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REDISTRICTING AFTER CALLAIS: LOCATING ALABAMA’S CONGRESSIONAL
MAPS AGAINST A RACE-NEUTRAL BENCHMARK

Abstract: In Louisiana v. Callais, the Supreme Court held that drawing congressional
districts on the basis of race was unconstitutional. Shortly after, the Court applied the
Callais standard to Alabama in Allen v. Milligan, where the Court struck down a court-
ordered, racially-gerrymandered map and replaced it with the one drawn by the state’s
Republican legislature. Callais will, no doubt, transform redistricting. We investigate the
potential future of redistricting by comparing Alabama’s disputed maps to 100,000 maps
generated by computer using only traditional, race-blind criteria. Our findings are stark:
given the state’s geographically disperse black population, a race-neutral process almost
never produces even a single district in which Black voters can elect their preferred
candidates, and once the actual votes are counted, nearly every neutral map lets
Republicans win at least six of the seven seats. A Republican sweep of all seven seats is
supported by thousands of race-neutral maps. The two-Black-district plan that a three-
judge district court ordered in 2023 is one no neutral process generates on its own; reaching
it requires deliberately concentrating Black voting strength. The same is true for the
Court’s recently approved map drawn before Callais and enacted by Alabama’s
legislature —it is likewise drawn with race in mind. Our analysis thus reveals that
Republicans in Alabama, at least in the present environment, need not turn to blatant
partisan gerrymandering to sweep the state; they may rely on neutral maps with good
properties.

I. Introduction

In the spring of 2026, two Supreme Court actions reshaped the law of racial vote dilution, and
Alabama’s seven congressional districts were directly impacted. On April 29, the Supreme Court
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decided Louisiana v. Callais, holding that a second majority-Black district the Louisiana legislature
had drawn to comply with Section 2 of the Voting Rights Act was an unconstitutional racial
gerrymander that the Act neither required nor supported.: Within weeks the fight reached
Alabama, whose maps had produced Singleton v. Allen three years before in 2023, in which a
three-judge district court imposed a map containing one Black-majority-district and a second
near-Black-majority district thereby permitting the Black population to elect the candidate of their
choice (and not just any Democratic candidate).2 On June 2, 2026, given its recent ruling in Callais,
the Court in Allen v. Milligan let Alabama set aside that map and instead use the legislature’s own
map drawn in 2023 before Callais with a single majority Black district and one Democratic-leaning
district.3 The political blowback was immediate: many liberal pundits immediately claimed that
the Court’s decision to erase a majority-Black district was simply a deliberate partisan attack on
minority voters.+

The Callais decision, while described by the Court as an update to the previously controlling
Gingles framework,s is fundamentally transformative, and not just for Alabama. As the Court
observed, the legal “problem stemmed from the long-unresolved question whether compliance
with the Voting Rights Act provides a compelling reason that may justify the intentional use of
race in drawing legislative districts. For over 30 years, we have assumed for the sake of argument
that the answer is yes.”¢ Now, under Callais, the answer is no; the Court concluded that when
drawing maps a state “cannot use race as a districting criterion.””? So while gerrymandering
Congressional districts to a achieve partisan advantage is fair play,s the intentional use of race in

1 Louisiana v. Callais, 146 S. Ct. 1131 (2026).

2 Singleton v. Allen, 782 F. Supp. 3d 1092 (N.D. AL 2025), aff'd in relevant part, Allen v. Milligan, 599 U.S. 1 (2023)
(Milligan I).

3 Allenv. Milligan, __U.S. __, 2026 U.S. LEXIS 2355 (2026) (Milligan II).

4 See, e.g., M. Gay, A Shocking Betrayal of Black Americans, NEW YORK TIMES (June 5, 2026) (available at:
https:/ /www.nytimes.com/2026/06/05/ opinion/ voting-rights-act-black-voters-south.html); R. Marcus, The Supreme
Court’s Latest Blow to Black Voters’” Rights, THE NEW YORKER (June 8, 2026) (available at:
https:/ /www.newyorker.com/news/the-lede/the-supreme-courts-latest-blow-to-black-voters-rights); A. Serwer, The

Supreme Court Has Invented a Right to Discriminate, THE ATLANTIC (June 5, 2026) (available at:
https:/ /www.theatlantic.com/ideas/2026/06/alabama-racial-discrimination-voting / 687448).

5 Thornburg v. Gingles, 478 U.S. 30 (1986).
6  Callais, 146 S. Ct. at 617.
7 Callais, id. at 635.

8 Ruchov. Common Cause, 588 U.S. 684, 948 (2019) (federal courts are not equipped to apportion political power
as a matter of constitutional law); see also Tangipa v. Newsom, 816 F. Supp. 3d 1081 (D.C. Cal 2026), cert. denied 2026 U.S.
LEXIS 711 (2026).
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drawing maps is unconstitutional.? As many existing state maps do incorporate race in their
construction, including Alabama’s maps, Callais will transform redistricting efforts. In many
states, map-making has been turned on its head — the change from race playing a central role in
redistricting to playing no role at all. In the aftermath of Callais, a policy-relevant question is how
redistricting plays out under race-neutral mapmaking. One answer is obvious enough: since
many existing maps enhanced minority political power under Gingles, the removal of race from
consideration will reduce the voting power of minorities relative to the status quo. Chen and
Stephanopoulos (2021) document this result for state-level legislative districts.10

Every claim that a districting plan dilutes, packs, or gerrymanders is implicitly comparative,
it presupposes a baseline against which the planisjudged. As]Judge Frank Easterbrook observed,
the central difficulty is “relative to what?”11 There is no naturally given map to compare against,
and the choice of baseline can drive the conclusion. In light of Callais, we answer that question
directly: the baseline is the distribution of plans a race-neutral process produces, and we locate
the disputed maps within it. We assemble an ensemble of 100,000 race-neutral congressional
maps for Alabama’s seven congressional districts under Alabama’s own mandatory criteria:
equal population, contiguity, compactness, and respect for county lines, but with no use of race
or party.2 This ensemble is then used for several purposes, including an assessment of the three
Alabama maps subject to recent redistricting disputes satisfy race neutrality. Finally, we illustrate
the future of Alabama’s map by selecting maps from the race-neutral ensemble.

9  The Callais decision is arguably another step in the ongoing dismantling of the legal concept of disparate
impact, where discrimination need not be intentional if its effect is discriminatory. See, e.g., L. Chuang, The End of
Disparate Impact? Center for Equal Opportunity (October 29, 2025) (available at: https:/ /ceousa.org/2025/10/29/ the-
end-of-disparate-impact); Restoring Equality of Opportunity and Meritocracy, The White House, Executive Orders (April
23, 2025) (available at: https://www.whitehouse.gov/presidential-actions/2025/04/restoring-equality-of-
opportunity-and-meritocracy).

10 J. Chen and N.O. Stephanopoulos, The Race-Blind Future of Voting Rights, 130 YALE LAW JOURNAL 862 (2021).

11 The idea of race-neutral mapping goes back to Gonzalez v. City of Aurora, where Judge Frank Easterbrook asked
“[d]iluted relative to what benchmark?” Gonzalez v. City of Aurora, 535 F.3d 594, 598 (7th Cir.), reh’g denied, 2008 U.S.
App. LEXIS 18443 (2008). He then proposed as one standard “the outcome of a race-neutral process in which all
districts are compact.” Id.

12 Jllustrative maps “must meet all the State’s legitimate districting objectives, including traditional districting
criteria and the State’s specified political goals. If the State’s aims in drawing a map include a target partisan
distribution of voters, a specific margin of victory for certain incumbents, or any other goal not prohibited by the
Constitution, the plaintiffs’ illustrative maps must achieve these goals just as well.” Callais, supra n. 1, 146 S.Ct at 635.
A similar procedure was conducted by Dr. Kosuke Imai in the Merrill v. Milligan litigation. See Supplemental Joint
Appendix, Merrill v. Milligan (No. 21-1086, Filed Dec. 27, 2021) at p. 56-71 (available at:
https:/ /www.supremecourt.cov/DocketPDF/21/21-
1086/221826/20220425150837756_42140%20pdf %20Bowdre %201V %20Supplemental %20]A.pdf), where thousands of
race-neutral maps produced no Black-majority districts in Alabama.
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An assessment of Alabama’s three debated maps is unequivocal. Of the 100,000 maps from
the race-neutral ensemble, given the particular demographics of Alabama a Black-majority
district essentially never appears (only twice in 100,000 maps, an extreme tail event). Thus, even
a single Black-majority district suggests a racial gerrymander in favor of minorities, not against
them. In no instance do two Black majority districts appear. The district court’s Remedial Map
(which the Supreme Court set aside in Milligan I), with one Black-majority district and nearly a
second, is outside the set of race-neutral maps. All three Alabama maps—the district court’s
rejected 2021 Map, the district court’s Remedial Map, and the Supreme Court’s approved map —
are all race-conscious maps favoring Black voters in some respects, though in different ways and
with different consequences. None of the three maps have a parallel in the race-neutral ensemble.

Importantly, these results arise solely from where Black people live, not from a partisan
gerrymander; party plays no role in the construction of the ensemble. While one media outlet
proclaimed that the Court’s ruling in Milligan 1 “allows Alabama to implement a racist map that
wipes out Black representation,”1? the reality is that the Court approved a “racist map,” just one
perhaps less racially motivated than the map it replaced (the Remedial Map).1# The rejected 2021
Map provides a single Black-majority district, which our colorblind process does not support, but
it also dilutes Black voting power in the process (it packs one district, and cracks another). The
Remedial Map’s two districts are neutral on dilution but racially gerrymandered in the extreme.
The new, court-approved Operating Map with one Black-majority district also consciously builds
a minority district.

As afinal step, we illustrate the set of maps from the ensemble that likely permits Republicans
to occupy all seven of the Alabama’s congressional districts; approximately 24.2% of maps in the
ensemble do so. A more common result is one Democratic district (71.6% of maps), but two
Democratic seats is a rare event (4.2% of maps). Republicans in Alabama, at least in the present
environment, need not turn to blatant partisan gerrymandering to sweep the state; they may rely
on neutral maps with good properties.

As with all Supreme Court opinions, the implementation now moves downstream to lower
courts and legislatures, both having an often-clouded understanding of the Court’s intent. Thus,
we make no legal prognostications. The analysis is positive, not normative; it does not contend
that the use of race in districting is, in itself, lawful or unlawful, required or forbidden. Those
questions belong to the courts and to the legislature. What we offer is the benchmark made

13 D. Lithwick and M.]. Stern, Sonia Sotomayor Bluntly Exposed the Supreme Court’s Latest Voting Rights Lie, SLATE
(June 03, 2026) (available at: https:/ /slate.com/news-and-politics /2026 /06 /sonia-sotomayor-exposes-supreme-court-
lies.html).

14 This same article also errors in using the term “Black representation,” as Section 2 specifically rejects the
requirement that minorities be elected.
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concrete, a map a race-neutral process would draw for Alabama and the location of each enacted
plan against it.

This work is exploratory and does not exhaust the space of reasonable modeling choices. The
results depend on the geographic unit, the operationalization of the traditional districting criteria,
the population tolerance, the particular simulation and optimization settings. We offer the
approach as a proof of concept for locating enacted plans relative to a neutral baseline, not as a
complete or definitive characterization.

II. The Race-Neutral Ensemble

A race-neutral ensemble is a large collection of districting maps drawn by a computer that
follows only neutral rules and pays no attention to race. Together the maps describe what
ordinary, colorblind districting produces in a state: how compact the districts tend to be, how
often counties stay whole, how close are their population counts, and so forth. This ensemble is
the benchmark —whether an enacted plan may be presumed to be race conscious is determined
by where that map sits among these neutral maps.

We build the ensemble with redist (McCartan and Imai 2023), the open-source R package
that has become the standard tool for this work in both scholarship and litigation.’> Its Monte
Carlo sampler grows a map one district at a time, partitioning the state into population-balanced,
contiguous, compact pieces, and repeats the process tens of thousands of times to produce a
representative sample of the maps the rules allow. Here, the sampler never sees race or election
returns. It works from geography, population, and county lines alone, and the racial and electoral
composition of each map is read off only afterward, by laying the finished map over the census
demographics and voting data.

The rules we impose are Alabama’s own mandatory criteria, drawn from the state’s adopted
redistricting guidelines: equal population, contiguity, compactness, minimal splitting of counties,
and population equality (here, capped at +1%).16 We do not impose the guidelines’ discretionary

15 C. McCartan and K. Imai, Sequential Monte Carlo for Sampling Balanced and Compact Redistricting Plans, 17
ANNALS OF APPLIED STATISTICS (2023); redist is available at: https:/ /alarm-
redist.org/redist/reference/redist smc.html.

16 Milligan I, supra n. 2, 599 U.S. at 20. The mandatory criteria correspond to Reapportionment Committee
Redistricting Guidelines § Il(a), (b) (population), (h) (compactness and contiguity), and (j)(iv) (county splits). The
discretionary criteria of § II(j), which the guidelines list out of order of precedence and commit to legislative discretion,
are not imposed. Communities of interest, left undefined in the guidelines, we test rather than assume; the Gulf Coast
community appears in 98 percent of neutral maps without being imposed. Imposing core-preservation and incumbent-
pairing constraints regardless leaves every result unchanged, including that no neutral map produces two majority-
Black districts. Adding additional constraints would change the ensemble, so in practice the criteria used to generate

(Footnote Continued....)
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criteria, and we exclude core preservation in particular by design, because the core might
preserve race-conscious maps drawn under historical interpretations of Section 2; preserving a
race-drawn district would import race into a baseline whose entire purpose is to withhold it. The
same is true for the pairing of incumbents, which we set aside. The data are the 2020 Census:
3,921 populated block groups carrying population and voting-age demographics.”” From a fixed
seed we draw 100,000 maps in two independent runs that agree closely, so the ensemble both
reproduces exactly and shows no sign of incomplete mixing. Milligan I mentions the legislature’s
desire to keep Mobile and Baldwin counties together (the Gulf Coast community of interest), but
we do not impose that restriction on the ensemble. The combination, however, appears in 98%
of ensemble maps. Election data come from the ALARM Project’s standardized 50-state
redistricting dataset (McCartan et al. 2022), which reports for each of Alabama’s 1,837 precincts a
“normal vote,” a composite two-party Democratic and Republican share averaged across recent
statewide general elections rather than any single contest, derived from Voting and Election
Science Team (“VEST”) returns.:s

A. The Court’s Criticism of Mapping

The natural objection to computer mapping is the one the Milligan I majority pressed. With
Alabama’s possible maps numbering in the “trillion trillions,” even two million simulated maps
“is not many maps at all,” and Section 2 “cannot require courts to judge a contest of computers
when there is no reliable way to determine who wins, or even where the finish line is.”1* This
commentary, preceding Callais, confuses a fraction with a standard error. The precision of an
estimated proportion depends on the number of maps drawn, not on what share of all possible
maps that number represents: it is the same arithmetic that lets a poll of a thousand speak for a
nation of millions. Thousands of draws estimate the chance that neutral districting yields, say, a
second Black-majority district to a known precision, and the “trillion trillions” never enter the
calculation. Nor is the answer a fragile tail that more maps would dislodge. It is a proportion at
or near zero, and drawing more maps sharpens that zero rather than moving it, which is why we
rely on proportions and percentiles and never the single most extreme map. The real limitation
is not sample size but specification —which neutral rules the ensemble is told to honor—and we
answer that by stating the rules explicitly.

the race-neutral ensemble must be explicit. We cap population equality at +1%, but different states may choose
different criteria, including Alabama which targets a near 0% deviation from equality.

17 Final maps are typically drawn at the census-block level, which permit the fine-tuning of a district’s
composition. Block level maps are computationally intensive and the block-group maps are sufficient for our purposes.

18 C. McCartan, C.T. Kenny, T. Simko, G. Garcia III, K. Wang, M. Wu, S. Kuriwaki and K. Imai, Simulated
Redistricting Plans for the Analysis and Evaluation of Redistricting in the United States: 50 State Simulations, 9 SCIENTIFIC
DATA 1-10 (2022).

19 Milligan I, supran. 2,599 U.S. at 75.

PHOENIX CENTER FOR ADVANCED LEGAL & ECONOMIC PUBLIC POLICY STUDIES
5335 Wisconsin Avenue, NW, Suite 440
Washington, D.C. 20015
Tel: (+1) (202) 274-0235 e Fax: (+1) (202) 318-4909
www.phoenix-center.org




PHOENIX CENTER POLICY BULLETIN NO. 86
Page 7 of 20

Where the number of generated maps matters most is when counts are used as descriptive
statistics. If an event occurs with probability 0.0001 (extremely rare), then ten thousand maps
produces a count of one (on average). If one-hundred thousand maps are produced, then the
count is on average 10, even though the probability remains tiny and fixed. When randomization
is used, different runs (under a different random seed) can be produce different tail counts. While
a person may ask how many Black-majority districts the ensemble produces, the more relevant
question is how likely it is, and we adhere, for the most part, to that correct interpretation of the
data.

B. A Race Optimized Map

To find the maps a process aimed at a racial target can produce, we replace random sampling
with optimization. The sampler draws maps and asks what a process typically yields, but
optimization searches for a single map and asks what is the most a process pursuing a goal can
achieve. Optimization is very strong form of racial preferencing and is the process likely used to
create all three of Alabama’s disputed maps. Optimizing district lines toward a racial target is
the very subordination of traditional, race-neutral principles to race that constitutes
predominance, so the relationship of optimized maps to the neutral ensemble is a reasonable
task.2

We use short-burst optimization (another 3,000 maps), a local search built on the same
redist machinery. The routine begins from one valid map and repeatedly proposes small
changes to it, reassigning units along the boundaries between adjacent districts, keeping a
proposed change only when it improves the stated objective and discarding it otherwise. The
objective here is the combined Black voting-age share of the two strongest Black districts, so each
accepted change leaves those two districts jointly stronger. The search proceeds in short bursts:
within a burst it takes a brief run of local moves and retains the best map reached, then begins
the next burst from that map, so the procedure hill-climbs, each burst starting where the last left
off. Subject to the same population, contiguity, compactness, and county-integrity rules as the
neutral sampler, it climbs steadily toward the maps that maximize the racial objective, maps a
random draw would essentially never reach. It seems this process is now prohibited by Callais,
and we show the race neutral ensemble can detect it.

20 See Miller v. Johnson, 515 U.S. 900, 916 (1995) (predominance exists where the legislature “subordinated
traditional race-neutral districting principles ... to racial considerations”); see also Cooper v. Harris, 581 U.S. 285, 291-92
(2017) (use of a fixed racial target evidences that race predominated); Bethune-Hill v. Va. State Bd. of Elections, 580 U.S.
178, 193-195 (2017) (mechanical racial floor is predominance evidence).
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C. Black Majority Versus Democratic Opportunity Districts

There are arguably three standards of Black voting power in Alabama, where nearly all Blacks
vote Democratic: (1) Blacks have a majority share in a district (a Black-majority district); (2) Blacks
have a near majority and can elect the candidate of their choice (a Black Opportunity District);
and (3) Blacks have a sufficient population share in a district that when combined with White
votes a Democratic candidate is elected (a Democratic Leaning District). The correlation of
Democratic share to Black voting-age population is 0.94 and the partial-correlation (by linear
regression) is 0.90 (¢ = 113.84, R2 = 0.86), so Black population and Democratic voting are nearly
perfectly correlated (about 9 of 10 Blacks vote Democratic in Alabama). Portions of Alabama'’s
Black population lives, however, in politically polarized areas (e.g., the Black Belt, where Whites
are strong Republicans and surround Black-majority areas). After Callais, targeting a Black
Majority District or Black Opportunity District seems forbidden, so we limit most of our attention
to Democratic Leaning Districts.

II1. Statistics of Interest

Interpreting the properties of thousands of maps in a concise manner presents challenges.
Some simple descriptive statistics measure existence: for example, how many majority-Black
districts appear in the ensemble. Existence statistics are not, however, measures of centrality:
they say nothing about what happens in the body of the distribution of race-neutral maps. Prior
to Callais, the possibility of drawing a well-behaved map embedding a racial preference was
standard practice (existence). After Callais, that practice seems forbidden. Here, we characterize
the distribution of race-neutral maps using two novel statistics that capture the essential elements
of race-neutral or race-conscious mapping. Spread measures the dilution of voting power through
packing and cracking and Level measures the building of districts in a way that strengthens
minority voting strength. In Alabama, the focus is on two districts, so we limit our attention to
two districts.

A. Summary Statistics

We propose two simple statistics for the purpose of characterizing the race-neutral ensemb]e:
Level and Spread. Both summarize a map by the Black voting-age shares of its two strongest Black
districts (the meaningful focus in Alabama, though these statistics can be generalized to more
districts and other races), which we write 41 and 4>, and locate those shares within the ensemble
by comparing them to their ensemble medians, m: and my, the shares of a typical map (the
ensemble’s central tendency). Level and Spread are measured as deviations from the neutral
ensemble’s own median districts, so they ask only how far a plan departs from what race-neutral
processes typically produce, not whether it clears any electoral-opportunity threshold. After
Callais, this deviation seems to be the right question as it turns on neutrality rather than
guaranteed minority opportunity and it lets a single pair of coordinates locate any plan, neutral,
race-conscious, or enacted, on the same benchmark.

PHOENIX CENTER FOR ADVANCED LEGAL & ECONOMIC PUBLIC POLICY STUDIES
5335 Wisconsin Avenue, NW, Suite 440
Washington, D.C. 20015
Tel: (+1) (202) 274-0235 e Fax: (+1) (202) 318-4909
www.phoenix-center.org




PHOENIX CENTER POLICY BULLETIN NO. 86
Page 9 of 20

The Spread adds the two deviations:

Spread =(d, —m, )+ (m, —d,)
:(d1 _dz)_(ml _mz) '

Spread grows when the strongest district is pushed above the typical map while the second is
pulled below it — the pattern of packing one district and cracking the other. High values of Spread
are consistent with, and provide evidence of, vote dilution through the concentration of Black
voters in one district at the expense of another.

(1)

The second, the Level, subtracts the two terms:

Level =(d, —m, ) —(m, —d,)

: (2)

=(d, +d,)—(m, +m,)
Level grows when both districts are built up together, above what a typical map carries, and so it
measures Black voting strength. A high Level means the two strongest Black districts collectively
contain more Black population than expected under neutrality, which is evidence of race
conscious construction.

The Spread and Level statistics form a two-dimensional space defined by the Black voting-age
shares of the strongest and second-strongest districts. Although the statistics are not
mathematically independent, they capture distinct dimensions of districting plans. In the
Alabama ensemble, their correlation is only -0.29, indicating that maps may exhibit substantial
vote dilution without substantial increases in aggregate district strength, and vice versa. A map
may dilute without building district strength, build strength without diluting, or do neither, and
the value of one tells you little about the other. Together they locate any map, neutral or enacted,
within the distribution rather than merely recording whether a feature exists, and they answer
the two distinct questions the law asks—vote dilution (the Spread) and building racial district
strength (the Level).

The 45-degree line, where Level equals Spread, is the locus on which the second-ranked district
sits exactly at its race-neutral median, so that only the first district is elevated. It separates
construction from dilution, and does so quantitatively: a plan’s signed vertical distance from the
line equals twice the second district’s deviation from neutral, since Level minus Spread reduces to
2(d2 — my). Plans above the line build the second district above its neutral median, lifting both
districts together, while plans below the line hold the second district below neutral, packing the
first at the second’s expense.
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B. A Significance Threshold

Race plays no role in constructing the ensemble; its maps are drawn from traditional criteria
alone. Software can just as easily draw maps with race in mind, and the plans such a race-
conscious process yields may fall well within the race-neutral ensemble. The two sets overlap: a
plan a neutral process produces can be identical to one drawn with race in view. Membership
therefore settles little. That a plan appears among the neutral maps does not show race played
no part in drawing it, and a plan need not be impossible under neutrality to carry a racial purpose.
The inference turns not on membership but on location, on how far into the tail of the neutral
distribution a plan lies. The logic is statistical. A plan near the center is one the neutral process
produces routinely; its position is as consistent with a neutral origin as with any other, and so
distinguishes little. A plan deep in the tail is one the neutral process produces only rarely, and
the deeper it lies, the less tenable it becomes that a neutral process produced it. The evidence is
therefore weakest in the body of the distribution, where every explanation looks alike, and
strongest in the tail, where the neutral account grows implausible. It is to the tail, and to where
the disputed plans fall within it, that the analysis now turns.

Hazelwood School District v. United States supplies a workable standard for when a statistical
disparity becomes evidence of intentional discrimination, and it does so in terms suited to an
ensemble analysis.22 Adopting the method the Court had set out months earlier in Castaneda v.
Partida,2 Hazelwood measured the gap between the outcome a process actually produced and the
outcome expected of a process that does not consider race, expressed in standard deviations. “As
a general rule for such large samples,” the Court explained, “if the difference between the
expected value and the observed number is greater than two or three standard deviations, then
the hypothesis that the jury drawing was random would be suspect to a social scientist.“»s The
logic maps onto a districting ensemble exactly: the set of race-neutral maps is the distribution of
outcomes expected of a process that ignores race, an enacted map is the observed outcome, and
the Court’s question, how far the observed outcome lies from what the neutral process would
produce, is the quantity an outlier analysis reports.

Two features of the Court’s framing govern how we apply it. The Court stated the rule as a
rule of thumb in standard deviations, not as a fixed significance level. The test is one-directional,
since the hypothesis at issue concerns disadvantage to a particular group. Because the ensemble
statistics (BVAP shares) are not normally distributed, we identify unusually extreme outcomes
directly from the empirical distribution of race-neutral plans (using Level and Spread). Consistent

2L Hazelwood Sch. Dist. v. United States, 433 U.S. 299 (1977).
2 Castaneda v. Partida, 430 U.S. 482, 496-97 at n. 17 (1977).

2 Hazelwood Sch. Dist., supra n. 21, 433 U.S. at 308-09 at n. 14 (applying the same standard-deviation test to
whether teachers were hired without regard to race).
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with Hazelwood’s two-standard-deviation rule of thumb, we focus on outcomes occurring in the
most extreme two percent of the race-neutral ensemble.2 A map beyond that point is one a race-
neutral process produces rarely or never. Thus, tail events are interpreted as when
“circumstances give rise to a strong inference that intentional discrimination occurred.”2

IV. Majority Existence in the Ensemble

Several important questions are answered from the ensemble’s properties. Given that the
debate in Alabama surrounds the number of Black-majority districts (or nearly so), it seems
sensible to start there. Opportunity districts are considered next. Then, we determine whether
any of the three Alabama maps lies inside the ensemb]e.

A. Black Majority Districts

First, what is the probability of observing a Black-majority district (Black population
share > 50%) in race-neutral districting? The answer is 0.00002 (or 0.002%). That is, the ensemble
contains only two Black majority districts out of 100,000 maps, or about one in 50,000. These two
maps are clearly above the 98% threshold. Is it safe to say that Alabama having even one Black-
majority district is profoundly unlikely; it is a bit less than one-third the probability of being hit
by lighting over a lifetime.2s For all practical purposes, the number of Black majority districts is
zero in race-neutral redistricting.

Second, what is the probability race-neutral districting in Alabama produces two Black-
majority districts? Note that the idea of two Black-majority districts is rooted in proportionality.
Blacks represent 26.5% of Alabama’s population, so naively under proportionality Blacks should
choose 1.86 of its congressional seats.” Yet, elections are by district (of which Alabama has only
a few) and by majority rules, so a 26.5% share gets you little. If the Black population was
uniformly distributed across the state, then the 26.5% share is small and Blacks have little voting
power. If the Black Population were geographically concentrated, then their influence would be
substantial. Yet, in Alabama, the Black population is geographically dispersed, locating primarily
in Mobile, Montgomery, Birmingham, and the Black Belt. These cities/areas are distant from
each other and thus difficult to collect into a single, compact district, without intent. As a result,
none of 100,000 maps has two Black-majority districts —almost none have even a single Black-
majority district. Given the properties of the race-neutral ensemble, after Callais the question

24 For the normal distribution, the two standard deviation tail is 97.72%, which we round to 98%.
%5 Callais, supran. 1,146 S. Ct. at 631.

2% How Dangerous is Lightning? National Weather Service (last visited June 5, 2026) (available at:
https:/ /www.weather.gov/safety/lightning-odds) (about 1/15300 = 0.000065 versus 0.00002).

27 Data available at: https:/ /www.census.gov/quickfacts/fact/table/ AL/PST045224.
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seems not to be whether Alabama has either one or two Black-majority districts, but whether even
one Black-majority district can be supported by a race-neutral process. The answer appears to be
no.

B. Black Opportunity Districts

Third, what is the probability of constructing Black-opportunity districts from the ensemble?
While a Black-majority district is essentially impossible, the opportunity to elect Black-favored
candidates is a different question, and the one targeted in the Remedial Map (at 47.5% BVAP).
We set the opportunity threshold to 47%. A single Black-opportunity district appears in 0.069%
of the ensemble’s maps—an extreme tail event (0.00069). Two Black-opportunity districts never
appear in the ensemble. In a post Callais world, where racial gerrymandering is prohibited, a
Black-majority or even a Black-opportunity district points to race-conscious mapping. Plainly,
Callais may transform redistricting in Alabama (and other states as well).

C. Democratic Leaning Districts

Fourth, how many Democratic-leaning districts appear in the ensemble. For this calculation,
we rely on the ALARM precinct-level voting data. We compute the number of seats Democratic
candidates are presumed to win given the map’s properties based on actual precinct-level election
returns. For 24.7% of the ensemble’s maps, no Democratic candidate is expected to win a seat,
while in 71.1% of the maps a Democratic candidate wins one seat. A Democratic candidate
winning two seats appears in only 4.2% of the ensemble’s maps. Applying the 98% threshold,
Democrats win zero seats in 24.2% of maps, one seat in 71.6% of maps, and two seats in 4.2% of
maps.

D. Three Alabama Maps

We now turn to the three Alabama maps debated across the assorted Milligan decisions. The
maps include the 2021 Map that provided one majority Black district, and a cracked second
district (BVAP = 0.541, 0.291); this map is the one rejected by the district court and replaced with
the Remedial map (BVAP = 0.507, 0.473). The third map is the 2023 Map that the Supreme Court
in Milligan II permitted the state to adopt—the Operative Map (BVAP = 0.507, 0.399).

Do any of these maps appear in the race-neutral ensemble? The answer is no; none have a
comparable in the ensemble. Figure 1 illustrates the location of the maps relative to the ensemble
in the Spread and Level space. A scatter plot of the ensemble is illustrated. The darker shade in
the ensemble indicates the 2nd and 98th percentile of the race-neutral ensemble, so locations
beyond this boundary are rare events by judicial standards related to racial discrimination. The
outlier boundaries are empirical percentiles of the race-neutral ensemble (on Level and Spread),
the Black-share value enclosing 98% of the 100,000 simulated plans for each ranked district, read
directly from the simulated distribution rather than from a normal approximation so that the
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asymmetric shape of the neutral tail is preserved. For reference, the green squares indicate the
two Black-majority districts in the ensemble, both in the far tails of the distribution.

Figure 1. Locating Alabama’s Three Maps on the Ensemble
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All three maps are outside the neutral set boundaries and the 98% threshold for Level and
Spread. Moreover, the three enacted maps fall on opposite sides of this 45 line. The Remedial
Map sits far above the line at near-zero Spread, the signature of pure construction, and the
Operative Map lies above it as well. The 2021 Map is the only one below the 45° line with its
cracked second district —the classic pattern of pack-and-crack dilution. A reasonable conclusion,
based on this ensemble, is that all three maps exhibit evidence of race conscious mapmaking and
all, in at least one respect, are in favor of Black voters (Level), which is perhaps unsurprising given
that all three maps were drawn before Callais. Only two of the 100,000 neutral plans contain a
Black-majority district, and neither falls within the 98th-percentile bounds of the neutral
distribution (the two green markers). Both lie below the 45 line, so in each the majority is reached
by packing the first district at the second’s expense rather than by building two.

The Operative Map, often described as discriminatory against the Black minority, is in fact
the opposite —the Level statistic is in the tail and lies outside the race-neutral ensemble, so the
Black-majority district was purposefully constructed. It is, however, below the 98% threshold for
Spread, so it is non-dilutive. There is an explanation. The Operative Map was drawn in 2023
before the Callais decision, so race remained a legitimate (if not required) input into mapmaking.
The Operative Map’s Callais defect is that is builds district-strength (Level) in a way race-neutral
mapping does not. Yet, relative to the race-neutral ensemble, it is not dilutive.
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The Remedial Map does not dilute (near zero Spread) but aggressively builds district strength
(Level), pointing to race conscious mapmaking, apparently in the extreme. In contrast, the 2021
Map fails on both counts; it both builds districts and dilutes. The 2021 Map packed and cracked,
granting one clear Black majority district at the expense of another. The 2021 Map is an extreme
outlier on Spread.

In sum, all three of Alabama’s maps present “circumstances [that] give rise to a strong
inference that intentional discrimination occurred,”? but in different ways. All three build Black
districts, and one dilutes. Criticisms of the Operative Map, therefore, must be more nuanced than
the typical criticism. The Operative Map actually favors Black voters in one respect (Level) relative
to a race-neutral ensemble, but it does not dilute their votes (Spread). It is, however, less favorable
to Black voters, which is the primary source of its criticism. In a Callais world, even the Operative
Map appears unconstitutional —it is well outside the neutral set.

E. Race Optimization

We may push this analysis a bit further by locating maps that embed no racial preference and
those that are optimized on race. In Figure 2, the blue crosses mark the outcomes of the
optimization procedure on race. These maps cluster near the Operative Map, but offer no support
for the Remedial Map or the 2021 Map. The Operative Map builds Black districts in a way race-
neutral mapmaking does not—it is optimized on race. Also, the figure shows that even racially
optimized maps can be dilutive, though not extensively so.

28 Callais, supran. 1,146 S. Ct. at 631.
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Figure 2. Locating the Race- Optimized Maps
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The Remedial Map is not supported on Level even with the race-based optimization routine.
It is an extreme outlier on Level. Certainly, some procedure can produce it, and presumably at
some point did, but its realization requires a more intense effort to optimize on race than our
optimization procedure. In any case, such optimization routines seem now prohibited by Callais.

V. A Race Neutral Map for Alabama

The race-neutral ensemble does not determine political outcomes. Choosing one of thousands
of race-neutral maps as “the map” is the legislature’s job and for the courts to evaluate. Figure 3
adds color (red) to the ensemble maps when the election data indicates that Republican
candidates likely win all seven congressional seats. All are within the thresholds on Level and
Spread, and hold the Gulf Coast together. There are thousands of maps for a Republican
legislature to select that allows for a party sweep, pulling only from a race-neutral mapping
process.
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Figure 3. A Republican Sweep in the Ensemble
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Many of these maps have very good properties. The white diamond marks one such map,
also illustrated in Figure 3. It is close to the center of Level and Spread, it is in the top 5% of the
minimum Polsby /Popper ratio (0.216), breaks the fewest number of counties (3), is below average
in breaking metropolitan areas (3) and school districts (8), and holds the Gulf Region together. It
satisfies the mandatory criteria and many optional requirements. Its two strongest Black districts
are a Black Belt district at 37.5% Black voting-age population and a Birmingham-anchored district
at 32.7%. Measured against actual votes, neither elects a Democratic candidate. The Black Belt
district, though it holds the most Black population, draws only 46 percent of the normal
Democratic vote, pulled down by the heavily Republican rural whites around it, while the more
Democratic of the two, the less-Black Birmingham district, reaches 49 percent and still falls a point
short. This map returns zero Democratic seats. Perhaps this is the near future of redistricting in
Alabama: a typical and community-respecting map a neutral process draws, scored on the votes
voters actually cast, comes up empty for Blacks and Democrats alike.
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Figure 4. One Democratic Seats in the Ensemble
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Figure 4 shows maps where one Democratic seat (on the same criteria) is available, with low
Level and negative Spread. The white diamond is a representative map. This map is within the
98% threshold, has a high minimum Polsby /Popper ratio (0.212), breaks the minimum number
of counties (3), breaks a below average metropolitan areas (3) and school districts (8). Its two
strongest Black districts are nearly identical in Black population, a Black Belt district at 37.8%
Black voting-age population and a Birmingham-anchored district at 36.7%. Against actual votes,
however, they diverge. The Black Belt district, though marginally the higher BVAP of the two,
draws only 45.3% of the normal Democratic vote and loses, pulled down by the surrounding rural
white Republican majority, while the less-Black Birmingham district reaches 52.7% and elects.
The plan returns a single Democratic seat, and the district that delivers it has the lower BVAP of
the two.
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Figure 5. Two Democratic Seats in the Ensemble
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Maps in the neutral ensemble can also produce two Democratic seats, as shown in Figure 4.
The white diamond is a representative map. While it has an elevated Level, it is within the 98%
threshold, has a high minimum Polsby/Popper ratio (0.225), breaks the minimum number of
counties (3), metropolitan areas (3), and school districts (6), and thus performs as well as the
Republican sweep map. Its two strongest Black districts are a Black Belt district at 41.7% Black
voting-age population and a Birmingham-anchored district at 38.6%. Against actual votes, both
elect. The Black Belt district draws 52% of the normal Democratic vote, and the less-Black
Birmingham district runs slightly ahead of it at 55%, each has clear Democratic majority. The
plan returns two Democratic seats, and it reaches them by building both districts up to roughly
forty percent Black rather than by packing either one, while remaining inside the neutral bounds
and more compact than the typical plan.

All three of these maps are acceptable on race-neutral grounds and all three have good
properties. Of the ensemble maps within the 2% and 98% bounds and keep the Gulf Coast
community intact, a Republican sweep is likely for 24.2% of the race-neutral maps, a single
Democratic seat for 71.6% of maps, and two Democratic seats for 4.2% of maps. None of these
maps has a Black-majority district; in Alabama, Black-majority districts appear to be a relic of the
pre-Callais world.

In the future, it seems sensible that the task of map makers and legislators are the constraints
put on a race-neutral ensemble. Such constraints are not beyond partisan gerrymandering and
the Gulf Coast community may be viewed as such. For Democrats, the Black Belt may be
considered a community of interest. Some constraints will matter, others perhaps less. What
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seems clear is that the specific constraints used to draw a race-neutral ensemble or map must be
clearly stated by map makers.

VI. Conclusion

For more than three decades, redistricting litigation focused on whether race-conscious
districting was necessary to provide minorities an equal opportunity to elect their preferred
candidates. After Callais, the relevant comparison is increasingly a race-neutral one: what maps
emerge when the districting process follows traditional criteria and does not consider race at all?
Alabama provides an instructive case study because its congressional maps have been at the
center of redistricting disputes.

A race-neutral ensemble reveals that Alabama’s demographics and population distribution
rarely produce Black-majority districts. Out of 100,000 race-neutral maps, only two contain even
a single Black-majority district, both extreme outliers in the ensemble’s distribution, and none
contain two. Counting the votes actually cast, a race-neutral process commonly yields one district
where Black voters, together with crossover support, can elect a Democrat, but it almost never
yields a district they can carry on their own, the candidate-of-choice standard at the heart of
Section 2, and essentially never yields a second. The practical implication is that post-Callais
disputes are likely to shift from majority-minority districts toward coalition politics.

The three Alabama maps considered here all depart materially from the race-neutral
benchmark, though in different ways. The 2021 Map both constructs and dilutes Black voting
strength. The Remedial Map aggressively constructs Black voting strength while avoiding
dilution. The Operative Map consciously builds one Black-majority district but builds up a
second Black district to forty percent, constructing Black voting strength but with less dilution
than the 2021 plan. None of the three maps resembles the outcome ordinarily produced by a race-
neutral process.

We see clearly in Alabama where the two visions of districting collide. One view says the
Voting Rights Act permits (if not requires) the lines to be drawn to the result, so a dispersed
minority is guaranteed a seat. The other says the lines should be drawn neutrally and the result
left to politics, to coalition and persuasion; that is the premise of both Callais and Milligan II.
Should the lines adjust to the politics, or should the politics adjust to the lines? As the
Constitution is “colorblind,”2 the Court has now ruled that the second view is more in tune with
the framer’s intent than the first.

The broader lesson extends beyond Alabama. Geography alone often constrains what
redistricting can accomplish. Where minority populations are geographically concentrated, race-

2 Milligan II, supra n. 3, slip op. at 1.
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neutral districting may naturally generate majority-minority districts. =~ Where minority
populations are dispersed, it may not. Callais does not change those demographic realities; it
changes how courts evaluate them. The proper comparison is no longer a hypothetical map
drawn with race as an objective, but the set of maps a race-neutral process produces. This
BULLETIN, which is exploratory and does not exhaust the space of reasonable modeling choices,
provides one way of making that comparison concrete.
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