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Friendship Formula: 



Harvard Longitudinal 
Study of Adult
Development

Longest Research in the World

What contributes to a happy and healthy life?
Age 19

Age 47

Age 87
Started in 1938-
724 young men

86 years!

Relationships!



Benefits of Relationships

Emotional Support
Information
Material Support



Constraints on Relationship

Time
Energy
Limit of neocortex capacity







Social Network as a weighted network
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Interactions are positive with Varying

Benefits and Costs

Humans have Limited Cognitive and

Time Resources

The benefit from the relationships

saturates w.r.t. the strength of the

relationship.

Relationships are independent and

additive

Individuals are homogenous, and their

decision-making is rational2



Information

Benefit function

The benefit obtained from a connection
can be defined using

Emotional Support



Cost and Budget

Total cost is constrained by the budget 

Total cost incurred by the i-th person is the linear sum of all the weights

Cost per connection is proportional to the weight



Individual aim is to maximize the benefit

The overall benefit of the i-th person
is the sum of all the benefits from
individual connections

Maximizing the benefit



Initialize with an ER graph with a random weight
distribution (constrained to the budget) 

Randomly choose a node (i) 
and a node (j) for reconnection
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Results- Undirected Network

Network Size =150 , 
          λ=0.25, beta=0.03 Weight Distribution in log-log



Degree Distribution 

Network Size =150  



Modeling Social Interaction
as a Directed Network

Outgoing edges   -->   Cost

Incoming edges  --> Benefit



Results- Directed Network

n = 150 







Future possibilities

Different forms of benefit function

Incorporation of Negative Relationships

Interaction Effects Between Relationships

Heterogeneous Population

Hierarchical structure of the interpersonal relationships



Area under the curve = Budget

Analytical approach to ‘making sense’ of the distribution

How to maximize the benefit

Subject to the constraint,



DISCLAIMER : We do not recommend doing a cost-benefit analysis before making friends. Viewer’s discretion is advised. 


