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Background



Federal Election Commission Data

The Dataset
Directed Weighted Network
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Weighted PageRank



Community Detection
Walktrap Algorithm
● Applicable for directed weighted networks
● Efficient for complex networks
● Maximizes modularity score
● Captures information on the community structure
● The algorithm is based on a random walk



Walktrap Computation

Advanced Methods in Network Science



Walktrap Algorithm Result



The Senate Network
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Weighted PageRank (2010) Winning Margin (2010)

Close Elections



Weighted PageRank (2008) Winning Margin (2008)

Close Elections



Important PACs by Weighted PageRank (2010)



Important PACs by Weighted PageRank (2008)



NRA Louvain Communities
2010 2008



Shared NRA Community
2010 2008



Modularity (2010) Election Result (2010)

Community Detection on States



Modularity (2008) Election Result (2008)

Community Detection on States



Community Detection on States and Committees
Modularity (2010) Party Affiliation (2010)



Community Detection on States and Committees
Undirected Modularity (2008) Party Affiliation (2008)



● Identify close elections
● Predict voting outcome solely 

from donation data

Conclusions



Future Research
Application of other aspects of the dataset
● More recent years
● Other types of elections, including: presidential, House, and primaries
● Effect of independent candidates on the network

Investigate underlying structure
● Co-citation and co-donation
● Preferential attachment
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Visualizations were made in MATLAB and Tableau


