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SOCIAL NETWORK ANALYSIS ? 

 

Social network analysis maps and analyses relationships between 

individuals in Social Networks (using Mathematical metrics for socio-

structural attributes) 
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WHEN DID IT START? 

 

Father of SNA was psychoanalyst J. L. 

Moreno (1889-1974) 

 

Moreno developed sociometry, the science 

and art of measuring relationships 

 

Moreno also introduced the sociogram: 

graphic representation of individuals as 

points/nodes and the relationships between 

them as lines/arcs  
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AND THEN … 

Frigyes Karinthy (1887–1938), Hungarian author 

 

Introduced in 1929, the “Six degrees of separation concept”, in his short story, 

Chains (Láncszemek).  
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SMALL WORLD PHENOMENON 

Everybody in the world can be reached through a short 

chain of social acquaintances.  

 

1967: Stanley Milgram’s experiment showed that the 

concept “six degrees of separation” works in practice 

Experiment 

 

 

 

 

 

 

 

… 
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KEVIN BACON’S SIX DEGREES 
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AND … 

Mark Granovetter 

 

"The Strength of Weak Ties“ (1973) 

 

 

 

 

Weak links are connections to different & ”fresh” 

knowledge locations ! 

 

“Getting a Job” (1974) 

”How do people get information about job opportunities?” 

 

Research method: interviews and questionnaires: 
how often contact person were seen during the period of the job 

transition (often, occasionally, rarely)? 
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 Based on Krackhardt & Krebs 

Centrality – Key person 

Betweenness Centrality - Gatekeeper 

Closeness - “Best” informed  
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BUT HOW DOES IT WORK? 



 Based on Krackhardt & Krebs 

Clique 

2-Clique 

10 | The power of social network analysis 14 January 2016 

BUT HOW DOES IT WORK? 



BUT… 
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Visualisation is not enough! 
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SNA ANALYSIS AND OR? 

Social Closeness Terms Flow Model Properties 

People or groups Nodes (sinks, sources, or transshipment) 

Connectivity or affinity 
Capacitated arcs (or edges) between 

nodes 

Social Closeness Capacity 

Influence Commodity 

Potential Influence Magnitude of flow  

People or groups initiating influence in 

the network  
Source(s) 

Target people or groups to be influenced  Sink(s) 

People or groups involved in influencing Transshipment node(s) 

….. …. 

…. ….. 



1. Core groups / Hubs  

Network with high clique-ness figures: High degree of local clusters 

2. Key central figures                                                                                 

High centrality metrics 

3. Sub-groups  

 Presence of cliques or n-cliques 

4. Mid-level individuals  

 Lower centrality scores than key central figures but higher than the 

rest. High betweenness 

5. Isolated individuals  

 Low closeness, located at periphery of network.  

6. …. 
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INTERPRETING SNA RESULTS? 



SOFTWARE 

Lots of social network analysis software has been developed and improved 

allowing to collect, analyse and visualise data in real-time 

Some of the most known SNA packages are 

UCINET 

Pajek 

NodeXL (Excel) 

…. 

 

 A list of software with a short description is available at:  

 http://www.gmw.rug.nl/~huisman/sna/software.html  
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USING SNA IN PRACTICE 

1. Determine the analysis goal, and define the context 

Egocentric Analysis 

Sociocentric Analysis 

 

 

2. Choose the data collection and modelling strategy  

 

3. Analysis  

 

4. Interpreting and validating results 
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SNA DATA 

Social network data = relational data 

data about contacts, ties and connections 

 

 Relational data can be obtained in many ways 

1.  Qualitative 

Survey research (questionnaire, interviews...) 

Ethnographic studies 

 

2.  Quantitative 

Document analysis 

Electronic logs 

… 



DOES IT WORK IN PRACTICE? 

Biology 

 

Business and organisation  

 

Marketing 

 

Defence and security 

 

…… 
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Can SNA  

Provide insight in the social structure Risso’s dolphins? 

Uncover dominance and hierarchy ? 

 

 

 

 

 

 

RISSO’S DOLPHIN  
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SOCIAL STRUCTURE 

Which dolphins ? 
 
 
 
 
 
 
 
 
 

 
 
 

 
Interaction between dolphins? 

 
How often/many interactions? 
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RISSO’S DOLPHIN DATA 

 
Source Sightings (period 2004-2006) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6511 sightings, about 1010 individuals 
 
Network with 239 individuals (minimal of 8 sightings)  
 
 

Date 

Observarion 

code 

Grp(d

ag) Grsize Code individuen 

03-05-04 

OGg03-05-

2004a3 1 3 m11b 

03-05-04 

OGg03-05-

2004a3 1 3 m24c 

03-05-04 

OGg03-05-

2004a3 1 3 m43a 

04-05-04 OGg04-05-2004a 1 2 m43b 

04-05-04 OGg04-05-2004a 1 2 m43c 
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POWER OF SNA 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

Dense network 

Young risso’s have higher 

centrality metrics  
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POWER OF SNA 

 

Case study in paediatric cardiac surgery 

 

SNA is able to characterize team 

processes at a fine-grained level 

 

SNA provides a solid basis for improving 

team communication processes and, 

ultimately, clinical performance 
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Teamwork in the operating room arena 



POWER OF SNA 

Often not only positive opinions about the products, but also negative 

opinions may emerge and propagate over the social network.  

. 
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POWER OF SNA 

Increasing popularity of online social networks requires exploiting social 

connectivity patterns of users to propagate product awareness– Viral Marketing 

Strategy: Give free products to certain set of influential individuals 

How to choose, within a given budget €, the initial seeds for viral marketing of 

products?  

SNA Key player 2: find a key player-set of order € that is maximally 

connected to all other nodes 

How to choose, within a certain budget €, the initial seeds for viral marketing of 

products in specific target groups? 

…. 

. 

. 
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SNA AND COVERT NETWORKS 

How to disrupt 

the network? 

Who belongs to 

network? 

Modus 

operandi?  

Leader ? Potential  

sources of 

information / victims? 
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POWER OF SNA 

 Social Network Analysis  

 of the 9-11 terrorism 

network,  

          Valdis Krebs 
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All 19 hijackers were  

within 2 steps of the two original 

suspects uncovered in 2000!  

Social network metrics reveal 

Mohammed Atta emerging as the local 

leader  

 



POWER OF SNA 
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POWER OF SNA 
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POWER OF SNA 

. 

 

 

 

 

SNA helps identifying 

Offenders 

Offenders-victims relation 

Potential victims 

Input for focused deterrence 
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POWER OF SNA 

. 
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POWER OF SNA 

. 
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DYNAMICS OF COVERT NETWORKS 

Most applications of SNA are based on static analysis in which data is 

collected at a single point in time and the snapshot of a criminal 

network is generated and studied.  

What about the dynamics ? 

 How does an individual acquire a central position in a network 

and gain more power over time?  

Do relations between individuals become stronger or weaker?  

How does a group’s membership or structure change? 

 What do these changes imply about the future of the network?  

Can we use this knowledge to define counter-strategies ? 
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Case study based on a list of 103 major criminals in the Meth World from the 

Gang Unit Sergeant at the Tucson Police Department 

A network consisting of 924 criminals surrounding these major offenders. 

These offenders committed 11,074 crimes ranging from theft and aggravated 

assault to drug offences from 1983 to 2002.  

KEEPING TRACK OF DYNAMICS 
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POWER OF SNA 

Potential Affiliation to criminal group? 
Node importance evaluation:  focus on the links between network members to 

identify likely crime suspects.  

Social Network Criminal Suspect Evaluator: 

New approach that incorporates members’ individual criminal propensities 

(Criminal group human capital) 

Success application for 2 cases 

data from an USA youth gang prevention program 

real police data on petty drug offenders (Chile) 
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POWER OF SNA 
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CONCLUSIONS 

 

SNA provides insight in the dynamics of organisations 

 

SNA helps devising new business/marketing/security strategies 
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Social network analysis 


