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Gerrymandering is the process of drawing 
electoral districts in a way that favors a 
particular party. This has been the subject of 
legal debate in the US in recent years, with the 
central problem being that gerrymandering is 
difficult to quantify and so its existence is hard 
to prove.   

Quantifying Gerrymandering1

H o w d o w e d e c i d e w h a t c o n s t i t u t e s 
gerrymandering? One of the most common 
heuristics is to use ensemble analysis, which 
compares a proposed map to other possible 
maps which could’ve been drawn on the same 
geometry.  
Random sampling methods are used to explore 
the state space, most of which are based on 
MCMC methods. A map in the state space is 
represented as a dual graph, with voting 
precincts as nodes and physical boundaries as 
edges.  

• GerryChain: Python package for sampling 
from the space of possible electoral district 
plans with MCMC-based methods.  

• Geographic data: Colorado’s voting precincts 
and the Colorado State Senate districts 

• Voter Data: the 2018 Treasury Election, as a 
generalizable election

Based on the narrower range of seat share in the 
ensembles, and the high likelihood of proportional  
representation, the potential for gerrymandering 
seems to be mitigated under a multi member STV 
system. Further research might explore additional 
metrics as proxies for detecting gerrymandered 
districts.  
Limitations: lack of data on voter preferences 
under an alternative voting system; current US 
election data had to be used in approximating 
STV.

Discussion / Challenges

Results

1. DeFord, D., Duchin, M., & Solomon, J. (2019). Recombination: A family of Markov chains for redistricting. arXiv preprint arXiv:1911.05725. 
2. MGGG. Gerrychain, March 2022a. URL https://github.com/mggg/GerryChain. 

Gerrymandering in 
Alternative Voting Systems

Would gerrymandering be a problem under a 
different voting system? We explore the potential of 
multi-member single transferable vote as an 
alternative to the current system. The same 
ensemble analysis can be performed on plans 
under these outcomes. 

Uniform Partisan Swing

Data

How would the results change if Colorado had a 
different distribution of voters? Uniform Partisan 
Swing (UPS) is a measure of partisan symmetry, 
meaning that it measures how the seats awarded 
to Democrats will change as the vote share of 
Democrats changes.  
In the two UPS graphs, ensembles were created 
for vote shares from 40% to 60%. The range of 
Democrat seat share remains narrower for multi 
member districts, and the multi member districts 
more closely follow proportional representation.

• Based on the top graph, the multi member 
ensemble exhibits a narrower range of 
Democrat seats won. This indicates that it is 
more difficult to draw maps that result in 
elections favoring a particular party.  

• The most common outcomes of the ensemble 
were 19 seats under the multi member system 
and 20-21 seats under the plurality system. 
Under perfect proportional representation, we 
would see 18-19 Democrat seats out of 35. 
The multi member maps tended to be closer 
to proportional representation of Colorado’s 
voters. 

• Two ensembles of possible electoral maps in Colorado were created: one  under a 
simulated multi member STV system, and one under our current single member plurality 
system.  

• The potential for gerrymandering under each system was compared using Democrat seat 
share as a proxy. 

Process
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