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IN THE SUPREME COURT OF OHIO

LEAGUE OF WOMEN VOTERS OF

OHIO, et al.,
Case No. 2021-1193
Relators,
Original Action Pursuant to
V. Ohio Const., Art. XI

OHIO REDISTRICTING COMMISSION,
et al.,

Respondents.
AFFIDAVIT OF KOSUKE IMAI

Franklin County
/ss
State of Ohio

Now comes affiant Kosuke Imai, having been first duly cautioned and sworn,
deposes and sates as follows:

1. I am over the age of 18 and fully competent to make this declaration. I have personal
knowledge of the statements and facts contained herein.

2. For the purposes of this litigation, I have been asked by counsel for Relators to analyze
relevant data and provide my expert opinions.

3. To that end, I have personally prepared the report attached to this affidavit as Exhibit A,
and swear to its authenticity and to the faithfulness of the opinions expressed, and, to the
best of my knowledge, the accuracy of the factual statements made therein.

FURTHER AFFIANT SAYETH NAUGHT

10/22/2021 .
Executed on ,2021. E"“‘"“"‘“ . j
Kosuke Imai
10/22/2021
Sworn and subscribed before me this day of , 2021

Theresa Michelle Sabo

¢ . .
Commission # 2016-re-619622 §
Electronic Notary Public > T M St
State of Ohio 3 Sined on 202010122 120157800
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EXHIBIT A






EXPERT REPORT

I. INTRODUCTION AND SCOPE OF WORK

1. My name is Kosuke Imai, Ph.D., and I am a Professor in the Department of Gov-
ernment and the Department of Statistics at Harvard University. I specialize in the development of
statistical methods for and their applications to social science research. I am also affiliated with
Harvard’s Institute for Quantitative Social Science.

2. I have been asked by counsel representing the Relators in this case to analyze rel-
evant data and provide my expert opinions related to whether Ohio’s recently enacted state leg-
islative districting plan (hereafter the “enacted plan”) meets the criteria in Article XI, Section 6 of

Ohio’s Constitution. More specifically, I have been asked:

 To statistically analyze the enacted plan’s compliance with Article XI, Section 6(A) by
comparing it against other alternative plans that are as or more compliant with other relevant
requirements of Article XI.

 To statistically analyze the enacted plan’s compliance with Article XI, Section 6(B) by
comparing it against other alternative plans that are as or more compliant with other relevant

requirements of Article XI.

II. SUMMARY OF OPINIONS
3. I simulated 5,000 hypothetical plans that are at least as compliant with Article XI
as the enacted plan. The comparison of these simulated plans with the enacted plan yields the

following findings:

* The enacted plan exhibits a significant partisan bias in favor of the Republican party. The
magnitude of bias is much greater under the enacted plan than any of my 5,000 simulated
plans, according to several standard metrics used in the academic literature.

* The enacted plan fails to meet the proportionality criteria of Section 6(B), making it al-
most certain for the Republican party to win disproportionately more seats relative to their
statewide vote share. The degree of disproportionality is much greater under the enacted

plan than any of my 5,000 simulated plans.
3
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EXPERT REPORT

* In several counties including Hamilton, Franklin, and Cuyahoga, the enacted plan packs a
disproportionately large number of Democratic voters in some districts while turning other

districts into safe Republican seats.

III. QUALIFICATIONS, EXPERIENCE, AND COMPENSATION

4. I am trained as a political scientist (Ph.D. in 2003, Harvard) and a statistician (MA
in 2002, Harvard). I have published more than 60 articles in peer reviewed journals, including
premier political science journals (e.g., American Journal of Political Science, American Political
Science Review, Political Science), statistics journals (e.g., Biometrika, Journal of the American
Statistical Association, Journal of the Royal Statistical Society), and general science journals (e.g.,
Lancet, Nature Human Behavior, Science Advances). My work has been widely cited across a
diverse set of disciplines. For each of the past three years, Clarivate Analytics, which tracks citation
counts in academic journals, has named me as a highly cited researcher in the cross-field category
for producing “multiple highly cited papers that rank in the top 1% by citations for field and year
in Web of Science.”

5. I started my academic career at Princeton University, where I played a leading role
in building interdisciplinary data science communities and programs on campus. I was the found-
ing director of Princeton’s Program in Statistics and Machine Learning from 2013 to 2017. In
2018, I moved to Harvard, where I am Professor jointly appointed in the Department of Govern-
ment and the Department of Statistics, the first such appointment in the history of the university.
Outside of universities, between 2017 and 2019, I served as the president of the Society for Political
Methodology, a primary academic organization of more than one thousand researchers worldwide
who conduct methodological research in political science. My introductory statistics textbook for
social scientists, Quantitative Social Science: An Introduction (Princeton University Press, 2017),
has been widely adopted at major research universities in the United States and beyond.

6. Computational social science is one of my major research areas. As part of this re-
search agenda, I have developed simulation algorithms for evaluating legislative redistricting since

the beginning of this emerging literature. At Harvard, I lead the Algorithm-Assisted Redistricting
4
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Figure 2: Four partisan bias measures calculated for the 5,000 simulated Senate redistricting plans
computed by averaging across the 9 statewide elections from 2016 to 2020. Overlaid are the values
for the enacted plan (red) and the Democratic caucus plan (blue). For each measure, larger values
(towards the right) correspond to more Republican-favoring plans.

House, all of the 5,000 simulated plans have a lower (better) partisan bias score than the enacted
plan across all four metrics considered here.

39. For the Senate, the Democratic caucus plan is also an outlier for all partisan bias
metrics. But, it has better scores than the enacted plan with the exception of the mean-median
metric.

A.2. Compliance with Section 6(B)

40. I next present the results regarding the plans’ compliance with Section 6(B), using
the Commission’s approach. Section 6(B) states that “the statewide proportion of districts whose
voters, based on statewide state and federal partisan general election results during the last ten

years, favor each political party shall correspond closely to the statewide preferences of the voters

of Ohio.” Therefore, I use the proportionality metric to examine whether or not the statewide
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Figure 12: Corresponding proportionality measure calculated for the 5,000 simulated Senate redis-
tricting plans computed by averaging across the 13 statewide elections, using an alternative method
of calculation. Overlaid are the values for the enacted plan (red) and the Democratic plan (blue).
average under the enacted plan than under proportionality. As with the House simulations, all
5,000 simulated plans had better proportionality scores, with a mean proportionality score giving
about 8.3% more seats on average to Republicans above the proportional outcome. The Democratic
caucus plan has a better score than the enacted plan, though it has a worse score than most of the
simulated plans.
VI. DETAILED LOCAL ANALYSIS OF COUNTY CLUSTERS

56. Partisan bias in the enacted plan is apparent not just in statewide summary statistics,
as shown above, but also at the local level. To illustrate this, I performed a detailed analysis of
the House and Senate districts in Hamilton, Franklin, and Cuyahoga-Summit-Geauga counties.
My analysis of these counties shows that for both the House and Senate, the enacted plan packs
a disproportionately large number of Democratic voters into some districts while turning other
districts into Republican safe seats. The results shown in this section are based on the 13 statewide
elections.

A. Hamilton County

A.1. House of Representatives

57. For the House districts, I began by calculating, for each precinct, the average two-
party vote share of the district to which that precinct is assigned under the enacted plan. I also

performed the same calculation under each simulated plan and then averaged these vote shares
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Figure 14: The 6 possible Senate districts in the Hamilton and Warren county cluster. The enacted
plan is the top left plan. The enacted plan (top left) packs a disproportionately large number of
Democratic voters into one district, creating two safe Republican districts. In contrast, the other
plans create more competitive districts.
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Figure 18: Comparison of simulated districts in Cuyahoga, Summit, and Geauga counties with
the enacted districts. In panel (a), the vertical axis indicates the most Republican district and the
horizontal axis indicates the next most Republican district. In panel (b), the districts are ordered
horizontally by the Republican two-party vote share. The vertical axis indicates the Republican
two-party vote share in that district.

(b) of the figure presents the Republican vote share across the districts that are ordered by the
magnitude of their Republican vote shares. The enacted plan packs Democratic voters into the
most Democratic districts, making the other two districts most Republican leaning possible. Again,

among all compliant plans in this county cluster, the enacted plan is the most favorable to the

Republican party.
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