ ŎƻƳǇƻǎŜŘ 
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 familyτreduced, if 
necessary, to the elementary couple 
ǿƘƛŎƘ ŦƻǊƳǎ ƛǘǎ ōŀǎƛǎΦΦέ

/ƻƳǘŜΩǎ ǎǘǊǳŎǘǳǊŀƭ ǇŜǊǎǇŜŎǘƛǾŜ
3ÏÌɯɁÓÈÞÚɯÖÍɯÚÖÊÐÈÓɯÐÕÛÌÙÊÖÕÕÌÊÛÐÖÕɂ
(Martineau, 1853/2000, v. II, p. 234)
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ñGemeinschaft &Gesellschaftò

Émile Durkheim, 1858 - 1917

ñSocial factò

Ferdinand Tönnies, 1855 - 1936
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Georg Simmel (1908-1971)

ά{ƻŎƛŜǘȅ ŜȄƛǎǘǎ ǿƘŜǊŜ ŀ ƴǳƳōŜǊ 
of individuals enter into 
interactionΧέ

3ÏÌɯɁÚàÚÛÌÔɯÖÍɯÙÌÓÈÛÐÖÕÚɂ

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 by Lewis 
Henry Morganto display the general 
patterning of kinship of ancient Rome

IƻōǎƻƴΩǎ(1894/1954)hypergraph
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Sociogram/Sociometry

Jacob L. Moreno (1934, pp. 10 ς
11):

άsociometry was based on an 
experimental techniqueΧƻōǘŀƛƴŜŘ 
by application of quantitative 
methodsΧǿƘƛŎƘ ƛƴǉǳƛǊŜ ƛƴǘƻ ǘƘŜ 
evolution and organizationof 
groups and the position of 
ƛƴŘƛǾƛŘǳŀƭǎ ǿƛǘƘƛƴ ǘƘŜƳΦέ
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Attendance of 18 women at 14 social events

ÛÖɯÚ×ÌÊÐÍàɯÛÏÌɯɁÊÓÐØÜÌɂɯ
memberships
of individuals in terms of who 
interacted with whom

Davis, Gardner and Gardner, 1941

Harvard 
Structuralist
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Harvard Structuralist

St. Clair Drake

Ɂ"ÓÐØÜÌɂɯÔÌÔÉÌÙÚÏÐ×ÚɯÖÍɯÔÈÓÌÚ
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Though it lacked systematic data 
and it did not use mathematical 
tools, it did lay out the structural 
form of the interaction patterns 
linking individuals

6ÏàÛÌɀÚɯÐÔÈÎÌɯÖÍɯÛÏÌɯNortons

Harvard Structuralist
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Edward O. Laumann

University of 
Michigan in the 
mid 1960s

Manchester 
University/London 
School of Economics
in the mid 1950s

Alfred Reginald 
Radcliffe-Brown

Claude Lévi-Strauss
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The lineage of social network analysis (Scott, 2000:8)
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SNA Research Center

The first really major international and 
interdisciplinary meeting of social network 
researchers was held at Dartmouth University in 
the summer of 1975. It was sponsored by the 
Mathematical Social Science Board and 
organized by Samuel Leinhardt and H. Russell 
Bernard @yanuprasetyo - SNA - MRC 



INSNA: the International Network for Social 
Network Analysis (founded 1977 by Barry 
Wellman, University of Toronto)

Sociologistswere 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 
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

http://www.insna.org/

Barry Wellman
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The Sun Belt and 
European Meetings
http://insna.org/sunbelt2017/
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Any Questions?
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ReciprocityTransitivity

Symmetric RelationshipsDirectional relationships

Structure & Relationship of Social Network (1)

Vertex (Node) Edge (Link, Tie)
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Structure & Relationship of Social Network (2)

A clique is a maximum complete subnetwork containing three vertices or more
@yanuprasetyo - SNA - MRC 



Structure & Relationship of Social Network (3)
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Zimmermann (2009)

Structure & Relationship of Social Network (4)
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Structure & Relationship of Social Network (5)

Simple Structure Complex Structure 
Lada Adamic'sfamous visual of Democrat and Republican blogs during the 2004 

US election (source:Lada Adamic)@yanuprasetyo - SNA - MRC 
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Social Network

Analysis (SNA)

Egocentric-Network Data

Collection

Types of

Questions

Name Generators

Position Generators

Resources Generators

Social Support Scales

Network Measures

Size

Density

Resciprocity

Transitivity

Diameter & Distance

Clusters

Centralization

Key Concepts

Actor

Ties

Groups

Relations

Strength

Betweenness

Centrality
Degree

Closeness

constraint

Top Down

Buttom Up

K-cores

N-cliques

N-class

N-plexes

Component

Bi-Component

Factions
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Terms Definition

Egocentric network analysis Localnetworkanalysis,viewsa socialnetworkasparticularŀŎǘƻǊΩǎsetof connections.

Name Generators Questionthat askrespondentsthemselvesto identify membersof their network(list of hisor her alters)

Position Generators Questionthat askrespondentsto report on whether they havecontacts(alters)in certainsocialpositions.

Resources Generators Questionthat askrespondentsto identify whether they knowaltersareusefulfor anyspecificpurpose.

Social Support Scales Questionthat askrespondentsto report on whether they haveaccessto otherswho couldprovidesupport.

Size Sizeissimplya measureof the numberof nodesin the network.

Density Densityrefersto the numberof ties in the network reportedasa fractionof the total possiblenumberof ties.

Reciprocity Thedegreeto whichactorsin a directednetworkselectoneanother. Reciprocitybasedon theάŘȅŀŘǎέ

Transitivity A completenetwork that reflects the socialǎǘǊǳŎǘǳǊŜΩǎtendencytoward stability and consistency. Transitivitybasedon

theάǘǊƛŀŘέ

Diameter and Distance Diameterand Distanceindicate how well resourcescan move from one part of the network to another. AƴŜǘǿƻǊƪΩǎ

diameterrefersto the longestpath betweenanytwo actors.

Cluster Clusteringisa measureof aƴŜǘǿƻǊƪΩǎŀŎǘƻǊǎΩtendencytoάƎǊƻǳǇǘƻƎŜǘƘŜǊέinto pocketsof denseconnectivity.

Centralization Network Onlya smallandexclusivesetof actorsholdpositionof powerandcontrol.

Decentralized Network Powerandcontrolarediffuseandspreadovera numberof actors.

Degree Degreesrefersto the numberof tiesanactoreither sends(out-degree)or receive(in-degree).

Prasetyo, YE (2018)
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Any Questions?
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1. B

Social (Media) Network 
Analysis

© 2011 Hansen et al.
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What is Social Media?

What is Social Network?

What is Social Media Network?

What is Social Network Analysis?

Transforming monologue (one-to-many) into dialog (many-to-many)

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

A Connection among social media users

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

Hansen et al. 2011 @yanuprasetyo - SNA - MRC 
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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.

Indonesia= 132.7 Millions

@yanuprasetyo - 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.
@yanuprasetyo - SNA - MRC 



This statistic presents the social network penetration in 

Indonesia. As of the third quarter 2017, 49 percent of the 

total population were active with social media users. The 

most popular social platform was YouTube with a 43 

percent penetration rate.@yanuprasetyo - 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.
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Tools

https://gephi.org/ https://networkx.github.io/ http://igraph.org/

http://vlado.fmf.uni-
lj.si/pub/networks/Pajek/

https://sites.google.com/sit
e/ucinetsoftware/home

https://www.smrfoundation.or
g/nodexl/

https://www.polinode.com/ https://www.r -project.org/
http://socnetv.org/
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Any Questions?

@yanuprasetyo - SNA - MRC 



1. C

Tutorial Node-XL  
(basic twitter)
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NodeXLBasic and NodeXLPro are add-ins forMicrosoft® Excel® (2007, 2010, 2013, 2016) 
that support social network and content analysis.
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https://www.smrfoundation.org/nodexl/features/ @yanuprasetyo - SNA - MRC 
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Worksheet Graph Pane

@yanuprasetyo - SNA - MRC 



Worksheet Graph Pane

NodeXLPro
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Limit to 2,000 tweets

authorization

Hashtag, keywords, search phrase
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Layout options
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Layout options
¦ǎŜǊΩǎ Řŀǘŀ ϧ ƛƴŦƻǊƳŀǘƛƻƴ
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Short largest to smallest

Change shape > 3.0 (size) = image

Copy-paste vertex to label

Refresh graph

@yanuprasetyo - SNA - MRC 
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Another Layout options
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Subgraph
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The graph represents a 
network of 16,979
Twitter users whose 
recent tweets contained 
" cosby ", or who 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.

http://nodexlgraphgallery.org/Pages/Graph.aspx?graphID=149569

https://www.nytimes.com/2018/04/26/arts
/television/bill-cosby-guilty-retrial.html
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