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Friendships Among Students in One 
Classroom (12 year olds) 
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Relationships of 10th graders 
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Rafols, Porter and Leydesdorff (2009) 
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What is a network? 

• A set of relations connecting units 

– Friendships (e.g., in schools or onlin) 

– Trading relations among countries 

– Exchanges between firms 

– Collaboration & cooperation among organizations. 



Sample Social Network 

Bob Sue 

Ted 
Liz 

Sam 

Amy Distance Bob to Sam=2 

Distance Sam to Bob=4 



2. What Do Networks Look Like ? 

a) Homophilous 

b) Transitive 

c) Centralized (scale free) 

d) Small World – like 



a) Networks are Homophilous  

• Like sorts with like 

• People tend to be connected to others 
like themselves 

• Homophily occurs for socio-demographic 
and behavioral characteristics 





b) Networks Are Transitive 

• Networks are transitive : 

– Bob knows Mark 

– Mark knows John 

–          Bob meets John 

• Friends of friends become friends 

Bob 

Mark John Mark 

Bob 

John 



Some People are Very Central  
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Evidence for network effects 

• Adolescents with smoking friends are more 
likely to smoke; 

• Physicians use the same therapies their 
colleagues use; 

• Women in developing countries use the 
same contraception as their friends; and 

• Smokers quit when their network quits. 

• And so on … 



Network Exposure  

Network 

 Exposure=20% 

Network  

Exposure=80% 

= Non User = User 

Network  

Exposure=40% 
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Data 

• Discussion and referral networks in 3 

cities: SF, LA & NY 

• Prescribing records from product launch 

to 3 years post-launch 



Discussion Network for SF 



Network Effect on Product Adoption 
Adopted 1Q Post Launch 

Adopted 2Q Post Launch 

Adopted 3Q Post Launch 

Adopted 4Q Post Launch 

Adopted 5Q Post Launch 

Adopted 6Q Post Launch 

Adopted 7Q Post Launch 

Adopted 8Q Post Launch 

Iyengar, R., Van den Bulte, C., Valente, T. (in press). 

Opinion Leadership and Social Contagion in New Product Diffusion. 

Marketing Science. 



Contagion Term is Significant 



“Network interventions are purposeful efforts 
to use social networks or social network data 
to generate social influence, accelerate 
behavior change, improve performance, 
and/or achieve desirable outcomes among 
individuals, communities, organizations, or 
populations.” 

3. Network Interventions 





• In some cases want to increase cohesion in 
others increase fragmentation 

• Increase/decrease centralization 

• E.g., slowing spread of STDs requires different 
strategy than accelerating adoption of office 
automation 

• Network Interventions Are not Agnostic to 
Content. 

 

Principle 1: Program Goals Matter 
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• The type of change desired will be guided by 
theory (Behavior v Attitude) 

• Understanding motivations for and barriers 
against behavior change is critical. 

• A well-articulated theory of the behavior is 
often critical for successful interventions. 

Principle 2: Theory 
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• The interventionist should use network 
methodology to learn from the community as 
much as try to influence it. 

• Programs which meet the needs of their 
audiences are better received than those 
designed asymmetrically. 

Principle 3: Learn As Well As Induce 
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Strategy Tactic Operationalization 

Identification Leaders 
Bridges 
Key Players 
Peripherals 
Low Thresholds 

Degree, Closeness, etc. 
Mediators,  Bridges 
Positive, Negative 
 
Proportions, Counts 

Segmentation Groups 
Positions 

Components, Cliques 
Structural Equivalence,  Hierarchies 

Induction WOM 
Snowball 
Matching 

Random Excitation 
RDS, Outreach 
Leaders 1st, Groups 1st 

Alteration 
(Manipulation) 

Deleting/Adding Nodes 
Deleting/Adding Links 
Rewiring 

Vitality 
On Cohesion, Others 
On Network, On Behavior 

Network Interventions 



Graphical Displays of Intervention Choices 

? 





Selecting a NI 

• Availability and type of data 

– Types of networks 

– Existing network structure 

• Behavioral characteristics 

– Existing prevalence 

– Perceived characteristics such as cultural 
compatibility; cost; trialability; etc. 
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Linking Theory to Intervention Strategy 

• There are several theoretical mechanisms that 
drive contagion and behavior change 

• Evidence for a particular mechanisms suggests 
choice of intervention strategy or tactic 

 



Influence Mechanisms Aligned with Interv. Choices 

Mechanism Tactic 

Power 
Conflict 
Cohesion 
Isolation 
Thresholds 

Leaders 
Bridges 
Key Players 
Peripherals 
Low Thresholds 

Group Identification 
Structural Equivalence 

Groups 
Positions 

Information diffusion 
Hard to reach populations 
Closure 
Homophily 

WOM 
Snowball 
Outreach 
Matching 

Attributes 
Structure 
Structure!! 

Deleting/Adding Nodes 
Deleting/Adding Links 
Rewiring 



More reading and information: 

www-hsc.usc.edu/~tvalente/  


