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REDISTRICTING

·

Redistricting is the process by which
new congressional andstate legislative
districtboundaries are drawn

↳> elections are conducted in each district

↓Select one or more representatives

↳ districtlines are drawn every 10 years
following the US Census

↳ seats are apportioned tostates in
e

proportion to their population Ohio's 18 congressional districts
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REDISTRICTING

· andering occurs when

districtlines are drawn to

maximize the representation of

one party (partisan) or class (racial)

given enticipateol vote patterns

·

cracking - splitgroups across
multiple districts

·

acking.Packgroupateas-
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QUANTIFYING FAIRNESS

·

proportionality
3 % of votes ->% ofseats

·

symmetry
↳> same # of seats for same to ofvotes

·

efficiency gap
↳ similar # of wastedvotes





county
7

cansus tract

2,952

S

census block

group
9.238

>
census block

365,344
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state graph graph partition



REDISTRICTING
LetG =(V, E) (connecteal, planar graph)
·

a k-partition P=(V., ..., Vx) of G
is a collection of disjointsubsets
ViEV such thatV, W . ... Vi =V

·P(G) denotes the collection of all

hk-partitions of G

· Pi
=(Vi. Ei) induced graphs on
v =v,W ...WVK with each Pi connectedl

EachPecansactingan
e



REDISTRICTING
Given geography (a) ata particular scale, we wanta partition
P=P,)h) thatsatisfies certain constraints:

Constraints(federal and/or state rules)

·

population balance

· compactness we wantto operationalize these rules;

· contiguity

3 appropriatefor this context· Voting Rights Act
i.e. develop mathematical formulations

·

municipal boundaries
· communities of interest



CONSTRAINTS
Leta =(V.E) be given and consider (2)

Icontiguity
~each induced greph Pi = (Vi. Eil

on V =V,W... WVK is connectedl

contiguous
population balance
· p:Vi-IRpopulation of district:
· p(a) =[p(Vi) 20
-(1-g)fa) =p(4i) =(1+a)e
for all i

not contiguous



SPACEOFPLANS

merate
all plans andpick the best one?
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LEGAL BATTLES

· Rucho vs. Common Cause IPA2016 map)
↳> mathematician submitted amicus brief
↳ "Partisan gerrymandering is nonjusticiable"

·

League ofWomen Voters of Pennsylvania
vs. Commonwealth of Pennsylvania
↳> invalidated 2011 PAcongressional map

·

League of women Voters vs.
Ohio Redistricting Commission
3 invalidated initial 2021 OH congressional map



QUANTIFYING FAIRNESS

Takeaways:
· "Gerrymanders"are statistical outliers in an ensemble
ofvalid redistricting plans

#

lrenalizingthe Rules

· How do we quantify rules andpriorities thatgovern the
realistricting process?

Theme 2:Space of Plans

· How do we sample efficiently from the space ofplans?
· How do we compare P,P'=P,(a)
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