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A Logical Model for Predicting Minority Representation: Application
to Redistricting and Voting Rights Cases
YUKI ATSUSAKA Rice University, United States

Understanding when and why minority candidates emerge and win in particular districts entails
critical implications for redistricting and the Voting Rights Act. I introduce a quantitatively
predictive logical model of minority candidate emergence and electoral success—a mathematical

formula based on deductive logic that can logically explain and accurately predict the exact probability at
whichminority candidates run for office andwin in given districts. I show that the logicalmodel can predict
about 90% of minority candidate emergence and 95% of electoral success by leveraging unique data of
mayoral elections in Louisiana from 1986 to 2016 and state legislative general elections in 36 states in 2012
and 2014. I demonstrate that the logical model can be used to answer many important questions about
minority representation in redistricting and voting rights cases. All applications of the model can be easily
implemented via an open-source software logical.

INTRODUCTION

U nder what conditions do racial minority candi-
dates enter and win elections in particular
districts? Answers to this question provide

critical normative and policy implications related to
the Voting Rights Act (VRA) and redistricting in the
U.S. (Bullock 2010; Davidson and Grofman 1994;
Grofman 1998; Grofman, Handley, and Niemi 1992).
To explain when and why minority candidates emerge
or not, the literature provides two competing theories,
which emphasize either voter demand (Abosch, Bar-
reto, and Woods 2007; Branton 2009; Casellas 2011;
Davidson and Grofman 1994; Lublin 1997; Lublin et al.
2009; Trounstine and Valdini 2008) or minority candi-
date supply (Fraga, Juenk, and Shah 2020; Juenke 2014;
Juenke and Shah 2015; 2016; Shah 2014), but the
interaction between the two has not been fully explored
(but see Canon 1999; Lublin et al. 2019). This article
integrates these competing theories under a unified
theory of minority candidates’ strategic entry: minority
candidates decide to run for office when they see a high
probability of winning based on district racial compos-
ition and prior electoral performance of coethnic can-
didates. Consequently, I argue that the percentage of
minority voters in a district remains the most important
determinant of minority descriptive representation
(Handley, Grofman, and Arden 1998; Hicks et al.
2018; Lublin 1997; Lublin et al. 2019; Reingold 2019),
but its influence varies by the performance of minority
candidates relative to their white counterparts in the
most recent election (and vice versa), which is a func-
tion of a host of other factors, including the relative
turnout rates of minority andwhite voters, the cohesion
of these groups, and strategic coordination among
candidates.

This article makes several contributions to the litera-
ture on minority representation and racial and ethnic
politics. First, it introduces a quantitatively predictive
logical model of minority representation following an
influential approach in comparative politics (Li and
Shugart 2016; Shugart and Taagepera 2017; Sikk and
Taagepera 2014; Taagepera 2007; 2008; Taagepera and
Nemčok 2019; Taagepera and Sikk 2010). Specifically, I
develop a parsimonious mathematical formula based
on deductive logic that can logically explain and accur-
ately predict minority candidate emergence and elect-
oral success in first-past-the-post (FPTP) elections. The
logical model states that the probability of minority
candidate emergence is a deterministic function of
(1) the vote shares of the most vote-earning minority
and white candidates in the most recent election and
(2) the percentage of minority voters in the electorate.
It suggests that minority candidates enter races when
they see a high probability of winning, which they
estimate using information from the most recent elec-
tion and district racial composition.

Moreover, I demonstrate how the logical model
unifies a range of factors that affectminority descriptive
representation. Specifically, I discuss that the past
minority electoral performance depends on the propor-
tion and turnout of minority voters (Grofman, Hand-
ley, and Lublin 2001), the level of minority bloc voting
and white crossover (or racially polarized voting)
(Engstrom 2015), and strategic coordination among
minority candidates (Schousen, Canon, and Sellers
1998). These three factors in turn depend on many
variables, including the sense of “electoral influence”
(Fraga 2018); district partisanship (Juenke and Shah
2016; Lublin et al. 2019); incumbency (Casellas 2011;
Voss and Lublin 2001); “racial threat” and “social
contact” (Avery and Fine 2012; Key 1949; Liu 2001a;
2001b; Oliver and Wong 2003); urbanization and resi-
dential segregation (Rocha and Espino 2009; Voss and
Miller 2001); the relative balance betweenminority and
white voters (Liu andVanderleeuw 2007); the legacy of
slavery-based economy (Acharya, Blackwell, and Sen
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2020); and election and candidate-specific factors such
as candidates’ names (Casellas 2011, 91–93), scandals
(Parent and Perry 2017), deracialized campaigns
(Vanderleeuw, Liu, and Marsh 2004), and natural dis-
asters (Liu and Vanderleeuw 2007). Additionally, I
show that the percentage of minority voters is import-
ant because it is closely related to the concept of the
threshold of exclusion (Brischetto and Engstrom 1997;
Engstrom 2010; Rae, Hanby, and Loosemore 1971). In
short, the logical model systematically summarizes a set
of important factors into a single equation with only
two terms, which also reconciles previous debates
over the necessity of majority-minority districts in
electing minority candidates (Cameron, Epstein, and
O’Halloran 1996; Grofman, Handley, and Lublin 2001;
Lublin 1997; 1999; Lublin et al. 2019).
Furthermore, I empirically assess the model predic-

tions by leveraging two unique data on mayoral elec-
tions in Louisiana from 1986 to 2016 and state
legislative general elections in 36 states in 2012 and
2014. The results show that the logical model can
accurately predict about 90% of Black, Latino, and
Asian candidate emergence and about 95%of electoral
success in 41 different electoral contexts.
Finally, I illustrate how researchers can use the logical

model to answer many important questions in redistrict-
ing and voting rights cases (for other useful tools in
redistricting, see e.g., Cho and Cain 2020; Gelman and
King 1994; Kaufman, King, and Komisarchik Forthcom-
ing;McGhee 2020). I demonstrate that the logical model
can be used to (1) predict the probability of minority
electoral success in various conditions (e.g., with differ-
ent percentages of minority voters, levels of minority
bloc voting and white crossover, and voter turnout),
(2) compute how much increasing the percentage of
minority voters in a district from A (e.g., less than 50)
to B (e.g., over 50) changes the probability of minority
electoral success (Hicks et al. 2018), (3) discover what
percentage of minority voters is “sufficient to provide
[them] with a realistic opportunity to elect their candi-
dates of choice” in given districts (Davidson and Grof-
man 1994, 5)with an electoral “sweet spot” (Lublin et al.
2019), (4) quantify howmuch a given district may poten-
tiallydiluteminorityvoting strengthby“packing”minor-
ity voters (Bullock 2010; Gerken 2001), and (5) predict
the number of minority officeholders at the jurisdiction
level (Grofman, Handley, and Lublin 2001, 1387). To
facilitate future applications, I offer an easy-to-use R
package logical that implements all the procedures
discussed in this article and Appendix C.

VOTER-DEMAND AND CANDIDATE-SUPPLY
THEORIES

To explain the relative lack of minority descriptive
representation, scholars have considered two compet-

ing theories: voter-demand and candidate-supply the-
ories (Juenke and Shah 2015; 2016).1 The demand-side
theory sees the relative dearth of minority politicians as
a minority candidate defeat problem. According to this
viewpoint, minority candidates cannot win electoral
contests outside of majority-minority districts due to
strong opposition from white voters (Abosch, Barreto,
and Woods 2007; Branton 2009; Casellas 2011; David-
son and Grofman 1994; Lublin 1997; Lublin et al. 2009;
Trounstine and Valdini 2008).2 Thus, the relative lack
of minority representatives is the result of white voters
who do not vote for minority candidates. An important
normative and policy implication of the voter demand
theory is that creation and maintenance of majority-
minority districts is the solution to minority underre-
presentation (but see Cameron, Epstein, and O’Hal-
loran 1996; Grofman, Handley, and Lublin 2001;
Lublin et al. 2019).3

In contrast, more recent scholarship based on the
supply-side theory describesminority underrepresenta-
tion as a minority candidate retreat problem. The
supply-side theorists argue that minority candidates
often have good chances of winning even outside of
majority-minority districts once they enter races (Fraga,
Juenke, and Shah 2020; Juenke 2014; Juenke and Shah
2015; 2016; Shah 2014). Therefore, the lack of minority
representatives is due to potential minority candidates
whodecide not to run for office.4One implication of this
theory is that one can improve minority representation
by providing potential minority candidates with high-
quality information about the likelihood of winning and
more resources to campaign (Fraga, Juenke, and Shah
2020; Juenke and Shah 2015; 2016).

While each theory advances our understanding of
minority representation, there are several unsolved
problems. First, previous research does not explicitly
specify a condition under which potential minority
candidates run for office (e.g., minority candidates
emerge when A is greater than B). Next, while both
theories recognize that white voters are less likely to
vote for minority candidates, they do not fully quantify
the variation of white crossover voting in different

1 This work focuses on minority representation in the U.S. For
research in comparative contexts, see Ruedin (2009), Tolley (2019),
and Handley (2020).

2 With usual caveats, I use the term “race and ethnicity” interchange-
ably with “race,” “non-Hispanic white” with “white,” “African
American” with “Black,” “Hispanic” with “Latino,” and “Asian
American and Pacific Islander” with “Asian.”
3 This work does not explain or predict minority substantive and/or
symbolic representation (Cameron, Epstein, and O’Halloran 1996;
Canon 1999; Grose 2011; Hayes and Hibbing 2017; Tate 2003).
Additionally, this article does not fully address partisan gerryman-
dering (McGann et al. 2016; McGhee 2020) while recognizing its
importance especially as race and party have been increasingly
“conjoined” in recent redistricting (Cain and Zhang 2016; Hasen
2018). I hope that future research examines how the logical model
speaks to these related topics.
4 For example, Fraga, Juenke, and Shah (2020, 772) argue that
“minority candidates may be discouraged from seeking office
because of perceived inability to win” (emphasis added). Juenke
and Shah (2015, 9) also discuss that “the Latino descriptive repre-
sentation gap, contrary to the voter-driven theories that place the
onus primarily on the public, may instead be the result of strategic
considerations of latent Latino candidates and party elites before the
election.”
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elections and explain how minority candidates respond
to it. Finally, neither camp provides any quantitative
and theoretical prediction about the probability of
minority candidate emergence and electoral success.
Instead, previous research leaves any predictions to
associated statistical models, the details of which (e.g.,
functional form) are rarely theoretically determined.
Indeed, almost all predicted probabilities reported in
the literature are not predictions from theoretical
models but rather simulations based on statistical
models (with estimated coefficients and some typical
values of independent variables). These simulation-
based probabilities are extremely dependent on spe-
cific data and statistical assumptions that one employs
and are often not available to (and used by) other
researchers (but see, Lublin et al. 2019).5
Below, I demonstrate how the proposed model

solves these problems and unifies the competing the-
ories. Unlike existing studies, the logical model makes
precise quantitative predictions for any district with no
statistical estimation.

A LOGICAL MODEL OF MINORITY
CANDIDATE EMERGENCE

This section first introduces a logical model of minority
candidate emergence. It then discusses how the model
relates to various concepts and visualizes its quantita-
tive predictions and their implications.6

Quantitatively Predictive Logical Models

To theorize minority candidate emergence, I adopt a
powerful approach in comparative politics to derive a
quantitatively predictive logical model (or logical
model) (Li and Shugart 2016; Shugart and Taagepera
2017; Sikk and Taagepera 2014; Taagepera 2007;
2008; Taagepera and Nemčok 2019; Taagepera and
Sikk 2010).7 This approach uses deductive logic
(as opposed to statistical estimation or even data) to
derive a parsimonious mathematical formula that can
both explain and predict the outcome of interest.
A canonical example is the seat product model devel-

oped and extended primarily by Taagepera (2007) and
Shugart and Taagepera (2017). This model states that
the (average) effective number of seat-winning parties in
a given country (Ns) is a deterministic function of its
average district magnitude (M) and assembly size (S):
Ns ¼ MSð Þ1=6 . Research shows that the Seat Product
(MS) can also explain and predict the effective number
of vote-earning parties, deviation from proportionality,

cabinet duration, and even the number of presidential
candidates (Shugart and Taagepera 2017, 149).

As this example illustrates, logical models have only
few variables, which are (ideally) subject to change in
order to assist in (re)designing political institutions.
Thus, there is a direct link between theory and appli-
cation under this approach. Logical models can sharply
tell by how much the outcome of interest changes
(i.e., quantitative predictions) if one varies specific
parts of their formulas without any statistical estimation
or data. For this reason, logical models can offer con-
siderably detailed advice for electoral engineering and
constitutional design, which have enormous effects on
representation (Li and Shugart 2016, 23).

Scope Conditions

Imake four assumptions tomodel district-levelminority
candidate emergence. Here, I use the term district to
refer to a geographically limited area in which a single
candidate wins a single seat in the spirit of FPTP. Thus,
“districts” considered here include legislative single-
member districts, executive offices, and different posi-
tions under at-large elections (Abott and Magazinnik
2020).

Assumption 1 (BIRACIAL ELECTIONS). Two racial
groups (minority and white voters) compete with each
other over a single seat.

This assumption clarifies that the proposed model
predicts minority candidate emergence in “biracial
elections” (Grofman, Handley, and Lublin 2001,
1388).8 Focusing on minority descriptive representa-
tion, I also assume thatminority candidates are the only
minority-preferred candidates while recognizing that
the literature also discusses that white Democrats can
be minority-preferred candidates in certain conditions
(Handley, Grofman, and Arden 1998; Schousen,
Canon, and Sellers 1998).9

Assumption 2 (POTENTIAL CANDIDATES). There is
always at least one minority politician who would run
for office regardless of the number ofminority voters in a
district.

This assumption excludes the possibility that we do
not observe any minority candidate because there is no
minority politician in the “eligibility pool” of potential
candidates (Fox and Lawless 2004; Lawless 2012).

Assumption 3 (SHORT-TERM INSTRUMENTALLY

RATIONAL CANDIDATES). Minority candidates are
short-term instrumentally rational such that their pri-
mary goal is to get elected in upcoming elections.

This assumption rules out the possibility that minor-
ity candidates emerge because of noninstrumental

5 See Appendix B.1 for previous studies predicting minority repre-
sentation with various statistical methods and data.
6 While recognizing the importance of the intersection of race and
gender in candidate entry (Hardy-Fanta, Pinderhughes, and Sierra
2016; Reingold 2019), this article focuses on race due to its attention
to redistricting.
7 For research using more conventional formal and game-theoretic
models to study minority representation, see e.g., Chong (2014).

8 Biracial elections as defined here are not rare in American elec-
tions. For example, 25.5, 28.5, and 17.7% of state legislative general
elections in 2012 and 2014 were Black-white, Latino-white, and
Asian-white biracial elections, respectively, when allowing the “other
voters” to consist of less than 5% of the electorate.
9 Consequently, this article does not directly address the notion of
influence districts in which minority voters cannot elect their coethnic
candidates but can exert an electoral influence, e.g., Grofman, Hand-
ley, and Niemi (1992, 117–18) and Bullock (2010, 79–83).
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reasons or long-term benefits, such as raising voice for
symbolic representation or earning name recognition
for future candidacy.
Assumption 4 (THE MOST VIABLE CANDIDATE).

Whether a district has at least one minority candidate
solely depends on the strategic decision of themost viable
minority politician in the district.
This assumption states that, in each district, less

viable minority politicians would not run for office
unless the most viable minority politician runs.10 This
assumption allows me to model district-level minority
candidate emergence as the decision making of the
most viable minority politician whose sole agenda is
to win an upcoming biracial election.

The Logical Model

I argue that themost viableminority candidates decide to
run for office when they see a high probability of winning
in the upcoming elections. I then theorize that they
calculate the likelihood of winning from two sources of
information: (1) the electoral performance of coethnic
candidates in the most recent elections and (2) the racial
composition of a district. Formally, I introduce the fol-
lowing logical model of minority candidate emergence:

Prun ¼ Φ MCð Þ1=2−50
� �

, (1)

where Prun is the probability of minority candidate
emergence, Φ is a cumulative distribution function
(CDF) of the standard normal distribution, and MC is
a product of two terms representing the two sources of
information (detailed below). Here, I briefly describe
how I obtained Equation 1 while leaving more detailed
explanations to Appendix A.

Step I (Strategic Candidate Entry)

First, I model the probability of minority candidate
entry by the probability that the most viable minority
candidates think they can win (or the estimated prob-
ability of winning): Prun ¼ bPwin . This step builds upon
the political ambition literature that theorizes that
strategic candidates are more likely to run for office
when they see a higher probability of winning (e.g.,
Black 1972; Branton 2009; Lazarus 2008).

Step II (The Racial Margin of Victory)

Next, I model the estimated probability of winning as a
function of a new concept that I call the racial margin of
victory. The racial margin of victory is a margin of
victory for the most viable minority candidate. It rep-
resents how safely minority candidates win their seats
relative to their white counterparts (e.g., landslide vic-
tory, close defeat, etc.). I show that it is half the
difference between the vote shares that the top

(i.e., most vote-earning) minority and white candidates
receive: 1

2 VM
t −VW

t

� �
∈ −50, 50ð Þ in FPTP elections at

time t.11
To illustrate the key idea, suppose that these future

vote shares are ex ante known before the election.
Then, if the most viable minority candidate can obtain
one more vote than her white counterpart
(i.e., 12 VM

t −VW
t

� �
> 0), she is expected to win with cer-

tainty (i.e., bPwin ¼ 1). Otherwise, she is expected to lose
with certainty (i.e., bPwin ¼ 0). More concisely, one can
represent this idea as bPwin ¼ 1 1

2 VM
t −VW

t

� �
> 0

� �
, which

takes 1 if the inside condition holds or 0 otherwise.
In reality, no candidate can foresee the exact vote

shares that she and other candidates obtain before the
election, so themost viable minority candidate needs to
guess these future vote shares. To formalize this idea, I
model the estimated probability of winning by the
standard normal CDF with the estimated racial margin

of victory: bPwin ¼ Φ 1
2

bVM

t −bVW

t

� �� �
, where Φ accounts

for the uncertainty around their guesses. This equation
states that when the estimated racial margin of victory
is positive (negative), the probability of winning
becomes increasingly higher (lower) than 0.5. In fact,
the estimated racial margin of victory is what Fraga,
Juenke, and Shah (2020, 772) called “perceptions of
minority candidate viability.”

Step III (Two Logical Bounds)

Third, I argue thatminority candidates can estimate the
future racial margin of victory by considering two
logical bounds (or limit cases). One limit scenario is
that the future racial margin of victory (at time t) is
equivalent to the racial margin of victory in the most
recent election (at time t−1), which I denote by M0 ¼
1
2 VM

t−1−V
W
t−1

� �
∈ −50, 50ð Þ .12 The other extreme case is

that it is identical to the racial margin of victory based
on the district’s racial composition (with the assump-
tion that minority and white voters cohesively vote for
their coethnic candidates), which I denote by
C0∈ −50, 50ð Þ. The next subsection details what these
two logical bounds mean substantively.

I contend that the future racial margin of victory
cannot be larger than M0 and smaller than C0 (and
vice versa) and it will be located somewhere between
the two logical bounds:

C0≤
1
2

bVM

t −bVW

t

� �
≤M0 or M0 ≤

1
2

bVM

t −bVW

t

� �
≤C0: (2)

13

Given that, I argue that themost likely results (or our
best guess) can be represented by the geometric mean

10 By the term “candidates,” I refer to candidates and their teams,
including party staff and strategists.

11 VM
t and VW

t are vote shares of the top minority and white candi-
dates, respectively. This result applies to any biracial elections,
regardless of the number of minority and white candidates
(Appendix A.4.)
12 For computing M0 under at-large election, see Appendix A.5.
13 No logical expectation exists for the relative order of M0 and C0.
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(i.e., average) of these two extreme cases. Importantly,
it is our best guess “in the absence of other information”
(Shugart and Taagepera 2017, 105) and it could be off
for actual (future) results due to various election or
candidate-specific factors (see below). I use the geo-
metric mean (over other metrics such as the arithmetic
mean) because while M0 may take extreme values in
some elections (i.e., minority candidates may do
extremely well or poorly), the geometric mean is robust
to such extreme values and commonly used in the
logical model approach (Taagepera 2008, 120–27).
Since M0 and C0 may contain negative values and the
geometric mean cannot be computed for negative val-
ues, however, I take the geometric mean of slightly
adjusted quantities (M ¼ M0 þ 50 and C ¼ C0 þ 50)
without changing any substantive meaning: MCð Þ1=2 .
Finally, I model the estimated racial margin of victory

as 1
2

bVM
t −bVW

t

� �
¼ MCð Þ1=2−50, where −50 readjusts for

the above transformation (see, again, Appendix A for
more detailed explanations).
Connecting all three steps, I obtain

Prun ¼ bPwin ¼ Φ
1
2

bVM
t −bVW

t

� �� �
¼ Φ MCð Þ1=2−50

� �
:

(3)

The logical model states that minority candidate
emergence can be explained by minority candidates’
decision-making process (as the supply-side theory
argues). It also claims thatminority candidates estimate
the probability of winning by looking at past (M) and
expected (C) voter demand (as the demand-side theory
contends). Consequently, the model unifies the two
competing theories under a single equation.

How M and C Relate to Other Determinants of
Minority Representation

At first glance, the logical model may look “too simple”
because it potentially ignores many other important
determinants of minority representation. In contrast,
this subsection demonstrates that the model is simple
because it hierarchically summarizes various factors
that affect minority electoral success. Below, I discuss
how the two logical bounds M and C relate to many
other concepts discussed in the literature.

M Summarizes a Variety of Factors

First,M is the racial margin of victory in themost recent
election. It summarizes a range of information about
factors that influence the electoral performance of
minority candidates just as the effective number of
parties summarizes complex information about “cohe-
sion of parties and their ability to get one’s way in
negotiations” (Taagepera 2007, 285). Recall that M is
a function of how many votes the top minority and
white candidates received in the most recent election.
These vote shares then offer rich information about
how voters in particular districts behave in biracial

elections. Figure 1 visualizes this chain of associations.
Here, U represents a set of factors that influence VM

t−1
and VW

t−1, whereas T denotes a set of elements that
affect U (i.e., T!U! VM

t−1, V
W
t−1).

According to the literature, U has three factors:
(1) the proportion of minority voters among those
who turn out, (2) the strength of minority bloc and
white crossover voting, and (3) the level of strategic
coordination within minority and white candidates. It
may seem intuitive that the proportion of minority
voters affects VM

t−1 (and VW
t−1) (i.e., the more minority

voters, the more votes the top minority candidate
receives). What seems less obvious is that M contains
information about the turnout gap by race (the differ-
ence in turnout rates between minority and white
voters) (Fraga 2018) in the most recent election. While
accounting for the turnout gap has been a keystone in
the literature (e.g., Grofman, Handley, and Lublin
2001, 1404–07), M incorporates it systematically.

The strength of minority bloc and white crossover
voting also matters (Lublin 1997, 47–48). Minority bloc
voting means that minority voters cohesively vote for
their coethnic candidates over other candidates. In
contrast, white crossover voting means that white
voters cast ballots on minority candidates instead of
white candidates. In the literature on the VRA and
redistricting, scholars often use the term racially polar-
ized voting to describe the combination ofminority bloc
voting and the lack of white crossover (Abosch,
Barreto, and Woods 2007; Crayton 2012; Engstrom
2015; Grofman, Handley, and Niemi 1992). The level
of racially polarized voting and the percentage of
minority voters solely determine M when there is only

FIGURE 1. How the Racial Margin of Victory
Relates to Other Factors

V M
t−1

U

M

V W
t−1

T

Note: The racial margin of victory (M) is a function of the vote
shares of the topminority andwhite candidates in themost recent
election (VM

t−1,V
W
t−1). These vote shares are in turn functions of

three factors (U): the proportion and turnout of minority voters,
degree of minority bloc and white crossover voting, and strategic
coordination among minority and white candidates. U depends
on various factors (T), including district partisanship,
incumbency, geographical concentration of minorities,
urbanization, residential segregation, and historical factors.
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one minority and white candidates, respectively
(Grofman, Handley, and Lublin 2001, 1407–09).
Strategic coordination within minority and white

candidates also affects both VM
t−1 and VW

t−1. Recall that
the racial margin of victory is not about howmany votes
minority candidates collectively received, but about
howmany votes theminority candidatewith the highest
chance of winning received compared with the most
viable white candidate. It suggests that M reflects how
well both minority and white candidates coordinated
within each group so that there would be less vote
splitting (Cox 1997). Thus, minority representation is
often a collective action problem (Schousen, Canon,
and Sellers 1998). Indeed, when multiple minority
candidates emerge under a divided minority leader-
ship, it could easily make a less-preferred white candi-
date the plurality winner even in majority-minority
districts (Vanderleeuw, Liu, and Marsh 2004).
By now, readers may wonder how other factors that

may relate to minority representation fit into the logical
model. These factors are considered as elements of T in
Figure 1. For example, research shows that the relative
size of coethnic voters (and the sense of “electoral
influence” from it) would affect the turnout gap by race
(Fraga 2018). Scholars have also argued that strategic
coordination among minority candidates may become
more difficult in majority-minority districts (Schousen,
Canon, and Sellers 1998). Also, research finds that
heavily democratic districts often yield a high level of
white crossover voting, which in turn increasesVM

t−1 (and
decreasesVW

t−1), resulting in a larger value ofM (Juenke
and Shah 2016; Lublin et al. 2019). Moreover, incum-
bency may affect minority and white vote choices (Liu
2001a; Voss and Lublin 2001), while term limits may
attenuate such incumbency advantage (Casellas 2011).
Meanwhile, the “racial threat” (or “social contact”)

hypothesis contends that the geographical concentra-
tion of racial minorities decreases (or increases) white
crossover (Avery and Fine 2012; Key 1949; Liu 2001a;
2001b; Oliver and Wong 2003), while other research
shows that such an influence may be contingent upon
urbanization and residential segregation (Rocha and
Espino 2009; Voss andMiller 2001;Weaver andBagchi-
Sen 2015). Alternatively, Liu and Vanderleeuw (2007)
theorize that the highest level of racially polarized
voting occurs when minority and white voters have an
equal share of the electorate. In addition to (or instead
of) contemporary factors, the history of slavery-based
local economy may also make white crossover less
likely (Acharya, Blackwell, and Sen 2020). Finally,
many election and candidate-specific factors could
influence turnout rates and voting behaviors of
minority and white voters, such as candidates’ names
(Casellas 2011, 91–93), scandals (Parent and Perry
2017), deracialized campaigns (Vanderleeuw, Liu,
and Marsh 2004), and natural disasters (Liu and Van-
derleeuw 2007). All of these factors are inside T and
thus incorporated in the logical model.
The logical model contends that by only looking at

M, minority candidates can learn about their likely
electoral results because it summarizes a set of factors
that directly or indirectly determine the relative

performance of minority candidates. I define M as a
logical benchmark for the upcoming election because
there is likely a temporal dependency between voting
behavior in two consecutive elections. That is, I assume
that a set of factors that determined the racial margin of
victory at time t−1 (“last time”) is likely to produce
similar results at time t (“this time”) since these factors
are not likely to change in a short period and may even
persist for a long time (Acharya, Blackwell, and Sen
2020). This idea is also consistent with previous studies,
including Marschall, Ruhil, and Shah (2010, 114–15)
and Shah (2014, 269, 271), that argue that prior minor-
ity candidacy and electoral performance may affect
future minority representation.

C Reflects Extreme Racial Polarization

Next, C is the expected racial margin of victory based
on district racial composition in the most adverse con-
ditions for minority voters. C is computed based on
three assumptions: (1) there is only a single viable
minority and white candidates, respectively (no vote
splitting within each group), (2) minority and white
voters turn out at the same level (no turnout gap),
and (3) there exist perfect minority bloc voting and
no white crossover (extreme racially polarized voting).
Namely,C is the racial margin of victory that one could
observe when minority and white voters fully concen-
trate their ballots on their coethnic candidates.14 These
assumptions are closely related to the well-established
concept of the threshold of exclusion (Rae, Hanby, and
Loosemore 1971), which represents the minimum vote
shares that a minority group (or party) needs to earn in
order to win at least one seat under given electoral
systems (e.g., FPTP, cumulative voting, or limited vot-
ing) when all other voters attempt to most effectively
exclude minority representation (Brischetto and
Engstrom 1997; Engstrom 2010).

Not only do they provide a reasonable theoretical
benchmark, these conditions are also consistent with
the general patterns in American politics. Previous
research has found a high degree of minority bloc
voting and a low level, if not the absence, of white
crossover in many places, including Louisiana
(Engstrom et al. 1994), Kentucky (Voss and Miller
2001), Georgia (Voss and Lublin 2001), Alabama
(Webster and Quinton 2010), Mississippi (Weaver
and Bagchi-Sen 2015), New York City (Kaufmann
2004), Los Angeles (Abosch, Barreto, and Woods
2007), Atlanta (Bullock and Campbell 1984), New
Orleans (Liu 2001a; 2001b), Memphis (Vanderleeuw,
Liu, and Marsh 2004), and across states and regions
(Ansolabehere, Persily, and Stewart 2012).

Given these theoretical and empirical nature of
minority bloc and white crossover voting, I define C
as a meaningful logical bound for the likely electoral

14 When districts are not perfectly biracial (e.g., 3% of the electorate
is Latino) in Black-white elections, I assume that the “other voters”
behave just as white voters when computing C. See also Appendix
A.6 for how the model accounts for minority biracial coalitions.
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performance of minority candidates. Remarkably, C
turns out to be algebraically equivalent to the percent-
age of minority voters in the electorate: C∈ 0, 100ð Þ.15
This algebraic equivalence is rather powerful because
the percentage of minority voters is what line-drawers
change in redistricting and is recognized as the most
important determinant of minority representation
(Grofman, Handley, and Niemi 1992; Handley, Grof-
man, and Arden 1998; Lublin et al. 2019).16

Illustration of Model Predictions

To illustrate the quantitative predictions of the logical
model, I first provide a simple example. Suppose
that the top minority and white candidates obtained
30% and 50% of vote shares in the most recent
election, respectively.17 Suppose also that 60% of
the district are minority voters. In this example,
M ¼ 1

2 30−50ð Þ þ 50 ¼ 40 and C ¼ 60. The model sug-
gests that the probability of minority candidate emer-

gence in this district becomes: Φ 40� 60ð Þ1=2−50
� �

¼
Φ 48:99−50ð Þ ¼ Φ −1:01ð Þ ¼ 0:156.
Next, I visualize the quantitative predictions of the

model under varying conditions. Panel A of Figure 2
plots the probability of minority candidate emergence
against MCð Þ1=2−50 . It shows that the probability is
lower than 0.5 when the entire term is negative,
whereas it becomes higher than 0.5 when the value is
positive. Again, this formalizes the theoretical story
that minority candidates run for office when they see
a high probability of winning.
Panel B plots the probability of minority candidate

emergence against M with varying values of C. While
researchers have long debated whether minority can-
didates can run and win in majority-white districts
(Hicks et al. 2018; Lublin et al. 2019), the logical model
suggests that it depends on the value ofM. For example,
when C ¼ 30, the probability of minority candidate
emergence is mostly 0, but it starts to increase after M
is beyond 75. It means that, in 30% minority districts,
minority candidates do not usually emerge, but they
could run if their coethnic candidates won with large
margins or “did extremely well” relative to their white
counterparts in the most recent election. Similarly, the
logical model suggests that having majority-minority
districts does not automatically guarantee the emer-
gence and electoral success of minority candidates.

When C ¼ 60, for instance, the probability of minority
candidate emergence is generally high, but it gets
increasingly low afterM is less than 40. It suggests that,
in 60% minority districts, minority candidates usually
appear, but they may not run if their coethnic candi-
dates lost with great margins or “did extremely poorly”
relative to their white counterparts in the most recent
election.18 Indeed, this result reconciles influential and
competing theories on the necessity of majority-
minority districts in electing minority candidates
(Cameron, Epstein, and O’Halloran 1996; Grofman,
Handley, and Lublin 2001; Lublin 1997; 1999; Lublin
et al. 2019).

ASSESSING MODEL PREDICTIONS

This section assesses the model predictions by lever-
aging two unique datasets. It demonstrates that the
logical model can predict about 90% of minority can-
didate emergence and 95% of minority electoral suc-
cess in various electoral contexts.

Data

To test how well the model can predict minority candi-
date emergence in the real world, I leverage data on
mayoral elections in 313 Louisiana municipalities from
1986 to 2016 (N= 2,037).19 Louisianamayoral elections
offer a desirable context to evaluate the model predic-
tions for multiple reasons. First, more than 96% of
registered voters in Louisiana are either African
American or white, yielding ideal conditions (biracial
elections) to assess the model predictions (Appendix
B.2). Second, the cultural, religious, and political dif-
ferences between northern and southern Louisiana
whites yield a rich variation in the degree of white
crossover voting (Parent 2006, 20). Third, Louisiana
adopts a unique electoral system where all candidates
participate in a single election regardless of party affili-
ation (Parent and Perry 2017), which allows me to
assess the model predictions without having to account
for multiple stages of partisan primaries and general
elections (Grofman, Handley, and Lublin 2001, 1409–
11).20 Finally, Louisiana is one of the states with exten-
sive studies on and court rulings about redistricting and
voting rights (Adegible 2007; Engstrom and Kirksey
1998; Engstrom et al. 1994), which is a kind of environ-
ment where the model can be most relevant.

15 To see why, let ρ be the percentage of minority voters in the
electorate. Let βM and βW be the proportion of minority and white
voters voting for the minority candidate, respectively. Let VM∗

t and
VW∗

t be the expected vote shares for the top minority and white
candidates, respectively. Then, assuming that βM ¼ 1 (the strongest
minority bloc voting) and βW ¼ 0 (no white crossover), C ¼
1
2 VM∗

t −VW∗
t

� �þ 50 ¼ 1
2 ρβM þ 100−ρð ÞβWf g− ρ 1−βMð Þ− 100−ρð Þfð

1−βWð Þg þ 50 ¼ 1
2 ρ− 100−ρð Þð Þ þ 50 ¼ ρ (see Appendix A.3).

16 While an ideal measurement of C is minority voting-age popula-
tion (VAP) or citizen voting-age population (CVAP), the model is
highly robust to potential measurement errors.
17 These vote shares need not be summed up to 100% when multiple
candidates are on ballots.

18 More complex options, such as accounting for different turnout
rates of minority and white voters in computing C, are also available
(Appendix A.7).
19 This data was compiled by the Local Elections in America Project
(LEAP) at Rice University while the author was a research assistant
to the project. I thank Melissa Marschall for allowing me to use
the data.
20 When no candidate obtains majority support, nonpartisan runoff
elections occur (Keele et al. 2017) and the data record these elections
if any.
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Model Prediction and its Novelty

To assess the model predictions, I first compare them
with the actual minority candidate emergence in the

data. Figure 3 visualizes the model predictions along
with the observed data in a contour plot, where the x-
axis isM and the y-axis isCmeasured by the percentage
of African Americans in each municipality. The

FIGURE 2. Quantitative Predictions of the Logical Model
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Note: This figure visualizes the probability of minority candidate emergence against MCð Þ1=2−50 (the estimated future racial margin of
victory) (Panel A) and M with varying values of C (% minority voters) (Panel B).

FIGURE 3. Model Predictions with Observed Minority Candidate Emergence
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Note: This figure shows the observedminority candidate emergence in Louisianamayoral elections over themodel predictions. It illustrates
that most elections with Black candidates (∘) are located in the upper-right region (where Prun > 0:9) and most elections without Black
candidates (�) appear in the lower-left area (where Prun < 0:1).
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gradation of color represents the predicted probability
of Black candidate emergence based on the logical
model. The figure visually confirms that the logical
model predicts observed Black candidate emergence
quite accurately in Louisiana municipalities, including
New Orleans (Liu 2001a; 2001b; Liu and Vanderleeuw
2007). Namely, most elections with Black candidates (∘)
are located in the upper-right region (wherePrun > 0:9)
andmost elections without Black candidate (�) appear
in the lower-left area (where Prun < 0:1).21
To highlight the novelty of the model, I also mark

two observations (with squares) as examples of
cases that previous research cannot fully explain,
but the logical model can. The left case indicates the
absence of minority candidate in a heavily majority-
minority district (C ¼ 76), and the right case shows
the presence of minority candidate in a majority-
white district (C ¼ 38). Both elections are generally
puzzling to prior studies that have argued that
minority candidate emergence is the norm in
majority-minority districts and highly unlikely in
less than 40% minority districts. In contrast, the
logical model indicates that both of these cases
“make sense” (with predicted probabilities being
0.00 and 0.89, respectively). Indeed, the model pre-
dicts the absence of minority candidates even in
majority-minority districts when their coethnic

candidates performed poorly in the most recent
elections (relative to their white counterparts). Con-
versely, it predicts the emergence of minority can-
didates even in majority-white districts when their
coethnic candidates won the last elections with a
large racial margin of victory. Consequently, the
logical model offers a novel insight that the district’s
racial composition is only half the story of minority
candidate emergence.

Predictive Performance

Next, I compute the accuracy of the model predictions
based on the expected percentage correctly predicted
(ePCP). The ePCP provides the percentage of obser-
vations for which the model can correctly predict their
values (i.e., 0 or 1) while accounting for how close such
predictions are (e.g., 0.51 vs. 0.99) (Herron 1999,
91–92). The ePCP is an ideal measure of prediction
accuracy in this context because “closeness to the
predicted value is what matters” for logical models
(Taagepera 2007, 118).

Column 1 of Table 1 shows that the logical model can
correctly predict, on average, about 89% of cases. It
also reports that themodel accurately predicts minority
candidate emergence in various contexts defined by C,
types of cities, features of elections, electoral systems
for city-councils, and years (before vs. after the Repub-
lican Revolution in 1994).

Readers may wonder how much the logical model
improves upon conventional methods in predicting
minority candidate emergence. To investigate, I esti-
mate a set of linear probability models (LPM) and
logistic regressions with the observed values of M, C,

TABLE 1. Predictive Performance of the Logical Model Relative to Regressions

Minority candidate emergence Minority electoral success

Logical model LPM logit Logical model LPM logit

All Sample (N = 2,037) 88.6 83.3 85 93.5 87.8 89.8
0 < C < 40 (1,307) 94.1 90.2 90.8 97.8 96.1 96.6
40 < C < 65 (494) 72.7 65.6 66.1 86 77.5 78.4
65 < C < 100 (236) 91 91.2 93 85.9 77.6 78.3
Urban (57) 66.7 83.8 85.2 91.2 82.2 85.1
Suburban (715) 89.9 84.6 86.1 94.9 90.1 92.1
Rural (1,258) 88.9 83.3 85.2 92.9 86.9 89
Open-seat (584) 84.4 80.4 81.6 91.3 84.9 87
Not open-seat (1,453) 90.2 85 87.2 94.4 89.5 91.8
Uncontested elections (870) 97.3 93.8 95.7 97.6 94.2 96.1
Contested elections (1,167) 82 78.1 79.6 90.5 83.4 85.6
On-cycle (1,805) 88.7 83.4 85.2 93.9 88.2 90.3
Off-cycle (232) 87.1 83.5 84.9 90.5 85.7 87.5
At-large (councils) (880) 93.5 89.1 90.5 94.7 90.3 91.7
District (councils) (300) 78 73.3 75 88 80.8 82.8
Mixed (councils) (857) 87.2 81.4 82.9 94.3 88.5 90.8
Before 1994 (195) 91.1 84.9 86.4 94.9 91.5 93.6
After 1994 (1,842) 88.3 83.1 84.9 93.4 87.6 89.6

Note: This table reports the predictive performance of the logical model and linear and logistic regressions in ePCP =
N−1 Σyi¼1bpi þ Σyi¼0 1−bpi

� �� �
, in % where N is the number of units and yi and bpi are true and predicted values for unit i, respectively.

21 The concentration of data points around 25 in the x-axis implies
that many elections were fought between two viable white candidates
who obtained more or less equal vote shares. For example, when two
white candidates (and no Black candidate) are on a ballot and their
vote shares are 49 and 51 percentage points, respectively, the racial
margin of victory becomes 0−51ð Þ=2þ 50 ¼ 25:5.
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and minority candidate emergence to generate
in-sample ePCPs.22 Columns 2–3 show that the logical
model has a higher predictive performance than these
ad hoc regressions in all subsets of data. This is a
remarkable result because these regressions are esti-
mated or trained using actual data while the logical
model is not. Moreover, I run both regressions with
34 additional variables that previous research tends to
include, finding that the logical model performs as good
as and even better than such heavily parameterized
regressions (Appendix B.3). Finally, I also conduct
extensive analyses to ensure the internal validity of
the logical model (Appendix B.4).
Now, one major payoff is that the logical model of

minority candidate emergence is also amodel of minor-
ity electoral success (i.e., Prun ¼ bPwin ). If the theory
behind the model is plausible, the model should also
predict the presence of minority winners. Column
4 shows that this is exactly the case. The logical model
predicts, on average, about 94% of minority electoral
success with consistently high predictive performance
in all subsets of data. Columns 5–6 suggest that the
logical model, again, performs much better than the
two regressions in predicting minority winners. Also,
the logical model predicts minority electoral success
better than it predicts minority candidate emergence.
One explanation for this result is that minority candi-
dates may sometimes emerge in districts with a low
chance of winning potentially for noninstrumental
reasons or long-term benefits (Hardy-Fanta, Pinder-
hughes, and Sierra 2016, 161–207). Consistent with this
idea, I also find thatminority candidates aremore likely
to emerge in districts with low odds of winning than to
retreat from electionswith high probabilities of winning
(Appendix B.5).

External Validity

Readers may wonder how generalizable the above
findings are to the broader context of American polit-
ics. Indeed, Louisiana is a unique state in many aspects:
it has a large African American population (about one
third of the state population) (Parent 2006), is a Deep
South state (Hicks et al. 2018), is formally covered by
Section 5 of the VRA (Engstrom et al. 1994; Shah,
Marschall, and Ruhil 2013), and has “rarely acutely
partisan” elections (Engstrom and Kirksey 1998, 244)
that gradually became “deep red, yet unpredictable”
(Parent and Perry 2017).
To address this concern, I construct a novel dataset

of state legislative general elections in 2012 and 2014.
Specifically, I collect data on the vote shares of the top
minority and white candidates and the presence of
minority winners for 1,281 general elections from
36 states, including Black-white (N = 642), Latino-
white (N = 517), and Asian-white (N = 122) biracial
elections in single-member districts. I supplement this
data with information on minority candidate emer-

gence and CVAP by race compiled by Fraga, Juenke,
and Shah (2020).23

Figure 4 provides visual confirmation that the
logical model accurately predicts minority electoral
success. Here, capitalized state names (e.g., TX)
denote districts with minority winners, whereas
lower-case state names (e.g., tx) represent elections
without minority winner. The graph shows that most
elections with minority winners concentrate in the
upper-right area (where bPwin > 0:9) while most elec-
tions without minority representative appear in the
lower-left region (where bPwin < 0:1).

Table 2 reports the predictive performance of the
logical model. Columns 1–3 show that the logical model
correctly predicts more than 90% of minority (Black,
Latino, and Asian) candidate emergence in various
electoral contexts. I find that this result holds even after
accounting for the degree of biracial elections, levels of
C, types of office, types of elections, regions, and
districts’ histories regarding the VRA and redistricting.
Columns 4–6 demonstrate that the logical model also
predicts more than 95% of minority electoral success
regardless of electoral contexts. The results also suggest
that the model can predict minority candidates and
winners in general elections without accounting for
primaries. Finally, Appendix B.6 demonstrates that
the model can also predict the number of minority
officeholders at the jurisdiction level (e.g., city).

APPLICATION TO REDISTRICTING AND
VOTING RIGHTS CASES

In redistricting and voting rights cases, researchers and
practitioners are interested in how the percentage of
minority voters affects the emergence and victory of
minority candidates (Handley, Grofman, and Arden
1998). Do minority voters have a viable chance of
electing their candidate of choice in about 35–45%
minority districts (Engstrom and Kirksey 1998)? Does
changing the percentage of minority voters from A
(e.g., less than 50) to B (e.g., over 50) significantly
increase the probability that minority candidates win
(Hicks et al. 2018; Lublin 1999; Lublin et al. 2019)?
What percentage of minority voters is sufficient for a
given district to enable minority voters to elect their
coethnic candidates (Hicks et al. 2018, 408)? Where is
an electoral “sweet spot”—the point at which the prob-
ability of minority electoral success becomes high
enough with the minimum percentage of minority
voters (Lublin et al. 2019)? Does a given district plan
have more minority voters than necessary to elect
minority candidates, leading to potential vote dilution
(Grofman, Handley, and Niemi 1992)? How many

22 By definition, all predictions of logical models are out-of-sample
predictions.

23 Here, I only examine elections where minority voters consist of at
least 10% of the CVAP and over 80% is composed of only two racial
groups. ForBlack-white andLatino-white elections where 80–95%of
the CVAP are solely from two groups, I take simple random samples
from them to code.
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minority politicians are likely to win at the jurisdiction
level (Grofman, Handley, and Lublin 2001, 1387)?
Figure 5 illustrates that the logical model can

answer these questions by computing the probability
of minority electoral success in given districts with
both observed and hypothetical values of M and C.
First, the logical model can predict the probability
that minority candidates win in districts with specific
racial composition. To demonstrate, Panel A shows
the probability of minority electoral success in districts
with 40% minority voters based on the logical model.
It suggests that whether minority candidates win
depends highly on the value of M. When researchers
observe M, they can then compute the exact prob-
ability of interest. When the actual value of M is not
available, they can instead simulate M with their prior
knowledge about the level of minority bloc voting and
white crossover in each district (see Section A.8). To
illustrate, I simulate three Ms by assuming that (I know
from a survey, ecological inference estimates, or his-
torical analysis that) the proportion of white voters
who crossover is 0.3, 0.4, and 0.5, respectively (while
assuming that minority voters vote cohesively). The
plotted results suggest that minority candidates have
a good chance of winning if they can earn crossover
votes from more than 40% of white voters in this
hypothetical district.

Moreover, the model can also simulate the effect of
“redistricting” (i.e., changing C) on minority descrip-
tive representation. Political scientists and practi-
tioners have been long interested in whether
minority voters need to consist of the numerical
majority in a district to elect their candidate of choice
(Grofman, Handley, and Lublin 2001, 1389). To
answer this question, I predict the probability of
minority electoral success with varying levels of C
for two hypothetical districts: (1) one with a moderate
level of white crossover and (2) another with no white
crossover. I also assume that minority voters vote
cohesively. Panel B visualizes how much the probabil-
ity of minority electoral success changes as one
increases the percentage of minority voters from
42% to 52% in these districts. The results suggest
that while “redistricting” does not have a substantial
influence in the first district (i.e., upper curve), which
already had a high probability in the first place, it has
a dramatic effect on minority representation in the
second district (i.e., lower curve).

Additionally, flipping the above question, the logical
model can discover the percentage of minority voters
that leads to minority electoral success with a specific
probability or higher. Such a probability or threshold
represents the degree to which minority voters have a
viable opportunity to elect a candidate of their choice

FIGURE 4. Model Predictions with Observed Minority Electoral Success
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(Handley, Grofman, and Arden 1998).24 To illustrate,
Panel C asks what percentage of minority voters is
sufficient to elect a minority politician with the prob-
ability of 0.8 or higher (when 90% and 20% of minority
and white voters support the minority candidate,
respectively). The panel shows that any percentage
larger than 48.2% is sufficient to elect minority candi-
dates with the specified probability or higher, while
48.2% is what Lublin et al. (2019) call an electoral
sweet spot. Building on this application, the logical
model can also quantify the degree of potential vote
dilution via “packing,” by which a large number of
minority voters are concentrated into a single district
beyond the point that they can effectively influence the
electoral outcome inside and outside the district
(Bullock 2010; Gerken 2001). Panel C shows that one
canmeasure such a degree by subtractingC at the sweet
spot from the percentage of minority voters in a given
district plan (e.g., C0 ¼ 70 in Panel C).25
Finally, the model can also predict the number of

minority officeholders at the jurisdiction level (e.g.,

city, county, and state). For example, researchers may
wish to know how many minority representatives can
be expected in an entire jurisdiction with six districts,
where they observe two pieces of information: C =
(50, 40, 60, 30, 50, 80) and M = (50, 40, 40, 35, 70, 85).
With these values, researchers can then (1) predict the
probability of minority electoral success for each dis-
trict, (2) perform Monte Carlo simulations in which
they repeatedly draw samples from a binomial distri-
bution with a vector of the model predictions
(i.e., success probabilities), and (3) summarize the
results via histogram. Panel D reports the results, sug-
gesting that the jurisdiction is most likely to have three
minority representatives.

These examples demonstrate that the logical model
can help researchers establish a reasonable benchmark
about the relationship between given districts and
minority representation before conducting more “case-
specific analyses” (Grofman, Handley, and Lublin
2001, 1385). More applications, complex options (e.g.,
accounting for different turnout rates by race), and
motivating examples are discussed in Appendix C.

CONCLUDING REMARKS

This article introduced a quantitatively predictive
logical model that (1) unifies the two competing

TABLE 2. Predictive Performance of the Logical Model in State Legislative General Elections

Minority candidate emergence Minority electoral success

Black Latino Asian Black Latino Asian

All Sample 93.5 90.3 98.2 96.3 95.3 99.0
>97% Biracial 91.7 96.0 96.7 97.3
>95% Biracial 92.4 93.4 96.1 96.2
>93% Biracial 92.6 92.7 100.0 95.8 96.5 100.0
>90% Biracial 93.0 91.6 100.0 96.0 96.7 100.0
>85% Biracial 93.1 91.3 97.1 96.2 96.4 98.6
>80% Biracial 93.5 90.3 98.2 96.3 95.3 99.0
0 < C < 40 92.6 90.7 98.3 96.0 97.1 99.1
40 < C < 65 95.0 82.1 96.6 97.0 89.3 96.6
65 < C < 100 95.0 95.8 95.0 91.5
State House 93.6 90.1 98.6 96.5 94.8 99.7
State Senate 93.4 90.7 97.0 95.1 97.2 97.0
Presidential 94.7 90.4 100.0 97.5 95.3 100.0
Midterm 92.6 90.1 96.5 95.3 95.2 98.1
Uncontested races 94.6 96.2 100.0 97.0 97.5 100.0
Contested races 92.6 87.6 97.6 95.6 94.3 98.7
Deep South 96.1 100.0 100.0 99.0 100.0 100.0
Rim South 89.4 92.9 85.7 93.1 93.6 85.7
Non-South 93.5 89.0 98.8 95.0 95.7 99.8
Former section 5 94.8 94.6 100.0 97.6 96.4 100.0
Not former section 5 92.2 89.1 97.6 94.9 95.0 98.7
Challenged 96.6 99.9 96.6 99.9
Not challenged 93.4 90.0 98.2 96.2 95.2 99.0

Note: This table reports the predictive performance of the logical model based on ePCP. A district is coded as a former Section 5 district if it
is located in one or more counties at the time of the Shelby County v. Holder (2013) decision and coded as challenged if it is mentioned in
several major litigation events related to race and voting rights in the 2010 round of redistricting, including Davis v. Perry (2012), Perez v.
Perry (2012), Jeffers v. Beebe (2012), Alabama Legislative Black Caucus v. Alabama (2012), Bethune-Hill v. Virginia State Board of
Elections (2015), Covington v. North Carolina (2016), and Thomas v. Bryant (2019).

24 How to define this threshold is not an empirical question. I leave to
future research to investigate how to choose a threshold for fair
representation (however racial fairness is conceptualized). See also
Appendix C.3.
25 Turning this measure into a legal standard is well beyond the scope
of this article, but future research may explore more.
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theories of minority representation by explicitly theor-
izing how minority candidates’ strategic entry reflects
voter demand, (2) accurately predicts minority candi-
date emergence and electoral success in the real world,
and (3) can assist researchers in answering important
questions in redistricting and voting rights cases. Future
research must extend the logical model to multiracial
elections, where more than two sizable racial groups
compete with each other. While I presented evidence
that the model can predict minority representation well
in less strictly biracial districts, more theoretical and
empirical studies are necessary. Additionally, the
model must cover other electoral systems (e.g.,

ranked-choice voting and multiseat elections with
unlimited vote) by generalizing M and C. Finally,
future research must assess the model predictions in
different contexts (e.g., congressional districts and
at-large elections). Despite these limitations, the logical
model offers a benchmark for developing more general
models of minority representation.

SUPPLEMENTARY MATERIALS

To view supplementary material for this article, please
visit http://doi.org/10.1017/S000305542100054X.

FIGURE 5. Application of the Logical Model to Redistricting and Voting Rights Cases
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Note: This figure illustrates how the logical model can be used to predict the probability of minority electoral success at fixed C with varying
levels of white crossover (Panel A), assess the effect of increasing the percentage ofminority voters onminority electoral success (Panel B),
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