


US Federal Legislative

• Senate:
• 100 Members (2/state)

• House of Representatives
• 435 Members
• Number depends on population
• Within a State, a geographic regions (districts) are each responsible for 

electing one representative

Redistricting: redrawing these districts



Gerrymandering

• Drawing district lines “to accomplish a sinister or unlawful 
purpose”

• Historically 3 main reasons why:
• To benefit/harm a racial group
• To benefit/harm a political party
• To benefit/harm an incumbent



How much power do the map-drawers have?
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“Ground Rules” for districting

• Each district elects one representative
• Districts should have equal population
• Districts should be “as compact as possible”
• Districts should be a single connected piece
• Respect county and city boundaries
• Respect “communities of interest”
• Voting Rights Act (1965)

• Guarantees “opportunity to elect a candidate of choice”



What do we want from a districting plan?



What do we want from a districting plan?

• Voice for Minority
• Voice for Majority
• Proportionality (“fairness”)
• Competitiveness
• Stability
• Regular Shapes
• Representatives that speak for the population



Compactness



Compactness

• Square Reock   A/(area of minimum bounding square)
• Circle Reock   A/(area of minimum bounding circle)
• Convex Hull   A/(area of convex hull)
• Polsby-Popper (circle)  4πA/P2

• Polsby-Popper (square) 16A/P2   
• X-y skew    Width/Length
• Moment of Inertia  Average squared distance of area from the district's centroid

• Population Dispersion  Average distance of people from the district's centroid

A = Area of District
P = Perimeter of District



Xkcd.com/927



What is fair?

Gerrymandered?
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What is fair? Not gerrymandered?

Measures of an advantage
• Efficiency Gap (EG): Difference in number of wasted votes/ total 

votes
• Partisan Bias (PB): The difference in seat share each party would 

receive if both parties earned 50% of the vote
• Mean-Median (MM): What percentage of the vote a party needs in 

order to win 50% of the vote

Compare suspected map to a “typical” map
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What is fair? Not gerrymandered?

2018 PA Mean-Median Scores

Assume no gerrymandering, 
what are the odds of 
generating a map this 
biased just due to random 
chance?



How many maps are possible?

MGGG Redistricting Lab: mggg.org
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Links to Check out

• Metric Geometry and Gerrymandering Group  https://mggg.org/
• Princeton Gerrymandering Project: 

https://gerrymander.princeton.edu/
• Dave’s Redistricting: https://davesredistricting.org/
• Exploring Seat-Vote Curves: 

• https://jeffreyshen19.github.io/Seats-Votes-Curves/

https://mggg.org/
https://mggg.org/
https://gerrymander.princeton.edu/
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