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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 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 Economist 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.1

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.
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the three sets of alternative plans.2 The Commission’s March 28 Plans have the lowest

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 III 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 III 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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