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POLICIES, POLITICS, AND POLITIES

Abstract

by Ryne Alan Rohla, Ph.D.
Washington State University
May 2019

Chair: Gregmar Galinato
This dissertation addresses applied causal effect estimation concerning three topics in
public choice and political economics. Chapter One studies the effect of prison privatization and
public official corruption on how often convicted criminals receive prison sentences over
probation. This question is modeled through a four-stage, three-agent, incomplete information
game with a lobbying-susceptible judicial authority. Using 600,000 federal trials and an
instrumental variables control function, results suggest that, with high corruption levels, an
additional private prison increases incarceration likelihood by 0.4%. This effect varies by crime
type and demographic subgroup; groups with lower initial levels of incarceration see larger
increases.
Chapter Two asks how increases in insurance coverage following the Affordable Care
Act altered voting behavior to assess public reception of the act. A theoretic framework for
insurance coverage decision-making before and after the policy shows the interaction of health
beliefs and wealth levels determine welfare changes. The framework is tested using spatiallydisaggregated insurance coverage rates before and after the policy and national precinct-level
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presidential election results. Overall effects and propensity score-matched sets of geographies
across Medicaid expansion discontinuities are considered. Voting impacts from Medicaid
coverage increases depended on income levels, with poorer areas of coverage gain swinging
toward Clinton and richer areas toward Trump. Net effects were comparable in size to effects
from local unemployment rate changes.
Chapter Three identifies how individuals value political similarity in church attendance
by using 270,000 geocoded church addresses, precinct election results, and anonymized
smartphone location data. First, instrumenting for home-church distances with work-church
distances, the average churchgoer spends $20-60 per year in fuel costs to reduce partisan
disagreement. Second, a panel of daily church attendance in the months before and after the 2016
presidential election demonstrates attendance rate decline among the politically-mismatched,
suggesting an additional $7-17 in yearly fuel expenditure and $160-265 in church donations
would be paid if political differences were removed. Third, those with higher initial political
disagreement levels were more likely to change churches. The combined valuation represents 1642% of average yearly Christian church donations.
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CHAPTER ONE: HOW PRIVATE PRISONS AFFECT INCARCERATION LIKELIHOOD
1. Introduction
Privately-owned prisons recently emerged as a prominent political issue. A 2016
Department of Justice (DOJ) Inspector General report finding substandard conditions at private
prisons (Office of the Inspector General, 2016) preceded an announced drawdown of federal
prison contracts, a move countermanded by the nascent Trump administration. Critics allege
private prisons contribute to increasing the national incarceration rate (Shapiro, 2011) through
lobbying and direct contributions to officials in exchange for incarcerative policies1 (Ashton and
Petteruti, 2011) or through outright bribery as in the 2008 “Kids for Cash” scandal. 2
This lobbying-induced “over-incarceration” mechanism is not the only plausible way
private prisons might increase incarceration rates. Public prisons often suffer overcrowding,
which might dissuade judges from assigning marginal convicts to prison. Building additional
private prisons could act to lift this capacity constraint, allowing artificially suppressed
incarceration probabilities to again attain market equilibria.
To gain some insight into these mechanisms, Figure 1.1 plots the linear relationship
between the number of private prisons as a proportion of private prisons and federal prisons in a
state on the proportion of guilty individuals sentenced to prison. For all states with non-zero
levels of each type of prison, the proportion of private prisons only explains 4% of variation in
sentencing outcomes. By segregating states by corruption level, a distinctive pattern emerges. As

1

Private prison firms have lobbied for contractual minimum occupancies, where private prisons must be reimbursed
for carrying empty beds below an agreed threshold, and the Immigrations and Customs Enforcement (ICE) “bed
quota” wherein ICE must maintain a minimum of 34,000 inmates regardless of illegal immigration levels. Private
prisons comprise nine of the ten largest ICE detention centers (Ashton and Petteruti, 2011).
2
Two judges were convicted of taking over $2.6 million from the private firm PA Child Care in exchange for prison
sentences for misdemeanor juvenile offenses. Almost 2,500 convictions were overturned and expunged as a result
the scandal.

1

seen in the upper panel of Figure 1, in state-years with at least 0.5 corruption convictions per
100,000, private prison proportion attains substantially more predictive power, explaining over
31% of variation in the incarcerated proportion. Private prison proportion only explains just
under 2% of variation in the incarcerated proportion in states with fewer than 0.5 corruption
convictions per 100,000, as shown in the lower panel. This suggests corruption plays a vital role
in the translation of private prisons into incarceration outcomes. 3
A similar exploration can be done with the public prison occupancy rate. Once again,
there exists a stark contrast between state-years with a high extant prisoner population and those
with lower levels, but the divide is substantially less stark than previous. In state-years with
public prisons running at over 100% capacity, the proportion of private prisons explained 17% of
variation in the incarcerated proportion as compared to just under 2% in states with lower than
100% capacity.4 Given the existence of this divide, the occupancy-based “under-incarceration”
mechanism seems viable, if potentially less important than the corruption-based “overincarceration” mechanism.
Galinato and Rohla (2017) perform a more rigorous test the over-incarceration
mechanism using a common agency framework (Grossman and Helpman, 1994), finding the
number of private prisons relates to increases in incarceration over probation for drug, public
order, and property crimes in states with higher corruption conviction rates. When there exists
little room for expansion in proportion of convicts sentenced to prison, the private prisonlobbying mix may increase average sentence lengths. However, its use of aggregate state-level
data makes it unable to address a more fundamental question: when a convicted criminal is

3
4

Table 1.5 displays the numerical results of an equivalent regression.
Table 1.6 displays the numerical results of an equivalent regression.
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sentenced by a judge, does private prison lobbying influence the likelihood with which the
convict is sentenced to prison over probation? Only the use of individual-level data can this
question be more fully teased out.
Literature on private prisons comprises three main strands: government cost savings,
recidivism rates, and standards of inmate care (Hartney and Glesmann, 2012). Studies on cost
savings report mixed results, some positive (Moore, 1998; Gregson, 2000; Merryman, 2001) and
some negative (Pratt and Maahs, 1999; Mason, 2012). Recidivism studies paint a more uniformly
negative picture of private prisons (Spivak and Sharp, 2008; Duwe and Clark, 2013; Mukherjee,
2016). Early research on standards of inmate care suggested firms could improve on public
prisons (Brakel, 1988; Logan, 1992), but subsequent reports on inmate health care (Joint
Legislative Audit Review Commission, 1994; Massey, 2000; St. John, 2015), mental health care
(Daniel, 2007), and threat of violence to inmates (Blades, 2008; Newkirk and Selway, 2013)
suggest this capacity has been poorly realized. In the Public Interest (2016) connects “violent
atmospheres” in private prisons to recidivism outcomes; Chen and Shapiro (2007) find harsher
prison conditions may relate to higher post-release crime rates.
Without first accounting for factors known to influence judicial decisions, any estimated
effect of private prisons may be subject to omitted variable bias. Literature has focused on race
(Leiber and Blowers, 1993; Everett and Wojtkiewicz, 2002; Doerner and Demuth, 2009) and sex
discrepancies (Nagel and Hagan, 1983; Doerner and Demuth, 2009) in criminal sentencing.
Defendant criminal history (Roberts, 1996), educational background (Mustard, 2001), income
level and socioeconomic status (Miethe and Moore, 1985; D’Alessio and Stolzenberg, 1993),
number of children and family roles (Bickle and Peterson, 2014), age (Steffensmeier and
Motivans, 2000; Doerner and Demuth, 2009), and citizenship status (Demuth, 2002) all influence
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sentencing outcomes, and the extent of their impact asymmetrically varies by crime type
(Rodriguez et al., 2006). This chapter contributes to this literature by incorporating heretofore
unaccounted for variables—private prisons and their interaction with lobby-influenced judicial
processes—and by providing further nuance to the broad findings on defendant demographic
influence on sentencing decisions.
Theoretical literature on judicial sentence decision-making dates to Becker (1968), who
modeled criminal activity supply and demand. Economic analysis of optimal criminal sanctions
often addresses designing punishments to deter recidivism and repeat offenses (Eide et al., 2006).
Penal law treats first offenses more harshly than secondary offenses, but this design has received
mixed support in theoretical literature (Chu et al., 2000). Miceli and Bucci (2005) offer support
for escalating sanctions based on convict opportunity costs and diminishing future wage
potential. Miceli (2013) employs judicial uncertainty about future gains as a motivation for
increasing penalties whereas Emons (2003) argues for maximal initial penalties with no future
sanction. Emons (2004, 2007) generalizes his own findings using game theory to be conditional
on the amount of benefit received by the criminal.
This chapter echoes Miceli (2013) with a game theoretic framework wherein a judge
seeks to minimize future recidivism prospects despite incomplete information and deter potential
outside offenders. The opportunity costs described by Miceli and Bucci (2005) play a key role in
the decision-making process of both agents in the model presented here. This chapter also
expands on previous literature through incorporating a corrupt judicial authority who creates a
sentencing rule for both their own sake and for society’s benefit.
This chapter’s results broadly support previous literature with added nuance. Calculated
marginal effects of an additional private prison on incarceration likelihood reinforce that private
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prisons only create harmful impacts on sentencing decisions when enforcement agents are
susceptible to lobbying. Incarceration likelihood for “lesser” crime types such as property, drug,
and public order crimes are increased much more by private prison presence than violent or
immigration crimes. Results indicate the groups most harmed are those traditionally less likely to
be sent to prison. Results are directionally robust to using private prison occupancy size as a
rather than number of institutions. Results from regressions on crimes committed are not
consistent with these results stemming from a confounding shift in the composition of crime
types.
This chapter is structured as follows: Section 2 presents a theoretical model explaining
lobby-influenced judicial sentencing behavior and its effect on incarceration likelihood. Section
3 discusses an empirical method for testing the predictions of the previous section. Section 4
expounds on the data which will be used in the empirical specification. Section 5 presents
empirical results, and Section 6 offers a concluding discussion.
2. Theoretical Model
The following model presents the sentencing decision-making process regarding a single
convict by a judge influenced by an outside private prison lobbying group. The interaction
between the three agents comprises a sequential four-stage game with the following stages:
In the first stage, the lobby group approaches the judge with an offer wherein they pledge
the judge a certain amount of money in exchange for increased prison sentences and/or sentence
lengths. Based on their personal lobbying susceptibility, the judge uses the lobby group’s offer to
construct a general rule for sentencing which they then systematically apply to all future cases.
In the second stage, the judge adjudicates an individual case for a convict who has been
found guilty of committing a crime. They choose whether to sentence the convict to prison or

5

probation by balancing the expected value of each state. Their sentence balances their personal
welfare from the lobby group contract and minimizing future harm to society through recidivism
despite not knowing the probability the convict will commit an additional crime.
In the third stage, if the judge chooses a prison sentence, they determine the sentence
length in order to maximize expected welfare over the states where the convict recidivizes or
chooses not to recidivize. In the fourth stage, upon completion of their sentence, the convict
decides whether to commit a secondary crime in order to maximize lifetime welfare.
Assume the judge maximizes the weighted sum of their personal welfare and societal
welfare, not including the lobby group, and places weight 𝜙 ≥ 0 on their personal welfare. This
weight determines how susceptible the judge is to lobbying. The judge assigns the convict found
guilty of a crime of severity 𝜑 ∈ [0,1] to either a prison sentence of length 𝑠 ∈ (0,1] or a
probation sentence of length 𝑠 = 0. During the time s for which the convict is sentenced to
prison, the convict cannot commit another crime against society, creating a period of “peace”
which is valued at 𝑃 > 0. The marginal cost of incarceration is 𝑐 > 0.
The convict maximizes welfare of their one-period lifetime. They can earn wage 𝑤 > 0
when outside prison only, but while in prison, they incur marginal harm ℎ > 0 during s due to
opportunity costs, social isolation and stigma, lost future wage gains, and possible prison-related
abuse or violence (Miceli and Bucci, 2005). If they choose to commit another crime, they gain
𝐺 ≥ 0 from their crime, but will earn an additional prison sentence of length 𝑧 > 0 at probability
𝑞 > 0. The true value of G is unknown to the judge, but is known to the convict. Nature
determines the value of G to be either high such that 𝐺 = 𝐺𝐻 or low such that 𝐺 = 0. Assume 𝐺𝐻
is sufficiently large such that there plausibly exists a positive incentive to commit a secondary
crime, such that 𝐺𝐻 > (𝑤 + ℎ𝑧)𝑞(𝜑, 𝑥), as otherwise there exists no threat of recidivism. Nature
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determines that 𝐺 = 𝐺𝐻 will occur with probability 𝜃0 ∈ [0,1]. The judge does not know the
true value of 𝜃, but can observe the expected value given initial crime severity and demographics
𝜃 = 𝐸(𝜃0 |𝜑, 𝑥). If they are indifferent between recidivizing and not recidivizing, the convict will
not commit the secondary crime.
Finally, assume there exists a private prison industry composed of 𝑛 > 0 identical firms.
Firms receive contracts from the government to house convicts sentenced to prison; they receive
a contracted per-prisoner rate 𝑐 > 0 and use the prisoners to engage in production of a
consumption good sold at price 𝑝 > 0. The industry’s production function f from an individual
prisoner is a function of the size of the sentence length s. Production function f is increasing and
concave in s. They incur operation and housing cost 𝑐𝐿 < 𝑐. The number of private prisons
affects h. Ceteris paribus, an increase in n will increase the probability of incarceration in a
private prison. If the lower cost comes at an increase in harm h to a prisoner housed in their
𝜕ℎ

institution, then 𝜕𝑛 > 0. If an increased likelihood of entering a private prison reduces the
chances of being in an overcrowded public prison, then

𝜕ℎ
𝜕𝑛

> 0. If both happen, the derivative

depends on relative magnitude of these effects. The n firms band together to form a lobby group
to influence the judge’s sentencing rule. Their lobby schedule offer to the judge is 𝜆 ≥ 0.
The four-stage game can be visualized in extensive form as in Figure 1.2, moving from
inside out. The first row of each node represents the judge’s payoff and the second-row payoffs
are the convict’s. This is not a true signaling game as the only observable signals sent by the
convict are exogenously determined prior to its start. The Bayesian Nash equilibrium of this
game can be solved for through backward induction.
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In the last stage, the convict takes the prison vs. probation decision and sentence length as
given. They will choose whether or not to recidivize based on their type and respective payouts.
Consider the following possible cases:
Type Low, Probation: The convict will choose not to recidivize as 𝑤 ≥ (1 −
𝑞(𝜑, 𝑥 ))𝑤 − 𝑞(𝜑, 𝑥 )ℎ(𝑛)𝑧 for all permissible parameter values.
Type Low, Prison: The convict will choose not to recidivize as (1 − 𝑠)𝑤 − ℎ(𝑛)𝑠 ≥
−(𝑠 + 𝑞(𝜑, 𝑥 )𝑧)ℎ for all permissible parameter values.
Type High, Probation: Given the assumption that 𝐺𝐻 > (𝑤 + ℎ𝑧)𝑞(𝜑, 𝑥), it follows that
𝐺𝐻 + (1 − 𝑞(𝜑, 𝑥 ))𝑤 − 𝑞(𝜑, 𝑥 )ℎ(𝑛)𝑧 = 𝐺𝐻 − (𝑤 + ℎ(𝑛)𝑧)𝑞(𝜑, 𝑥 ) + 𝑤 > 𝑤 for all
permissible parameter values, meaning the convict will choose to recidivize.
Type High, Prison: The convict will certainly choose to recidivize based on 𝐺𝐻 >
(𝑤 + ℎ𝑧)𝑞(𝜑, 𝑥) if 𝑞 > 1 − 𝑠. If 𝑞 ≤ 1 − 𝑠, they will still choose to recidivize if 𝐺𝐻 >
(1 − 𝑠)𝑤 + 𝑞ℎ𝑧.
Altogether, if 𝑞 > 1 − 𝑠 or if 𝐺𝐻 is sufficiently high, the convict will always recidivize if
type 𝐺 = 𝐺𝐻 and never if type 𝐺 = 0.
In the third stage, the judge determined optimal sentence length. Conditional on a prison
sentence being selected, the judge will receive the following welfare if the convict recidivizes:
𝑊𝐽,𝑅 = 𝑠𝑃 − (𝑐 + ℎ(𝑛))(𝑠 + 𝑞𝑧) + 𝜙𝜆
The judge receives the following welfare if the convict does not:
𝑊𝐽,𝑁 = 𝑃 − (𝑐 + ℎ(𝑛))𝑠 + 𝜙𝜆
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Based on the convict’s decision strategy outlined above, they will choose to recidivize
only if 𝐺 = 𝐺𝐻 , which the judge believes occurs with probability 𝜃. Therefore, the judge’s
expected welfare for a prison sentence is
𝐸(𝑊𝐽 )𝑃𝑟𝑖𝑠𝑜𝑛 = 𝑃 − (1 − 𝑠)𝜃𝑃 − (𝑐 + ℎ(𝑛))(𝑠 + 𝜃𝑞𝑧) + 𝜙𝜆
which when maximized with respect to s produces the following first-order condition:
𝜃𝑃 + 𝜙

𝜕𝜆
= 𝑐 + ℎ(𝑛)
𝜕𝑠

The above first-order condition can be solved to find the optimal sentence length 𝑠 ∗ . The
derivative of the optimal sentence length with respect to the number of private prisons can be
found by the implicit function theorem:
𝜕ℎ
𝜕2𝜆
𝜕𝑠 ∗ 𝜕𝑛 − 𝜙 𝜕𝑠𝜕𝑛
=
𝜕2𝜆
𝜕𝑛
𝜙 2
𝜕𝑠
The sign of this derivative depends on the relative magnitude of the change in harm compared to
𝜕ℎ

the lobbying susceptibility-weighted cross-derivative of the lobby schedule. If 𝜕𝑛 < 0, then the
derivative is unambiguously positive. The cross-derivative with respect to 𝜙 is
𝜕 2𝑠 ∗
=−
𝜕𝑛𝜕𝜙
𝜕ℎ

𝜕ℎ
𝜕𝑛
𝜕2𝜆
𝜙2 2
𝜕𝑠

𝜕ℎ

which solely depends on the sign of 𝜕𝑛. If 𝜕𝑛 > 0, then the derivative is positive, indicating
increased weight on the judge’s personal welfare is necessary to overcome the additional harm to
𝜕ℎ

the convict such that more private prisons increase sentence length. If 𝜕𝑛 < 0, then a lower
lobbying susceptibility is necessary for increasing private prisons to increase sentence length.
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With these responses known, the judge will choose to sentence a convict for whom 𝐺 =
𝐺𝐻 to prison as long as 𝑠𝑃 + 𝜙𝜆 > (𝑐 + ℎ(𝑛))𝑠, provided they knew this were the realization of
G. Similarly, the judge will choose to sentence a convict for whom 𝐺 = 0 to probation provided
(𝑐 + ℎ(𝑛))𝑠 > 𝜙𝜆. For both to hold, we need 𝑃 > 𝑐 + ℎ(𝑛) −

𝜙𝜆
𝑠

. If this occurs, the extensive

form becomes Figure 1.3.
As the judge cannot predicate their decision based on the individual’s type, the best they
can do is to maximize their own expected welfare from either possible decision. The judge’s
expected welfare based on their possible sentences are
𝐸(𝑊𝐽 )𝑃𝑟𝑖𝑠𝑜𝑛 = 𝑠 ∗ 𝑃 − (𝑐 + ℎ(𝑛))(𝑠 ∗ + 𝜃𝑞 (𝜑, 𝑥 )𝑧) + (1 − 𝜃)(1 − 𝑠 ∗ )𝑃 + 𝜙𝜆(𝑠 ∗ )
𝐸(𝑊𝐽 )𝑃𝑟𝑜𝑏𝑎𝑡𝑖𝑜𝑛 = (1 − 𝜃)𝑃 − 𝜃(𝑐 + ℎ(𝑛))𝑞(𝜑, 𝑥 )𝑧
The judge will choose a prison sentence if 𝐸(𝑊𝐽 )𝑃𝑟𝑖𝑠𝑜𝑛 > 𝐸(𝑊𝐽 )𝑃𝑟𝑜𝑏𝑎𝑡𝑖𝑜𝑛 . The Bayesian
Nash equilibrium will be for the judge to issue a prison sentence when
𝜃>

(𝑐 + ℎ(𝑛))𝑠 ∗ − 𝜙𝜆(𝑠 ∗ )
𝑠∗ 𝑃

and a probation sentence otherwise. The threshold probability of type 𝐺 = 𝐺𝐻 is 𝜃̂ ≡
(𝑐+ℎ(𝑛))𝑠 ∗−𝜙𝜆(𝑠 ∗)
𝑠 ∗𝑃

. Taking the derivative with respect to 𝑠 ∗ :
𝜕𝜃̂
𝜙 𝜆(𝑠 ∗ ) 𝜕𝜆
=
(
− ∗)
𝜕𝑠 ∗ 𝑠 ∗ 𝑃 𝑠 ∗
𝜕𝑠

and with respect to n:
𝜕𝜃̂ 1 𝜕ℎ
𝜙 𝜆(𝑠 ∗ ) 𝜕𝜆 𝜕𝑠 ∗
=
+
(
− ∗)
𝜕𝑛 𝑃 𝜕𝑛 𝑠 ∗ 𝑃 𝑠 ∗
𝜕𝑠 𝜕𝑛
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𝜕𝜆

𝜕ℎ

This derivative is ambiguous and depends on various parameter values. If 𝜕𝑠 ∗ > 0, 𝜕𝑛 >
0, and

𝜕𝑠 ∗

> 0, then the judge’s marginal lobbying return for an increase in sentence length must

𝜕𝑛

be greater than the average return such that the second term overcomes the first term to attain a
𝜕ℎ

negative sign overall. Otherwise, the derivative will be positive, unless one of 𝜕𝑛 > 0 or

𝜕𝑠 ∗
𝜕𝑛

>0

does not hold.
The cross-derivative of the threshold probability with respect to both number of private
prisons and lobbying susceptibility is
𝜕𝑠 ∗
𝜙 𝜕𝜙

2̂

𝜕 𝜃
𝜆(𝑠 ∗ ) 𝜕𝜆 𝜕𝑠 ∗
𝜙 𝜕𝑠 ∗ 𝜆(𝑠 ∗ )
𝜕𝜆 𝜕𝑠 ∗
= (1 − ∗ 2 ) ( ∗ − ∗ )
− ∗ 2
( ∗ − (1 − 𝑠 ∗ ) ∗ )
(𝑠 𝑃 )
𝜕𝑛𝜕𝜙
𝑠
𝜕𝑠 𝜕𝑛 (𝑠 ) 𝑃 𝜕𝜙
𝑠
𝜕𝑠 𝜕𝑛
𝜙 𝜆(𝑠 ∗ ) 𝜕𝜆 𝜕 2 𝑠 ∗
+ ∗ ( ∗ − ∗)
𝑠 𝑃 𝑠
𝜕𝑠 𝜕𝑛𝜕𝜙
Given

𝜕𝑠 ∗
𝜕𝜙

=−

𝜕𝜆
𝜕𝑠∗
𝜕2 𝜆
𝜙 ∗2
𝜕(𝑠 )

𝜕𝜆

and third terms will clearly be negative if
if

𝜆(𝑠 ∗)
𝑠∗

𝜕𝜆

𝜕ℎ

> 0 and if 𝜕𝑠 ∗ > 0, 𝜕𝑛 > 0, and

𝜕𝜆

𝜆(𝑠 ∗)
𝑠∗

𝜕𝑠 ∗
𝜕𝑛

𝜕2𝑠 ∗

> 0, implying 𝜕𝑛𝜕𝜙 > 0, then the first

𝜕𝜆

̂
𝜕 2𝜃

< 𝜕𝑠 ∗ . A sufficient condition to ensure 𝜕𝑛𝜕𝜙 < 0 is

𝜕𝜆

< 𝜕𝑠 ∗ and (1 − 𝑠 ∗ ) 𝜕𝑠 ∗ < 𝜕𝑠 ∗ are true simultaneously, which is occurs when 𝑠 ∗ > 1 −

𝜆(𝑠 ∗)
𝜕𝜆

𝑠∗ ∗
𝜕𝑠

holds. Therefore, there exist plausible conditions under which increasing lobbying susceptibility
induces private prison growth to lower the incarceration threshold, creating the “overincarceration” effect.
The lobby group receives an individual prisoner and pays out with probability 𝜃̂ . In this
case, their welfare is
𝑊𝐿|𝑃𝑟𝑖𝑠𝑜𝑛 ≡ 𝑝𝑛𝑓(𝑠 ∗ ) + (𝑐 − 𝑐𝐿 )𝑠 ∗ − 𝜆(𝑠 ∗ )
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The lobby receives zero welfare if probation is chosen and pays nothing to the judge. The lobby
group’s expected welfare is
𝐸 (𝑊𝐿 ) = (𝑝𝑛𝑓 (𝑠 ∗ ) + (𝑐 − 𝑐𝐿 )𝑠 ∗ − 𝜆(𝑠 ∗ )) 𝜃̂ (𝑠 ∗ )
The lobby group must choose the optimal lobby schedule, which they do by selecting the optimal
𝑠 ∗ they wish to induce. Their first-order condition is
(𝑝𝑛

𝜕𝑓
𝜕𝜆
𝜕𝜃̂
̂ (𝑠 ∗ ) + (𝑝𝑛𝑓(𝑠 ∗ ) + (𝑐 − 𝑐𝐿 )𝑠 ∗ − 𝜆(𝑠 ∗ ))
(
)
+
𝑐
−
𝑐
−
)
𝜃
=0
𝐿
𝜕𝑠 ∗
𝜕𝑠 ∗
𝜕𝑠 ∗

Substituting from previous stages and solving gives
𝜕𝑓
𝜙𝜆(𝑠 ∗ )
(𝑝𝑛𝑓(𝑠 ∗ ) + (𝑐 − 𝑐𝐿 )𝑠 ∗ − 𝜆(𝑠 ∗ )) ( ∗ )2 + (𝑝𝑛 ∗ + (𝑐 − 𝑐𝐿 )) 𝜃̂(𝑠 ∗ )
𝜕𝑠
𝑠
𝑃
𝜕𝜆
=
𝜙
𝜕𝑠 ∗
(𝑝𝑛𝑓(𝑠 ∗ ) + (𝑐 − 𝑐𝐿 )𝑠 ∗ − 𝜆(𝑠 ∗ )) ∗ + 𝜃̂ (𝑠 ∗ )
𝑠 𝑃
The lobbying schedule is monotonically increasing provided lobby profits are non-negative and
portrays the lobby group’s true benefit from additional sentence length, the schedule fulfills
Grossman and Helpman’s (1990) local truthfulness condition.
The theoretical model predicts sentencing behavior will depend on judicial beliefs about
the type of gains the convict will receive from recidivism, which relate to whether the convict
will commit this secondary crime. A lobby-influenced judge will be more likely to sentence a
convict to prison over probation as the number of private prisons within the lobby expands
unless the harm to the prisoner is sufficiently great or diminishing returns prevail. Sentence
length outcomes primarily depend on the slope of the harm function with respect to the number
of private prisons.
𝜕2 𝑠 ∗

̂
𝜕 2𝜃

After substituting in the optimal lobby schedule, the expressions for 𝜕𝑛𝜕𝜙 or 𝜕𝑛𝜕𝜙 provide
the possible basis for an empirical model, predicting the following functional relationship:
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𝜃 = 𝜃(𝑛, 𝜙, 𝑛𝜙, 𝜑, 𝑥, 𝑝)
𝑠 = 𝑠(𝑛, 𝜙, 𝑛𝜙, 𝜑, 𝑥, 𝑝)
This formulation also allows for conditioning on a particular level 𝜑 or x if so desired.
3. Empirical Model
We can test the hypotheses in the previous section by modeling the probability of a
prison sentence with a probit specification:
𝜃 = Φ(𝑛, 𝜙, 𝑛𝜙, 𝜑, 𝑥, 𝑝)
where Φ is the cumulative normal density function. The level of lobbying susceptibility, the
number of private prisons, and personal demographics are observable or proxiable. While the
severity of a crime eludes easy objective measurement, it can be accounted for instead by
partitioning by the type of crime committed or by the use of indicator variables for the crime
type.
In particular, we specify the following baseline panel data model for a convict i’s prison
sentence likelihood for a given crime type 𝜑 within a given year t and given state s
𝜃 = Φ𝑖,𝑠,𝑡 (𝛽0 + 𝛽1 𝑛𝑠,𝑡 + 𝛽2 𝑛𝑠,𝑡 𝜙𝑠,𝑡 + 𝛽3 𝜙𝑠,𝑡 + 𝛽4 𝑥 + 𝛽5 𝑝 + 𝜉𝑠 + 𝛾𝑡 + 𝜀𝑖,𝑠,𝑡 |𝜑)
where 𝜉𝑠 are state-level fixed effects, 𝛾𝑡 are yearly fixed effects, and 𝜀𝑖,𝑠,𝑡 is the residual error.
Any effect of private prisons on the incarceration likelihood will be reflected in the coefficient
estimates of 𝛽1 , which identifies the type of relationship between the number of private prisons
and the incarceration likelihood when corruption is not present, and 𝛽2 , which determines the
direction of any additional relationship which occurs when corruption is present. To identify the
magnitude of these relationships, the marginal effect of private prisons can be found from
𝜕Φ𝑖,𝑠,𝑡
̅ ′𝑖,𝑠,𝑡
= (𝛽1 + 𝛽2 𝜙𝑠,𝑡 )Φ
𝜕𝑛𝑠,𝑡
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̅ ′𝑖,𝑠,𝑡 is the conditional mean of marginal normal density function. Potential endogeneity
where Φ
exists between the number of private prisons 𝑛𝑠,𝑡 and the incarceration likelihood, namely that
more private prisons may be built where incarceration likelihoods are naturally higher. This
potential bidirectionality necessitates the use of an instrumental variable approach, lest the model
be biased and inconsistent.
While a two-stage least squares (2SLS) methodology can be applied to estimating this
model and its average marginal effect, its application comes with a number of drawbacks: fitted
values can lie outside the zero-to-one interval, efficiency loss in our estimates, increase in bias,
and a simple ignorance of information regarding the underlying logistic data-generating process.
Neither can a 2SLS-analogue be directly applied to a probit model, even with a linear first stage;
as expectation operators are not preserved under nonlinear transformations, orthogonality and
thus exogeneity cannot be theoretically guaranteed in such a model. One common way to
incorporate instrumental variables into a probit model with a continuous endogenous regressor is
through the use of a control function estimator (Rivers and Vuong, 1988). For a set of
instruments 𝑍𝑠,𝑡 which correlate with 𝑛𝑠,𝑡 but not 𝜀𝑖,𝑠,𝑡 , project 𝑛𝑠,𝑡 onto 𝑍𝑠,𝑡 :
𝑛𝑠,𝑡 = 𝛼𝑍𝑠,𝑡 + 𝜐𝑠,𝑡
We can then construct a relationship between 𝜐𝑠,𝑡 and 𝜀𝑖,𝑠,𝑡 based on the regression correlation
coefficient 𝜌 =

𝐸(𝜐𝑠,𝑡 𝜀𝑖,𝑠,𝑡 )
2 )
𝐸(𝜐𝑠,𝑡

∈ [−1,1] such that
𝜀𝑖,𝑠,𝑡 = 𝜌𝜐𝑠,𝑡 + 𝑒𝑖,𝑠,𝑡

After substituting 𝜀𝑖,𝑠,𝑡 into Φ𝑖,𝑠,𝑡 and using the estimated errors 𝜐̂𝑠,𝑡 from the above, we can
rewrite the control function probit model as
𝜃 = Φ𝑖,𝑠,𝑡 (𝛽0 + 𝛽1 𝑛𝑠,𝑡 + 𝛽2 𝑛𝑠,𝑡 𝜙𝑠,𝑡 + 𝛽3 𝜙𝑠,𝑡 + 𝛽4 𝑥 + 𝛽5 𝑝 + 𝜉𝑠 + 𝛾𝑡 + 𝜌𝜐̂𝑠,𝑡 + 𝑒𝑖,𝑠,𝑡 |𝜑)
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By construction, no endogenous relationship exists between 𝑛𝑠,𝑡 and 𝜀𝑖,𝑠,𝑡 , allowing equation the
control function probit model to be estimated in a straightforward manner, although standard
error estimates must be bootstrapped. Marginal effects can be derived from this procedure, but
they must be adjusted as our estimates are no longer consistent with regard to the conditional
̅ ′𝑖,𝑠,𝑡 (Skeels and Taylor, 2015).
mean Φ
Identification of a valid instrumental variable for the quantity of private prisons within a
state in a given year presents difficulty. The rise of private prisons in the early 1980s,
accelerating in the 1990s, was a manifestation of an ideological effort of “neoliberalism”, which
emphasized trade liberalization, deregulation, and privatization to spur economic growth. The
degree to which privatization and “neoliberal” ideologies flourished within a state can be at least
partially measured by the nature of the economic literature produced by academics at the time. If
these ideologies were more relevant, a larger proportion of literature should be dedicated to its
study. Given the year-plus lag time between the inception of an economics paper and its
publication, a measure of the relevant literature should lag the underlying ideological saturation
it stems from, meaning that reverse causality would be difficult—such an instrument would be
naturally “lagged” by construction; incarceration and prison building decisions within a given
year might influence future research, but not contemporaneous publications, implying such a
measure might serve as a valid instrument for the number of private prisons.
With regard to the exclusion restriction, a further consideration is whether a third factor
might introduce endogeneity between private prisons and incarceration decisions. If both were,
for example, caused by an increased “incarcerative” ideology or mindset within a state, this
might introduce omitted variable bias into non-instrumented estimates. However, no direct or
apparent causal relationship exists between an increased incarcerative mindset and privatization
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studies, the vast majority of which do not study prison privatization but rather other industries. A
similar argument holds if a crime-wave “supply-side” shock were the culprit rather than a
incarcerative “demand-side” shock.
As an extension, this chapter will also consider whether private prisons impact the length
of prison sentences received by convicts who are incarcerated. Given a pool of convicts who are
divided between those sentenced to incarceration and those sentenced to probation, we must first
model the process of clearing the “hurdle” of receiving a prison sentence and then model the
length of the sentence received for those who clear it. The selection process operated by the
judge can be modeled though a Heckman two-step correction approach: the initial selection
process can be modeled similar to the previous probit model for incarceration likelihood, while
the second stage which models sentence length can be estimated through two-stage least squares
with bootstrapped standard errors while including the Inverse Mill’s Ratio (IMR) derived from
the first stage as an instrument. However, per Wooldridge (2002), the initial stage must be
modified as a control function approach estimates the IMR estimate inconsistently; this
modification rather uses a standard probit model, but excludes all endogenous regressors while
including the instrument directly into the probit. This can be expressed as
𝜃 = Φ𝑖,𝑠,𝑡 (𝛽0 + 𝛽1 𝑍𝑠,𝑡 + 𝛽2 𝑍𝑠,𝑡 𝜙𝑠,𝑡 + 𝛽3 𝜙𝑠,𝑡 + 𝛽4 𝑥 + 𝛽5 𝑝 + 𝜉𝑠 + 𝛾𝑡 + 𝜀𝑖,𝑠,𝑡 |𝜑)
All models estimated5 will use standard errors which are clustered by state-year, even
when bootstrapped, to account for any heteroskedasticity; yearly and state fixed effects to
account for unobservable time- or space-invariant factors, respectively; and a handful of state-

5

The initial probit estimate of the Heckman two-step model does not require clustered standard errors as
heteroskedasticity does not impact the estimates or standard errors derived by the second step and the standard errors
of the first step are not of import.
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level variables which might influence the judge’s decisions, either through affecting other
unobservable aspects of the convict or judge.
4. Data
Our measure of private prisons originates from a 2008 inventory conducted by the
advocacy group Human Rights Defense Center. The definition of private prisons employed casts
a wide net, including prisons, jails, detention centers, juvenile and women’s facilities, halfway
houses, boot camps, and contractors under immigration enforcement. While the average state had
4.02 such institutions in a given year, the average convict in our dataset existed in a state-year
with 14.82 privately-owned incarceration facilities. Texas saw the largest proliferation of private
prisons, peaking at 71 institutions in 2008, although Alaska had the most per capita. Twelve
states during the sample time period did not have a single private prison, though most
subsequently contracted some prison services to a private company. The mean private prison had
an occupancy limit of 554 beds.
This chapter’s instrument for private prisons, privatization ideology influence, cannot be
directly measured and is proxied by academic literature on privatization. The measure of
literature comes from EconLit publications matching a search for “privatization” or
“neoliberalism” based on the state of the author-affiliated institution. This number is weighted by
the number of economists per capita within the given state-year as reported by Research Papers
in Economics Project (RePEc) to capture both the influence within economics as a discipline and
its larger influence on the political climate of a state-year. Relevant papers per per-capita
economists averages 0.815 in a given state-year, peaking at 7.105 in Florida in 2000. A
cumulative measure is also used, averaging 7.965 and peaking at 81.705 in Florida in 2008.
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Cumulative papers acts as a leading indicator for private prison construction since 1990, as
shown in Figure 1.4.
Using federal corruption convictions as a proxy for public official lobbying susceptibility
sees wide use in the empirical literature (Adsera et al., 2003; Alt and Lassen, 2014; Glaeser and
Saks, 2006; Liu and Mikesell, 2014; Meier and Holbrook, 1992; Zuo and Schieffer, 2013). Our
measure comes from the number of public officials convicted in violation of federal corruption
laws per capita as reported by the Public Integrity Section of the Department of Justice. The most
“corrupt” state in our sample is North Dakota at an average of 0.846 corruption convictions per
100,000 people per year, while Oregon sees the fewest such convictions at 0.086 per 100,000
people per year. The average corruption level declined in the first few years to a minimum in
2002 at 0.284 before climbing to a maximum of 0.3725 in 2008. Individual states exhibit wide
latitude in a given year; twenty state-years had greater than 1.0 corruption convictions per
100,000—four were greater than 2.0—peaking in 2000 Alaska at 2.579 convictions per 100,000
residents.
The United States Sentencing Commission (USSC) compiles individual-level data on
federal criminal trials. Their data includes the type of crime committed by the defendant, whether
they were found guilty, the nature of their sentence if convicted (prison or probation and
sentence length), and selected personal demographics of the defendant. A number of different
demographic attributes were provided, including age, sex, race and ethnicity, education level,
citizenship status, and criminal history status. Defendants are classified into six broad categories
of crime type, each with associated sub-categories: violent crimes such as murder, sexual
misconduct, and assault; property crimes including burglary, arson, and fraud; drug crimes;
public order crimes including prostitution, perjury, public intoxication, and regulatory violations;
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non-violent weapons crimes such as trafficking, illegal manufacture, and registration violations;
and immigration crimes.
The USSC data begins in 1993 and continues through the end of the private prison
sample in 2008, though coverage for some variables is incomplete in the early years; most
notable is the criminal history variable, which only begins partially in 1996 and fully in 1997.
Other less complete variables include number of dependents, education variables, and
Democratic Party proportion due to cases like the non-partisan Nebraska legislature. Corruption
conviction statistics are also missing for two state-years in New Mexico. The 1997-2008 sample
covers nearly 750,000 individual cases in every state, though missing or partial data brings the
complete usable sample down to about 600,000 observations from 1997 to 2008. Table 1.1
displays summary statistics for each variable. Additional state-level variable data is drawn from
the United States Census Bureau and the Bureau of Economic Analysis.
Across the dataset, 89.8% of all convictions resulted in a prison sentence while the
remnant were given either probation, a fine, or a suspended sentence. This rate rose steadily from
75.9% in 1993 to a peak of 90.9% in 2006. As shown in Table 1.2, incarceration likelihood also
varied heavily by crime type: Violent, drug, weapons, and immigration crimes saw between
95.3%-96.7% prison rates, with property crimes much lower at 76.7% and public order crimes at
67.1%. The overall composition of crimes changed over the sample period: public order,
weapons, immigration crimes rose in proportion while violent, property, and drug crimes all
steadily fell. The compositional change cannot explain the overall rise in the prison sentence
proportion.6

6

Kentucky sent only 72.1% to prison, Rhode Island incarcerated 96.0% of convicts. Rhode Island handed down the
most incarceration sentences for violent, property, and drug crimes, Maryland for weapons crimes, Iowa for public
order crimes, and Oregon for immigration crimes; Kentucky handed down fewest prisons sentences for violent and
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Mean sentence length received for those who were incarcerated also varied. Overall, the
average sentence was 50.3 months, a figure which declined from a high in 1996 of 60.9 months
to a low in 2001 of 46.6 months before rebounding throughout the 2000s. Mean sentence lengths
by crime type formed three clear tiers: immigration, property, and public order crimes saw
average lengths between 21.2 and 27.2 months; drug and weapons crimes between 74.7 and 75.7
months; and violent crimes at 89.7 months.7
The demographics of the individuals involved in these cases skews heavily from overall
national population dynamics. Only 31.2% of cases involved a white convict, while 40.1%
involved a Hispanic convict, 25.3% involved a black convict, and 2.4% an Asian convict.8 This
is partially driven by the fact that 21.1% of cases were immigration crimes and 27.2% involved a
non-citizen, both of which were almost entirely Hispanic-driven. 9 Drug crimes, which made up
36.9% of cases were also heavily minority-oriented.10 The vast majority of cases involved men,
with women only making up 14.2% of the sample; this number declined constantly over the
sample period. The sample also skewed toward less educated individuals: a plurality (45.0%) of
convicts never graduated high school while only 6.2% had a college degree. The average age of
convicts grew from 32.0 years old in 2001 to 37.7 years old in 2008, perhaps reflecting national

property crimes, Utah for drug crimes, South Dakota for weapons crimes, Georgia for public order crimes, and
Virginia for immigration crimes.
7
North Carolina handed down the longest average sentences both overall and for drug crimes while New Mexico
handed down the lowest average sentence length. Average sentence length for violent crimes peaked in Indiana,
property crimes in Rhode Island, weapons crimes in Florida, public order crimes in Montana, and immigration
crimes in South Dakota. Shortest sentences were in Vermont for violent crimes, Kentucky for property crimes,
Arizona for drug crimes, Utah for weapons crimes, Georgia for public order crimes, and North Dakota for
immigration crimes.
8
Only Hawaii saw a notable number of Asian convicts. A majority (53.5%) in the island-state were Asian while no
other state crossed 10%.
9
83.4% of immigration cases and 84.6% of cases involving a non-citizen featured a Hispanic convict.
10
72.6% of drug crimes involved a non-white convict.
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aging trends. A full 73.3% of convicts with criminal history data available were repeat offenders,
which peaked at 87.5% in 2007.11
Incarceration likelihood and average sentence length varied by demographic subgroup, as
shown in Table 1.3. Men were substantially more likely to be given a prison sentence and receive
a longer sentence length than women. Hispanics saw the highest incarceration likelihood while
blacks received the most time. Incarceration likelihood was strictly decreasing in education level,
although average sentence length peaked among those with a high school diploma. Criminal
history increased both prison likelihood and sentence length, while American citizenship drove
length up and likelihood down. As Table 1.4 demonstrates, the vast majority of demographic
variations can be explained by differentials in the types of crimes committed by these subgroups.
Women, for example, tended to received substantially more lenient outcomes primarily due to
committing much higher rates of property crimes than men (42% vs. 19%)—which had lower
prison likelihoods and sentence lengths—and committing much lower rates of weapons crimes
(3% vs. 10%) and immigration crimes (10% vs. 23%)—which had higher prison likelihoods.
5. Results
Specifications at the individual level employ standard errors clustered at the 600 stateyears within the dataset to combat any potential heteroskedasticity and serial correlation.
Indicator variables for each state and each year also ensure any temporal or spatial fixed effects
are accounted for, although their results are not reported. To ensure non-singularity, indicators
for weapons crimes, male, white, some college, American citizen, and no criminal history were

11

For statewide variables, real median household income averaged $37,282, rose steadily, reached a maximum in
Connecticut while bottoming out in Mississippi. The state-level price index, constructed from real and nominal state
GDP figures using year 2008 as a base, had a mean value of 87.2, peaking in Oregon and finding a nadir in
Louisiana. The proportion of state legislature seats held by the Democratic Party averaged 49.4%, highest in
Massachusetts at 84.5% and lowest in Idaho at 19.2%.
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omitted from the estimation process to be used as bases. A variety of controls are included,
although their results are not reported here.
Table 1.7 reports results for reduced form OLS and probit specifications, with and
without the interaction of private prisons and corruption. Without this interaction, the effect of
the number of private prisons on returning a prison sentence is either slightly negative using a
linear model or statistically insignificant with a binary choice approach. Such a coefficient would
be consistent with the theory presented in Section 2 if we assume that the additional harm of
attending a private prison outweighs the addition gain in social welfare from the cost reduction
of a private prison in the mind of judges. By including the interaction term, the effect of the
number of private prisons does not qualitatively change in each specification, but the effect of
the interaction is in both cases positive and statistically significant.
To tease out which mechanism might be driving these results, 2SLS and control function
(referred to as “IV-Probit”) approaches are employed. First-stage results for both instrumental
variable methods in Table 1.8 indicate the literature index serves as a strong instrument based on
high statistical significance, stable and theoretically-consistent signs, and a large Cragg-Donald
F-statistic, indicating substantial bias reduction compared to a reduced-form approach.
The corruption-based mechanism is tested in Table 1.9. Results are qualitatively similar
to those in Table 1.7, both in terms of sign and significance, although the interaction term is
larger in magnitude for both cases. Table 1.10 tests the occupancy-based mechanism, finding a
strong and statistically significant negative coefficient for the interaction of private prisons and
public prison occupancy. This sign is not consistent with private prisons alleviating capacity
constraints which enables higher incarceration levels. In Table 1.11, both mechanisms are
employed simultaneously; results are virtually identical to the previous two tables separately.
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Table 1.12 explores the marginal effect of an additional private prison on incarceration
likelihood based on the IV-Probit specification. These marginal effects are also visualized in
Figure 1.5. Estimates with and without including the occupancy-based mechanism are virtually
identical. In state-years with zero corruption convictions, a given convict receives a small decline
in incarceration likelihood from an additional private prison—about 0.1% per private prison. At
mean levels of corruption, there is no statistically significant impact. At high levels of
corruption, 12 a statistically significant bump in incarceration likelihood occurs; in the most
corrupt observed state-year, a single additional private prison increases incarceration likelihood
by about 0.4%. The addition of multiple private prisons in a single year compounds any result
listed here.
This effect is not symmetric across crime types, as shown in Table 1.13. In highly corrupt
states, a single additional private prison increases incarceration likelihood for public order crimes
by 2.3%, for property crimes by 0.9%, and weapon crimes by 0.6%. Only violent crimes and
drug crimes saw a decline in incarceration likelihood for non-corrupt states.
Table 1.14 demonstrates that effects also vary by subgroup demographics. Women saw
the largest bump in incarceration likelihood of any subgroup, being 1.3% more likely to see
prison per additional private prison in highly corrupt states. Other groups seeing large increases
in likelihood include blacks, Hispanics, high school graduates, college graduates, those without
criminal history, and American citizens. For both the crime type and the subgroup breakdowns,
most of the statistically significant increases in incarceration likelihood occurred among groups
with relatively lower initial incarceration proportions in Tables 1.2 and 1.3. This can be

12

Here, a highly-corrupt state refers to the highest observed corruption level in the dataset, namely Alaska in 2000.
However, there is no inherent or realistic upper constraint on the amount of corruption convictions per capita in a
given state-year, meaning the marginal effects listed here could theoretically be even larger.
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interpreted as a leveling effect wherein these groups “playing catch-up” with more highly
incarcerated subgroups.
Results testing for effects of private prisons on the intensive margin are shown in Table
1.15. “IV-Heckman” estimates are based on one thousand bootstrap replications per Wooldridge
(2002). Results for the effect of the interaction of the number of private prisons and corruption
on sentence length were generally statistically insignificant both with and without the occupancy
interaction included. The one exception occurs when both selection and endogeneity are
accounted for: under the IV-Heckman specification, the interaction produces a positive and
somewhat statistically significant result (𝑝 < 0.1). Across all four specifications, the evidence
for a corruption-based “over-incarceration” effect influencing sentence lengths is weaker than for
the initial incarceration likelihood, though it may still occur.
6. Conclusion
This chapter sought test two competing mechanisms linking private prisons to individuallevel incarceration likelihood changes. It expands upon previous aggregate results by using
individual-level theory and data to identify whether an individual faced an increased
incarceration likelihood from these same factors. A game-theoretic approach to a corrupt judge’s
sentencing decision process replicated and provided nuance by allowing for increased inmate
harm to dissuade a non-corrupt judge from sending a convict to a private prison, but otherwise
showed incarceration likelihood could increase given corrupt judges.
Using an individual-level dataset and an instrumental variable control function approach,
marginal effects of an additional private prison on incarceration likelihood at various levels of
corruption were calculated. These marginal effects reinforce that private prisons only create
harmful impacts on sentencing decisions when enforcement agents become complicit in doing
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so. The results of this paper broadly echo those of the aggregate level: incarceration likelihood
for “lesser” crime types such as property, drug, and public order crimes are increased much more
by private prison presence than violent or immigration crimes. While this paper could not
replicate the findings of increased average sentence lengths for the non-extensively-impacted
crime types, methodological and measurement reasons make identifying intensive impacts at the
individual level substantially more difficult than at the aggregate level; as such, this paper does
not serve as evidence against the previous intensive findings.
The use of individual-level data allows this paper to break down affects by various
demographic types, which previous work could not accomplish. Results indicate that the groups
most harmed by private prisons with regard to incarceration likelihood are those who were
traditionally less likely to be sent to prison: women, people who have completed high school and
college, American citizens, and those without criminal history. No evidence consistent with a
capacity constraint mechanism or a compositional effect narrative was found.
Given the continued use of private prisons under the Trump administration and many
state governments, research into the consequences of such policies remains of import. This
chapter suggests prison privatization may exacerbate already high levels of incarceration among
communities of color, perpetuating poverty traps and inhibiting income mobility. As this result is
contingent on public official corruption, this chapter is agnostic to private prisons themselves.
The primary policy implication points to the necessity of a fair judiciary without influence from
lobbying or other agents. This highlights the importance of judicial appointment over selection of
judges by election—as elections necessitate fundraising and open the door to lobbyist
influence—and the need to heavily punish illicit judicial behaviors when they arise.
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Table 1.1. Summary Statistics, 1997-2008
Variable
Individual-Level Variables
Received an Incarceration Sentence
Length of Incarceration Sentence (in months)
Violent Crime Type
Property Crime
Drug Crime
Public Order Crime
Weapons Crime
Immigration Crime
Age (in years)
Female
White
Black
Hispanic
Asian
Less than High School
High School Graduate
Some College
College Graduate
American Citizen
Not an American Citizen
Has Criminal History
Number of Dependents

N

Mean

S.D.

743,450
743,450
748,941
748,941
748,941
748,941
748,941
748,941
731,085
735,652
716,432
716,432
687,762
716,432
680,387
680,387
680,387
680,387
718,832
718,832
707,602
671,916

0.8988
50.34
0.0399
0.2175
0.3693
0.068
0.0917
0.2105
34.53
0.142
0.3115
0.2532
0.4099
0.0235
0.4503
0.3068
0.1696
0.0621
0.6565
0.2717
0.7325
1.56

0.3016
81.59
0.1958
0.4126
0.4826
0.2518
0.2885
0.4077
10.81
0.349
0.4631
0.4348
0.4918
0.1515
0.4975
0.4612
0.3753
0.2413
0.4749
0.4448
0.4427
1.71

State-Level Variables
Number of Private Prisons
Number of Private Prison Beds (in thousands)
Corruption Convictions Per Capita (per 100,000)
Cumulative Papers per Economist Per Capita
State Price Index (base 2008)
Real Median Household Income
Democratic Party Proportion in Legislature
In-State Federal Prisons
Public Prison Occupancy Proportion

733,207
733,207
733,207
733,207
733,207
733,207
728,556
733,207
732,840

15.54
9171.9
0.3196
24.19
87.16
37,281
0.4935
4.7
1.0375

19.85
11727.3
0.2147
22.03
7.76
4,876
0.1182
3.9
0.1372
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Min.

Max.

0
1
0 11,520
0
1
0
1
0
1
0
1
0
1
0
1
16
103
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
30

0
0
0
0
64.52
25,605
0.1143
0
0.75

71
41,507
2.5479
81.71
118.22
59,285
0.8889
12
1.534

Table 1.2. Incarcerated Proportion and Mean Sentence Length
Crime Type
Incarcerated
Mean Sentence Length
Violent
96.55%
89.7 months
Weapon
96.74%
74.7 months
Drug
96.65%
75.7 months
Immigration
95.27%
25.5 months
Public Order
67.11%
27.2 months
Property
76.70%
21.2 months

Table 1.3. Incarcerated Proportion and Mean Sentence Length
Subgroup
Incarcerated Prop.
Mean Sentence Length
Male
92.79%
55.4 months
Female
77.08%
24.9 months
White
Black
Hispanic
Asian

86.64%
91.99%
95.81%
83.13%

44.9 months
78.6 months
41.2 months
36.3 months

Less than High School
High School Graduate
Some College
College Graduate

96.10%
90.68%
86.25%
81.89%

53.9 months
60.5 months
46.3 months
30.8 months

Criminal History
No Criminal History

94.96%
83.72%

59.9 months
30.0 months

American Citizen
Not an American Citizen

89.44%
0.9543

59.7 months
36.6 months
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Table 1.4. Distribution of Crime Types by Subgroup
Subgroup
Male
Female

Violent
4.3%
2.3%

Property Drug
18.5% 37.6%
42.2% 35.7%

Public Order
6.3%
7.4%

Weapon Immigration
10.4%
22.6%
2.5%
9.7%

White
Black
Hispanic
Asian

5.1%
5.4%
1.0%
3.4%

34.9%
24.8%
8.6%
41.6%

32.8%
45.8%
38.3%
27.7%

11.7%
3.6%
2.5%
10.6%

11.1%
18.0%
3.1%
5.1%

4.4%
2.4%
46.4%
11.6%

Less than High School
High School Graduate
Some College
College Graduate

3.4%
5.6%
4.6%
2.6%

11.0%
23.5%
38.2%
58.1%

41.7%
42.9%
35.5%
17.5%

3.3%
6.8%
9.0%
14.4%

9.9%
13.1%
7.4%
2.7%

30.7%
8.0%
5.2%
4.7%

Criminal History
No Criminal History

4.8%
2.3%

17.9%
32.7%

36.9%
41.6%

4.9%
8.2%

12.0%
2.8%

23.4%
12.3%

American Citizen
Not an American Citizen

5.9%
0.6%

27.9%
9.9%

41.8%
29.4%

7.8%
2.3%

13.5%
1.7%

3.0%
56.1%

Table 1.5. State-Level Proof of Concept Results, by Corruption Level
High
Low
Dep. Var.: Incarcerated Proportion
All
Corruption
Corruption
Private Prison Proportion
0.1591
0.3793
0.1054
(0.0440)***
(0.0699)***
(0.0522)**
Constant
0.556
0.3797
0.599
(0.0291)***
(0.0479)***
(0.0342)***
Adjusted 𝑅2
0.0401
0.312
0.0181
N
291
67
224
Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1
Table 1.6. State-Level Proof of Concept Results, by Occupancy Level
Dep. Var.: Incarcerated Proportion
All
≥100% Full
Private Prison Proportion
0.1591
0.2661
(0.0440)***
0.556

<100% Full
0.1224

(0.0568)***
0.5067

(0.0580)**
0.5694

(0.0291)***
(0.0372)***
Adjusted 𝑅
0.0401
0.1717
N
291
102
Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1

(0.0387)***
0.018
189

Constant
2

35

Table 1.7. Reduced Form Results
Dep. Var.: Incarceration Sentence
Private Prisons

OLS
-0.0005
(0.0002)***

Probit
0.0009
(0.0021)

-0.002
(0.0041)
-0.0159
(0.0092)*

0.0001
(0.0308)
-0.0986
(0.0723)

Private Prisons x Corruption
Corruption
Occupancy

OLS
-0.0008
(0.0002)***
0.001
(0.0004)**
-0.0074
(0.0050)
-0.0123
(0.0092)

Probit
-0.0011
(0.0021)
0.008
(0.0040)**
-0.0428
(0.0379)
-0.0719
(0.0729)

N=563,075
Includes state and yearly fixed effects.
State-year clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
Controls: Age, race, education level, citizenship, criminal history, number of dependents,
state price index, real household income, in-state federal prisons, Democratic Party proportion
in state legislature, crime type

Table 1.8. First Stage Results
Dependent Variable:
Private Prisons Private Prisons x Corruption
Papers
0.4021
-0.0387
(0.0642)***
(0.0261)
Papers x Corruption
0.0414
0.4073
(0.0898)
(0.0531)***
Corruption
0.4938
1.6517
(0.7497)
(0.5735)***
Occupancy
-0.1826
-0.0326
(0.0432)***
(0.0144)**
N=563,075
Cragg-Donald F-statistic: 51,830
Includes state and yearly fixed effects.
State-year clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
Controls: Age, race, education level, citizenship, criminal history, number of dependents,
state price index, real household income, in-state federal prisons, Democratic Party proportion
in state legislature, crime type

36

Table 1.9. Testing the Corruption-Based "Over-Incarceration" Mechanism
Dep. Var.: Incarceration Sentence
2SLS
IV-Probit
Private Prisons
-0.0013
-0.0059
(0.0004)***
(0.0036)
Private Prisons x Corruption
0.002
0.0144
(0.0008)***
(0.0068)**
Corruption
-0.0135
-0.0784
(0.0056)**
(0.0401)*
Occupancy
-0.0100
-0.0689
(0.0100)
(0.0818)
N=563,075
Includes state and yearly fixed effects.
State-year clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
Controls: Age, race, education level, citizenship, criminal history, number of dependents,
state price index, real household income, in-state federal prisons, Democratic Party proportion
in state legislature, crime type
Table 1.10. Testing the Occupancy-Based "Under-Incarceration" Mechanism
Dep. Var.: Incarceration Sentence
2SLS
IV-Probit
Private Prisons
0.0027
0.0254
(0.0011)**
(0.0093)***
Private Prisons x Occupancy
-0.003
-0.0272
(0.0001)***
(0.0093)***
Occupancy
0.0339
0.3390
(0.0201)*
(0.0169)**
Corruption
-0.0033
-0.0090
(0.0042)
(0.3077)
N=563,075
Includes state and yearly fixed effects.
State-year clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
Controls: Age, race, education level, citizenship, criminal history, number of dependents,
state price index, real household income, in-state federal prisons, Democratic Party proportion
in state legislature, crime type
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Table 1.11. Testing Both Mechanisms
Dep. Var.: Incarceration Sentence
Private Prisons
Private Prisons x Corruption
Private Prisons x Occupancy
Corruption
Occupancy

2SLS
0.0018
(0.0011)
0.0019
(0.0007)***
-0.0027
(0.0012)**
-0.0135
(0.0055)**
0.0317
(0.0189)*

IV-Probit
0.019
(0.0100)*
0.0135
(0.0067)**
-0.0022
(0.0009)**
-0.0767
(0.0016)**
0.3166
(0.1582)**

N=563,075
Includes state and yearly fixed effects.
State-year clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
Controls: Age, race, education level, citizenship, criminal history, number of dependents,
state price index, real household income, in-state federal prisons, Democratic Party proportion
in state legislature, crime type
Table 1.12. Marginal Effect of an Additional Private Prison on Incarceration Likelihood
Corruption Level
Dep. Var.: Incarceration Sentence
0
Mean
Max
Without Occupancy
-0.0013
-0.0007
0.0038
(0.0004)***
(0.0004)
(0.0019)**
With Occupancy
-0.001
-0.0004
0.0038
(0.0003)***
(0.0004)
(0.0018)**
N=563,075
State-year clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
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Table 1.13. Marginal Effect of an Additional Private Prison by Crime Type
Corruption Level
Dep. Var.: Incarceration Sentence
0
Mean
Violent
-0.0031
-0.0036
(0.0012)***
(0.0013)***
Property
-0.0001
0.0010
(0.0013)
(0.0015)
Drug
-0.0013
-0.0012
(0.0004)***
(0.0004)***
Public Order
0.0001
0.003
(0.0020)
(0.0021)
Weapon
-0.0003
0.0005
(0.0006)
(0.0006)
Immigration
0.0003
0.0006
(0.0005)
(0.0007)
N=563,075
State-year clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
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Max
-0.0068
(0.0043)
0.0087
(0.0052)*
0.0001
(0.0014)
0.0228
(0.0119)**
0.0059
(0.0028)**
0.0023
(0.0028)

Table 1.14. Marginal Effect of an Additional Private Prison by Subgroup
Corruption Level
Dep. Var.: Incarceration Sentence
0
Mean
Max
White
-0.002
-0.0011
0.0047
(0.0008)**
(0.0009)
(0.0034)
Black
-0.0001
0.0006
0.0055
(0.0008)
(0.0009)
(0.0028)**
Hispanic
0.0000
0.0003
0.0025
(0.0003)
(0.0004)
(0.0015)*
Asian
0.0001
-0.0048
-0.0386
(0.0045)
(0.0047)
(0.0156)**
Male
Female

Less than High School
High School Graduate
College Graduate

Criminal History
No Criminal History
US Citizen
Non-Citizen

-0.0011
(0.0003)***
-0.0006
(0.0011)

-0.0007
(0.0003)**
0.0011
(0.0012)

0.0022
(0.0016)
0.0126
(0.0051)***

-0.0005
(0.0003)*
-0.0011
(0.0006)*
-0.0016
(0.0016)

-0.0004
(0.0003)
0.0002
(0.0006)
0.0001
(0.0018)

0.0004
(0.0013)
0.0095
(0.0031)***
0.0117
(0.0071)*

-0.001
(0.0003)***
-0.0012
(0.0008)
-0.0009
(0.0005)*
-0.0003
(0.0004)

-0.0006
(0.0003)*
0.0000
(0.0009)
-0.0001
(0.0005)
0.0003
(0.0003)

0.0021
(0.0015)
0.0081
(0.0042)**
0.0049
(0.0025)**
0.0039
(0.0023)*

N=563,075
State-year clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
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Table 1.15. Intensive Margin Results on Sentence Length
Dep. Var.: Sentence Length (months)
OLS
2SLS
Specification 1
Private Prisons
-0.0535
-0.2898
(0.0877)
(0.1339)**
Private Prisons x Corruption
0.1705
0.275
(0.1502)
(0.2275)
Specification 2
Private Prisons
Private Prisons x Corruption
Private Prisons x Occupancy

-0.6683
(0.3074)**
0.1605
(0.145)
0.0062
(0.0030)**

-0.6031
(0.4188)
0.2849
(0.2267)
0.0027
(0.004)

Heckman

IV-Heckman

-0.0776
(0.0866)
0.2011
(0.1498)

-0.3303
(0.1351)**
0.3369
(0.2074)*

-0.6389
(0.3121)
0.192
(0.1454)
0.0056
(0.0030)*

-0.5467
(0.416)
0.3438
(0.2077)*
0.0019
(0.004)

N=563,075
Includes state and yearly fixed effects.
State-year clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
Controls: Age, race, education level, citizenship, criminal history, number of dependents,
state price index, real household income, in-state federal prisons, Democratic Party proportion
in state legislature, crime type
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Figure 1.1. Private prisons and incarceration proportions, by state corruption level
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Figure 1.2. Extensive form game set-up

Figure 1.3. Extensive form game with chosen moves
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Figure 1.4. National papers related to privatization compared to national private prisons, by year
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Figure 1.5. Marginal extensive effect of a private prison by corruption level
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CHAPTER TWO: ASSESSING WELFARE EFFECTS OF POST-AFFORDABLE CARE ACT
COVERAGE CHANGES USING RETROSPECTIVE VOTING
1. Introduction
Studies on the impact of the 2010 Patient Protection and Affordable Care Act (ACA)
suggest mixed effects. The proportion of individuals without health insurance, the primary target
of the policy, declined from 18.2% in 2010 to 10.5% in 2015 (Centers, 2012; Kaiser, 2016).
Between 2013 and 2015, an estimated net 16.9 million Americans gained health insurance
coverage (Carman et al., 2015). Primary health statuses increased, especially among minorities
and the poor (Sommers et al., 2015). However, labor market effects were minimal or off-setting
despite coverage gains (Duggan et al., 2017; Heim et al., 2018; Leung and Mas, 2018). Adverse
impacts on youth alcohol consumption (Barbaresco et al., 2015) and youth employment (Antwi
et al., 2013) along with higher insurance premiums (Goldman et al., 2018) and divided public
opinion (Blendon et al., 2016) paint an unclear picture of the ACA’s effects on aggregate
welfare.
Retrospective voting allows individuals to reveal changes to their personal welfare.
Voters punish or reward parties and politicians who enact policies which personally impact them,
incentivizing policymakers to align with public preferences (Healy and Malhotra, 2013). Local
effects of policy changes are captured by small-scale voting patterns, as with the case of the
“homevoter hypothesis” where projects affecting property values directly impact voting behavior
(Brunner et al., 2001; Coates and Humphreys, 2006; Kahn, 2011; Ahlfeldt and Maennig, 2015).
Retrospective voting literature measures welfare valuations from policies and shocks ranging
from wind turbine installation (Stokes, 2016) to interstate highway expansion (Nall, 2013) to
property damage from extreme weather events (Healy and Malhotra, 2010; Cole, Healy, and
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Werker, 2012; Chen, 2013) to spatially-clustered lottery winnings (Bagues and Esteve-Volart,
2016).
This chapter extends retrospective voting to infer local welfare effects caused by the
ACA’s policy mechanisms. With large changes in coverage levels and intense public interest in
health policy, relationships between changes in voting and ACA-related changes in insurance
coverage rates can likely be observed. The objective of this chapter is to causally estimate this
relationship using the most spatially-disaggregated data available for both voting and coverage
rates. It will utilize a specially-collected national precinct election result dataset matched to subcounty demographic and economic variables. Analysis at local levels better isolates affected
populations and minimizes confounding electoral trends.
The ACA sought to raise insurance coverage rates by four main mechanisms. First, states
were allowed to expand Medicaid eligibility to anyone earning under 133% of the federal
poverty limit. Second, all non-exempt individuals were required to demonstrate coverage or face
a penalty. Third, all firms with over fifty employees were required to offer a minimal health
insurance plan to all full-time employees. Last, a subsidized exchange system was created to aid
direct purchases of insurance by individuals. Each mechanism altered incentives in the insurance
market in different ways for different groups, likely leading to mixed welfare changes.
Public opinion on the ACA remains sharply divided. In exit polls for the 2016
Presidential Election, 47% of the electorate believed the ACA’s provisions went “too far” while
30% believed they “did not go far enough.” Only 18% thought the policy was “about right.”
However, when asked about individual mechanisms within the ACA, polling often shows more
favorable responses. Large majorities approve of Medicaid expansion, pre-existing condition
coverage requirements, and the exchange system, while the employer mandate received mixed
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responses and the individual mandate and reported premium increases on the exchanges were far
more unpopular (Kaiser, 2018). In areas where expanded Medicaid was more widely utilized,
public support for the ACA as a whole rose, but only for those with low incomes (Hopkins and
Parish, 2017). This disconnect between views on the policy as a whole and its component
mechanisms can be bridged by analyzing small-scale retrospective voting relationships between
changes caused by the ACA’s mechanisms and support for the party which authored the bill.
Medicaid expansion’s state-by-state implementation can be used to identify effects on
voting behavior. While the federal government provided initial funds to states to facilitate
expansion, many conservative states opted out due to future costs. As of the 2016 Presidential
Election, nineteen states13 had opted not to expand Medicaid eligibility. A large disparity in
coverage rates between expansion and non-expansion states emerged for some populations:
among poor, childless adults, the uninsurance rate dropped from 45.4% in 2013 to 16.5% in 2015
in expansion states, while the non-coverage rate among this group increased in non-expansion
states (McMorrow et al., 2017). The spatial discontinuity of Medicaid expansion allows for
otherwise similar areas to be matched and compared, using non-expansion areas as controls.
This chapter will contribute to three strands of literature. First, it will contribute to the
relatively small literature on determinants of voting behavior and their relationship with health
care access and insurance coverage. While several studies point toward a positive relationship
between health care access and political participation rates (Blakely et al., 2001; Mobarak et al.,
2005), a large majority of the literature analyzes the impact of civic engagement and social
capital on health outcomes, not the converse (Hendryx et al., 2002). McKay and Timmermans

13

Alabama, Florida, Georgia, Idaho, Kansas, Maine, Mississippi, Missouri, Nebraska, North Carolina, Oklahoma,
South Carolina, South Dakota, Tennessee, Texas, Utah, Virginia, Wisconsin, and Wyoming did not expand
Medicaid eligibility.
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(2017) show communities with high levels of uninsurance have lower social cohesion, lower
perceived neighbor trustworthiness and reliability, and lower social obligations toward others
and society as a whole; these measures are known to strongly associate with voting likelihood
(Folwer and Kam, 2007). No literature could be identified which specifically addressed whether
health insurance coverage changes affected partisan voting behavior or probability of voting for
or against incumbents.
Second, this chapter will contribute to literature concerning consequences of the ACA.
Frean et al. (2017) find a substantial “woodwork” effect even in non-Medicaid expansion states
wherein individuals previously eligible for Medicaid decided to enroll only after the policy
change; these individuals account for half the newly-enrolled Medicaid beneficiaries. Gains in
voter participation followed the Medicaid expansion (Haselswerdt, 2017). The poor saw a
decline in unpaid bills and debt collection balances in expansion states (Hu et al., 2016). Antwi
et al. (2013) examine the ACA’s provision allowing young adults to stay on their parents’
insurance until age 26, finding youth reduced hours worked and were less likely to seek and
accept full-time employment. Barbaresco et al. (2015) find increases in “risky drinking” among
the young and reduced body masses indices. A number of simulation-based papers project the
ACA will eventually reduce total factor productivity and output per capita (Mulligan and Gallen,
2013), produce 25% higher insurance premiums due to adverse selection (Buettgens and
Blumberg, 2012), but also decrease the number of individuals receiving disability payments (Li,
2014).
Key to identifying how individuals react electorally to the ACA is theoretically
identifying why they might be initially uninsured. Levy and DeLeire (2008) conclude that
income and price variations cannot fully explain whether individuals buy health insurance
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coverage, but that preferences and other subsistence prices such as food and housing play key
roles. Schneider (2004) reviews a number of theoretical frameworks for preference-based
insurance decision-making. According to expected utility theory, more risk adverse individuals
buy greater levels of insurance (Begg et al., 2000). State-dependent utility theory posits
individuals will insure based on their perceived future health state based on their health today
(Phelps, 1973). Manning and Marquis (1996) empirically demonstrate health insurance decisions
vary based on the expected pay-off upon becoming ill, as determined by the intersection of
wealth and health: even the wealthy might not insure if their expected pay-off is not high
enough, and empirical results are robust and statistically similar under expected utility, statedependent, and prospect theory frameworks. This chapter will incorporate these findings into a
theoretical model of utility changes under the ACA which might influence voting behavior.
The remainder of this chapter is structured as follows: Section 2 presents a theoretical
model illustrating the effects of different policies under the ACA on individual welfare and
voting behavior. Section 3 discusses an empirical method for testing the predictions of the
previous section. Section 4 describes the data which will be used in the empirical specifications.
Section 5 presents empirical results, followed by a concluding discussion.
2. Theoretical Model
The following model looks at several potential impacts of the ACA on consumers which
might affect voting behavior. This model will primarily focus on the individual mandate and
Medicaid expansion by considering the individual market for insurance both before and after the
ACA’s enactment. More detailed derivations can be found in Appendix 2.
2.1. Consumer Problem, Pre-ACA
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In each period 𝑖 ∈ {1,2}, assume an individual consumer inelastically supplies one unit of
labor when healthy (which occurs with probability 𝜃) for which they are paid wage w. This wage
is used to buy a consumption good 𝑐𝑖 and insurance level I in the first period at price p. The price
of consumption is normalized to one. With probability 1- 𝜃, the individual becomes sick in the
second period, cannot work, and they incur health care cost h. Assume the consumer’s welfare W
is comprised of time-invariant utility function 𝑢(𝑐𝑖 ) which is monotonically increasing and
concave in consumption and additively separable across time. Second period consumption is
discounted according to 𝛽.
Two key inequality constraints are placed on the consumer: first, only a non-negative
level of insurance can be purchased in the first period; second, a positive subsistence level of
consumption 𝜓 is necessary in order to survive to the second period. We can write this
consumer’s utility maximization problem as
𝑚𝑎𝑥
𝑐1 , 𝑐2 , 𝐼 𝑢(𝑐1 ) + 𝛽𝑢(𝑐2 )
𝑤 = 𝑐1 + 𝑝𝐼
𝜃𝑤 + (1 − 𝜃)(𝐼 − ℎ) = 𝑐2
𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 {
𝐼 ≥0
𝑐1 ≥ 𝜓
If the first two constraints are substituted into the consumer’s utility function, we can
reduce this maximization problem to
𝑚𝑎𝑥
𝑢(𝑤 − 𝑝𝐼 ) + 𝛽𝑢(𝜃𝑤 + (1 − 𝜃)(𝐼 − ℎ))
𝐼
𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 {

𝐼≥0
𝑤 − 𝑝𝐼 𝐼 ≥ 𝜓

The Kuhn-Tucker first order conditions of this problem are
𝑝𝑢′ (𝑤 − 𝑝𝐼 ) = 𝛽 (1 − 𝜃)𝑢′ (𝜃𝑤 + (1 − 𝜃)(1 − ℎ)) + 𝜆𝐼 − 𝑝𝜆𝜓
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(𝑝𝑢′ (𝑤 − 𝑝𝐼 ) − 𝛽(1 − 𝜃)𝑢′ (𝜃𝑤 + (1 − 𝜃)(1 − ℎ)) − 𝜆𝐼 + 𝑝𝜆𝜓 ) = 0
𝜆𝜓 (𝑤 − 𝑝𝐼 𝐼 − 𝜓) = 0
𝜆𝐼 𝐼 = 0
with 𝐼, 𝜆𝐼 , 𝜆𝜓 ≥ 0 and 𝑤 − 𝑝𝐼 𝐼 ≥ 𝜓. Four possible cases arise from these conditions: both
constraints bind, one constraint binds but not the other, or neither constraint binds.
Case 1: If both constraints bind, meaning both 𝜆𝐼 , 𝜆𝜓 > 0, then it must be the case that
𝑤 ≤ 𝜓, which implies 𝐼 = 0.
Case 2: If 𝜆𝜓 > 0 and 𝜆𝐼 = 0, then 𝐼 =

𝑤−𝜓
𝑝

and the consumer buys the maximum

amount of coverage possible. It must be the case where 𝑤 > 𝜓. This case will occur when
𝑢′(𝜓)
𝑢′ (𝜃𝑤 +

1−𝜃
(
)
𝑝 𝑤 − 𝜓 − 𝑝ℎ )

<

𝛽(1 − 𝜃)
𝑝

Generally speaking, this case will occur when 𝛽 is sufficiently large, 𝑝 is sufficiently small,
and/or 𝜃 is sufficiently small.
Case 3: If 𝜆𝜓 = 0 and 𝜆𝐼 > 0, then 𝐼 = 0, and it must be the case that 𝑤 > 𝜓. This case
will occur when
𝑢′(𝑤)
𝛽(1 − 𝜃)
>
𝑢′(𝜃𝑤 − (1 − 𝜃)ℎ)
𝑝
It will always be the case that 𝜃𝑤 − (1 − 𝜃)ℎ ≤ 𝑤 → 𝑢′ (𝜃𝑤 − (1 − 𝜃)ℎ) ≥ 𝑢′ (𝑤) →
𝑢′(𝑤)
𝑢′(𝜃𝑤−(1−𝜃)ℎ)

≤ 1. Therefore, this case can only occur when 𝛽 is sufficiently small, 𝜃 is

sufficiently large, and/or p (and therefore 𝜃̅ ) is sufficiently large. By the implicit function
theorem, the threshold level of health 𝜃 is increasing in w:
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𝜕𝜃̂
𝛽𝜃 (1 − 𝜃)𝑢′′ (𝜃𝑤 − (1 − 𝜃)ℎ) − 𝑝𝑢′′ (𝑤)
=
𝜕𝑤 𝛽𝑢′ (𝜃𝑤 − (1 − 𝜃)ℎ) − 𝛽 (𝑤 + ℎ)(1 − 𝜃)𝑢′′ (𝜃𝑤 − (1 − 𝜃)ℎ)
This implies that the wealthier the consumer, the healthier they must be to not buy insurance;
conversely, only the very unhealthy poor will choose to buy, assuming they can afford it. This
suggests that the purchase of health insurance is a normal, potentially even a luxury, good as is
seen elsewhere in the literature (Costa and Garcia, 2003).
Case 4: If 𝜆𝐼 = 𝜆𝜓 = 0 and neither constraint binds, then 𝑤 > 𝜓, and a positive level of
insurance will be chosen, but less than the maximum their income allows. In particular, this
value of I will satisfy
𝑢′(𝑤 − 𝑝𝐼)
𝛽(1 − 𝜃)
=
𝑢′(𝜃𝑤 + (1 − 𝜃)(𝐼 − ℎ))
𝑝
Generally speaking, 𝛽 will be larger than in Case 3 but smaller than Case 2, and p and/or 𝜃 will
be smaller than in Case 3 but larger than in Case 2.
Proposition 1: The presence of at least one of the following conditions is sufficient for the
consumer to not purchase health insurance coverage:
1) Wages are at or below subsistence level such that 𝑤 ≤ 𝜓.
2) A subset of {𝛽, 𝜃, 𝑤, 𝑝} occurs such that
a. The consumer is sufficiently wealthy and either healthy, highly discounts
second period utility, or faces high prices by being relatively healthier than
society.
b. The consumer is relatively poor but not below subsistence level and either not
unhealthy, highly discounts second period utility, or faces high prices by
being relatively healthier than society.

53

𝑢′(𝑤)

c. Either of these cases must satisfy:𝑢′(𝜃𝑤−(1−𝜃)ℎ) >

𝛽(1−𝜃)
𝑝

.

2.2. Consumer Problem, Post-ACA
The effect of three mechanisms within the ACA on consumer utility will be considered:
Medicaid expansion, the individual mandate, and shifts in prices from the changing market
composition and the pre-existing condition coverage requirement. For simplicity, assume if an
individual’s utility increases from a policy, the individual is more likely to support the incumbent
candidate whose party is responsible for the beneficial policy and vice versa.
2.2.1. Medicaid Expansion
Assume Medicaid insurance worth 𝐼 = 𝑀 is now provided exogenously by the
government for individuals making 𝑤 < (1 + 𝛼 )𝜓. The utility for these individuals will now be
𝑊𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑 = 𝑢(𝑤) + 𝛽𝑢(𝜃𝑤 + (1 − 𝜃)(𝑀 − ℎ))
If this individual did not previously buy insurance, then the change in utility will be
Δ𝑊𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑,𝑁𝑜 𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒 = 𝛽[𝑢(𝜃𝑤 + (1 − 𝜃)(𝑀 − ℎ) − 𝑢(𝜃𝑤 − (1 − 𝜃)ℎ)] > 0
If this individual did previously buy insurance, then the change in utility will be
Δ𝑊𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑,𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒
= 𝑢(𝑤) − 𝑢(𝑤 − 𝑝𝐼 ) + 𝛽[𝑢(𝜃𝑤 + (1 − 𝜃)(𝑀 − ℎ) − 𝑢(𝜃𝑤 − (1 − 𝜃)ℎ)]
This individual will only be made worse off if Medicaid provides lower coverage than they were
previously receiving and the price of their previous insurance was sufficiently low. As Medicaid
expansion was an opt-in program at the individual level, such an individual would likely choose
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to not participate in the program, assuming the price of their insurance remained constant, in
which case they would not experience any utility change from before the policy.
2.2.2. Individual Mandate
Consider an individual who did not previously buy health insurance and for whom 𝑤 ≥
(1 + 𝛼 )𝜓. The government now sets mandate m as the minimum permissible insurance
purchase. Assume the government is sufficiently benevolent such that they do set m to be greater
than

𝛼𝜓
𝑝

so as to ensure they do not drive anyone below subsistence level. Two general types of

these individuals exist: the relatively poor who are somewhat healthy, and the very healthy of
any wealth level.
First consider the very healthy. For simplicity, assume 𝜃 = 1. Their problem is now
𝑚𝑎𝑥
𝑢(𝑤 − 𝑝𝐼 ) + 𝛽𝑢(𝑤)
𝐼
𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 𝐼 ≥ 𝑚
They will choose 𝐼 = 𝑚, and their utility becomes
𝑊𝐻𝑒𝑎𝑙𝑡ℎ𝑦 = 𝑢(𝑤 − 𝑝𝑚) + 𝛽𝑢(𝑤)
and their change in utility is
Δ𝑊𝐻𝑒𝑎𝑙𝑡ℎ𝑦 = 𝑢(𝑤 − 𝑝𝑚) − 𝑢(𝑤) < 0
Next, consider the relatively poor who are somewhat healthy. For simplicity, assume this
individual just misses qualifying for Medicaid such that 𝑤 = (1 + 𝛼 )𝜓. Their problem is now:
𝑚𝑎𝑥
𝑢((1 + 𝛼 )𝜓 − 𝑝𝐼) + 𝛽𝑢(𝜃 (1 + 𝛼 )𝜓 + (1 − 𝜃)(1 − ℎ))
𝐼
𝐼 ≥𝑚
𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 {
𝛼𝜓 − 𝑝𝐼 ≥ 0
Their Kuhn-Tucker first order conditions are

55

𝑝𝑢′ ((1 + 𝛼 )𝜓 − 𝑝𝐼) = 𝛽 (1 − 𝜃)𝑢′ (𝜃(1 + 𝛼 )𝜓 + (1 − 𝜃)(𝐼 − ℎ)) + 𝜆𝐼 − 𝑝𝜆𝜓
(𝑝𝑢′ ((1 + 𝛼 )𝜓 − 𝑝𝐼) − 𝛽 (1 − 𝜃)𝑢′ (𝜃(1 + 𝛼 )𝜓 + (1 − 𝜃)(𝐼 − ℎ)) − 𝜆𝐼 + 𝑝𝜆𝜓 )𝐼 = 0
𝜆𝐼 ( 𝐼 − 𝑚 ) = 0
𝜆𝜓 (𝛼𝜓 − 𝑝𝐼 ) = 0
with 𝜆𝐼 , 𝜆𝜓 ≥ 0, 𝐼 ≥ 𝑚, and 𝛼𝜓 − 𝑝𝐼 ≥ 0. Again, four cases seem to exist. However, two can be
proven not to occur:
Case 1: Both constraints bind. This would only occur if the mandate was set to 𝑚 =

𝛼𝜓
𝑝

.

If this occurs, the change in utility is
Δ𝑊𝑆𝑜𝑚𝑒,1 = 𝑢(𝜓) − 𝑢((1 + 𝛼 )𝜓) + 𝛽𝑢 (𝜃(1 + 𝛼 )𝜓 + (1 − 𝜃) (

𝛼𝜓
− ℎ))
𝑝

− 𝛽𝑢(𝜃 (1 + 𝛼 )𝜓 − (1 − 𝜃)ℎ)
A sufficient condition to guarantee the individual declines in welfare is
𝑢((1 + 𝛼 )𝜓) − 𝑢(𝜓) > 𝛽𝑢 (𝛼𝜓

1−𝜃
)
𝑝

This condition will occur if the individual sufficiently discounts the future, if the the threshold
for Medicaid eligibility is sufficiently high, if the price of insurance is sufficiently high, the
subsistence level of consumption in the first period is sufficiently large, or the probability of
being healthy is sufficiently high.
Case 2: Only the mandate binds. In this case 𝐼 = 𝑚 <

𝛼𝜓
𝑝

. This occurs when

𝑢′((1 + 𝛼 )𝜓 − 𝑝𝑚)
𝛽(1 − 𝜃)
>
𝑢′(𝜃(1 + 𝛼 )𝜓 + (1 − 𝜃)(𝑚 − ℎ))
𝑝
𝑢′(𝑤)

Given that they did not buy insurance previously, 𝑢′(𝜃𝑤−(1−𝜃)ℎ) >

𝛽(1−𝜃)
𝑝

must still hold as well.

Given this, the above equation must hold for all permissible values; thus, if individual did not
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buy insurance before, they will only buy the mandated amount post-ACA. We can therefore
disregard the cases where the consumer now buys the maximum possible amount of insurance
and where the consumer buys a level of insurance above the mandated minimum.
The consumer’s new welfare is
Δ𝑊𝑆𝑜𝑚𝑒,2 = 𝑢((1 + 𝛼 )𝜓 − 𝑝𝑚) − 𝑢((1 + 𝛼 )𝜓) + 𝛽𝑢(𝜃 (1 + 𝛼 )𝜓 + (1 − 𝜃)(𝑚 − ℎ))
− 𝛽𝑢(𝜃 (1 + 𝛼 )𝜓 − (1 − 𝜃)ℎ)
which will decline for certain if
𝑢((1 + 𝛼 )𝜓) − 𝑢((1 + 𝛼 )𝜓 − 𝑝𝑚) > 𝛽𝑢((1 − 𝜃)𝑚)
which holds if the individual sufficiently discounts the future or if the individual is sufficiently
likely to be healthy.
It has now been shown that, for a healthy individual who did not purchase health
insurance before the mandate who has the smallest wage not eligible for Medicaid, the minimal
level of insurance will be bought and their utility will decrease. It has also been shown that this is
the case for the wealthy as well. Given that utility is strictly increasing in $w$, this finding
should hold for all intermediate values of $w$ given initial non-utilization of the health insurance
market. We can similarly say a negative welfare shock will occur for those with a sufficiently
high discount factor. For less healthy individuals, signing the direction of their welfare change is
more ambiguous and depends on a combination of other parameter values.
Proposition 2: Given a consumer did not buy insurance before the individual mandate,
the following will occur after the mandate is in place, assuming they do not qualify for Medicaid:
1) The consumer will only buy the minimum permissible level of insurance.
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2) A sufficiently healthy or myopic consumer will always experience a decline in
welfare.
3) For less healthy or less myopic consumers, welfare may decline for high parameter
values for insurance price, subsistence level consumption, or Medicaid eligibility
threshold.
2.2.3. Prices, Subsidies, and Pre-Existing Condition Coverage
For individuals who bought insurance 𝐼 ≥ 𝑚 before the individual mandate and who are
not eligible under Medicaid expansion, no change in utility should occur if prices remain
constant. However, given the entry of new individuals into the market and that coverage prices
are a direct function of the aggregate risk of illness in the insurance market, prices would almost
certainly vary after the ACA’s implementation.
Given that those who had previously opted to not buy insurance were either poor and
somewhat healthy or rich and very healthy, the pool of individuals now being introduced into the
insurance market will likely become healthier over all, unless either the population was heavily
skewed toward the rich in distribution initially or the population is heavily skewed toward the
poor and the poor were more likely to be unhealthy than the rich. The joint distribution of 𝜃 and
w thus plays a key role in how prices will change.
A further tenet of the ACA was the requirement that insurance firms can no longer deny
individuals coverage for pre-existing conditions. This essentially means that individuals for
whom 𝜃 = 0 are being introduced into the market who were previously unable to participate.
The relative size of this population and the joint distribution of 𝜃 and w will determine whether
prices increase or decrease. However, as literature generally concludes that
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𝜕𝜃
𝜕𝑤

> 0 (Bloom and

Canning, 2000; Clay, 2001; Meer et al., 2003), the introduction of a notable 𝜃 = 0 population
will most likely produce an increase in overall prices unless the population is highly rich overall.
An aspect of the ACA not discussed so far is the introduction of government subsidies to
low-income individuals to incentivize direct provision of health insurance on the exchange
market. This subsidy in effect decreases the price of insurance for individuals who earn a wage
between (1 + 𝛼 )𝜓 < 𝑤 < (1 + 𝛼 + 𝛾)𝜓, but the size of this subsidy relative to any equilibrium
price increase due to a riskier health pool will determine whether this actually reduces the actual
end price face by the consumer after the policy change. If the end price is reduced overall, the
likelihood of a poor individual forced into the insurance market having an increased utility level
will be greater, but only when the mandate is equal to the maximum of

𝛼𝜓
𝑝

. When the mandate is

lower, an individual forced into the insurance market will still face lower utility than previous.
With the rich unaffected, the only group which unambiguously gains from the subsidies are those
who previously bought 𝐼 ≥ 𝑚 and have a qualifying wage.
2.3. Theoretical Summary
The only individuals who unambiguously benefit from the ACA are the poor who now
receive Medicaid and those with pre-existing conditions who would have previously bought
health insurance if allowed to do so. There exists a region of the poor who earn greater than
subsistence level for whom utility may or may not increase depending on changes in prices, the
amount of subsidies, their health level, and the cost of becoming sick. Above an income
threshold, no tangible benefits exist for those forced into the market; the rich who did previously
buy coverage may be also hurt if prices increase due to higher risk in the coverage pool.
This model predicts that benefits from the ACA are almost assuredly declining with
income for individual consumers. Therefore, an area which sees a large decline in its number of
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uninsured individuals will likely vote in accordance to its average income; a relatively rich area
would be marginally more likely vote against the policy’s progenitors when allowed to do so,
while a similarly affected poor area would likely vote marginally more (or at least more so than
the relatively rich area) for those who enacted the policy.
More formally, we would expect the change in vote share for the incumbent party
responsible for the ACA in an area with population 𝐽𝑎𝑟𝑒𝑎 based on the effects of the ACA to be
Δ𝑉𝑜𝑡𝑒𝑎𝑟𝑒𝑎 =

1
𝐽𝑎𝑟𝑒𝑎

𝐽𝑎𝑟𝑒𝑎

∑ [𝐼𝑛𝑑(Δ𝑊𝑗 > 0) − 𝐼𝑛𝑑(Δ𝑊𝑗 < 0)] ≡ 𝑔(𝑤, 𝑀, 𝑚, 𝐼, 𝑤𝑀, 𝑤𝐼, 𝜃, 𝑝, ℎ, 𝛽, 𝜓)
𝑗=1

where Ind() is an indicator function taking the value of one if the expression which follows is
true and zero otherwise. This serves as the basis for an empirical model in the following section.
3. Empirical Model
Estimating the g function in the previous equation by means of regression or another
econometric technique first requires identifying what data is demanded by theory. Data on
income could serve to measure w; 𝜃 and 𝛽 are not directly observable but are likely some
function of demographic characteristics X; p has been theoretically demonstrated to be a function
of 𝜃, which implies it is indirectly a function of X; 𝜓 is assumed to be constant across all
individuals, meaning it would be captured by the constant in a standard regression specification.
The cost of getting sick h can be approached in three ways: first, as a constant which does
not vary across individuals as it is treated in the theoretical model; second, as a function of how
sick an individual gets, which may be a function of 𝜃 or other demographics within X; or third,
as an observable variable within the dataset. The latter approach comes with two significant
drawbacks, however, in that such a measure could very well be caused by political outcomes
rather than vice versa and the measurement of health costs are highly opaque, especially with any
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sort of geographic specificity. Health policy is generally determined more at the state level than
at any lower level; an example of this would be Medicaid itself, which is administered
completely at the state level and only states have the authority to reject Medicaid expansion. A
possible synthesis would be to model this cost as the sum of demographic characteristics,
income, and a state-level indicator variable to denote broad policy differences between states.
The key variables in the empirical specification will be m, M, and I. While m and M are
close to constant across individuals, how they impact Δ𝑊𝑗 will vary with the initial decision of
whether to purchase health insurance prior to the ACA’s enactment. Similarly, the absolute level
of I is less important than the 𝐼 > 0 or 𝐼 = 0 decision in Δ𝑊𝑗 . As such, the proper measure for a
spatial area would be to look at how what proportion of people chose to buy insurance prior to
the ACA and then look at how they chose to become covered after, particularly how many were
added to Medicaid and how many more purchased private insurance.
One basic regression approach might look like this:
Δ𝑉𝑜𝑡𝑒 = 𝜙0 + 𝜙1 𝐼𝑛𝑐𝑜𝑚𝑒𝑡 + 𝜙2 𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒𝑅𝑎𝑡𝑒𝑡−1 + 𝜙3 𝐼𝑛𝑐𝑜𝑚𝑒𝑡 𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒𝑅𝑎𝑡𝑒𝑡−1
+ 𝜙4 Δ𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑 + 𝜙5 Δ𝑃𝑟𝑖𝑣𝑎𝑡𝑒𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒 + 𝜙6 𝐼𝑛𝑐𝑜𝑚𝑒𝑡 Δ𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑
+ 𝜙7 𝐼𝑛𝑐𝑜𝑚𝑒𝑡 Δ𝑃𝑟𝑖𝑣𝑎𝑡𝑒𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒 + 𝜙8 𝑋𝑡 + 𝜉𝑠𝑡𝑎𝑡𝑒 + 𝜖
Given that the dependent variable is a function of two proportions, one possible improvement
over a naive OLS estimation might be to use a fractional logit, but the gains from such a
specification depend entirely on the rate in which observations of the dependent variable fall in
the far tails near 0 and 1. By Proposition 2, increases in non-Medicaid, non-Medicare coverage
types should relate to negative change in Democratic vote share, except in poorer or less healthy
areas. Similarly, we would expect areas with increases in Medicaid coverage to swing toward the
Democratic Party. This predicts that 𝜙4 > 0 and 𝜙3 , 𝜙5 , 𝜙6 , 𝜙7 < 0. A priori, it is unclear what
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the sign for 𝜙2 would be as it depends on the relative number of constrained versus
unconstrained uninsured initially.
Given the highly individualized nature of insurance coverage decisions, Medicaid
expansion decisions, and income distributions, identifying clean causal estimates of the effects of
the ACA on voting changes between 2012 and 2016 presents a challenge. This section posits a
couple possible identification strategies. First, the selective manner in which states chose
whether to expand Medicaid eligibility may have created a natural experiment. There were
multiple examples of states which made Medicaid expansion decisions seemingly contrary to the
natural political leanings of their state due to either the staggered nature of gubernatorial election
cycles, differential partisan turnout in midterm years, unpredictably close contests, or
unforeseeable changes of heart by a few key policymakers. Typically conservative states such as
Kentucky, Louisiana, North Dakota, and West Virginia expanded Medicaid while liberal-leaning
swing states such as Wisconsin and Virginia did not; five of these six cases resulted from
minority party governors elected in off-cycle races. In North Dakota and Ohio, Republican
governors expanded Medicaid against the expectations of many Republican voters.
Because the policymaking decisions in these cases may not represent public sentiment as
they would in a typically Democratic state which expanded Medicaid or vice versa, there exists a
greater degree of exogeneity in the effects generated by these decisions. By pairing precincts in
otherwise highly similar states where one chose to unpredictably expand while the other did not,
we may be able to identify Medicaid expansion effects which exist orthogonal to normal political
natures while minimizing variation in unobservables. For example, there may be no more
politically- and demographically-similar states than North and South Dakota, yet only North
Dakota chose to expand Medicaid. By using Propensity Score Matching (PSM) to create
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matched pairs of local areas within the two states, this discontinuity can be taken advantage to
provide identification (Rosenbaum and Ruben, 1983) and estimate the average treatment effect
of Medicaid expansion on voting swings. In particular, the pairings of North Dakota and South
Dakota, Kentucky and Tennessee, Ohio and Indiana, Minnesota and Wisconsin, and Virginia and
Maryland will be considered, each involving a state which made Medicaid expansion decisions
contrary to ex ante expectations and one which made the decision expected of both states.
PSM matches pairs of demographically-similar precincts in adjacent states across the
policy discontinuity, thereby creating a sample of “control” and “treatment” observations, based
on the estimated conditional probability of treatment. This procedure reduces estimate bias, even
in non-experimental settings with high dimensionality (Dehejia and Wahba, 2002), conditional
on all relevant variation between control and treatment groups being captured by observable
covariates. This requirement has led to criticism of the method, especially when this assumption
is violated (King and Nielsen, 2016; Smith and Todd, 2005).
Next, we widen the scope of propensity-score estimation to create a matched sample
across all states. While less well identified, this allows for a substantially larger number of
observations and statistical power by which to discern interactions between expansion decisions,
Medicaid coverage rates, and median income levels. Last, a difference-in-difference design is
used which compares voting behavior by Medicaid coverage levels and income in expansion vs.
non-expansion states. As shown in Figure 2.1, the parallel trends assumption of precincts based
on expansion status is reasonably close to being maintained.
Another alternative approach might be to examine only precincts directly on each side of
the border, but the sample size of such areas, even at a highly detailed precinct level, is almost
always too small to generate statistically robust estimates. Tiebout sorting, wherein individuals
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who choose to live on either side of the state line might fundamentally differ from each other in
an unobservable manner, might introduce endogeneity (Tiebout, 1956) and generate a violation
of PSM’s assumptions. Increasing the level of spatial disaggregation and including more control
variables can help limit the effects of Tiebout sorting on estimate bias (Rivkin, 2001). PSM
estimates in a disaggregated spatial context can generate robust estimates in line with
instrumental variables and other matching approaches (Pathak et al., 2017).
This chapter presents estimates using both OLS and PSM, employing the most spatiallydisaggregated data available to estimate the models. PSM estimates presented are based on a
nearest neighbor-matching with replacement algorithm (Caliendo and Kopeinig, 2008).
4. Data
This chapter uses three types of data: Insurance coverage rates, demographic controls,
and precinct-level presidential election results. The first two categories originate in the United
States Census Bureau’s American Community Survey (ACS) five-year estimates of census tractlevel statistics, although some additional demographic variables were taken from the block group
level. This chapter draws on the 2008-2012 ACS, the first year in which insurance coverage
estimates are available at a highly spatially-disaggregated level, and the five-year estimates from
2012-2016. This time frame captures the sharp increase in insurance coverage rates post-ACA
during the 2013 and 2014 phase-in process.
Insurance coverage rates provided by the ACS can be divided into five categories: overall
coverage rates, employer-provided health insurance, direct-provision private insurance primarily
through the exchange market, Medicaid, and Medicare. These categories are not mutually
exclusive; an individual may acquire multiple types of coverage which complement each other.
While data for whether individuals bought or received multiple coverage sources was available
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in the 2016 ACS, specific data was not available for the 2012 ACS, meaning double-counting
could potentially occur when looking at the sum of individual types of insurance, though not
when looking at the overall coverage rate.
Double-counting in insurance coverage types may introduce bias into estimates, but
likely downward bias. If an individual gains one type of insurance when already covered by
another, their marginal benefit would almost certainly be less than someone who gained that
same type of insurance when uninsured. For such individuals, they would register the same
increase in the right-hand side variable, but likely exhibit a lower reaction in the left, producing a
lower than expected effect size.
Precinct-level results for the 2012 and 2016 Presidential Elections, which bookend the
period of coverage expansion, were gathered by contacting state Secretaries of State, Boards of
Election, and other statewide and county-wide electoral authorities. For states which do not
compile precinct-level election result data, individual County Clerks were contacted by email,
phone, fax, or in person. Precinct results were attained for each of the 3,144 counties and their
equivalents in the United States for 2016 and all but a handful of rural counties in Alabama,
Arkansas, and Kentucky for 2012. This data covers over 173,000 precincts each election in over
99% of counties and portrays over 97% of all votes cast in each race. These precinct-level votes
were spatially mapped to precinct polygonal shapefiles using Geographic Information Systems
(GIS) software. All told, this dataset represents the most complete and detailed collection of
American election results ever publicly curated.14
Election results for 2012 and 2016 were matched to each other to generate a “swing”
statistic displaying the difference in the Democratic Party vs. Republican Party percentage
14

See Section 2.2 of the Appendix for further data notes.
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margin between the two elections. Where precinct lines did not vary between races, a direct
comparison of results was possible. Where variations occurred, precincts were spatially matched
through dasymetric re-aggregation. Dasymetric mapping substantially reduces re-aggregation
error compared to inclusion-exclusion techniques such as centroid containment or naive reaggregation algorithms such as areal interpolation (Zandbergen and Ignizio, 2010). Using the
2016 precinct boundaries as a base, the 2012 results were first mapped in their native precinct
geographies, then projected onto census block centroids. These census block-projections were
then weighted according to their population as of the 2010 Decennial Census and summed up to
the 2016 precinct polygons. This methodology closely approximates characteristics of the current
precincts across time and, as most of the re-aggregated characteristics are rates or proportions,
minimally distorts re-aggregated values.
The precinct-level election result shapefiles were spatially matched to census tract and
block group shapefiles in a similar manner, aggregating and dasymetrically disaggregating as
necessary. While there are about 173,000 precincts nationally, there are about 73,000 census
tracts and 218,000 block groups in the United States. While block groups better match precincts,
many ACS estimates are only available or reliable to the census tract level, including insurance
coverage rates and other important demographic controls such as reported ancestry. Other
demographics, such as population density or housing measures, can be more reliable generated at
the block group level due to their close ties to the 100%-sample Decennial Census data.
Demographic data gathered from the ACS includes the following control variables:
Population and density, median household income, median age, average household size,
proportions of the population with varying levels of educational attainment, racial and ethnic
proportions, reported ancestry proportions (e.g. Irish, Syrian, Korean), urban and rural
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proportions, marital status proportions, housing vacancies and average age, Gini coefficients,
unemployment rates, proportions employed in various industries (e.g. manufacturing, retail,
science and technology), households with forms of non-entitlement government assistance (e.g.
TANF, WIC, SNAP), and disability rates. Additionally, point data on bridge deficiencies from
the Federal Highway Administration was spatially joined to precinct boundaries to attempt to
proxy the general state of infrastructure in an area.
Summary statistics of all variables employed in the model can be seen in Tables 2.1.1 and
2.1.2. Among precincts with at least one vote cast, the average precinct saw 13.8% of people
without health insurance in 2012, falling to 11.99% by 2015. Figures 2.2 and 2.3 map this
increase in coverage for the contiguous United States. The largest increases occurred in
Appalachia and the rural Mountain West, and increases were on average higher in Medicaid
expansion states (1.9% to 1.5%). The coverage increase mostly came through increases in the
number of people on Medicare (15.99% to 17.14%) and Medicaid (15.9% to 18.2%) while
employer-based insurance coverage rates (56.6% to 55.1%) and direct-provision coverage
(13.9% to 13.5%) rates fell on average. While increases in Medicare coverage almost entire
reflect population aging dynamics, the increases in Medicaid coverage largely, but not entirely,
manifested due to the ACA’s eligibility expansion. As shown spatially in Figure 2.4, in states
which expanded Medicaid enrollment increased on average by 2.11 percentage points whereas
enrollment only increased by 1.01 points in non-expansion states.
The average precinct cast 783 votes in 2016 and swung 3.8 points toward the
Republicans between 2012 and 2016, going from an Obama lead of 4.5% to a Clinton lead of
only 0.9%. This swing was accompanied by a 2.9% average increase in turnout; precincts with
an increase in turnout averaged a 3.1 point swing toward Trump while precincts with a turnout
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decline saw a 3.9 point swing to Trump. An average of 3.2% voted for Libertarian Party
candidate Gary Johnson, 1.1% for Green Party candidate Jill Stein, and 0.5% for Independent
candidate Evan McMullin, although his support was strongly clustered geographically while
support for Johnson and Stein was much more uniform.
Precincts tended to be very urban compared to rural, 63.1% to 27.2%, with an 29.9%
average college degree attainment rate and an average median household income of $61,071. All
three rates were slightly higher than the true population averages, as is the 67.3% average nonHispanic white proportion. Further, the average precinct vote was also skewed more toward the
Democratic Party in 2012 and more toward the Republican Party in 2016 than the overall
population averages, with the average precinct swing much more strongly pro-Trump than the
true national swing.
Precincts with higher than average initial rates of employer-based insurance, directprovision insurance, or Medicare tended to be more Republican than those with lower than
average rates while precincts with higher than average initial rates of Medicaid utilization and
non-coverage tended to be more Democratic in both 2012 and 2016. Higher than average initial
rates of employer-based coverage and direct-provision insurance also related to substantially
higher median incomes and levels of educational attainment. Precincts which saw an increase in
employer-based coverage and Medicaid between elections tended to be more Democratic on
average while those which saw increases in direct-provision coverage and Medicare were more
Republican on average.
5. Results
Results for the naive national OLS specification and the equivalent fractional logit
specification are shown in Table 2.2, with Table 2.2.1 containing the results with regard to the
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impact of insurance coverage variables and their interactions on the 2012-2016 presidential
swing while Tables 2.2.2, 2.2.3, and 2.2.4 show estimated effects for demographic controls; the
results for the OLS specification and fractional logit tend to be very similar for most estimated
coefficients. Standard errors, clustered by state, are presented below the coefficient estimates.
Precincts with a higher percentage of the population without insurance in 2012 swung
0.12 points toward Clinton for each percentage point of uninsured population, but this percentage
declined by 0.02 for every $10,000 dollar increase in median household income. This implies
precincts above $64,456 in median household income swung toward Trump with a higher level
of initially-uninsured. This finding is consistent with the theoretical prediction that higher
income households were more likely to be harmed by being forced into the market despite being
relatively healthy.
This relationship wherein lower income household swung toward Clinton and higher
income households swung toward Trump with regard to increases in insurance variables also
bears out with regard to Medicaid expansion. The estimated results show no statistically
significant impact of Medicaid growth on the presidential swing outside of Medicaid expansion
states. In Medicaid expansion states, which generally swung toward Trump, a swing toward the
Democrats is observed for increases in Medicaid coverage rates, but one which strongly declines
in median household income. In low income precincts, an additional point of Medicaid coverage
related to a 0.05 point swing to Clinton, but this coefficient declines to zero around $60,500 and
shows a swing to Trump thereafter.
All else equal, in a precinct with a median household income one standard deviation
below the mean, an additional 10% of the population being covered by Medicaid related to a
0.26% swing toward Clinton. In a precinct one standard deviation above median income’s mean
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level, an additional 10% covered by Medicaid related to a 0.24% swing toward Trump. These
effect sizes are roughly equivalent in size to the effect of increasing the change in in-labor-force
unemployed percentage, land classified as rural percent, the population percent employed in
construction, or the percentage of deficient and obsolete bridges by the same number an
equivalent amount.
At the minimum observed level of income, the swing toward Clinton from additional
Medicaid coverage was roughly equivalent to that of increasing the Czech proportion or the
absolute level of unemployment by an equivalent amount, while at the maximum observed
income, increasing the Medicaid proportion had a roughly equivalent effect to increasing the
Portuguese population or decreasing the proportion employed in the financial sector.
The expansion of employer-based insurance coverage showed a reversal of this trend,
with the coefficient returning negative, but with a positive interaction with median income. This
may be because the average firm previously not supplying health care coverage was likely
somewhat smaller and thus less able to afford this new cost, but as income increases, firm ability
to provide health coverage may have proved less of a hindrance. However, given that the
threshold income to switch between a net Trump swing and a net Clinton swing as about
$135,000, the vast majority of precincts only became more Republican in 2016 due to changes in
employer-based coverage rates.
Direct provision health coverage increases showed no statistically significant impact
either in terms of the raw level or the interaction with income. Medicare coverage increases,
almost entirely a product of population aging, correlated with a swing toward Trump, an affect
which was increasing in income, but declining in median age. Areas which were relatively young
overall but are now aging were more likely to swing toward Trump while areas which were
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relatively old initially and were adding more seniors were somewhat more likely to swing toward
Clinton.
Define “net vote-swings” from variable X across N precincts as follows:
𝑁

𝑁𝑉𝑆 = ∑(𝛽𝑋 + 𝛽𝑖𝑛𝑡 𝐼𝑛𝑐𝑜𝑚𝑒𝑖 )𝑋𝑖 𝑇𝑜𝑡𝑎𝑙𝑉𝑜𝑡𝑒𝑠𝑖
𝑖=1

Nationally, these estimates suggest Medicaid expansion resulted in approximately 30,600 net
vote-swings toward Clinton in 65,291 expansion-state precincts versus approximately 22,500 net
vote-swings toward Trump in 54,563 precincts for an overall net of approximately 8,100 votesswings toward Clinton. From the expansion of employer-based insurance, Clinton gained a net
150,800 vote-swings while Trump gained 72,600 vote-swings for a net of 78,200 vote-swings.
The combined 86,300 net vote-swings for Clinton from the ACA’s Medicaid expansion and
increases in employer-based coverage were partially off-set by Trump’s net gain of 33,300 voteswings from increases in Medicare coverage rates. As a comparison, Clinton gained an estimated
38,900 net vote-swings due to changes in the unemployment rate between 2012 and 2016, and
Trump gained an estimated 72,200 net vote-swings due to changes in overall voter turnout rates.
Table 2.3 displays the results of the PSM specification for five neighboring state-pairs
where one expanded Medicaid and one did not, with at least one of these decision defying
partisan expectations: North and South Dakota, Maryland and Virginia, Kentucky and
Tennessee, Ohio and Indiana, and Michigan and Wisconsin. In almost every case, the effect of
Medicaid expansion-related Medicaid coverage increases and their interaction with median
income showed the same relationship as in the national OLS and fractional logit specifications,
although the results were not statistically significant in all cases; each time the coefficient sign
varied from this pattern, the estimate was not statistically significant. The state-level PSM results
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vary substantially in terms of magnitude and the income crossing point threshold. For the
Maryland/Virginia pair, the threshold income was almost $95,000 while only about $59,600 for
the Michigan/Wisconsin pair; part of this is explained simply by the substantially higher median
household income in Maryland and Virginia compared to Michigan and Wisconsin.
One potential identification concern is selection into Medicaid expansion might be the
result of underlying movement toward the Democratic Party which would also show up in the
2012-2016 vote swing. The opposite occurs in the data, as seen in Figure 2.5 which maps the
precinct-level margin swing in expansion and non-expansion states. States which expanded
Medicaid swung on average 4.2 points toward Trump compared to Romney while those which
did not swung only 1.7 points toward Trump. This suggests any identified Medicaid-related
swing toward Clinton in an expansion state is not capturing an overall trend originating from a
confounding third variable. It does not appear that these areas were simply Democratic and
becoming more Democratic with or without Medicaid expansion through political polarization.
6. Conclusion
This chapter provided the first look at how post-Affordable Care Act insurance coverage
rates changes affected voting patterns in the 2016 United States Presidential Election. A
theoretical model describing utility changes from the effects of the ACA’s multiple prongs—the
individual mandate, exchange subsidies, and Medicaid expansion—was developed to explain
voting behavior. Results from this model followed from findings in the literature that insurance
decisions absent a mandate stem from both wealth and expected future health status; only
unhealthy rich individuals choose to buy insurance while only the healthiest poor choose not to
buy, assuming initial subsistence levels of consumption are met. Upon enforcement of the
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mandate, individuals who were previously opting to not buy insurance due to being sufficiently
healthy were harmed while those who were too poor to afford insurance greatly benefited.
To test these theoretical hypotheses, a large dataset of precinct-level election results for
the 2012 and 2016 Presidential Elections was constructed and matched to sub-county Census
demographic and economic variables. Statistical methods taking advantage of the piece-wise
adoption of Medicaid expansion corroborated the theoretical findings, suggesting voting
behavior changed based on insurance coverage rate changes, type of insurance coverage, the
median household income of a local area, and the interactions thereof. Voters in a precinct were
more likely to back Clinton compared to Obama if the precinct saw a boost in insurance
coverage rates, but this effect was declining in income. Estimates suggest that the size of the total
effect of ACA on net vote-swings was approximately similar to the number of vote-swings from
changes in local unemployment rates.
These results suggest that the direct coverage effects of the ACA were not critical in
determining the outcome of the 2016 Presidential Election, but that they nevertheless played as
large of a role as more traditional metrics typically given greater attention by the media and
literature. Moreover, the evidence suggests those directly impacted by the ACA’s provisions
analyzed here were in aggregate likely made better off, at least among those who registered a
notable enough change in individual welfare as to alter their voting behavior. While the general
public may be sharply divided about the policy, the ACA at least appears to have succeeded and
earned some popularity among the groups it primarily set out to aid.
The policy and strategic implications of this chapter are straightforward. Policy
mechanisms which lift constraints and provide public goods appear better received than policy
mechanisms which enforce unwanted behavior. While the entire ACA provoked a mixed
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electoral response for its authors, mechanisms adhering to the above rule seem better received,
conditional on local contexts. This implies policies with fewer but more targeted mechanisms
may be more strategically advantageous to the authorial party as opposed to sweeping reform
packages. 15 Second, as Medicaid expansion produced a discrete pro-Republican response only
abated to the degree previously-constrained individuals adopted the program, Republican
politicians may be able to strategically expand Medicaid in low-uninsurance states to their
electoral benefit. Further, this suggests future attempts at single-payer health care or Medicare
for All may become unpopular once passed in the presence of Medicaid expansion—compared
to if enacted prior to expansion—as the number of constrained individuals gaining a valued asset
will be substantially reduced. Democratic politicians in states which expanded Medicaid
therefore have less electoral incentive to support a single-payer system relative to Democrats in
non-expansion states; conversely, if Republicans want to lower the risk of single-payer health
care adoption, Medicaid expansion may again be to their long-run strategic advantage.

15

Whether the individual mandate is or was severable from Medicaid expansion remains a topic of much political
and legal consternation.
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Table 2.1.1. Summary Statistics
Variable
Electoral Variables
Clinton-Trump Percentage Margin, 2016
Obama-Romney Percentage Margin, 2012
2012-16 Swing (Positive is toward Clinton)
Total Votes in Precinct for President, 2016
Percentage Change in Turnout, 2012-16

N
168,825
167,967
167,513
168,825
167,513

Mean

S.D.

Max.

-1
-1
-2
1
-0.8

1
1
2
20,857
0.75

Insurance Coverage Variables
Prop. w/o Health Insurance, 2012
167,895 0.1382 0.0816
0
Prop. w/o Health Insurance, 2016
167,895 0.1199 0.0729
0
Δ in Prop. w/o Health Insurance, 2012-16
167,895 -0.0182 0.0359 -0.7718
Prop. with Employer-Based Insurance, 2012
167,895 0.5658 0.1539
0
Δ in Prop. with Emp.-Based Insurance, 2012-16
167,895
-0.015 0.0525 -0.4798
Prop. with Direct-Provision Insurance, 2012
167,895 0.1389 0.0632
0
Δ in Prop. with Direct-Prov. Insurance, 2012-16
167,895 -0.0041 0.0344 -0.9205
Prop. with Medicare, 2012
167,895 0.1599 0.068
0
Δ in Prop. with Medicare, 2012-16
167,895 0.0115 0.0257 -0.8269
Dummy Variable for Medicaid Expansion State
167,895 0.7167 0.4506
0
Prop. with Medicaid, 2012
167,895 0.1653 0.1102
0
Δ in Medicaid Prop. (Exp. States), 2012-16
121,102 0.0211 0.044 -0.4256
Δ in Medicaid Prop. (Non-Exp. States), 2012-16
47,892 0.0101 0.0389 -0.5895
All statistics only for precincts with non-zero votes cast in 2016 Presidential Election.

0.8034
0.6997
0.3011
1
0.8261
1
0.5006
1
0.8179
1
0.8508
0.845
0.5199
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0.0086 0.477
0.0454 0.4489
-0.0377 0.1677
782.58 713.9
0.0291 0.2323

Min.

Table 2.1.2. Summary Statistics, Continued
Variable
Demographic & Economic Variables, 2016
Total Population
Population per Square Mile
Prop. of Land Area Classified as Urban
Prop. of Land Area Classified as Rural
Prop. without a High School Diploma
Prop. with only a High School Diploma
Prop. with a College Degree
Median Household Income
Median Age
Average Household Size
White Proportion
Black Proportion
Hispanic Proportion
Asian Proportion
Native American Proportion
Proportion Married
Proportion Never Married
U3 Unemployment Rate
Gini Coefficient
Prop. of Households Receiving Welfare
Disabled Proportion
Prop. Employed in Manufacturing
Prop. Employed in Finance
Prop. Employed in Science and Technology
Prop. Employed in Health Care
“American” Descent Proportion
German Descent Proportion
English Descent Proportion
Hispano and Tejano Descent Proportion

N

Mean

S.D.

167,895
167,845
167,845
167,845
167,837
167,837
167,837
167,837
167,845
167,845
167,837
167,837
167,837
167,837
167,837
167,837
167,837
167,837
167,837
167,837
167,837
167,837
167,837
167,837
167,837
167,845
167,845
167,845
167,845

4,896.67
5,213.21
0.631
0.2716
0.1297
0.2882
0.2989
61,070
39.6408
2.6508
0.6733
0.1113
0.1379
0.0451
0.0082
0.5168
0.3123
0.0836
0.4216
0.2631
0.1306
0.1079
0.0437
0.0612
0.1423
0.1148
0.114
0.0549
0.0121

2,276.00
13,534
0.4599
0.3916
0.1063
0.1187
0.1914
31,376
6.884
0.4587
0.293
0.2046
0.1971
0.0886
0.0504
0.1329
0.1271
0.053
0.0563
0.1944
0.0533
0.0753
0.0379
0.0573
0.0627
0.1081
0.1219
0.0519
0.0353

4 53,812
0.1 215,500
0
1
0
1
0
1
0
1
0
1
3,271 248,750
11.3
83.6
1.02
6.17
0
1
0
1
0
1
0 0.9632
0
1
0
1
0
1
0
1
0 0.7708
0
1
0
0.862
0 0.8509
0
1
0 0.8078
0
1
0 0.8393
0
0.842
0 0.6413
0
1

Demographic Changes, 2012-16
Change in Total Population
Change in Median Household Income
Change in U3 Unemployment Rate

167,816
167,816
167,816

110.43
753.28
-0.0067

473.23
11,652
0.0286

-6814 19,458
-142,952 170,480
-0.4378
0.334

Min.

Other Variables, 2016
Prop. of Housing Non-Seasonally Vacant
167,845
0.0825
0.0568
0
Average Age of Housing Stock
167,845 45.2165 13.8298
10.5912
Prop. of Bridges Rated Deficient or Obsolete
167,845
0.4917
0.4178
0
All statistics only for precincts with non-zero votes cast in 2016 Presidential Election.
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Max.

0.9005
82
1

Table 2.2.1. Swing Results for All Precincts
Dep. Variable: 2012-16 Margin Swing (Positive is toward Clinton)
Proportion without Health Insurance, 2012
Prop. without Health Insurance, 2012 x Median Household Inc.
Change in Prop. Employer-Based Insurance, 2012-16
Change in Prop. Employer-Based Insurance, 2012-16 x Med. HH Inc.
Change in Prop. Direct-Provision Insurance, 2012-16
Change in Prop. Direct-Provision Insurance, 2012-16 x Med. HH Inc.
Change in Prop. Medicaid, 2012-16
Dummy for State Medicaid Expansion
Change in Prop. Medicaid in Exp. States, 2012-16
Change in Prop. Medicaid in Exp. States, 2012-16 x Median HH Inc.
Change in Prop. Medicare, 2012-16
Change in Prop. Medicare, 2012-16 x Median Age
Change in Prop. Medicare, 2012-16 x Median HH Income
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OLS
0.1186
(0.0121)***
-0.0184
(0.0021)***
-0.0675
(0.0163)***
0.005
(0.0026)*
-0.0096
(0.0197)
-0.0008
(0.0029)
-0.0128
(0.0146)
-0.0147
(0.0044)***
0.0521
(0.0233)**
-0.0086
(0.0036)**
-0.2137
(0.0569)***
0.0061
(0.0012)***
-0.0111
(0.0043)***

Frac. Logit
0.1196
(0.0108)***
-0.0186
(0.0019)***
-0.0681
(0.0144)***
0.0051
(0.0023)**
-0.0096
(0.0182)
-0.0008
(0.0027)
-0.0129
(0.0135)
-0.0148
(0.0042)***
0.0525
(0.0212)**
-0.0086
(0.0034)**
-0.2154
(0.0471)***
0.0062
(0.0010)***
-0.0112
(0.0037)***

Table 2.2.2. Swing Results for All Precincts, Continued
Dep. Variable: 2012-16 Margin Swing (Positive is toward Clinton)
Percentage Margin in 2012 Presidential Election
Percentage Change in Total Turnout
Total Vote
Population Density
Total Population (in thousands)
Change in Total Population, 2012-15
Proportion without a High School Diploma
Proportion with only a High School Diploma
Proportion with a College Degree
Median Age
Proportion Never Married
White Proportion
Black Proportion
Hispanic Proportion
Asian Proportion
Native American Proportion
Cuban Descent Proportion
Hispano and Tejano Descent Proportion
Vietnamese Descent Proportion
“American” Descent Proportion
Czech Descent Proportion
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OLS
-0.1970
(0.0022)***
-0.0118
(0.0023)***
0.0001
(0.0000)***
0.0003
(0.0000)***
-0.0004
(0.0002)**
-0.0001
(0.0001)
0.1363
(0.0088)***
-0.1176
(0.0089)***
0.409
(0.0078)***
0.0012
(0.0001)***
0.0011
(0.0001)***
-0.2012
(0.0164)***
0.1212
(0.0161)***
0.0786
(0.0161)***
-0.117
(0.0170)***
0.0089
(0.0191)
-0.0757
(0.0081)***
-0.1176
(0.0096)***
0.203
(0.0119)***
-0.0351
(0.0044)***
0.0532
(0.0250)**

Frac. Logit
-0.1981
(0.0012)***
-0.0118
(0.0015)***
0.0001
(0.0000)***
0.0003
(0.0000)***
-0.0004
(0.0002)**
-0.0001
(0.0001)
0.1365
(0.0077)***
-0.1189
(0.0078)***
0.4098
(0.0071)***
0.0013
(0.0001)***
0.0011
(0.0000)***
-0.203
(0.0133)***
0.121
(0.0132)***
0.0779
(0.0132)***
-0.1185
(0.0142)***
0.0084
(0.0149)
-0.0766
(0.0096)***
-0.1176
(0.0106)***
0.2032
(0.0132)***
-0.0354
(0.0042)***
0.0532
(0.0281)*

Table 2.2.3. Swing Results for All Precincts, Continued
Dep. Variable: 2012-16 Margin Swing (Positive is toward Clinton)
Dutch Descent Proportion
Norwegian Descent Proportion
Polish Descent Proportion
Portuguese Descent Proportion
Scotch-Irish Descent Proportion
Proportion of Area Classified as Urban
Proportion of Area Classified as Rural
Median Household Income (in thousands)
Change in Median Household Income, 2012-15
U3 Unemployment Rate
Change in U3 Unemployment Rate, 2012-15
Gini Coefficient
Average Age of Housing Stock
Non-Seasonal Housing Vacancies
Proportion of Bridges Deficient or Obsolete
Disabled Proportion
Proportion of Households Receiving Welfare
Proportion Employed in Manufacturing
Proportion Employed in Finance
Proportion Employed in Utilities
Proportion Employed in Science and Technology
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OLS
0.1086
(0.0111)***
-0.0378
(0.0126)***
-0.0646
(0.0091)***
-0.1404
(0.0167)***
0.025
(0.0259)
0.0424
(0.0014)***
-0.0289
(0.0015)***
0.0037
(0.0003)***
-0.0001
(0.0000)***
0.0432
(0.0096)***
-0.0294
(0.0097)***
0.1122
(0.0065)***
0.0006
(0.0000)***
-0.049
(0.0073)***
0.0026
(0.0007)***
-0.0894
(0.0099)***
-0.009
(0.0028)***
-0.0594
(0.0063)***
0.177
(0.0109)***
-0.3396
(0.0269)***
0.2024
(0.0096)***

Frac. Logit
0.1086
(0.0138)***
-0.039
(0.0111)***
-0.0651
(0.0092)***
-0.1408
(0.0176)***
0.0242
(0.0272)
0.0426
(0.0013)***
-0.029
(0.0014)***
0.0037
(0.0003)***
-0.0001
(0.0000)***
0.0433
(0.0089)***
-0.0295
(0.0089)***
0.1127
(0.0060)***
0.0006
(0.0000)***
-0.0493
(0.0064)***
0.0027
(0.0007)***
-0.0897
(0.0090)***
-0.0091
(0.0026)***
-0.0597
(0.0057)***
0.1782
(0.0111)***
-0.3416
(0.0251)***
0.2033
(0.0096)***

Table 2.2.4. Swing Results for All Precincts, Continued
Dep. Variable: 2012-16 Margin Swing (Positive is toward Clinton)
Proportion Employed in Oil, Coal, and Natural Gas Extraction
Proportion Employed in Construction
Proportion Employed in Health Care
Proxy for Mormon Population
Constant
𝑅2
N = 165,921
All estimates include state fixed effects.
State-clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
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OLS
-0.1164
(0.0154)***
0.0245
(0.0107)**
-0.0723
(0.0068)***
0.0136
(0.0034)***
-0.2249
(0.0180)***
0.5653

Frac. Logit
-0.1177
(0.0133)***
0.0249
(0.0093)***
-0.0727
(0.0065)***
0.0135
(0.0027)***
-0.2243
(0.0143)***

Table 2.3. Paired-state Propensity Score-matched Results
D.V.: 2012-16 Swing
ND/SD
MD/VA
No Insurance, 2012
No Insurance x Med. HH Inc.
Δ in Employer
Δ in Employer x MHHI
Δ in Direct-Prov.
Δ in Direct-Prov. x MHHI
Δ in Medicaid
Medicaid Expansion
Δ in Medicaid in Exp. State
Δ in Medicaid, Exp. St. x Inc.
Δ in Medicare
Δ in Medicare x Median Age
Δ in Medicare x MHHI
N
𝑅2

-0.7868
(0.2289)***
0.1656
(0.0443)***
0.5521
(0.2220)**
-0.1188
(0.0403)***
0.3453
(0.242)
-0.03
(0.0417)
-0.3308
(0.0918)***
-0.0323
(0.0091)***
0.0753
(0.0427)**
0.0377
(0.1306)
0.2177
(0.6381)
-0.0548
(0.0169)***
0.4466
(0.0656)***
2,593
0.5076

0.0302
(0.031)
-0.0001
(0.0032)
0.1776
(0.0278)***
-0.0134
(0.0024)***
0.4745
(0.0323)***
-0.0263
(0.0026)***
-0.0106
(0.023)
-0.0424
(0.0026)***
0.1821
(0.0787)**
-0.0192
(0.0114)*
-0.1746
(0.1559)
0.0009
(0.0037)
0.0027
(0.0052)
14,511
0.7751

KY/TN

OH/IN

MI/WI

-0.0701
(0.0227)***
0.0012
(0.0004)**
0.0045
(0.0292)
-0.0017
(0.0005)***
0.0982
(0.0386)**
-0.0018
(0.0007)***
0.0912
(0.0189)***
-0.0192
(0.0028)***
0.1331
(0.0566)**
-0.0038
(0.0012)***
-0.1437
(0.1435)
0.0002
(0.0036)
0.0014
(0.0009)
8,088
0.5834

-0.0096
(0.0242)
0.0002
(0.0004)
0.0035
(0.033)
-0.0013
(0.0006)**
0.0069
0.0426
-0.0013
(0.0007)*
0.0599
(0.0376)
-0.0232
(0.0018)***
-0.0465
(0.0104)***
-0.0017
(0.0007)**
0.1225
(0.1322)
-0.0033
(0.0034)
0.0006
(0.0009)
14,136
0.6216

-0.2483
(0.0429)***
-0.0098
(0.0088)
-0.0434
(0.0393)
0.0121
(0.008)
0.2445
(0.0580)***
-0.0421
(0.0114)***
-0.0379
(0.0190)**
-0.0159
(0.0029)***
0.2794
(0.0783)***
-0.0469
(0.0181)***
-1.0823
(0.1149)***
0.028
(0.0031)***
-0.0208
(0.0148)
34,599
0.6316

All estimates include all demographic controls used in the OLS and fractional logit models.
State-clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
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Figure 2.1. Democratic margin in precincts by Medicaid expansion status
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Figure 2.2. Comparison of uninsurance rates by census tract, 2012 vs. 2015
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Figure 2.3. Reduction in uninsurance rates by census tract in Medicaid expansion and nonexpansion states, 2012-15
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Figure 2.4. Increase in Medicaid coverage by census tract in Medicaid expansion and nonexpansion states, 2012-15
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Figure 2.5. Democratic-Republican percentage margin swing by precinct in Medicaid expansion
and non-expansion states, 2012-16
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CHAPTER THREE: REVEALED PREFERENCES FOR POLITICAL SIMILARITY IN
CHURCH ATTENDANCE
1. Introduction
Affective political polarization, the degree to which partisans exhibit negative emotional
responses toward cross-partisans, has climbed sharply since the early 1990s (Pew, 2016; Iyengar
et al., 2019). Individuals limit how often they are exposed to contrary ideas which cause
cognitive dissonance and emotional costs. This process, known as partisan selective exposure,
has increased political sorting in on-line activities (Bakshy et al., 2015; Cox and Jones, 2016;
Lelkes et al., 2017) and residential choices (Chen and Rodden, 2013; Martin and Webster, 2018)
as affective polarization has risen. Sorting affects economic and social behavior (Chen and
Rohla, 2018; McConnell et al., 2018), but few studies quantify willingness to pay to limit crosspartisan interactions.
Religious behavior presents a unique opportunity to valuate partisan selective exposure.
Attending a church service carries minimal direct costs and satisfies the definition of a public
good, being both non-rivalous and non-excludable in consumption. Willingness to pay for public
goods is more responsive to symbolic qualities, such as political characteristics, over
instrumental qualities relative to private goods (Green and Blair, 1995). When symbolic political
qualities become more salient, individual valuations increase in variance and become more
highly inelastic (Green, 1992). Together, inelastic demand and the low cost of switching
churches suggest partisan sorting will be more visible in the churchgoing market than in many
private goods markets.
This chapter estimates an individual’s willingness to pay to attend a church of the same
political party. It analyzes individual decisions of where to attend church, how often to attend,
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how long to stay, and when to change churches as these decisions relate to political differences
and their salience. Estimating these relationships is possible by using a large-scale dataset of
actual individual churchgoing behavior from August 2016 through January 2017 as revealed by
smartphone location data matched to precinct-level election results (Rohla, 2018). Specifically,
this chapter first estimates the impact of “political distance” between voting outcomes in an
individual’s home neighborhood and those of nearby churches on the discrete choice of which
church to attend. Second, this chapter analyzes attendance frequency and total time spent at
church in the months before and after the 2016 election as a function of political distance. Third,
this chapter investigates why individuals may have changed churches after the 2016 election and
whether church changing reveals partisan sorting.
As churchgoing bares minimal direct costs, measuring individual valuations is not
straightforward. A possible solution is to leverage the physical distance an individual is willing
to travel—and thereby incur travel costs—in order to lower the political distance they
experience. This could also be quantified by considering the value of time (Small et al., 2005)
which an individual spends at their church and the loss of social capital incurred through
diminished social bonding. As this chapter does not consider the value of time directly, we can
consider travel costs a lower bound of true willingness to pay.
Rather than directly eliciting stated valuations of political similarity in churches through
survey, this chapter follows in the literature of revealed preference studies which estimate
willingness to pay from real-world behavior. As declines in social capital in church settings may
relate to diminished volunteerism, philanthropy, aid to the poor, and work in communities
(Forbes and Zampelli, 2013; Brooks, 2005; Jackson et al., 1995), such a measurement can help
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better illustrate the “private costs” of political polarization experienced by individuals and
communities in everyday life.
Recent literature suggests numerous economic and social consequences of affective
political polarization and partisan selective exposure. Polarization introduces new market
frictions in goods and labor markets. Studies suggest effects on the reservation wages individuals
demand, their willingness to accept gifts (McConnell et al., 2018), and how willing they are to
reveal true preferences (Perez-Truglia and Cruces, 2017) including donating to campaigns
(Perez-Truglia, 2018). Parents have become less tolerant of their children dating and marrying
across partisan lines (Iyengar et al., 2012), and dating and marital behavior segregates along
partisan lines more strongly than for physical attributes or personality characteristics (Alford et
al., 2011; Huber and Malhotra, 2017). Individuals are less likely to form friendships when living
in politically-discordant areas (Chopik and Motyl, 2016). Social and family outings are cut
shorter as the salience of political differences increases between participants (Chen and Rohla,
2018). Implicit partisan biases manifest in discriminatory decisions at a rate higher than racial or
gender biases (Iyengar and Westwood, 2015).
Beyond market attributes, churchgoing is a logical—but as yet unstudied—place to
analyze partisan selective exposure. Religion and politics often inform each other, both making
normative claims about the proper moral ordering of the world. The Republican nomination of
Donald Trump in the 2016 presidential election exposed dormant divides within and between
church congregations. Evangelical leaders fractured over Trump’s policy positions and personal
life (Valeri, 2016). Mormons, a typically stalwart Republican bloc, schismed as young Mormons
rejected Trump for third party candidate Evan McMullin. Polling indicates 14% of all
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churchgoers changed churches after the 2016 election due to disagreements with their pastors on
Trump support (Djupe et al., 2017), especially among black evangelicals (Robertson, 2018).
Economic analysis of religious institutions dates back to Adam Smith’s The Wealth of
Nations, although modern formal analyses originate with Gary Becker’s household consumption
models (Azzi and Ehrenberg, 1975; Ehrenberg, 1977). Literature on religious economies and
religious market structures posit that churches compete for adherents and influence by
differentiating in the types of “religious goods” they produce (Iannaccone, 1992; Iannaccone et
al., 1997). Like other markets, state church monopolies interfere with the production of these
goods (Hamberg and Pettersson, 1994; Pfaff and Corcoran, 2012) while more competitive
religious environments raise religious adherence and allow denominational proliferation (Perl
and Olson, 2002; Aarts, 2010). Economic mechanisms have also been used to explain initial state
church establishment decisions (Barro and McCleary), competition between churches in the
pastor market (Engelberg et al., 2016), and the role of mechanism design in enforcing religious
participation (Levy and Razin, 2012).
“Goods” offered by a church may include anything from facility amenities to pastor
quality to geographic location to theological and political positions. Denominational and
intradenominational differentiation along political lines accelerated in the 1960s, especially in
mainline Protestant churches due to the Civil Rights movement and as a reaction to rising
political associations of evangelical leaders such as Billy Graham (Djube and Gilbert, 2008). The
mobilization of the predominately evangelical Religious Right under Ronald Reagan further
cemented the politicization of American churches, the nature of which thereafter developed with
the broader polarization of society. In recent times, mainline Protestant groups such as
Episcopalians, Lutherans, and most recently Methodists have increased political differentiation
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as these denominations internally quarreled over the morality of social issues such as same-sex
marriage and the ordination of women. Even individual Catholic churches respond to politicallyoriented demand-side incentives, such as with the availability, ease, and marketing of marital
annulments (Wilde, 2001). However, denominations which practice church assignment rather
than free movement, such as the Church of Jesus Christ of Latter-Day Saints, do not exhibit
patterns typical of religious economy theories and see minimal political differentiation (Phillips,
1998).
The nexus of partisanship and church selection remains understudied, largely due to data
limitations. Data on religious preferences and decision-making are not collected by the United
States government—unlike most Western nations—and private religion surveys tend to
overestimate religious participation due to self-reporting and social desirability bias (Brenner,
2011). Most data which does exist is highly spatially aggregated. While these surveys
demonstrate aggregate partisan leanings vary across denominations, both for the laity (Lipka,
2016) and church leaders (Hersh and Malina, 2017), little is known about individual-level
churchgoing decisions with regard to politics and partisanship, both between denominations and
within denominations themselves.
This chapter contributes to several fields of literature. First, it will contribute to empirical
literature on church selection, attendance, and the religious market. Papers study how and why
individuals change denominational affiliation (Haskell et al., 2016), how congregation size
affects membership rates (Cheung et al., 2014), and how churches advertise and compete for
members (Hill and Olson, 2009). Studies of religious market structure find most churches
flourish under the presence of competition (Finke and Stark, 1988) and religious attendance and
charitable giving tend to be negatively associated with church market share (Zaleski and Zech,
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1995). Intradenominational competition has been shown to be as fierce or more so than
interdenominational competition and is a function of physical distance (Rennhoff and Owens,
2012). Virtually all of these studies rely on survey data or case studies; this paper utilizes largescale real-world movement data which observes what people actually do, not simply what they
say they do, and will do so at a national scale rather than at a community level, providing this
study will far more explanatory power than previously possible.
Second, this chapter will contribute to literature on the relationship between political
climates and church attendance. Institutions and governance structures influence denominational
market shares (Hanson and Xiang, 2013). Laws which promote religious mores such as “blue
laws” positively impact voting rates and church attendance rates (Gruber and Hungerman, 2008),
while state financial support for churches leads to higher preferences for active government
policy among the religious poor (Huber and Stanig, 2011). Individuals “tune out” from
participating in social institutions with higher degrees of political divisiveness if given the choice
(Arceneaux et al., 2013). This paper contributes to this literature by incorporating salient
attributes of the political climate into immediate and intensive church attendance decisions; in
particular, by examining how the time periods directly before and after a divisive and polarized
presidential election affect churchgoing behavior.
Third, this chapter makes contributions to the literature on revealed preference valuations
of non-market cultural goods. While the method sees highest use in the valuation of
environmental amenities (Adamowicz et al., 1994, Timmins and Murdock, 2007), multiple
papers use travel costs to explore individual willingness to pay for public museums (Boter et al.,
2005), public theaters (Willis et al., 2012), and cultural experiences (Armbrecht, 2014). No
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studies were found to apply the technique to church selection and attendance, likely due to data
limitations. This chapter will serve to fill this gap in the literature.
This chapter first analyzes how political differences influence how far individuals will
drive when choosing a church to attend. Using smartphone location data and church addresses,
feasible choice sets are constructed based on churches located within fifty miles of an
individual’s home. Individual political views are inferred from precinct-level election result data
while church political leanings are estimated based on Bayesian updating of church precinct
voting with denominational pastor voter registrations. To avoid endogeneity between individual
home location decisions and choices of church, home-church distance and home-church political
disagreement likelihoods are instrumented with work-church distances and work-church political
disagreement likelihoods. Empirical results find a willingness to substitute distance for political
agreement. This tendency appears strongest for evangelicals and other “conservative” Protestant
denominations, weaker for Catholics and mainline Protestants, and statistically insignificant for
Mormons and Jehovah’s Witnesses. Willingness to pay through higher travel distances for
political similarity suggest political matches are worth $20-60 in yearly fuel costs depending on
the denomination.
Next, this chapter explores how political differences influence attendance rates and time
spent at church. A daily panel is constructed for the three months on either side of the November
8, 2016 Presidential General Election to test whether temporal proximity to the election may
have influenced this effect through heightening salience to churchgoers. Instrumental variables
results suggest churchgoers in most denominations reduce their attendance by 12-18% when they
have the same partisanship as their church with certainty as opposed to differing partisanship
with certainty, although Catholics appear to reduce attendance by up to one-third. This effect
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appears to inflate to nearly double in the days leading up to the 2016 Election before decaying
over subsequent weeks. The lower bound of this effect is valued at an additional $7-17 in yearly
fuel costs and $164-264 in lessened church contributions. Building on these results, an
instrumental variable Heckman selection model explores time spent at church conditional on
attendance, finding increases in time at church when in political disagreement. Explanations for
this effect are explored. Last, the characteristics of church changers are explored, finding church
switching increases with initial political disagreement, results in a reduction in subsequent
political disagreement, and this partisan-based switching occurs more frequently for churchgoers
from more strongly Republican precincts.
The remainder of this chapter is structured as follows. Section 2 develops a conceptual
framework using basic economic theory to explain why churchgoers trade distance for political
agreement. Section 3 lays out the empirical models used in the chapter. Section 4 describes the
data used in the empirical models. Section 5 lays out the empirical results. Section 6 concludes.
2. Conceptual Framework
This section develops a theoretical framework motivating the trade-off between physical
distance and political agreement empirically considered in this chapter. Consider an individual
who wishes to optimally determine their churchgoing behavior. This individual occupies a point
in two-dimensional space, where one dimension is physical and the other political, and they
cannot move from this point. A set of J churches are exogenously distributed across both
dimensions. The physical distance between the individual and church 𝑗 ∈ 𝐽 is 𝐷𝑗 while the
distance in political space is 𝑃𝑗 . The cost of traversing physical space is a constant p per unit of
space while the cost of traversing political space is q, the latter of which can represent political
salience, among other interpretations.
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There are two steps to the individual’s choice. First, they decide which church to attend,
if any. Second, they decide how much time t to spend at church once in attendance. When at
church, the individual receives two benefits, one a discrete benefit A from attendance and another
which is an increasing and concave function B of time spent at their church. The individual
incurs an opportunity cost 𝜙 during both the time they spend at church and the time spent
traveling across physical space to reach their church based on increasing function 𝜏.
In the first stage, the individual selects the church j for which utility 𝑣𝑗 > 𝑣𝑘 ∀𝑗, 𝑘 ∈ 𝐽
and which satisfies a reservation utility which is normalized to zero. In the second stage, the
individual chooses how long to spend at church by choosing time allocation to maximize utility.
Their problem is solved through backward induction.
The cost of political distance linearly increases with time spent at church. The time
allocation decision can be written as
𝑚𝑎𝑥
𝑡𝑗 𝑣𝑗 ≡ 𝐴 + 𝐵(𝑡𝑗 ) − 𝑝𝐷𝑗 − 𝑞𝑃𝑗 𝑡𝑗 − 𝜙 (𝑡𝑗 + 𝜏(𝐷𝑗 ))
subject to 𝑡𝑗 ≥ 0. The first-order condition is
𝜕𝐵
= 𝑞𝑃𝑗 + 𝜙
𝜕𝑡𝑗
which equates the marginal benefit of attendance with the marginal costs incurred. By
construction and the implicit function theorem, the optimal church time allocation 𝑡𝑗∗ is
decreasing in political distance and political travel cost:
𝜕𝑡𝑗∗
𝑞
= 2
𝜕𝑃𝑗 𝜕 𝐵
𝜕𝑡𝑗2
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𝜕𝑡𝑗∗
𝑃𝑗
= 2
𝜕 𝐵
𝜕𝑞
𝜕𝑡𝑗2
meaning the individual will spend less time at their church if their church moves further from
them politically or if the salience of extant political differences rises.
Next, the individual chooses which church to attend based on relative utilities, if any. The
necessary condition for an individual to choose church j is 𝑣𝑗 (𝑡𝑗∗ ) > 0, which can be expanded as
𝐴 + 𝐵(𝑡𝑗∗ ) > 𝑝𝐷𝑗 + 𝑞𝑃𝑗 𝑡𝑗∗ + 𝜙 (𝑡𝑗∗ + 𝜏(𝐷𝑗 ))
which will lead to a clear decision except in the case of equality, where the individual will be
indifferent between attendance or non-attendance. There are many conditions which ensure an
individual will or will not attend any church, but the discrete benefit A, which may be social or
personal, and the opportunity cost 𝜙 can be set to ensure either outcome. This attendance rule
can be used to demonstrate the trade-off between physical and political distance. Using the
implicit function theorem, the rate of substitution between physical and political space can be
seen by
𝜕𝑡𝑗∗
𝜕𝐵
(𝜕𝑡 ∗ − 𝑞𝑃𝑗 − 𝜙) 𝜕𝑃 − 𝑞𝑡𝑗∗
𝜕𝐷𝑗
𝑗
𝑗
=
𝜕𝜏
𝜕𝑃𝑗
𝑝+𝜙
𝜕𝐷𝑗
which by the envelope theorem reduces to
𝑞𝑡𝑗∗
𝜕𝐷𝑗
=−
<0
𝜕𝜏
𝜕𝑃𝑗
𝑝+𝜙
𝜕𝐷𝑗
This equation demonstrates that the maximum physical distance an individual will travel to
attend a church diminishes as political distance increases. This intrachuch rate of spatial
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substitution implies an individual will be willing to attend a physically farther church if political
differences are smaller, but their willingness to engage in additional travel diminishes as physical
travel costs increase, as physical travel speeds decrease, or as opportunity costs rise. It also
means that they will cease to attend their current church when the maximum travel radius shrinks
to within that church’s physical distance.
The maximum physical radius changes with political travel cost according to
𝑞𝑃𝑗
𝜕2𝐵
∗
𝑡𝑗 + 𝑞 𝜕𝑞
𝜕𝑡𝑗2
𝜕 2 𝐷𝑗
=−
=−
𝜕𝜏
𝜕𝜏
𝜕𝑃𝑗 𝜕𝑞
𝑝+𝜙
𝑝+𝜙
𝜕𝐷𝑗
𝜕𝐷𝑗
𝜕𝑡𝑗∗

𝑡𝑗∗ +

If the individual optimally spends a high amount of time at church, if political differences are
small, if political travel costs are small, or if the time benefits of attendance are strongly concave,
then increasing political salience will increase the rate of travel radius collapse due to increasing
political differences. Conversely, if the individual does not spend much time at church, if
political differences are already large, if political travel costs are large, or if marginal time
benefits reduce more gradually, then increasing political salience will reduce the rate of radius
collapse.
The sufficient condition for an individual to attend church j over any other church k is if
𝐴 + 𝐵(𝑡𝑗∗ ) − 𝑝𝐷𝑗 − 𝑞𝑃𝑗 𝑡𝑗∗ − 𝜙 (𝑡𝑗∗ + 𝜏(𝐷𝑗 )) > 𝐴 + 𝐵(𝑡𝑘∗ ) − 𝑝𝐷𝑘 − 𝑞𝑃𝑘 𝑡𝑘∗ − 𝜙(𝑡𝑘∗ + 𝜏(𝐷𝑘 ))
If church k increases its political distance from the individual, their threshold willingness to
travel to church j changes according to
𝜕𝐷𝑗
𝑞𝑡𝑘∗
=
>0
𝜕𝑃𝑘 𝑝 + 𝜙 𝜕𝜏
𝜕𝐷𝑗
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implying the individual will be willing to physically travel farther if substitute churches become
more politically distant. The rate of interchurch spatial substitution changes with political travel
costs as follows:
𝜕𝑡𝑘∗
∗
𝑡
+
𝑞
𝑘
𝜕 𝐷𝑗
𝜕𝑞
=
𝜕𝑃𝑘 𝜕𝑞 𝑝 + 𝜙 𝜕𝜏
𝜕𝐷𝑗
2

which follows much of the same intuition as the response of the intrachurch rate of spatial
substitution to changes in political salience.
2.1. Endogenizing Physical Location
Rather than assuming a fixed physical location, suppose the individual is allowed to
initially choose their residence along the dimension of physical space in a stage prior to the
above two stages. Assume the individual did not previously live in this region and is relocating
to be in proximity to work or another fixed and exogenous local attractor. The individual selects
a physical location L to maximize utility from church and work, which are located at 𝐿𝑗 and 𝐿𝑤
respectively, and to gain miscellaneous location-tied amenities 𝜖. Work provides wage 𝜔 and
one unit of labor is supplied inelastically. Travel to work bares a physical transit cost as well as
an opportunity cost to the time lost. Utility from work is weighted 𝛾𝑤 relative to church utility
while amenity utility is weighted at 𝛾𝜖 relative to church utility.
Their location problem can be written as
𝑚𝑎𝑥
𝐴 + 𝐵(𝑡𝑗∗ ) − 𝑝𝐷𝑗 (𝐿, 𝐿𝑗 ) − 𝑞𝑃𝑗 𝑡𝑗∗ − 𝜙 (𝑡𝑗∗ + 𝜏 (𝐷𝑗 (𝐿, 𝐿𝑗 )))
𝐿
+ 𝛾𝑤 (𝜔 − 𝑝𝐷𝑤 (𝐿, 𝐿𝑤 ) − 𝜙𝜏(𝐷𝑤 (𝐿, 𝐿𝑤 ))) + 𝛾𝜖 𝜖 (𝐿)
which has first-order condition
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(𝑝 + 𝜙

𝜕𝜏 𝜕𝐷𝑗
𝜕𝜏 𝜕𝐷𝑤
𝜕𝜖
)
+ 𝛾𝑤 (𝑝 + 𝜙
)
= 𝛾𝜖
𝜕𝐷𝑗 𝜕𝐿
𝜕𝐷𝑤 𝜕𝐿
𝜕𝐿

and implicit solution 𝐿∗ (𝐿𝑗 , 𝐿𝑤 , 𝑝, 𝛾𝑤 , 𝛾𝜖 ) which will position the individual at some point
between work and church. If we define 𝐷𝑗𝑤 as the physical distance between work and church,
then in unidimensional physical space we have that
𝐷𝑗𝑤 (𝐿𝑗 , 𝐿𝑤 ) = 𝐷𝑗 (𝐿∗ , 𝐿𝑗 ) + 𝐷𝑤 (𝐿∗ , 𝐿𝑤 )
which can be rearranged as
𝐷𝑗 (𝐿∗ , 𝐿𝑗 ) = 𝐷𝑗𝑤 (𝐿𝑗 , 𝐿𝑤 ) − 𝐷𝑤 (𝐿∗ , 𝐿𝑤 )
This suggests work-church distance is an exogenous and increasing predictor of home-church
distance. This result extends to two-dimensional physical space with a Euclidean norm by
application of the law of cosines. Because work-church distance does not enter into any other
choice process for the individual, work-church distance is plausibly excludable and may function
as a suitable instrument in an empirical setting for endogenous home-church distances arising
from the residence location selection decision.
3. Empirical Model
The two steps of the individual’s churchgoing decision-making process inform two
empirical specifications evaluating willingness to travel for political similarity. First, this chapter
will empirically examine the determinants of which church individuals choose to attend from a
set of possible candidate churches. Second, attendance time at an individual’s church will be
modeled. At both steps, the effects of political distance on non-attendance must be considered.
Last, we will extend the discussion to the determinants of church switching.
3.1. Church Selection
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Church selection is modeled as a binary choice of attendance or non-attendance for every
feasibly-attended church as defined by distance from an individual’s home location based on
individual and church attributes as well as attributes arising from the unique pairing of each
individual with each church. Church selection is modeled as a cross-sectional decision process.
Individual i’s indirect utility from attending church j can be written as
𝑣𝑖𝑗 = 𝛽𝑥 𝑥𝑗 − 𝛽𝐷 𝐷𝑖𝑗 − 𝛽𝑃 𝑃𝑖𝑗 − 𝛽𝑏 𝐷𝑖𝑗 𝑃𝑖𝑗 + 𝜇𝑖 + 𝜆𝑗 + 𝜀𝑖𝑗
where 𝑥𝑗 is a matrix of church characteristics, 𝜇𝑖 is an individual-specific constant, 𝜆𝑗 is a
church-specific constant, 𝜀𝑖𝑗 is a residual error for each individual-church pairing. Based off the
𝜕𝐷

equation 𝜕𝑃𝑗 = −
𝑗

𝑞𝑡𝑗∗
𝑝+𝜙

𝜕𝜏
𝜕𝐷𝑗

, we would expect 𝛽𝑏 < 0, and, as distance is assumed to negatively

affect attendance likelihood, we would expect 𝛽𝐷 , 𝛽𝑃 < 0.
Willingness to travel (WTT) to reduce political distance can be calculated by taking the
total derivative, setting d𝑣𝑖𝑗 = 0, and solving:
d𝐷𝑖𝑗
𝛽𝑃 + 𝛽𝑏 𝐷𝑖𝑗
=−
d𝑃𝑖𝑗
𝛽𝐷 + 𝛽𝑏 𝑃𝑖𝑗
WTT can be converted to an average monetary value by multiplying by the number of
trips each way in a given time period and the average price per mile. This can be done using fuel
prices and mileage, vehicle depreciation per mile, or by using the value of time per distance as
the price. This chapter focuses on the former value and as such all monetary calculations can be
considered as lower bounds of total willingness to pay.
This problem bares many similarities to those studied in a micro-BLP (Berry et al., 2004)
framework, but with several notable distinctions. First, BLP choice models typically require
consumers all face the same choice set within separable markets, which is not the case in church
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selection—all individuals with differing home locations face differing choice sets. Church
markets are not cleanly separable by denomination as many individuals regularly switch
denominations or even wide denominational families. Second, the large number of possible
churches means extremely large sample sizes are required to observe non-zero market shares for
every church. This means the crucial contraction mapping log(𝑠𝑗 ) − log(𝑠0 ) = 𝛿𝑗 which would
take the natural logarithm of church market shares in BLP will be undefined and thus not
invertible for most realistic samples. Last, the classic BLP instruments require a non-zero and
manipulable market price; church attendance prices are either fixed at zero outside of fixed travel
costs which churches themselves cannot adjust. BLP logic is thereby likely inappropriate to this
application.
As individuals can choose their residence location—and the available church choice
set—distance measures may be endogenous, allowing the logic of Section 2.1 to be applied.
Work-church distances are related to home-church distances by triangularity, but do not
otherwise influence an individual’s choice of residence or church selection. The exclusion
restriction can be plausibly buffeted by the fact that individuals rarely travel from work to church
or vice versa, as most individuals work during the week and primarily attend church on
weekends. Some evangelical denominations have Wednesday services, but these usually take
place later in the evening after an individual has had time to return home to eat dinner. Catholics
and Orthodox churches may have weekday masses, but these services are optional and are
typically attended by retirees and college students.
A similar logic can be applied to construct an instrument for political distance. If the
political nature of a location influences residence, then it would also introduce endogeneity in
churchgoing decisions. While the political nature of a work location may be related to the
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political nature of your home location via physical distance, the exact location of their work is
not controlled by an individual employee except in their constrained ability to choose which
employer to work for. While a firm may choose a state or city for policy-related reasons, its
location within these policy-constant administrative units likely hinges on profit-maximizing
factors orthogonal to neighborhood-level political composition. Similar to work-church physical
distance, work-church political distance is unlikely to factor into your churchgoing decisionmaking except as a consequence of the spatial relationship between home and work locations.
Municipal zoning laws may also support the validity of these instruments. Residential
and commercial areas are frequently zoned separately, driving a natural wedge between home
and work locations and politics. Churches, however, are allowed to locate in residential areas,
and states and localities are prohibited from enacting burdensome zoning restrictions on religious
institutions under the Religious Land Use and Institutionalized Persons Act of 2000. This implies
churchgoers can more easily reduce home-church physical and political distances than homework distances, that home-work distances will on average exceed home-church distances, and
that—by triangularity—work-church distances will be more strongly determined by home-work
distances than home-church distances on average.
A churchgoer's maximum willingness to travel for political similarity can be conceived as
the sum of two distances:
𝑊𝑇𝑇 = 𝑊𝑇𝑇𝑜 + 𝑊𝑇𝑇𝑢
We observe a portion of their willingness to travel, but another is unobserved due to the
endogenous home location decision; a churchgoer randomly assigned a home location would
likely drive further to attend a co-partisan church than one who might choose to live nearby such
a church. The stronger an individual's preference for political similarity, the larger unobserved
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𝑊𝑇𝑇𝑢 will be relative to observed 𝑊𝑇𝑇𝑜 . By utilizing work-church distances which will
generally exceed home-church distances, we add back a portion of this unobserved willingness to
travel. Further, the amount of 𝑊𝑇𝑇𝑢 captured by work-church distance instruments will be larger
for individuals with stronger partisan sorting tendencies; churchgoers who more highly value
partisan similarity in their non-church life will tend to live farther from work than those who do
not value partisan similarity. The exception is the case where their preferences closely align with
work neighborhood politics, in which case the amount added back will underestimate true
willingness to travel and resultant estimates will only be a lower bound.
A control function probit approach could account for this endogeneity within a binary
choice setting but is inconsistent with the indicator variables required to control for individualand church-specific effects given the high number of unobservable characteristics which go into
church selection. In this case, the simplest solution may be the most effective: a two-stage least
squares (2SLS) approach using work-church distances as instruments for home-church distances.
While two-way fixed effects within estimators are inappropriate for an unbalanced panel, 2SLS
will accommodate both individual- and church-specific dummy variables. Two-way clustered
standard errors can account for unobserved correlation within an individual’s church selection
decision and within-church correlation. Shocks to an individual will affect their evaluations of
every church, while shocks to church attributes will affect every individual’s evaluation of them.
Non-attendance will be considered by including a sample of individuals who chose a church in
the months after the six-month time frame used in this chapter but not during the window.
3.2. Attendance
With individual church choices known, church attendance patterns over time can be
modeled for each individual using panel data. To account for non-attendance, church attendance
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must be treated as a two-step process where attendance will only occur if a positive utility level
is met from attendance. In the second step, determinants of the amount of time spent at church
can be estimated. The most straightforward way of doing so is a Heckman selection model,
which can be modified per Wooldridge (2002) to account for endogeneity of distance measures
by using a first-stage probit where endogenous regressors are directly replaced with their
exogenous instruments.
A panel data setting allows for estimating the impact of political salience on willingness
to travel. Political salience can be measured in multiple ways, such as temporal proximity to an
election, either upcoming or past, or the strength of political advertising. The interaction of
political salience on political distance estimates can be assumed as exogenous and interacted
with the work-church instrument as election dates are exogenously fixed and advertising is
determined without regard to the individual’s preferences and done so on a time scale
incompatible with relocation decisions.
The model of time at church j for individual i at time s takes the form:
𝑡𝑖𝑗𝑠 = 𝛼0 + 𝛼𝐷 𝐷𝑖𝑗𝑠 + 𝛼𝑃 𝑃𝑖𝑗𝑠 + 𝛼𝑏 𝐷𝑖𝑗𝑠 𝑃𝑖𝑗𝑠 + 𝛼𝑞 𝑞𝑠 + 𝛼𝐵 𝑞𝑠 𝑃𝑖𝑗𝑠 + 𝜇𝑖 + 𝜆𝑗 + 𝜎𝑠 + 𝜙𝑖𝑗𝑠
+ 𝜀𝑖𝑗𝑠 𝑖𝑓 𝑡𝑖𝑗𝑠 > 0
𝑃(𝑡𝑖𝑗𝑠 > 0) = Φ(𝜉0 + 𝜉𝐷 𝐷𝑖𝑗𝑤𝑠 + 𝜉𝑃 𝑃𝑖𝑗𝑤𝑠 + 𝜉𝑏 𝐷𝑖𝑗𝑤𝑠 𝑃𝑖𝑗𝑤𝑠 + 𝜉𝑞 𝑞𝑠 + 𝜉𝐵 𝑞𝑠 𝑃𝑖𝑗𝑤𝑠 + 𝑇𝑠 + 𝜀𝑖𝑗𝑠
where 𝜙𝑖𝑗𝑠 is the Inverse Mills ratio calculated from the first stage. The variable 𝑇𝑠 represents
day-of-the-week and holiday weekend dummy variables which predict attendance and are
excluded from the second stage as attendance time does not substantively vary by day of week
conditional on attending.
4. Data
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This paper utilizes four data types: anonymized smartphone location histories, church
locations and properties, precinct-level results from the 2016 and 2012 Presidential Elections,
and spatially-organized demographics. These four data sources were combined through
Geographic Information Systems (GIS) software to create a master dataset. Demographic data
originates with the United States Census Bureau’s 2015 American Community Survey estimates
at the census tract and block group levels combined with the 2010 Decennial Census for census
block level race data. Precinct-level data originates from Rohla (2018). Individuals are assigned
the political and demographic properties of the smallest observable spatial unit in which their
imputed home location resides.
Smartphone location history data was compiled by the firm SafeGraph based on the top
fifty most commonly downloaded applications from the Google Play Store and the Apple App
Store in 2016.16 These applications store “pings” triangulated by GPS satellites to a given
latitude and longitude with a mean error of less than 70 feet. Pings register at irregular intervals
ranging from less than five seconds to an hour depending on the speed the phone is traveling.
Each individual phone number is assigned a unique ID code which is constant across
applications and new phone purchases but cannot be used to directly match the phone to a realworld individual. Safegraph reports each ping as assigned to an eight-digit geohash, a unique
rectangular surface area approximately 100 feet wide. Each ping can be assigned an approximate
duration based on a midpoint with the preceding and subsequent pings. Based on the modal
geohash location reported at midnight local time, more than 12.4 million individual users could
be assigned a “home” location during 2016.

16

SafeGraph data has also been used by Chen and Rohla (2018) and Athey et al. (2018).
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Church address and denomination collection involved scraping multiple websites.17
Church addresses were geocoded into latitude and longitude. 18 Churches were classified into six
broad “denominational families”: Classical19, mainline Protestant, conservative Protestant20,
evangelical Protestant, restorationist, and non-Christian. Each group was further divided into
denominations and sub-denominations. The resultant dataset, shown in Figure 3.1, while not
strictly comprehensive, covers 269,330 churches, synagogues, mosques, and temples,
approximately 80% of all such institutions on the United States.21
Matching church location seven-digit geohashes against individual smartphone location
history data from August 2016 to January 2017 created a set of possible churchgoers. This set
was filtered to only include observations with a total duration within the church’s geohash of at
least a half hour. To guard against spurious matches in dense urban areas, an eight-digit geohash
match was required for churches in census tracts with a population density greater than 1,000
people per square mile. For individuals who matched these criteria for multiple church locations,
only the church with the most time was kept. This procedure identified 2.43 million likely
churchgoers, 19.6% of all smartphones with an identified home location. The denominational
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Examples include The Catholic Directory, gCatholic, LDS.org’s Meetinghouse Finder application, the Yellow
Pages, ChurchAngel, the Hartford Institute’s Database of Mosques, BuddhaNet, MavenSearch, and the official web
pages of the Evangelical Lutheran Church of America, Lutheran Church-Missouri Synod, Wisconsin Evangelical
Lutheran Synod, seven other minor Lutheran denominations, United Methodist Church, Free Methodist Church,
United Church of Christ, Episcopal Church, Anglican Church in America, Reformed Church in America, Christian
Reformed Church in America, Presbyterian Church (USA), Jehovah’s Witnesses, Assemblies of God, various
Baptist conventions, and many others.
18
Geocoding used a combination of the Google Maps API, Bing Maps API, HERE API, Census Geocoder, ESRI’s
geocoding services, and manual entry due to usage restrictions on the number of calls available to each API per day
19
Classical Christianity defined as Catholic, Eastern Orthodox, and varying closely-related offshoots such as the Old
Catholic Church, Oriental Orthodox churches, the Assyrian Church of the East, etc.
20
“Conservative Protestants” are defined here as churches which chiefly participated in the Arminian-Calvinist
debate: Adventists, Anabaptists, Holiness, and Reformed. This cluster of denominations is sometimes grouped with
Mainline Protestants in denominational taxonomies despite sharp political, cultural, and praxical differences.
21
The exact number of churches in the United States is unknown and impossible to measure precisely, but the
Association of Statisticians of American Religious Bodies identified 345,000 churches of all religious types in their
2010 Religious Congregations and Membership Study.
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distribution of these churchgoers is displayed in Table 3.1. Evangelicals comprised 48% of likely
churchgoers, Mainline Protestants 20%, Catholics 11%, conservative Protestants 9%,
restorationists 7%, and other religions 5%.
From this universe of churchgoers, three datasets were constructed. First, for each
churchgoer in the sample, a possible church choice set was constructed based on all churches
within a fifty-mile radius of the churchgoer’s home location. Second, for “regular
churchgoers”—defined as a churchgoer who is observed attending church at least three times in
any two-month span between August and January—a panel dataset is constructed with one
observation per individual per day for the six-month period. Last, a set of churchgoers with
different modal churches before and after the 2016 presidential election is identified; these
churchgoers are presumed to have changed churches if they were not recorded attending their
pre-election modal church after the election.
Table 3.2 displays overall summary statistics for regular churchgoers. Almost 57% of
regular churchgoers used Android smartphones as opposed to Apple devices. The mean regular
churchgoer lived 4.84 miles from work in a precinct which voted 54.8% Trump and 38.7%
Clinton. Identified regular churchgoers lived in whiter census blocks and more educated and
richer census block groups than the overall population. They attended the closest church 17% of
the time and the closest of their chosen denomination 41% of the time. Table 3.3 breaks these
means down by denomination, finding Adventists, Anabaptists, Black Protestants, Jehovah’s
Witnesses, Mormons, and Muslims used Android devices more than average. Anabaptists,
Baptists, Catholics, and UCC members commute the farthest to work with Buddhists and
Jehovah’s Witnesses commuting the least. Only Black Protestants and Jehovah’s Witnesses lived
in Clinton-majority precincts while Baptists, Methodists, and Mormons lived in the least
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Democratic precincts. Anabaptists, Mormons, and UCC members lived the closest to their
chosen churches. Baptists, Pentecostals, Lutherans, Non-Denominationals, Reformed, and Jews
were the most likely to choose a church which was not the physically closest of their
denomination, while Episcopalians, Mormons, and UCC members were much more likely to
attend the closest church of their denomination.
The “church choice” dataset is constructed by calculating the geodesic distance between
their home and all nearby churches. Tables 3.4-3.7 summarize choice set and chosen church
statistics by denomination. The median churchgoer lived 3.9 miles from their chosen church with
75% living within 11.4 miles. Using 50 miles, the 90th percentile of the chosen church
distribution, a “church choice set” can be defined as all churches within this radius from an
individual’s home. This choice set is then filtered on the assumption that individuals, when
choosing a church, generally restrict their options to churches within their chosen
denominational family; a Mainline Protestant is more likely to choose another Mainline
Protestant church if they defect denominations rather than an Evangelical Protestant church or a
Jewish synagogue, for example. Restricting the churchgoer sample to only those with at least one
eight-digit geohash match and taking a random two-thirds sample of Evangelical Protestants for
data size limitations, the total church choice set space constitutes 357,109,810 candidate
churches for 464,212 individuals, with each choice set averaging 769.3 churches within 50 miles
and the same denominational family. If only candidate churches of the same denomination as
selected are considered, total choices reduce to 142,821,219 candidate churches for an average
choice set size of 307.7 churches.
The “daily panel” dataset covers the period from August 1, 2016 to January 31, 2017, a
total of 184 days. The 2016 presidential election occurs just over halfway through this period, on
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the hundredth day of the panel. The panel follows 207,917 regular churchgoers over this sixmonth period for a total of 38,256,728 person-day observations. By construction, this panel only
counts church attendance at the regular churchgoer’s modal church prior to the 2016 election,
meaning any attendance while out of town is not included but the effect of church-changing postelection is captured. The median regular churchgoer was observed attending church twice per
month and spending 1.32 hours at church per month. The median church trip was 90.5 minutes
long, although the median individual spent only 39.6 minutes at church per trip. The mean
churchgoer spent more time at church, attending 6.6 times for an average of 3.1 hours at church
each month. Time at church per month varied greatly by denomination: at the maximum, the
median Jehovah’s Witness churchgoer spent 3.06 hours per month and the LDS churchgoer spent
3.05 hours per month at church while the median Episcopalian churchgoer spent only 0.84 hours
per month at church.
The “church change” dataset is a subset of the daily panel dataset for regular churchgoers
with different modal churches before and after the election and who did not return to their preelection modal church post-election. This procedure identified 45,483 likely “church-changers”,
21.9% of the regular churchgoer sample. Jewish adherents and Buddhists changed places of
worship the most, with over 30% of their sample switching after the election. Among Christian
denominations, 28.7% of Episcopalians and 27.1% of United Church of Christ members changed
churches while only 17.0% of Mormons, 15.9% of Baptists, and 13.6% of Jehovah’s Witnesses
changed churches after the election. At least 37% of church changes involved a distance change
of over 100 miles and 42% of over 50 miles, likely implying the church change was due to
relocating, not from switching Sunday destinations. Among those with a sub-fifty-mile church
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change distance, Episcopalians remained the most likely the swap at 18.2% while Jehovah’s
Witnesses remained the least likely at 9.6%.
4.1. Determining Partisanship
Individuals were assigned a partisan likelihood based on the results of the 2016
presidential election in their imputed home precinct. If a precinct voted 60%-40% for Clinton,
there is assumed to be a 60% likelihood any given individual in that precinct identified as a
Democratic voter around the time of the election. This measure was shown to be highly
representative of state-level voting patterns when using SafeGraph smartphone tracking data by
Chen and Rohla (2018).
Determining partisanship for a church is less straightforward. The first question worth
asking might be, “What do we mean by a church’s partisanship?” A church’s partisanship may
originate from three possible sources: from the political views of the congregation, from the
political views of the church’s pastor or other leadership, or from broader denominational
dictates. As Djupe et al. (2017) establish, the decision to attend a church for political reasons
tends to stem from whether parishioners agree with the views of a church’s pastor and other
leadership. Further, as congregational views can only be surmised by observed parishioners, any
estimate of congregational views may suffer from small sample bias or other selection biases in
practice. Using the leanings of a church’s pastor may therefore be a more appropriate measure.
Identifying the home address for the pastor of every church is either highly difficult or an
invasion of privacy. As many pastors live close to their church, we could simply calculate the
pastor’s leaning based on the precinct results for the location of their church. While a
computationally straightforward measure, this approach discards much useful information about
denominational attributes which may supersede local effects. Alternatively, as churches often
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have strong institutional inertia, the precinct results from a more “typical” election such as the
2012 presidential election may better capture pastor leanings.
This chapter constructs another possible measure which captures both this inertia and
incorporates denominational characteristics. Using partisan voter registration statistics as
documented by Hersh and Malina (2017), the 2012 vote share of a church’s precinct is Bayesian
updated based on the denomination of the church. For a church in precinct $k$ belonging to
denomination $m$, the estimate the likelihood of being Democratic-leaning based on the two2016
party Democratic registration share 𝐷𝑚
as

2016
𝐷𝑘,𝑚
≡ 𝑃(𝐷|𝑚) =

𝑃(𝑚|𝐷)𝑃(𝐷𝑘2012 )
𝑃(𝑚|𝐷)𝑃(𝐷𝑘2012 ) + 𝑃(𝑚|𝑅)𝑃(𝑅𝑘2012 )

Non-denominational churches, while not technically within any denomination, are treated as
belonging to a general “evangelical super-denomination” for the purposes of this updating. For
denominations not captured by Hersh and Malina (2017), data was supplemented with laity
political views as measured by Lipka (2014). The only exception is for Jehovah’s Witnesses, as
their leadership is mandated to be politically neutral and their members are instructed not to vote;
they were assigned a weight of one on denominational leanings, rendering all Jehovah’s Witness
churches politically equivalent.
5. Results
5.1 Selection and Willingness to Travel
Table 3.8 depicts results for IV regressions by denomination which regress each
individual’s binary choice of church on properties of candidate churches within their church
choice set. Home-church political disagreement is instrumented for by work-church political
disagreement while home-church physical distance is instrumented for by work-church physical
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distance. Stock-Yogo and excluded instrument tests, shown in Table 3.9 universally suggest both
instruments are strong for each denomination's regression.
The first two columns display the estimated coefficients for political disagreement
likelihood and home-church physical distance. The last column calculates each denomination’s
willingness to travel in miles for a guaranteed political match compared to a guaranteed political
mismatch. All regressions use fixed effects and cluster errors for each individual. Additional
variables included but not reported here include various candidate church properties at the block
group level: population density, college completion proportion, racial and ethnic proportions,
median household income, and rural status.
Every statistically significant estimate for political disagreement likelihood and physical
distance returns a negative coefficient, as expected. The denominations most sensitive to political
differences are Baptists, Pentecostals, Holiness, Methodists, Reformed, Orthodox, and NonChristians while no statistically significant impact is identified for Historically Black Protestants,
Mormons, and Lutherans. Baptists, Holiness, Mormons, Lutherans, and Methodists display the
strongest sensitivities to distance while Jehovah’s Witnesses, Orthodox, and Non-Christians
appear less sensitive to driving longer distances to attend church.
When both of these factors are taken into consideration, willingness to travel for political
similarity can be calculated, as reported in Table 3.8’s final column. Outside of the urban-heavy
Orthodox and Non-Christian groups, which return very high estimates of WTT, the
denominations with the highest estimates appear to be evangelical and conservative Protestant
groups: Adventists, Baptists, Pentecostals, Holiness, Non-Denominationals, and Reformed all
would travel more than 3.5 additional miles one-way for a 100% political match over a 0%
match. Catholics, Mainline Protestants, and Restorationists all display a low WTT, especially
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Mormons and Lutherans, whose WTT cannot be differentiated meaningfully from zero. While
this result is expected for Mormons given LDS church assignment processes and high propensity
for selecting residences near other Mormons, the non-significant estimate for Lutherans is
surprising, especially given the large political differences between Lutheran sub-denominations.
This may suggest Lutheran churchgoers place little weight on cleavages within Lutheran clergy
or are less likely to view church as a source for political insight relative to other community or
cultural factors. In general, lower estimates for WTT among Mainline Protestants may reflect
differential levels of importance of religion in daily life and lesser demands placed on individual
behavior relative to conservative and evangelical denominations.
For a weekly churchgoer driving to and from church, assuming they drive a vehicle
which attains 25 miles per gallon at $3 per gallon of fuel, this translates into an additional yearly
$58.53 for Reformed, $54.06 for Pentecostals, $48.09 for Baptists, $47.07 for Adventists, and
$43.40 for Non-Denominationals. 22 On the low end, Catholics are willing to pay $29.91,
Episcopalians $27.32, Anabaptists $26.85, and Jehovah’s Witnesses $21.11. These estimates do
not include other costs of additional driving distance including the value of time, opportunity
costs, vehicle depreciation, or increased accident risk.
5.2. Attendance Likelihood
Table 3.10 reports 2SLS estimates modeling the binary decision to attend church or not
using the six-month panel around the 2016 Election. Attendance is based upon each individual’s
modal “home” church over the entire time span; if an individual is on vacation or changes
churches, time recorded at their home church will be zero. All estimates include individual,

22

Non-Christians cannot be assumed to attend weekly, but if they did, their estimates would be $226.56 for
Buddhists, $175.58 for Jews, and $158.49 for Muslims.
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monthly, denominational, day-of-week, and holiday weekend controls. The table displays results
for six denominational groups and instruments for political and physical distance as well as their
interactions with time from the election. Results reported here are similar to those used in the
first-stage of the IV-Heckman discussed below, but are more easily interpretable. In every case,
high Cragg-Donald and excluded instrument F-statistics suggest high levels of instrument
strength.
Political disagreement measures strongly relate to lower attendance rates for every
denominational grouping. Catholics displayed the highest sensitivity in attendance due to
political disagreement, where a guarantee of political mismatch lowered attendance by almost
one-third. Every other denominational grouping showed lower sensitivities, with political
mismatch lowering attendance by 12-18%, with conservative Protestants showing least
sensitivity and non-Christians the highest. For Mainline Protestants, evangelicals, and Mormons,
increasing temporal proximity prior to the election further reduced attendance, dropping by
approximately 0.1% likelihood per day. At the time of the election, this means an additional 11%
reduction in attendance for political mismatch, nearly doubling the effect. Following the election,
Catholics, Mainliners, evangelicals, and non-Christians saw an increase in attendance given
political mismatch as the temporal distance from the election widened, suggesting declining
political salience over time—perhaps a “healing of wounds.” Mormons did not see a rise in
attendance post-election, although their initial pre-election decline was only statistically
significant at the 10% level.
Other estimates show physical distance decreases attendance and that there does exist a
trade-off between physical and political distance. All denominational groupings showed a mean
rise in attendance in the run-up to the election and a smaller drop-off thereafter. This suggests
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churchgoers may turn to their pastors and church communities for guidance as an important
election nears.
These results augment the previous section’s WTT findings. Catholics, for example,
would be willing of attend church 32.5% more often when politically matched as opposed to
politically mismatched, implying an abatement of political disagreement would produce
additional 17 yearly trips to church for an otherwise weekly churchgoer. As the mean Catholic
attended a church 4.08 miles from home, this equates to an additional $16.65 in mean yearly fuel
costs under the same conditions as the prior section. The additional mean yearly fuel costs come
to $7.70 for Mainline Protestants, $6.97 for conservative Protestants, $8.11 for evangelicals,
$5.49 for LDS, and $11.38 for non-Christians. On Election Day 2016, political salience
increased these additional mean yearly fuel costs willing to be paid to $13.97 for Mainline
Protestants, $12.75 for evangelicals, and $8.72 for Mormons.
Additionally, churchgoers will likely forgo donations when not attending church. Recent
surveys suggest the average churchgoer donates $1,190 per year to their church, with Christians
below average at $817 (Coleman, 2017); this number is likely an upper bound as social
desirability bias often leads to over-reporting of charitable giving for a large majority of survey
respondents (Lee and Sargeant, 2011). Among Christians, Catholics donate only $511.58 per
year, far less than the $1,176.46 of Mainline Protestants, $1,456.66 of conservative Protestants,
$1,566.23 of evangelical Protestants, and $1,648.17 of Mormons. This survey suggests
mitigating political distance would allow the average Catholic to donate $166.21 more per year,
Mainline Protestant $168.59 more, conservative Protestant $178.88 more, evangelical $207.37
more, and LDS $264.37 more, assuming equal weekly donations. With Election Day 2016-levels

121

of partisan salience, these numbers would increase to $309.76 for Mainline Protestants, $332.67
for evangelicals, and $429.18 for Mormons.
5.3. Time at Church
Table 3.11 reports IV-Heckman estimates on church attendance time for the same six
denominational groupings. For each non-LDS grouping, strong positive selection is observed as
indicated by the large positive coefficients on the Inverse Mills ratio. For both types of distances,
we see the opposite responses than might have been anticipated: both distances related to
increased attendance time conditional on attending for most denominational groupings. Mainline,
conservative, and evangelical Protestants saw a 6-23 minute increase in time at church in the
presence of inferred political mismatch. Catholics, LDS, and non-Christians did not significantly
vary their time at church by political agreement. Catholics, conservative Protestants,
evangelicals, and Mormons all saw an increase in time at church with physical distance
conditional on attendance.
There are several plausible explanations for these effects. First, less strongly committed
churchgoers may be more likely to both attend the closest church, thereby suggesting a strong
political match, and to spend minimal time at church. A second possibility is that increased
physical distance means less frequent attendance, but an increased social schedule when in
attendance—same number of people to catch up with, but more to catch up on. A third
possibility is political differences create more opportunities for political discussions which
lengthen time at church; these conversations may be more palatable in an environment with the
common social bond of a shared faith. A final possibility is a mis-assignment issue where those
who attend a politically-mismatched church may be outliers in their precincts who represent the
political minority at systemically higher rates.
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The interaction of political and physical distance was not statistically significant for any
grouping. Only Mainline Protestants showed an effect of political salience on mismatch effects,
with a 0.012 minute reduction per day in time at church in the presence of mismatch, or 12 fewer
minutes by Election Day. Only LDS churchgoers saw an effect on church time post-election,
where political differences seemed to actually worsen time at church with further temporal
distance. This may reflect a backlash by some members to perceptions of support or lack thereof
for Donald Trump.
Catholics and Protestants saw a mean reduction in time at church in the run-up to the
election, perhaps due to a shifting composition as less frequent churchgoers attended more often.
However, LDS and non-Christians saw an increase in mean church time as Election Day neared.
Following the election, all groups saw a decline in mean church time.
5.4. Changing Churches
Table 3.12 reports results for difference-in-difference models analyzing the determinants
of regular churchgoers who changed modal churches after the election. This utilizes an
individual-day panel, but only includes days when an individual actually attended church.
Individual, monthly, and denominational fixed effects are included while errors are clustered at
the individual level. The dependent variable is a binary variable which reports whether the
church attended matches the pre-election modal church.
Column one reports that individuals changed churches 3.6% more if their modal preelection church saw guaranteed disagreement compared to guaranteed agreement. This effect
appears the not depend on temporal proximity to the election. Column two demonstrates that
church changing is strongly related to how Republican an individual’s home precinct was, and
that Republican precinct residents were also much more strongly sensitive to political
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disagreement than Democratic precinct residents. For example, a churchgoer in a 75% Trump
precinct with a 75% probability of disagreement changed churches 10.9% of the time while a
churchgoer in a 75% Clinton precinct with a 75% change of disagreement changed on 0.5% of
the time.
Column three suggests that the volume of political advertising reduced church changing
in general, with a positive but insignificant interacted effect with political disagreement on
church changing. This estimate implies the volume of advertising seem by the Orlando DMA
reduced church changing likelihood by about 5%. This finding is consistent with church time
expenditure results which suggest political salience generally increases church adherence except
for those with high levels of political disagreement.
Table 3.13 demonstrates that individuals who had a greater than 40% chance of initial
political disagreement tended to reduce their political disagreement when changing churches, and
that this effect increased as initial disagreement likelihood increased. Republican precinct
residents decreased their disagreement when changing churches slightly more than Democratic
precinct residents did. As shown in Figure 3.3, individuals which very high levels of initial
disagreement changed the most dramatically; those with a greater than 80% initial disagreement
likelihood chose a church which reduced this chance by over half, implying partisan sorting in
church attendance did occur following the election.
5.5. Total Willingness to Pay
Table 3.15 summarizes willingness to pay for political similarity by denomination
grouping. Combining estimates for the church selection and attendance models suggests the
lower bound on mean willingness to pay ranges from $204-283 per year depending on the
denomination. This represents 15.9-17.3% of mean yearly church contributions for Protestants
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and LDS members and $41.6 of mean contributions for Catholics. This “partisan tithe” equates
to 8-9 weeks of mean church contributions for Protestants and LDS under normal conditions and
22 weeks for Catholics. Under Election Day 2016 levels of political salience, these estimates rise
to $269-$451 per year, or 23.1-30.0% of mean yearly contributions for Protestants and LDS
members and 52.6% for Catholics. This represents 12-16 weeks of mean contributions for
Protestants and LDS and 27 weeks for Catholics.
6. Conclusion
This chapter explores how individuals value political similarity in choosing where to
attend church, how often they attend, how long they stay, and whether to switch. To do so, it
employs a large, powerful dataset which combines smartphone location data, web-scraped
church locations, and precinct-level election data to observe church attendance and estimate
political views for individuals and churches. This dataset allows for a reveal preference approach
to evaluating individual church decision-making, a methodology which overcomes many
traditional problems with religious data collection and inference.
A theoretical framework motivates the key mechanism: the willingness of individuals to
drive farther to attend a more politically similar church if nearby churches produce a political
mismatch. Travel incurs costs which can be measured and economically assessed. The
framework also reveals a potential endogeneity issue between an individual’s home location and
their observed physical and political distances traveled, but supplies a solution in the form of
instrumenting work-church distances for home-church distances. These instruments set up twostage least squares and instrument variable Heckman selection models to empirically estimate
churchgoing decisions.
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Empirical results measure individual willingness to travel for political similarity.
Willingness to travel is strongest for more conservative Protestant denominations and nonsignificant for restorationist churches practicing church assignment. When converted to travel
costs, this willingness was valued at $20-60 per year. Attendance rates also declined when
political distance rose, especially for Catholics. This effect heightened with temporal proximity
to the 2016 Presidential Election and waned thereafter. This effect is valued at an additional $717 per year in direct travel costs and $166-264 in lessened church contributions. Time spent at
church showed a positive relationship with political distance, and some possible reasons for this
counter-intuitive effect are considered. Last, this chapter explores those individuals who changed
churches, finding a positive relationship between church changing and initial partisan
disagreement, especially for those from more Republican precincts.
The overall results may suggest more conservative or Republican churchgoers place a
higher value on partisan agreement with their church. There are several possible explanations for
this effect. It may be that conservative churchgoers care more about the politics of their church
than community or theology relative to liberal churchgoers or that conservative churchgoers are
especially “on guard” to counter-programming. Alternatively, liberal churchgoers may take their
church’s teachings as less prescriptive and thus have less crossover between the messages they
hear at church and their everyday lives, interpreting the message as non-authoritative in how they
live their daily lives. That mainline and evangelical Protestants behave symmetrically with
regard to political salience in their church attendance suggests whatever difference exists
between conservative and liberal churchgoers was unlikely to be unique to the 2016 Presidential
Election, but a broader effect concerning how politics and religion intersect in daily life.
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Table 3.1. Observed Denominational Distribution
Denomination
Churches
Likely Churchgoers
Classical Christianity
21,626
8.0%
283,401 11.7%
Catholic
20,376
7.6%
270,373 11.1%
Orthodox
1,250
0.5%
13,028
0.5%
Mainline Protestant
52,531 19.5%
482,260 19.9%
Episcopal/Anglican
7,319
2.7%
80,430
3.3%
Lutheran
17,546
6.5%
138,653
5.7%
Evangelical Lutheran
8,708
3.2%
72,834
3.0%
Missouri Synod
6,030
2.2%
46,981
1.9%
Wisconsin Synod
1,204
0.4%
Methodist
14,219
5.3%
123,244
5.1%
Metropolitan Community Church
99
0.0%
1,394
0.1%
Presbyterian
9,113
3.4%
91,466
3.8%
United Church of Christ
4,235
1.6%
47,073
1.9%
Conservative Protestant
33,282 12.4%
217,905
9.0%
Adventist
4,809
1.8%
32,422
1.3%
Anabaptist
6,914
2.6%
29,622
1.2%
Holiness
8,083
3.0%
54,966
2.3%
Church of the Nazarene
4,806
1.8%
34,123
1.4%
Reformed
13,476
5.0%
100,895
4.2%
Church of Christ
9,610
3.6%
77,037
3.2%
Disciples of Christ
918
0.3%
7,992
0.3%
Evangelical Protestant
148,482 55.1% 1,165,895 48.0%
Baptist
59,785 22.2%
428,635 17.7%
Black Protestant
4,235
1.6%
25,708
1.1%
Calvary Chapel
782
0.3%
14,207
0.6%
Charismatic/Pentecostal
38,610 14.3%
238,506
9.8%
Apostolic
8,296
3.1%
23,325
1.0%
Assemblies of God
7,114
2.6%
50,958
2.1%
Church of God
9,540
3.5%
58,907
2.4%
Foursquare Gospel
2,822
1.0%
35,567
1.5%
Full Gospel
1,463
0.5%
11,222
0.5%
Vineyard
466
0.2%
7,196
0.3%
Ethnic Protestant
158
0.1%
2,110
0.1%
Non-Denominational
44,912 16.7%
456,759 18.8%
Restorationist
13,908
5.2%
166,505
6.9%
Christian Science
1,113
0.4%
54,966
2.3%
Jehovah’s Witnesses
6,008
2.2%
45,178
1.9%
Latter-Day Saints (Mormon)
6,787
2.5%
66,361
2.7%
Other Religions
8,807
3.3%
123,932
5.1%
Buddhism
1,539
0.6%
22,534
0.9%
Islam
2,081
0.8%
33,382
1.4%
Judaism
3,170
1.2%
66,718
2.8%
N
269,330
2,426,998
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Regular Churchgoers
21,661 10.4%
21,134 10.2%
527
0.3%
37,329 18.0%
4,954 2.4%
11,453 5.5%
5,354 2.6%
4,253 2.0%
679
0.3%
12,099 5.8%
54
0.0%
6,773 3.3%
1,996 1.0%
19,159 9.2%
2,144 1.0%
2,577 1.2%
4,708 2.3%
2,867 1.4%
9,730 4.7%
6,725 3.2%
801
0.4%
103,955 50.0%
45,801 22.0%
1,349 0.6%
1,319 0.6%
19,018 9.1%
1,635 0.8%
5,505 2.6%
4,266 2.1%
2,386 1.1%
905
0.4%
435
0.2%
79
0.0%
36,389 17.5%
20,769 10.0%
920
0.4%
7,178 3.4%
12,671 6.1%
4,046 1.9%
563
0.3%
1,117 0.5%
2,268 1.1%
207,917

Table 3.2. Summary Statistics for Regular Churchgoers
Variable
Mean
S.D.
Min.
Android Smartphone OS
0.5677 0.4954
0
Pings Matched at Eight-Digit Geohash
0.4394 0.3005
0
Home-Work Physical Distance (in miles)
4.84
8.75
0
Attended Nearest Church
0.1697 0.3754
0
Attended Nearest Church of Denomination
0.4076 0.4914
0
Home Precinct Clinton Proportion
0.3865 0.2025
0
Home Precinct Trump Proportion
0.5477 0.2023
0
Home Census Block White Proportion
0.7589 0.2871
0
Home Census Block Black Proportion
0.079 0.1862
0
Home Census Block Hispanic Proportion
0.1191 0.1921
0
Home Census Block White Proportion
0.0336 0.0938
0
Home Block Group Pop. Density (per sq. mi.)
2,871
9,001
0.2
Home Block Group College Degree Proportion
0.2793 0.1612 0.0034
Home Block Group Median Household Income
64,062 30,026 2,499
Home Block Group Average Commute Time
27.26
7.63
2.5
Only includes individuals for whom all independent variables are available.
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Max.
1
1
108.76
1
1
1
1
1
1
1
1
202,933
0.9377
250,001
80.63

Table 3.3. Means for Regular Churchgoers by Denomination
Android Home-Work
Nearest of
Denomination
OS
Dist
Nearest
Denom.
Christian
Adventist
0.6987
4.79
0.2044
0.5298
Anabaptist
0.6215
5.21
0.3353
0.5381
Baptist
0.5263
5.12
0.1514
0.2595
Black Protestant
0.7293
4.84
0.2151
0.5028
Catholic
0.5278
5.05
0.1477
0.5575
Charismatic/Pentecostal
0.5874
4.91
0.1839
0.3445
Episcopal
0.5377
4.50
0.1669
0.6022
Holiness
0.5957
4.78
0.2092
0.5291
Jehovah’s Witnesses
0.6688
4.14
0.0657
0.5789
Latter-Day Saints (Mormon)
0.6329
4.27
0.2931
0.6003
Lutheran
0.5915
4.77
0.1946
0.4386
Methodist
0.5345
4.97
0.1716
0.5583
Non-Denominational
0.5643
4.89
0.1413
0.2559
Orthodox
0.5878
4.44
0.1588
0.5946
Presbyterian
0.5617
4.36
0.1493
0.5084
Reformed
0.5617
4.92
0.1744
0.4169
United Church of Christ
0.5975
5.34
0.2431
0.6200
Non-Christian
Buddhism
0.5730
3.28
0.1861
0.5036
Islam
0.6427
4.11
0.1466
0.5148
Judaism
0.5360
4.20
0.1421
0.4406
Only includes individuals for whom all independent variables are available.
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Clinton
0.4748
0.3708
0.3524
0.5629
0.4115
0.3941
0.4409
0.3733
0.5053
0.2913
0.3786
0.3433
0.4026
0.4984
0.4094
0.3623
0.4429
0.6211
0.6113
0.5618

Table 3.4. Church Choice Set Statistics by Denomination
Denomination
Individuals
All Choices Mean Size
Overall
129,975
71,974,677
553.8
Christian
Adventist
1,392
1,012,050
727
Anabaptist
1,564
948,604
606.5
Baptist
29,242
13,514,405
462.2
Black Protestant
841
651,489
774.7
Catholic
13,344
8,151,697
610.9
Charismatic/Pentecostal
11,569
6,081,512
525.7
Episcopal
2,800
1,623,535
579.8
Holiness
2,812
1,316,963
468.3
Jehovah’s Witnesses
5,453
4,301,041
788.7
Latter-Day Saints (Mormon)
9,888
4,849,607
490.5
Lutheran
7,007
3,250,859
463.9
Methodist
7,137
2,988,596
418.7
Non-Denominational
22,889
12,961,696
566.3
Orthodox
362
399,374
1,103.2
Presbyterian
4,010
2,584,854
644.6
Reformed
5,979
2,965,824
496
United Church of Christ
1,121
738,125
658.5
Non-Christian
Buddhism
339
499,608
1,473.8
Islam
777
1,097,554
1,412.6
Judaism
1,449
2,037,284
1,406.0
Only includes individuals for whom all independent variables are available.
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Table 3.5. Summary Statistics for Choice Sets and Chosen Churches
Variable
Mean
S.D.
Min.
Choice Sets
Home-Church Political Disagreement Prob.
0.3732
0.132
0
Home-Church Physical Distance (in miles)
12.07
5.15
0.002
Work-Church Political Disagreement Prob.
0.3771 0.1344
0
Work-Church Physical Distance (in miles)
27.46
88.06
0.001

Max.
1
20
1
761.8

Church Population Density (per sq. mile)
Church College Degree Proportion
Church Median Household Income
Church White Proportion
Church Black Proportion
Church Hispanic Proportion
Church Asian Proportion
Church Clinton Proportion
Church Trump Proportion
Church Obama Proportion
Church Romney Proportion
Chosen Churches
Home-Church Political Disagreement Prob.
Home-Church Physical Distance (in miles)
Work-Church Political Disagreement Prob.
Work-Church Physical Distance (in miles)

9,594
0.2927
57,275
0.5297
0.1986
0.1867
0.0557
0.585
0.3571
0.6047
0.3775

19,206
0.2073
29,963
0.3231
0.2684
0.223
0.0984
0.2512
0.2384
0.2504
0.2472

0
0
4,200
0
0
0
0
0
0
0
0

215,500
1
247,868
1
1
1
0.9132
1
1
1
1

0.3647
4.39
0.3741
5.90

0.1009
4.45
0.1052
8.63

0
0.002
0
0

0.9684
19.99
0.9546
108.6

Church Population Density (per sq. mile)
Church College Degree Proportion
Church Median Household Income
Church White Proportion
Church Black Proportion
Church Hispanic Proportion
Church Asian Proportion
Church Clinton Proportion
Church Trump Proportion
Church Obama Proportion
Church Romney Proportion

3,185
0.2792
56,455
0.7035
0.1064
0.1279
0.0325
0.4178
0.5133
0.4526
0.5275

9,000
0.168
26,803
0.2534
0.1773
0.1762
0.0677
0.2097
0.2067
0.2083
0.2092

0.3
0.0034
4,200
0
0
0
0
0
0
0
0

215,500
0.9377
247,344
1
1
1
0.8977
1
1
1
1
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Table 3.6. Choice Set Means and Standard Deviations by Denomination
Coll.
Variable
Pol. Disag. Distance Density
Deg.
Income
Christian
Adventist
0.3438
11.84
15,453
0.3026
58,886
(0.1454)
(5.20) (25,837) (0.2034) (31,628)
Anabaptist
0.3671
12.13
9,081
0.2724
56,676
(0.1253)
(5.17) (17,941) (0.1829) (27,451)
Baptist
0.3914
12.08
6,598
0.2688
53,157
(0.1380)
(5.21) (15,277) (0.1861) (27,931)
Black Protestant
0.4013
11.55
12,448
0.2973
56,736
(0.1466)
(5.29) (22,937) (0.2063) (31,467)
Catholic
0.3869
12.21
11,744
0.3046
59,425
(0.1218)
(5.11) (21,616) (0.2027) (31,715)
Charismatic/Pentecostal
0.3725
12.01
9,960
0.2815
55,555
(0.1348)
(5.26) (19,801) (0.1928) (28,901)
Episcopal
0.3819
12.02
11,471
0.3120
59,979
(0.1248)
(5.21) (21,637) (0.2054) (32,797)
Holiness
0.3881
12.05
7,373
0.2752
54,782
(0.1178)
(5.27) (15,370) (0.1878) (27,849)
Jehovah’s Witnesses
0.3537
11.92
11,440
0.2948
57,743
(0.1359)
(5.13) (19,706) (0.2010) (30,452)
Latter-Day Saints (Mormon) 0.3544
11.69
5,605
0.3170
62,516
(0.1259)
(5.21) (9,949) (0.1762) (27,589)
Lutheran
0.3934
12.28
8,168
0.3005
58,355
(0.1074)
(5.14) (16,822) (0.1936) (29,279)
Methodist
0.4080
12.33
5,692
0.2807
55,204
(0.1133)
(5.19) (13,386) (0.1877) (28,852)
Non-Denominational
0.3870
12.20
9,146
0.2948
57,691
(0.1222)
(5.17) (18,560) (0.1956) (29,961)
Orthodox
0.3664
11.96
18,592
0.3369
63,639
(0.1310)
(5.14) (27,506) 0.2181
(35,119)
Presbyterian
0.3904
12.26
9,526
0.2991
57,891
(0.1119)
(5.11) (18,351) (0.2013) (31,160)
Reformed
0.3878
12.10
7,920
0.2805
55,435
(0.1296)
(5.21) (16,918) (0.1903) (28,704)
United Church of Christ
0.3803
12.19
11,614
0.3059
59,464
(0.1197)
(5.14) (21,897) (0.2010) (30,859)
Non-Christian
Buddhism
Islam
Judaism

0.3076
(0.1381)
0.3891
(0.1344)
0.4113
(0.1230)

11.34
(5.13)
11.61
(5.17)
11.92
(5.07)
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23,799
(30,105)
22,709
(30,398)
24,187
(31,098)

0.3323
(0.2196)
0.3310
(0.2165)
0.3371
(0.2173)

61,459
(34,269)
61,931
(34,173)
62,818
(34,641)

White

Clinton

0.4524
(0.3224)
0.5829
(0.3422)
0.5403
(0.3153)
0.4768
(0.3240)
0.5093
(0.3318)
0.5213
(0.3241)
0.5135
(0.3242)
0.5633
(0.3251)
0.4387
(0.3176)
0.6396
(0.2781)
0.5833
(0.3233)
0.5902
(0.3135)
0.5326
(0.3186)
0.4552
(0.3265)
0.5225
(0.3264)
0.5400
(0.3247)
0.5685
(0.3374)

0.6450
(0.2394)
0.5550
(0.2569)
0.5529
(0.2610)
0.6408
(0.2477)
0.6204
(0.2393)
0.5878
(0.2523)
0.6170
(0.2414)
0.5622
(0.2478)
0.6503
(0.2274)
0.4532
(0.2455)
0.5776
(0.2366)
0.5378
(0.2518)
0.5867
(0.2431)
0.6819
(0.2245)
0.6013
(0.2458)
0.5682
(0.2530)
0.6095
(0.2386)

0.3854
0.7338
(0.3188) (0.2053)
0.4027
0.7109
(0.3159) (0.2167)
0.4013
0.7197
(0.3200) (0.2139)

Table 3.7. Chosen Church Means and Standard Deviations by Denomination
Coll.
Variable
Pol. Disag. Distance Density
Deg.
Income
Christian
Adventist
0.3640
4.90
4,690
0.2466
51,080
(0.1071)
(5.09) (11,901) (0.1538) (24,557)
Anabaptist
0.3665
3.93
3,039
0.2553
53,572
(0.0839)
(4.70) (8,919) (0.1361) (19,254)
Baptist
0.3659
4.84
1,901
0.2362
49,469
(0.1045)
(4.60) (5,507) (0.1451) (22,225)
Black Protestant
0.4142
4.57
4,400
0.2106
41,082
(0.1634)
(5.02) (9,523) (0.1579) (20,910)
Catholic
0.3806
4.08
3,299
0.2935
59,185
(0.0842)
(4.04) (9,691) (0.1753) (28,513)
Charismatic/Pentecostal
0.3672
4.68
2,862
0.2280
48,292
(0.0981)
(4.77) (8,130) (0.1400) (20,151)
Episcopal
0.3891
4.33
3,406
0.3233
55,288
(0.0873)
(4.58) (8,641) (0.1916) (31,258)
Holiness
0.3761
4.29
2,267
0.2325
49,400
(0.0789)
(4.64) (5,364) (0.1388) (20,829)
Jehovah’s Witnesses
0.3687
4.65
4,274
0.2506
55,524
(0.1056)
(4.11) (9,715) (0.1501) (24,365)
Latter-Day Saints (Mormon) 0.3086
2.69
2,701
0.3257
66,166
(0.1365)
(3.57) (5,408) (0.1452) (25,583)
Lutheran
0.3798
4.39
2,386
0.2918
58,470
(0.0731)
(4.58) (6,197) (0.1580) (24,120)
Methodist
0.3778
4.11
1,651
0.2614
52,534
(0.0823)
(4.34) (3,569) (0.1542) (24,517)
Non-Denominational
0.3787
4.96
2,741
0.2821
56,522
(0.0875)
(4.69) (7,984) (0.1698) (27,864)
Orthodox
0.3786
5.70
6,786
0.3569
63,470
(0.0976)
(5.58) (15,865) (0.2052) (34,498)
Presbyterian
0.3896
4.50
2,987
0.3052
56,225
(0.0795)
(4.61) (6,864) (0.1848) (30,536)
Reformed
0.3674
4.74
2,309
0.2567
51,533
(0.0907)
(4.79) (5,684) (0.1489) (22,716)
United Church of Christ
0.3812
4.07
3,248
0.3110
59,764
(0.0825)
(4.72) (8,453) (0.1869) (27,858)
Non-Christian
Buddhism
Islam
Judaism

0.3327
(0.1094)
0.3805
(0.1203)
0.4227
(0.1290)

5.18
(5.46)
4.58
(4.75)
4.46
(4.49)
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16,221
(28,769)
13,577
(24,464)
10,390
(21,672)

0.4537
(0.2296)
0.3617
(0.1923)
0.4826
(0.2005)

62,287
(40,639)
57,504
(33,010)
75,586
(39,884)

White

Clinton

0.6041
(0.3052)
0.7799
(0.2466)
0.6952
(0.2462)
0.4918
(0.3019)
0.7299
(0.2606)
0.6865
(0.2575)
0.7206
(0.2305)
0.7463
(0.2387)
0.5679
(0.3021)
0.7721
(0.1759)
0.8120
(0.1895)
0.7690
(0.2111)
0.7099
(0.2416)
0.6838
(0.2429)
0.7324
(0.2266)
0.7265
(0.2439)
0.8129
(0.2081)

0.4927
(0.2313)
0.3835
(0.1918)
0.3833
(0.2132)
0.6124
(0.2461)
0.4327
(0.1926)
0.4122
(0.2110)
0.4798
(0.1905)
0.3937
(0.1811)
0.5007
(0.2212)
0.2979
(0.1759)
0.3923
(0.1622)
0.3739
(0.1728)
0.4212
(0.1938)
0.5212
(0.2095)
0.4314
(0.1811)
0.3906
(0.1970)
0.4573
(0.1898)

0.6425
0.6524
(0.2521) (0.1828)
0.5126
0.6344
(0.2713) (0.1959)
0.6946
0.5884
(0.2081) (0.1745)

Table 3.8. Church Choice Results by Denomination
D.V.: Church Chosen
Pol. Disag.
Distance
N
𝑅2
WTT
Adventist
-0.00147
-0.00039
1,012,050
0.0075
3.7717
(0.00047)***
(0.00002)***
(1.2299)***
Anabaptist
-0.00129
-0.0006
948,604
0.008
2.1517
(0.00066)*
(0.00003)***
(1.1036)*
Baptist
-0.00269
-0.0007
13,514,405
0.0093
3.8531
(0.00018)***
(0.00001)***
(0.2695)***
Black Protestant
0.00006
-0.00035
631,022
0.005
-0.1759
(0.00057)
(0.00002)***
(1.6313)
Catholic
-0.00138
-0.00058
8,151,697
0.0113
2.3966
(0.00024)***
(0.00001)***
(0.4233)***
Charismatic/Pentecostal
-0.00259
-0.0006
6,081,512
0.009
4.3321
(0.00027)***
(0.00001)***
(0.4568)***
Episcopal
-0.00125
-0.00057
1,623,535
0.0103
2.189
(0.00058)**
(0.00002)***
(1.0251)**
Holiness
-0.00258
-0.00066
1,316,963
0.0099
3.9078
(0.00077)***
(0.00002)***
(1.1746)***
Jehovah’s Witnesses
-0.00063
-0.00037
4,301,041
0.0065
1.6915
(0.00025)**
(0.00001)***
(0.6708)**
Latter-Day Saints
-0.00071
-0.00066
4,736,283
0.0128
1.0685
(0.00073)
(0.00001)***
(1.1074)
Lutheran
0.00007
-0.00076
3,250,859
0.0126
-0.0911
(0.00058)
(0.00002)***
(0.7601)
Methodist
-0.00224
-0.00085
2,988,596
0.012
2.6277
(0.00059)***
(0.00002)***
(0.6922)***
Non-Denominational
-0.00207
-0.0006
12,961,696
0.0075
3.4772
(0.00019)***
(0.00001)***
(0.3216)***
Orthodox
-0.00292
-0.00021
399,374
0.0041
13.7868
(0.00085)***
(0.00002)***
(4.2634)***
Presbyterian
-0.00157
-0.00052
2,584,854
0.0078
3.0179
(0.00049)***
(0.00001)***
(0.9520)***
Reformed
-0.00288
-0.00061
2,965,824
0.0092
4.69
(0.00040)***
(0.00001)***
(0.6661)***
United Church of Christ
-0.00185
-0.00055
738,125
0.0086
3.3688
(0.00073)**
(0.00003)***
(1.3573)**
Buddhism
-0.00301
-0.00017
499,608
0.0041
18.1539
(0.00056)***
(0.00001)***
(3.6129)***
Islam
-0.00285
-0.00022
1,050,658
0.0032
12.6996
(0.00026)***
(0.00001)***
(1.0953)***
Judaism
-0.00287
-0.0002
1,944,864
0.0042
14.0688
(0.00032)***
(0.00001)***
(1.5959)***
Each row represents a separate regression. Additional controls at block group level for each church
in choice set: population density, college education proportion, racial proportions, median
household income, rural status. Includes individual fixed effects. Individual-level clustered
standard errors in parentheses: *** p<$0.01, ** p<$0.05, * p<$0.1
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Table 3.9. Church Choice Instrument Strength

Denomination
Adventist
Anabaptist
Baptist
Black Protestant
Catholic
Charismatic/Pentecostal
Episcopal
Holiness
Jehovah's Witnesses
Latter-Day Saints (Mormon)
Lutheran
Methodist
Non-Denominational
Orthodox
Presbyterian
Reformed
United Church of Christ
Buddhism
Islam
Judaism

Cragg-Donald Excl. F-stat
23,451
235.71
21,445
246.54
337,839
5,171.32
17,118
218.36
213,282
2,294.97
152,770
1,857.15
38,737
407.02
33,742
440.66
131,674
1,133.65
120,718
593.66
84,753
1,226.41
72,109
1,217.36
316,476
4,160.06
11,119
89.16
71,201
809.06
71,458
948.29
20,337
275.45
9,785
35,289
64,518

143

53.35
236.24
392.45

Table 3.10. 2SLS Results for Church Attendance Near 2016 Election
D.V.: Attended Church
Catholic
Mainline
Conservative
Pol. Disagreement Likelihood
-0.3249
-0.1433
-0.1228
(0.0531)***
(0.0281)***
(0.0358)***
Physical Distance
-0.0001
-0.0001
-0.0001
(0.0001)
(0.0001)***
(0.0001)**
Pol. Disag. x Phys. Dist.
-0.0001
0.0000
-0.0001
(0.0001)*
(0.0001)
(0.0001)*
Running Day, Pre-Election
0.0031
0.0020
0.0019
(0.0001)***
(0.0001)***
(0.0001)***
Running Day, Post-Election
0.0021
0.0000
-0.0002
(0.0002)***
(0.0002)
(0.0002)
RD-Pre x Pol. Disagreement
-0.0010
-0.0012
-0.0007
(0.0008)
(0.0005)**
(0.0004)
RD-Post x Pol. Disagreement
0.0047
0.002
0.0004
(0.0011)***
(0.0006)***
(0.0007)
N
2,535,670
5,386,634
4,308,142
Individuals
13,781
29,276
23,414
Evangelical
LDS
Non-Christian
Pol. Disagreement Likelihood
-0.1324
-0.1604
-0.1834
(0.0216)***
(0.0547)***
(0.0420)***
Physical Distance
-0.0001
0.0001
-0.0001
(0.0001)***
(0.0001)
(0.0001)**
Pol. Disag. x Phys. Dist.
-0.0001
0
-0.0001
(0.0000)**
(0.0001)
(0.0001)*
Running Day, Pre-Election
0.0019
0.0031
0.0016
(0.0000)***
(0.0001)***
(0.0001)***
Running Day, Post-Election
-0.0009
-0.0022
-0.0027
(0.0001)***
(0.0004)***
(0.0003)***
RD-Pre x Pol. Disagreement
-0.0008
-0.001
0.0029
(0.0003)***
(0.0006)*
(0.0005)***
RD-Post x Pol. Disagreement
0.0021
-0.0001
0.006
(0.0004)***
(0.001)
(0.0009)***
N
10,197,728
1,103,122
1,537,306
Individuals
55,423
5,996
8,355
Running day, pre-election begins August 1, 2016 and counts forward until November 8, 2016; running day,
post-election starts begins November 9, 2016 and counts forward until January 31, 2017.
Includes individual, monthly, denominational, church, holiday weekend, and day-of-week dummy variables.
All Cragg-Donald F-statistics in excess of 100,000, and all excluded instrument F-statistics in excess of 20.
Individual-church two-way clustered standard errors in parentheses: *** p<$0.01, ** p<$0.05, * p<$0.1
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Table 3.11. IV-Heckman Results for Time at Church Near 2016 Election
D.V.: Minutes at Church
Catholic
Mainline
Conservative
Pol. Disagreement Likelihood
-4.5731
9.7927
22.5176
(29.0516)
(3.9335)**
(8.9187)**
Physical Distance
0.0055
0.0038
0.0297
(0.0027)**
(0.0036)
(0.0105)***
Pol. Disag. x Phys. Dist.
0.0000
0.0000
0.0000
(0.0000)
(0.0000)
(0.0000)
Running Day, Pre-Election
-0.0058
-0.0047
-0.0124
(0.0010)***
(0.0008)***
(0.0010)***
Running Day, Post-Election
-0.0076
-0.0111
-0.0066
(0.0026)***
(0.0022)***
(0.0026)**
RD-Pre x Pol. Disagreement
-0.0091
-0.012
0.0022
(0.0085)
(0.0052)**
(0.0065)
RD-Post x Pol. Disagreement
-0.0072
-0.0122
0.0033
(0.012)
(0.0081)
(0.0101)
Inverse Mills Ratio
8.7458
11.9165
12.5246
(0.1076)***
(0.1161)***
(0.1137)***
N
2,535,670
5,386,634
4,308,142
Individuals
13,781
29,276
23,414
2
𝑅
0.1207
0.1246
0.1315
Evangelical
LDS
Non-Chr.
Pol. Disagreement Likelihood
5.9217
111.7888
4.881
(2.1150)***
(73.4189)
(10.8866)
Physical Distance
0.0074
0.0371
0.0008
(0.0014)***
(0.0034)***
(0.0016)
Pol. Disag. x Phys. Dist.
0.0000
0.0000
0.0000
(0.0000)
(0.0000)
(0.0000)
Running Day, Pre-Election
-0.0103
0.0401
0.0038
(0.0006)***
(0.0017)***
(0.0017)**
Running Day, Post-Election
-0.0146
-0.0898
-0.0263
(0.0017)***
(0.0051)***
(0.0047)***
RD-Pre x Pol. Disagreement
0.0013
-0.005
-0.0056
(0.0037)
(0.0095)
(0.0082)
RD-Post x Pol. Disagreement
0.0075
-0.029
0.0077
(0.0057)
(0.0142)**
(0.0123)
Inverse Mills Ratio
13.6956
0.0001
11.9526
(0.0863)***
(0.0001)
(0.4930)***
N
10,197,728
1,103,122
1,537,306
Individuals
55,423
5,996
8,355
2
𝑅
0.1251
0.0774
0.0841
Running day, pre-election begins August 1, 2016 and counts forward until November 8, 2016; running
day, post-election starts begins November 9, 2016 and counts forward until January 31, 2017. Includes
individual, monthly, denominational, and church dummy variables. Individual-church two-way
clustered standard errors in parentheses: *** p<$0.01, ** p<$0.05, * p<$0.1
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Table 3.12. Results Predicting Church Change After 2016 Election
DV: Indicator if Changed Church
(1)
(2)
Pol. Disagreement Likelihood
0.0358
0.0949
(0.0105)***
(0.0188)***
Physical Distance
0.00005
0.0001
(0.000004)***
(0.000004)***
Running Day, Pre-Election
0.0001
0.0001
(0.00003)***
(0.00004)***
Running Day, Post-Election
0.001
0.0009
(0.0001)***
(0.0001)***
RD-Pre x Pol. Disagreement
0.00003
0.0001
(0.0001)
(0.0001)
RD-Post x Pol. Disagreement
-0.00004
0.0001
(0.0001)
(0.0001)
Home Clinton Proportion
-0.0545
(0.0104)***
Clinton Prop. x Pol. Disagreement
-0.1541
(0.0322)***
Political Television Ads

(3)
0.0496
(0.0117)***
0.00004
(0.000004)***
0.0001
(0.00003)***
0.001
(0.0001)***
0.00003
(0.0001)
-0.00003
(0.0001)

-0.000002
(0.000001)**
Political Ads x Pol. Disagreement
0.0000004
(0.000002)
N
2,467,015
2,467,015
2,466,858
𝑅2
0.0075
0.0105
0.0081
Includes individual, monthly, and denominational fixed effects. Individual-level clustered standard
errors in parentheses: *** $p<$0.01, ** $p<$0.05, * $p<$0.1

Table 3.13. Political Sorting When Changing Churches
Initial
Mean Percentage Reduction
Pol. Disag. Likelihood
Majority Dem.
Majority Rep.
0 - 20%
-5.6%
-3.7%
20 - 40%
-0.8%
-0.8%
40 - 50%
0.3%
0.3%
50 - 60%
2.2%
3.0%
60 - 80%
3.8%
5.6%
80 - 100%
52.4%
54.1%

146

Table 3.14. Church Change Patterns
Adventist

Anabaptist

Baptist

Black Prot.

Catholic

Charismatic

Episcopal

Holiness

J.W.

L.D.S.

Lutheran

Methodist

Non-Denom.

Orthodox

Presbyterian

Reformed

U.C.C.
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Adventist
Anabaptist
Baptist
Black Prot.
Catholic
Charismatic
Episcopal
Holiness
J.W.
L.D.S.
Lutheran
Methodist
Non-Denom.
Orthodox
Presbyterian
Reformed
U.C.C.

13.4
1.2
0.8
0.4
0.5
1.7
0.7
1.2
0.8
0.3
1.1
0.5
1.0
2.6
0.8
0.8
1.2

0.4
18.7
0.8
1.3
1.0
1.3
1.1
1.6
0.8
0.2
1.6
1.2
1.4
0.0
1.5
1.2
2.1

16.3
14.4
28.6
24.8
13.9
23.2
18.4
18.0
11.3
5.6
12.0
23.1
20.0
18.4
21.9
20.3
14.0

0.7
0.9
0.9
3.9
0.3
0.9
0.7
0.1
0.8
0.1
0.3
0.6
0.5
0.0
0.6
0.3
0.6

7.2
6.4
6.0
4.8
30.0
6.6
13.6
8.5
1.9
1.5
12.3
9.0
9.2
11.8
9.5
6.7
14.0

8.3
7.6
11.8
15.2
6.9
14.2
7.3
13.3
5.7
3.3
7.8
9.9
11.7
7.9
8.5
9.9
8.7

5.1
1.2
2.9
2.2
3.7
2.5
6.3
4.0
1.7
1.1
3.0
3.6
2.9
2.6
4.9
3.2
5.4

2.2
3.7
2.5
2.2
1.9
2.7
1.8
5.6
0.8
0.4
2.2
2.3
2.4
1.3
2.0
2.7
3.6

1.1
0.6
0.7
2.6
1.0
1.0
1.4
0.9
46.3
0.3
0.7
0.5
1.2
0.0
0.7
1.2
0.3

1.4
0.0
0.8
0.4
0.6
1.1
0.5
1.3
0.6
72.8
1.1
0.8
1.3
0.0
0.7
1.4
0.9

5.1
7.0
3.2
3.0
6.5
4.3
7.6
4.2
4.2
1.2
16.8
6.2
4.7
3.9
5.7
4.3
8.4

6.5
8.9
7.6
5.2
6.1
6.7
6.7
7.9
4.0
1.5
8.3
7.9
7.2
11.8
9.5
6.6
7.2

20.3
17.4
20.7
22.6
15.7
21.8
17.4
21.3
13.2
7.7
19.3
22.0
23.4
19.7
20.2
22.0
17.3

0.4
0.3
0.2
0.9
0.5
0.3
0.2
0.0
0.0
0.1
0.2
0.2
0.3
1.3
0.1
0.3
0.0

2.5
2.1
4.3
4.8
3.8
3.2
4.6
2.9
1.1
1.3
3.6
4.5
3.8
2.6
5.4
3.8
3.3

4.0
3.1
5.1
3.9
3.6
4.3
4.9
5.3
3.0
1.0
5.1
4.7
5.0
9.2
4.1
11.6
3.9

1.1
1.8
0.7
0.4
1.5
1.1
1.8
1.4
0.4
0.3
1.6
1.3
1.3
2.6
1.1
1.4
4.5

Table 3.15. Summary of Yearly Willingness to Pay by Denomination and Salience
Selection
Attendance
Total
Denominational Group
Travel Cost Travel Cost Donations
$
%
Normal Salience
Catholic
29.91
16.65
166.21
212.77 41.6
(5.28)
(2.72)
(27.16)
(35.16) (6.9)
Mainline Protestant
27.74
7.70
168.59
204.03 17.3
(8.25)
(1.51)
(33.05)
(42.81) (3.6)
Conservative Protestant
45.31
6.97
178.88
231.16 15.9
(13.02)
(2.03)
(52.15)
(67.20) (4.6)
Evangelical Protestant
48.52
8.11
207.37
264.00 16.9
(4.36)
(1.32)
(33.83)
(39.51) (2.5)
LDS
13.33
5.49
264.37
283.19 17.2
(13.82)
(1.87)
(90.15)
(105.84) (6.4)
High Salience
Catholic
Mainline Protestant
Conservative Protestant
Evangelical Protestant
LDS

29.91
(5.28)
27.74
(8.25)
45.31
(13.02)
48.52
(4.36)
13.33
(13.82)

21.63
(4.07)
13.97
(2.65)
10.74
(2.23)
12.75
(1.80)
8.72
(2.01)

Standard errors in parentheses.
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217.37
(40.93)
309.76
(58.83)
280.84
(58.27)
332.67
(46.99)
429.18
(98.89)

268.91
(50.28)
351.47
(69.73)
336.89
(73.52)
393.94
(53.15)
451.23
(114.72)

52.6
(9.8)
30.0
(5.9)
23.1
(5.0)
25.2
(3.4)
27.4
(7.0)

Figure 3.1. Church locations by denominational grouping
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Figure 3.2. Daily time at church around 2016 election by agreement level
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Figure 3.3. Change in disagreement probability from changing churches
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APPENDIX

APPENDIX ONE: HOW PRIVATE PRISONS AFFECT INCARCERATION LIKELIHOOD
A1.1. Alternative Assumptions
First, assume 𝑠𝑃 + 𝜙 𝜆 > (𝑐 + ℎ(𝑛))𝑠 holds, but (𝑐 + ℎ(𝑛))𝑠 > 𝜙𝜆 does not. This
implies the judge will always choose to send the convict to prison. This will occur when the
judge places a very high relative weight on their personal welfare or when the marginal cost and
harm to the convict from incarceration are very small.
Second, consider the case where $𝐺𝐻 ≤ (1 − 𝑠)𝑤 + 𝑞(𝜓, 𝑥)ℎ(𝑛)𝑧. In this scenario, a
type 𝐺 = 𝐺𝐻 convict will choose not to recidivize if given prison, but will still recidivize if given
probation. The judge’s expected welfare from a prison sentence becomes 𝑃 − (𝑐 + ℎ(𝑛))𝑠 + 𝜙 𝜆
while their expected welfare from a probation sentence remains unchanged. They will choose a
prison sentence if
𝜃>

(𝑐 + ℎ(𝑛))𝑠 − 𝜙𝜆
𝑃 + (𝑐 + ℎ(𝑛))𝑞(𝜓, 𝑥 )𝑧

The derivative of this new threshold with respect to n retains the same general properties as the
original case with respect to changes in marginal harm, but becomes far less parsimonious.
Next, consider the case where 𝐺𝐻 ≤ 𝑚𝑖𝑛{ (1 − 𝑠)𝑤 + 𝑞(𝜓, 𝑥)ℎ(𝑛)𝑧, (𝑤 +
ℎ(𝑛)𝑧)𝑞(𝜓, 𝑥)}. In this scenario, the convict will never choose to recidivize. In this case, the
realization of G no longer matters to the payoffs of the judge. The judge will receive 𝑃 − (𝑐 +
ℎ(𝑛))𝑠 + 𝜙 𝜆 for a prison sentence and P for a probation sentence. They will choose a prison
sentence if 𝜙 𝜆 > (𝑐 + ℎ(𝑛))𝑠.
A1.2. Robustness Checks
This section tests whether the relationship between private prisons and incarceration
outcomes through corruption identified above could be due to confounding effects. Table A1
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checks whether the increase in incarceration likelihood through the interaction could be caused
by a contemporaneous change in the composition of crime types committed; perhaps, more
highly corrupt states saw crime types with higher initial levels of incarceration such as violent
crimes or immigration crimes. As demonstrated in the table, there exists no statistically
significant relationship between any crime type and the interaction of private prisons and
corruption, suggesting the identified relationship does not stem from this source. The
composition of crimes does vary by the non-interacted number of private prisons, with these
states seeing higher levels of violent, property, and immigration crimes and lower levels of the
other three. While this may partially explain the coefficient of the non-interacted term, these
crime types vary significantly in incarceration likelihood and do not consistently point in one
direction or the other.
Table A2 uses the number of private prison beds as a measure of capacity and demand by
private prisons. Results using this specification are qualitatively highly similar to using the
number of private prisons in terms of sign and significance. Marginal effects of an increase of
one thousand private prison beds are also calculated in the table based on the IV-Probit
specification. At high levels of corruption, an increase of 1,000 private prison beds relates to an
increase in incarceration likelihood of just over 0.5%, which is statistically significant at the
p<0.1 level. 23 While the marginal effect of 1,000 private prison beds and one private prison are
statistically indistinguishable, the confidence interval of the prior includes higher estimates than
the latter; a crude estimate equalizes the two effects for a private prison of approximately 700

23

A similar positive marginal effect based on a probit specification is significant at the p<0.01
level.
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beds. Regardless of the exact correspondence, evidence suggests larger private prisons may
increase incarceration likelihood more than smaller private prisons.
Both of these robustness checks serve to bolster the initial findings. Increased
incarceration likelihood through the corruption-based “over-incarceration” mechanism cannot be
explained away by changes in crime type composition, and findings are robust to using private
prison capacity rather than the raw number of private prisons. Further, no evidence consistent
with the occupancy-based “under-incarceration” mechanism is found, further supporting the
corruption-based mechanism as driving the relationship.
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Table A1. Confounding Crime-Type Composition Effects
D.V.:
Violent
Property
Drug
Pub. Ord.
Specific. 1
Priv. Pris.
0.0013
0.0016
-0.0021
-0.0008
(0.0002)*** (0.0004)*** (0.0008)**
(0.0002)***
P.P. x Corr.
-0.0002
0.0005
-0.0021
-0.0001
(0.0003)
(0.0007)
(0.0016)
(0.0003)

Weapon

Immig.

-0.0024
(0.0005)***
0.0004
(0.001)

0.0024
(0.0004)***
0.0015
(0.001)

Specific. 2
Priv. Pris

0.0013
-0.0013
-0.0022
-0.0013
0.0016
0.0018
(0.0009)
(0.0027)
(0.003)
(0.0007)*
(0.0014)
(0.0015)
P.P. x Corr.
-0.0002
0.0005
-0.0021
-0.0001
0.0004
0.0015
(0.0003)
(0.0007)
(0.0016)
(0.0003)
(0.001)
(0.001)
P.P. x Occ.
0.0000
0.0029
0.0001
0.0005
-0.0041
0.0006
(0.0009)
(0.0026)
(0.003)
(0.0007)
(0.0013)***
(0.0014)
Includes state and yearly fixed effects.
State-year clustered standard errors in paren.: *** p<0.01, ** p<0.05, * p<0.1
Controls: Age, race, education level, citizenship, criminal history, number of dependents,
state price index, real household income, in-state federal prisons, Democratic Party proportion
in state legislature, crime type

Table A2. Private Prison Capacity
Dep. Var.: Incarceration Sentence
Private Prison Capacity
P.P. Capacity x Corruption

OLS
-0.0008
(0.0003)**
0.0020
(0.0007)***

Marginal Effects by Corruption Level
IV-Probit

2SLS
-0.0037
(0.0021)*
0.0035
(0.0014)**
0
-0.0037
(0.0021)*

Probit
-0.0024
(0.0029)
0.0173
(0.0062)***
Mean
-0.0024
(0.0019)

IV-Probit
-0.0163
(0.0124)
0.0241
(0.0103)**
Max
0.0054
(0.0031)*

N=563,075
Includes state and yearly fixed effects.
Private prison capacity in terms of thousands of beds.
State-year clustered standard errors in parentheses:
*** p<0.01, ** p<0.05, * p<0.1
Controls: Age, race, education level, citizenship, criminal history, number of dependents,
state price index, real household income, in-state federal prisons, Democratic Party proportion in
state legislature, crime type
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APPENDIX TWO: ASSESSING WELFARE EFFECTS OF POST-AFFORDABLE CARE
ACT COVERAGE CHANGES USING RETROSPECTIVE VOTING
A2.1. Derivations
A2.1.1. Consumer Problem, Pre-ACA
The relevant first-order condition for cases 1 through 4 is:
𝑝𝑢′ (𝑤 − 𝑝𝐼 ) = 𝛽 (1 − 𝜃)𝑢′ (𝜃𝑤 + (1 − 𝜃)(𝐼 − ℎ)) + 𝜆𝐼 − 𝑝𝜆𝜓
Case 1 is trivial. For case 2, set 𝜆𝐼 = 0 and 𝐼 =

𝑤−𝜓
𝑝

. As 𝐼 > 0 in this case, it follows that 𝑤 >

𝜓. After substituting these values in and reducing minimally:
𝑝 𝑢′ (𝜓) = 𝛽(1 − 𝜃)𝑢′ (𝜃 𝑤 + (1 − 𝜃) (

𝑤−𝜓
− ℎ)) − 𝑝𝜆𝜓
𝑝

Given that 𝜆𝜓 > 0 by construction, it must be the case that
𝛽 (1 − 𝜃 ) ′
𝑤−𝜓
𝑢 (𝜃 𝑤 + (1 − 𝜃) (
− ℎ)) − 𝑢′ (𝜓) = 𝜆𝜓 > 0
𝑝
𝑝
Equivalently
𝛽 (1 − 𝜃 ) ′
𝑤−𝜓
𝑢 (𝜃 𝑤 + (1 − 𝜃) (
− ℎ)) > 𝑢′(𝜓)
𝑝
𝑝
Rearranging
𝑢′ (𝜃 𝑤 +

1−𝜃
(
)
𝑝 𝑤 − 𝜓 − 𝑝ℎ )
𝑢 ′ (𝜓 )

>

𝑝
𝛽 (1 − 𝜃 )

<

𝛽(1 − 𝜃)
𝑝

Taking reciprocals gives the equation on page 51:
𝑢′(𝜓)
𝑢′ (𝜃𝑤 +

1−𝜃
(
)
𝑝 𝑤 − 𝜓 − 𝑝ℎ )
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For case 3, set 𝜆𝜓 , 𝐼 = 0 and 𝜆𝐼 > 0 by construction. From the budget constraint, this
implies 𝑤 > 𝜓. Substituting:
𝑝𝑢′ (𝑤) = 𝛽 (1 − 𝜃)𝑢′ (𝜃𝑤 − (1 − 𝜃)ℎ) + 𝜆𝐼
Solving for 𝜆𝐼
𝑝 𝑢′(𝑤) − 𝛽(1 − 𝜃)𝑢′(𝜃 𝑤 − (1 − 𝜃)ℎ) = 𝜆𝐼 > 0
Equivalently
𝑝 𝑢 ′ (𝑤 ) > 𝛽 (1 − 𝜃 )𝑢 ′ (𝜃 𝑤 − (1 − 𝜃 )ℎ )
Division yields
𝑢′(𝑤)
𝛽(1 − 𝜃)
>
𝑢′(𝜃𝑤 − (1 − 𝜃)ℎ)
𝑝
Define a threshold value 𝜃̂ as the supremum of the set of 𝜃 values which do not satisfy this
condition. When this value occurs, we have
𝑢′(𝑤)
𝛽(1 − 𝜃̂ )
=
𝑝
𝑢′ (𝜃̂𝑤 − (1 − 𝜃̂ )ℎ)
This equation can be rearranged as
𝛽(1 − 𝜃̂ )𝑢′ (𝜃̂ 𝑤 − (1 − 𝜃̂)ℎ) − 𝑝𝑢′ (𝑤) = 0
Applying the implicit function theorem to the above equation yields the final condition for Case
3 as seen on page 52.
For case 4, set 𝜆𝜓 , 𝜆𝐼 = 0. Substituting
𝑝𝑢′ (𝑤 − 𝑝𝐼 ) = 𝛽 (1 − 𝜃)𝑢′ (𝜃𝑤 + (1 − 𝜃)(𝐼 − ℎ))
Rearranging gives Case 4’s condition:
𝑢′(𝑤 − 𝑝𝐼)
𝛽(1 − 𝜃)
=
𝑢′(𝜃𝑤 − (1 − 𝜃)(𝐼 − ℎ))
𝑝
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A2.1.2. Consumer Problem, Post-ACA
The welfare-change equations on pages 53 and 54 follow trivially from the following:
𝑊𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑 = 𝑢(𝑤) + 𝛽𝑢(𝜃𝑤 + (1 − 𝜃)(𝑀 − ℎ))
𝑊𝑁𝑜 𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒 = 𝑢(𝑤) + 𝛽𝑢(𝜃𝑤 − (1 − 𝜃)ℎ)
𝑊𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒 = 𝑢(𝑤 − 𝑝𝐼 ) + 𝛽𝑢(𝜃𝑤 + (1 − 𝜃)(𝐼 − ℎ))
For the two cases involving the relatively poor individual who is somewhat health, first consider
case 1. In case 1, we have that 𝑤 = (1 + 𝛼 )𝜓, 𝐼 = 𝑚, and 𝛼 𝜓 = 𝑝𝐼. The latter two imply 𝑚 =
𝛼𝜓
𝑝

. The individual’s utility before was
𝑊𝑁𝑜 𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒 = 𝑢((1 + 𝛼 )𝜓 + 𝛽𝑢(𝜃(1 + 𝛼 )𝜓 − (1 − 𝜃)ℎ)

Their new utility will be
𝑊1 = 𝑢 ((1 + 𝛼 )𝜓 − 𝑝 (

𝛼𝜓
𝛼𝜓
)) + 𝛽 𝑢 (𝜃 (1 + 𝛼 )𝜓 + (1 − 𝜃) (
− ℎ))
𝑝
𝑝

which can be simplified to
𝑊1 = 𝑢(𝜓) + 𝛽 𝑢 (𝜃 (1 + 𝛼 )𝜓 + (1 − 𝜃) (

𝛼𝜓
− ℎ))
𝑝

The change in utility for Case 1 is simply the difference between the above two equations. The
term 𝑢(𝜓) − 𝑢((1 + 𝛼 )𝜓) will always be negative, but the latter two terms will always be
positive. The sign of their change in utility will depend on
| 𝑢(𝜓) − 𝑢((1 + 𝛼 )𝜓) |

> 𝛽 ( 𝑢 (𝜃 (1 + 𝛼 )𝜓 + (1 − 𝜃) (

By Jensen’s inequality,
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𝛼𝜓
− ℎ)) − 𝑢(𝜃 (1 + 𝛼 )𝜓 − (1 − 𝜃)ℎ))
𝑝

𝑢 (𝜃 (1 + 𝛼 )𝜓 + (1 − 𝜃) (

𝛼𝜓
− ℎ)) − 𝑢(𝜃 (1 + 𝛼 )𝜓 − (1 − 𝜃)ℎ)
𝑝

> 𝑢(𝜃 (1 + 𝛼𝜓 + (1 − 𝜃) (

𝛼𝜓
− ℎ) − 𝜃 (1 + 𝛼 )𝜓 + (1 − 𝜃)ℎ)
𝑝

By substitution and the transitive property
| 𝑢(𝜓) − 𝑢((1 + 𝛼 )𝜓) | > 𝛽 𝑢 (𝜃 (1 + 𝛼 )𝜓 + (1 − 𝜃) (

𝛼𝜓
− ℎ) − 𝜃 (1 + 𝛼 )𝜓 + (1 − 𝜃)ℎ)
𝑝

which reduces to equation Case 1’s sufficient condition. Case 2 proceeds by parallel
construction.
A2.2. Data Notes
Counties in some states do not allocate absentee, provisional, early, or other forms of
non-traditional balloting to precincts but instead reported these in a lump sum county-wide.
These votes could not be reliably allocated to precincts and were thus omitted. This primarily
affects the following states: Alabama, Arkansas, Florida, Idaho, New Jersey, South Carolina,
Tennessee, and Virginia.
Shapefiles for twenty-four states were obtaining in whole from state Secretaries of State
or other state agencies or academic institutions while the other states required substantial
modification from out-of-date shapefiles or wholesale creation by hand. Often, this process
began by using 2010 United States Census Bureau Voting Tabulation District (VTD) shapefiles
which were extensively updated with county-level files or through hand modification or
digitization of paper, electronic static or PDF map files. Many precinct boundary lines varied
between 2012 and 2016 and had to be modified separately. This process was iteratively updated
to be as complete as practicable. Some minor municipal- or township-level aggregation was used
in the Northeast and Midwest.
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Given the importance of Evan McMullin’s independent candidacy in driving apparent
pro-Clinton swings among the Mormon population in the interior Mountain West, a simple proxy
for Mormon population was derived by multiplying average household size with the sum of the
proportions of the population claiming English, British, or Danish ancestries; while this proxy
works quite well in the West, there is some overestimation of the Mormon population in New
England. Sub-county estimates of religious populations do not generally exist in the United
States outside a few groups in the largest cities, such as the Jewish population in New York City.
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