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Demo Table 3.18 Cooper Plan 5 Voting Age Population by District

VAP 18+ 18+ WNH 18+ BNH 18+ AliBlack % Black Alone % All Black
1 559,475 415,036 90,860 95,759 16.24% 17.12%
2 557,367 240,759 272,489 280,044 48.89% 50.24%
3 561,513 378,950 132,404 137,702 23.58% 24.52%
4 555,656 463,965 31,100 33,887 5.60% 6.10%
5 561,688 396,725 98,352 104,784 17.51% 18.66%
6 555,380 431,220 74,623 78,632 13.44% 14.16%
7 566,087 237,889 276,904 283,564 48.92% 50.09%
Grand Total 3,917,166 2,564,544 976,732 1,014,372 24.93% 25.90%

Demo Table 3.19 Cooper Plan 6 Total Population by District

Total Total Total WNH Total BNH Total AllBlack % Black Alone % All Black
1 717,753 523,036 112,105 123,620 15.62% 17.22%
2 717,755 284,951 371,006 383,336 51.69% 53.41%
3 717,753 467,450 174,977 186,767 24.38% 26.02%
4 717,754 583,071 37,270 44,637 5.19% 6.22%
5 717,755 490,094 127,181 140,715 17.72% 19.60%
6 717,755 549,028 94,457 103,086 13.16% 14.36%
7 717,754 273,721 371,163 382,575 51.71% 53.30%
Grand Total 5,024,279 3,171,351 1,288,159 1,364,736 25.64% 27.16%

Demo Table 3.20 Cooper Plan 6 Voting Agetopulation by District

VAP 18+ 18+ WNFE. 18+ BNH 18+ AliBlack % Black Alone % All Black
1 556,657 419,023 83,203 88,108 14.95% 15.83%
2 560,712 237,522 280,152 287,511 49.96% 51.28%
3 562,748 378,272 133,985 139,377 23.81% 24.77%
4 555,444 465,620 28,496 31,290 5.13% 5.63%
5 561,685 396,723 98,356 104,788 17.51% 18.66%
6 556,812 436,032 71,672 75,591 12.87% 13.58%
7 563,108 231,352 280,868 287,707 49.88% 51.09%
Grand Total 3,917,166 2,564,544 976,732 1,014,372 24.93% 25.90%
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Alabama Demographic Characteristics Appendices

Demo Table 3.21 Alabama Enacted Plan Total Population by District

Total Total Total WNH Total BNH Total AlIBlack % Black Alone % All Black
1 717,754 455,278 185,771 196,827 25.9% 27.4%
2 717,755 426,142 216,019 228,648 30.1% 31.9%
3 717,754 473,307 175,783 187,284 24.5% 26.1%
4 717,754 573,666 51,314 59,655 7.1% 8.3%
5 717,754 491,054 123,355 136,782 17.2% 19.1%
6 717,754 491,446 137,209 145,897 19.1% 20.3%
7 717,754 260,458 398,708 409,643 55.5% 57.1%
Grand Total 5,024,279 3,171,351 1,288,159 1,364,736 25.6% 27.2%

Demo Table 3.22 Alabama Enacted Plan Voting Age Population by District

VAP 18+ 18+ WNH 18+ BNH 18+ AliBlack. % Black Alone % All Black
1 557,535 367,960 137,354 142,777 24.6% 25.6%
2 557,677 345,900 161,893 167,571 29.0% 30.1%
3 564,281 382,226 135,659 141,011 24.0% 25.0%
4 556,133 458,324 39,507 42,819 7.1% 7.7%
5 561,187 397,809 95,014 101,339 16.9% 18.1%
6 552,286 393,028 100,385 104,551 18.2% 18.9%
7 568,067 219,297 306,320 313,904 54.0% 55.3%
Grand Total 3,917,166 2,564,544 276,732 1,014,372 24.9% 25.9%
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Appendix 4

Core Retention Anaiysis

ThomasM. Bryan  Alabama Duchin and Cooper Demographers Report P.33  12/20/2021



Case 2:21-cv-01530-AMM  Document 74-1 Filed 12/21/21 Page 34 of 88

Duchin CRA Charts Appendix

CRA Figure 4.1 Core Retention of Total and Black Population: 2011 Existing v Duchin A

CRA Figure 4.2 Core Retention of Black Alcne Population: 2021 Enacted v Duchin A
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CRA Figure 4.3 Core Retention of Total and Black Population: 2011 Existing v Duchin B

CRA Figure 4.4 Core Retention of Black Alone Populaticii: 2021 Enacted v Duchin B

State of AL vs Duchin B/2 % Reétention of Black Alone Pop

, 98 6%
100.0% 55.0% 94.5% 04.6%

93.2% 89.5%
O CE Ch -
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CRA Figure 4.5 Core Retention of Total and Black Population: 2011 Existing v Duchin C

CRA Figure 4.6 Core Retention of Black Alone Populaticn: 2021 Enacted v Duchin C
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CRA Figure 4.7 Core Retention of Total and Black Population: 2011 Existing v Duchin D

CRA Figure 4.8 Core Retention of Black Alone Population: 2021 Enacted v Duchin D
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Cooper CRA Charts Appendix

CRA Figure 4.9 Core Retention of Total and Black Population: 2011 Existing v Cooper 1

CRA Figure 4.10 Core Retention of Black Alone Popuization: 2021 Enacted v Cooper 1
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CRA Figure 4.11 Core Retention of Total and Black Population: 2011 Existing v Cooper 2

CRA Figure 4.12 Core Retention of Black Alone Population: 2021 Enacted v Cooper 2

ThomasM. Bryan  Alabama Duchin and Cooper Demographers Report P.39  12/20/2021



Case 2:21-cv-01530-AMM  Document 74-1 Filed 12/21/21 Page 40 of 88

CRA Figure 4.13 Core Retention of Total and Black Population: 2011 Existing v Cooper 3

CRA Figure 4.14 Core Retention of Black Alone Population: 202% Enacted v Cooper 3
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CRA Figure 4.15 Core Retention of Total and Black Population: 2011 Existing v Cooper 4

CRA Figure 4.16 Core Retention of Black Alone Population: 2021 Enacted v Cooper 4
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CRA Figure 4.17 Core Retention of Total and Black Population: 2011 Existing v Cooper 5

CRA Figure 4.18 Core Retention of Black Alone Population: 20231 Enacted v Cooper 5
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CRA Figure 4.19 Core Retention of Total and Black Population: 2011 Existing v Cooper 6

CRA Figure 4.20 Core Retention of Black Alone Population: 2023 Enacted v Cooper 6
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Duchin CRA Tables Appendix

CRA Figure 4.21 Core Retention of Total and Black Population: 2011 Existing v Duchin A

Existing District Plan A Total Black Alone
1 1 463,862 61,173
2 262,414 127,258
1 Total 726,276 188,431
1 253,893 41,264
2 2 292,791 141,120
3 146,782 29,478
2 Total 693,466 211,862
2 69,467 33,265
3 3 419,791 117,749
5 23,274 985
6 222,600 34,439
3 Total 725,132 186,438
4 363,807 22,850
4 5 171,102 3,314
6 103,436 14,999
7 64,637 5,756
4 Total - 702,982 46,919
5 4 237,725 26,734
5 523,377 103,617
5 Total 761,102 130,351
3 151,181 22,539
6 4 116,222 7,189
6 344,904 44,549
7 128,403 45,853
6 Total 740,710 120,130
2 93,081 69,549
7 6 46,815 12,583
7 524,715 321,896
7 Total 664,611 404,028
Grand Total 5,024,279 1,288,159
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CRA Figure 4.22 Core Retention of Total and Black Population: 2011 Existing v Duchin B

Existing District Plan B Total Black Alone
1 426,387 53,764
1 2 299,042 134,417
7 847 250
1 Total 726,276 188,431
1 291,368 58,001
2 2 247,146 120,086
3 154,952 33,775
2 Total 693,466 211,862
2 61,399 29,929
3 3 309,507 88,989
5 23,274 985
6 340,952 66,535
3 Total 735,132 186,438
4 358,795 22,832
a 5 273,214 18,304
6 6,336 27
7 64,637 5,756
4 Total ) 702,982 46,919
5 339,836 43,514
421,266 86,837
5 Total 761,102 130,351
3 253,295 34,269
6 6 362,812 39,375
7 124,603 46,486
6 Total 740,710 120,130
2 110,160 84,485
7 4 19,123 7,448
6 7,654 1,065
7 527,674 311,030
7 Total 664,611 404,028
Grand Total 5,024,279 1,288,159
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CRA Figure 4.23 Core Retention of Total and Black Population: 2011 Existing v Duchin C

Existing District Plan C Total Black Alone
1 426,387 53,764
1 2 280,808 130,395
7 19,081 4,272
1 Total 726,276 188,431
1 291,368 58,001
2 2 255,316 124,383
3 146,782 29,478
2 Total 693,466 211,862
2 120,582 55,859
3 3 270,254 68,358
5 23,274 985
6 321,022 61,236
3 Total 735,132 186,438
4 358,795 23,997
a 5 273,214 18,304
6 39,094 601
7 31,879 4,017
4 Total _ 702,982 46,919
5 4 339,836 43,514
5 421,266 86,837
5 Total 761,102 130,351
3 300,718 40,141
6 6 334,363 39,203
7 105,629 40,786
6 Total 740,710 120,130
2 61,048 50,230
- 4 19,123 7,448
6 23,275 7,356
7 561,165 338,994
7 Total 664,611 404,028
Grand Total 5,024,279 1,288,159
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CRA Figure 4.24 Core Retention of Total and Black Population: 2011 Existing v Duchin D

Existing District PlanD Total Black Alone
1 1 443,532 55,434
2 282,744 132,997
1 Total 726,276 188,431
1 274,222 53,769
2 2 272,462 128,615
3 146,782 29,478
2 Total 693,466 211,862
2 69,455 33,262
3 3 419,803 117,752
5 23,274 985
6 222,600 34,439
3 Total 735,132 186,438
4 363,807 22,850
4 5 171,102 3,314
6 103,436 14,999
7 64,637 5,756
4 Total 702,982 46,919
c 4 237,724 26,734
5 523,378 103,617
5 Total 761,102 130,351
3 151,181 22,539
6 4 116,227 9,320
6 366,061 50,917
7 107,241 37,354
6 Total 740,710 120,130
2 93,082 66,272
7 6 25,657 6,173
7 545,872 331,583
7 Total 664,611 404,028
Grand Total 5,024,279 1,288,159
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Cooper CRA Tables Appendix

CRA Figure 4.25 Core Retention of Total and Black Population: 2011 Existing v Cooper 1

Existing District CooperPlan 1 Total Black Alone
1 1 443,533 60,731
2 282,743 127,700
1 Total 726,276 188,431
1 274,222 53,769
2 2 250,986 120,127
3 168,258 37,966
2 Total 693,466 211,862
2 82,220 44,014
3 3 446,059 106,043
4 23,274 985
6 183,579 35,396
3 Total 735,132 186,438
3 103,436 14,999
4 4 449,793 14,559
5 122,443 13,663
7 27,310 3,698
4 Total 702,982 46,919
5 4 165,790 16,837
5 595,312 113,514
5 Total 761,102 130,351
4 54,122 808
6 6 528,101 61,350
7 158,487 57,972
6 Total 740,710 120,130
2 101,805 68,980
7 4 24,774 9,089
6 6,074 638
7 531,958 325,321
7 Total 664,611 404,028
Grand Total 5,024,279 1,288,159
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CRA Figure 4.26 Core Retention of Black Alone Population: 2021 Enacted v Cooper 2

Existing District Cooper Plan 2 %Total of Dist %Black Alone
1 1 477,256 69,685
2 249,020 118,746
1 Total 726,276 188,431
1 240,498 36,257
2 2 290,638 140,154
3 162,330 35,451
2 Total 693,466 211,862
2 86,602 46,215
3 3 451,989 104,278
4 23,274 985
6 173,267 34,960
3 Total 735,132 186,438
3 103,436 14,999
4 4 449,793 14,567
5 122,443 13,663
7 27,310 3,690
4 Total 702,982 46,919
c 4 165,790 16,837
5 595,312 113,514
5 Total 761,102 130,351
4 54,122 808
6 6 538,413 64,921
7 148,175 54,401
6 Total 740,710 120,130
2 91,494 61,831
4 4 24,774 9,089
6 6,074 638
7 542,269 332,470
7 Total 664,611 404,028
Grand Total 5,024,279 1,288,159
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CRA Figure 4.27 Core Retention of Total and Black Population: 2011 Existing v Cooper 3

Existing District Cooper Plan 3 %Total of Dist %Black Alone
1 1 426,385 65,302
2 299,891 123,129
1 Total 726,276 188,431
1 291,368 58,001
2 2 197,084 100,465
3 205,014 53,396
2 Total 693,466 211,862
2 61,399 29,929
3 3 457,340 119,693
4 43,141 1,859
6 173,252 34,957
3 Total 735,132 186,438
4 433,647 27,308
4 5 122,443 13,663
6 95,902 5,691
7 990 257
4 Total 702,982 46,919
5 4 165,790 16,837
5 595,312 113,514
5 Total 761,102 130,351
3 55,401 7,040
6 6 448,391 42,223
7 236,918 70,867
6 Total 740,710 120,130
2 159,378 109,131
- 4 25,177 2,790
6 210 0
7 479,846 292,107
7 Total 664,611 404,028
Grand Total 5,024,279 1,288,159
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CRA Figure 4.28 Core Retention of Total and Black Population: 2011 Existing v Cooper 4

Existing District CooperPlan4  %Total of Dist %Black Alone
1 1 426,387 65,301
2 299,889 123,130
1 Total 726,276 188,431
1 291,368 58,001
) 2 255,316 124,383
3 87,977 18,126
6 58,805 11,352
2 Total 693,466 211,862
2 31,005 21,141
3 3 613,024 156,680
6 91,103 8,617
3 Total 735,132 186,438
3 5,367 69
4 4 509,535 27,431
5 122,443 13,663
7 64,637 5,756
4 Total y 702,982 46,919
5 4 165,790 16,833
5 595,312 113,518
5 Total 761,102 130,351
3 10,387 3,000
6 4 42,429 719
6 558,272 68,936
7 129,622 47,475
6 Total 740,710 120,130
2 131,544 93,084
7 6 9,573 1,153
7 523,494 309,791
7 Total 664,611 404,028
Grand Total 5,024,279 1,288,159
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CRA Figure 4.29 Core Retention of Total and Black Population: 2011 Existing v Cooper 5

Existing District CooperPlan 5 %Total of Dist %Black Alone
1 1 496,998 78,037
2 229,278 110,394
1 Total 726,276 188,431
1 220,757 45,126
2 2 283,558 121,176
3 189,151 45,560
2 Total 693,466 211,862
2 61,399 29,929
3 3 473,201 120,495
4 23,274 985
6 177,258 35,029
3 Total 735,132 186,438
4 453,423 14,370
a 5 122,443 13,663
6 103,436 14,999
7 23,680 3,887
4 Total 702,982 46,919
5 4 165,790 16,837
5 595,312 113,514
5 Total 761,102 130,351
3 55,401 7,040
6 4 54,122 808
6 436,851 48,645
7 194,336 63,637
6 Total 740,710 120,130
2 143,518 99,542
4 4 21,146 7,577
6 210 0
7 499,737 296,909
7 Total 664,611 404,028
Grand Total 5,024,279 1,288,159
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CRA Figure 4.30 Core Retention of Total and Black Population: 2011 Existing v Cooper 6

Existing District CooperPlan 6 %Total of Dist %Black Alone

1 1 413,191 51,019
2 313,085 137,412
1 Total 726,276 188,431
1 304,562 61,086
2 2 183,890 97,380
3 180,759 47,199
7 24,255 6,197
2 Total 693,466 211,862
2 61,399 29,929
3 3 481,593 120,738
6 192,140 35,771
3 Total 735,132 186,438
4 75,808 17,421
a 5 122,443 13,663
6 105,133 15,001
7 1,598 834
4 Total K 702,982 46,919
5 4 165,790 16,833
5 595,312 113,518
5 Total 761,102 130,351
3 55,401 7,040
6 4 54,122 808
6 415,045 43,122
7 216,142 69,160
6 Total 740,710 120,130
2 159,381 106,285
7 4 24,034 2,208
6 5,437 563
7 475,759 294,972
7 Total 664,611 404,028
Grand Total 5,024,279 1,288,159
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Appendix 5

Compactness Analysis
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Appendix 5 Compactness M easur es

Source: https://fisherzachary.github.io/public/r-output.html
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Appendix 5 Compactness M easur es (continued)
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Duchin Compactness Appendix

Appendix 5.1 Duchin Compactness Plan A

District Polsby-Popper Schwartzberg Reock Convex_Hull Total
1
2 0.34
3 0.26 0.51 0.49 0.78 2.04
4
5 0.39 2.26
6 0.22 0.47 0.32 0.70 1.71
7 0.28 0.53 0.39 0.83 2.02

Sum 1.80 3.49 2.76 5.29
Average 0.26 0.50 0.39 0.76

Appendix 4.2 Duchin Compactness Plan B

District Polsby-Popper Schwartzberg Reock Convex_Hull Total
1
2 0.19 0.43 0.34 0.67 1.63
3 0.23 0.48 0.35 0.67 1.73
4 0.40 0.63 0.42 0.87 2.32
> O
6 0.25 0.50 . s 0.80 2.06
7 0.23 0.48 0.31 0.77 1.80

Sum 1.98 3.64 2.64 5.30
Average 0.28 0.52 0.38 0.76

Appendix 4.3 Duchin Compactness Plan C

District Polsby-Popper Schwartzberg Reock Convex_Hull Total
1
2 N 0.67
3 0.28 0.53 0.38 0.76 1.94
4 0.32 0.57 0.44 0.85 2.18
5
6 0.18 0.42 0.40 0.73 1.73
7 0.18 0.43 0.28 0.75 1.64
Sum 1.80 3.46 2.43 5.27
Average 0.26 0.49 0.35 0.75

Appendix 4.4 Duchin Compactness Plan D

District Polsby-Popper Schwartzberg Reock Convex_Hull Total
1
2 0.34
3 0.26 0.51 0.49 0.78 2.05
4
5 0.39 2.26
6 0.19 0.44 0.33 0.67 1.62
7 0.27 0.52 0.51 0.81 2.10
Sum 1.75 3.45 2.88 5.19
Average 0.25 0.49 0.41 0.74
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Cooper Compactness Appendix

Appendix 4.5 Cooper Compactness Plan 1

District Polsby-Popper | Schwartzberg Reock Convex_Hull Total
1 0.15 0.38
2 0.14 0.37 0.33 0.61 1.45
3 0.14 0.38 0.37 057 1.46
4 0.21 0.46 0.28 0.69 1.64
5 0.33
6 0.16 0.39 0.73 1.75
7 0.37 0.64 1.50
Sum 1.26 2.93 2.35 4.65
Average 0.18 0.42 0.34 0.66
Appendix 4.6 Cooper Compactness Plan 2
District Polsby-Popper | Schwartzberg Convex_Hull
1 0.14 0.37
2 :
3 0.14 0.38 .05
4 0.21 0.46 0.28 0.69 1.64
5 033 o8 209 |
6 0.17 0.41 o052
7 0.13 0.36 0.40 0.61 1.48
Sum 1.23 2.88 2.39 4.56
Average 0.18 0.41 0.34 0.65
Appendix 4.7 Cooper Compactness Plan 3 ‘
District Polsby-Popper | Schwartzberg Reock Convex_Hull Total
1 0.16 0.40
2 0.22 0.47 0.39 0.74 1.81
3 0.16 0.40 0.41 0.65 1.63
4 \ 0.31
5 < 0.33
6 0.72 1.68
7 0.15 0.39 0.30 0.66 1.49
Sum 1.28 2.95 2.40 4.78
Average 0.18 0.42 0.34 0.68
Appendix 4.8 Cooper Compactness Plan 4
District Polsby-Popper Schwartzberg Reock Convex_Hull Total
1 0.40
2 0.18 0.42 0.36 0.70 1.67
3 0.24 0.49 0.33 0.79 1.85
4 0.22 0.47 0.30 0.72 1.71
5 033 o8 200 |
6 0.35 0.65 1.49
7 0.24 0.49 0.78 1.91
Sum 1.50 3.21 2.29 5.07
Average 0.21 0.46 0.33 0.72
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District Polsby-Popper Schwartzberg Reock Convex_Hull Total
1
2 0.19 0.44 039 0.70 1.72
3 0.18 0.43 0.33 0.62 1.56
4 0.20 0.45 0.29 0.68 1.61
5 0.33
6 0.30 0.66 1.46
7 0.65

Sum 1.28 2.95 2.05 4.69
Average 0.18 0.42 0.29 0.67
Appendix 4.10 Cooper Compactness Plan 6

District Polsby-Popper Schwartzberg Reock Convex_Hull Total
1 0.12 0.34
2 0.11 0.33 0.29 0.57 1.31
3 0.16 0.40 03 0.63 1.54
4 0.18 0.43 0.30 0.70 1.62
5 0.33
6 0.29 0.65 1.34
7 0.56 1.33

Sum 1.11 2.72 213 4.46
Average 0.16 0.39 0.30 0.64
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Map Appendices

Alabama Maps
Map Appendix 1 (State of Alabama 2021 Enacted Plan)

Map Appendix 2 (State of Alabama 2011 and 2021 Enacted Plans)

Map Appendix 3 (State of Alabama Enacted Plan Percent Black Alone VAP by VTD)
Map Appendix 4 (State of Alabama Voting Age Population by VTD)

Duchin Maps

Map Appendix 5 (Duchin Plan A/1 and Alabama Existing Districts)

Map Appendix 5A (Duchin Plan A/1 Plan Percent Black Alone VAP by VTD)
Map Appendix 6 (Duchin Plan B/2 and Alabama Existing Districts)

Map Appendix 6A (Duchin Plan B/2 Plan Percent Black Alone VAP by VD)
Map Appendix 7 (Duchin Plan C/3 and Alabama Existing Districts)

Map Appendix 7A (Duchin Plan C/3 Plan Percent Black Alone VAP by VTD)
Map Appendix 8 (Duchin Plan D/4 and Alabama Existing Disiricts)

Map Appendix 8A (Duchin Plan D/4 Plan Percent Black Alone VAP by VTD)
Cooper Maps

Map Appendix 9 (Cooper Plan 1 and Alabama i=xisting Districts)

Map Appendix 9A (Cooper Plan 1 Plan Percent Black Alone VAP by VTD)
Map Appendix 10 (Cooper Plan 2 and Alabama Existing Districts)

Map Appendix 10A (Cooper Plan 2 Plan Percent Black Alone VAP by VTD)
Map Appendix 11 (Cooper Plan 3 and Alabama Existing Districts)

Map Appendix 11A (Cooper Plan 3 Plan Percent Black Alone VAP by VTD)
Map Appendix 12 (Cooper Plan 4 and Alabama Existing Districts)

Map Appendix 12A (Cooper Plan 4 Plan Percent Black Alone VAP by VTD)
Map Appendix 13 (Cooper Plan 5and Alabama Existing Districts)

Map Appendix 13A (Cooper Plan 5 Plan Percent Black Alone VAP by VTD)
Map Appendix 14 (Cooper Plan 6 and Alabama Existing Districts)

Map Appendix 14A (Cooper Plan 6 Plan Percent Black Alone VAP by VTD)

Thomas M. Bryan  Alabama Duchin and Cooper Demographers Report  P.60

12/20/2021



Case 2:21-cv-01530-AMM  Document 74-1 Filed 12/21/21 Page 61 of 88

ThomasM. Bryan  Alabama Duchin and Cooper Demographers Report  P.61  12/20/2021



Case 2:21-cv-01530-AMM  Document 74-1 Filed 12/21/21 Page 62 of 88

Map Appendix 1 (State of Alabama 2021 Enacted Plan)
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Map Appendix 2 (State of Alabama 2011 and 2021 Enacted Plans)
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Map Appendix 3 (State of Alabama Enacted Plan Percent Black Alone VAP by VTD)
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Map Appendix 4 (State of Alabama Voting Age Population by VTD)
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Map Appendix 5 (Duchin Plan A/1 and Alabama Existing Districts)
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Map Appendix 5A (Duchin Plan A/1 Plan Percent Black Alone VAP by VTD)
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Map Appendix 6 (Duchin Plan B/2 and Alabama Existing Districts)
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Map Appendix 6A (Duchin Plan B/2 Plan Percent Black Alone VAP by VTD)
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Map Appendix 7 (Duchin Plan C/3 and Alabama Existing Districts)
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Map Appendix 7A (Duchin Plan C/3 Plan Percent Black Alone VAP by VTD)
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Map Appendix 8 (Duchin Plan D/4and Alabama Existing Districts)
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Map Appendix 8A (Duchin Plan D/4 Plan Percent Black Alone VAP by VTD)
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Map Appendix 9 (Cooper Plan 1 and Alabama Existing Districts)
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Map Appendix 9A (Cooper Plan 1 Plan Percent Black Alone VAP by VTD)
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Map Appendix 10 (Cooper Plan 2 and Alabama Existing Districts)
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Map Appendix 10A (Cooper Plan 2 Plan Percent Black Alone VAP by VTD)
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Map Appendix 11 (Cooper Plan 3 and Alabama Existing Districts)
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Map Appendix 11A (Cooper Plan 3 Plan Percent Black Alone VAP by VTD)
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Map Appendix 12 (Cooper Plan 4 and Alabama Existing Districts)
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Map Appendix 12A (Cooper Plan 4 Plan Percent Black Alone VAP by VTD)
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Map Appendix 13 (Cooper Plan 5 and Alabama Existing Districts)
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Map Appendix 13A (Cooper Plan 5 Plan Percent Black Alone VAP by VTD)
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Map Appendix 14 (Cooper Plan 6 and Alabama Existing Districts)
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Map Appendix 14A (Cooper Plan 6 Plan Percent Black Alone VAP by VTD)

ThomasM. Bryan  Alabama Duchin and Cooper Demographers Report P.88  12/20/2021



Case 2:21-cv-01530-AMM  Document 74-2 Filed 12/21/21 Page 1 of 5

IN THE UNITED STATES DISTRICT COURT
FOR THE NORTERN DISTRICT OF ALABAMA
(SOUTHERN DIVISION)
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In this supplemental expert report, | write to raise some questions concerning reports issued by
plaintiffs’ experts Professor Maxwell Palmer and Professor Baodong Liu. Both Professor Palmer
and Professor Liu conducted a series of racially polarized voting analyses.

My concerns are as follows:

1. Professor Palmer relies on Citizen Voting Age Population from the Census. Although these
data come from the U.S. Census Bureau, they are based on survey data from the American
Community Survey (ACS) and not on the population enumeration data collected every decade
(P.L. 94-171).1 As such, these figures are actually estimates which come with a margin of error.
Unlike most states, Alabama records the race of registrants in its voter registration database.
Combining this source with voter history files also allows one to calculate turnout by race. In this
case, these are not estimates, but actual counts of registration and turnout by race. Additionally,
the CVAP data from the ACS are only available down to the block group level. Districting plans
that are drawn at the block-level would require one to disaggregate the CVAP data to that level.
While this can be done, one is required to make a number of assumptions about the manner in
which the CVAP block group data should be disaggregated to the respective blocks in the
group.? This process may, in turn, also introduce another source of potential error.

2. Professor Palmer obtained most of the data he used in his analyses from the Redistricting Data
Hub website. Under the data for Alabama hosted on thisvvebsite, a document provides a detailed
set of notes on data collection and management. Precinct-level election data merged with
precinct geography shapefiles are provided on this:site. But, there are a number of potential notes
of caution. For example, this organization repozts they “were not able to replicate joining
election data and precinct boundaries because we did not have precinct boundary data for every
county.”® It is unclear from his report how much time Professor Palmer engaged in to validate
the quality of data housed on the Redistricting Data Hub website.

As an example, the VTDs (precin¢ts) on the Redistricting Data Hub’s website for Washington
County do not comport with the actual precinct boundaries. After examining the VTD shapefiles
for Washington County on the Redistricting Data Hub website, | was able to determine they were
represented by Figure 1 below (red lines). However, after consultation with Washington County
election officials, I was able to determine Washington’s voting precincts are actually represented
by Figure 2 (green lines).

ISee Citizen Voting Age Population by Race and Ethnicity (https://www.census.gov/programs-surveys/decennial-
census/about/voting-rights/cvap.html).

2See Citizen Voting Age Population by Race and Ethnicity (https://www.census.gov/programs-surveys/decennial-
census/about/voting-rights/cvap.html).

3Found at: https://redistrictingdatahub.org/wp-content/uploads/2021/06/al_vest_20_validation_report.pdf.
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3. For 2020, Professor Palmer reparts that he uses actual turnout data by race, again obtained
from the Redistricting Data Hub website. These data were derived from a commercial vendor L2.
Although Alabama does record data on the race of registrants, L2 instead imputes the race of
registrants in its database. Using the voter registration and history files from the Alabama
Secretary of State, I was able to compare L2’s racial turnout data to the state’s. By county, the
L2 data consistently underestimated the percentage of white voters by an average of 4.3%.* On
the other hand, the percentage of other voters was consistently overestimated by L2 by an
average of 4.2% at the county-level.®> The percentage of black voters was overestimated by L2 in
some counties and underestimated in others. While these discrepancies in the L2 turnout data
may not appear to be all that sizable, they certainly could make a difference in a district
functionality analysis where the racial composition of the district in question is evenly divided.

4. Professor Liu provides a number of district functionality tests in his report that record a
column for turnout. I am unsure how exactly this figure is calculated or the manner in which it is
used in determining functionality as there are no explanatory notes provided. They appear to be
estimates; again this property does not need to be estimated in Alabama. If one assumes these are

“Calculated as the mean of (L2 Percent White-SOS Percent White) for Alabama’s 67 counties.
The other category comprises any voter who is not identified as white or black.
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turnout rates by racial group, then in every case reported in Tables 4-7, the black turnout rate
exceeds that for whites (twelve out of twelve times) and in some cases by ten percentage points.
But, data from the Alabama Secretary of State suggest that white turnout is typically slightly
higher than black turnout. For example, in my initial report in this matter for the 2020
presidential election in CD 7 (Adopted) white turnout based on SOS figures was 63.6%,
compared to 57.9% for blacks. Professor Liu reports black turnout for the 2018 Lieutenant
Governor’s race for Adopted CD 7 at 50.3%, compared to 41.5% for whites.

5. Professor Liu also reports using any-part Black VAP in the functional (effectiveness) analyses
presented for his report (see Footnote 20 of his report). However, this raises a valid question as
to whether individuals who are multi-racial (in this case any-part Black) vote cohesively with the
population of single-race groups (in this case single-race, non-Hispanic Blacks). | am unable to
determine exactly how Professor Palmer operationalized racial categories in his analyses based
on his report. To the best of my knowledge, racial classifications in the Alabama voter
registration database are based on single-race categories.
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