:' frontiers ‘ Frontiers in Applied Mathematics and Statistics

@ Check for updates

OPEN ACCESS

EDITED BY
Franklin Mixon,
Columbus State University, United States

REVIEWED BY
Charles Kroncke,

Mount St. Joseph University, United States
Rand Ressler,

Georgia Southern University, United States

*CORRESPONDENCE
Joshua C. Hall
joshua.hall@mail.wvu.edu

SPECIALTY SECTION
This article was submitted to

Statistics and Probability,

a section of the journal

Frontiers in Applied Mathematics and Statistics

RECEIVED 28 December 2022
ACCEPTED 17 January 2023
PUBLISHED 03 February 2023

CITATION

Peters E and Hall JC (2023) The value of being
the decisive voter: Exploratory evidence from a
hedonic model.

Front. Appl. Math. Stat. 9:1133397.

doi: 10.3389/fams.2023.1133397

COPYRIGHT
© 2023 Peters and Hall. This is an open-access
article distributed under the terms of the

Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

Frontiers in Applied Mathematics and Statistics

TvPe Original Research
PUBLISHED 03 February 2023
pol 10.3389/fams.2023.1133397

The value of being the decisive
voter: Exploratory evidence from a
hedonic model
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In the field of public economics, there is a literature on calculating the probability
of being a decisive voter. The raison d'etre of this literature is to explain voter
turnout. In this short empirical paper, we look at the question from a different angle.
Heterogeneity in voting preferences means that some individuals vote rationally,
others instrumentally, and some individuals are marginal and respond to changes in
the probability of being decisive. Individuals with a preference for instrumental voting
might be willing to pay more to live in an area with a greater probability of being a
decisive voter. If this is the case, housing prices should reflect this higher willingness to
pay. We test our theory using hedonic data from Columbus Ohio and find suggestive
evidence that voters are willing to pay for a greater likelihood of being a decisive voter.
Our results, however, cannot rule out other interpretations.
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1. Introduction

Political scientists and economists have devoted significant time and resources to answering
the deceptively simple question: Why do people go out and vote? One obvious answer is that
people believe their vote matters. For one’s vote to really matter it must determine the outcome
of the election, that is, it must be decisive. This is typically referred to as instrumental voting since
individuals are weighing the benefit of their vote being decisive toward something or someone
they care about and against the cost of voting [1]. This is contrasted with expressive voting,
where individuals vote not just for instrumental reasons, but rather for how it makes them feel
to express a preference for a particular candidate or position [2].

The origins of this literature go back to the rational choice model of Downs [3]. One
implication of the rational choice model of voting is that close elections should have higher voter
turnout, since the probability that any one vote is decisive is higher than in a blowout. This
observation, however, still leaves open the question of how to measure the probability of being a
decisive voter. As a result, a significant literature has risen on how to measure the probability of
being decisive [4-8].

In this short empirical paper, we look at this literature from a different angle. Heterogeneity
in voting preferences means that even if all individuals vote expressively some individuals are
willing to pay more to be closer to the decisive voter for instrumental reasons. If this is the case,
housing prices should reflect this higher willingness to pay. We test our theory using hedonic
data from Columbus Ohio and find suggestive evidence that voters are willing to pay for a greater
likelihood of being a decisive voter. Our results, however, cannot rule out other interpretations.
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2. Empirical approach and data

Hedonic price models are used to value goods not explicitly

p- 7]
explain: “the hedonic price model suggests that the price of

traded in markets. Christafore and Leguizamon [9,

a house represents the sum of expenditures on a number of
bundled housing characteristics.” These housing characteristics
include both tangible features such as house size, and non-
tangible features such as crime rate. In our setting, the hedonic
model is trying to empirically control for features of a house,
including the probability of being a decisive voter. Hedonic
whether
congruence

models have tested such diverse topics such as
[10], border

between school districts and municipalities [11], and homeowners

homeowners value relative status
associations [12].

Instrumental voters, when “voting with their feet,” should prefer
to live in school districts where they have a higher probability of
being the decisive voter, ceteris paribus. This is not because they
value the act of voting itself (although they may very much value
it), but rather it is because it is politics that helps to determine
all the non-housing features of the community that are capitalized
into housing prices. To paraphrase [13], this is because Tiebout
needs politics to work. While schools or crime may be proximate
on the minds of home buyers, ultimately everything provided by a
local government is determined either by direct democracy such as
levies or referenda or through local elected officials kept in check by
homevoters [14].

Consider a home buyer thinking of moving into a well-regarded
school district that is known for its small class sizes. Even though
property taxes are high, the home buyer is fine with the high taxes
because of the value they would receive from the good school district.
The home buyer may care about a high probability of being the
decisive voter because it is crucial to his or her ability to protect what
is most likely their largest asset—their home [14]. The greater the
likelihood of being the decisive voter, the greater the likelihood that
their preferences will win out at the ballot box.

To test the probability of being a decisive voter empirically,
we employ the well-known housing data set created by David
Brasington. This data set was the first large-scale data set of arms-
length home sales linked to a wide variety of governmental and
environmental variables. In creating this public good, Brasington and
others have been able to test a wide-variety of theories in public,
urban, and regional economics [15-19].

We use data for the Columbus Ohio Metropolitan Statistical
Area (MSA). Although the Brasington data set contains arms-length
home sales throughout the state of Ohio in the year 2000, Brasington
and Hite [16] show the segmentation of Ohio housing markets
across MSAs. Given that market segmentation, we focus only on
the Columbus Ohio MSA as it has a relatively high degree of
interjurisdictional competition, with 24 school districts represented
in the data. We have 11,888 arms-length home sales within these
24 school districts during the year 2000. The data set contains a
wide variety of housing and community characteristics and we follow
the Christafore and Leguizamon [9] in terms of model specification,
with the exception of our measure of the probability of being
decisive.

In measuring the probability of being decisive, we use the
following formula presented by Mueller [20]:
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Where n equals the number of voters. While we recognize

Py = (1)

that there are a number of different approaches to calculating the
probability of being the decisive voter in a general election with two
candidates or options (pass or fail), we thought it most appropriate
to begin our exploratory analysis with the measure employed in the
standard textbook in the field.

Ideally, we would use voter registration data to get the number
of voters. However, we were not able to obtain that data. From
the 2000 Census, we were able to obtain total population of
each school district and we use the total population numbers in
our analysis. To the extent that the correlation between voting-
age population and total population is not perfect across school
districts, our measurement of the probability of being the decisive
voter is off. For this, and other reasons highlighted in our
concluding remarks, we encourage replication of our results with
better data and different contexts. Table 1 shows our measures
of the probability of being the decisive voter by school district.
Districts are listed from the highest probability to the lowest.
The probability of being the decisive voter across school districts
in Ohio is driven by population differences. These population
differences reflect historical development patterns, past zoning
decisions, and household preferences in response to public goods
provision. For example, some districts could have zoned for greater
density per acre than others. Also, some districts have more square
mileage than others allowing for greater population, conditional on
zoning.

Descriptive statistics for our data are in Table 2. For a full
description of the source of these variables and the steps taken to
ensure that they are arms-length home sales, we refer the reader to
any of the papers by the data set’s creator [16, 18, 19].

The descriptive statistics show a wide variation across our sample.
We have a minimum home sale of $30,000 and one of over eight
million! In our empirical work, we use the natural log of housing
prices as is standard in the literature due to the skewness of the data.
The mean housing price in our sample is $138,748 and the median
$119,900.

Our covariates are standard for hedonic papers. We have
housing features such as the age of the home, house size, lot
size, presence of central air conditioning, a fireplace, deck,
whether it is ranch home, and the number of full and partial
bathrooms. In our empirical, analysis we square house age,
house size, and lot size. We do so to account for any possible
these
and housing prices. For example, depreciation means that

non-linearity in the relationship between variables
housing prices decline with age, except when a house becomes
historic. Squaring housing age allows us to capture this effect
non-linear effect.

Table 2 shows that the 68 percent of the houses in our sample
have air conditioning, while only 53 percent have fireplaces. Very few
homes have decks and 41 percent of homes are only one story. The
average house has 1.49 full bathrooms and 0.52 partial bathrooms.
Lot size is in tens of thousands of square feet, thus the average house
in our sample is 1,600 square feet. The average lot size is 9,714 square
feet, or almost a quarter of an acre.

The data set also includes neighborhood characteristics associated
with the houses, such as income, racial, crime, and schooling data. In
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TABLE 1 Probability of being a decisive voter in a Columbus Ohio school district in 2000.

School district Probability School district Probability
Jefferson 0.00839 Olentangy 0.00383
Liberty Union-Thurston 0.00837 Reynoldsburg 0.00377
Grandview Heights 0.00800 Upper Arlington 0.00374
Madison-Plains 0.00749 Groveport Madison 0.00369
Licking Heights 0.00734 Gahanna-Jefferson 0.00359
Plain Local 0.00704 Lancaster City 0.00326
Canal Winchester 0.00692 Worthington City 0.00288
Hamilton 0.00624 Hilliard City 0.00272
Bexley 0.00611 Dublin City 0.00269
Whitehall 0.00500 Westerville City 0.00243
Delaware 0.00410 South-Western City 0.00203
Pickerington 0.00393 Columbus City 0.00098

TABLE 2 Summary statistics for Columbus, Ohio hedonic data set.
Variable Mean Median St. Dev. Max Min
Home price 138,748 119,900 125,796 30,000 8,706,000
Probability of being decisive 0.00235 0.00243 0.00154 0.00839 0.00098
Age 38.34 35.00 30.98 0.00 200.00
House size 1.60 1.45 0.65 0.25 9.93
Lot size 9,714 7,841 11,677 194 491,792
Air conditioning 0.68 1 0.46 0 1
Fireplace 0.53 0 0.59 0 4
Deck 0 0 0.04 0 1
One story 0.41 0 0.49 0 1
Full baths 1.49 1 0.59 0 6
Partial baths 0.52 1 0.52 0 3
Income 53,294 49,731 23,767 6,136 200,001
White 79.12 88.25 23.33 0 100
Crime 97.37 127.04 40.05 2.45 127.04
4th Grade math test scores 31.96 26.50 1591 9.80 63.90
6th Grade math test scores 30.00 25.45 16.58 9.30 64.20
12th Grade math test scores 32.44 31.10 12.90 14.20 59.20

2000, Ohio tested students in several grades and we use math scores
in grades 4, 6, and 12. The mean passage rates on the three test score
measures are 31, 30, and 32 percent. While these mean proficiency
scores seem low, at this time these tests were diagnostic for these
grades and therefore teachers were not “teaching to the test” as might
have occurred in more recent years.

3. Empirical results

We estimate our hedonic model using Ordinary Least Squares
(OLS). The results of the regression are in Table 3. To focus attention
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on the variable of interest, we do not report other district-level
variables in the table, although they are included in the regression.
With the exception of the primary variable of interest, we only report
results for housing characteristics in the interest of parsimony. Our
model explains 74.9 percent of the variation in housing prices in the
Columbus Ohio MSA in 2000.

The first thing to note is that our regressions results are consistent
with the hedonic literature. Larger houses sell for more, other things
being equal, but there is such a thing as “too big.” The same is true
for lot size. The presence of fireplaces are associated with higher sale
prices, while having a deck lowers prices. Houses sell for less as they
age, until they are historic.
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TABLE 3 Determinants of housing prices in Columbus, Ohio MSA.

10.3389/fams.2023.1133397

Variable Coefficient t-statistic
Probability of being decisive voter 13.462 o 5.51
Age -0.002 o -9.13
Age squared 0.246 o 10.91
House size 0.467 o 32.62
House size squared -0.029 o -13.16
Lot size 3.76E-6 o 8.49
Lot size squared -7.45E-12 o -5.93
Air conditioning 0.141 o 2218
Fireplace 0.067 o 12.70
Deck -0.144 o -2.59
One story 0.040 o 5.99
Full baths 0.079 o 11.87
Partial baths 0.054 o 8.35

***Indicates significance at the 1% level of statistical significance. The dependent variable is the natural log of home price. Neighborhood and school variables (Income, White, Crime, 4th Grade
Math Test Scores, 6th Grade Math Test Scores, 12th Grade Math Test Scores) included but not reported. N = 11,887. R-Squared is 0.749.

With respect to our primary variable of interest, we find a positive
and statistically significant coefficient on the probability of being the
decisive voter. Evaluated at the mean value of the probability of being
the decisive voter (0.00235), the coeflicient of 13.462 suggests that
homeowners are willing to pay roughly $1,650 for their probability
of being a decisive voter. That is about 1.2 percent of the sale price of
the mean home in our sample.

This estimate may seem large for a feature that is likely not
directly cared about by homeowners or home buyers. After all,
no one has ever asked their realtor to find them a house in an
area with a higher probability of being the decisive voter. Before
discussing why this estimate may be overstated, it is important to
note that markets aggregate dispersed, often inarticulate, information
through prices. Even if no one is aware of the benefit of a high
probability of being the decisive voter, the fact that it facilitates
political outcomes that create value for residents is a sufficient
heuristic to create a positive level of willingness to pay. With that
being said, this estimate is likely inflated due to omitted variable
bias from the inability to include preference heterogeneity in the
regressions.

4. Concluding remarks

Our results are suggestive of homeowners valuing being the
decisive voter. Two caveats, however, are in order. First, and probably
most important is the fact that Kaniovski and Mueller [21] find
that the larger communities are more heterogenous. We cannot
distinguish between community heterogeneity and the probability
of being the decisive voter. What we are attributing to being
decisive could be a preference for homogeneity in preferences. Given
Tiebout [22] sorting, our estimates are likely to reflect both preference
for homogeneity of preferences and likelihood of being decisive.
Future work should try to disentangle these two.

One possible approach would be to utilize interviews about
preferences in a manner similar to Fischel [23] across a number of
jurisdictions in order to create a heterogeneity in preferences variable.

Frontiers in Applied Mathematics and Statistics

A different approach would look for a natural experiment where was
a plausibly exogenous and large change in the probability of being
the decisive voter across school districts and compare coefficient
estimates before and after the change.

The second caveat relates to external validity. Ohio has 611
school districts across its 88 counties and thus has interjurisdictional
competition. Other states, especially in the West and South, do not.
Our hypothesis is that we would not observe an effect in areas
with weak competition. This, however, needs to be tested with other
hedonic data sets.
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