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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 evaluate the compactness of the Commission’s March 28 House and Senate
plans, as well as three alternative sets of plans that have been submitted for consider-
ation. Specifically, I was asked to compare the average compactness of districts on the
Commission’s March 28 plans for each chamber with Professor Rodden’s Plan III, the
Independent Mapmaker’s Plan, and Prof. Rodden’s corrected revision of the Independent

Map Drawer’s plan that was uploaded on April 8th.

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. I have written multiple papers that focus on elections
and two published 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, Political Behavior, Science
Advances, the Election Law Journal, Nature Enerqgy, 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 Fconomist 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.
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They also follow from quantitative analysis of block assignment files of the Commission’s
March 28 plans and the alternative plans I obtained from Counsel.

I have previously provided expert reports in this case, as well as eight 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 Compactness

In this section, I examine the compactness of the districts on the Commission’s March 28
plans and three alternative plans. 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 1 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.!

Reock Polsby-Popper

Figure 1: Illustration of Compactness Measures from Ansolabehere and Palmer (2016)

Table 1 shows the compactness metrics for the Commission’s March 28 plans and

1. The Reock and Polsby-Popper metrics are closely related both theoretically and empirically. At the
district-level, they have a correlation of about .62 across state legislative districts in usage in 2020. At
the state-level, they are even more closely related. The average Reock and Polsby-Popper scores for each
state legislative chamber have a correlation of .72 in 2020.



Case: 2:22-cv-00773-ALM-ART-BJB Doc #: 184-1 Filed: 04/11/22 Page: 6 of 15 PAGEID #: 6003

2 The Commission’s March 28 Plans have the lowest

the three sets of alternative plans.
compactness scores on both the Reock and Polsby-Popper metrics. For the House, all
three alternative plans are clearly more compact than the Commission’s March 28 plan.
Moreover, all three alternative plans have similar compactness scores.

The alternative Senate plans are also more compact than the Commission’s March 28
plan. Here, Professor Rodden’s Plan I1I is more compact, especially on the Polsby-Popper

metric, than the Independent Mapmaker’s plan or the revised version of this plan.

Reock  Polsby-Popper

Ohio State House

Commission’s March 28 Plan 0.39 0.31
Prof. Rodden’s Plan III 0.42 0.35
Independent Mapmaker’s Plan 0.41 0.33
Prof. Rodden’s corrected revision of the Independent Mapmaker’s plan  0.41 0.33

Ohio State Senate

Commission’s March 28 Plan 0.39 0.28
Prof. Rodden’s Plan IIT 0.44 0.37
Independent Mapmaker’s Plan 0.43 0.31
Prof. Rodden’s corrected revision of the Independent Mapmaker’s plan  0.43 0.31

Table 1: Compactness Metrics for Districts on the Commission’s March 28 Plan and
alternative plans. Higher scores indicate higher levels of compactness.

4 Conclusion

This report has examined the compactness of the Commission’s March 28 plans and
compared them to three alternative sets of plans. It finds that the Commission’s plans
have the lowest compactness scores. Each of the alternative plans have higher compactness

scores than the Commission’s plans.

2. The compactness scores were calculated using the open source software program, R, with the
redistmetrics package. I also verified the scores using the PlanScore.org website, and obtained nearly
identical scores there.
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23. "Using Screeners to Measure Respondent Attention on Self-Administered Surveys: Which Items
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2020. American Political Science Review. 114(3): 660-676. (with Justin de Benedictis-Kessner)

19. "Politics in Forgotten Governments: The Partisan Composition of County Legislatures and County
Fiscal Policies." 2020. Journal of Politics. 82(2): 460-475. (with Justin de Benedictis-Kessner)

18. "On the Representativeness of Primary Electorates." 2020. British Journal of Political Science. 50(2):
677-685. (with John Sides, Chris Tausanovitch, and Lynn Vavreck)

17. "Geography, Uncertainty, and Polarization." 2019. Political Science Research and Methods. 7(4): 775-
794. (with Nolan McCarty, Jonathan Rodden, Boris Shor, and Chris Tausanovitch)

16. "Policy Ideology in European Mass Publics, 1981-2016." 2019. American Political Science Review.
113(3): 674-693. (with Devin Caughey and Tom O’Grady).

15. "Does Global Warming Increase Public Concern About Climate Change?" 2019. Journal of Politics.
81(2): 686-691. (with Parrish Bergquist)

14. "Local Elections and Representation in the United States." 2019. Annual Review of Political Science.
22(1): 461-479.

13. "The Ideological Nationalization of Party Constituencies in the American States". 2018. Public
Choice. Keith Poole Symposium. 176(1-2): 133-151. (with James Dunham and Devin Caughey)

12. "Policy Preferences and Policy Change: Dynamic Responsiveness in the American States, 1936-
2014." 2018. American Political Science Review. 112(2): 249-266. (with Devin Caughey)

11. "Does the Ideological Proximity Between Candidates and Voters Affect Voting in U.S. House Elec-
tions?" 2018. Political Behavior. 40(1): 223-245. (with Chris Tausanovitch)

10. "Partisan Gerrymandering and the Political Process: Effects on Roll-Call Voting and State Policies."
Election Law Journal. December, 2017. 16(4): 453-469. Symposium on Partisan Gerrymandering
and the Efficiency Gap. (with Devin Caughey and Chris Tausanovitch)

9. "Incremental Democracy: The Policy Effects of Partisan Control of State Government." 2017. Jour-
nal of Politics. 79(4): 1342-1358. (with Devin Caughey and Yiqing Xu)

8. "Renewable energy policy design and framing influences public support in the United States."
2017. Nature Energy. 2(17107). (with Leah Stokes)

7. "Estimating Candidates” Political Orientation in a Polarized Congress." 201y. Political Analysis.
25(2): 167-187. (with Chris Tausanovitch)

6. "The Dynamics of State Policy Liberalism, 1936-2014." 2016. American Journal of Political Science.
60(4): 899-913. (with Devin Caughey)

1

5. "Mayoral Partisanship and Municipal Fiscal Policy." 2016. Journal of Politics. 78(4): 1124-1138.

(with Justin de Benedictis-Kessner)
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nal of Politics. 75(2): 330-342. (with Chris Tausanovitch)

1. "How Should We Measure District-Level Public Opinion on Individual Issues?" 2012. Journal of
Politics. 74(1): 203-219. (with Jonathan Rodden)

Editor Reviewed Articles in Journals and Law Reviews
4. "A preference for constant costs." 2020. Nature Climate Change. News & Views. 10: 978-979

3. "Public Opinion in Subnational Politics." 2019. Journal of Politics. 81(1): 352-363. Editor reviewed
for Symposium on Subnational Policymaking. (with Devin Caughey)

2. "Spatial variation in messaging effects." 2018. Nature Climate Change. News & Views. April, 2018.

1. "Business as Usual? Analyzing the Doctrinal Development of Environmental Standing Doctrine
since 1976." 2011. Harvard Law and Policy Review. Volume 5.2. (with Gregory Wannier).

Book Chapters

5. "Elections and Parties in Environmental Politics." 2020. Handbook on U.S. Environmental Policy.
David Konisky, ed. (with Parrish Bergquist)

4. "Latent Constructs in Public Opinion." 2018. Oxford Handbook on Polling and Polling Methods. R.
Michael Alvarez and Lonna Atkeson, ed. Oxford: Oxford University Press.

3. "The Application of Big Data in Surveys to the Study of Elections, Public Opinion, and Represen-
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28, 2020. (with John Sides and Lynn Vavreck)
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Blog. July 1, 2020.
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Partisan Gerrymandering:
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the Pennsylvania Legislative Reapportionment Commission as it considered potential plans (2021-2022)

Expert, League of Women Voters of Michigan vs Michigan Independent Citizens Redistricting Commission
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