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Abstract

This paper introduces two new indices for measuring electoral performance at the sub-state level. We develop
the Measure of Voter Enthusiasm (MVE) and the Voting Success Index (VSI). The MVE measures how well
a party's candidate performs relative to its own registrants' turnout, using voters registered outside the two
major parties — Libertarian, Green, and No Affiliation registrants, collectively termed “Other” — as the
competitive benchmark. The VSI extends this by incorporating registration totals, capturing the degree to
which a party’s vote total exceeds or falls short of its registration base relative to the full Other registration
pool. We apply both indices to the 67 counties of Pennsylvania using data from the 2024 Presidential election,
paired with socioeconomic data from the Census Bureau's American Community Survey. Correlation analysis
and parsimonious OLS models reveal that Democratic index values (MVED, VSID) are strongly conditioned
by county-level socioeconomic characteristics, particularly household income, poverty rates, educational
attainment, and the proportion of foreign-born women. Republican index values, by contrast, show a weaker
or no socioeconomic gradient. The VSIR is essentially uncorrelated with standard demographic predictors,
suggesting that Republican voting success displayed comparatively little county-level socioeconomic
variation. This asymmetry is consistent with a mobilization hypothesis grounded in the stability of partisan
identification, where the indices are interpreted as county-level indicators of differential turnout and net
Other-registrant capture rather than direct evidence of partisan crossover. Influence diagnostics confirm that
the central findings are robust to the exclusion of individual influential counties, and the asymmetric
socioeconomic structure of Democratic versus Republican mobilization is consistent with surge-and-decline
theory, suggesting the VSIR null finding may reflect 2024 Republican surge conditions rather than a
permanent structural feature. The indices are designed as diagnostic electoral-performance tools computable
directly from publicly available registration and election data, with applications for both academic
comparative research and practical campaign resource allocation. The findings have practical implications for
campaign resource allocation and contribute a replicable measurement framework applicable to other closed-
primary states.
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Introduction

Pennsylvania was among the most consequential states in the 2024 Presidential election. PA’s 67 counties
span a wide range of socioeconomic and demographic contexts — from dense, diverse urban centers to
sparsely populated rural communities — making it a valuable setting for examining sub-state variation in
electoral performance. This paper uses county-level voter registration, turnout, and election results from the
2024 Presidential contest, combined with socioeconomic data from the Census Bureau's American
Community Survey, to examine county-level electoral-performance patterns across Pennsylvania. To
accomplish this task, we introduce two new indices to measure a party's appeal beyond its registered base: the
Measure of Voter Enthusiasm (MVE) and the Voting Success Index (VSI).

A common technique in political science is the creation of a model predicting individual vote choice using
socio-demographic variables, where the dependent variable is respondents’ vote choice (estimated via logistic
or probit regression) and the independent variables are socioeconomic, political party, ideological, and policy-
level characteristics. Scholars often use the American National Election Studies (2025) data for these
individual-level models. An approach like this identifies which voter subgroups support specific candidates,
and the results can be aggregated to describe group-level patterns. The socioeconomic variables used in the
present analysis were selected based on initial post-election analysis of the 2024 results, which indicated that
rural residents, young males, and those without a college degree were among the demographic groups that
most heavily favored Trump (Sanders, 2024).

Existing research consistently finds that voter crossover is rare (Lewis-Beck & Martini, 2020; Skocpol &
Fiorina, 1999). A very high percentage of party registrants vote for their registered party (Green, Palmquist, &
Schickler, 2002). Partisanship, measured on the standard seven-point scale from strong Democrat to strong
Republican (Elliott, 2023), functions as a stable social identity rather than a running evaluation of candidates
or policies, and has historically been one of the best predictors of vote choice. While the proportion of voters
who identify as “independent” appears large, most of these independents lean toward one party and vote
nearly as reliably as weak partisans (Keith, Magleby, Nelson, Orr, Westlye, & Wolfinger, 1992). Only pure
independents — those with no partisan lean — genuinely shift between parties in each election, and they
constitute roughly 7 to 10 percent of the electorate and are also the least likely to turn out (Green et al., 2002).
However, Dalton (2008) distinguishes between apolitical independents, who are disengaged from electoral
politics, and apartisan citizens, who are politically informed and issue-oriented but deliberately unattached to
either party. The latter group constitutes the genuinely competitive pool the MVE and VSI are designed to
capture — voters whose ballots are available to either party and who are engaged enough to actually turn out.
The implication is that winning elections is fundamentally about which party mobilizes its base more
effectively and captures this competitive pool of genuinely unattached voters, rather than persuading partisans
to cross over (Keith et al., 1992; Petrocik, 1981; Rosenstone & Hansen, 1993).

This mobilization hypothesis is central to the interpretation of the indices proposed in this paper. When MVE
or VSI values vary across counties, the variation most likely reflects differences in partisan turnout rates and
each party's success at attracting voters registered as “Other” — not systematic defection by registered
Democrats or Republicans. This framing is consistent with the broader literature on partisan stability while
allowing for the influence of economic perceptions at the margin. Lewis-Beck & Martini (2020) find that
objective economic perceptions have a substantive impact on support for incumbent candidates, though this
effect is attenuated when controlling for partisanship. However, a growing body of research suggests that
economic perceptions are themselves shaped by partisan identity. Bartels (2002) demonstrates that partisans
evaluate identical economic conditions differently depending on which party holds the presidency, and Evans
& Andersen (2006) present evidence that the dominant causal direction runs from partisanship to economic
perception rather than the reverse. If voters perceive the economy through a partisan lens, then even the
economic voting channel reinforces existing loyalties rather than driving crossover. This dynamic is likely
amplified in an era of increased polarization, media atomization, and the evolving information landscape
(Kavanagh & Rich, 2018). Similarly, Green & McElwee (2019) find that racial attitudes explain substantial
variation in white voter support for Trump, with economic distress adding explanatory power after controlling
for those attitudes. However, racial attitudes themselves are strongly sorted along partisan lines (Tesler,
2016), reinforcing the view that these factors operate within rather than across partisan boundaries. This
loyalty is further entrenched by affective polarization, in which partisan identity functions as a viscerally
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charged identity that amplifies in-group cohesion and out-group hostility, independent of policy disagreement,
effectively insulating partisan voters from cross-cutting appeals (Mason, 2018; Kalmoe & Mason, 2022).

Unlike the standard individual-level models, this paper uses aggregate county-level data to examine group-
level patterns. Therefore, it is important to acknowledge the risk of the ecological fallacy, which highlights
the difficulty of generalizing individual voters from aggregated data (Subramanian, Jones, Kaddour, &
Krieger, 2009). We do not claim to identify individual-level vote switching or the likelihood of individuals'
voting propensities. Rather, the indices describe county-level mobilization patterns, and the socioeconomic
correlates identify counties where each party’s index values indicate stronger or weaker electoral performance
relative to its registration base. General trends at the aggregate level remain useful for understanding and
analyzing election outcomes, particularly for the practical purpose of informing campaign resource allocation.

The indices are designed to serve two complementary purposes. Academically, they provide a replicable
measurement framework for examining sub-state variation in partisan mobilization that can be applied across
election cycles and closed-primary states, enabling comparative research into when and where mobilization
asymmetries emerge. Practically, they function as post-election diagnostic tools: a positive MVE or VSl in a
given county indicates that a party's candidate outperformed what its registration base alone would predict,
while a negative value flags a mobilization deficit — either insufficient base turnout, failure to capture Other-
registrant votes, or both. Campaign organizations can use these diagnostics to identify counties where
marginal investments in turnout operations are most likely to matter and to assess whether underperformance
reflects structural disadvantage or addressable mobilization gaps. Both uses depend on the same core
property: that the indices decompose electoral performance into constituent parts rather than collapsing it into
a single vote share.

The paper proceeds as follows. The next section reviews existing voting indices in the political science
literature. We then present the MVE and VSI indices and describe their construction. The data and descriptive
statistics for all 67 Pennsylvania counties are presented below. We present a correlation analysis examining
the bivariate relationships between the indices and socioeconomic characteristics, followed by parsimonious
OLS regression models that confirm these patterns in a multivariate context. We conclude with a discussion
of findings, limitations, and directions for future research.

Reviewing Current Indexes

Having established the theoretical basis for interpreting electoral performance as a function of mobilization
rather than crossover, we turn to existing measures of voting and party success in the political science
literature. Several indices address related dimensions of electoral performance, though none capture precisely
what the MVE and VSI are designed to measure.

In the political science literature, voting success is often used as a measure of party cohesion in legislatures or
as a legislative effectiveness score. These scores often gauge ideological cohesion in Congress and reflect
polarization. For example, in a non-majoritarian system, Gallagher (1991) measures proportional
representation in terms of seat share. In the United States, with single-member plurality, which results in a
two-party system based on Duverger’s Law (Golosov, 2024), Gallagher’s measure doesn’t often work.

Measures of legislative ideology, such as DW-NOMINATE scores (Poole & Rosenthal, 1985; McCarty,
Poole, & Rosenthal, 2006), offer a rigorous method for tracking ideological polarization among elected
officials over time, but they capture elite behavior after electoral outcomes rather than the voter mobilization
dynamics that produce those outcomes in the first place.

Measures like incumbent party approval are sometimes used. Some of the presidential election prediction
models use very basic regressions that include trial heat polling for the incumbent, economic growth, and the
convention bump to predict the popular vote. Campbell's (2008) model, for instance, uses trial heat polling to
predict the incumbent's popular vote percentage with good accuracy over time. In the past, measures of party
effectiveness, such as indices of “party vigor” (Key, 1949), based on local competitiveness, organization, and
voter participation, were employed, but they are less used today.
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The Cook Partisan Voting Index

The Cook Partisan Voting Index (Cook PVI), first introduced in 1997, measures how each state and
congressional district performs at the presidential level compared to the nation as a whole (Cook Political
Report). The index is displayed as a letter-plus-number combination (e.g., D+5 or R+12), with the letter
indicating the party that outperformed and the number showing the margin above the national average. The
Cook PVI can be applied at the local level and has been found to be a strong predictor of vote choice
regardless of controls. Paul et al. (2022) use the index to examine 16 health outcomes for U.S. children,
finding that Democratic-leaning states had better median outcomes across all 16 measures.

While the Cook PVI is a useful heuristic for describing district-level partisan lean, it differs from the MVE
and VSI in three important respects. First, the Cook PVI benchmarks performance against a national average
across two election cycles, making it a measure of relative partisan geography rather than within-election
mobilization. Second, it does not decompose performance into its constituent parts — turnout of the
registered base versus capture of Other-registered voters — which is precisely the distinction the MVE and
VSI are designed to make. Third, because the Cook PVI is anchored to presidential vote share rather than
voter registration, it cannot distinguish between a strong performance driven by exceptional base turnout and
one driven by Other-voter capture. The MVE and VSI, by contrast, operate within a single election and
measure electoral outcomes directly against the registration base, allowing researchers and practitioners to
identify why a party overperformed or underperformed in each county rather than simply that it did.

The Partisan Turnout Rate
Gimpel & Schuknecht (2003) propose a Partisan Turnout Rate aimed at measuring impediments to voting:

Votes cast for party i

Partisan Turnout Rate = - -
Registered voters for party i

Their dependent variable is the percentage of registered voters who cast ballots in the 2000 presidential
election in each precinct. This index shares some features with the indices we propose, though it does not
isolate the Other-voter capture component.

The Turnout Overperformance Index
Biggers & Hanmer (2017) use a Turnout Overperformance Index:

Votes for party i — Registered party i voters

Turnout Overperformance = ,
Total registered voters
They employ this measure to examine the effects of voter identification laws, finding that the propensity to
adopt such laws is greatest when control of the governor's office and legislature switches to Republicans, and
that this likelihood increases as the size of Black and Latino populations in the state expands. While
structurally similar to the VSI in using total party registration rather than turnout in the numerator, the
Turnout Overperformance Index normalizes against total registered voters rather than the Other-registrant
pool, conflating what is the theoretical competitive electorate with the full registration base and obscuring the
theoretically distinct contribution of unaffiliated and minor-party voters to each party's electoral outcome.

Temporal Indices of Turnout and Vote Share

Several indices measure electoral effectiveness across time rather than within a single election. Fraga (2018)
uses a Turnout Change Index comparing current and previous election turnout. Sides, Tesler, & Vavreck
(2018) use a Change in Partisan Vote Share comparing a party's vote share across consecutive elections.
Berinsky (2005) uses a Voting Rate index measuring the effectiveness of early voting mobilization by party.
These temporal indices capture important dynamics but require multi-election data and do not decompose
within-election mobilization patterns.

Specifically, Fraga (2018) uses a Turnout Change Index,

Turnout in current election

Turnout change = - - -
Turnout in previous election
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Sides et al. (2018) use an index called Change in Partisan Vote Share,

Vote share for party i in current election

Change in partisan vote share = — - -
Vote share for party i in previous election

Berinsky (2005) uses a Voting Rate index to measure a party's effectiveness in mobilizing early voting.

Early votes cast for party i

Voting rate =
g Registered voters for party i

Some studies examine election result swings in a polarized landscape (Shaw, 2012), and others use district-
level socio-demographic data and partisanship measures (Levendusky, Pope, & Jackman, 2008). Levendusky
et al. note a significant concern with this approach:

“A measure of district partisanship that relied solely on demographic characteristics of the district suffers
from an obvious threat to validity. Demographic attributes are generally considered antecedents of
partisanship, rather than indicators of it. So, while demographic characteristics may correlate highly with
one another and would appear to measure something about districts, there is no guarantee that
demographic characteristics alone would permit us to locate congressional districts on a partisan
continuum.” (pp. 736)

This concern is well-taken. The present paper does not attempt to infer county-level partisanship from
demographics. Rather, we propose indices that directly measure observable electoral outcomes — the gap
between a party's vote total and its registration base — and then ask which socioeconomic characteristics are
associated with variation in those outcomes. The question is practical: in a world of limited resources where
the precise vote of each individual is unknown, can we identify county-level patterns in mobilization and
independent capture that would inform campaign strategy? The MVE and VSI indices are designed to answer
that question. Unlike the Cook PVI, they decompose performance relative to registration rather than
comparing it to a national baseline. Unlike the temporal indices, they operate within a single election. And
unlike purely demographic approaches, they measure an electoral outcome directly rather than inferring
partisanship from covariates.

The distinctions outlined above are not merely technical. Each existing index embeds a theoretical choice
about what constitutes the relevant competitive electorate — the national average, the prior election baseline,
or the full registration pool — and that choice shapes what the index can and cannot reveal about
mobilization. Table 1 summarizes these distinctions and positions the MVE and VSI relative to the existing
landscape.
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Table 1. Comparison of Existing and Proposed Electoral Performance Indices

Index

What It Measures

Key Assumption

Unique Analytical
Leverage

Cook Partisan Voting
Index (PVI)

Partisan lean relative to
the national average,
averaged across two
presidential elections

National average vote share
is the appropriate
benchmark; partisan
geography is stable across
cycles

Identifies structurally partisan
districts; strong predictor of vote
choice; does not decompose
within-election mobilization

Partisan Turnout Rate

Share of registered

Registered partisans are the

Captures base mobilization rate;
does not isolate Other-voter

(Fraga, 2018; Sides et
al., 2018)

vote share across
consecutive elections

appropriate baseline

(Gimpel & party-i voters who cast relevant electorate; turnout
ballots is the primary mobilization capture
Schuknecht, 2003) ey P
gna
Turnout Net votes for party-i Total registration is the Captures net over- or
Overperformance beyond its registratiop appropriate denominator underperformanc;; cqnﬂates
Ind Bi & base, normalized against Other-voter contribution with base
I-’; ex ( lggir;) total registered voters turnout effects
anmer,
Temporal Indices Change in turnout or The prior election is the Captures electoral trends over

time; requires multi-election data;
cannot decompose within-election
patterns

Measure of Voter
Enthusiasm (MVE)
(proposed here)

Net votes beyond party-i
registrant turnout,
normalized against
Other-registrant turnout

The competitive electorate
consists of unaffiliated and
minor-party voters;
registered partisan defection
is negligible

Isolates Other-voter capture
within a single election; separable
from base turnout effects

Voting Success Index
(VSI) (proposed here)

Net vote performance
relative to party-i
registration base,
normalized against
Other-registrant
registration

The competitive electorate
consists of unaffiliated and
minor-party voters; partisan
crossover is negligible

Captures registered base
mobilization and Other-voter
capture simultaneously; enables
within-election asymmetric
partisan comparison

The Indices

Before formally presenting the indices, we clarify their conceptual status. The Measure of Voter
Enthusiasm and the Voting Success Index are diagnostic electoral-performance measures — arithmetic
functions of publicly available registration, turnout, and vote totals — rather than direct measures of
psychological motivation or voter affect. We use “enthusiasm” as a shorthand for a party's mobilization
performance relative to its registration base. That is the degree to which a party's candidate attracted votes
beyond what its own registrants' turnout would predict, benchmarked against the unaffiliated and minor-
party registrant pool. This framing is intentional. Because the indices are constructed from aggregate
county-level data, they cannot establish individual-level psychological states; they can only determine
whether a party's electoral outcome exceeded, matched, or fell short of what its registration base and
turnout would mechanically imply. Index variation across counties, therefore, is interpreted as evidence of
differences in electoral performance relative to base-turnout and Other-registrant benchmarks — the two
observable electoral processes the mobilization hypothesis identifies as the primary determinants of
election outcomes — rather than unmeasured differences in voter motivation. The denominator is
restricted to Other-registrant ballots rather than all non-party-i ballots, reflecting the theoretical
assumption, supported by the partisan stability literature, that the genuinely competitive electorate
consists of unaffiliated and minor-party voters rather than registered partisans who might cross over. This
assumption is empirically grounded in the 2024 Pennsylvania context, as third-party and independent
candidates received approximately 0.97% of total votes statewide, confirming that Other-registrant ballots
flowed overwhelmingly to the two major-party candidates (Pennsylvania Department of State, 2024).
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To measure county-level electoral-performance patterns associated with socioeconomic context, we
propose two indices with slightly different aims. One is the Measure of Voter Enthusiasm (MVE), the
other is the Voting Success Index (VSI). The Measure of Voter Enthusiasm (MVE) is calculated as
follows:

MVE = Votes cast for party i — registered party i ballots cast

Registered Others ballots cast

The index is positive if a party's candidate receives more votes than the number of registered voters in
that party who cast ballots, consistent, under the low-crossover assumption, with net vote support beyond
the party’s own registrant turnout. A negative MVE value indicates net underperformance relative to the
party’s own registrant turnout. A value greater than 1 indicates that the party’s net vote surplus beyond its
own registrant turnout exceeds the number of Other ballots cast — an upper bound that flags
exceptionally strong performance among unaffiliated and minor-party voters. The denominator is
restricted to Other ballots cast rather than all non-party-i ballots cast, reflecting the theoretical
assumption, grounded in the partisan stability literature, that registered partisans rarely defect to the
opposing party (Green, Palmquist, & Schickler, 2002; Keith et al., 1992). Under conditions of high
partisan polarization — such as the 2024 Presidential contest — this assumption is particularly well-
supported, as partisan defection rates have been documented at historically low levels in recent election
cycles (Bartels, 2000). The genuinely competitive pool consists of unaffiliated and minor-party
registrants. An additional assumption, consistent with the 2024 Presidential election results, is that
independent and third-party candidates received a negligible percentage of total votes.

As the data will show, the MVE calculated for Republicans across different geographic units tends to
have a strong negative correlation with the MVE calculated for Democrats, since net positive swings in
independent votes in one party's direction must be offset by negative swings in the other direction.

The main limitation of the MVE is that it does not incorporate turnout, as it measures only ballots cast.
Differential turnout rates between parties can cause the index to omit important information. Consider
two counties with identical registration splits and identical vote shares. If one county had 90% Republican
turnout and 70% Democratic turnout, while the other had equal turnout from both parties, MVE would
not capture this difference.

For this reason, we also propose the Voting Success Index (VSI), which incorporates registration, turnout,
and Other-voter capture:

VSl = Votes cast for party i — Reg. voters for party i

Registered voters for Other

Note the key difference in the numerator. MVE subtracts registered party i ballots cast (turnout), while
VSI subtracts total registered party i voters (registration). This means the VSI numerator can be
decomposed into two components: (1) votes gained from Other-registered voters, minus (2) registered
party i voters who did not turn out. Larger VSI values are therefore indicative of two factors operating
simultaneously: greater turnout among party i's registrants, and a greater number of Other-registrant votes
flowing to party i's candidate.

Because the VSI incorporates differential turnout by using total registered Other voters in the
denominator rather than Other ballots cast, the correlation between VSID and VSIR is expected to be
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weaker than that between MVED and MVER. The data confirm this: in the PA county-level analysis, the
MVED-MVER correlation is —0.84, while the VSID-VSIR correlation is —0.71.

In the 2024 Pennsylvania Presidential election, third-party and independent candidates received a
combined 67,856 votes — 33,318 for Libertarian candidate Chase Oliver and 34,538 for Green Party
candidate Jill Stein — representing approximately 0.97% of total votes cast statewide (Pennsylvania
Department of State, 2024). This confirms that Other-registrant ballots flowed overwhelmingly to the two
major-party candidates and that the negligible-third-party assumption holds empirically in this context.

Interpreted through the mobilization hypothesis, both indices primarily capture each party's mobilization
effectiveness rather than genuine partisan conversion. The MVE approximates net performance relative to
the Other-ballot benchmark. The VSI adds a turnout dimension, penalizing parties whose registrants
stayed home and rewarding those whose registrants showed up. Together, the two measures provide a
more complete picture of each party's electoral performance relative to its registration base.

The following sections apply both indices to the 67 counties of Pennsylvania using data from the 2024
Presidential election.

Data and Descriptive Statistics

The data used in this analysis covers all 67 counties of Pennsylvania. Election data — including voter
registration by party affiliation, turnout by party, and presidential vote totals — are drawn from the
certified 2024 general election results published by the Pennsylvania Department of State (DoS). All
voters not registered as Democrat or Republican are aggregated into the category Other (O), which
includes Libertarian, Green, No Affiliation, and all remaining minor party registrations, consistent with
PA DoS party code classifications. The four voting indices are computed directly from these county-level
registration and turnout figures using the formulas specified in the preceding section; no imputation or
estimation is required, as all component values are reported at the county level in the PA DosS files.
Socioeconomic and demographic variables are drawn from the U.S. Census Bureau’s 2023 five-year
American Community Survey (ACS) estimates. We use the 2023 five-year ACS because it was the
vintage used when the dataset was constructed, and because five-year ACS estimates provide stable
county-level coverage across all 67 Pennsylvania counties. Using this fixed ACS vintage preserves
temporal consistency across counties and allows the election indices to be reproduced from a single,
clearly specified data release. Counties are matched across datasets on FIPS code. All data sources are
publicly available, and the indices can be reproduced directly from the PA DoS election files and ACS
summary tables without proprietary data or special access.

Variable Selection

The selection of socioeconomic variables was guided by post-election analysis of the 2024 Presidential
results. Exit polling and early demographic breakdowns indicated that income, educational attainment,
age, gender composition, population density, and poverty were among the strongest correlates of vote
choice (Sanders, 2024; Brownstein, 2025). We supplement these with variables capturing labor force
participation, marital status, county land area, and the proportion of foreign-born women aged 15 to 50 —
the latter serving as a proxy for immigrant community presence in each county. Counties with larger
immigrant populations have historically been targets of intensive Democratic organizing efforts in
Pennsylvania, and the variable captures exposure to communities where Democratic mobilization
investment has been concentrated; its inclusion therefore reflects both a demographic signal and a
theoretically grounded mobilization predictor.

Table 2 presents descriptive statistics for the four index values and 14 socioeconomic variables across all
67 Pennsylvania counties. The counties vary considerably. Median household income ranges from
$47,681 to $123,041; the share of adults with a bachelor's degree or higher ranges from 11.3% to 56.6%;
and population density ranges from 11 to 11,800 persons per square mile. The four indices also exhibit
substantial variation. MVED ranges from —1.11 to 1.36, with a mean of 0.29, indicating that, on average
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across PA counties, Democratic candidates attracted modestly more votes than the number of registered
Democratic ballots cast. MVER ranges from —0.02 to 1.94, with a mean of 0.66, reflecting the strong
Republican mobilization advantage statewide in 2024. VSID ranges from —1.38 to 0.47, with a mean of
—0.15, while VSIR ranges from —0.53 to 0.46, with a mean of —0.06, near zero.

Table 2. Descriptive Statistics for Dependent and Independent Variables (N = 67 PA Counties)

Variable Description Mean Median SD ‘ Min ‘ Max

Dependent Variables

MVED MVE Index, Democrats 0.290 0.367 0.390 -1.111 1.364
MVER MVE Index, Republicans 0.662 0.579 0.375 -0.017 1.941
VSID VSI Index, Democrats -0.154 -0.130 0.351 -1.381 0.466
VSIR VSI Index, Republicans -0.057 -0.088 0.234 -0.529 0.459

Economic Variables

Median HH Median household income ($) 69,614 64,758 13,648 47,681 123,041
Income

Mean HH Mean household income ($) 90,829 83,918 19,178 59,531 165,377
Income

% Below % population below poverty level 11.71 11.70 2.900 5.900 22.00
Poverty

Demographic Variables

% BA Degree+ % pop. 25+ with bachelor's or 25.80 23.30 9.360 11.30 56.60
higher

% Male 2044 % population male age 20-44 15.38 15.00 2.990 11.10 35.30

Median Age Median age (years) 43.69 43.70 3.700 33.80 56.10

Sex Ratio Males per 100 females 102.7 99.30 18.33 90.00 244.4

% Now Married % pop. 15+ currently married 49.86 50.40 4.860 31.20 56.10

Geographic Variables

Pop. Density Population per square mile 481.0 139.0 1488.8 11.00 11,800
Area (sq mi) County land area (square miles) 667.8 653.2 270.6 130.2 1228.6
Total Pop. Total county population 193,829 83,213 279,710 4475.0 1,582,432

Labor Market Variables

LFPR (20-64) Labor force participation rate, 20— 75.72 76.40 6.830 34.30 83.90
64

Emp/Pop Ratio Employment-population ratio, 20— 72.07 72.60 6.610 33.20 80.90
64

Other Variables

% Women % women 15-50 foreign born 5.440 3.000 5.430 0.500 22.80
Foreign Born

Note. Data sources.: Pennsylvania Department of State (voter registration and election data); U.S. Census Bureau, American
Community Survey 2023 5-year estimates (socioeconomic variables). MVE = Measure of Voter Enthusiasm; VSI = Voting
Success Index; D = Democrats; R = Republicans.
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Correlation Analysis

Before estimating regression models, we examine bivariate Pearson correlations between all
socioeconomic variables and the four indices. Table 3 and Figure 1 present these results. This bivariate
examination constitutes a theory-informed variable selection step rather than hypothesis testing; given N
= 67 and the resulting constraints on degrees of freedom, it is standard practice in small-N observational
research to use bivariate screening to identify candidate predictors before estimating parsimonious
multivariate models.

Table 3. Bivariate Pearson Correlations Between Socioeconomic Variables and Voting Indices (N = 67)

Variable MVED MVER VSID VSIR
Panel A: Socioeconomic Predictors

Median HH Income S509%#* —453%%* 480 H* —-.009
Mean HH Income S13%H* —467*** 449%** .021
% Below Poverty —.388%** 307%* —.542%** 115
% BA Degree+ A44%%* —412%** .209%* .170
% Male 2044 118 —.083 .048 .069
Median Age —.356%** 271%* -.127 -.014
Sex Ratio (M/F) -.019 .021 .060 -.037
% Now Married .108 —.046 326%** —.259%*
Pop. Density 112 —123 -212% 124
Area (sq mi) —-.056 .199 .022 —-.030
Total Pop. 255%* —.182 -.070 217*%
LFPR (20-64) .194 -.171 135 .047
Emp/Pop Ratio 243%* —.193 .199 .009
% Women Foreign Born A00%** — 442 %%* .196 .093
Panel B: Index Intercorrelations

MVED — —.843%*x .8k —.643%%*
MVER —.843H** — —.850%** BT HH*
VSID .89gH** —.850%** — —.706%**
VSIR —.643%%* 671X —.706%** —

Note. MVED = Measure of Voter Enthusiasm, Democrats; MVER = Measure of Voter Enthusiasm, Republicans; VSID =
Voting Success Index, Democrats; VSIR = Voting Success Index, Republicans. Em dash (—) indicates a diagonal.
Leading zeros suppressed per APA convention.

*p <.10. **p <.05. ***p <.0l.
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Socioeconomic Predictors x Voting Indexes
PA Counties (N = 67), 2024 Presidential Election
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Figure 1. Bivariate Correlations Between Socioeconomic Predictors and Voting Indices Across 67 Pennsylvania Counties, 2024
Presidential Election

Several patterns are immediately apparent. The Democratic indices (MVED, VSID) show strong,
consistent correlations with income and economic distress variables. Median household income is
positively correlated with both MVED (r =0.51, p <0.01) and VSID (r = 0.48, p < 0.01), while the
poverty rate is negatively correlated with VSID (r = —0.54, p < 0.01), the single strongest bivariate
relationship in the matrix. Educational attainment follows a similar pattern, with the share of adults with a
bachelor's degree correlating at r = 0.44 with MVED, and r = 0.30 with VSID. Median age is negatively
associated with MVED (r =-0.36, p < 0.01), consistent with the generational dimension of the 2024
electorate. The proportion of foreign-born women shows a notable asymmetry, correlating positively with
MVED (r = 0.40) but negatively with MVER (r = —0.44), both significant at p < 0.01.

The Republican indices tell a different story. MVER largely mirrors MVED in the opposite direction, as
expected given the strong negative correlation between the two (r = —0.84). However, VSIR — the
Republican Voting Success Index — shows remarkably weak correlations with nearly all socioeconomic
variables. Its strongest bivariate correlate is the share of the population currently married (r =—.26, p <
.05), and only one other variable — total population (r = .22, p <.10) — reaches even marginal
significance. This pattern is consistent with the mobilization hypothesis, as VSIR displays comparatively
little socioeconomic variation across counties, while Democratic index values are more strongly
associated with county-level socioeconomic characteristics.

Collinearity Among Predictors

The correlation matrix also reveals substantial collinearity among the independent variables themselves,
which must be addressed before multivariate modeling. Median and mean household income are
correlated at r =.98. The labor force participation rate and employment-to-population ratio correlate at r =
.99. Educational attainment correlates with mean household income at r = .87 and with median household
income at r = .80. The poverty rate correlates with median income at r = —.71. These collinear pairs
cannot appear in the same regression model without inflating standard errors and destabilizing coefficient
estimates. The regression specifications described in the following section are designed to avoid these
pairings while retaining theoretically motivated predictors from each substantive domain.
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DV Intercorrelations

Panel B of Table 3 reports the intercorrelations among the four indices themselves. MVED and MVER
correlate at r = —.84, and VSID and VSIR at r = —.71 — both strongly negative, as the index construction
implies. MVED and VSID correlate at r = .90, indicating that the two Democratic indices capture
substantially overlapping variation despite their different treatment of turnout. The corresponding
Republican correlation (MVER-VSIR) is r = .67, somewhat weaker, reflecting the fact that the turnout
component introduces more independent variation on the Republican side. Figure 2 illustrates this
relationship, highlighting Philadelphia's anomalous position — high MVED but deeply negative VSID —
consistent with strong Other-voter capture offset by insufficient Democratic registrant turnout

Measure of Voter Enthusiasm vs. Voting Success Index — Democrats
PA Counties, 2024 Presidential Election (N = 67)

0.5 .Chesler
[ ]
Montgomery Lancaster
e 00 ®
<] 4 -
u ® Centre Delaware
@Bucks
s
0.0+ a» e
§ - Erle\
g = : Allegheny
o R\!\leél‘r‘f*mrelam:i
o
8 .05 ®
g ® @
[a]
= Luzerne
((iambria Lackawanna
-1.04 Philadelphia
[ ]
Fayette
Greene
)
¢ r=0.9
-1.0 -0.5 0.0 0.5 1.0

MVE Democrats (MVED)

@ High MVE, High V8I High MVE, Low VS| @ Low MVE, Low VSI

atic turnout
ion decline.

Figure 2. Bivariate Relationship Between MVED and VSID Across 67 Pennsylvania Counties, 2024 Presidential Election

Voting Results, MVE and VSI Descriptive Analysis

Table 4 presents index values and key socioeconomic characteristics for a selection of illustrative
counties, spanning the full range of Democratic mobilization outcomes observed across the state.
Lancaster County presents the highest MVED in the sample (1.364), reflecting strong Democratic
candidate performance among Other-registered voters, consistent with the broader suburban realignment
that characterized southeastern Pennsylvania's competitive counties in 2024. Note that because of political
registration numbers, even with an MVED greater than one, which implies that some Republican voters
voted for the Democratic candidate, the Republican candidate still received more votes than the
Democratic candidate.
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MVE Indices

The top row of Figure 3 displays the MVE indices. The MVED panel (top left) shows a clear geographic
gradient. The southeastern suburban counties — Lancaster, Chester, Montgomery, Delaware, and Bucks
— display the warmest tones, indicating that Democratic candidates in these areas attracted substantially
more votes than the number of registered Democrats who cast ballots. Philadelphia, despite its large
Democratic registration base, shows a moderately positive MVED rather than an extreme value, reflecting
the fact that MVE measures performance relative to Other ballots cast rather than absolute vote totals.
Centre County, home to Penn State University, also shows a positive MVED, likely reflecting
mobilization effects associated with a large university population.

The western and southwestern counties — Greene, Fayette, Washington, Beaver, and Lawrence —
display negative MVED values, indicating that the Democratic candidate underperformed relative to
registered Democratic turnout in these areas, consistent with either lower Democratic base turnout or
Other-registrant support flowing to the Republican party. These are historically Democratic-registration
counties that have shifted substantially rightward in recent election cycles, and the negative MVED
values quantify the extent of that shift among voters who actually turned out. For example, in Fayette
County, in 1952 the Democratic Presidential candidate received 61% of the votes, while in 2024 received
33% of the votes.

The MVER panel (top right) presents a near-perfect mirror image, consistent with the r = —.84
intercorrelation between the two indices. Counties with high MVED show low MVER and vice versa.
Greene and Fayette display the highest Republican mobilization performance relative to the Other-
registrant pool, while the southeastern suburbs and Philadelphia show the lowest. Mirroring is expected
from the index construction, as net gains for one party among Other voters must come at the expense of
the other party.

Table 4. Voting Indices and Socioeconomic Characteristics for Selected Pennsylvania Counties, 2024 Presidential Election

MVED | MVER | VSID VSIR | Median % % % Median Pop.
HH Poverty | BA+ | Foreign Age Density
Income Born
Women

Lancaster 1.364 0.975 0.249 -0.214 | $83,703 8.7 31.0 8.5 39.1 588
Chester 0.874 0.067 0.466 -0.157 | $123,041 59 56.6 15.2 40.7 721
Montgomery 0.746 0.191 0.255 -0.064 | $111,521 6.5 523 16.1 41.1 1,783
Centre 0.710 0.251 0.198 -0.088 | $72,748 16.9 46.5 12.9 33.8 142
Allegheny 0.401 0.666 | -0.352 0.196 | $76,393 11.2 44.8 8.9 40.6 1,699
Erie 0.371 0.579 | -0.258 0.008 | $61,476 15.4 29.6 5.8 40.1 337
Philadelphia 0.296 0.620 | -0.966 | 0.142 | $60,698 22.0 34.6 18.5 35.1 11,800
Luzerne -0.058 | 1.119 | -0.685 0.161 $62,321 15.4 25.0 15.1 42.1 366
Fayette -0.806 | 1.779 | -1.210 | 0.459 | $56,093 17.4 18.9 1.1 45.4 161
Greene -1.111 1.941 -1.381 0.367 | $66,870 12.5 21.1 0.9 43.0 61

Note. Selected counties representing high Democratic performance (Chester, Montgomery, Lancaster), large urban centers (Philadelphia,

Allegheny), swing counties (Erie, Luzerne), and historically Democratic counties with strong Republican shift (Fayette, Greene).

MVED = Measure of Voter Enthusiasm, Democrats; MVER = Measure of Voter Enthusiasm, Republicans; VSID = Voting Success Index,

Democrats; VSIR = Voting Success Index, Republicans. % BA+ = percentage of adults 25+ with bachelor's degree or higher. % Foreign Bormn
Women = percentage of women aged 15-50 who are foreign born. Pop. Density = persons per square mile.
Socioeconomic data from U.S. Census Bureau, American Community Survey 2023 5-year estimates.
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PA County Voting Indexes — 2024 Presidential Election
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Figure 3. County-Level Voting Indices Across 67 Pennsylvania Counties, 2024 Presidential Election. Top row: Measure of Voter Enthusiasm (MVE) for Democrats (left) and
Republicans (right). Bottom row: Voting Success Index (VSI) for Democrats (left) and Republicans (vight). Pink/magenta indicates positive index values; green indicates negative
values. Note the compressed scale on the VSIR panel (bottom right), reflecting the narrow range and lack of spatial variation in Republican voting success.
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VSI Indices

The bottom row displays the VSI indices, which incorporate turnout and Other-voter capture. The VSID panel
(bottom left) shows a spatial pattern similar to MVED but with some notable differences. The southeastern
suburban cluster remains positive, and the western counties remain negative. However, the overall
distribution is shifted downward — the mean VSID is —.15, compared to a mean MVED of .29 — reflecting
the fact that VSI penalizes parties whose registrants fail to turn out. Counties with high Democratic
registration but lagging Democratic turnout show lower VSID values than their MVED values would suggest.
Philadelphia is a clear example. Its MVED is moderately positive, but its VSID is negative, indicating that
despite strong Other-vote capture, insufficient Democratic turnout dragged down overall Democratic voting
success.

The VSIR panel (bottom right) is the most striking of the four. Unlike the other three panels, which display
clear spatial gradients, VSIR shows no discernible geographic pattern. The color scale is compressed (ranging
only from approximately —.53 to .46, compared to the wider ranges on the other panels), and the distribution
of colors across the map appears essentially random with respect to the urban-rural, east-west, and income
gradients visible in the other three panels. This visual impression confirms the statistical finding from the
correlation analysis. Republican VSIR values were not concentrated in any particular county type and
displayed comparatively little observable geographic or socioeconomic clustering. This is consistent with the
mobilization hypothesis. At the county level, Republican voting success showed comparatively little
association with socioeconomic structure, whereas Democratic index values were more strongly associated
with county-level socioeconomic characteristics.

Methodology and Results

The analytic approach proceeds in two stages. The first, presented in the preceding sections, examines
bivariate correlations between the four voting indices and 14 socioeconomic variables to identify the strongest
and most theoretically relevant predictors. The second, presented here, estimates parsimonious OLS
regression models to confirm that these bivariate patterns hold in a multivariate context.

Model Specifications

Using i to index counties and p for party, the basic specification is:

Index;p = Bo + By - Xyi + o - Xai + -+ Bi - X

where the dependent variable is one of the four indices (MVED, MVER, VSID, or VSIR) and the independent
variables are county-level socioeconomic characteristics drawn from the Census ACS.

With only 67 observations, model parsimony is essential to avoid overfitting. We limit each specification to
three or four predictors — well within the conventional guideline of at least 15 observations per predictor
(Stevens, 1996). Variable selection is guided by three criteria: (a) the strength of bivariate correlations
identified in the preceding section, (b) theoretical relevance to the 2024 election as informed by post-election
analysis (Sanders, 2024; Brownstein, 2025), and (c) avoidance of collinear predictor pairs. As noted earlier,
several pairs of predictors exhibit correlations above |r| = .70, including median and mean household income
(r=.98), the labor force participation rate and employment-population ratio (r = .99), and educational
attainment and household income (r = .80-.87). These pairs are never included in the same model.

All models are estimated using ordinary least squares with HC3 heteroskedasticity-consistent standard errors
(MacKinnon & White, 1985), which provide reliable inference under heteroskedasticity without requiring
correct specification of the error variance structure. HC3 standard errors are conservative relative to classical
standard errors, particularly in small samples, making them the appropriate choice given N = 67. Variance
inflation factors were computed for each specification to confirm that multicollinearity is within acceptable
bounds. All VIFs fall below 2.25 across both models, well under conventional thresholds (see table notes).
The Core SES Model (Table 5) includes median household income, the proportion of foreign-born women
aged 15 to 50, and median age — three predictors representing economic standing, immigration and diversity,
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and the generational divide, respectively. All VIFs are below 2.2. The Best Correlates Model (Table 6)
includes the poverty rate, the proportion of foreign-born women, median age, and the share of the population
currently married — four predictors that draw from different substantive domains while avoiding collinear
pairs. All VIFs are below 2.25.

Results: Core SES Model (Table 5)

The Core SES Model explains a meaningful share of variance in the three Democratic-side indices. Adjusted
R? values are .27 for MVED, .21 for MVER, and .22 for VSID. The overall F-statistics are significant at p <
.01 for all three. For VSIR, by contrast, the model explains no variance (adjusted R2=—.03; F = 0.59, n.s.).

Table 5. OLS Regression Results — Core SES Model: Median Household Income, Proportion Foreign-Born Women, and Median Age
as Predictors of County-Level Voting Indices (HC3 Robust Standard Errors). N = 67 Pennsylvania counties. All VIFs < 2.2.

Parsimonious OLS — Core SES (Robust HC3 SE)

Dependent variable:

MVED MVER VSID VSIR
1) () 3) “)
Median HH Income (log) 0.9811""" -0.6047" 1.1907"" -0.1208
(0.2743) (0.3249) (0.3270) (0.2026)
% Women Foreign Born (15-50) 0.00118 -0.0167 -0.0124  0.00768
(0.0129) (0.0129) (0.0125) (0.00704)
Median Age -0.0198  0.00369 -0.00168 0.00322
(0.0121) (0.0137) (0.0115) (0.00877)
% Now Married (15+)
Population Density
Constant -9.774™ 7324 -13.270"™" 1.105
(2.788)  (3.253) (3.623) (2.073)
Observations 67 67 67 67
R? 0.304 0.244 0.253 0.015
Adjusted R? 0.271 0.208 0.217 -0.031
Residual Std. Error (df = 63) 0.333 0.334 0.310 0.237
F Statistic (df = 3; 63) 9.192"™  6.793"* 7.109""  0.330

Note: *p<0.1; *p<0.05; **p<0.01

Median household income is the dominant predictor. A one percent increase in median county income is
associated with an increase of approximately 0.0098 in MVED (p < .01), a decrease of roughly 0.0060 in
MVER (p <.10), and an increase of approximately 0.0119 in VSID (p <.01). To contextualize these
magnitudes: moving from the lowest-income county to the highest represents a difference of approximately
0.95 log units (In($123,041) — In($47,681)), which corresponds to a predicted increase in MVED of roughly
0.93 and in VSID of roughly 1.13 — spanning most of the observed range of both indices. The effect on
VSIR is negligible and statistically insignificant.

Median age does not reach significance in any equation in this specification, though the negative coefficient
for MVED (b = —.020) is consistent with younger counties showing stronger Democratic mobilization
performance. The proportion of foreign-born women similarly fails to reach significance in any equation,
suggesting that its bivariate correlation with the indices (r = .40 with MVED, r = —.44 with MVER) is
substantially mediated by income.
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Results: Best Correlates Model (Table 6)

The Best Correlates Model achieves somewhat higher explanatory power: adjusted R? values of .29 for
MVED, .22 for MVER, and .29 for VSID. All three F statistics are significant at p <.01. VSIR again shows
no meaningful fit (adjusted R2=.03; F = 0.82, n.s.).

The poverty rate is the strongest predictor in this specification. Each percentage-point increase in county
poverty is associated with a decrease of .053 in MVED (p < .05) and .062 in VSID (p <.05). These effects are
robust to the HC3 correction. Poverty does not significantly predict MVER or VSIR. The proportion of
foreign-born women, which was insignificant in the Core SES Model, emerges as a significant predictor of
MVER in this specification (b = —.023, p <.05), suggesting that counties with larger immigrant communities
display lower Republican mobilization success even after controlling for poverty, age, and marital status.
Median age is again marginally significant for MVED (b = —.031, p <.10). The share of the population
currently married does not reach significance in any equation.

Table 6. OLS Regression Results — Best Correlates Model: Poverty Rate, Proportion Foreign-Born Women, Median Age, and

Marital Status as Predictors of County-Level Voting Indices (HC3 Robust Standard Errors)
N = 67 Pennsylvania counties. All VIFs < 2.25.

Parsimonious OLS — Best Correlates (Mixed) (Robust HC3 SE)
Dependent variable:
MVED MVER VSID VSIR
€)) 2 3) “

% Below Poverty Level -0.0528™  0.0377 -0.0621"" -0.00749
(0.0246) (0.0249) (0.0276) (0.0209)

% Women Foreign Born (15-50) 0.0133  -0.0233"" 0.00276  0.00347
(0.0109) (0.00909) (0.00774) (0.00592)

Median Age -0.0306"  0.0103 -0.0165 0.00932
(0.0173) (0.0170) (0.0175) (0.0130)
% Now Married (15+) -0.00033 0.00249 0.00441 -0.0170
(0.0204) (0.0138) (0.0245) (0.0173)
Population Density
Constant 2.191™  -0.229  1.061 0.454
(1.084)  (1.151) (1.093) (0.964)
Observations 67 67 67 67
R? 0.329 0.265 0.329 0.087
Adjusted R? 0.286 0217 0.285 0.028
Residual Std. Error (df = 62) 0.330 0.332 0.297 0.230
F Statistic (df = 4; 62) 7.609""  5.579"* 7.592""  1.469
Note: *p<0.1; p<0.05; **p<0.01

The VSIR Null Findings

Across both full-sample specifications, the included county-level socioeconomic predictors explain little
variation in the Republican Voting Success Index. Neither model achieves a significant F-statistic for the
VSIR equation. No individual predictor reaches conventional levels of significance. The adjusted R? values
are negative or near zero. This pattern stands in stark contrast to the Democratic indices, where income,
poverty, and other SES variables explain 20 to 29 percent of the variance.

This asymmetry is the paper's central empirical finding. Interpreted through the mobilization framework, it
indicates that Republican voting success displayed comparatively little socioeconomic structuring across
counties. Republican voting success showed no meaningful county-level variation along wealth, education, or
urban-rural dimensions. Democratic voting success, by contrast, was strongly conditioned by county-level
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socioeconomic characteristics, with Democratic indices performing better in higher-income, lower-poverty,
younger counties. The practical implication is that Democratic campaigns face a more geographically
differentiated mobilization challenge than Republican campaigns do, at least in the 2024 Pennsylvania
context. Whether this uniformity reflects a durable structural feature of Republican mobilization or a
condition specific to 2024 — when Republicans constituted the surge party in the sense of Campbell (1960)
& J. E. Campbell (1987) — is a question the indices are well-positioned to answer as future electoral data
become available.

Influence Diagnostics and Robustness

To assess whether results are sensitive to individual influential observations, Cook's distance was computed
for all models using the conventional threshold of 4/N = 0.060, and leave-one-out (LOO) analyses were
conducted excluding each flagged county in turn. Nine counties exceeded the threshold in at least one model:
Forest, Philadelphia, Cameron, Greene, Fayette, Lehigh, Centre, Luzerne, & Lancaster (see Appendix A).

The Core SES Model findings are robust across all exclusions. The income coefficient on MVED remains
positive and significant at p < .01 under every county exclusion, with coefficients ranging from 0.886 to 1.102
— a narrow band that confirms the income-mobilization gradient is not an artifact of any single county. The
VSIR null finding is equally stable: the income coefficient on VSIR never approaches conventional
significance thresholds under any exclusion scenario, with the largest #-statistic observed when Cameron is
excluded (p = .142). The VSIR null finding requires one additional note. When Forest County is excluded
from the Best Correlates Model, the overall model F reaches marginal significance (p = .039, adj. R? = .095);
however, the poverty coefficient in that specification remains substantively negligible and non-significant (b
=—0.021, p = .253). The marginal model F reflects modest joint predictive power from the other covariates —
median age, marital status, and the proportion of foreign-born women — not a poverty effect on Republican
mobilization. The Core SES Model VSIR equation, which uses income as the primary predictor, remains non-
significant across all exclusion scenarios (p range: .553—.904). The VSIR null finding is robust.

The effects of poverty in the Best Correlates Model warrant additional discussion. The poverty coefficient on
VSID remains statistically significant (p < .05) across all exclusions, including Forest (b =—0.043, p =.041),
providing consistent support for that finding. The poverty effect on MVED is directionally consistent across
all exclusions — the coefficient is negative in every specification — but loses conventional significance when
Forest is excluded (b =—0.038, p = .102). Forest County (population approximately 7,200) has an unusually
small Other-registrant denominator, resulting in index values with high leverage in the Best Correlates model
specifications. The SES Model income result, which is stable across all exclusions, provides a more reliable
estimate of the socioeconomic gradient for Democratic mobilization. Given the inherent constraints of a 67-
county sample, the directional consistency of the poverty effect across all exclusion scenarios is itself a
meaningful robustness signal — one that replication across additional election cycles would sharpen. Full
diagnostic results are reported in Appendix A.

Conclusion

This paper introduces two new indices — the Measure of Voter Enthusiasm (MVE) and the Voting Success
Index (VSI) — designed to quantify a party's electoral performance relative to its registration base at the sub-
state level. The MVE approximates net vote performance relative to the Other-ballot benchmark, or more
precisely, the net votes a party's candidate attracts beyond its own registrants' turnout, normalized against the
Other-registrant pool. The VSI extends this by penalizing parties whose registrants stay home and rewarding
those whose registrants show up. Applied to Pennsylvania's 67 counties using data from the 2024 Presidential
election, the indices reveal a clear and consequential asymmetry in the socioeconomic structure of partisan
mobilization.

Democratic index values — MVED and VSID — are strongly correlated with county-level income, poverty,
educational attainment, median age, and the proportion of foreign-born residents. Parsimonious OLS models
explain 22-29% of the variance in these indices using three or four socioeconomic predictors. Higher-income,
lower-poverty, more educated, and younger counties show higher Democratic index values, while
economically distressed counties show weaker Democratic performance. These patterns are visible both
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statistically, in the correlation and regression analyses, and spatially, in the choropleth maps that reveal a clear
geographic gradient from the southeastern suburbs to the western and rural interior.

Republican index values tell a fundamentally different story. MVER largely mirrors MVED in the opposite
direction, as the index construction implies. But VSIR — the Republican Voting Success Index — is
essentially uncorrelated with standard socioeconomic variables. No full-sample regression specification yields
a significant F statistic for VSIR, and no individual predictor is significant. Republican voting success in
Pennsylvania for 2024 displayed no meaningful concentration by county type; VSIR showed comparably
uniform values across the state. This finding is consistent with the stability of partisan identification
documented in the political behavior literature (Green, Palmquist, & Schickler, 2002; Keith et al., 1992). The
indices capture differential mobilization and independent capture, not partisan conversion, and the Republican
county-level voting success in 2024 displayed comparatively little socioeconomic variation, unlike
Democratic county-level index values.

Several limitations should be acknowledged. First, with N = 67, statistical power is limited, and the models
are intentionally parsimonious. County-level analysis may mask important within-county variation;
municipality-level or precinct-level data, if available statewide, would substantially increase both power and
geographic resolution. Second, the analysis is cross-sectional, capturing a single election. Whether the
patterns observed here, particularly the VSIR null findings, are specific to the 2024 contest or reflect a durable
structural feature of Pennsylvania politics is an empirical question that can be addressed only through
temporal comparisons. Third, the ecological fallacy remains a concern. County-level correlations between
socioeconomic characteristics and voting indices do not establish that individual voters with particular
characteristics behaved in particular ways. The indices describe aggregate mobilization outcomes, not
individual vote choices. The absence of significant VSIR relationships may reflect relative uniformity,
measurement limitations, restricted variance, omitted variables, or insufficient statistical power given N = 67.

The indices cannot perfectly separate the mobilization and independent-capture mechanisms they are
designed to measure from other potential sources of index variation, including differential ballot roll-off,
localized candidate effects, or modest amounts of partisan crossover. However, under conditions of high
partisan polarization, the primary source of index variation is differential base turnout — whether a party's
registered voters show up at rates consistent with, above, or below the competitive benchmark — which is the
core prediction of surge and decline theory (Campbell, 1960) and consistent with the small third-party vote
share documented above. We present the mobilization interpretation as the most theoretically coherent
account of index variation rather than a definitive inference.

These limitations suggest several directions for future research. Extending the analysis to municipality-level
data across all of Pennsylvania would provide a much richer picture of mobilization geography. Applying the
indices to prior elections (2016, 2020) would reveal whether the Democratic SES gradient and the
comparatively low socioeconomic variation in VSIR are stable features or specific to 2024. The indices are
designed to be applicable in any closed-primary state where voter registration by party affiliation is publicly
available, and comparative analysis across states — particularly other 2024 battlegrounds such as Michigan,
Wisconsin, and Arizona — would test the generalizability of the mobilization asymmetry documented here.
Finally, the practical implications for campaign strategy deserve direct attention. If Democratic mobilization
success is strongly conditioned by local socioeconomic context, while Republican success is not, the two
parties face structurally different resource-allocation problems, and the indices provide a quantitative
framework for identifying where marginal campaign investments are most likely to shift outcomes.

More broadly, the surge-and-decline theory (A. Campbell, 1960; J. E. Campbell, 1987) offers a compelling
prediction for future electoral cycles. Whichever party occupies the out-party position should exhibit more
uniform sub-state mobilization, while the declining party's index values should become increasingly
structured by local socioeconomic context. If the asymmetry documented here reverses in 2028 — with
Republican VSI values beginning to mirror the SES-structured fragmentation currently observed in
Democratic indices — that would provide strong evidence that the VSIR null finding reflects surge conditions
rather than a durable structural feature of Republican mobilization.
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APPENDIX A: Influence Diagnostics and Leave-One-Out Robustness

Cook's distance was computed for all models using the conventional threshold of 4/N = 0.060. Table Al
identifies all counties flagged above this threshold. Table A2 reports leave-one-out adjusted R? values for each
flagged county across the five outcome equations most relevant to the paper's central findings. Table A3
reports HC3 robust coefficient estimates for the key predictors under each exclusion.

Table Al. Counties Flagged by Cook's Distance (threshold = 4/67 = 0.060)

County Models Max Cook's | Note
Flagged D

Forest 6 0.983 Pop. approx. 7,200; small Other-registrant denominator

Philadelphia | 2 0.311 Anomalous registration-to-turnout gap; discussed in the
main text

Cameron 4 0.261 Pop. approx. 4,500; small Other-registrant denominator

Greene 6 0.180 Historically Democratic County with pronounced 2024
Republican shift

Lehigh 2 0.153 High Democratic Other-capture

Centre 1 0.145 Atypical age and education profile

Luzerne 2 0.135 Swing county; discussed in the main text

Fayette 7 0.127 Historically Democratic County with pronounced 2024
Republican shift

Lancaster 2 0.095 High Democratic Other-capture

Note. Models flagged = number of models (of 8 total) in which Cook's D exceeds the threshold. Forest & Cameron leverage reflects
small-denominator instability rather than substantive extremity.

Table A2. Leave-One-Out Robustness: Adjusted R? by County Exclusion

Excluded County Core SES Core SES Core SES Best Correlates Best Correlates
MVED VSID VSIR VSID VSIR
Full sample (N = 67) 271 217 —.031 285 .028
Forest (N = 66) 297H* 253w —.031 347 .095%
Philadelphia (N =66) | .271%%* 197 % —-.039 237HE* .016
Cameron (N = 66) 268%*** 217F* —-.007 289 H* .058
Greene (N = 66) 350%** 296%** -.020 355w .049
Fayette (N = 66) 261 %%* 207%H* —.028 240%H* .043
Lehigh (N = 66) 2090%H* 217E* —.038 286 H* .024
Centre (N = 66) 261%%* 224%%* -.032 J318E* .028
Luzerne (N = 66) 2T 3HE* 202%** —.040 2T5kE* .019
Lancaster (N = 66) 251 206%** —-.033 272 .021

Note. *** p < .001; * p <.05. Significance indicators reflect model-level F' p-values. Core SES VSIR and Best Correlates VSIR
remain non-significant across all exclusions except Forest, where Best Correlates VSIR reaches p = .039; however, the poverty
coefficient in that specification is non-significant (b = —0.021, p = .253), confirming the marginal F reflects other predictors rather
than a substantive poverty effect on Republican mobilization.
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Table A3. HC3 Robust Coefficient Stability: Key Predictors Across County Exclusions

Sample log(Income) — log(Income) — log(Income) — Poverty —
MVED VSID VSIR VSID
Full (N =67) 0.981%*** 1.197%** —0.121 —0.062%*
Excl. Forest 1.102%** 1.324%%* —0.135 —0.043**
Excl. 0.955%** 0.969*** —0.073 —0.055%*
Philadelphia
Excl. Cameron 1.033%** 1.235%** —0.246 —0.066**
Excl. Greene 1.061%*** 1.263%** —0.147 —0.059**
Excl. Fayette 0.901*** 1.110%** —0.072 —0.0517
Excl. Lehigh 0.886%** 1.206%** —-0.110 —0.061**
Excl. Centre 0.996%** 1.224%** —0.125 —0.068**
Excl. Luzerne 0.899%** 1.108*** —0.083 —0.058**
Excl. Lancaster | 0.890*** 1.168*** —0.104 —0.062%*

Note. ¥** p <.001; ** p <.05;  p <.10. All standard errors HC3 heteroskedasticity-consistent. log(Income) = log-transformed
median household income; Poverty = percent population below poverty level. Both predictors from their respective model
specifications: income from the Core SES Model, poverty from the Best Correlates Model. The income effect on MVED and VSID is
significant at p <.001 across all exclusions. The VSIR null finding is stable throughout. The poverty effect on VSID is significant at p
<.05 in all but one exclusion (Fayette, p = .059). The poverty effect on MVED is directionally consistent but sensitive to Forest
inclusion; see main text discussion.
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