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EXHIBIT A



An Evaluation of the Partisan Bias in Ohio’s Enacted
March 2, 2022 Congressional Districting Plan

Christopher Warshaw*

March 6, 2022

*Associate Professor, Department of Political Science, George Washington University.
warshaw@gwu.edu. Note that the analyses and views in this report are my own, and do not
represent the views of George Washington University.
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1 Introduction

My name is Christopher Warshaw. I am an Associate Professor of Political Science at
George Washington University. Previously, I was an Associate Professor at the Mas-
sachusetts Institute of Technology from July 2016 - July 2017, and an Assistant Professor
at MIT from July 2012 - July 2016.

I have been asked by counsel representing the relators in this case to analyze rele-
vant data and provide my expert opinions about whether Ohio’s enacted congressional
districting plan meets the requirement in Article XIX.01, Section 3(A) of Ohio’s Consti-
tution that “If the general assembly passes a congressional district plan under division
(C)(1) of this section by a simple majority of the members of each house of the general
assembly, and not by the vote described in division (C)(2) of this section”, then “The
general assembly shall not pass a plan that unduly favors or disfavors a political party or

its incumbents.”

2 Qualifications, Publications .and Compensation

My Ph.D. is in Political Science, from Stanford University, where my graduate training
included courses in political science and statistics. I also have a J.D. from Stanford Law
School. My academic research focuses-on public opinion, representation, elections, and
polarization in American Politics. ¥ have written over 20 peer reviewed papers on these
topics. Moreover, I have written multiple papers that focus on elections and two articles
that focus specifically on partisan gerrymandering. I also have a forthcoming book that
includes an extensive analysis on the causes and consequences of partisan gerrymandering
in state governments.

My curriculum vitae is attached to this report. All publications that I have authored
and published appear in my curriculum vitae. My work is published or forthcoming in
peer-reviewed journals such as: the American Political Science Review, the American
Journal of Political Science, the Journal of Politics, Political Analysis, Political Science
Research and Methods, the British Journal of Political Science, the Annual Review of
Political Science, Political Behavior, Legislative Studies Quarterly, Science Advances, the
Election Law Journal, Nature Energy, Public Choice, and edited volumes from Cambridge
University Press and Oxford University Press. My book entitled Dynamic Democracy
in the American States is forthcoming from the University of Chicago Press. My non-
academic writing has been published in the New York Times and the Washington Post.

My work has also been discussed in the FEconomist and many other prominent media



outlets.

My opinions in this case are based on the knowledge I have amassed over my education,

training and experience, including a detailed review of the relevant academic literature.

They also follow from statistical analysis of the following data:

e In order to calculate partisan bias in congressional elections on the enacted, March

2 plan in Ohio, I examined:

GIS Files with the 2012-2020 Ohio Congressional plan and the enacted plan):
I obtained the 2012-2020 plan from the state website, the original plan from

Counsel in this case, and the March 2 enacted plan from the Ohio Redistricting

Commission’s website

Precinct-level data on recent statewide Ohio elections: I use precinct-level data

on Ohio’s statewide elections between 2016-20 from the Voting and Election
Science Team (University of Florida, Wichita State University). I obtained

these data from the Harvard Dataverse.!

Precinct-level data on recent statewide Onio elections: I use a GIS file with

precinct-level data on the results of the 2020 congressional elections in Ohio

that I obtained from Counsel in this case.

The PlanScore website: PlanScore is a project of the nonpartisan Campaign

Legal Center (CLC) that enables people to score proposed maps for their par-
tisan, demographic, racial, and geometric features. I am on the social science

advisory team for FPlanScore.

e In order to compare the maps in Ohio to other congressional elections across the

nation over the past five decades, I examined:

A large data set on candidacies and results in Congressional elections: I ob-

tained results from 1972-2018 collected by the Constituency-Level Elections
Archive (CLEA) (Kollman et al. 2017). The results from 1972-1990 are based
on data collected and maintained by the Inter-university Consortium for Po-
litical and Social Research (ICPSR) and adjusted by CLEA. The data from
1992-2018 are based on data collected by CLEA from the Office of the Clerk
at the House of the Representatives. I supplemented this dataset with recent
election results collected by the MIT Election and Data Science Lab (MIT Elec-
tion and Data Science Lab 2017) and Dave Leip’s Atlas of U.S. Presidential

Elections.

1. See https://dataverse.harvard.edu/dataverse/electionscience.
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— Data on presidential election returns and incumbency status in Congressional

elections. I used data on elections in congressional districts from 1972-2020
collected by Professor Gary Jacobson (University of California, San Diego).
This dataset has been used in many Political Science studies and has canonical

status in the Political Science profession (Jacobson 2015).

— Information on who controlled each redistricting plan in Congressional elections

(e.g., Democrats, Republicans, or a Commission) from 1972-2012 assembled by
the Brennan Center (Brennan Center 2017).

— I imputed vote shares and turnout in uncontested districts and then calcu-
lated the partisan bias metrics described on pp. 6-14 of this report using the
methodology described in Stephanopoulos and Warshaw (2020).

I have previously provided expert reports in this case, as well as six other redistricting-
related cases and several Census-related cases (see my CV for a current list). I am being
compensated at a rate of $325 per hour. The opinions in“this report are my own, and do

not represent the views of George Washington University.

3 Summary

This report examines whether the Okio Redistricting Commission’s March 2 plan meets
the criteria in the Ohio Constitution. Article XIX.01, Section 3(A) of Ohio’s Constitution
requires that “If the general agsembly passes a congressional district plan under division
(C)(1) of this section by asimple majority of the members of each house of the general
assembly, and not by the vote described in division (C)(2) of this section”, then “The
general assembly shall not pass a plan that unduly favors or disfavors a political party or
its incumbents.”

Ohio’s Constitutional criteria, which require that congressional districting plans passed
without bipartisan support not unduly favor or disfavor a political party, are related
to a long-line of Political Science literature on partisan gerrymandering and democratic
representation. The relationship between the distribution of partisan support in the
electorate and the partisan composition of the government—what Powell (2004) calls
“vote—seat representation”—is a critical link in the longer representational chain between
citizens’ preferences and governments’ policies. If the relationship between votes and seats
systematically advantages one party over another, then some citizens will enjoy more
influence—more “voice”—over elections and political outcomes than others (Caughey,
Tausanovitch, and Warshaw 2017).



I use three complementary methodologies to project future election results in order to
evaluate whether Ohio’s newly enacted, March 2 Congressional map meets the require-
ments of Article XIX.01, Section 3(A) in its Constitution. First, I analyze the results
of the 2020 Congressional election on the newly enacted, March 2 map. Second, I use a
composite of previous statewide election results between 2016-2020 to analyze the new
map.? Third, I complement this approach using the open source PlanScore.org website,
which is a project of the Campaign Legal Center.®> PlanScore uses a statistical model
to estimate district-level vote shares for a new map based on the relationship between
presidential election results and legislative results between 2012-2020.% Based on these
three approaches, I characterize the bias in Ohio’s plans based on a large set of estab-
lished metrics of partisan fairness. I also place the bias in Ohio’s plans into historical
perspective. Finally, I analyze the compactness of the districts in the enacted plan.

All of these analyses indicate an extreme level of pro-Republican bias in Ohio’s en-
acted, March 2 Congressional plan. There are 10 strongly Republican districts, 2 strongly
Democratic districts, and 3 potentially competitive digtricts, two of which lean toward
Republicans. In the average election, Republicans are likely to get about 55% of the
statewide vote and about 75-80% of the seats in ‘Ohio’s congressional delegation. Thus,
the plan clearly unduly favors the Republican party. Moreover, it favors Republicans
nearly as much as the Commission’s initial, enacted plan did.

In the actual 2020 congressional election, Democrats received 43% of the two-party
vote (and Republicans 57%), but Democrats only won 25% (4) of the seats (and Repub-
licans won 75%). This was already one of the most extreme partisan gerrymanders of a
congressional map in modeiti history (See APRI et al. v. Smith et al., No. 18-cv-357
(S.D. Ohio)). Based on the congressional election results, the new plan is just as extreme.
On the new map, Democrats would only win 20% (3) of the seats using the precinct-level
results of the 2020 congressional election while Republicans would win 80% (12) of the
seats.

The new plan also displays an extreme level of partisan bias when I evaluate it based
on the results of recent statewide elections. In the 2020 presidential election, Democrat
Joe Biden received about 46% of the two-party vote.> However, he would have only won
27% (4) of the Congressional districts under the March 2 plan. In the 2018 gubernatorial

2. These include the following elections: 2016 Presidential, 2016 Senate, 2018 Senate, 2018 gubernato-
rial, 2018 attorney’s general, 2018 Secretary of State, 2018 Auditor, 2018 Treasurer, and 2020 Presidential.

3. I am on the social science advisory board of Plan Score, but do not have any role in PlanScore’s
evaluation of individual maps.

4. See https://planscore.campaignlegal.org/models/data/2021D/ for more details.

5. Following standard convention, throughout my analysis I focus on two-party vote shares.
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election, Democrat Richard Cordray did a little bit better. He received about 48% of the
two-party vote. Yet again, however, he would have only won 33% of the districts under
the enacted, March 2 plan. In the 2016 presidential election, Democrat Hillary Clinton
received about 46% of the two-party vote. But she would too have only won 27% of the
revised plan’s seats.

Based on all the available statewide elections in Ohio between 2016-2020, I find that
the enacted, March 2 Congressional plan leads to a much higher Republican share of the
seats than their share of the statewide vote. Indeed, across all statewide elections during
this period, the Democrats’ statewide two-party vote share averaged about 45% of the
vote, but they are only likely to win about 28% of the seats.®

I reach the same conclusion using the predictive model on the PlanScore website. It
indicates that the enacted, March 2 plan favors Republican candidates in 97% of scenarios.
Even though Republicans only get about 56% of the statewide vote in recent elections
(and Democrats get 44%), PlanScore analysis indicates that Republicans are expected to
win 76% of the seats in Ohio’s Congressional delegation {and Democrats would win 24%
of the seats).” Based on generally accepted Political Science metrics (the Efficiency Gap
and the Declination), PlanScore indicates that Qhio’s enacted, March 2 plan would have
historically extreme levels of pro-Republican bias. In fact, the pro-Republican bias in
Ohio’s Congressional plan is larger than 96% of previous plans in the United States from
1972-2020.

Overall, this analysis indicates that the Commission’s plan unduly favors the Repub-
lican party. This conclusion ig-based on a wide variety of approaches to project future
election results and to estimate the partisan bias of the plan. Regardless of the approach
I use, it is clear that the'map has an extreme level of bias in favor of the Republican
party. Moreover, the March 2 plan is almost as biased in favor of Republicans as the
Commission’s original, enacted plan that I evaluated in my report on November 30, 2021.

The rest of this report proceeds as follows. First, I provide a brief overview of par-

6. There are a variety of ways we could aggregate previous statewide elections to create a composite
index (see the discussion on p. 7-8 of my January 25th report in the parallel case about the constitu-
tionality of the state legislative plans in Ohio). In my main analysis, I weight the composite scores to
give each election cycle equal weight in the index. This ensures that the composite index is not overly
influenced by whatever election year happens to have the most elections (2018 in the case of Ohio). This
is important because much of the uncertainty in projecting future elections comes from variation across
electoral cycles rather than across contests within cycles. So, in my view, it is useful to not dispropor-
tionately weight the index toward any particular election year. In the appendix, however, I show that
I reach similar conclusions using a composite index that weights each statewide contest equally (rather
than each year equally).

7. This is a probabilistic estimate based on 1000 simulations of possible elections using a model of the
elections between 2012-2020.



tisan gerrymandering and how social scientists measure the degree of partisan bias in a
districting plan. I then provide a systematic evaluation of the partisan fairness of Ohio’s
enacted, March 2 congressional districting plan. Finally, I discuss the compactness of the

districts on the Commission’s plan.

4 Background on Partisan Gerrymandering

The goal of partisan gerrymandering is to create legislative districts that are as “effi-
cient” as possible in translating a party’s vote share into seat share (McGhee 2014, 2017;
Caughey, Tausanovitch, and Warshaw 2017). In practice, this entails drawing districts in
which the supporters of the advantaged party constitute either a slim majority (e.g., 55%
of the two-party vote) or a small minority (e.g., 20%). The former is achieved by “crack-
ing” local opposing-party majorities across multiple districts and the latter by “packing”
them into a few overwhelming strongholds. In a “cracked” district, the disadvantaged
party narrowly loses, while in a “packed” district, the disadvantaged party wins over-
whelmingly (Buzas and Warrington 2021). The resulting asymmetry or advantage in the
efficiency of the vote—seat relationships of the two parties lies at the core of normative
critiques of partisan gerrymandering. Asymmietries in the translation of votes to seats
“offer a party a means of increasing its. tiargin of control over policy without winning
more votes from the public” (McGhee 2014).

In addition to creating a plan.that skews the vote-seat curve toward their party, the
advantaged party also often seeks to build a map that is insulated against changes in
the public’s preferences. This type of unresponsive map enables the advantaged party to
continue to win the majority of seats even in the face of large gains in the disadvantaged
party’s statewide vote share. It ensures that the gerrymander is durable over multiple
election cycles.

There are a number of approaches that have been proposed to measure partisan ad-
vantage in a districting plan. These approaches focus on asymmetries in the efficiency
of the vote-seat relationships of the two parties. In recent years, at least 10 different
approaches have been proposed (McGhee 2017). While no measure is perfect, much of
the recent literature has focused on a handful of related approaches that I described in

my November 30th report.® I utilize these approaches to quantify the partisan fairness of

8. These metrics are described in depth on pp. 6-13 of my November 30, 2021 report on the Commis-
sion’s original enacted congressional plan. Note that the exact calculation methods for the efficiency gap
and declination differ slightly across sources. To calculate the efficiency gap I use the formula:

EG = SgLargin 9% Vlr)nargin (1)
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the Commission’s enacted congressional plan.

5 Partisan Bias in Ohio’s Enacted, March 2 Congres-

sional Map

In this section, I will provide a more systematic evaluation of the partisan fairness of
Ohio’s enacted, March 2 congressional districting plan (see Figure 1 for a map of the
plan). In order to evaluate the enacted plan, we need to predict future election results
on this map. Unfortunately, there is no way to know, with certainty, the results of future
elections. Thus, I use three complementary methodologies to predict future congressional
elections in Ohio and generate the various metrics I discussed earlier. I compare the
Commission’s March 2 plan to the 2012-2020 plan and the original enacted plan from

November.
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Figure 1: Map of Enacted, March 2 Congressional Districts from PlanScore.org

5.1 2020 Congressional election results

First, I use the 2020 precinct-level congressional results on both the 2012-20 map and re-
aggregated to the enacted, March 2 map to estimate the various metrics. This approach
implicitly assumes that future elections will look like the 2020 election. These endogenous

elections are likely to be an excellent predictor of future voting patterns in congressional

where S’g‘"gm is the Democratic Party’s seat margin (the seat share minus 0.5) and V' a9 is the Demo-
cratic Party’s vote margin (McGhee 2017, 11-12). T use the declination formula discussed in Warrington
(2018, 42).



elections. Based on these results, Republicans would win 57% of the votes, but 80% of
the seats on the March 2 plan. In other words, Republicans would win 23 percentage

points more seats than votes.

Metric Value More Biased than More Pro-Republican than
this % Historical Plans this % Historical Plans

2012-2020 Plan
Republican Seat Share  75%

Efficiency Gap -11% 78% 91%
Declination -.51 85% 91%
Mean-Median Diff -4% 57% 78%
Symmetry Bias -12% 78% 87%
Average 5% 87%

Commission’s Original, Enacted Plan
Republican Seat Share  87%

Efficiency Gap -23% 98% 99%
Declination -.90 97% 97%
Mean-Median Diff -3% 42% 72%
Symmetry Bias -10% 69% 83%
Average 7% - 88%

Commission’s Enacted March 2 Plan
Republican Seat Share — 80%

Efficiency Gap -16% 91% 96%
Declination -.61 52% 95%
Mean-Median Diff -3% 36% 70%
Symmetry Bias -17% 91% 93%
Average 7% 89%

Table 1: Partisan bias metrics for Congressional plan based on 2020 Congressional election
results re-aggregated onto enacted, March 2 map

The average efficiency gap of the enacted, March 2 plan based on the precinct-level
2020 House results is -16% in a pro-Republican direction (see Table 1). This is more
extreme than 91% of previous Congressional plans nationwide over the past five decades
(1972-2020) and more pro-Republican than over 96% of previous plans. The plan is more
pro-Republican than 95% of prior plans in the country using the declination metric. The
other metrics also show that Ohio’s enacted, March 2 plan has a large pro-Republican
bias. When we average across all four metrics, the plan is more extreme than 77% of
previous plans and more pro-Republican than 89% of previous plans (which is nearly

identical to the Commission’s original, enacted plan).



5.2 Composite of previous statewide elections

Next, I use a composite of previous statewide election results between 2016-2020 re-
aggregated to the enacted, March 2 map. For each year, I estimate each party’s vote
share, seat share, and the average of the partisan bias metrics across races. I then average
them together to produce a composite result. This approach implicitly assumes that

future voting patterns will look like the average of these recent statewide elections.

2016-2020 Composite
Metric Value More Biased than More Pro-Republican than
this % Historical Plans this % Historical Plans

2012-2020 Plan
Republican Seat Share  74%

Efficiency Gap -16% 90% 96%
Declination -.56 89% 93%
Mean-Median Diff -3% 39% 1%
Symmetry Bias -17% 91% 93%
Average 7% N 88%

Commission’s Original, Enacted Plan
Republican Seat Share  76%

Efficiency Gap -18% 93% 97%
Declination -.59 92% 95%
Mean-Median Diff 2% 249, 63%
Symmetry Bias -10% 9% 83%
Average 0% 85%

Commission’s Enacted March 2 Plan
Republican Seat Share  72%

Efficiency Gap -14% 86% 94%
Declination w44 81% 88%
Mean-Median Diff 1% 17% 59%
Symmetry -11% 73% 84%
Average 70% 85%

Table 2: Composite bias metrics for enacted, March 2 Congressional plan based on
statewide elections

When I average across these statewide elections from 2016-2020, Democrats win 45%
of the votes and 28% of the seats (see Table 2). The average efficiency gap of the enacted,
March 2 plan based on these previous election results is -14%. This is more extreme than
86% of previous plans and more pro-Republican than 94% of previous plans. The plan is
also more pro-Republican than 88% of previous plans using the declination metric. The
mean-median and symmetry also show that Ohio’s plan has a substantial pro-Republican
bias. When I average across all four metrics, the plan is more extreme than 70% of

previous plans and more pro-Republican than 85% of previous plans.”

9. In the Appendix, I show that I reach very similar results if I average previous elections across



5.3 PlanScore

Third, I evaluate the enacted, March 2 plan using a predictive model from the PlanScore.org
website. PlanScore uses a statistical model of the relationship between districts’ latent
partisanship and election outcomes. This enables it to estimate district-level vote shares
for a new map and the corresponding partisan gerrymandering metrics.!® It then cal-
culates various partisan bias metrics. In this case, PlanScore provides estimates of the
efficiency gap and declination.!!

PlanScore also indicates that the Congressional plan has a substantial pro-Republican
bias (Table 3). According to PlanScore, the enacted, March 2 plan has a pro-Republican
efficiency gap of 13%. The plan favors Republicans in 99% of the scenarios estimated

12

by PlanScore.'* Moreover, it is more extreme than 91% of previous plans and more

pro-Republican than 97% of previous plans.

Metric Value Favors Rep’s in More Biased than More Pro-Republican than
this % of Scenarios  this % Historical Plans this % Historical Plans

2012-2020 Plan

Republican Seat Share  74%

Efficiency Gap -12% 96% 90% 97%
Declination -.42 95% - 87% 93%
Average 96% 89% 95%

Commission’s Original, Enacted Plan

Republican Seat Share — 79%

Efficiency Gap -16% 93% 97% 97%
Declination -.58 0 99% 95% 98%
Average 99% 96% 98%

Commission’s Enacted March 2 Plan

Republican Seat Share  76%

Efficiency Gap -13% 99% 91% 97%
Declination -.47 98% 90% 95%
Average 99% 91% 96%

Table 3: PlanScore partisan bias metrics for enacted, March 2 Congressional plan

contests rather than weighting each year equally.

10. See https://planscore.campaignlegal.org/models/data/2021D/ for more details.

11. The partisan symmetry and mean-median difference scores are only shown when the parties’
statewide vote shares fall between 45% and 55% because outside this range the metrics’ assumptions
are less plausible (McGhee 2017, 9). In the PlanScore model, the Democrats’ two-party vote share is just
below 45%.

12. See https://planscore.campaignlegal.org/plan.html1?720220303T200000.374167789Z
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6 Competitiveness of Districts

In this section, I use a variety of approaches to estimate the number of competitive districts
in both the 2012-20 congressional plan, the original enacted plan, and the March 2 plan
(see Table 4). My analysis indicates that the enacted, March 2 plan has just one more
competitive district than the 2012-2020 plan.

Data: 2020 House Results | Composite PlanScore Mean
(2012-20)
Metric: 45-55 Historical 45-55 45-55 20%+ Prob. of 50%+ Prob.
Swing Each Party Win.  Flip in Dec.

Plan @) ) ® @ ®) © @)
2012-20 Plan 2 1 3 3 2 5 2
Commission’s Original Plan 3 3 5 4 2 4 3.5
Commission’s March 2 Plan 3 2 4 4 2 4 3

Table 4: Number of competitive districts using various data sources and metrics.

First, I use the actual 2020 House results to examine'the number of competitive
districts. In column 1 of Table 4, I begin by tallying the number of districts where each
party’s two-party vote share was between 45 and 55%. This approach indicates there are
2 competitive districts on the 2012-20 plan and 3 competitive districts on the enacted
March 2 plan. As I discussed earlier, however, it is not clear that a sharp threshold at
55% is the best measure of competitiveness:

Based on the approach in Henderson, Hamel, and Goldzimer (2018, Appendix, p.
2), we can also define competitiveness based on whether a district is likely to switch
parties at least once per decade based on the maximal swing in the two-party vote. In
column 2 of Table 4, I use this approach to tally the number of districts that each party
would win at least once cver the course of the decade based on the historical range of
statewide election results between 2016-2020. Specifically, I conduct a uniform swing to
simulate what would happen if the 2020 congressional election were held in the best year
for Democrats (2012).'3 T then examine the number of districts that would have been
won at least once by each party. This approach indicates there was 1 competitive district
on the 2012-20 plan and 2 competitive districts on the enacted March 2 plan.

Next, I use a composite of the 2016-2020 statewide election results to estimate the
number of competitive districts. Once again, in column 3 of Table 4, I tally the number of
districts where each party’s two-party vote share was between 45 and 55%. This approach
indicates there was 1 competitive district on the 2012-20 plan and 4 competitive districts

on the March 2 plan.

13. It is worth noting, however, that 2012 appears to have been a high-water mark for Democrats in
Ohio, and their electoral performance has not come close to this level in subsequent elections.
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Lastly, I use PlanScore to estimate the potential competitiveness of individual districts
on the enacted, March 2 plan. In column 4 of Table 4, I show the number of districts where
PlanScore estimates that each party’s two-party vote share is expected to be between 45
and 55%. This approach indicates there were 3 competitive districts on the 2012-20 plan
and 4 competitive districts on the enacted, March 2 plan.

It is also possible to use PlanScore to evaluate whether a district is likely to switch
parties at least once per decade (Henderson, Hamel, and Goldzimer 2018). PlanScore
conducts 1,000 simulations of possible electoral scenarios based on the results of the 2012-
2020 congressional and state legislative elections in every state. Using these simulations,
PlanScore provides an estimate of the probability that each party will win each seat
as well as whether they are likely to have at least a 50% chance of winning each seat
once over the course of the decade. In column 5 of Table 4, I estimate the number of
districts where each party has at least a 20% chance of winning according to PlanScore.
This approach indicates there were 2 competitive districts;on the 2012-20 plan and 2
competitive districts on the enacted, March 2 plan. In“column 6 of Table 4, I conduct
a similar analysis where I tally the number of districts that each party would have at
least a 50% chance of winning at least once over the course of the decade. This approach
indicates there are 5 competitive districts on the 2012-20 plan and 4 competitive districts
on the enacted, March 2 plan.

Finally, column 7 of Table 4 averages across all of these approaches. It indicates there
are about 2 competitive districts o the 2012-2020 plan and 3 competitive seats on the
March 2 plan.

Moreover, it is important to note that the fact that there are about three potentially
competitive districts on the enacted, March 2 plan does not mean that each party has a
50-50 chance at winning these districts. In fact, Republicans are favored in two of these
districts. We can see this using each of the predictive approaches I've used in this report
that are summarized in Table 5. The table shows that only one of the three competitive
districts (shown in grey) slightly leans toward Democrats. So Republicans are likely to win
at least two of these districts in the average election. This is especially true if Republicans
also have an incumbency advantage in most of these districts (see Jacobson 2021, for more
on the incumbency advantage in 2020). Overall, 12 of the 15 districts on the enacted plan

lean toward Republicans.
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Projected Democratic Vote Share ‘
District House 2020 Composite PlanScore Average
(2016-2020) Dem. Share

1 0.50 0.51 0.52 0.51

Table 5: Democratic Vote Share Projections for Each District on Commission’s March 2
Plan using a Variety of Methods. Competitive districts in grey, Democratic districts in
blue, and Republican districts in red.

7 Compactness

In this section, I examine the compactness of the districts on the Commission’s March 2
plan. I focus on two commonly used compactness metrics to evaluate the compactness of
the plans. First, the Reock Score is the ratio of the area of the district to the area of a
minimum bounding circle that encloses the district’s geometry. Second, the Polsby-Popper
measure is the ratio of the area of the district to the area of a circle whose circumference
is equal to the perimeter of the district (See Figure 2 for illustrations of each metric from
Ansolabehere and Palmer (2016, 751)). Each of these metrics falls within the range of

[0,1] and a score closer to 1 indicates a more compact district.
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Reock Polsby-Popper

Figure 2: Illustration of Compactness Measures from Ansolabehere and Palmer (2016)

Table 6 shows the compactness metrics for the Commission’s enacted, March 2 plan.'*

The districts vary widely in their compactness levels

District Reock Polsby-Popper

1 0.31 0.25
2 0.49 0.31
3 0.69 0.51
4 0.37 0.31
5 0.23 0.20
6 0.29 0.22
7 0.33 0.22
8 0.29 0.28
9 0.27 0.27
10 0.51 0.44
11 0.46 0.40
12 0.59 0.31
13 0.41 0.27
14 0.48 0.65
15 0.28 0.14
Mean 0.40 0.32

Table 6: Compactness Metrics for Districts on Commission’s Enacted, March 2 Plan.
Higher scores indicate higher levels of compactness.

District 15 receives the lowest compactness scores. Its Reock score is 0.28 and its
Polsby-Popper score is 0.14. Both of these scores rank in the bottom quintile of the
compactness scores for all congressional districts over the past 200 years (see Figure 3

which shows the distribution of compactness measures for all congressional districts from

14. The compactness scores were calculated in the software program, R, using the redistmetrics
package.
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1789-2013 from Ansolabehere and Palmer (2016)).'® They also rank in the bottom quintile
of the compactness scores for congressional districts around the country in the 2020 cycle.
Figure 4 shows how district 15’s Reock score compares to other districts around the

country in 2020, illustrating that it is an outlier in its level of non-compactness.!

Percentile
Measure Mean SD 10% 25% 50% 75% 90%
Reock 0.405 0.110 0.260 0.326 0.408 0.481 0.546
Polsby- 0.293 0.158 0.080 0.178 0.287 0.400 0.511
Popper

Figure 3: Distribution of Compactness Measures for All Congressional Districts from
Ansolabehere and Palmer (2016)

District 1 also receives relatively low compactness scores. Its Reock score is 0.31
and its Polsby-Popper score is 0.25. Its Reock score is“in the bottom quartile for all
congressional districts over the past 200 years (see Figure 3), and its Polsby-Popper is
well below the average for all congressional districts over the past two centuries. Moreover,
Figure 4 shows that its Reock score is in the battom tercile of the compactness scores for

congressional districts around the country iri-the 2020 cycle.

0.0 0.2 0.4 0.6
Reock
Figure 4: Comparison of District 1 and 15’s Reock Score to All 435 Congressional Districts

in 2020. Higher scores indicate higher levels of compactness. The dotted line shows the
average Reock score of districts in 2020.

15. Tt includes data on 9,276 different districts and 34,996 district-Congress dyads (i.e. the Congressional
elections each district was used for).
16. The Reock scores for all 435 districts in use in 2020 were calculated using PlanScore.org.
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8 Conclusion

Overall, there is a substantial Republican bias in the translation of votes to seats in the
newly enacted, March 2 congressional plan in Ohio. Based on a variety of metrics, the
pro-Republican bias in Ohio’s congressional districting plan is very large relative to other
states over the past 50 years. It is also nearly as unfair as the original, enacted plan.
Moreover, the new map does not contain significantly more competitive districts than the
2012-2020 plan and has fewer than the original, enacted plan. Overall, the Commission’s

March 2 plan unduly favors congressional candidates from the Republican Party.
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Supplementary Appendix

A Alternative Composite Indices

Metric Value More Biased than More Pro-Republican than
this % Historical Plans this % Historical Plans

2012-2020 Plan

Efficiency Gap -16% 91% 96%
Declination -.57 89% 93%
Mean-Median Diff  -3% 41% 2%
Symmetry -22% 97% 98%
Average 80% 90%
Enacted Plan

Efficiency Gap -17% 93% 97%
Declination -.55 88% 93%
Mean-Median Diff  -2% 19% 61%
Symmetry -12% 78% 86%
Average 70% . 84%
March 2 Plan

Efficiency Gap -12% 82% 93%
Declination -.36 4% 83%
Mean-Median Diff  -1% 16% 59%
Symmetry -14% 4% 89%
Average 64% 81%

Table A1l: Composite partisan bias metrics for Congressional plan based on all elections
from 2016-2020, averaging across contests rather than across years
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