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Democrat and Republican voters alike tend to have strong allegiances to 
their respective parties. But how strong are those allegiances for the 

legislators themselves? Our research involved looking at a vast array of 
political data and using algorithms to see if the resulting clusters would 
resemble how our partisan political system has grouped our politicians. 

Graph - A collection of nodes, connected to one another by edges
Node - An individual datapoint     
Hyperedge - A connection between two or more nodes
Adjacency Matrix - A matrix that represents the nodes’ 
relationships to each other. 
Cluster - A grouping of nodes within a graph.

Spectral Clustering uses the concepts of eigenvalues and eigenvectors to 
approximate clusters for a set of data. If you were to multiply your adjacency matrix 

A by a matrix x, and received Ax = ƛx, where ƛ is a constant, x is considered to be
the eigenvector of A, with the constant ƛ acting as your eigenvalue. For our 

research, we looked at the second non-zero eigenvalue, or the Fiedler value of a 
modified adjacency matrix to gain some insight into the connectivity of our graph.

K-means is one type of clustering method that simply puts a group of data 
points together to find patterns from the data. For our project we used k-
means clustering to separate different senators and house representatives 

based on the bills they sponsored.  Then from these groups, we 
determined which groups consisted of a majority of individuals from each 

political party. 
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Through both clustering methods, we were able to determine the connectivity and major clusters of 
our networks. We received a Fiedler value of 763, indicating that we would have to remove 763 

nodes from our graph to obtain two completely isolated clusters. Additionally, through analysis of 
multiple different categorical groupings of our data, we were able to separate most of them into 

clusters that mainly consisted of either party. These conclusions are evidence of the ever-changing 
political landscape and show us that politics will not always be black and white, but rather is an 

extremely dynamic study area affected by many variables. Future research on this topic can aim to 
find more clusters or categorize data based on other factors. 
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