
Mathematical Modeling of 
Social Phenomena

Agent-based modeling / Networks
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Class Layout



Simulations: Why, why not?
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○ stopping problem
○ communication

●
○ external validity



Example: Networks



Social networks

●
○ Nodes
○ Edges
○ Attributes

●
○ with directed edges



Social networks: Properties
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Example: Graph



Degree: Average degree



Path-length



Cluster coefficient



Connectedness



Network formation



Small world phenomena

●
○ Exponential growth, 100^n, but cliques
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Ego networks
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Adding networks
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Adding networks



Philosophically



Cascading through networks



Structural balance graph



Structural balance graph



Abolishing social norms



Strong and weak ties


