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REDISTRICTING

* Redistvichng is the process ba which
new congressional ond state legislotive
district boundaries are drawhn

5 electionS are condudded in each district
to Select one of more representodives

b distict lines ore drawn cuera, 10 yeors
'hllow'mg +he US Census

b seats ore opportianed to states in
proportion to their populuﬁon

Ohic's 15 congressional distvicts



AEDISTRICTING

Population balance: Districts
should have very close to the

same population

Communities of Interest: Groups
with significant shared interests
should be kept together

Compactness: District shapes
should be “reasonable”

Federal Requirements

Voting Rights Act compliance:
Districts cannot block minority groups
from electing candidates of choice

Common State and Local Requirements

Contiguity: Each district should be
one connected piece
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Boundary preservation: District lines
should follow natural and official

ich as rivers or town and
county borders

boundari




REDISTRICTING

. gzrrgmnno\er\n% occurs when

district lines ore drawn 1o
mexiini2ze the representodion o
one parhy (parksan) of closs (racial)
given anticipated vote pattems

- cmcv.'ma - split 9foups Across
mul-\—'\?\e diskvicts
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Ty Different district maps
* ' ' * give divergent results
using the
same votes

Choice of map

' determines our
interpretation of the
votes
the vote \ KXY
i i f ’ * Which Map ?






QUANTIFYING FAMIRNESS

* proporfionali
S /e ot votes —> % ot seats
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(s soame # of seotS Hor same 7o of voles
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s simlay # o} wasted votes



Courts, Commissions,
and Consultations:
How Mathematicians
Are Working to End
Gerrymandering

Scott Hershberger

FiveThirtyEight v f

MAP PLAN PARTISAN BREAKDOWN
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AEDISTRICTING
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REDISTRICTING

Let CG=(V,E) (connected, planar graplﬂ)

*a k-parkkion P=(V,,...,\V,) of G
15 o collection of d'ls"o'm-l- subsets

\/IE\I such ot \/. \_\\_‘V\L=\/

p PK((A\ denotes the collection of all
k-pactiions of Cr

« Pz (Vi E) induced grophs on
VIV W UVe with each P, connecled

Eoch PEPK(G\) i5 o dismicting plan,
ond eoch P; is o district




REDISTRICTING

Goen 3=orgm?\mj (Q) ot a pockiculnl stole, we wont o Por-\iﬁon
PeP. L) thot SokisFies certoin ConStroints:

Constroints (dedeval andlor state rules)
< (‘,onﬁqu\

% Popu\w\"lon balance
* compacimess

we wont Yo opefationalize nese rules;
i rz13hrs Act Le, o\eveloP mothematicol formuletions

oppropriake for thiS Cordext
* municipal boundories

* communities of intecest



CONSTRAINTS

Let G=(V,E) be given ond conSider L)

contigut
@eoch induced groph P = (Vi ED)
on V=V W - UV 15 connected
Co\'\'ﬁauoug
populotion bolonce

‘P VIR population o} distict Py
- pled= Z v %
& (191 pled £p(P) £ (1+)-p(@)

\-¢ = p \+e .

not Conhiouous

for all {



SPACE OF PLAND

Con we enwnerote all plons ond pick +he best onc?



ENSEMBLE ANALYSIS
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Fig. 1. Probabilty of a given number of Democratics elected among the 13 congressional seats using votes from the 2012 election (left) and 2016 election (righ).




ENSEMBLE ANALYSIS
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Fig. 4. Absolute values of partisan bias (top) and the effciency gap (botiom) for the three districts of interest based on the voting data from 2012 (lef) and 2016 (right).




LEGAL BATTLED

* Rucho vs. Common Cause (ea 30, wop)
“ mothematician submifled amicas bael

s povfison 3:«5mmm\cﬁv\3 15 yonjusticioble "

* League ot Women Voters of Penn sylvonia
V6. Commonwealth of ?er\r\sylvan\q
S invalidated 20 PA congressional map

7 Leaaue of wWemen Voters vs.
Ohio R:ol‘\sMc’dr\j CommisSion
© tnvalidoted mhal 2021 OH Cunjre%who.l mop



QUANTIFYING FAIRNESS
Takeo\umas ’

o O\erfgmnndefs g oare stohistical ewtliers in an ensewmble
ot valid rccl'uswscﬁhs plans

Theme |- Operationali 2109 Hhe Rules

* How do we akunr\‘\ifg rules and priorities Hhaot govern Hne
redistvicting process?

Theme a: Space of Plans

* How do we sample z»ﬁ'\c‘\enﬂﬂ. Nom the space of plans?
* How do we compare P, p'e B, (e



CONTACT

Edmonds.l//0@osu.edu

L 4 @Ran*fhon{yEa{mma’s
Wiww. RAn-/hon/Edmana/S.com



ENSEMBLE ANALYSLS
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ENSEMBLE ANALYSIS
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Fig. 3. Box-plot summary of districts ordered from most Republican to most Democratic, for the voting data from 2012 (let) and 2016 (right). We compare our statistical results
with the three redistricting plans of nterest.




Community Mapping Project

OFFICIAL REPORT TO THE
OHIO REDISTRICTING
COMMISSION

AUGUST 2021
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