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Overview
G = (Gs, GT, R) 

composite graph

Gs = (Vs, Es) 

undirected social network ; 

f assigns Vs (expertise)

Gt = (Vt, Et) 

directed acyclic graph of tasks: 

g assigns Vt (task difficulty)

R: assignment of researchers to tasks
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Collaboration

In theory collaboration should 

increase productivity

Desirable Properties: 

Monotonic, Submodular
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Optimization

Goals:

For each researcher: assume no 
limit on number of assignments

Minimize total number of 
assignments to complete each 
task 
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Algorithms
Greedy
Idea:

Assign best researcher to all tasks

If all tasks are not complete...

Assign next best researcher to the 
remaining incomplete tasks

Problem of finding next ‘best’ 
researcher

Compute collaboration function 
of best researcher with all 
remaining researchers and choose 
the researchers that maximizes the 
collaboration function 
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Counter-Examples
Greedy is not optimal

At best 3/2 approximation

Counterexample: for any 
collaboration function
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Demo

http://rstudio.smith.edu:3838/
algorithms/
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Future Work 

Compare collaboration 
functions

Find algorithms that 
work better than greedy 

More realistic constraints

Ex: Cap number of 
tasks
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