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Introduction and Qualifications

I have been asked by counsel for the New York State Senate to evaluate the Legislature’s
enacted Senate redistricting plan, which it submits as its proposed remedial plan, together with
the New York Independent Redistricting Commission’s (IRC) Plan A and Plan B as well as the
2012 New York State Senate districts along a number of traditional criteria used in redistricting.
I have worked as an expert witness in a number of redistricting cases in which I have been asked
to analyze and evaluate various political and geographic-related data and maps.

I am an associate professor of political science at Brigham Young University and faculty
fellow at the Center for the Study of Elections and Democracy in Provo, Utah. I received
my PhD in political science from Princeton University in 2014 with emphases in American
politics and quantitative methods/statistical analyses. In my position as a professor of political
science, I have conducted research on a variety of election- and voting-related topics in American
politics and public opinion. Much of this research has been published in my discipline’s top
peer-reviewed journals. I have published more than 20 peer-reviewed articles. I have previously
provided expert reports in a number of redistricting, voting, and election-related cases. I have also
recently testified before the Pennsylvania Legislative Reapportionment Commission regarding the
Commission’s proposed map for the Pennsylvania House of Representatives.

The analysis and opinions I provide below are consistent with my education, training in
statistical and quantitative analysis, and knowledge of the relevant academic literature. These
skills are well-suited for this type of analysis in political science and quantitative analysis more
generally. A full description of my education, training, and qualifications is contained in my CV,

which was appended to my initial report in this case, is attached to this memo.
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Contiguity and Population

The Senate’s proposed map contains 63 contiguous districts that are very nearly equal
in population. Table 1 shows the variation in district population of the Senate’s proposed map
using the 2020 Census “prisoner-adjusted” population numbers produced by the New York State
Legislative Task Force on Demographic Research and Reapportionment (LATFOR). Table 1 also
shows similar calculations for the IRC Plan A, IRC Plan B, and the 2012-2020 State Senate
districts. Because the 2012-2020 districts were enacted a decade ago I use the 2010 Census
population data rather than the 2020 Census data to measure the population deviation of the
2012 districts at the time they were enacted and not in 2020 when a decade of uneven population
growth and movement into, out of, and across the state have made the districts dramatically
malapportioned.

The first column of Table 1 shows the percent deviation of the most underpopulated
district in each plan from the “target” district population, which is the total statewide population
divided by 63. The second column shows the percent deviation of the most overpopulated district
in each plan from the target district population. The final column shows the average deviation,
which is the average absolute deviation of the 63 districts from the target population. In other
words, for each district I calculate the percent deviation of the district population from the
target district population. I then take the absolute value of these deviations. Finally, I take the
overall average of these district-by-district absolute deviations. The Senate’s proposed plan has
the smallest deviation across all measures for all four plans in Table 1. The average deviation
in the Senate proposal is 0.329%, or approximately 1,055 people. The average deviations in the
IRC Plans A and B are 0.52% and 0.61%, respectively. The 2012-2020 plan had a much larger
population deviation at the time of its enactment, with an average absolute deviation of 3.67%.

Table 2 reports the total population and deviation from the target district population for

each district in each plan.
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Table 1: Population Deviations

Proposal/Population Deviation: | Smallest | Largest | Average
Senate Proposal -0.29% | +1.33% | 0.33%
IRC Plan A -1.15% | +1.38% | 0.52%
IRC Plan B -1.37% | +3.28% | 0.61%
2012-2020 Districts -4.97% | +3.83% | 3.67%

Note: “Smallest” reports the deviation of the most underpopulated district in each plan from the target district
population. “Largest” reports the deviation of the most overpopulated district in each plan from the target
district population. “Average” reports the average absolute deviation of all 63 districts from the target district

population.
Table 2
Senate Proposal IRC Plan A IRC Plan B 2012-2020 Plan
District | Population | % deviation | Population | % deviation | Population | % deviation | 2010 Population | % deviation
1 319697 -0.262% 324957 1.379% 324957 1.379% 315163 2.540%
2 319697 -0.262% 324957 1.379% 324957 1.379% 315164 2.540%
3 319696 -0.262% 324957 1.379% 324957 1.379% 315163 2.540%
4 319697 -0.262% 324957 1.379% 324957 1.379% 315163 2.540%
5 319696 -0.262% 324957 1.379% 324956 1.379% 315163 2.540%
6 319695 -0.263% 324957 1.379% 324957 1.379% 315163 2.540%
7 319696 -0.262% 324957 1.379% 324957 1.379% 315163 2.540%
8 319696 -0.262% 324957 1.379% 324957 1.379% 315163 2.540%
9 319695 -0.263% 324956 1.379% 324957 1.379% 315164 2.540%
10 319696 -0.262% 322227 0.527% 319736 -0.250% 319113 3.825%
11 319696 -0.262% 320476 -0.019% 319736 -0.250% 319114 3.826%
12 319696 -0.262% 320476 -0.019% 319736 -0.250% 319114 3.826%
13 319697 -0.262% 320476 -0.019% 319736 -0.250% 319115 3.826%
14 319695 -0.263% 320476 -0.019% 319736 -0.250% 319112 3.825%
15 319696 -0.262% 318725 -0.565% 319736 -0.250% 319115 3.826%
16 319696 -0.262% 320476 -0.019% 319736 -0.250% 319113 3.825%
17 319696 -0.262% 320475 -0.019% 319736 -0.250% 318022 3.470%
18 319697 -0.262% 320476 -0.019% 319736 -0.250% 318022 3.470%
19 319696 -0.262% 320476 -0.019% 319736 -0.250% 318019 3.469%
20 319697 -0.262% 320475 -0.019% 319736 -0.250% 318021 3.470%
21 319697 -0.262% 320476 -0.019% 319736 -0.250% 318021 3.470%
22 319697 -0.262% 320476 -0.019% 319735 -0.250% 318022 3.470%
23 319697 -0.262% 320476 -0.019% 319736 -0.250% 318021 3.470%
24 319697 -0.262% 320476 -0.019% 319736 -0.250% 318021 3.470%
25 319696 -0.262% 320475 -0.019% 319736 -0.250% 318021 3.470%
26 319697 -0.262% 320476 -0.019% 319736 -0.250% 318021 3.470%
27 319697 -0.262% 320475 -0.019% 319736 -0.250% 318021 3.470%
28 319696 -0.262% 320475 -0.019% 319736 -0.250% 318021 3.470%
29 319697 -0.262% 320476 -0.019% 319736 -0.250% 318019 3.469%
30 319696 -0.262% 320476 -0.019% 319736 -0.250% 318021 3.470%

District-by-District Population Details
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Table 2, Cont’d

Senate Proposal IRC Plan A IRC Plan B 2012-2020 Plan

District | Population | % deviation | Population | % deviation | Population | % deviation | 2010 Population | % deviation
31 319696 -0.262% 320475 -0.019% 319736 -0.250% 318021 3.470%
32 319696 -0.262% 320476 -0.019% 319736 -0.250% 318021 3.470%
33 319696 -0.262% 320476 -0.019% 319736 -0.250% 318019 3.469%
34 319697 -0.262% 320476 -0.019% 319735 -0.250% 318021 3.470%
35 319696 -0.262% 320476 -0.019% 319735 -0.250% 307463 0.035%
36 319697 -0.262% 320476 -0.019% 319735 -0.250% 318023 3.471%
37 321719 0.369% 320475 -0.019% 319735 -0.250% 307463 0.035%
38 319697 -0.262% 323585 0.951% 319736 -0.250% 296208 -3.627%
39 321719 0.369% 320476 -0.019% 323781 1.012% 293888 -4.382%
40 323361 0.881% 320476 -0.019% 319735 -0.250% 302408 -1.610%
41 321027 0.153% 319996 -0.169% 316163 -1.365% 306760 -0.194%
42 321719 0.369% 317270 -1.019% 318480 -0.642% 292711 -4.765%
43 323924 1.057% 318397 -0.668% 316788 -1.170% 292750 -4.752%
44 320761 0.070% 322539 0.625% 320089 -0.140% 292749 -4.752%
45 321125 0.183% 317304 -1.009% 319354 -0.369% 293101 -4.638%
46 320800 0.082% 318545 -0.621% 320687 0.047% 292750 -4.752%
47 320800 0.082% 317822 -0.847% 318034 -0.781% 293195 -4.607%
48 324786 1.326% 317502 -0.947% 319757 -0.243% 292870 -4.713%
49 321565 0.321% 317634 -0.906% 320342 -0.061% 292749 -4.752%
50 321289 0.235% 321070 0.166% 320216 -0.100% 292444 -4.852%
51 321510 0.304% 317832 -0.844% 323935 1.060% 292344 -4.884%
52 319608 -0.290% 317934 -0.812% 316981 -1.109% 292375 -4.874%
53 321401 0.270% 319077 -0.455% 317737 -0.874% 292445 -4.851%
54 321107 0.178% 317696 -0.886% 320256 -0.088% 292445 -4.851%
55 319607 -0.290% 318500 -0.635% 317569 -0.926% 292306 -4.897%
56 322258 0.537% 318500 -0.635% 331043 3.278% 292307 -4.896%
57 322258 0.537% 317453 -0.962% 317304 -1.009% 292081 -4.970%
58 320275 -0.082% 317678 -0.892% 319830 -0.221% 292933 -4.693%
59 320965 0.134% 316838 -1.154% 318336 -0.687% 292392 -4.869%
60 322942 0.750% 323334 0.873% 317581 -0.922% 292562 -4.813%
61 322684 0.670% 317628 -0.908% 322665 0.664% 292307 -4.896%
62 322941 0.750% 317505 -0.946% 322664 0.664% 292166 -4.942%
63 322942 0.750% 323334 0.873% 317580 -0.923% 292562 -4.813%

District-by-District Population Details
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Political Subdivisions

To obtain population equality (or population equality as nearly as practicable), and in
consideration of the fact that the larger counties in the state have populations that are larger
than a single district, some counties must be divided when creating a map with 63 districts.
The Senate’s proposed remedial map splits 30 counties a total of 71 different times. This is
comparable to the number of county splits in the 2012-2020 Senate map, which split 30 counties
a total of 72 times. The IRC Plan A splits more counties - 40 counties 93 times. The IRC Plan
B splits fewer counties - 24, but splits them 72 total times, one more than the Senate’s proposed

map. Table 3 reports these numbers.

Table 3: County Divisions

Proposal /County Divisions: | Counties Split | Total County Splits
Senate Proposal 30 71
IRC Plan A 40 93
IRC Plan B 24 72
2012-2020 Districts 30 72
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Core Retention

The New York Constitution states that any redistricting plan shall consider the mainte-
nance of cores of existing districts. The following section reports the composition of the Senate’s
proposed remedial districts and the IRC’s two plans in term of how the new districts are com-
posed from pieces of the previous 2012-2020 districts. For each of the proposed districts I note
the largest percent of the old 2012-2020 districts that are retained within each new proposed
district. For example, District 1 in the Senate’s proposed map retains 79% of the 2012-2020
population of District 1.

For the Senate’s proposed map, in all cases the new districts retain greater than 33% of
the old district population with an average retention of 69%. This is quite high, especially due
to the fact that the 2012-2020 districts started in 2012 with a much larger population deviation
and have become even more malapportioned due to population growth and movement within
the state over the last decade. In fact, using the 2020 Census data for the 2012-2020 districts
shows that in 2020 the 2012 Senate districts had a population deviation from the target dis-
trict population that ranged from a district with a -14.15% underpopulation to a district with
a +17.55% overpopulation. Furthermore, because of the extreme malapportionment between
underpopulated upstate districts and overpopulated downstate districts and changes in popula-
tion that reflect substantial growth in the downstate region, all three proposed plans essentially
eliminate two upstate districts and create two new downstate districts. This means that any new
districting plan needs to shift a sizable portion of the population of the state into new districts
to equalize population. However, the Senate’s proposed map does this while still managing to
retain a substantial portion of the cores of the previous decade’s map. Using the same measures,
the IRC plans perform slightly worse. Plan A has an average district core retention of 68%
and the IRC Plan B has an average district core retention of 66%. Table 4 below shows the

district-by-district retention numbers for each of the three plans.
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Table 4
District/Core Retention %: | Senate Proposal | IRC Plan A | IRC Plan B
1 79% 7% 83%
2 67% 80% 76%
3 73% 76% 62%
4 59% 79% 64%
5 47% 85% 76%
6 51% 49% 57%
7 86% 79% 96%
8 58% 58% 59%
9 83% 83% 97%
10 66% 70% 2%
11 52% 45% 73%
12 63% 36% 42%
13 89% 87% 86%
14 78% 62% 80%
15 53% 43% 34%
16 44% 52% 67%
17 33% 69% 61%
18 81% 73% 2%
19 80% 62% 75%
20 58% 54% 59%
21 67% 43% 70%
22 38% 61% 43%
23 2% 81% 83%
24 95% 93% 96%
25 61% 60% 59%
26 58% 30% 30%
27 37% 59% 59%
28 86% 41% 34%
29 57% 76% 7%
30 68% 46% 79%

Core Retention Values
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District/Core Retention %: | Senate Proposal | IRC Plan A | IRC Plan B
31 66% % 45%
32 84% 61% 68%
33 89% 56% 59%
34 7% 59% 59%
35 90% 39% 41%
36 83% 83% 83%
37 70% 56% 55%
38 94% 69% 88%
39 82% 88% 89%
40 100% 74% 84%
41 63% 73% 78%
42 69% 83% 76%
43 1% 93% 81%
44 58% 75% 100%
45 86% 65% 75%
46 60% 100% 68%
47 82% 65% 35%
48 64% 100% 50%
49 41% 60% 66%
20 59% 97% 68%
o1 47% 84% 61%
02 80% 48% 65%
23 1% 66% 61%
o4 62% 91% 68%
95 54% 42% 64%
o6 84% 57% 68%
57 83% 90% 90%
58 90% 57% 57%
29 76% 76% 57%
60 82% 46% 67%
61 49% 76% 30%
62 84% 93% 68%
63 61% 7% 39%
Average: 69% 68% 66%

Core Retention Values
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Compactness

To measure the geographic compactness of the districts I rely on three commonly used
measures - Polsby-Popper, Convex Hull, and Schwartzberg. All three measures range from 0-1
with 0 being perfectly geographically non-compact and 1 being perfectly compact. The Senate’s
proposed remedial plan has an average Polsby-Popper score of 0.278, an average Convex Hull
score of 0.703, and an average Schwartzberg score of 0.520. These values are comparable to the
IRC Plans and are more compact than the old 2012-2020 Senate districts. Table 5 below shows
the average compactness scores for each of the four plans across the three different measures of
compactness. Table 6 then shows the district-by-district compactness measures for the Senate’s

proposed plan for these same measures.

Table 5: Average Compactness of State Senate District Plans

Proposal/Compactness Measure: | Polsby-Popper | Convex Hull | Schwartzberg
Senate Proposal 0.278 0.703 0.520
IRC Plan A 0.275 0.721 0.517
IRC Plan B 0.314 0.746 0.551
2012-2020 Districts 0.229 0.679 0.462

10
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Table 6
District/Compactness Measure: | Polsby-Popper | Convex Hull | Schwartzberg
1 0.479 0.895 0.692
2 0.212 0.499 0.460
3 0.234 0.690 0.483
4 0.328 0.776 0.573
5 0.471 0.862 0.686
6 0.219 0.668 0.468
7 0.319 0.740 0.565
8 0.254 0.651 0.504
9 0.335 0.814 0.579
10 0.306 0.732 0.553
11 0.274 0.716 0.523
12 0.201 0.666 0.449
13 0.240 0.725 0.490
14 0.394 0.763 0.628
15 0.171 0.447 0.413
16 0.131 0.507 0.362
17 0.168 0.600 0.410
18 0.194 0.564 0.440
19 0.351 0.850 0.593
20 0.352 0.821 0.593
21 0.293 0.828 0.542
22 0.099 0.344 0.315
23 0.151 0.468 0.389
24 0.597 0.910 0.773
25 0.242 0.620 0.492
26 0.192 0.664 0.438
27 0.188 0.630 0.434
28 0.329 0.742 0.574
29 0.256 0.702 0.506
30 0.306 0.755 0.553

District-by-District Compactness Measures of Senate’s Proposed Remedial Districts - Districts

are ordered by district number.

11
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District/Compactness Measure: | Polsby-Popper | Convex Hull | Schwartzberg
31 0.269 0.712 0.519
32 0.152 0.627 0.390
33 0.211 0.783 0.459
34 0.415 0.793 0.644
35 0.234 0.670 0.483
36 0.156 0.569 0.395
37 0.270 0.749 0.519
38 0.307 0.719 0.554
39 0.330 0.778 0.575
40 0.463 0.839 0.680
41 0.227 0.587 0.476
42 0.304 0.721 0.551
43 0.230 0.698 0.480
44 0.191 0.667 0.437
45 0.352 0.819 0.594
46 0.292 0.701 0.540
47 0.331 0.772 0.576
48 0.279 0.739 0.528
49 0.332 0.790 0.576
50 0.352 0.743 0.594
51 0.323 0.714 0.568
52 0.182 0.655 0.426
53 0.267 0.712 0.516
54 0.229 0.612 0.479
55 0.243 0.615 0.493
56 0.363 0.916 0.603
57 0.221 0.750 0.470
58 0.508 0.893 0.712
59 0.234 0.699 0.483
60 0.156 0.487 0.395
61 0.210 0.682 0.458
62 0.337 0.776 0.581
63 0.279 0.658 0.529
Average: 0.278 0.703 0.520

District-by-District Compactness Measures of Senate’s Proposed Remedial Districts - Districts

are ordered by district number.

12
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Measures of Race

In this section I report the racial composition of the districts in the Senate’s proposed
remedial plan as well as the two IRC plans and the 2012-2020 Senate districts. Table 7 be-
low shows summaries of the number of majority-minority districts in each proposal using the
prisoner-adjusted voting age population (VAP).! The Senate proposal contains 26 districts that
are majority-minority. The 2012-2020 plan contained 21 such districts. The IRC Plans A and
B both contain 24 majority-minority districts. Looking across Table 7, the Senate proposal
contains 4 majority-Black districts, 4 majority-Hispanic districts, and 1 majority-Asian district.
IRC Plan A contains 5 majority-Black districts, 5 majority-Hispanic districts, and 1 majority-
Asian district. IRC Plan B contains 4 majority-Black districts, 5 majority-Hispanic districts,
and 1 majority-Asian district. Finally, the 2012-2020 plan contained 3 majority-Black districts,
3 majority-Hispanic districts, and 1 majority-Asian district. Tables 8-11 below show the district-

by-district numbers for each plan for each of the racial categories noted above.

Table 7: Summary of Race Statistics - Number of majority minority districts in each plan.

Proposal /Minority Districts: | Majority Non-White | Majority Black | Majority Hispanic | Majority Asian
Senate Proposal 26 4 4 1
IRC Plan A 24 ) ) 1
IRC Plan B 24 4 5 1
2012-2020 Districts 21 3 3 1

!'The LATFOR prisoner-adjusted data reports race based on the Census “single race” measures. For example,
Black individuals who identify as multi-racial would be counted in the “Multiple Races” category and not the
“Black Alone” category. Because the Multiple Races category does not allow one to determine which races
a person selected, I calculate the race percentages for each plan using the “Black Alone” and “Asian Alone”
categories. Hispanic calculations differ because Hispanic is an ethnicity and not a race on the Census form.
Thus, Hispanic calculations reflect any person who responded Hispanic on the Census regardless of whether they
identified with any other races or ethnicities. To calculate the prisoner-adjusted non-White VAP 1 take the total
adjusted voting age population minus only those individuals who identify as “White Alone, non-Hispanic”.

13
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Table 8
Y%Non-White VAP
District | Senate Plan | IRC A | IRC B | 2012-2020 Plan
1 26.97% 26.39% | 27.84% | 26.65%
2 23.73% 21.26% | 25.32% | 24.54%
3 55.00% 28.25% | 41.96% | 43.07%
4 18.14% 55.54% | 42.66% | 38.02%
5 39.21% 32.83% | 28.26% | 29.67%
6 47 .87% 59.03% | 66.51% | 45.59%
7 46.10% 47.65% | 39.30% | 46.77%
8 40.03% 27.17% | 21.01% | 41.68%
9 40.51% 39.01% | 43.62% | 40.26%
10 83.86% 84.24% | 84.08% | 94.57%
11 75.35% 62.60% | 60.81% | 65.38%
12 55.97% 55.96% | 76.86% | 62.28%
13 89.27% 84.14% | 91.35% | 86.44%
14 94.09% 92.78% | 85.88% | 91.28%
15 60.21% 75.07% | 57.19% | 50.59%
16 68.68% 88.58% | 87.43% | 82.29%
17 66.53% 33.82% | 94.49% | 45.05%
18 65.39% 65.69% | 66.22% | 72.47%
19 85.96% 89.85% | 76.57% | 84.65%
20 69.82% 70.02% | 68.03% | 80.94%
21 86.74% 77.34% | 68.98% | 76.63%
22 50.45% 69.01% | 33.93% | 47.56%
23 54.70% 55.21% | 54.57% | 57.59%
24 27.12% 26.85% | 27.34% | 27.18%
25 69.31% 78.02% | 76.16% | 68.43%
26 30.62% 48.30% | 48.31% | 44.07%
27 68.75% 48.41% | 48.55% | 38.71%
28 27.60% 42.44% | 44.02% | 25.76%
29 50.52% 28.51% | 28.54% | 78.09%
30 36.46% 77.91% | 37.09% | 76.62%

District-by-District %Non-White VAP

14
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%Non-White VAP

District | Senate Plan | IRC A | IRC B | 2012-2020 Plan
31 96.38% 37.26% | 77.26% | 67.55%
32 75.27% 88.81% | 85.59% | 97.76%
33 66.94% 98.06% | 98.17% | 96.24%
34 97.84% 82.81% | 83.56% | 66.12%
35 96.25% 93.28% | 93.18% | 61.26%
36 63.69% 91.23% | 90.83% | 94.33%
37 54.85% 64.80% | 67.90% | 38.06%
38 94.52% 40.62% | 55.72% | 38.64%
39 42.39% 37.89% | 40.63% | 41.67%
40 38.64% 56.17% | 38.44% | 28.64%
41 46.30% 29.77% | 30.88% | 28.98%
42 31.90% 29.45% | 36.39% | 32.01%
43 24.32% 12.61% | 29.07% | 12.51%
44 24.23% 33.03% | 26.58% | 33.89%
45 29.48% 9.90% | 15.84% | 9.57%
46 25.38% 40.48% | 33.27% | 17.01%
47 8.51% 10.98% | 22.80% | 16.24%
48 18.81% 10.39% | 9.29% | 12.32%
49 9.00% 23.75% | 10.14% | 20.41%
50 12.75% 29.99% | 12.60% | 15.47%
51 11.24% 22.82% | 15.09% | 10.48%
52 19.00% 21.84% | 10.57% | 15.73%
53 21.14% 17.11% | 29.73% | 27.05%
54 10.84% 9.92% | 11.09% | 11.79%
55 28.23% 26.25% | 18.24% | 22.99%
56 26.96% 38.38% | 47.92% | 36.33%
57 39.33% 11.30% | 11.03% | 11.59%
58 11.04% 11.09% | 21.65% | 15.40%
59 9.50% 13.92% | 9.66% | 10.81%
60 25.59% 45.54% | 11.00% | 19.14%
61 10.53% 12.71% | 16.66% | 24.06%
62 11.09% 9.91% | 14.14% | 14.68%
63 44.44% 21.46% | 50.04% | 46.39%

District-by-District %Non-White VAP
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Table 9
%Black VAP

District | Senate Plan | IRC A | IRC B | 2012-2020 Plan
1 5.11% 5.25% | 5.46% | 5.17%
2 4.19% 2.93% | 5.17% | 4.69%
3 11.17% 6.09% | 7.20% | 8.22%
4 2.92% 13.86% | 13.37% | 10.02%
5 12.27% 2.79% | 3.63% | 3.12%
6 10.47% 23.29% | 25.68% | 14.17%
7 9.62% 8.92% | 4.41% | 7.72%
8 13.10% 6.69% | 2.60% | 15.38%
9 13.66% 12.69% | 14.69% | 13.60%
10 51.51% 51.70% | 50.09% | 46.56%
11 2.79% 4.79% | 3.41% | 3.78%
12 6.38% 2.65% | 8.77% | 5.45%
13 7.27% 741% 16.23% | 6.34%
14 48.11% 47.15% | 45.78% | 46.91%
15 7.54% 7.84% | 2.86% | 5.04%
16 4.60% 2.65% | 6.93% | 3.82%
17 5.34% 2.74% | 67.29% | 3.65%
18 14.26% 12.44% | 13.21% | 18.51%
19 59.51% 63.09% | 51.54% | 57.16%
20 48.68% 49.21% | 46.69% | 46.88%
21 63.74% 51.51% | 1.60% | 50.83%
22 4.41% 1.62% | 2.72% | 1.69%
23 18.33% 18.24% | 18.10% | 16.57%
24 2.39% 2.50% | 2.67% | 2.51%
25 42.12% 50.08% | 48.38% | 40.42%
26 2.87T% 7.03% | 7.04% | 5.19%
27 2.64% 5.99% | 6.03% | 5.98%
28 3.11% 5.91% | 5.94% | 2.64%
29 6.39% 3.60% | 3.60% | 23.21%
30 5.57% 38.50% | 6.59% | 38.86%

District-by-District %Black VAP
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%Black VAP

District | Senate Plan | IRC A | IRC B | 2012-2020 Plan
31 33.57% 6.63% | 37.88% | 11.16%
32 38.35% 29.20% | 28.67% | 36.21%
33 11.92% 36.21% | 36.00% | 27.86%
34 33.65% 15.79% | 16.13% | 15.70%
35 28.23% 27.07% | 27.04% | 17.50%
36 13.64% 59.62% | 59.95% | 58.35%
37 13.94% 15.60% | 15.83% | 6.38%
38 60.47% 12.09% | 14.61% | 11.29%
39 8.82% 58™% | 12.09% | 11.30%
40 11.29% 14.65% | 6.60% | 4.92%
41 14.32% 5.42% | 5.55% | 9.40%
42 6.27% 8.25% | 10.01% | 9.08%
43 7.90% 227% | 9.35% | 2.58%
44 5.38% 14.99% | 7.64% | 15.43%
45 12.76% 1.77% | 3.60% | 1.42%
46 8.35% 13.68% | 15.11% | 3.63%
47 1.31% 1.52% | 6.22% | 4.88%
48 4.31% 2.13% | 1.35% | 2.94%
49 1.66% 7.13% | 1.46% | 5.81%
50 2.88% 14.91% | 3.04% | 4.96%
51 1.73% 551% | 4.34% | 1.63%
52 6.95% 5.22% | 2.06% | 4.30%
53 5.02% 5.03% | 14.83% | 13.51%
54 2.30% 2.05% |261% | 2.60%
55 13.07% 10.83% | 5.69% | 9.81%
56 12.01% 22.01% | 27.04% | 18.24%
57 20.65% 1.93% | 1.72% | 1.90%
58 1.71% 2.86% | 5.07% | 3.24%
59 2.14% 3.34% | 2.23% | 2.34%
60 10.98% 28.42% | 3.20% | 6.82%
61 3.89% 2.78% | 4.51% | 10.40%
62 3.37% 2.36% | 5.80% | 6.33%
63 27.27% 10.63% | 32.01% | 30.55%

District-by-District %Black VAP
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Table 10
%Hispanic VAP

District | Senate Plan | IRC A | IRC B | 2012-2020 Plan
1 15.10% 14.68% | 17.47% | 16.19%
2 12.17% 9.55% | 11.13% | 10.25%
3 38.08% 16.05% | 29.34% | 29.30%
4 10.61% 35.71% | 23.03% | 21.78%
5 18.41% 14.48% | 13.12% | 12.93%
6 20.59% 27.03% | 29.09% | 20.65%
7 13.92% 14.93% | 12.20% | 15.00%
8 18.40% 14.76% | 10.72% | 20.76%
9 16.11% 16.36% | 16.98% | 16.52%
10 18.60% 17.09% | 17.97% | 20.30%
11 12.74% 15.87% | 22.48% | 16.16%
12 24.98% 30.00% | 30.14% | 30.37%
13 59.39% 58.51% | 60.33% | 58.97%
14 16.15% 16.65% | 12.80% | 17.78%
15 21.66% 29.50% | 27.32% | 26.54%
16 19.30% 19.09% | 16.07% | 17.04%
17 36.00% 9.36% | 18.40% | 12.59%
18 40.78% 42.74% | 42.56% | 43.46%
19 16.93% 17.81% | 11.48% | 15.13%
20 12.05% 11.20% | 11.40% | 18.82%
21 11.24% 11.74% | 16.66% | 13.09%
22 22.07% 16.81% | 9.43% | 13.32%
23 22.31% 21.71% | 21.43% | 21.90%
24 11.16% 11.19% | 11.46% | 11.24%
25 17.00% 19.28% | 18.61% | 15.90%
26 8.51% 22.58% | 22.61% | 13.96%
27 17.64% 15.35% | 15.38% | 12.95%
28 7.52% 15.32% | 16.38% | 7.34%
29 15.80% 8.09% | 8.00% | 49.65%
30 12.54% 30.35% | 13.63% | 28.45%

District-by-District %Hispanic VAP
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%Hispanic VAP

District | Senate Plan | IRC A | IRC B | 2012-2020 Plan
31 63.05% 13.68% | 30.19% | 49.28%
32 27.77% 56.74% | 53.07% | 58.43%
33 48.65% 63.30% | 63.70% | 67.73%
34 59.55% 64.72% | 65.29% | 40.81%
35 67.99% 57.44% | 57.44% | 33.05%
36 39.78% 26.06% | 25.69% | 30.47%
37 31.19% 40.69% | 43.56% | 22.56%
38 28.62% 19.11% | 31.54% | 17.69%
39 23.69% 22.33% | 19.12% | 23.10%
40 17.69% 31.28% | 21.36% | 17.10%
41 25.64% 17.88% | 18.70% | 12.44%
42 18.65% 15.19% | 19.18% | 16.73%
43 9.63% 3.44% | 12.70% | 3.52%
44 11.89% 6.87% | 13.16% | 6.98%
45 6.12% 2.07% | 5.45% | 2.08%
46 5.84% 18.71% | 6.93% | 6.656%
47 2.17% 4.26% | 6.48% | 4.49%
48 7.44% 3.21% | 2.00% | 3.76%
49 2.45% 6.26% | 2.75% | 4.59%
50 3.28% 5.79% | 3.68% | 2.96%
51 4.34% 10.82% | 4.23% | 3.22%
52 4.05% 521% | 2.65% | 3.710%
53 4.95% 4.52% | 5.81% | 5.51%
54 3.91% 2.61% | 3.78% | 4.09%
55 6.23% 741% | 4.36% | 7.33%
56 8.70% 10.38% | 13.23% | 10.48%
57 9.12% 3.96% | 4.03% | 4.48%
58 4.01% 3.49% | 5.27% | 3.38%
59 2.22% 2.37% | 2.23% | 2.59%
60 7.55% 9.33% | 4.23% | 5.88%
61 2.28% 3.31% | 3.28% | 3.77%
62 2.96% 2.77% | 3.09% | 3.15%
63 5.99% 4.21% | 8.48% | 7.73%

District-by-District %Hispanic VAP
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Table 11
%Asian VAP

District | Senate Plan | IRC A | IRC B | 2012-2020 Plan
1 4.03% 3.64% | 1.88% | 2.45%
2 4.88% 6.52% | 6.58% | 7.22%
3 3.37% 3.46% | 3.39% | 3.16%
4 2.58% 3.96% | 3.89% | 4.04%
5 6.15% 13.46% | 9.43% | 11.56%
6 14.52% 6.31% | 9.15% | 8.52%
7 19.71% 20.93% | 20.17% | 21.25%
8 6.37% 3.53% | 5.62% | 3.22%
9 7.69% 6.95% | 8.73% | 7.09%
10 6.66% 7.06% | 7.66% | 13.71%
11 58.16% 39.53% | 32.62% | 42.50%
12 21.01% 20.83% | 26.63% | 22.86%
13 21.24% 16.51% | 23.43% | 19.60%
14 21.79% 20.93% | 20.93% | 19.10%
15 21.47% 26.36% | 24.59% | 15.56%
16 42.31% 65.48% | 60.97% | 59.34%
17 19.68% 17.33% | 4.71% | 24.36%
18 7.62% 7.67% | 7.58% | 7.85%
19 5.78% 4.99% | 8.35% | 8.72%
20 4.42% 4.53% | 4.99% | 11.32%
21 6.27% R77% | 48.77% | 7.66%
22 21.24% 48.62% | 17.40% | 30.24%
23 11.71% 13.14% | 12.96% | 16.83%
24 11.79% 11.35% | 11.36% | 11.61%
25 6.51% 5.50% | 5.85% | 8.12%
26 14.73% 15.68% | 15.64% | 21.55%
27 46.44% 23.88% | 23.94% | 16.11%
28 13.81% 17.26% | 17.68% | 12.52%
29 25.16% 13.63% | 13.80% | 5.87%
30 14.83% 7.56% | 13.43% | 7.82%

District-by-District %Asian VAP
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%Asian VAP
District | Senate Plan | IRC A | IRC B | 2012-2020 Plan
31 2.23% 13.49% | 7.54% | 6.59%
32 7.56% 4.62% | 5.28% | 5.17%
33 5.72% 1.31% 1.28% | 2.89%
34 6.17% 3.53% | 3.46% | 8.50%
35 2.53% 9.22% 1 9.21% | 8.65%
36 9.02% 3.42% | 3.06% | 3.82%
37 7.85% 7.31% | 7.57T% | 6.66%
38 3.59% 7.13% | 7.80% | 7.26%
39 7.37% 7.30% | 7.14% | 3.20%
40 7.26% 827% | 7.79% | 4.27%
41 3.79% 4.00% | 4.25% | 3.68%
42 4.47% 2.55% | 2.85% | 2.86%
43 3.06% 2.97% | 3.64% | 2.24%
44 2.14% 717T% | 2.20% | 7.54%
45 6.77% 0.88% | 2.56% | 0.86%
46 5.13% 3.62% | 7.18% | 2.58%
47 0.85% 1.03% | 4.07% | 3.31%
48 2.98% 1.00% | 0.82% | 1.26%
49 0.95% 4.22% 1.89% | 3.86%
50 1.23% 4.72% 1.35% | 3.51%
51 1.03% 2.91% | 3.07% | 1.36%
52 3.87T% 7.04% 1.90% | 3.71%
53 6.73% 4.08% | 4.70% | 3.60%
54 0.91% 1.01% 1.10% | 1.46%
55 5.08% 5.03% | 4.98% | 2.89%
56 3.40% 2.96% | 4.66% | 4.51%
57 6.29% 1.01% | 0.67% | 0.72%
58 0.66% 0.91% | 6.97% | 4.48%
59 1.17% 5.71% 1.31% | 2.93%
60 3.60% 4.75% 1 0.95% | 3.08%
61 1.94% 3.00% | 5.93% | 6.90%
62 1.08% 0.72% 1.17% | 1.04%
63 8.26% 3.32% | 6.54% | 5.16%

District-by-District %Asian VAP
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Conclusion

The Senate’s proposed remedial map is an improvement in many ways to the 2012-2020
map and stands out in a number of areas in comparison to the two IRC plans. It contains the
smallest population deviation of all of the plans and is comparable to the other plans presented
here on number of counties split, but importantly has the lowest total number of county splits.
The Senate’s proposed plan is more compact than the 2012-2020 plan and is comparable to the
IRC plans on different compactness measures. The Senate’s proposed plan furthermore manages
to improve upon the 2012-2020 map in terms of population equality and geographic compactness
while still also retaining a high proportion of previous district cores. Finally all of the proposed
2022 plans are very similar overall on measures of race and contain slightly more majority-
minority districts than did the 2012-2020 map, although the Senate’s proposed plan contains

two more majority-minority districts than either IRC plan.

Dated: May 4, 2022

A/(/wéJQL/(

Michael Barber
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Action No. 1:20-¢v-02921-SDG (U.S. District Court for the Northern District of Georgia)
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Georgia Coalition for the People’s Agenda, Inc., et. al., Plaintiffs, v. Brad Raffensberger,
Defendant. Civil Action No. 1:18-c¢v-04727-ELR (U.S. District Court for the Northern District
of Georgia)

Expert Witness in Alabama, et al., Plaintiffs, v. United States Department of Commerce;
Gina Raimondo, et al., Defendants. Case No. CASE No. 3:21-¢v-00211-RAH-ECM-KCN (U.S.
District Court for the Middle District of Alabama Eastern Division)

Expert Witness in League of Women Voters of Ohio, et al., Relators, v. Ohio Redistricting
Commission, et al., Respondents. Case No. 2021-1193 (Supreme Court of Ohio)

Expert Witness in Regina Adams, et al., Relators, v. Governor Mike DeWine, et al., Respon-
dents. Case No. 2021-1428 (Supreme Court of Ohio)

Expert Witness in Rebecca Harper, et al., Plaintiffs, v. Representative Destin Hall, et al.,
Defendants (Consolidated Case). Case No. 21 CVS 500085 (Wake County, North Carolina)

EITM 2012 at Princeton University - Participant and Graduate Student Coordinator

Statistical Programs: R, Stata, SPSS, parallel computing
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