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Abstract
US state legislatures are critical policymaking institutions that are increas-
ingly polarized, yet data and measurement limitations have prevented
researchers from understanding how state legislative elections contribute to
this polarization. To address this gap, we construct new measures of candi-
date ideology based on campaign contributions and roll-call votes, and we
use them to offer the first systematic study of the relationship between can-
didate ideology and electoral outcomes in primary and general elections in
state legislatures, 2000–2022. We find that the set of people running for state
legislature has polarized substantially in recent decades. More-moderate
candidates enjoy a meaningful advantage in contested general elections, but
that advantage has declined somewhat in recent years. At the same time,
more-extreme candidates are favored in contested primary elections. These
new measures and data will allow researchers to build on these basic findings
to understand how elections function in lower information, lower salience
environments like American state legislatures.

To what extent do primary and general elections for
state legislatures advantage more-moderate or more-
extreme candidates? While research on American
candidate ideology and electoral outcomes focuses
mainly on the national level (e.g., Ansolabehere et al.,
2001; Canes-Wrone & Kistner, 2022; Canes-Wrone
et al., 2002; Hall, 2015), state legislatures provide
an ideal laboratory for understanding how the long-
studied relationship between candidate ideology and
electoral outcomes might extend to lower informa-
tion, lower salience settings. Such settings are com-
mon across the democratic world, and complicate
the assumptions behind spatial models of voting that
underpin our ideas about the potential advantages of
more-moderate candidates (e.g., Downs, 1957). State
legislatures are themselves highly consequential and
increasingly polarized policymaking bodies (Caughey
& Warshaw, 2022; Rogers, 2023; Shor & McCarty, 2011),
responsible for disbursing nearly two trillion dollars

in spending and with authority over many salient pol-
icy areas including education, healthcare, and election
administration.1 In addition to being critical compo-
nents of local government in their own right, state leg-
islatures are also the main source of future House and
Senate candidates (e.g., Thomsen, 2014), and could
therefore be helping to drive national polarization.2

Despite the value of these simple empirical ques-
tions about state legislative elections, they have been
impossible to answer comprehensively because we
lack a measure of candidate ideology for state legis-
latures that both (a) corresponds closely to legislative
polarization as measured by roll-call votes in state

1 https://www.urban.org/policy-centers/cross-center-initiatives/state-and-
local-finance-initiative/state-and-local-backgrounders/state-and-local-
expenditures.
2 For arguments for why a more-extreme state legislative candidate pool could
cause an important part of the rising polarization of Congress, see Hall (2019)
and Thomsen (2017).
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2 POLARIZATION AND STATE LEGISLATIVE ELECTIONS

legislatures and (b) applies to incumbents and non-
incumbents alike. Existing measures available for
state legislators either capture state legislative vot-
ing behavior but apply only to incumbents (Shor &
McCarty, 2011), or are meant to represent candidate
positions in an ideological space defined primarily by
candidates for federal office and subsequent voting
behavior in Congress (Bonica, 2014, 2018). As a result,
previous work specific to state legislative polarization
has largely been limited to studying incumbents. Two
important recent books show that more-moderate
incumbent state legislators modestly outperform
more-extreme incumbents in general elections
(Caughey & Warshaw, 2022; Rogers, 2023).3 But the
relationship between ideological positions and elec-
toral performance may be different for challengers and
candidates running for open seats who do not have the
other advantages that incumbents possess. Moreover,
to assess whether the advantages of more-moderate or
more-extreme candidates have changed over time, we
need to make apples-to-apples comparisons of can-
didates across years, which is not possible if we have
to condition our sample only on the incumbents who
have survived in each cycle to face another reelection.

The primary contribution of this paper is to offer
new data and measures that overcome these obsta-
cles, allowing researchers to study candidate ideology,
polarization, and elections in state legislatures in
ways not previously possible. We develop two new
measures of state legislative candidate roll-call ide-
ology that apply to incumbents and nonincumbents
alike. As a baseline model, we use the approach
developed in Hall and Snyder (2015) that imputes
candidate NP-Scores—a widely used measure of state
legislator’s roll-call–based ideology from Shor and
McCarty (2011)—using the weighted averages of the
NP-Scores of incumbents to which that candidate’s
donors also donated. To improve predictive accuracy,
we build off of the ideas in Bonica (2018),4 and use a
machine learning (ML)–based approach that predicts
NP-Scores using campaign donation records. Though
they build off prior methodological approaches in the
literature, these measures are developed specifically
to study state legislative elections in three ways. First,
by using a comprehensive source of state contribu-
tion records, our measures incorporate more donor
information from state candidates’ campaigns than
measures that must rely on donors that donate to both
federal and state campaigns to score state candidates
(Bonica, 2014, 2018). Using these data, our models are
able to take advantage of cross-state giving to improve
predictive accuracy for smaller states. Second, we train

3 For earlier work on the relationship between incumbent ideology and elec-
toral outcomes in state legislatures, see Birkhead (2015), Hogan (2008), and
Rogers (2017).
4 A similar ML approach is also used in Bonica and Li (2021).

separate ML models for each party to improve the
measure’s ability to distinguish between candidates
within partisan primaries. Third, we develop our mod-
els to achieve as much parity in accuracy as possible
between winners and losers of elections by using
only contributions received before a candidate first
takes office, helping to allay concerns that campaign-
finance–based scalings could partially be a function
of having won office previously. Both of the result-
ing measures correlate highly with NP-Scores, even
within party.

In collaboration with Fouirnaies and Hall (2020)
and Rogers (2023), we also construct a new data set
on state legislative primary elections, collected and
digitized from each state’s official records, and exten-
sively cleaned and standardized. We merge this with
data on general elections from 2000 through 2022 and
combine it with CFscores and our candidate ideology
scores to form a data set containing the estimated ide-
ological positions and primary- and general election
performances of nearly 48,000 candidates for state leg-
islative office. The resulting data set, including our new
measures of candidate ideology, will be made publicly
available so that researchers can use them freely for
the study of state legislative elections.

With these new data, we first show that the polar-
ization of the whole set of candidates seeking state
legislative office has risen dramatically over the past
two decades. The growing polarization of state legis-
lators tracks the polarization of the set of candidates
running for office quite tightly. We argue that who
runs for state legislature may therefore be very impor-
tant for understanding state legislative polarization,
despite the focus of existing research on incumbent
positioning, and may therefore be important for
explaining polarization at the federal level, too. If the
entire pipeline of candidates seeking state legislative
office is polarizing, this will increase the polarization
of congressional candidates, too.5

Next, using a panel design that compares over-time
changes in the ideological midpoint between candi-
dates within a given district, we show that contested
general elections have favored more-moderate can-
didates, on average. This result is consistent with
canonical spatial models despite the low levels of
information in state legislative elections. However,
this advantage is relatively modest in magnitude
and appears to have declined noticeably in recent
years. While there may be many explanations for
this decline, it is at least consistent with the grow-
ing literature on the nationalization of state legislative
elections (Abramowitz & Webster, 2016; Hopkins, 2018;

5 In fact, Phillips et al. (2024) show that the general trend of state legisla-
tors becoming more extreme is a more important part of the explanation for
the polarization of the congressional candidate pool than changes caused by
redistricting or electoral competitiveness.
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HANDAN-NADER et al. 3

Rogers, 2016, 2023).6 We bolster these findings with a
regression discontinuity design on close primary
races, where a more-extreme candidate in the general
election is arguably as-if randomly assigned, and find
a modest but meaningful vote-share penalty for the
more-extreme candidates in the general election.

Next, we take advantage of our large data set to
study important sources of variation in these effects.
Spatial models of voting, along with prior empirical
work, identify at least three important factors that
might increase or decrease the advantage of more-
moderate candidates: the degree of competition in the
district, which we measure using partisan presidential
vote share; the level of legislative professionalization,
which makes elections more salient to voters and can-
didates; and the presence of other, more salient offices
at the top of the ballot, which we proxy for with
on-cycle versus off-cycle elections. We find that the
advantage to more-moderate candidates is higher in
more-competitive districts, yet surprisingly, we find a
relatively precisely estimated non-difference between
on-cycle and off-cycle elections, and only weak and
very imprecise evidence that more professionalized
legislatures feature larger advantages. These results
suggest that the more important factor in boosting
more-moderate candidates and reducing polarization
is electoral competition—which has declined in recent
decades as more districts have become especially
partisan—rather than the timing of elections or the
overall level of importance of the state legislature itself.

A related literature, again focused on the national
level, posits a push and pull between primary
and general elections, with primary elections favor-
ing more-extreme candidates while general elections
favor more-moderate candidates (e.g., Aranson &
Ordeshook, 1972; Brady et al., 2007; Hall, 2015). In
the final part of the paper, we speak to this literature
by offering the first comprehensive estimates of the
relationship between candidate ideology and electoral
outcomes in contested primary elections. Consistent
with this theoretical literature, despite the low levels
of information in state legislatures, we find that these
elections favor more-extreme candidates, on average,
and this advantage has remained large in recent years.
These findings build from the analyses presented in
Rogers (2023), which shows that incumbents with
more-extreme roll-call votes in state legislatures enjoy
a modest advantage in primaries.

Taken together, our estimates paint a picture of
a changing state legislative system in which more-
extreme candidates are increasingly seeking office,

6 On the other hand, despite these patterns of nationalization, meaningful
amounts of split-ticket voting still occur in state legislative races (Kuri-
waki, 2023), especially where information is higher (Moskowitz, 2021). It also
remains a puzzle why there has been a more substantial advantage to more-
moderate candidates in the early 2000s, when partisanship was still important
and voter information was presumably still low in state legislative elections.

face limited competition, are favored in primary elec-
tions, and face relatively small and diminishing penal-
ties in the general election. This pattern shows how
state legislatures have polarized over the past two
decades, and also helps to explain why the set of peo-
ple running for Congress has also polarized so much
over this same time period. There are many possible
explanations for why the state legislative electoral sys-
tem has evolved in this manner, including changes to
the media environment, to the structure of districts
and elections, to American political culture, and to the
policy agenda facing state legislatures. In the conclu-
sion to the paper, we discuss how our findings help to
set up future research on these important questions.

CAMPAIGN-FINANCE–BASED MEASURES
OF CANDIDATE ROLL-CALL IDEOLOGY

To assess the electoral roots of roll-call–based polar-
ization, we first need a measure that closely captures
how both winning and losing candidates would cast
roll-call votes in state legislatures. However, no exist-
ing measures of ideology that extend to candidates
for state office are optimized explicitly for capturing
roll-call voting behavior in state legislatures. Alterna-
tive measures such as CF-Scores (Bonica, 2014) and
DW-DIME scores (Bonica, 2018) map state candidates
to an ideological space defined primarily by federal
contributions, and therefore must rely on the sub-
set of donors that donate to both state and federal
campaigns to estimate the positions of state candi-
dates. While useful for comparing state and federal
candidates on the same scale, these measures only
incorporate a small number of state candidates’ cam-
paign donors by design, and, when optimized specif-
ically to predict roll-call voting in Congress, extend to
a very limited number of state candidates (see Online
Appendix A, Table A.1). Moreover, these measures
incorporate donations from both before and after a
candidate wins election, which makes candidates’
estimated ideological positions dependent on their
past electoral successes or failures. Hence, our goal in
this section is to build new measures that are highly
predictive of candidates’ subsequent roll-call voting
behavior in state legislatures within each party, and
are tailored specifically to studying the relationship
between ideological positions and winning elections.

Using campaign-finance records to predict
NP-scores

We begin with the key target variable that we want
to predict, the ideological mappings for state legis-
lators from Shor and McCarty (2011, 2023), called
NP-Scores. The most recent version provides scores for
27,629 state legislators between 1993 and 2020.7 These
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4 POLARIZATION AND STATE LEGISLATIVE ELECTIONS

mappings are the result of projecting a measure
of voting behavior from each state legislature onto
a measure of legislator responses to the Project
Vote Smart National Political Awareness Test (NPAT).
The methodology uses a state-specific ordinary least
squares (OLS) regression of a one-dimensional NPAT-
based scaling onto a one-dimensional roll-call–based
scaling using legislators who have both scores avail-
able. Therefore, voting disagreement between legis-
lators within a state on the first roll-call dimension
is amplified the more it correlates with the NPAT’s
first dimension.

Though NP-Scores are the most widely used mea-
sure of roll-call–based polarization at the state level,
they also have some inherent limitations. First, though
the NPAT is designed to measure nationally relevant
ideological issue positions, voting behavior in legis-
latures can be driven by party control in addition to
individual ideological leanings (Lee, 2009; Stiglitz &
Weingast, 2010). As in other studies of roll-call–based
polarization (e.g., Poole & Rosenthal, 2007), we use
“roll-call ideology” as a shorthand for the mixture
of ideological and partisan factors that might drive
roll-call–based polarization. Second, legislators’ posi-
tions on certain local issues may not align well with
their positions on nationalized issues (Anzia, 2021),
which could cause the measure to be insensitive to
polarization on important local issues in some states.
Polarization should therefore be interpreted relative
to the national issue space as captured by the NPAT’s
first dimension, with the understanding that states less
polarized on national issues could still be polarized
on issues that are not relevant to the two-party axis
that characterizes the NPAT’s first dimension. Finally,
NP-Scores are static by construction throughout a leg-
islator’s career, which means they cannot be used to
analyze behavioral changes that individual members
may make over the course of their careers.

Since these NP-Scores are only available for leg-
islators who won election, we need another set of
information to help us predict scores for people who
have not served, and may not ever serve, in office.
While there are many potential data sources one
might use for this purpose—such as the text of can-
didate speeches or behavior on social media—we
build on the supervised learning approach of Bonica
(2018) to estimate scores for both incumbents and
challengers running for state office using donations to
their campaigns. We obtain campaign donations for
state legislative candidates from the National Institute
on Money in State Politics (NIMSP), which digitizes
and standardizes information from campaign-finance
reports for all state-office candidates.8 The data con-

7 To obtain some coverage for 2021–2022 elections, we carry forward the NP-
Score for incumbents with scores in the 1993–2020 data set.
8 See https://www.followthemoney.org/our-data/about-our-data (Follow
The Money, 2024) for more information on the data. See Online Appendix C
for details on our validation of this data set.

sist of nearly 30 million transactions for state legisla-
tive elections between 1989 and 2022, with compre-
hensive election coverage beginning in the year 2000.
We merge this donation information at the legislator-
election-year level to the NP-Scores to obtain a unified
set of predictors and outcomes for 20,757 state leg-
islators in at least one election, 11,739 of which have
enough donations before they won office to enter
the training set. Though our research design only
makes within-state comparisons (i.e., between two
candidates in the same election), our approach to the
data was designed to reduce the variance in predic-
tive accuracy between states as much as possible. To
impose a unified threshold on data sparsity, we only
produce scores for candidates that received money
from at least five donors who also gave to at least five
legislators with an NP-score, and to improve predic-
tive accuracy for states with less data, our models take
advantage of donors that give to candidates in mul-
tiple states to pool information across states.9 With
this approach, we are able to substantially increase
the total number of donors that contribute to a can-
didate’s score relative to the federal approach (median
of 16 donors vs. median of 2 donors).10

Though our basic supervised learning approach
follows Bonica (2018), we further customize the pre-
diction problem based on the downstream empirical
analyses we wish to conduct. First, because our anal-
ysis hinges on producing credible ideology estimates
for candidates that do not win office, we develop our
models only using donations received before candi-
dates win state legislative office for the first time. This
avoids biasing the predictive models with information
following electoral victories when studying perfor-
mance in elections (Hall & Snyder, 2015), and improves
the generalizability of the models to losers of elections
by mimicking the information set that donors have
about candidates whom they have not yet observed in
state legislative office. As a result, our predicted NP-
Scores are static over a legislator’s career, matching the
construction of NP-Scores, and do not incorporate any
donation information from elections in which candi-
dates ran as incumbents. Second, in order to make the
assumption that prediction error is equal in expecta-
tion between winners and losers more plausible, we
assign all legislators in the training data an “out-of-
sample” score based on a model that was not trained
on their particular donations in any capacity. On top
of the cross-validation procedures employed in Bonica
(2018), the out-of-sample scores provide an additional

9 Twenty-two percent of the donors in our modeling data gave to candidates
running in multiple states, and we found that pooling information across
states reduces the mean squared prediction error by 38%. Online Appendix B
reports the average proportion of out-of-state donors and contributions per
candidate by state.
10 We show in Online Appendix C that this is not an artifact of differences
in donor identity resolution between the DIME database (Bonica, 2016)
and NIMSP.
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HANDAN-NADER et al. 5

guarantee that the predicted scores are not overfit to
the training legislators. Third, for our ML approach, we
train separate models within each party to maximize
our ability to distinguish the positions of candidates
within partisan primaries.

Since we study primary as well as general elections,
we also calculate versions of our scores that scale leg-
islators using only primary donations from before they
won office. These scores are noisier and apply to fewer
legislators, but do not change the substantive findings,
so we report the main results using these primary-only
scores as a robustness check in Online Appendices G
and H.

Baseline model: Contribution-weighted
averages

Our baseline model follows the methodology of Hall
and Snyder (2015) and McCarty et al. (2006) by pre-
dicting candidates’ NP-Scores using the contributed-
weighted average NP-Score of the candidates to
which their donors contribute.11 This straightforward
method has been employed in previous work on Con-
gressional candidates (Hall, 2015; Hall & Snyder, 2015;
Hall, 2019; Hall & Thompson, 2018), and builds on an
extensive literature that uses campaign contributions
to scale candidates without ML (e.g., Bonica, 2013,
2014, 2018; McCarty & Poole, 1998; McCarty et al.,
2006; McKay, 2008, 2010; Poole & Romer, 1985).

Drawing on the NP-Score and campaign contri-
butions data, we estimate predicted NP-Scores for
candidates in two stages. First, we estimate a prefer-
ence score for all state legislative donors as the average
contribution-weighted NP-Score of the incumbents to
which a donor contributes. More formally, let X be an
m × n matrix of campaign contributions, where X ij is
the donation amount from donor j to candidate i, and
yi is incumbent i’s NP-Score. Then donor j’s revealed
preference zj is given by

zj =

∑
w≠i yw X wj∑

w≠i X wj
, (1)

where we leave out candidate i when estimating donor
j’s preferences to avoid a feedback loop.12

The second step is to impute candidate NP-Scores
from the preferences of their donors. Specifically, we
calculate each candidate’s predicted score as

ŷi =

∑
j zj X ij
∑

j X ij
. (2)

11 A similar method is also used in Caughey and Warshaw (2022).
12 Note, however, that our results are substantively identical if we include

candidate i when estimating donor j’s ideology (i.e., zj =

∑
w yw X wj
∑

w X wj
).

For the remainder of the paper, we will refer to these
contribution-weighted average scores as Hall–Snyder
scores.13

Machine learning extension: Random forest
regression

We improve upon the predictive accuracy of our base-
line model with an ML approach. It is important to
note that, while the ML-based scores can provide the
best within-party predictions of NP-scores, they do
carry some costs. For one thing, ML-based scores may
contain difficult-to-understand biases, since the pro-
cess trades off bias in exchange for reducing variance
in the prediction problem. Depending on the nature
of these biases, they could affect our downstream esti-
mates of the electoral advantage of different types of
candidates. Compounding this issue, ML-based scores
are inherently something of a black box, and we have
only a limited ability to examine what determines the
scores that different candidates receive. For that rea-
son, we use both the baseline and ML scores in all of
our election analyses, along with CFscores.

To produce the ML scores, we learn a party-specific
mapping f̂p(⋅) between the donations a candidate
receives before they ever take office, and their subse-
quent NP-Score that summarizes voting behavior over
their entire careers:

yi,post = f̂p(xi,pre) + 𝜖i,post, (3)

where yi,post is the NP-Score for legislator i in party p
that summarizes voting behavior post winning office,
and xi,pre is a vector of predictors for legislator i before

ever winning office for the first time. We learn f̂p(⋅)
using a random forest regression (Breiman, 2001),
an ensemble method that learns a large number of
decision trees on bootstrapped samples of the training
data by randomly selecting subsets of predictor vari-
ables to consider at each split of each tree, and aver-
ages predictions across trees to produce a final pre-
diction. We choose the optimal number of predictors
to select at each split through 10-fold cross-validation.
As in Bonica (2018), we construct donation-based
predictors using both standalone donations received
from larger donors (represented as dummy variables),
and summaries of all donors’ preferences using the
contribution-weighted average method of the base-
line model. These donor summaries are constructed in
accordance with the cross-validation scheme to avoid
data leakage. Due to limited coverage of candidate

13 In Online Appendix Figure E.1, we show that we recover substantively iden-
tical Hall–Snyder scores when using an indicator for contributions rather than
the actual dollar amount. The results suggest that it is the decision to donate,
rather than the donation amount, that primarily drives our ideological scaling.
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6 POLARIZATION AND STATE LEGISLATIVE ELECTIONS

demographic information, we include state dummies
as the only non–donation-based predictor (in addi-
tion to, implicitly, the party of the legislator by training
separate models by party). Training data legislators
are assigned their predicted score from the cross-
validation round where they were not used to train
the model or build the feature set. Online Appendix B
describes in more detail how we constructed the
feature set, reports the results of the cross-validation
exercise, and provides a summary of which features
were most predictive. We learn two separate mappings
for Republicans and Democrats to improve predic-
tion accuracy within party and, hence, our ability to
measure extremism within partisan primaries.

For the remainder of the paper, we will refer to these
ML-based scores as “HMH scores” (for Handan-Nader,
Myers, and Hall).

Validating the scalings

To validate these new scalings, we conduct two empir-
ical exercises: We compare them to observed NP-
Scores for candidates who eventually take office, and
we use them to predict a large data set of roll-call votes
cast in all 99 state legislatures from 2010 to 2022. We
report the results of the first analyses later and refer
the reader to Online Appendix F for results on the
second analysis.

Figure 1 compares legislator NP-Scores (on the
horizontal axis of each panel) to their predicted score
based on four possible scalings: their Hall–Snyder
scores (top left panel), their HMH scores (top right
panel), their static CFscores (bottom left panel), and
their dynamic CFscores (bottom right panel). As the
figure shows, while all four scores have relatively high
overall correlations (indicating their ability to separate
legislators of the two parties), both the Hall–Snyder
and HMH scores achieve substantially higher within-
party correlations. As expected, the HMH scores that
use ML achieve the highest within-party correlations.
Because not every candidate can be scored with every
model, we report a balance table of candidate charac-
teristics in Online Appendix A. We also report within-
state, within-party correlations for the HS and HMH
scores in Online Appendix D for completeness, though
we note that static differences in predictive accu-
racy between states would not bias our downstream
regression results due to the inclusion of state fixed
effects. In Online Appendix E, we report that within-
state, time-variant trends in prediction error are
largely uncorrelated with over-time changes in state-
level campaign-finance regulations, and thus these
types of changes are unlikely to bias our regression
results.

Second, leveraging a panel of 72 million raw roll-call
votes, we show in Online Appendix F that our scalings

do the best job of replicating the roll-call classification
success of the NP-Scores themselves.

In sum, across these two exercises, we see that
both of our new contribution-based scores correlate
well with NP-Scores within party and predict roll-call
voting effectively. This makes them useful tools for
analyzing the relationship between candidate ideol-
ogy and electoral performance, which we will turn
to now.

NEW DATA ON STATE LEGISLATIVE
ELECTIONS

In order to provide a comprehensive analysis of can-
didate ideology and electoral performance in both
primary and general elections, we assemble a new data
set of state legislative election results. We begin with
the State Legislative Election Returns (SLERs) data set
from Klarner (2023) that covers all general elections in
state legislatures, including full coverage of the years of
our study, 2000–2022. Though election data are avail-
able before the year 2000, we study elections between
2000 and 2022 due to limited coverage of the donation
data in the 1990s.

Next, we construct a comprehensive record of pri-
mary election outcomes for 2000–2022 in all relevant
states. To do this, we started from partial data on 42
states for the period 2000–2014 from Rogers (2023).
We added data on primaries in runoff states collected
in Fouirnaies and Hall (2020). We then collected the
remainder of the data—filling in gaps in the other data
sets, adding the remaining states, and extending the
data through 2022—from state websites, and cleaned
and standardized the resulting combined data set
extensively. Overall, almost exactly 50% of the data we
use were collected anew for our study, with the other
half coming roughly equally from the two sources ref-
erenced above. When applicable, our primary data
include both first-round and runoff primary-election
results. The complete primary data set includes full
coverage of all primary elections corresponding to
general elections in our sample.

To facilitate meaningful comparisons between
candidates, we restrict our analysis data along three
margins. First, we focus on Democratic and Republi-
can candidates. Second, we subset our data to include
state-chamber-years for which a majority of all avail-
able seats are in single-member districts. Finally,
we exclude state-chamber-years with nonconven-
tional primary election systems (i.e., top-two and
blanket primaries), all special elections, and require
each election to send its winner to office for a full
term.14

14 The latter two restrictions affect few legislators, reducing our sample by
approximately .08%.
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HANDAN-NADER et al. 7

F I G U R E 1 Within-party correlation between various scalings and NP-Scores. Note: The figures plot roll-call–based NP-Scores against
the various campaign-finance–based scalings for Democratic (circle) and Republican (triangle) incumbent legislators. Diamonds represent
equal-group-size averages.

We merge the primary and general election
data together into a master data set along with
the candidate ideology scores validated in sec-
tion “Campaign-finance–based measures of candidate
roll-call ideology.” Due to the restrictions discussed in
section “Campaign-finance–based measures of can-
didate roll-call ideology” that ensure that candidates

have sufficient donation data to receive predicted
scores, we are able to assign HMH and Hall–Snyder
scores to all candidates within a race in about 10,000
general elections and about 4,000 primary elec-
tions, and CFscores to all candidates within a race
in about 20,000 general elections and 8,000 primary
elections.
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8 POLARIZATION AND STATE LEGISLATIVE ELECTIONS

F I G U R E 2 Polarization of candidates in state legislatures over time, 2000–2022. Note: This figure plots the absolute difference between
each party’s median incumbent legislator (blue line) and between each party’s median nonincumbent candidate (black line), across all
states, by year, as measured using Handan-Nader, Myers, Hall scores. Nonincumbent includes both challengers and open-seat candidates.

What kinds of elections enter our sample? Online
Appendix A reports characteristics of the elections
included in the analysis sample compared to all
elections (n = 63,109 generals and n = 79,888 pri-
maries), all contested elections (n = 37,335 generals
and n = 18,362 primaries), and all competitive elec-
tions (n = 16,450 generals and n = 6, 883 primaries).
Competitive elections are defined as having a win-
ning margin of 20% or less. As Online Appendix A
shows, we are able to capture the majority of compet-
itive races. The races we study are a little less likely
to have incumbents than the overall population of
competitive races but look very representative of the
population in terms of partisanship (measured with
Democratic presidential vote share).

POLARIZED CANDIDATE ENTRY IN STATE
LEGISLATIVE ELECTIONS

We first use our new data to describe the ideological
positions of the people who run for state legisla-
ture over time. With relatively low rates of electoral
competition, who runs for office becomes especially
important in determining the polarization of state leg-
islatures. Figure 2 plots the difference in the median
candidate’s ideology for each party, using the HMH
scores, over time. The plot shows separate lines for the
entire set of new candidates in each cycle (i.e., all non-
incumbent candidates), and for sitting legislators (i.e.,
incumbents). To keep the plot easily readable, we omit
odd-year elections from it.

As the figure shows, we see a steep increase in
the polarization of candidates over time; as legislative

polarization has increased, so, too, has the polar-
ization of the set of people running for office in
the first place. The figure also suggests that, though
incumbents are less polarized than nonincumbents
throughout the study period, the gap between incum-
bents and nonincumbents appears to have narrowed
since 2010. This suggests that, in addition to a steady
increase in polarization among who runs for office
over the past two decades, there has also been a
shift in electoral selection, from a system that weakly
favored more-moderate candidates from among the
set of candidates to a system that is indifferent
between more-extreme and more-moderate candi-
dates. We will formally document this pattern in the
analyses below.

GENERAL ELECTIONS AND THE
ADVANTAGE OF MORE-MODERATE
CANDIDATES

Do contested general elections in state legislatures
favor more-moderate candidates, and if so, how
much?

This is a classic question in the study of Ameri-
can elections going back to the foundational “median
voter theorem” and related ideas about spatial vot-
ing explored in Downs (1957), among others. A long
debate in political science rages over whether there is,
in reality, any advantage to more-moderate candidates
as predicted in the spatial model. Behavioral research
often argues that voters are not sufficiently informed
about candidates and do not have a sufficiently
sophisticated view of ideology to favor more-moderate
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HANDAN-NADER et al. 9

candidates (e.g., Achen & Bartels, 2016). Research on
federal elections, in contrast, consistently documents
an electoral advantage for more-moderate candidates
(Ansolabehere et al., 2001; Canes-Wrone & Kistner,
2022; Canes-Wrone et al., 2002; Hall, 2015), perhaps
because there is a critical mass of informed swing vot-
ers, or because campaigns, interest groups, parties,
the media, and other elite actors are able to help vot-
ers coordinate on more-moderate candidates in the
absence of widespread individual-level sophistication.
State legislatures present an even stronger challenge to
the prediction that more-moderate candidates should
be advantaged electorally, however; voters are sig-
nificantly less informed about state legislators than
about national-level politicians (Rogers, 2023), cam-
paigns are significantly less resourced (e.g., Fouirnaies
& Hall, 2014), and there is less media coverage of these
races (Moskowitz, 2021). Given these contrasting pre-
dictions, it is valuable to see what the data can tell us.

Existing estimates of the advantage to more-
moderate candidates in state legislatures do not fully
answer this question, because they are forced to focus
on incumbents and cannot account for challenger
positioning or study open-seat races. To answer this
question using our new measures, we first follow the
“midpoint” method of Ansolabehere et al. (2001). For
each contested election, we compute the distance in
ideology between the Democrat and Republican can-
didates, and we compute the midpoint between their
estimated platforms. When this midpoint moves to
the right while the distance between the candidates
remains constant, it means that the Republican can-
didate has become more extreme and the Democratic
candidate has become more moderate, and vice versa
when the midpoint moves to the left while the distance
remains constant.

To implement the midpoint method, we estimate
regressions of the form

Yict = 𝛽1Midpointict + 𝛽2Distanceict

+ Xict + 𝛾i + 𝛿t + 𝜖ict, (4)

where Yict represents the Democratic vote share in dis-
trict i in chamber c at time t. The vector Xict stands in
for an optional vector of control variables, and 𝛾i and
𝛿t stand in for district-regime and time fixed effects.

The quantity of interest is 𝛽1, which captures the
association between how moderate the Democratic
candidate is (when the midpoint between the two can-
didates shifts right while holding the distance between
them equal) and Democratic electoral outcomes. In
the original Ansolabehere et al. (2001) approach, the
unobserved district median voter’s preferences are
held constant by controlling for presidential vote share
in the district. Because presidential vote share is not
widely available for all state legislative districts, our

preferred specification uses year fixed effects and dis-
trict fixed effects generated separately for each redis-
tricting period. As a robustness check, for the districts
where presidential vote share is available, we report
substantively similar results in Online Appendix G.15

Table 1 presents the results. Each cell in the table
reflects a different estimate of 𝛽1, capturing the rela-
tionship between candidate moderation and vote
share. The rows show the estimates for different can-
didate ideology scalings, while the columns are for
different regression specifications. The first column is
our baseline midpoint specification in Equation (4)
using year and district fixed effects (within a districting
regime). Because our scalings are not perfect predic-
tors of roll-call voting but rather rely on campaign con-
tributions to estimate candidate positions, columns
(2)–(4) subsequently add in different ways to control
for possible differences in prediction error between
competing candidates due to disparities in the amount
of money they raise. In all cells, the midpoint variable
is scaled to run from 0 in the race with the leftmost
midpoint to 1 in the race with the rightmost midpoint,
so that 𝛽1 reflects the predicted change in Demo-
cratic vote share for the maximal shift in the midpoint
observed in the sample. While we prefer to focus
on the first two rows that use our preferred scalings
for these analyses—HMH and Hall–Snyder scores—we
also present estimates for static and dynamic CFscores
(rows 3 and 4) in order to offer a point of comparison
to previous work. Because CFscores are not designed
to predict NP-Scores, and because they pool contribu-
tions before and after successful candidates win office,
we do not rely on these estimates for our main results.

Looking down the rows for our baseline specifica-
tion in column (1), we see that we find a consistently
positive coefficient, indicating an advantage for more-
moderate candidates. The estimates using static CFs-
cores and HMH scores are roughly half the size of
those using Hall–Snyder scores and dynamic CFscores,
but are directionally similar. In column (2), we add
controls for the total contributions raised in the pri-
mary by each candidate, in logs. We focus only on
primary contributions in order to avoid a sort of “post-
treatment” bias that might occur where a candidate’s
ideology both affects their ability to raise money in
the general and affects their electoral outcome—such
as if a more-moderate candidate is able to raise more
money in the general election.16 These controls are
helpful for making sure that our results are not driven
by any possible linkage between raising more money
and being erroneously scaled as more moderate. As we
see, with this control included, all the estimates shrink

15 We have presidential vote share data for 70% of the state legislative races in
our sample.
16 In Online Appendix G, we re-estimate Table 1 using the HMH scores
that only use primary donations as a robustness check for possible “post-
treatment” bias in the scores themselves, with substantively similar results.
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10 POLARIZATION AND STATE LEGISLATIVE ELECTIONS

T A B L E 1 Advantage of more-moderate candidates in contested general elections, 2000–2022.

Democratic vote share

(1) (2) (3) (4)

HMH score 0.16** 0.12** 0.13** 0.11**

(0.02) (0.02) (0.03) (0.03)

Hall-Snyder score 0.26** 0.19** 0.22** 0.23**

(0.02) (0.02) (0.04) (0.03)

Static CFscore 0.14** 0.10** 0.17** 0.14**

(0.01) (0.01) (0.02) (0.02)

Dynamic CFscore 0.30** 0.22** 0.32** 0.30**

(0.01) (0.01) (0.02) (0.02)

District-by-regime FE Y Y Y Y

Year FE Y Y Y Y

Controls for primary contributions N Y N N

Only races with below-median contribution gap N N Y N

Only races with ≥ 10 primary donors per candidate N N N Y

Robust standard errors are clustered by district-regime in parentheses. HMH score refers to Handan-Nader, Myers, Hall score.
†p < .10; *p < .05; **p < .01.
Each cell in this table reports an estimate of Midpoint, or the association between how moderate a Democratic candidate is (when shifting the midpoint between
the Democratic and Republican candidate to the right) and the Democrat’s general-election vote share, after holding constant the distance between candidates.

from their prior magnitudes but remain positive.
These estimates are corroborated in columns (3) and
(4), which use different ways to control for the same
source of confounding due to potential disparities in
fundraising between competing candidates.

As further robustness checks against confounding
due to scaling prediction error, we also report sub-
stantively similar results in Online Appendix G when
removing states for which the within-state correla-
tions between the HMH and NP-Scores are especially
low, and when removing states for which Shor and
McCarty (2011) report high vote prediction error in
the NP-Scores themselves. In Online Appendix I, we
show that the midpoint coefficient shrinks in magni-
tude but remains positive for both Hall–Snyder and
HMH scores as we increase the number of donors each
candidate must have to be included in the analysis.

In general, looking across all of the specifications,
we see strong evidence for a positive overall advantage
to more-moderate candidates. If we focus on the HMH
scores estimate in column (2) as our best single esti-
mate, we estimate that shifting from the most-extreme
Democratic candidate to the most-moderate predicts
a 12 percentage point increase in vote share. Based on
the standard deviation of the midpoint variable in this
sample, a one standard deviation increase in the mid-
point variable would predict a 1.56 percentage point
increase in Democratic vote share. This is not nothing,
and could certainly matter in a close election, but it
does not seem like a very large advantage. For compar-
ison, using the same midpoint approach, Hall (2019)
estimates that shifting from the leftmost to the right-

most midpoint corresponds to a 30 percentage point
increase in Democratic vote share, an advantage that
is more than double this estimate for state legislatures.

Regression discontinuity

The midpoint approach used above has the advantage
of using all of our data on contested general elections
where we are able to scale both candidates. However,
as we discussed, it requires being able to hold fixed the
unobserved preferences of the district, which we do
either using fixed effects or by controlling for presiden-
tial vote. Neither of these is a silver bullet; if districts’
political preferences change within redistricting cycles
substantially, the fixed effects would fail to capture
these trends. A similar issue occurs with presidential
vote since it is not observed every year.

Hall (2015) provides an alternative way to hold
fixed the preferences of the district by focusing on
close primary elections between a more-extreme and
a more-moderate candidate, with the idea that this
approximates a natural experiment in which the dis-
trict “randomly” receives one type of candidate or
the other. To the extent this natural experiment is
valid—an assumption for which we provide evidence
below—then the districts that just barely nominate
a more-extreme candidate will be otherwise just like
those that nominate a more-moderate candidate, on
average, including in their overall political preferences.
For each contested primary and general election in
which we are able to scale at least two candidates, we
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HANDAN-NADER et al. 11

F I G U R E 3 Effect of extremist nominee on general election vote share in US state legislatures, 2000–2022. Note: This figure plots
averages of parties’ general election vote share across equal-sample-sized bins of the extremist candidate’s primary winning margin.
Regression lines are from ordinary least squares (OLS) and are estimated on the raw data separately on each side of the discontinuity.

compute the estimated ideological distance between
the top two vote-getting candidates.17 To focus on
cases where there is a meaningful ideological distance
between the more-moderate and the more-extreme
candidate, we then restrict the data to cases where
the distance between these top two candidates is at
or above the median distance across all cases. We fol-
low standard approaches to estimate the “jump” at the
discontinuity that occurs when the more-extreme of
the two candidates just barely switches from losing the
primary to winning it.

Figure 3 shows the results graphically. As can be
seen in both panels, when the more-extreme candi-
date goes from just barely losing the primary (left
side of each plot) to just barely winning (right side
of each plot), the party’s general election vote share
drops noticeably. The size of this drop is meaningful
but not huge.

We estimate the size of this drop formally using stan-
dard approaches including the optimal bandwidth
approach of Calonico et al. (2014). Table 2 presents
estimates for four different specifications and all four
possible scaling approaches. In the first column, we
focus on data in a 10 percentage point window around
50/50 and use only a linear specification of the run-
ning variable. In the second and third columns, we
include all of the data and use either a third-order
or fifth-order polynomial specification of the running
variable. Finally, in the fourth column, we use the
automated procedure from Calonico et al. (2014).

Looking across the first row, we see that the esti-
mates using the HMH scores range from a 2 percent-
age point penalty to a 5 percentage point penalty.
These estimates grow modestly with Hall–Snyder

17 Ideally, we would construct the ideological distance measure using only pri-
mary donations, since general donations are post-treatment in this setting.
However, due to the sparsity of primary donations for nonincumbents, the
primary donation measure is too noisy to cleanly estimate the RD, so we rely
on the measure that uses both primary and general donations.

scores and CFscores but remain relatively stable across
specifications. Looking across the estimates, we find
strong evidence for a modest penalty to extremist
nominees. While a 2–5 percentage point penalty in
vote share is enough to tip close elections, it is small
enough to not matter in many cases, too. In com-
parison, Hall (2019) uses the same RD setup with
Hall–Snyder scores and estimates an 8 percentage
point effect on vote share.

As is standard with RD analyses, in Online
Appendix J, we show that there is no evidence for
sorting or for an imbalance that would contribute to
these negative estimates. Also in Online Appendix J,
we investigate how our estimated effect varies as we
change the minimal ideological distance between
candidates that is required for a race to enter our

T A B L E 2 Effect of extremist nominee on general election vote
share, US state legislatures 2000–2022.

Party vote share

(1) (2) (3) (4)

HMH score −0.04** −0.04** −0.05** −0.02

(0.02) (0.01) (0.02) (0.02)

Hall-Snyder score −0.05** −0.05** −0.06** −0.06**

(0.02) (0.01) (0.01) (0.02)

Static CFscore −0.06** −0.05** −0.05** −0.06**

(0.01) (0.01) (0.01) (0.01)

Dynamic CFscore −0.05** −0.04** −0.04** −0.05**

(0.01) (0.01) (0.01) (0.01)

Polynomial 1 3 5 CCT

Bandwidth .10 − − −

Robust standard errors are reported in parentheses. HMH score refers to
Handan-Nader, Myers, Hall score.
†p < .10; *p < .05; **p < .01.
Each cell in this table reports an estimate of the effect of narrowly nominat-
ing a primary extremist on their party’s general-election vote share relative to
a moderate.
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12 POLARIZATION AND STATE LEGISLATIVE ELECTIONS

sample (i.e., the cutoff). As the figure shows, we find
that the estimated penalty to nominating an extrem-
ist increases noticeably as we increase the cutoff and
thereby focus on more “intensive” treatments in which
the more-extreme candidate is farther away from the
more-moderate candidate.

VARIATION IN THE ADVANTAGE OF
MORE-MODERATE CANDIDATES

So far, we have established that there is a modest,
positive advantage to more-moderate candidates in
contested general elections in state legislatures. This
estimate pools across roughly 20 years of data and
across 47 states. We can learn more about the roots
of this modest advantage now by exploring where and
when the advantage is larger and smaller.

Declining general election advantage to
moderates over time

First, we explore whether the advantage to more-
moderate candidates in contested general elections
has changed in recent years. As state legislatures have
polarized and elections have nationalized, we might
suppose that the advantage to more-moderate candi-
dates has gone down in state legislatures. This would
be consistent with the argument advanced in Rogers
(2016, 2023) that voters in state legislative elections
are highly partisan, focus on national races at the
top of the ballot, and rarely know much or anything
about their state legislative candidates. On the other
hand, decades of research at the federal level shows
how campaigns, interest groups, parties, the media,
and other elite actors can structure elections such
that more-moderate candidates are favored even if
most voters are unaware of candidate positions. As
such, it is not clear whether the advantage to more-
moderate candidates has actually declined or not in
state legislatures; we need to examine the data directly.

As we discussed in the Introduction, making over-
time comparisons requires having access to measures
of candidate ideology for not only incumbents, but
also for challengers and open-seat entrants, so that
we do not confuse over-time changes in condition-
ing on incumbency with changes to the unconditional
advantage to more-moderate candidates. Our new
measures and data allow us perform this over-time
comparison for the first time.

In Figure 4, we estimate Equation (4) separately
for each year, for both the Hall–Snyder scores and
the HMH scores. This is only possible when we use
presidential vote to control for district preferences,
since our main approach uses district fixed effects that
require multiple years to be pooled in order to work.

F I G U R E 4 General election advantage to moderates over
time. Note: This figure reports the coefficient on candidates’
Midpoint estimated separately by year along with the upper and
lower 95% confidence intervals (vertical bars). This figure uses
district presidential vote share to hold the median voter constant.
HMH Scores refer to Handan-Nader, Myers, Hall Scores.

The figure reveals a relatively steady decline in the
size of the coefficient on midpoint over time, indicat-
ing that the advantage to more-moderate candidates
in contested general elections is shrinking. Although
exactly how and when this decline has occurred varies
across the two scores, the trends are very similar, and
in both cases, the estimate in 2020 is the smallest of
the whole time period, and indicates a quite modest
advantage.18

Regression results

Table 3 presents formal regression results for the above
heterogeneity tests as well as some additional ones,
using the HMH scores. In each column, we re-estimate
Equation (4), our basic midpoint approach, and we
interact the midpoint variable with a key moderator
variable. Consistent with prior work on state legis-
latures, we focus on moderators that speak to the
nationalization of state elections (e.g., Rogers, 2016,
2023), the professionalization of state legislatures (e.g.,
Birkhead, 2015; Rogers, 2017), and the degree of elec-
toral competition (e.g., Rogers, 2017), as these factors
have been hypothesized to contribute to polarization
at the state level.

Column (1) of Table 3 simply provides a formal
test related to Figure 4. Specifically, we interact the
midpoint variable with an indicator for whether the
election takes place in 2012 or later. We chose 2012
because it is the first cycle that occurs after the 2010
redistricting cycle, which aligns the way we cut the
data with the district-by-regime fixed effects. In the

18 The year 2022 is excluded from this figure because we lack data on presiden-
tial election returns at the legislative district level for elections after the 2020
decennial redistricting process.
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HANDAN-NADER et al. 13

T A B L E 3 Variation in midpoint coefficient. This table reports estimates of Midpoint and its interaction with relevant moderating
variables.

Handan-Nader, Myers, Hall score

(1) (2) (3) (4) (5)

Midpoint 0.18** 0.12** 0.12** 0.16** 0.07**

(0.03) (0.02) (0.04) (0.03) (0.03)

Midpoint ⋅ Year ≥ 2012 −0.09*

(0.04)

Midpoint ⋅ Off cycle 0.02†

(0.01)

Midpoint ⋅ Odd year −0.45**

(0.14)

Midpoint ⋅ Prof. (Squire dynamic average) 0.03

(0.10)

Midpoint ⋅ Prof. (Squire staff) −0.28**

(0.10)

Midpoint ⋅ Prof. (Squire salary) 0.17†

(0.10)

Midpoint ⋅ Prof. (Squire session length) −0.06

(0.06)

Midpoint ⋅ Competitive 0.05**

(0.02)

N 6,349 6,349 6,291 6,285 6,349

Controls for primary contributions Y Y Y Y Y

District FEs Y Y Y Y Y

Year FEs Y Y Y Y Y

Robust standard errors clustered by district in parentheses. Midpoint is defined according to Equation 4 and is scaled to run from 0 (most liberal) to 1 (most
conservative) for each scaling. Professionalization (Prof.) is scaled to run from 0 (least professionalized state) to 1 (most professionalized state). Competitive
districts are districts where neither party received greater than 70% of the two-party presidential vote share. Off-Cycle elections occur in non-presidential election
years. Distance is included in all models but not reported in the table. Data on professionalization for Louisiana and West Virginia were not available in columns
3 and 4.
†p < .10; *p < .05; **p < .01.

second row, we see that this interaction is negative
and statistically significant, indicating a decline in the
advantage post 2010.

In column (2), we explore whether the advantage
to more-moderate candidates varies across the types
of elections: presidential elections (captured in the
main effect on midpoint in the first row of the table),
off-cycle elections (the interaction in the third row
of the table), and odd-year elections (the interaction
in the fourth row). The results indicate that there is
no interaction for off-cycle races, meaning that we
estimate that more-moderate candidates have similar
advantages whether or not they share the ballot with
a presidential race. Odd years potentially provide a
more-interesting test because in the few states that
hold odd-year elections for state legislature, there are
often no national races at all on the ballots. Here we
find a large negative interaction that is imprecisely
estimated, as there are few cases that hold elections in
odd years.

In column (3), we interact the midpoint vari-
able with Squire’s (2017) measure of state legislative
professionalization, as implemented in Birkhead
(2015). Professionalization is scaled from 0 (least
professionalized) to 1 (most professionalized). In
contrast to the finding in Birkhead (2015), we find
if anything, a positive though imprecise interaction
coefficient indicating that more professionalized state
legislatures exhibit somewhat larger advantages for
more-moderate candidates. In column (4), we further
explore this interaction by decomposing the profes-
sionalization measure into its key constituent parts,
following Rogers (2017). Consistent with the findings
in Rogers (2017), we find a large negative interaction
with staff size, indicating that state legislatures with
larger staffs exhibit, on average, lower advantage for
more-moderate candidates. Coefficients for salary
and session length are smaller and noisier, roughly
consistent with Rogers (2017) as well. Together, these
estimates indicate that there is no simple relation-
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14 POLARIZATION AND STATE LEGISLATIVE ELECTIONS

ship between legislative professionalization and the
advantage to more-moderate candidates, possibly
because, as both Birkhead (2015) and Rogers (2017)
point out, professionalization bundles together both
factors that make elections more salient with factors
that may allow legislators to gain voters through other,
nonideological dimensions. Sussing out the precise
mechanisms between legislative professionalization,
candidate ideology, and polarization is beyond the
scope of this study, but the new measures and data we
provide should prove useful to future research in this
direction.

Finally, in column (5), we show that the advantage
to more-moderate candidates is stronger in competi-
tive districts. Competitive districts are districts where
neither major party averaged greater than 70% of
the two-party presidential vote share across the dis-
tricting regime. As the table shows, the advantage
is estimated to be larger in these districts. This is
consistent both with the logic of the spatial model,
as well as with classic findings for the federal level
(Ansolabehere et al., 2001) and previous work look-
ing at state legislative incumbents (Rogers, 2017). This
is also important because it suggests that, to the
extent there are fewer competitive districts in state
legislatures than there used to be, this decline in com-
petition could lead to a decline in the advantage to
more-moderate candidates.

PRIMARY ELECTIONS AND THE
ADVANTAGE OF MORE-EXTREME
CANDIDATES

Having explored the links between candidate ide-
ology and electoral outcomes in general elections,
we now turn to estimating the advantage for more-
extreme candidates in contested primary elections.
A long literature at the federal level documents the
conflict between primary and general electorates,
with primary electorates thought to prefer more-
extreme candidates, while general electorates are
thought to prefer more-moderate candidates (e.g.,
Aranson & Ordeshook, 1972; Brady et al., 2007; Hall,
2015). The mechanisms underlying the advantage of
more-extreme primary candidates are not well under-
stood, but may include the activation of ideologically
extreme interest groups whose influence is height-
ened in primaries because they are lower salience
(e.g., Bawn et al., 2015), as well as the differential par-
ticipation of more-extreme voters in primaries (Hill &
Tausanovitch, 2016).

Whether this same dynamic is at play in state
legislatures is unclear, given the general lack of infor-
mation and competition in state legislative primaries.
If the voters turning out in primaries tend to be

more extreme, state legislative primaries might favor
more-extreme candidates like at the federal level;
on the other hand, if these voters are turning out to
vote on the top-of-ballot primaries and are generally
uninformed about their potential state legislative
nominees, then we should not expect an advantage
for more-extreme candidates. Further, there is no
evidence on whether these potential effects have
increased, decreased, or remained the same over time.

The one existing analysis of state legislative pri-
mary elections and candidate ideology only has access
to a measure of incumbent ideology. While Rogers
(2023) finds that more-extreme incumbents do some-
what better electorally in primary elections, it is
unclear whether the same pattern persists in open-
seat primaries, which are essential for sending new
incumbents to office.

To measure how extreme primary candidates are in
relation to one another, we follow Hall and Snyder
(2015) and define

Relative Centrismipdt

= |Cand Ideologyipdt − Most Extreme Ideologypdt|,

(5)

where Cand Ideologyipdt reflects the ideology score
of candidate i running in the contested primary
in district d for party p in year t. The variable
Most Extreme Ideologypdt represents the most-extreme
candidate running in primary pdt, that is, the can-
didate with the maximum scaling, in a Republi-
can primary, and the candidate with the minimum
scaling, in a Democratic primary. The basic idea
here is to give each candidate in a contested pri-
mary a score that indicates how much more mod-
erate she is than the most-extreme candidate in the
race. This measure is better than using the simple
absolute value of the scaling to measure extrem-
ism because it deals with cases where Republicans
have scalings less than zero or Democrats have scal-
ings greater than zero. This occurs with nontrivial
frequency because 0 is an arbitrary value in the
candidate scalings.

Armed with this measure, we then estimate
regressions of the form

Yipdt = 𝛽Relative Centrismipdt + Zpdt + Xipdt + 𝜖ipdt,
(6)

where Yipdt reflects the vote share for candidate i
in the primary for party p in district d in year t.19

19 Note that the regression discontinuity design from section “Regression dis-
continuity” does not apply to primary elections because we lack an as-if
random assignment mechanism for running in a primary election. We also
cannot study subsequent primary election outcomes because doing so would
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HANDAN-NADER et al. 15

T A B L E 4 Advantage of more-extreme candidates in contested primary elections, 2000–2022.

Primary vote share

(1) (2) (3) (4)

HMH score −0.17** −0.17** −0.17** −0.17**

(0.02) (0.02) (0.02) (0.02)

HMH score (Primary donations only) −0.15** −0.15** −0.16** −0.17**

(0.03) (0.02) (0.03) (0.02)

Hall-Snyder score −0.12** −0.12** −0.13** −0.14**

(0.02) (0.02) (0.02) (0.02)

Static CFscore −0.13** −0.14** −0.16** −0.18**

(0.02) (0.02) (0.02) (0.02)

Dynamic CFscore −0.02 −0.02 −0.07* −0.09**

(0.03) (0.03) (0.03) (0.03)

District-by-party FE Y N Y N

Party-by-year FE Y N Y N

Number of candidates FE Y N Y N

Race FE N Y N Y

Controls for primary contributions N N Y Y

Each cell in this table reports the coefficient on Relative Centrism from Equation 6 which is scaled to run from 0 (most extreme) to 1 (most moderate) for each
scaling. The sample is restricted to contested primary elections and excludes races in districts where the opposing party received greater than 70% of the two-party
presidential vote share. Robust standard errors in parentheses. HMH score refers to Handan-Nader, Myers, Hall score.
†p < .10; *p < .05; **p < .01.
Each cell in this table reports an estimate of Relative Centrism, or the association between more-moderate positions (relative to the most extreme candidate in the
primary) and primary-election vote share.

The vectors X and Z stand in for covariates, which
we include to address the fact that the relative cen-
trism score in Equation (5) may still be sensitive to
differences in the predictive accuracy of the scalings
between primary districts and election years. For
example, the location of the most extreme candidate
within a race could vary more widely in races with
comparatively less donation data, producing system-
atically larger swings in candidate extremism for some
districts relative to others. To address this poten-
tial source of confounding, we employ two different
baseline model specifications in Table 4. Column
(1) performs a difference-in-differences in which we
compare within-primary-district variation in candi-
date extremism over time, conditional on the number
of candidates in the primary (as vote share decreases
mechanically with an increasing number of primary
candidates). Column (2) instead includes fixed effects
for the specific primary election (i.e., for each state-
district-party-year), which makes comparisons only
among candidates in a given race. In this latter spec-
ification, we do not need to include fixed effects for
the number of candidates, since it is fixed within each
race. This is arguably the strongest specification, since

condition on a post-treatment variable (whether the candidate seeks reelec-
tion again). This post-treatment bias could be severe since, in our sample,
moderates are nearly 10 percentage points more likely to run for reelection
following a close primary election than extremist candidates.

it does not require making any cross-district compar-
isons, but it may be statistically noisier. Columns (3)
and (4) supplement these baseline specifications with
controls for each candidate’s primary contributions
as a further robustness check against confounding
due to fundraising disparities between competing
candidates, as in column (2) of Table 1.

Table 4 presents the results for contested primary
elections, excluding districts where the opposing party
received greater than 70% of the two-party presiden-
tial vote share.20,21 Each cell in the table reflects the
coefficient on Relative Centrism for a different scal-
ing and specification of the regression. Looking at the
first two rows that use our preferred scalings, we see a
consistent, large, negative coefficient—indicating that
more-moderate candidates do worse, on average, in
contested primaries. These results are corroborated by
the static and dynamic CFscores.

Consider our preferred estimate, which uses race
fixed effects, the HMH scores, and no additional con-
trols (since using primary contributions as a control

20 In Online Appendix K, we document that all four scalings tend to underes-
timate extremism for candidates in very uncompetitive presidential districts,
particularly for Democratic candidates, likely due to access-seeking behavior
on the part of donors. The HMH scores do the best at ameliorating this rela-
tionship, but for robustness we exclude very uncompetitive districts from the
analysis. Our substantive findings are unchanged when adding the remaining
30% of races.
21 In our sample, 39% of primary elections are contested, while 60% of general
election races are contested.
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16 POLARIZATION AND STATE LEGISLATIVE ELECTIONS

F I G U R E 5 Primary-election penalty to extremists over time.
Note: This figure plots estimates from Equation (5) separately for
every on-cycle election year. HMH Scores refer to Handan-Nader,
Myers, Hall scores.

is arguably post-treatment in this case). Here we esti-
mate that going from the most moderate candidate
to the most extreme candidate in a primary predicts
a 17 percentage point decrease in primary vote share.
This maps to a 1 percentage point decrease in pre-
dicted vote share for every one standard deviation
shift in relative centrism, which seems like a small but
potentially important effect. In Online Appendix H,
we report substantively similar results for our pre-
ferred specification when removing states with high
prediction error, as in earlier robustness checks for
the midpoint models. In Online Appendix I, we show
that the advantage to extremists shrinks in magnitude
but remains statistically different from zero for both
HS and HMH scores as we increase the minimum
number of unique donors that both candidates in a
race must receive a contribution from to be included
in the analysis. Finally, in Online Appendix Table
H.1, we show that our results are of similar mag-
nitudes after restricting the analysis to races with
below-median contribution gaps between candidates
and races with at least 20 donors per candidate. In
sum, our results corroborate at the state level what
has been found at the federal level—more extreme
candidates appear to fare better in contested primary
elections.

Advantage to extremists in primaries
persists over time

Finally, we can also again explore whether these rela-
tionships are changing over time. In Figure 5, we plot
our estimates for the coefficient on Relative Centrism
by year, using Equation (6) as our specification. We see
a brief decline in the disadvantage for more-moderate

candidates between 2012 and 2016, but in recent years,
the disadvantage has returned to being statistically
indistinguishable from pre-2012 levels, though the
point estimate is lower.22

CONCLUSION

Understanding how state legislatures have polarized
is important both because the state legislatures are
themselves highly important policymaking bodies,
and because they are the main pathway for candi-
dates to Congress. In this paper, we have offered
the first systematic analyses of the links between
candidate ideology, electoral competition, and leg-
islative polarization in state legislatures that cover
all three stages of the process: candidate entry, pri-
mary elections, and general elections. Using new data
and new measures of candidate ideology based on
campaign contributions, we have established a num-
ber of empirical patterns relevant for future work on
elections and polarization.

Our study is meant to be only the first key step in
what must be a broader effort to understand why state
legislative elections work the way that they do. Why
are the people running for state legislature themselves
so much more polarized than they used to be? Why
are more-extreme candidates advantaged in these pri-
maries, and why has their disadvantage in general
elections decreased? At the same time, how do state
legislative elections sustain any advantage for more-
moderate candidates, when information on state leg-
islative candidates has always been quite low? These
are key questions for future research, and should be
aided by the new measures and data that we have
assembled to understand state legislative elections.
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