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Computational Gerrymandering Analysis
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Gerrymandering detection and remediation is becoming increasingly important as gerrymandering grows
more extreme and commonplace. However, existing methods fail to consider the geographical
concentration of gerrymandering, making it difficult to target and quantify. In addition, they ignore
communities of interest, making them less applicable to the redistricting process. Using 2010
congressional districts and data at the precinct level from North Carolina, lowa, and Maryland, we
introduce a new perspective based on considering communities of interest at all sizes, creating a “
supercommunity” map which captures the connections between precincts. Using a difference score to
quantify the diversity of the communities within each district, we expand on existing ensemble analysis
methods by considering the distribution of these scores over a set of 10000 computer-generated maps,
thus analyzing the political geography of a state. By comparing this to the difference scores of the
enacted district maps, we find new gerrymandering hotspots and confirm existing cases of
gerrymandering. Finally, we create new, optimized district maps, which show significantly improved
difference scores and follow communities of interest, demonstrating how this approach can be applied to
not just determine gerrymandering but to reduce it as well. Our framework is versatile and applicable to
any statistical definition of the community-similarity between precincts, and our analysis of the distribution
of gerrymandering over the geography of a state adds new dimensions to computational gerrymandering
research. By allowing lawmakers and the public to pinpoint gerrymandering hotspots, we enable reduced
gerrymandering, better community representation, and increased transparency across the political
process.
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