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Abstract

This dissertation consists of two chapters on the economics of voting. In the first

chapter, Courting Legal Change: Dynamics of Voting on the U.S. Supreme Court,

I formulate and structurally estimate a dynamic game-theoretic model of decision-

making on the U.S. Supreme Court that can infer the preferences of individual

justices over ideology versus the weight they place on respecting precedent. This

chapter is a contribution to the existing literature on the U.S. Supreme Court, which

has traditionally used static models of voting to estimate the policy preferences of

justices and has largely ignored the role of precedent, a dynamic component in jus-

tices’ decision-making process that could help explain part of their voting behavior.

I find that justices who experience a high cost of deviating from precedent are more

ideological when their votes are likely to be pivotal. Taking the model to data, I

find that precedent plays a sizable role in explaining justices’ voting behaviors with

significant heterogeneity across justices and legal issues. Moreover, incorporating

precedent in the analysis changes the ideology estimates for about one-third of the

justices in the sample. I use these estimates to simulate counterfactual outcomes for

policy proposals, such as court-packing and a super-majority rule to change precedent.

In the second chapter, Polling Place Location and the Costs of Voting, co-authored

with Juan Margitic and Allison Stashko, we investigate the effect of distance to the

polling place on voter turnout in primary and general elections in the U.S. To study

this question, we acquire voter registration, voting history data, and polling locations
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for over 15 million voters from Pennsylvania and Georgia. We use a precinct border

fixed-effect design to compare individuals who live close to either side of a precinct

border and are plausibly similar along all dimensions relevant to turnout except their

distance to the polling place. Our results show that a mile increase in the distance

to polling location reduces turnout up to 1.22 p.p. on average. When exploring het-

erogeneity in the effect size, we find that older individuals and those individuals who

take public transport to work respond more to a change in the distance to the polling

place. Finally, we find evidence suggesting that the availability of no-excuse absentee

voting can go a long way in substantially offsetting the effect of distance to the polling

place on voter turnout.

Index words: Precedent, Judicial Politics, Dynamic Discrete Games,
Structural Estimation, Costs of Voting, Voting Precincts,
Polling Places
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Chapter 1

Courting Legal Change: Dynamics of Voting on the U.S. Supreme

Court

1.1 Introduction

"I think overruling a case or reconsidering a case is a very serious matter...Stare

decisis provides continuity to our system, it provides predictability, and in our process

of case-by-case decision-making, I think it is a very important and critical concept."

- Justice Clarence Thomas, Senate Confirmation Hearing, 1991

"When faced with a demonstrably erroneous precedent, my rule is simple: We should

not follow it."

- Gamble v. United States, 139 S. Ct. 1960 (2019), Thomas, J., concurring

Precedent is a legal rule set by a court that is considered authoritative in deciding

subsequent cases involving similar facts or legal issues. Stare decisis, Latin for "to

stand by things decided," is an important common law doctrine under which judges

are required to adhere to precedent, when applicable, in order to promote consistency

and stability in the rule of law.1 The U.S. Supreme Court, which is frequently the

final arbiter in hot-button issues and controversies, has long recognized the role of

precedent in lending legitimacy to the judicial process and fostering uniformity in the
1The full phrase in Latin is "stare decisis et non quieta movere —stand by the thing

decided and do not disturb the calm." Rehnquist (1986)
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application of the law. Without the constraints imposed by precedent, there would

be little that differentiates the decision-making of the justices on the Court from that

of "politicians in robes".2

It is therefore not surprising that questions probing into a judicial nominee’s atti-

tude towards precedent often take center-stage during Supreme Court confirmation

hearings. Yet, as the above two quotations from Justice Thomas suggest, there may

be some daylight between the way an unconfirmed nominee and a justice with a life-

time appointment view the importance of subordinating their personal views when in

conflict with precedent. Given the immense influence the Court has in resolving key

political, economic, and cultural questions that affect everyday life, it is crucial to

examine whether and when the process by which these decisions are made is rooted

in the law "rather than in the proclivities of individuals." 3 Equally, by explicitly

incorporating precedent into the study of judicial decision-making, we may glean new

insights into the ideological leanings of justices that could differ from what a purely

attitudinal model of decision-making might suggest.4

To undertake this analysis, I build on the static attitudinal model by incorporating

precedent and forward-looking justices in a setting with private utility shocks.5 In the

model, justices care about their individual votes conforming with their own ideological

views as well as following precedent. I allow for justices to differ in how they weigh

these components of their utility, allowing me to analyze the effect of precedent on
2Justice Lewis Powell stated, "the elimination of constitutional stare decisis would rep-

resent an explicit endorsement of the idea that the Constitution is nothing more than what
five Justices say it is." Powell (1990)

3Vasquez v. Hillery, 474 U.S. 254 (1986)
4See the related literature section for a discussion on the attitudinal model.
5The information aggregation literature on juries has used such models of voting. See,

Austen-Smith and Banks (1996), Feddersen and Pesendorfer (1998), Duggan and Martinelli
(2001).
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the voting behavior of different justices over and above their ideology. If a majority

of the Court votes in contravention of existing precedent, a new precedent is set.

The inclusion of forward-looking concerns in the analysis brings in the potential

for strategic behavior even with expressive stage utility, 6 a possibility that has been

ignored by the literature on the attitudinal model thus far. I show that this feature

alone is sufficient to generate a significant wedge in the voting behavior of justices

when their votes are likely pivotal in setting future precedent compared to when they

are not. This implication of the model is supported by the empirical facts established

in Clark et al. (2018): justices behave more in line with their ideology when their vote

is pivotal in determining the final outcome of a case and they do so to shape legal

precedent.

I find that this avenue for strategic behavior is important both in its theoretical

implications for the attitudinal model as well as for its implications for the literature

on the measurement of judicial ideology.7 When a justice’s pivot probability is low, her

expressive concerns dominate and her dynamic voting behavior is effectively identical

to her voting behavior in a static model. However, when a justice’s pivot probability is

high, she is willing to trade-off her current expressive payoff in favor of setting a more

favorable precedent for the future. In aggregate, the model implies that ideologically

similar justices can vote quite differently due to differences in the weights they put

on precedent. But equally, I show that if we simply focus our attention on close cases,

the voting behavior of two ideologically similar justices – one who cares deeply about
6I borrow the term "expressive utility" from the literature on voting (see, for e.g., Brennan

and Lomasky, 1997; Hamlin and Jennings, 2011; Pons and Tricaud, 2018) to mean that
justices derive utility solely from their own votes independent of other justices’ votes in the
stage game. By contrast, instrumental theories of voting (see, for e.g., Austen-Smith and
Banks, 1999, 2005; Satterthwaite, 1975; Bouton, 2013) purport that voters choices are driven
by the possibility of being pivotal.

7For example, see, Segal and Cover (1989), Martin and Quinn (2002), Bailey (2019)
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following precedent and one who completely disregards precedent – can be identical in

equilibrium. This fact, while perhaps disconcerting, follows directly from the model

when we allow for the possibility that forward-looking justices may internalize the

effect of their current actions on future precedent.

Next, I turn to estimating model parameters that capture ideology, the weight

on ideology, and the weight on precedent for all justices who served on the Court

from 1946 to 2017 and for four distinct legal issue areas. It would be a significant

challenge to use reduced-form methods to estimate these parameters simultaneously

while accounting for the correlations in voting behavior induced by unobservable case

facts and precedent; I turn to structural estimation methods to accomplish this goal.8

State variables in the model that are unobservable to the econometrician but observ-

able to the justices, namely case facts and precedent, present the primary challenge

in estimation. I overcome this challenge by recursively integrating the likelihood func-

tion over the possible paths of latent variables following Reich (2018). To implement

this methodology, I make parametric assumptions regarding the distribution of latent

case facts but allow these parameters to vary based on observable case characteristics.

To account for endogenous case selection, I incorporate a simple model of rational

litigants in the analysis, which determines the distribution of cases that are appealed

to the Court. The model is in line with the findings of Cameron et al. (2000) who

show that case facts predict the probability of a litigant appealing a losing decision

from a lower court to the Supreme Court.

The parameters recovered from the estimation reveal that justices place a siz-

able weight on precedent with significant variation across legal issue areas. Roughly

two-thirds of the 36 justices in the sample put a positive weight on precedent (or

equivalently experience a cost of deviating from precedent). A minority of justices,

8See, Rust (1987), Aguirregabiria and Mira (2007), Bajari et al. (2007).
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including Justices Fortas, Harlan, Brennan, and Marshall in the area of Criminal Pro-

cedure and Justices Frankfurter, Black, and Jackson in the area of Basic Rights, seem

to have explicitly preferred to vote against precedent. Among more recent members

of the Court, I find that Justices Souter, O’Connor, and Ginsburg consistently placed

the most weight on precedent, whereas Justices Alito and Stevens placed the least

weight on precedent. I compare the ideology estimates recovered from the model to

estimates from a model that ignores precedent altogether to find that incorporating

precedent into the analysis makes a marked difference in estimates for about a third of

the justices. Moreover, I show that measures that ignore the distinction between piv-

otal and non-pivotal cases not only underestimate the justices’ concern for precedent

but also attenuate the differences in their ideologies. Ignoring the role of precedent in

decision-making altogether exacerbates these biases even further.

Finally, I use the structural parameters to simulate and evaluate counterfactual

outcomes that relate to Court reform policies that are currently being proposed.

I consider a hypothetical Supreme Court that is not bound by its own precedent.

Simulating votes for a recent bench of the Roberts Court, I find that justices are on

average 8 percent more likely to vote in line with their ideology in a setting without

precedent. However, I find that the average effects mask differences in behavior by

pivot probability. In cases where justices have a high probability of being pivotal, I

find that precedent has practically no effect of moderating the influence of ideology on

the justices’ votes. In "easy" cases, justices are on average 10 percent more likely to

vote against their ideology due to precedent, leading to a change in the final outcome

in roughly 5 percent of such cases. I find similar patterns of heterogeneity when I

consider a counterfactual Court with seventeen justices while keeping the ideological

composition the same.
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1.2 Related Literature

This paper relates to and builds on several strands of existing literature. First, this

paper contributes to the literature on judicial preferences and models of judicial

decision-making. The traditional attitudinal model of decision-making (Segal and

Cover 1989) has thought of justices with purely expressive preferences as essentially

pursuing their ideological goals. Spaeth and Segal (2001) provide further evidence

in support of this hypothesis by showing that justices’ votes in "progeny" cases are

not influenced by precedent to conclude that "justices are rarely influenced by stare

decisis" (p. 288).9 Their analysis consists of comparing votes of dissenting justices in

the parent case to their votes in progeny cases, where a case is considered a progeny

if the syllabus of the case indicates reliance on the parent case as precedent. The

major drawback of their methodology is that it does not allow for the joint influence

of ideology and precedent to influence voting behavior. This assumption forestalls the

possibility that precedent could exert a gravitational pull on the behavior of justices,

a limitation that the model I consider overcomes.10

Bailey and Maltzman (2008) challenge the attitudinal model by showing that

legal factors such as precedent and deference to Congress matter in determining how

justices decide cases. They use so-called "bridge" observations by including positions

taken by members of Congress on cases heard by the Court and justices taking a

clear stand on previously decided cases to measure the influence of non-ideological

factors on judicial behavior. While this methodology has the distinct advantage of

producing ideology estimates that are comparable across institutions over time, the
9They find that in their sample there are 11.9 percent of vote switches that can be

attributed to precedent.
10Songer (1999) notes that the way Spaeth and Segal (2001) categorize progeny cases

would likely be questioned by traditional legal scholars since some of the positions taken in
these cases are not precluded by the precedent set in the parent case as a matter of law.
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analysis relies on the justices’ stated attitudes towards precedent in a limited set of

cases. Also, due to the static nature of the analysis and the assumption of expressive

preferences, neither of the above models allows for the possibility of strategic behavior.

Case-space models (Kornhauser 1992, Spiller and Spitzer 1992, Lax and Cameron

2007, Kastellec and Lax 2008) introduce a distinction between preferences over case

outcomes and legal rules. In doing so, the models allow for the possibility of strategic

behavior. Clark et al. (2018) consider such a model where justices have expressive

preferences, combining ideology and precedent, over case outcomes and instrumental

preferences over the precedent a case sets. I provide a micro-foundation for the model

their paper considers by showing that the instrumental motive to shape precedent

need not be tacked onto the judicial utility function but instead can arise endogenously

in a purely expressive model with non-myopic justices. The authors derive testable

implications of this model to find support for the hypothesis that justices strategically

trade off their expressive utility with their desire to influence legal precedent. However,

their reduced-form analysis does not allow for the estimation of the parameters of

the judicial utility function in their model, a limitation that I overcome by using a

structural approach in estimation.

Second, this paper contributes to the literature on the estimation of the ideo-

logical preferences of justices. Early papers in this literature (Segal and Cover 1989,

Segal et al. 1995, Epstein et al. 1998) use statements in newspaper editorials or the

proportion of liberal or conservative votes to measure the ideology of justices. Subse-

quent papers (Martin and Quinn 2001, Martin and Quinn 2007) use methods from the

study of legislatures (Poole and Rosenthal 1985, Heckman and Snyder 1997, Clinton

et al. 2004) to estimate ideology parameters assuming that justices’ votes are gen-

erated by a sincere spatial voting model. Iaryczower and Shum (2012) build on this

literature by incorporating common values as well as private information allowing
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for strategic behavior to come into play. While they take an innovative approach in

modeling voting on case dispositions, the authors acknowledge that their model is

silent when it comes to the judicial goal of precedent setting.11 Even though I do

not explicitly differentiate between the votes on case dispositions and opinions in my

model, I incorporate this distinction implicitly in my empirical analysis.

Finally, this paper relates to the literature on the efficiency and consistency of

common law systems based on precedent. The literature on the evolution of the

common law has modeled justices as forward-looking agents who seek to influence

future jurisprudence (Gennaioli and Shleifer 2007, Ponzetto and Fernandez 2008,

Baker and Mezzetti 2012, Anderlini et al. 2014, Chen and Eraslan 2018, Anderlini

et al. 2020). However, none of the above models considers the dynamics of precedent on

a multi-member court with heterogeneous preferences. The only exception is Cameron

et al. (2019), who use a gains-from-trade model to provide a theoretical basis for

the sustainability of stare decisis on a heterogeneous bench. While the question of

endogenous stare decisis is an interesting one, I follow most of the other papers in the

literature by directly incorporating a cost of deviating from precedent in the judicial

utility function for tractability.

1.3 Model

I model the voting behavior of justices of the Supreme Court as a dynamic game

with asymmetric information and infinitely-lived players. The n justices are indexed

by i ∈ I = {1, 2, · · · , n}. Each period t ∈ T , the justices simultaneously decide the

outcome of a case, ct ∈ [0, 1]. The value of ct encodes the degree to which the facts

of the case favor the liberal outcome over the conservative outcome. When ct is close
11Cameron and Kornhauser (2017) suggest that the model may be more suitable for col-

legial civil law courts, which typically are not engaged in policy-making through precedent.
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to 1, the facts of the case strongly favor the liberal outcome and vice-versa when ct

is close to 0. I assume that ct is common knowledge since all justices have access to

the same case briefs and an opportunity to ask clarifying questions at oral arguments

before voting on the case.

The justice’s period utility is expressive and a function of her ideology, case facts,

current precedent, her own vote in the case, and a private utility shock. Let dit ∈

D = {0, 1} be justice i’s vote in deciding case ct. Here, dit = 0 corresponds to a vote

for a liberal ruling whereas dit = 1 corresponds to a conservative ruling on case ct. 12

After hearing arguments in each case, the justices vote simultaneously and the case

is decided based on simple majority rule: for odd n, dt = 1 if
∑

i dit ≥
n+1

2
and dt = 0

otherwise, and for even n, dt = 1 if
∑

i dit >
n
2
, dt = 0 if

∑
i dit <

n
2
, and dt = lt if∑

i dit = n
2
, where lt ∈ {0, 1}, indicates the lower court outcome that stays in case of

a tie. 13

The legal precedent at time t, denoted by Pt(c) : [0, 1] → {0, 1}, is a rule that

maps cases to outcomes. I follow Clark et al. (2020) and assume that this rule has

a single cut-point i.e. it takes the form Pt(c) = 0 if c ≥ pt and Pt(c) = 1 otherwise

for some pt ∈ [0, 1]. Since there is a one-to-one mapping between rules and cut-points

within this class, I will use the scalar cut-points to denote rules in the subsequent

discussion. The cut-point pt captures the legal threshold set by the existing body of

law that in turn determines the outcome of a case with fact ct. Since a higher value

of pt imposes a higher threshold to be met for a liberal ruling, the value of pt denotes
12This convention is arbitrary but I follow it for consistency with terminology used in

Clark et al. (2018).
13While in practice the justices vote in descending order of seniority, these votes are not

final votes. The justices can be persuade each other to switch sides and change their votes
until the final opinion is announced.
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the conservativeness of the legal precedent at time t. I assume that pt is also common

knowledge.

While the justices cannot change contemporaneous precedent, they can influence

future precedent through their votes. Precedent is unchanged if the Court decides

the outcome of the current case in accordance with the rule corresponding to the

existing precedent. However, if the Court chooses to contravene existing precedent, a

new precedent is set with cut-point ct for the next period. The evolution of precedent

is described by the following law of motion:

pt+1 =


pt if dt = Pt(ct)

ct otherwise
(1.1)

For a concrete example from the Court’s free speech cases, consider the landmark

decision in Brandenburg v. Ohio in 1969. The case was brought by Clarence Bran-

denburg, a Ku Klux Klan leader from rural Ohio, who had been charged under the

state’s criminal syndicalism statute for advocating violence when he made references

to "revengeance" against several minority ethnic and racial groups during a rally. The

case Whitney v. California, decided in 1927, had upheld the conviction of an indi-

vidual who had engaged in speech that was deemed "inimical to the public welfare"

under California’s criminal syndicalism statute and hence was a relevant precedent

for the justices in deciding the Brandenburg case. However, in Brandenburg v. Ohio,

a unanimous Court overruled Whitney v. California and held that speech cannot be

criminalized unless it is "directed to inciting or producing imminent lawless action

and is likely to incite or produce such action" while striking down Ohio’s statue.

Clearly, Brandenburg raised the threshold the government would need to meet in

order to impose restrictions on inflammatory speech.14

14The Court also implicitly overruled the core holding of Dennis v. United States decided
in 1951 even though the Brandenburg decision did not state so explicitly.
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1.3.1 The Judicial Utility Function

I model the justice’s period utility uit as a function of her ideal cut-point θi, the case

location ct, the current precedent pt, her vote in the case dit, and a private utility

shock εit(dit). More specifically, I assume that the justices have expressive preferences

and therefore their period utility is independent of their colleagues votes.15 In this

model, a justice cares about deciding the case based on her ideal cut-point while also

not straying too far away from existing precedent. I define these components of the

period utility separately for clearer presentation:

uit = γiwit + φizit + εit(dit) (1.2)

where wit represents the expressive ideological utility, zit represents the expressive

precedential utility, and γi and φi represent the weights justice i places on these

components respectively. A justice’s expressive ideological utility is determined by

whether her vote in the case is in accordance with her ideal cut-point and the facts

of the case.

wit =


(1− dit)(ct − θi) if ct < θi,

−dit(ct − θi) if ct ≥ θi

Specifically, a justice with an ideal cut point of θi gets an expressive payoff of −|θi−ct|

when her vote conflicts with her ideal cut-point. Conversely, when her vote is in

accordance with her ideal cut-point, her payoff is normalized to 0. Figure 1.1 plots

the decision rule for a relatively liberal justice if she based her decision purely on

ideology. She would get the maximum possible ideological payoff normalized to 0 if

she followed this decision rule.
15Refer to Section 1.5.3 for a detailed discussion of this assumption.
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The justice’s precedential utility has a similar functional form:

zit =


(1− dit)(ct − pt) if ct < pt,

−dit(ct − pt) if ct ≥ pt

A justice with an ideal cut point of θi gets an expressive payoff of −|pt− ct| when her

vote is in conflict with existing precedent and 0 when it accords with precedent.

θi

0 1
case space

liberal vote (di=0)

conservative vote (di=1)

Figure 1.1: Cut-Point of Justice i

1.3.2 Static Equilibrium

I describe the justices’ strategies and the resulting equilibrium in the static context

to provide some intuition and to help draw a contrast with the dynamic equilibria.

Since a justice’s period utility is purely expressive, her vote is independent of the other

justices’ votes in the static model. Therefore, her optimal decision can be characterized

by a simple cut-off rule that is a function of the parameters that govern her own utility

function, existing precedent, and her private utility shocks.

θi pt

0 1c̄it + ξit
γi+φi

ξit(< 0)

−γi −φi

c̄it

Figure 1.2: Static Cut-Point With Realized Utility Shock
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In the static model, the justices’ equilibrium strategies are characterized entirely

by their threshold cut-point c̄it and the difference in the private shocks ξit.

d∗it = 1 ⇐⇒ ct ≤ c̄it +
ξit

γi + φi

where c̄it = γiθi+φipt
γi+φi

and ξit ≡ εit(dit = 1)− εit(dit = 0).

Figure 1.2 illustrates the way in which the parameters of the justice’s utility func-

tion determine the threshold cut-point in the static setting. The solid red lines repre-

sent the utility loss from not conforming to ideology and precedent with the parame-

ters γi and φi determining their respective slopes. In a setting without utility shocks,

the point at which the sold red lines intersect, namely c̄it, would characterize equi-

librium behavior. Now, consider how a realized shock ξit < 0 affects voting behavior.

The dashed red line represents the shift due to the utility shock causing the threshold

to shift to the left by ξit
γi+φi

.

If the private shocks are drawn from a type 1 extreme value distribution, then

ξit has a logistic distribution. In this case, the ex-ante probability of voting for the

conservative outcome before the private shocks are drawn is given by the following

closed-form expression:

pit(d
∗
it = 1) = 1− 1

1 + e−(γi+φi)(ct−c̄it)

Since higher values of ct are associated with liberal case-facts, the likelihood of voting

for the conservative outcome decreases as c increases, i.e. dpit
dc

< 0. Similarly, it follows

that: dpit
dθ

> 0, dpit
dp

> 0. The comparative statics with respect to the weight parameters

depend on the locations of the ideal cut-points, case facts, and precedent. When the

weight on ideological utility γi increases, the justice’s likelihood of voting for the

conservative outcome increases if and only if the case facts are more conservative

that her cut-point, i.e. dpit
dγi

> 0 if and only if θi > ct. Similarly, when the weight on

13



Figure 1.3: Comparative Statics in the Static Benchmark
Note: The above figures plot the probability of a conservative vote for a relatively liberal justice (θ = 0.4) when
the existing precedent is conservative (p = 0.8) for different values of weight on ideology γ and weight on precedent φ.

precedential utility φi increases, the justice’s likelihood of voting for the conservative

outcome increases if and only if the case facts are more conservative than precedent,

i.e. dpit
dφi

> 0 if and only if pt > ct. Figure 1.3 plots the probability of voting for the

conservative outcome for a justice with cut-point θ = 0.4 and precedent p = 0.8 for

different parameter values.

In the static setting, the ex-post median justice’s vote determines the outcome

of a case and precedent evolves accordingly. However, purely expressive preferences

in conjunction with the myopic decision framework implies that justices can not

internalize the effect of their current vote on their future utility through precedent.
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1.3.3 Dynamic Equilibria

I now consider a setting in which the justices are forward-looking and their per-period

utility is still defined by utility function (1.2). In such a setting, I assume that any

given time period τ justice i chooses a sequence of votes {dit}∞t=τ to maximize her

expected discounted inter-temporal utility:

E
[ ∞∑
t=τ

βt−τuit(dit, d−it, St, εit)|Sτ
]

where β ∈ (0, 1) is the discount factor, d−it is the vector containing votes of justices

other than i in period t, St denotes the vector of common-knowledge state variables

(ct, pt) in period t, and εit is the vector of vote-specific utility shocks. The expectation

operation is over variables that the justice has uncertainty about: other justices’

current and future actions, the path of future common knowledge state variables, and

her own future private utility shocks.

I assume that (St, εit) follows a controlled Markov process with a common-

knowledge transition probability function F (St+1, εit+1|dt, St, εt). For the purpose of

this section, I further assume that these state variables are conditionally independent:

F (St+1, εit+1|dt, St, εit) = F1(ct+1) · F2(pt+1|ct, pt, dt) · F3(εit+1) (1.3)

where F1 is the distribution of case facts, F2 is the deterministic law of motion

governing precedent described by (1.1), and F3 is the distribution of utility shocks

common to all justices and votes. I relax the unconditional independence assump-

tion on the distribution of case facts in Section 1.3.4 by allowing for endogenous case

selection.

While the justices’ stage utility is still purely expressive, the dynamic model allows

them to internalize the effect of their present votes on future precedent. This endoge-

nously creates an instrumental motive to set a more favorable precedent for the future.
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The presence of privately-known utility shocks precludes the possibility of a justice

conditioning her vote on others’ votes. Instead, when in conflict, she weighs her expres-

sive utility against her instrumental concerns based on her probability of being the

pivotal vote. When her pivot probability is low, her expressive concerns dominate

and her dynamic voting behavior is effectively identical to her voting behavior in the

static context. On the other hand, when her pivot probability is high, she is willing

to give up her current expressive payoff in favor of setting a more favorable precedent

for the future if she is patient enough.

More formally, I assume that the justices play stationary Markov strategies i.e.

if (St, εdit) = (Su, εdiu), then justice i’s strategies in periods t and u are identical.

This assumption rules out strategies that are contingent on histories of play. Memo-

rylessness in this context also excludes the possibility of strategies involving reward

or punishment. I omit the time sub-script in the following discussion and instead use

S ′ and ε′ to indicate next periods variables.

A Markov strategy for justice i is a function: σi : S×R2 → D, which maps payoff-

relevant state variables S = (c, p) and private information εi to the set of possible

votes. I denote a Markov strategy profile by: σ = (σ1, · · · , σN). Let V σ
i (S, εi) denote

justice i’s value if her vote choice in each period maximizes her expected discounted

inter-temporal utility when other justices are following strategy σ. Then, the Bellman

equation can be written as:

V σ
i (S, εi) = max

di

{
ui(di, S) + εi(di) + βE[

∫
V σ
i (S ′, ε′i)dF3(ε′i)]

}
where the expectation operator is with respect to the transition probabilities of the

observable states conditional on voting di and all other justices behaving according

to σ. Now, we can define the integrated value function V̄ σ
i (S) as:

V̄ σ
i (S) ≡

∫
V σ
i (S, εi)dF3(εi)
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Using this definition, the integrated Bellman equation is:

V̄ σ
i (S) =

∫
max
di

(
vσi (di, S) + εi(di)

)
dF3(εi)

where

vσi (di, S, ε) = ui(di, S) + βE[V̄ σ
i (S ′)|S, di]

A stationary Markov perfect equilibrium (MPE) of this game is a strategy profile

σ∗ such that:

σ∗i (S, εi) = arg max
di
{vσ∗

i (di, S) + εi(di)}

for all justices i and all states (S, ε) ∈ S × R2. In an MPE, each justice’s Markov

strategy σ∗i is a best response to the other justices’ Markov strategies σ∗−i.

The equilibrium conditional choice probabilities (CCP) P σ∗
i associated with the

equilibrium strategy σ∗i denote the expected voting behavior of justice i from the

point of view of other justices. These can be defined as:

P σ∗
(di|S) = Pr(σ∗i (S, εi) = di|S) =

∫
I{σ∗i (S, εi) = di}dF3(εi) (1.4)

where I is the indicator function.

The conditions for the existence of a MPE in a dynamic stochastic game of incom-

plete information with a continuum of states is still an open question. However, in

practice, for the purposes of the simulation and estimation, I follow much of the litera-

ture by discretizing the state space S. For a finite state space, Escobar (2013) provides

sufficient conditions for the existence of a pure strategy MPE 16. In general, the equi-

librium is not unique. In order to guarantee the validity of my empirical results, I

assume that the same equilibrium is played throughout as is commonly done in the

literature.
16See Appendix A.2 for details.
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Figure 1.4: Equilibrium CCP in a Dynamic Setting
Note: The above figure plots the probability of a conservative vote and the pivot probability for a relatively
conservative justice (θ = 0.8) when the existing precedent is liberal (p = 0.3) for different values of precedent φ and
discount factor β.
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Unlike the static setting, the dynamic game does not lend itself to equilibrium

strategies that can be represented by closed-form functions of the parameters. Instead,

I simulate equilibrium outcomes and compare them to the static benchmark to build

intuition. Figure 1.4 compares conditional choice probabilities for different parameter

values for a justice with cut-point θ = 0.8 and precedent p = 0.3 in a dynamic

setting. The solid blue line plots the conditional choice probability of a conservative

vote when β = 0.95 and φ = γ = 1. The dashed orange and yellow lines plot the

same justice’s probability of a conservative vote in a static setting and in a setting

where the justice put no weight on precedent respectively. Finally, the dashed violet

line plots this justice’s pivot probability given other justices’ equilibrium strategies.

As the pivot probability increases, the justice’s equilibrium behavior deviates from

the static benchmark. In these instances, the justice is more ideological than she

would have been if she were myopic. In fact, in the range c ∈ [0.2, 0.4], the blue and

yellow lines overlap indicating that the justice behaves as if she has no concern for

precedent. However, perhaps counter-intuitively, we observe this overlap in behavior

precisely because the justice cares about precedent and is forward-looking. When her

vote is likely pivotal, a forward-looking justice is willing to give up precedential utility

today in the hopes of setting a more favorable precedent tomorrow.

Figure A.4.1 shows that this gap in the static and dynamic strategies grows wider

as a justice puts a higher weight on her precedential payoff.

1.3.4 The Supply of Cases

Up to this point in the discussion, I have assumed that case arrival is independent of

other variables in the model. Specifically, Equation 1.3 assumes that cases are drawn

from the invariant distribution F1. However, the literature on agenda setting and case

selection on the Supreme Court presents ample evidence to the contrary.
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Each term the Court’s docket contains thousands of petitions seeking writs of

certiorari, requests to appeal the decision of a lower court. At least four justices of the

Court need to vote to grant review in order for the case to be heard. This process and

all of its intermediate stages is referred to as agenda-setting.17 While modelling voting

in the agenda-setting stage is out of the scope of my present analysis, I incorporate

a simple case selection model to capture the dependence of the distribution of case

facts on current precedent and Court composition.18

Consider a case with facts c̃ which has been resolved by a lower court by ruling

in favor of the liberal outcome (without loss of generality). The losing party decides

if it wants to appeal the lower court decision by considering the expected utility of

appealing:

pw(c̃, p)ū+ (1− pw(c̃, p))u− f

where pw(c̃, p) ∈ [0, 1] is the probability that it wins the appeal with case facts c̃ and

precedent p, ū is the utility from winning, u is the utility from losing, and f is the

cost of appealing. I assume that all common knowledge state variables are also known

by the litigants. Additionally, I assume that litigants have rational expectations when

calculating their probability of winning the appeal. This assumption implies that:

pw(c̃, p)) =
∑
d̂∈D̂

n∏
i=1

P σ∗
i (di = d̂i|c̃, p)

where d̂ is profile of votes where a majority of justices vote for the conservative

outcome, D̂ is the set of all such profiles d̂, and P σ∗
i is justice i’s equilibrium CCP

as defined in Equation 1.4. In words, the right-hand side of the above expression
17See Lane and Black (2017) for further discussion.
18The primary limitation in doing so is data availability. Except in rare instances, the

justices’ votes at the certiorari stage are not made public. Justice Blackmun’s private papers
contain his notes on certiorari votes but only records from 1986 to 1993 have been digitised
so far.
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simply denotes the probability of a winning configuration of votes for the conservative

outcome summed over all possible winning configurations if justices behave according

to their equilibrium strategies and if the state is (c̃, p). Therefore, the losing party

will appeal if and only if:

pw(c̃, p) ≥ f − u
ū− u

For now, I assume that the right hand-side of this inequality is drawn from a uniform

distribution on the interval [0, 1].19 This assumption implies that the probability of

appealing the lower court decision is equal to the probability of winning pw(c̃, p)

conditional on appealing.

1.4 Estimation

In this section, I describe the methodology used to estimate the model, the data

sources, and the identification argument tying model parameters to observable

moments in the data.

1.4.1 Identification

To begin with, assume that precedent pt does not factor into the justices’ decision-

making but all justices agree on case-facts ct. These facts induce a correlation in the

votes of the justices. If a justice has an extreme liberal ideology cut-point (θ ≈ 0) she

would be less likely to vote for the conservative outcome even when her other (less

liberal) colleagues choose to do so compelled by the facts of the case. On the other

hand, a more moderate justice (θ ≈ 0.5) would be flip-flop between conservative and

liberal votes and would very often be in the majority. Finally, a justice who puts a
19I allow the upper-bound of the support to vary based on plaintiff characteristics in the

empirical section.
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high weight on ideology, i.e. a high value of γ, shows relatively low variance in her vote

choice (holding ct constant). On the other other hand, a low value of γ also implies

that the justice’s votes flip-flop but with the justice often in being in the minority.

Introducing precedent to this calculus changes the observable pattern of votes

in two distinct ways. First, consider a case where a justice’s vote is unlikely to be

pivotal in changing precedent. If this justice puts a high weight on precedent, i.e.

a high value of φ, then she would be seen voting against her ideology when her

ideology and precedent are in conflict. In such cases, the justice’s votes would be

positively correlated with the direction of past majority precedent-setting decisions.

The changing composition of the Court over time would also bring about a change

in the Court’s precedents. A justice with a high value of φ would exhibit a pattern of

votes that track the changes in the Court’s median in "easy" cases. Second, consider

a "close" case where a justice’s vote is likely to pivotal in changing precedent. In such

cases, if this justice puts a high weight on precedent, then she would vote in line with

her ideology as if she did not experience a cost of deviating from precedent. This

observable difference in voting behavior in pivotal and non-pivot cases is the second

source of identification for the parameter φ.

Not all the cases the Court decides have the potential to change precedent. Equally,

principles outlined in the Court’s precedents may not always be relevant in deciding a

particular case. I account for these cases by using data on opinion citation patterns. I

consider cases that have both few inward and outward citations, 20 i.e., few citations

from other majority opinions as well as few citations to other majority opinions, as

irrelevant when it comes to precedent. For such cases, I model the justices’ behavior

as if they ignored precedent by setting φ = 0 for all justices. These cases are useful
20I classify cases that fall in the bottom 25th percentile of inward and outward citations

into this category.
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in estimation because they help identify the parameters θ and γ when precedent is

irrelevant.

Figures A.4.2, A.4.3, and A.4.4 graphically represent features of the empirical vote

distribution that correspond to the theoretical implications of the dynamic model.

Figure A.4.2 plots the share of cases in which a given number of votes are in line with

with the ideological majority of the Court.21 Two features of the distribution stand

out. First, there are a sizable fraction of cases that are decided unanimously or near

unanimously independent of the ideological majority on the Court. Second, the share

of cases where the party corresponding to the Court’s ideological majority barely wins

the case, i.e., the share corresponding to column ‘5’, is substantially larger than the

share of cases where the opposite direction barely wins, i.e., the share corresponding

to column ‘4’. In fact, in comparison to the share corresponding to column ‘3’, there

seems to be a missing mass of cases in column ‘4’.

Figure A.4.3 plots the same distribution by legal issue area. The distribution has

similar features as the aggregate distribution, although the gap between the shares

corresponding to columns ‘4’ and ‘5’ is more pronounced for Criminal Procedure

and Basic Rights cases. Figure A.4.4 plots the same distribution for low and high

citation cases. The previously highlighted gap effectively disappears for these cases,

which are irrelevant for precedent. On the other hand, the gap is exacerbated for high

citation cases. The patterns here are consistent with the theoretical implication of

the dynamical model that justices are more ideological when they are likely pivotal

in setting precedent for the future.
21Figure A.4.2 replicates Figure 4 from Clark et al. (2018) for the cases I use in estimation.
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1.4.2 Estimation

The presence of state variables (ct, pt) that are unobservable to the econometrician

but observable to the agents in the model presents the main challenge for estimation.

First, suppose pt were observable to the econometrician but ct was not. If we

impose a flexible parametric form on the latent distribution of cases ct, then the joint

likelihood of votes could be written as multivariate mixture distribution with the

probability mass function of ct as the mixing probability. There is a extensive literature

on identification and estimation in such a parametric setting including Everitt and

Hand (1981), Titterington et al. (1985), and Teicher (1960). I assume that latent

distribution of case facts is drawn from a beta-binomial distribution with parameters

(a, b) and with full support over the case space. This distribution is frequently used

in Bayesian methods because of its flexibility in nesting several other commonly used

distributions depending on the parameter values. 22 I estimate the parameters of the

beta-binomial distribution along with the other structural parameters.

I now proceed to tackling the challenge presented by the hidden state pt. I use

the methods described in Cosslett and Lee (1985), Connault et al. (2014), and Reich

(2018) to overcome this challenge. The methodology is outlined in the section below.

1.4.3 Methodology

I assume that the model parameters are time-invariant and there are only two common

knowledge (to the justices) state variables ct and pt. I begin by expressing the joint

likelihood of observing the full sequence of votes {dit}i∈I ≡ dt as a function of the state

22For example, when a = b = 1, the distribution reduces to the discrete uniform distribu-
tion. For large a and b, the distribution approximates the binomial distribution.
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variables, St = (ct, pt) and {εit}i∈I ≡ εt, and parameters Θ = ({θi, γi, φi}i∈I , a, b):

LT (Θ) ≡ Pd({dt}Tt=1|d0; Θ)

=

∫
·
∫
pSε(S0, ε0; Θ)PdSε({dt, St, εt}Tt=1|d0, S0, ε0; Θ) · dε0 · · · dεT · dS0 · · · dST

where the integration limits are over the support of the private utility shocks εt and

the support of the unobservable state variables St. Now, using the Markov assumption,

we can write the probability of observing the full sequence {dt, St, εt}Tt=1 as a product

of the per-period conditional probabilities:

Pdsε({dt, St, εt}Tt=1|d0, S0, ε0; Θ) =
T∏
t=1

pdsε(dt, St, εt|dt−1, St−1, εt−1; Θ)

Furthermore, we can use the conditional independence assumption to decompose

the per-period likelihood since εt is independent of St and dt, dt is conditionally

independent of dt−1, and St is conditionally independent of εt−1:

pdsε(dt, St, εt|dt−1, St−1, εt−1; Θ) = pd(dt|St, εt; Θ)ps(St|dt−1, St−1; Θ)pε(εt) (1.5)

Here, the extreme value assumption on the distribution of εt helps by providing a

convenient closed form for the CCPs,
∫
pd(dt|St, εt; Θ)pε(εt)dεt, without requiring

the computation of n× T integrals over the support of εt.

If the state St were observable, the assumptions mentioned so far would allow

log-linearizing Equation 1.5, which then could be maximized directly:

log pds(dt, St|dt−1, St−1) = log pd(dt|St; θ) + log ps(St|dt−1, St−1; Θ)

However, since St is unobservable, the likelihood function can only be derived by

integrating over all possible paths of the state variable St. Here, the deterministic

structure of the law of motion for precedent pt and the parametric assumption on

the distribution of latent case facts ct come in handy. Further, as mentioned before,
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I discretize the state space into a fine grid 23 and therefore replace the integrals with

summation operators:

LT (Θ) =
∑
·
∑( T∏

t=1

pd(dt|St; Θ)ps(St|dt−1, St−1; Θ)
)

=
∑
·
∑[ T−1∏

t=1

pd(dt|St; Θ)ps(St|dt−1, St−1; Θ)
(∑

pd(dT |ST ; Θ)ps(ST |dT−1, ST−1; Θ)
)]

(1.6)

I follow Reich (2018) in defining a recurrence relation to numerically compute

1.6. The details of the computational procedure and the algorithm can be found in

Appendix A.1.

Now, the maximum likelihood estimator Θ̂ can be obtained by maximizing expres-

sion 1.6. The variance-covariance matrix of the estimator is given by:

Σ̂ = E[∇LT (Θ̂)∇LT (Θ̂)′]

where ∇LT (Θ̂) represents the gradient of the likelihood function with respect to

parameters Θ. I compute the gradient by perturbing each parameter in Θ and then

calculating the proportional difference in the likelihood from LT (Θ̂).

1.4.4 Data

I use data from four sources for the empirical analysis. I get data on votes and

case information from the The Supreme Court Database (Spaeth et al., 2019).

Justice-specific information comes from the the United States Supreme Court Justice

Database (Epstein et al., 2019). Data on majority opinion citations from 1946 to 2006

comes from Supreme Court Citation Network Database (Fowler and Jeon, 2008).

Finally, majority opinion citations after 2006 come from the Casetext website.
23I solve for the equilibrium conditional probabilities for a 10 × 10 uniform grid over the

state space (c, p) and interpolate these over a 20 × 20 uniform grid.
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I use cases ranging from the first term of the Vinson Court (1946) to the Roberts

Court (2019) for my empirical analysis. Naturally, the composition of the Bench

changed regularly during this time-period due to retirements, deaths, and new

appointments. Each unique composition of the Court is called a natural court in

the literature. I restrict my analysis to cases and natural courts in which all nine

justices voted. I focus on cases that fall into four major legal issue areas and conduct

the empirical analysis separately for each of these areas: Criminal Procedure, Civil

Rights, Economic Activity, and Judicial Power. I do so for two reasons. First, one

might expect the structural parameters of the utility function to be relatively more

stable within each issue area. Second, the precedents set within an issue area are far

more relevant to deciding future cases in that area compared to other areas.

I get the justices’ biographical data from the Unites States Supreme Court Justice

Database. I include the justices’ prior legal experience, party affiliation, and party of

the nominating president.

I use the The Supreme Court Citation Network Database to get the inward and

outward citation count i.e. the number of majority opinions that a cite a given case

for the years 1946 to 2006. For cases after 2006, I manually collected the inward and

outward citation count data from the website Casetext.

1.5 Empirical Results

In this section, I present the main empirical results derived from implementing the

methodology described above. As mentioned previously, I estimate parameters for

each legal issue area separately. In the analysis below, I focus on the parameters

recovered for Criminal Procedure cases because they comprise the largest share of the
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cases the Court hears. Table A.3.1 contains the parameter estimates.24 The estimates

for all issue areas can be found in Appendix A.3.

Figure 1.5: Ideology Cut-Points θ: Criminal Procedure
Note: The figure plots ideology cut-points θ for justices in criminal procedure cases for 35 justices who served on
the Court from 1946 to 2019. The 95% confidence intervals are represented by the gray bars.

Figure 1.5 plots the ideology cut-points of the justices for Criminal Procedure cases

ranked from the most conservative to the most liberal. While most of the justices’

cutpoints fall between 0 and 1, there are a few outliers. Chief Justice Earl Warren

wrote the majority opinion in the landmark case Miranda v. Arizona, which held

that a defendant “must be warned prior to any questioning that he has the right
24I exclude Justices Gorsuch and Kavanaugh, who joined the Court in 2017 and 2018

respectively, from these tables. There are not sufficiently many case observations for these
justices for precise estimates.
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to remain silent, that anything he says can be used against him in a court of law,

that he has the right to the presence of an attorney, and that if he cannot afford an

attorney one will be appointed for him prior to any questioning if he so desires.”25

Similarly, Justice Goldberg, who is ranked as the most liberal member according to

the ideology cut-points, was a strong opponent of the death penalty and "construed it

as cruel and unusual punishment." 26 Among the more recent members of the Court,

Justices Thomas and Alito rank as the most conservative members while Justices

Ginsburg and Sotomayor as the most liberal.

Figure 1.6: Weights on Precedent φ: Criminal Procedure
Note: The figure plots the weight on precedent φ for justices in criminal procedure cases for 35 justices who
served on the Court from 1946 to 2019. The 95% confidence intervals are represented by the gray bars.

25Miranda v. Arizona, 384 U.S. 436 (1966)
26"Arthur J. Goldberg." Oyez, www.oyez.org/justices/arthur j goldberg. Accessed 17 Oct.

2020.
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Figure 1.6 plots values of the parameter φ, the weight justices put on precedent

for Criminal Procedure cases. Interestingly, while Justice Goldberg ranks as the most

ideologically liberal justice in this area, he also ranks the highest on weight put on

precedent. Justice Souter also stands out in this ranking. Interestingly, Bailey (2019),

who uses bridge observations from Congress and past opinions, finds that Justice

Souter ranks the highest when it comes to the influence of precedent on decision-

making. Similarly, Justices Fortas, Harlan, Marshall, and Brennan are among the

lowest in his rankings. While the use of bridge observations allows for estimates to

be comparable inter-temporally and across institutions, the method relies on stated

views on precedent and also assumes that precedent plays no role in the positions

members of Congress take on cases. Furthermore, the static nature of the analysis

and the assumption of expressive preferences precludes the possibility of strategic

behavior.

In order to compare the weight justices put on precedent relative to ideology, I

compute φ̃ ≡ φ
φ+γ

for each justice. The values of φ̃ are plotted in Figure A.4.9. The

relative measure does not seem to the change the ranking among the justices by much.

Figure 1.7 plots values of γ+φ for each justice. High values denote that the utility

shocks ε do not affect the justice’s voting behavior once we account for ideology and

precedent. On the other hand, low values of γ + φ indicate higher vote uncertainty.

Notably, Justices Scalia, Thomas, and Black, who are known to have been textual-

ists, seem to show high legalistic uncertainity. Textualism is a legal philosophy that

insists that laws and the Constitution “should be interpreted by considering only the

words used in the law or document as they are commonly understood." 27 Textualist

have argued that their interpretative philosophy minimizes the influence of policy
27"texualism." Merriam-Webster.com. 2011. https://www.merriam-webster.com (21 Oct

2020).
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preferences and ideological considerations of judges in legal decision-making. At the

same time, critics of textualism have claimed that texualist justices ”have proved

quite willing to abandon statutory stare decisis and to argue in favor of overruling

established statutory precedents." 28 The parameter values for these justices seem to

support both these claims. A low value of γ+φ for these justices suggest that ideology

and precedent played a less important role in their decision-making compared to non-

texualists when factors such as the plain meaning of the text compelled a particular

outcome.

Figure 1.7: Parameter γ + φ: Criminal Procedure
Note: The figure plots the sum of the weights on ideology and precedent γ + φ for justices in criminal procedure
cases for 35 justices who served on the Court from 1946 to 2019. The 95% confidence intervals are represented by
the gray bars.

28Krishnakumar (2017), p. 1
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As Bailey (2019) notes, these justices actively tried to get to the Court to change

the its precedents. While the overlap in these rankings is notable, it is important to

keep the methodological differences in mind while interpreting these results.29 The

following example highlights the distinction.

Chief Justice Warren shows a relatively high cost of deviating from precedent

with φ = 1.25 and is one of the most liberal justices in criminal procedure cases with

θ = −0.18. However, in Bailey (2019), Chief Justice Warren appears to be one of

the justices most likely to vote in line with his ideology when ideology and precedent

are in conflict. First, the parameter estimates in this paper are specific to each legal

issue area whereas the effects in Bailey (2019) are pooled across legal issues. More

significantly, Chief Justice Warren was appointed to the Court when the precedents

set by the preceding Vinson Court were stacked against his ideology. Table A.3.3

shows the percentage of cases in which he ruled in favor of the conservative outcome

over in every two year term increments. Chief Justice Warren frequently voted with

the conservative wing of the Court in his initial years but was successful in gathering

a majority to overturn the Court’s conservative precedents in the subsequent terms.

In the model presented in this paper, this shift is consistent with the voting behavior

of a justice who has a high cost of deviating from precedent and is forward-looking.

Chief Justice Warren followed existing precedent when in the minority, but voted to

overturn precedent when his vote was likely pivotal after the death of Justice Jackson

in 1954 and the retirement of Justice Minton in 1956. If one gave equal weight to

these two different categories of cases in measuring his adherence to precedent, Chief

Justice Warren would rank low in the rankings as in Bailey (2019). However, the

model presented in this paper suggests that we should treat these two categories of
29The effects in Bailey (2019) are reduced-form estimates from a probit model and can be

interpreted as the change in the likelihood of voting for the conservative outcome when the
precedent is consistent with a conservative outcome as opposed to a liberal outcome.
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cases differently if we expect justices to be forward-looking. In such a setting, cases

in which a justice is likely to be pivotal in affecting precedent should be weighted

less in estimating the justice’s adherence to precedent in comparison to cases where

she is not likely pivotal. But equally, pivotal cases are more informative than non-

pivotal cases in revealing the justice’s ideology. Measures that ignore the distinction

between these categories of cases will not only underestimate the justice’s concern for

precedent but also attenuate the differences in their ideologies. Ignoring the role of

precedent altogether would exacerbate these biases even further.

Figure A.4.5 shows the differences in the ideology estimates of justices with and

without the inclusion of precedent in estimation. Parameter θ̂ refers to the ideology of

a justice in a model where justices do not experience a cost of deviating from precedent

(φ = 0). If precedent played no role in the estimation of ideology, then the points would

lie precisely on the red 45 degree line. However, for about a third of the justices in this

time period, the inclusion of precedent in the model appears to significantly change the

estimate of their ideology. Justices Ginsburg, Sotomayor, Souter, Warren, Rutledge,

and Douglas appear less liberal while Justices White, Vinson, Clark, Burton and Reed

appear less conservative if we ignore the role precedent plays in their decision-making.

Figures A.4.6 and A.4.7 compare parameter values for the static and dynamic

models. θ̃ and φ̃ refer to parameters of the static model where β is set to zero. The

inclusion of forward-looking concerns in the model appears to change parameter esti-

mates for a significant number of justices. Take the case of Justices Ginsburg and

Stevens. If we compared their voting records in criminal procedure cases just on the

basis of the frequency of conservative votes (or equivalently θ̂), their ideologies seem

very close. Adding precedent to the static analysis widens the ideological gap (com-

paring θ̃) a bit with Justice Stevens appearing more liberal than Justice Ginsburg.

Strikingly, the dynamic model flips the ideology rankings between the two justices.
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When forward-looking consideration are accounted for, Justice Ginsburg has a more

liberal ideology than Justice Stevens. This is also reflected in the values of φ̃ and φ in

Figure A.4.7. Going by the static model, the two justices appear to have a small gap

in their costs of deviating from precedent. However, this gap widens significantly once

the distinction between pivotal and non-pivotal cases is accounted for in the dynamic

model.

1.5.1 Heterogeneity

In this section, I explore how the parameter estimates vary by justice characteristics.

Justices vary in the tools they use to interpret laws and the Constitution. While

textualists emphasize the primacy of the plain meaning of the text, non-texualists

tend to incorporate additional factors such as purpose, context, and legislative history

in their decision-making. In recent years, the conservative legal movement has pushed

for the nomination of committed textualists to the Court 30. The alignment of the

two major political parties with distinct factions of the legal community raises the

question of whether the parameters estimated in the model differ by the justice’s

party affiliation.
30Teles (2008)
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Figure 1.8: Parameter θ: Criminal Procedure, by Party Affiliation
Note: The figure plots the ideological cut-points θ for justices in criminal procedure cases for 35 justices who
served on the Court from 1946 to 2019. The justices are categorized by party of affiliation at the time of their
appointment to the Court. The 95% confidence intervals are represented by the gray bars.

Figure 1.8 plots the justices’ ideology parameters by party affiliation and sorted

by the year of appointment to the Court from the earliest to the latest. Ideology and

party affiliation are uncorrelated in the earlier Courts. Starting around Justice Fortas’

appointment in 1965, there appears to be a stronger correlation between party and

ideology. Figure A.4.14 shows a similar pattern for basic rights cases. Interestingly,

this also coincides with the passage of the Civil Rights Act of 1964 which, according

to some theories 31, led to a re-sorting amongst the political parties so that ideology

and party affiliation became more aligned.
31Klein (2020)
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Figure 1.10 presents a similar plot for the parameter φ. There appear to be no

striking differences by party affiliation. However, it is notable that none the more

recent members of the Court are motivated to vote in a manner that explicitly con-

tradicts precedent (negative value of φ).

Figure 1.9: Parameter φ: Criminal Procedure, by Party Affiliation
Note: The figure plots the weight on precedent φ for justices in criminal procedure cases for 35 justices who
served on the Court from 1946 to 2019. The justices are categorized by party of affiliation at the time of their
appointment to the Court. The 95% confidence intervals are represented by the gray bars.

Another dimension of heterogeneity amongst the justices is the length of their

tenures on the Court. Figures A.4.8 and 1.10 plot the parameters θ and φ against

the length of the justice’s tenure on the Court respectively. While there appears to

be no apparent relationship between θ and tenure length, the parameter φ seems

to be negatively correlated with tenure length. There may be numerous plausible
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explanations for this relationship. One might think that justices who choose to have

longer tenures on the Court (since retirement is voluntary) are systematically different

from those with shorter tenures. Alternatively, the length of tenure may have a direct

effect on how justices perceive deviations from precedent and thus affect the estimate

of the average value of φ over their entire tenure.

Figure 1.10: Parameter φ: Criminal Procedure, by Length of Tenure
Note: The figure plots the weight on precedent φ against the length of their tenure on the Court for justices in
criminal procedure cases for 35 justices who served on the Court from 1946 to 2019.

1.5.2 Model Fit

I simulate votes in each natural court 100 times and compare the outcomes to the

actual proportion of conservative votes in order to explore the fit of the model. The

results of this exercise for a recent court are presented in Table 1.1. While the model
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seems to provide a reasonable fit for most of the justices, it seems to under-predict

the proportion of conservative vote for Chief Justice Roberts. A potential explanation

could be the fact that the model does not capture the agenda-setting and the opinion-

assignment power of the Chief Justice, which could influence his dispositional votes

in some cases.

Table 1.1: Model Fit

Justice Actual
Percent Conservative

Simulated
Percent Conservative

Scalia 0.67 0.64
Kennedy 0.60 0.56
Thomas 0.78 0.72
Ginsburg 0.37 0.37
Breyer 0.42 0.43
Roberts 0.67 0.53
Alito 0.81 0.80

Sotomayor 0.34 0.35
Kagan 0.41 0.43

Note: The simulated percent conservative votes are based on 100 simulations of a sequence of 1000 votes using
the Criminal Procedure parameter estimates from Table A.3. Case facts and precedent were drawn from the
steady-state joint distribution of these state variables.

The static model with precedent and a model without precedent are nested in the

dynamic model. I perform a series of likelihood-ratio tests to determine the goodness

of fit of these competing models and report the p-values associated with these tests

in Table 1.2. The values indicate that the dynamic model is a statistically significant

better fit in comparison to competing models for Criminal Procedure and Basic Rights

cases.
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Table 1.2: Likelihood Ratio Tests

Model Likelihood Ratio Test p-value
Criminal
Procedure

Basic
Rights

Economic
Activity

Judicial
Power

Model without precedent 0.02 0.04 0.07 0.05
Static model with precedent <0.01 <0.01 0.09 0.14

Note: The table reports p-values associated with the likelihood ratio test comparisons of nested models with the
dynamic model with precedent. The null hypothesis is that θ ∈ Θ0 and the alternative hypothesis is that θ ∈ Θc0,
where Θ0 represents the parameter space of the nested model while Θc0 is the parameter space of the full model.

1.5.3 Discussion of Model Assumptions

Precedent

Typically, legal scholars look to the Court’s opinion to ascertain whether an existing

precedent has been overturned or whether it is still good law. Sometimes, the opinion

explicitly states that a prior decision of the Court is being overruled, as in the Bran-

denburg case. However, more frequently, the majority ruling either implicitly overrules

the core holding of a prior decision or distinguishes the case facts in way that narrows

the applicability of the precedent. While there is merit in parsing the stated ratio-

nale in the justice’s opinions to determine the status of a given precedent, I take a

different approach. Justice Ginsburg once said, "Sometimes, it helps to look at what

the Court did and not be so entirely focused on what the Court said." This "revealed

preference" approach to locating precedent has the advantage that it does not require

adjudicating between different justices’ interpretations of the same precedent. On the

other hand, a limitation of this approach is that it collapses the distinction between

the outcome of a case and the precedent set by the majority opinion that provides

reasons for the outcome.
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For example, the Court could overturn its previous precedent by issuing either a

broad or a narrow opinion which both lead to the same outcome in a given case .32

The model in this paper assumes that justices can interpret a broad opinion in the

narrowest possible way as long as it rationalizes the outcome of the past case without

incurring any expressive costs. 33 Distinguishing precedent beyond this point comes at

an expressive cost. Figure 1.11 illustrates this distinction with an example. Suppose

the existing precedent p1 dictates that case c1 should be disposed by issuing a liberal

ruling (since c1 ≥ p1). However, suppose a majority of the Court decides otherwise

and therefore overrules precedent p1. One way in which the Court could do so is by

writing a broad opinion p3, which is far from the facts of the case c1. At the other

extreme, the Court could issue a narrow opinion with p2 = c1 being the narrowest

possible opinion to rationalize a conservative outcome.

c1

p2 (narrow)p1 p3 (broad)
0 1

Figure 1.11: Opinions and Precedent

Expressive Static Preferences

The assumption that a justice’s stage utility depends only on her own vote is a

reasonably strong one. Justices’ might care about the outcome of individual cases in

addition to their own votes in these cases. For example, it was reported that Chief

Justice Roberts changed his vote in National Federation of Independent Business v.

Sebelius to side with the Court’s four more liberal justices only to save the Patient
32In the notation introduced earlier, this would mean that there exist at least two rules

(if not infinitely many) P1 and P2 such that P1(c
′) = P2(c

′) for some c′, but P1 6= P2.
33In practice, justices often do so by deeming particular sections of the controlling opinion

as dicta, a "comment, suggestion, or observation made by a judge in an opinion that is not
necessary to resolve the case".
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Protection and Affordable Care Act (commonly referred to as Obamacare) in 2012.34

If this switch was driven purely by the instrumental gain from the Act being upheld,

then Chief Justice Roberts would have likely voted with the conservative minority if

there were a fifth vote to go along with the Court’s liberals.

In practice, it would be challenging to estimate parameters relating to justices’

static instrumental utility without additional data on certiorari votes or case facts.

A comprehensive dataset on certiorari votes could shed light on such instrumental

concerns if and when a justice might vote to decline to hear a case if she anticipates

being in the minority once the case is decided.35 Similarly, there may be a narrow

set of cases, such as statutory interpretation cases across legal issue areas, where

additional data on the contested statute might help these additional parameters on

instrumental utility.36 For example, a liberal justice might be more inclined to uphold

the constitutionality of a statute passed by a Democrat-majority Congress than if the

same statute were passed by a Republican-majority Congress. In the current model,

the private utility shock would absorb these considerations as long as they are not

systematically correlated to the justice’s ideology, case facts, or precedent. I plan to

explore a richer model that could include such a static instrumental component in

future work.

Retirement and Legacy Concerns

A significant amount of media coverage and press attention is devoted to the retire-

ment decisions of Supreme Court justices, especially when a replacement might tip
34Roy (2012)
35Epstein et al. (2007) contains these votes for 1986-1993 terms of the Rehnquist Court

but there is no dataset that contains certiorari votes for the entire universe of cases.
36Whittington (2019) contains data on the Congress that passed the particular federal

law that was being challenged for a limited number of statutory interpretation cases.
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the ideologically balance on the Court. Justices who wish to be replaced by a like-

minded successor may strategically choose when to retire if at all they can.37 Others

may have their tenures cut short by death or retirements forced by ill health. Sep-

arately, justices may care about their legacy on the Court. If these legacy concerns

differ from their expressive concerns, justices might vote differently as they approach

retirement compared to when they joined the Court.

The model in this paper does not incorporate these concerns explicitly into the

analysis. If legacy concerns cause justices to put a higher weight on their ideology

towards the end of their tenure, this would be reflected in the value of the param-

eter γ, but not be independently identified. However, to be sure, the model would

still not fully capture the dynamic and strategic effects of these concerns until they

are directly incorporated into the utility function. A finite time horizon model with

endogenous retirement would fit the bill to study this particular aspect of judicial

behavior. However, this is beyond the scope of this paper since the expansion of the

state space would likely make the analysis intractable.

1.6 Counterfactuals

In recent years, the increased politicization of the Court has led several legal scholars

to recommend policy proposals to change the structure and functioning of the Court

38. In this section, I take advantage of the fact that the parameters estimated in this

paper are structural and can therefore be thought to be invariant to changes in the

policy. I use the estimated parameters to construct and evaluate a few counter-factuals

that may have implications for Court reform policies being proposed.
37Chabot (2018) finds that justices have limited opportunities to retire strategically, and

even fewer in successfully being replaced by like-minded succesors.
38Epps and Sitaraman (2019)
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1.6.1 Courts without Precedent

I consider a setting in which justices can freely distinguish past cases decided by the

Court and hence do not experience a cost of deviating from precedent. I simulate votes

for a recent natural court headed by Chief Justice Roberts from 2010 to 2016 and com-

pare the simulated votes to the actual votes of this court for criminal procedure cases.

I report the change in the likelihood of voting for the conservative outcome when the

justices can costlessly deviate from past precedent in Table 1.3. The average results

indicate that precedent plays a significant role in moderating the influence of justices’

ideology over their votes. Without precedent constraining them, Justices Thomas and

Scalia would vote for the conservative outcome and Justices Ginsburg and Sotomayor

would vote for the liberal outcome in a larger range of cases. However, the last two

columns show that the average effects mask an important dimension of heterogeneity

in the results. In cases where a justice is likely to be pivotal, the possibility of changing

precedent appears to polarize justices who experience a high cost of deviating from

precedent.39 In high pivot probability cases, precedent appears to play practically

no role in moderating the influence of ideology on the justices’ votes. The aggregate

effects are driven primarily by the behavior in low pivot probability cases and there-

fore precedent tends to moderate the justices’ voting behavior on average. How does

difference in voting behavior affect the final outcomes of cases? Unsurprisingly, since

precedent does most of its work moderating behavior in low pivot probability cases,

the change in the likelihood of a majority of the Court voting for the conservative

outcome in a setting without precedent is modest: -1 percent. But again, this change

in probability increases considerably to -4.8 percent conditional on the case being a
39I consider a cases where a justice’s pivotal probability is greater than 0.2 as high pivotal

cases for this counterfactual.
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”close" case. In cases where the average pivot probability is low, precedent seems to

make practically no impact on the final outcome of the case.

Table 1.3: Probability of Vote Change Due to Precedent, by Pivot Proba-
bility

Justice Change in the Probability of a Conservative Vote without Precedent
Average High Pivot Probability Low Pivot Probability

Scalia 0.142
(0.135,0.145)

0.003
(0.003,0.004)

0.148
(0.146,0.149)

Kennedy 0.039
(0.038,0.045)

-0.002
(-0.003,-0.002)

0.035
(0.035,0.036)

Thomas 0.176
(0.165,0.177)

-0.003
(-0.003,-0.003)

0.179
(0.173,0.183)

Ginsburg -0.111
(-0.12,-0.105)

-0.004
(-0.005,-0.004)

-0.197
(-0.204,-0.188)

Breyer -0.017
(-0.016,-0.015)

-0.012
(-0.012,-0.012)

-0.026
(-0.026,-0.026)

Roberts -0.002
(-0.003,-0.001)

-0.001
(-0.001,-0.001)

-0.003
(-0.005,-0.002)

Alito 0.017
(0.007,0.021)

0
(0,0)

0.026
(0.025,0.026)

Sotomayor -0.19
(-0.192,-0.191)

0
(0,0)

-0.274
(-0.274,-0.274)

Kagan -0.027
(-0.033,-0.02)

-0.002
(-0.007,0.009)

0
(-0.005,0.009)

Note: This table reports the change in the probability of a conservative vote if none of the justices experienced a
cost of deviating from precedent. The simulated probabilities are based on 100 simulations of a sequence of 1000
votes using the Criminal Procedure parameter estimates from Table A.3. Case facts and precedent were drawn from
the steady-state joint distribution of these state variables.

In response to a question about the politicization of the Court, Justice Kagan

replied, "Most of our decisions are unanimous, we actually agree a majority of the

time...."40 The justices frequently cite the fairly low number of 5-4 decisions and a

large number of unanimous or near-unanimous decisions to emphasize that the Court

is not a partisan institution 41. However, the above counter-factual highlights the role
40Harvard Law School. “The 2015 Scalia Lecture | A Dialogue with Justice Elena Kagan

on the Reading of Statutes” Online video clip. YouTube. YouTube, 25 Nov, 2015. Web. 10
October 2020.

41Chung (2019)
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that precedent plays in generating such a distribution of votes. Without precedent,

one could expect fewer unanimous or near-unanimous decisions but equally fewer

conventional splits in 5-4 decisions.

1.6.2 Myopic Justices

In recent years, several proposals that impose term-limits on the tenure of Supreme

Court justices have gained significant traction with Justices Breyer and Roberts them-

selves having stated their support for the basic idea.42 The model in this paper does

not explicitly account for changes in a justice’s voting behavior as a function of their

time on the Court since the justices behave as if they were infinitely-lived. However,

one could arguably think of the average voting behavior of term-limited justices as

falling between the behavior in a model with infinitely-lived forward-looking justices

and the behavior in a myopic (static) model. The relevance of these bounds would

depend on the actual length of the term limit that is being proposed. I evaluate

counter-factual outcomes in a Court where justices are myopic and compare them to

the infinite-horizon setting in Table 1.4. The average change in the probability of a

conservative vote is small for a majority of the justices. However, when this change

is decomposed by pivot probability, the differences are noticeable. In cases where jus-

tices are likely to be pivotal, myopic behavior significantly moderates the justices’

votes. In such a such a setting Justices Scalia, Kennedy, and Thomas are significantly

more likely to vote for the liberal outcome whereas Justices Gingsburg, Breyer, and

Sotomayor more likely to vote for the conservative outcome.

Interestingly, in my model, this counter-factual is identical to one where the size

of the Court is doubled without changing the ideological composition of the Court.

Doubling the size of the Court has the mechanic effect of dramatically reducing the
42Buchanan (2020)
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pivot probability of all justices. When a justice’s pivot probability is close to zero, the

justice’s behavior in the dynamic model is akin to her behavior in the static model (or

equivalently in a myopic model). While proposals for increasing the size of the Court

may lead to different consequences than ones that recommend term limits in several

respects, this model suggests that when it comes to affecting the justices’ strategic

behavior to influence precedent, these policy proposals could be thought of as close

substitutes.

Table 1.4: Probability of Vote Change if Myopic

Justice Change in the Probability of a Conservative Vote if Myopic
Average High Pivot Probability Low Pivot Probability

Scalia -0.044
(-0.05,-0.041)

-0.269
(-0.289,-0.266)

-0.008
(-0.009,-0.008)

Kennedy -0.022
(-0.024,-0.015)

-0.233
(-0.25,-0.226)

-0.006
(-0.007,-0.004)

Thomas -0.037
(-0.047,-0.035)

-0.307
(-0.307,-0.307)

-0.003
(-0.003,-0.003)

Ginsburg 0.008
(0.03,0.016)

0.065
(0.059,0.067 )

-0.001
(-0.002,-0.001 )

Breyer -0.006
(-0.008,-0.006)

0.043
(0.039,0.046)

-0.008
(-0.009,-0.008)

Roberts 0.002
(-0.004,0.016)

0.009
(-0.002,0.019)

0.001
(-.004,0.002)

Alito -0.006
(-0.015,-0.002)

0.000
(0.000,0.000)

-0.008
(-0.021,-0.004)

Sotomayor 0.005
(0.005,0.006)

0.104
(0.091,0.112)

-0.002
(-0.003,-0.002)

Kagan 0.009
(0.003,0.017)

0.010
(-0.007,0.018)

0.005
(0.001,0.009)

Note: This table reports the change in the probability of a conservative vote if all the justices were myopic
(β = 0). The simulated probabilities are based on 100 simulations of a sequence of 1000 votes using the Criminal
Procedure parameter estimates from Table A.3. Case facts and precedent were drawn from the steady-state joint
distribution of these state variables.

1.6.3 Steady State Distribution and Convergence

The theoretical results from Sections 1.3.2 and 1.3.3 suggest that in both the static and

the dynamic model, precedent converges to (ex-post) median justice’s ideal cut-point.

46



In this section, I use the estimated structural parameters to simulate the joint steady

state distribution of precedent and cases for court headed by Chief Justice Roberts

from 2010 to 2016 to provide evidence to support this hypothesis. The estimated

parameters imply a set of equilibrium CCPs as indicated in Equation 1.4. These

CCPs along with the state transition function together map onto a Markov transition

matrix Ω. The steady state distribution of the state space is defined by a vector π̃

such that:

π̃Ω = π̃

To visualize the evolution of the distribution of the state variables over time, I plot 100

simulations of the distribution of the state space π0 initialized with p0 = 0 and c0 ∼

U [0, 1]. I use the estimated Markov transition matrix Ω to generate the distribution

of states in the following steps using:

πt = πt−1Ω

Figure 1.12 plots the output of 100 such simulation steps. The x-axis represents

values of the state space (p, c). However, values of c have been dropped from the

labels for the sake of presentation. For e.g., the grid between .5 and .6 represents

values of c ranging from 0 to 1 and p = 0.5. At step 0, the distribution is entirely

concentrated in the interval [0, .1] since this range represents the states p = 0 and

c ∈ [0, 1]. However, in successive steps, precedent becomes increasingly conservative as

the mass of the distribution shifts right-wards. At step 100, the bulk of the distribution

is concentration on p = 0.6 (represented by the interval between 0.6 and 0.7 on the

x-axis). The Criminal Procedure estimates from Table A.3.1 show that this value is

very close to the ideology cut-point of the median justice, Chief Justice Roberts, with

θ = 0.64. Similarly, Figure A.4.18 indicates that precedent converges to the Chief

Justice Robert’s ideology even when all of the justices are myopic.
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Figure 1.12: Steady State Distribution of the State Variables
Note: The figure plots 100 simulation steps in the evolution of the state variables p and c for a historic natural
Roberts court (2010 - 2016). The x-axis represents values of the state space (c, p). However, values of c have been
dropped from the labels for the sake of presentation. For e.g., the grid between 0.5 and 0.6 represents values of c
ranging from 0 to 1 and p = 0.5.

Next, I use the same procedure to compare the speed of convergence to the steady

state distribution when the same justices are forward-looking versus myopic in Fig-

ures A.4.16 and A.4.17 respectively. Note that when justices are forward-looking the

distribution of precedent appears to converge to the steady state (p = 0.6) within 50

steps. However, note that in the static model, when justices are myopic, the move

from p = 0 to p = 0.6 appears to be much slower. In fact, in 50 simulation steps,

the bulk of this distribution appears to be concentrated around p = 0.5. To put these

results in context, this natural Court heard 82 Criminal Procedure cases in roughly
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six years (2010 to 2016). Since each simulation step can be thought of as a case draw,

the 100 step simulation corresponds to approximately 7 years of this Court.

The above simulation results suggest that changes in precedent are slower when

the justices on the Court are myopic. If policy-makers are concerned about minimizing

the volatility associated with the Court’s precedents, term-limits or Court-expansion

may provide the added benefit of slowing down the rate of change in precedents

whenever the ideological composition of the Court changes.

1.6.4 Super-Majority Rule

As a final counterfactual exercise, I evaluate the effect of changing the simple majority

rule to a super-majority rule requiring six of the nine justices to vote in favor of

overruling an existing precedent. Note that this super-majority rule only applies to

changing precedent and not to deciding the outcomes of a case. Therefore, the new rule

does not affect the behavior of strategic litigants in the case selection model described

in 1.3.4. I simulate the joint steady state distribution of case facts and precedent using

the simple majority rule and the super-majority rule using 500 simulation steps. I use

the same parameters for the simulation exercise as in 1.6.3. The results of the exercise

are depicted graphically in Figure 1.13. Again, the values of c have been dropped from

the labels for the sake of presentation. For e.g., the grid between 0.3 and 0.4 represents

values of c ranging from 0 to 1 and p = 0.3.
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Figure 1.13: Majority v. Super-Majority Rule
Note: The figure plots the distribution of the state variables p and c for a historic natural Roberts court (2010 -
2016) after 500 simulation steps contrasting majority versus super-majority rule. The x-axis represents values of the
state space (c, p). However, values of c have been dropped from the labels for the sake of presentation. For e.g., the
grid between .5 and .6 represents values of c ranging from 0 to 1 and p = 0.5.

The results indicate that changing the majority rule changes the steady state dis-

tribution of case facts and precedent. In particular, the super-majority rule appears to

moderate precedent on average with the bulk of the distribution concentrated around

p = 0.5 as opposed to p = 0.6 in the case of majority rule. However, it appears

that the super-majority rule simultaneously increases the spread of the distribution

of precedent with some probability mass around p = 0.4 and p = 0.6. For the natural

Court used for this simulation, there are two possible minimal super-majority ideolog-

ical coalitions (ignoring utility shocks): (i) a liberal coalition whose most conservative

member is Justice Kennedy with ideology θ = 0.66, and (ii) a conservative coalition
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whose most liberal member is Justice Breyer with ideology θ = 0.49. Given the pos-

sibility of these coalitions, Figure 1.13 suggests that the super-majority rule expands

the support of the steady state distribution of precedent to approximately these two

bounds. Naturally, a rigorous theoretical analysis would be necessary to evaluate the

validity of this conjecture, which is beyond the scope of this paper. However, if this

conjecture holds, then the move to a super-majority rule highlights a novel trade-off:

the price of a more moderate precedent is higher variability in the law (precedent) in

the long-run.

1.7 Conclusion

In this paper, I show that incorporating precedent and forward-looking concerns into

the analysis of judicial decision-making matters for the estimation of ideological pref-

erences. I formulate a model of non-myopic justices who have expressive preferences

over ideology and adherence to precedent. In the dynamic model, justices can inter-

nalize the effect of their current actions on future precedent. When their votes are

likely pivotal in shaping future precedent, the dynamic model predicts that justices

are willing to trade-off their current expressive utility for higher future expressive

utility in the hope of setting a more favorable precedent.

I recover the structural parameters of this model for 36 justices from the Vinson

Court to the Robert Court for four legal issue areas. I use the methodology from

Reich (2018) to overcome the challenge presented by unobservable state variables in

the estimation. Further, I include a simple model of rational litigants to account for

endogenous case selection in the appeals process.

The structural parameters reveal that accounting for precedent even in a static

model changes the ideology scores for a substantial number of justices. This finding
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is in line with Bailey and Maltzman (2008) and Bailey (2019), who reach a similar

conclusion using a very different estimation methodology. The methodology I use has

the distinct advantage of not relying on manual coding of case facts and precedent,

making it more generally applicable in other settings where such data may be hard

to come by.

A key finding of this paper is that allowing for non-myopic justices introduces the

possibility of strategic behavior and that ignoring such behavior in empirical anal-

ysis can bias estimates of ideology. I consider counterfactuals that use the structural

estimates from the dynamic model to further make this point. While precedent mod-

erates the influence of justices’ ideologies on votes on average, in high pivotal cases,

some justices are driven to be more ideological due to precedent. I find that this het-

erogeneity in the interaction between precedent and ideology can play a sizable role

in explaining the low number of 5-4 decisions and the large number of unanimous or

near-unanimous decisions that the Court reaches.

The analysis in this paper admittedly abstracts away the role of opinion-writing

and does not differentiate between the possibilities of broad and narrow opinions

in arriving at same the decision in a given case. While modelling the process of

opinion-assignment and opinion-writing is a complex task, doing so would allow future

research in this area to incorporate phenomena such a compromise and log-rolling in

the analysis.
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Chapter 2

Polling Place Locations and the Costs of Voting

2.1 Introduction

The 2020 U.S. elections have set the public’s eyes on the influence of electoral design

on turnout. State and local government decisions regarding early voting, (Kaplan and

Yuan 2020), mail-in voting (Meredith and Endter 2016; Meredith and Malhotra 2011;

Lockhart et al. 2020; Thompson et al. 2020), and at-poll voting requirements (Highton

2017; Cantoni and Pons 2019) can each potentially have important consequences for

voter participation. Even small changes to the convenience or cost of voting can

determine whether or not someone votes, especially in large elections (Gomez et al.

2007; Braconnier et al. 2017).

This paper focuses on a particular cost of voting: the distance from a voter’s

home to their polling place. Distance to the polling place is an essential determinant

of voting behavior to study for three reasons. First, this cost of voting cannot be

eliminated, unless we remove polling places altogether. Despite the rise in convenience

voting, three-quarters of voters still chose to vote at polls on election day in the 2018.1

Even during the pandemic of the 2020 election cycle, 34 million voters were not able

to vote by mail without a state-approved excuse.2 Second, the distance to polling
1Election Administration and Voting Survey: 2018 Comprehensive Report. https://

www.eac.gov/sites/default/files/eac_assets/1/6/2018_EAVS_Report.pdf Retrieved
November 11, 2020.

2https://www.washingtonpost.com/graphics/2020/politics/
vote-by-mail-states/“At least 84% of American voters can cast ballots by mail in
the fall", The Washington Post. Retrieved September 25, 2020.
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place is unevenly distributed among the population of eligible voters. If a particular

group faces higher costs of voting such that they are less likely to vote, then politicians

may ignore their interests (Avery 2015; Martin 2003). In particular, it is important

to understand if the distance to polling place varies systematically by race of eligible

voters, given the history of voter suppression in the United States. The locations of

polling places may also advantage one political party over another. Third, the distance

between voters and their polling place is an outcome of electoral design. State and

local lawmakers determine how to divide a state into precincts and where to locate a

polling place within precincts. A detailed understanding of how polling place locations

affect voter participation would be the first step in determining the optimal number

and distribution of polling places.

Existing estimates of the effect of distance to polling places on voting vary widely.

Three papers use a causal identification strategy.3 Most recently, Cantoni (2020) uses

a border discontinuity approach, which exploits the fact that residents on either side

of a voting precinct border are plausibly similar, but differ in their polling place. Using

data from nine urban municipalities in Massachusetts and Minnesota, Cantoni finds

large effects: a mile increase in distance to polling place reduces turnout by 8 to 14.5

percentage points. Clinton et al. (2020) use a panel of voters from North Carolina to

study how voting behavior changes as polling places change over time. They find no

effect of distance to polling place on turnout: as distance to a polling place increases,

voters substitute to early voting such that there is no overall change in turnout.

Finally, Brady and McNulty (2011) study precinct consolidations in Los Angeles

3Other published studies on the distance to polling place find a negative association
with turnout. Dyck and Gimpel (2005) find that distance to polling place is associated
with lower turnout and more mail-in voting in a study of Clark County, Nevada. Haspel
and Gibbs Knotts (2005) find a negative and non-linear relationship in an Atlanta mayoral
election.
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County using matching methods. They find smaller effects: a mile increase in distance

to the polling place reduces turnout by 4 percentage points. Several studies find an

additional search cost associated with a change in polling place location (Clinton et al.

2020, Yoder 2018).

These findings underscore the need for a more comprehensive study of polling

places in the United States and their effect on turnout. One hypothesis is that the

range of results reflect heterogeneous effects, given that each study uses data from

a different location. Moreover, we know that there are large location and election-

specific effects on voting behavior (Cantoni and Pons 2019). However, there is also

no overlap in methodologies used across studies, making comparisons difficult.

To help fill this gap, we collect information about the distance to polling place

and turnout for over 15 million voters in two large and diverse states, Pennsylvania

and Georgia. Simply regressing the likelihood of voting on distance to the polling

place would not credibly allow us to uncover the true causal effect of distance. One

possible source of bias could be that voters who choose to live closer to schools or

government buildings, which are often used as polling locations, may be systematically

different to those who don’t. Hence, to credibly estimate the effect of distance to the

polling place on voting behavior, we use the border discontinuity approach of Cantoni

(2020). We choose to use this methodology because the identifying assumptions are

plausible. Additionally, given that the results in Cantoni (2020) are significantly larger

than other estimates, using the same methodology allows us to directly compare our

the results to the ones in that paper. The border discontinuity approach relies on the

assumption that voters who live near to precinct borders are similar, except that they

are assigned to different polling places and thus face different distances to the polling

place. Any factors possibly correlated with turnout should be continuous across the

border, whereas the distance to a polling place is discontinuous at the border. We
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use a sample of voters who live within 0.05 miles (about 160 feet or 80 meters) of a

voting precinct border. We are careful in eliminating all precinct borders that overlap

with other important boundaries like those for school districts, towns, or legislative

districts. The remaining precinct borders play no role other than determining where

people vote on election day.

We supplement the individual-level analysis with block-level analysis by aggre-

gating the data to the Census block level and measuring turnout with respect to the

voting age population of the block. Since distance to polling place may affect the like-

lihood that an individual registers to vote, the aggregation alleviates concerns about

potential sample selection bias (Cantoni 2020).

We find that, on average, a one mile increase in the distance to polling place

decreases the likelihood of voting at polls by 0.45 to 1.72 percentage points (p.p.). In

Georgia, the decrease in voting at polls is matched with an increase in voting by mail

of the same magnitude. There, a one mile increase in distance to polling place leads

to an increase in the likelihood of voting by mail by up to 1.91 p.p.. Overall, there

is a null effect of the distance to polling place on the likelihood of voting in Georgia.

Although the effects of distance to polling place on the likelihood of voting at the

polls is strikingly similar in Pennsylvania and in Georgia, the substitution to mail-

in voting is substantially smaller in Pennsylvania. This is likely due to the different

policies about absentee ballots across the two states. In 2018, Pennsylvania required

an excuse for a voter to vote by mail, whereas any registered voter could request to

vote by mail in Georgia. In Pennsylvania, a one mile increase in distance to polling

place increases the likelihood of voting by mail by only 0.23 p.p.. Due to the small

effect on mail in voting in Pennsylvania, there is a net negative effect of distance to

polling place on the likelihood of voting overall. A one mile increase in distance to
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polling place decreases the likelihood of voting by 1.23 p.p. in the primary election

and 0.99 p.p. in the general election.

Overall, our main estimates are an order of magnitude smaller than those from

the urban areas of Massachusetts and Minnesota (Cantoni 2020) and are more in

line with those from Los Angeles and North Carolina (Clinton et al. 2020; Brady

and McNulty 2011). However, the average effects mask significant heterogeneity. We

find significantly different estimates, for instance, when restricting attention to the

three largest urban areas in our sample (Atlanta, Philadelphia, and Pittsburgh). In

Atlanta, a larger distance to polling place induces a decrease in at-poll voting (and

an increase in mail-in voting) that is up to 90% larger than the average statewide

estimates suggest. Because our methodology closely follows that of Cantoni (2020),

location-specific factors and heterogeneous effects likely explain the wide variance in

estimated effect sizes. To demonstrate, we show that point estimates from Georgia

and Pennsylvania are similar to those found in Cantoni 2020 when we use propensity

score matching to construct a samples that are comparable based on observable char-

acteristics. We then turn to heterogeneous effects analyses to better understand what

factors explain the large differences in sensitivity to polling locations across different

cities and towns.

The analysis of the two large states allows us to explore heterogeneous effects

by demographic characteristics, economic variables, party affiliation, and mobility

patterns. Differences in the sensitivity of voting behavior to polling place location are

minimal when we compare groups by age, sex, race, or ethnicity. Registered Democrats

and Republicans also respond similarly to distance to polling place, though both are

more sensitive than registered Independents. The effect of distance to polling place

on turnout also varies with income and educational attainment. For a given change
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in distance to polling place, voters in areas with high educational or income are more

likely to switch to voting by mail than areas with low education or income.

Our findings highlight some important lessons for studies of polling places in the

future. First, the importance of polling place locations for voter participation will

vary depending on the constituency affected. If the affected population largely owns

cars and drives to work, then a one mile increase in distance to a polling place will

have no meaningful effect. On the other hand, a small change to a polling place in

an area where people rely on public transportation can have significant effects on

turnout.

Pennsylvania and Georgia also offer two comparison points for electoral design.

Pennsylvania requires an excuse for a registered voter to vote by mail (absentee voting)

and offers no early voting, while Georgia does not require any excuse for voting by

mail and does have early voting. In Georgia, we find that no-excuse mail-in voting

is likely important for mitigating the cost of travelling to a polling place. A longer

distance to the polling place makes a voter in Georgia less likely to vote at polls and

more likely to vote by mail. In Pennsylvania, by contrast, very few voters appear to

substitute to mail-in voting when they are deterred by the distance to the polling

place. Importantly, the sensitivity to distance to polling place in each state is very

similar, on average. Distance to polling place appears to deter voters from voting at

polls, regardless of whether or not there is a convenient alternative method of voting.

In recent years, decisions to close or move polling places have come under increased

scrutiny due to concerns over voter suppression.4 Related to these concerns, recent

studies show that Black voters are more likely to experience longer waiting times at

polls (Chen et al. 2019) and are more likely to have their mail-in ballots rejected

4“The Georgia Governor’s Race Has Brought Voter Suppression Into Full View", The
Atlantic. Retrieved Novermber 6, 2018. “Republican Voter Suppression Efforts Are Targeting
Minorities, Journalist Says", NPR. Retrieved October 23, 2018.
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(Enrijeta Shino and Smith 2020). In Georgia, where we have data about the race

of registered voters, we find that Black voters tend to live slightly closer to polling

places on average. We do not find large differences across racial groups in terms

of sensitivity to distance to polling place. Similarly, there does not appear to be a

significant difference in the way that Republicans and Democrats respond to distance

to the polling place. Our findings suggest that polling place closures are unlikely to

affect vote shares strictly through increasing the cost of travelling to the polling place.

However, polling place decisions may be related to other important costs of voting

like wait times. Relatedly, some of the media concern over polling place closures in

recent years may have been misplaced. Most of the polling place closures in the past

decade in Georgia occurred in rural areas where there is likely to be a smaller impact

of increasing the distance to the polls among voters.5 Instead, small changes to the

location of urban polling places are likely to have a greater impact on turnout and

should be evaluated carefully by election commissions.

2.2 Institutional Background

We study the 2018 primary and general elections in Pennsylvania and Georgia. From

2012 to 2018, the number of registered voters in Pennsylvania increased from 8.5 to

8.6 million6 while in Georgia it grew from 6 to 6.9 million 7. In many states, including

Pennsylvania and Georgia, 2018 was a year of historically high turnout for a midterm

election (58% and 53 % of registered voters cast ballots compared to 43% and 37% in

2014 respectively). However, turnout was much lower for the primary elections (12%

for Pennsylvania and 17% for Georgia).

5“Voting precincts closed across Georgia since election oversight lifted” Atlanta Journal-
Constitution. Retreived November 11, 2020.

6Voter Registration Statistics from Pennsylvania’s Department of State
7Voter Registration Statistics from Georgia’s Secretary if State Office
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Pennsylvania and Georgia differ in a number of election policies.8 In Pennsylvania,

voting happened only on election day in 2018; there was no early voting. Voters

also required an excuse to vote by absentee ballot at this time in Pennsylvania.9 In

contrast, early voting began in Georgia three-weeks before election day and any voter

could request a mail-in ballot up to 180 days before the election.

Both states are divided into voting precincts by local government authorities

(either county election commissions or municipal or county heads of government).

An accessible location within each precinct, typically a school, library, police station,

or church, is chosen as the polling place location by local authorities. Barring emer-

gencies, polling places must be announced no less than 60 days prior to an election

in Georgia and 20 days prior to an election in Pennsylvania. This means that voters

may register to vote before knowing exactly where their polling place will be located.

Neither state uses same-day voter registration, so voters must register several weeks

in advance of the election date. Importantly for our identification strategy, if voting in

person, each voter may only vote on election day at the polling place for the precinct

in which they reside.

Election day polls are open from 7am to 8pm in Pennsylvania and from 7am to

7pm in Georgia. If a registered voter has voted before in Pennsylvania, they do not

need to bring identification. On the other hand, Georgia has more strict voter ID laws

that require Georgia residents to show photo identification when voting in person.

We do not have the ability to assess the effect of these electoral policies with only

two states and one cross-section of the data. However, the policies are potentially
8Election policies were retrieved from Pennsylvania and Georgia Secretary of State web-

sites and from state election law: Pennsylvania Statutes Title 25 and Georgia Title Code
25.

9Pennsylvania introduced early voting and no-excuse mail-in voting in 2019 with Act 77.
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important for understanding the substantive differences in our findings for Pennsyl-

vania and Georgia.

2.3 Data Collection

From the Pennsylvania Department of State and Georgia Secretary of State, we obtain

voter registration files, which include a unique voter identification, address, and voting

precinct for each registered voter within the state. We merge this information with

the voter history files, which records whether or not each registered voter voted in

each election as well as their method of voting (at polls or absentee), through the

voter ID.

We obtain the locations of polling places from Georgia’s Secretary of State’s

website and from Pennsylvania’s state-run polling place look-up website.10 Next, we

geocode the polling place locations and registered voter addresses using the Address

Locator provided by ArcGIS.11 The distance to polling place for each individual is

measured as the Euclidian distance in miles between the voter’s address and the

polling place address.

It is important to note that we only observe registered voters in the voter regis-

tration files. At the individual level, we are only able to estimate the effect of distance

to polling place on voting, conditional on an individual already being registered to

vote. Since distance to polling place may also affect the likelihood that an individual

registers, this may introduce selection bias. Hence, to complement our analysis, we

estimate the effect of distance to polling place on block-level turnout, by aggregating
10https://www.pavoterservices.pa.gov/Pages/PollingPlaceInfo.aspx. and https:

//sos.ga.gov/index.php/elections. Retrieved during October 2018 and July 2020.
11This address locator uses interpolation to locate addresses, meaning it has the latitude

and longitude of the endpoints of every street. It then interpolates the latitude and longitude
of the specific address based on the street endpoints.
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votes at the Census block level and measuring turnout as a fraction of the voting-age

population. Blocks are the smallest statistical area used by the Census, corresponding

to roughly the size of a city block. At the block level, we have information on the

voting age population, a proxy for voting eligibility, from the 2010 Census. 12 The

main outcome of interest is turnout: the total votes per voting age population. Cantoni

similarly aggregates to the block-level, noting that the benefit of avoiding selection

bias comes at the cost of less precise measurement of distance.13

To aggregate the data to the block level, we assign each registered voter to the

census block that contains their geolocated address. Distance to polling place at the

block level is measured as the average distance to polling place for all registered voters

in the block. 14 To give a sense of the the geography and scale of blocks relative to

precincts, Figure 2.1 shows voting precincts, census blocks, and polling places in an

urban and rural area in Pennsylvania.
12Approximately X Y percentage of the blocks in Pennsylvania and Georgia cast more

votes in 2018 than their total recorded voting age population in the 2010 Census. We keep
these blocks in the sample because our identification strategy relies on measuring changes
in turnout and not on

13Cantoni also pairs this analysis with analysis at the parcel-level. A parcel is a unit of
land, typically containing one household. We don’t have parcel data for important parts of
Pennsylvania (e.g., Philadelphia) nor Georgia. The benefit of Parcel-level analysis is that the
measurement of distance is more precise. The drawback is that there is no data on the voting
age population, so parcels are assumed to have roughly the same voting age population.

14Blocks are relatively small so that there is little variation in distance to polling place
within a block (the average standard deviation of distance to polling place within a block
is 0.1 miles or 160 meters). We find similar results when we measure the distance to polling
place from the block centroid instead.
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Figure 2.1: Maps of Precincts, Census Blocks, and Polling Places
Note: The upper map shows an area of Pittsburgh, PA, (population 302,407) while the lower map is an area of
Jefferson County, PA (population 43,804). Bold black lines are precinct boundaries. Thin blue lines are Census block
boundaries. Red dots are polling places. Both maps cover an area of roughly 75 square miles (194 square kilometers).

Finally, the block-level data is merged with census data on race, ethnicity, gender

and age using block identifiers. Other covariates of interest that may be correlated to

both turnout and distance to polling place include car ownership, mode of travel to

work and commute time, income, and unemployment. These variables are available

at the block-group-level and tract-level from the American Community Survey (2006-

2010 five-year estimates). We assign the block-group or tract average to each block
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within the statistical area. Variable definitions, units of observations, and data sources

are described in more detail in Appendix B.1.

2.4 Empirical Framework

2.4.1 Identification Strategy

We estimate the effect of the distance to polling place on the likelihood of voting at the

poll, voting by absentee ballot, and voting by either method. Estimating this causal

effect presents several challenges. Simply regressing voting outcomes on distance to

polling place might not credibly yield the causal estimates of interest. Local election

officials are supposed to choose convenient and accessible locations for polling places.

Schools and other public buildings are most frequently selected as polling places.

Voters who live close to polling places may therefore differ systematically from voters

who tend to live far away from polling places in ways that are important for turnout.

These differences might be unobservable or not adequately captured due to the aggre-

gated nature of some of the covariates. For example, adults who choose to live close to

a school may tend to have school-age children, and therefore belong to a demographic

group with a relatively low turnout rate (Wolfinger and Raymond (2008)). We there-

fore turn to an identification strategy that exploits discontinuities in distance to the

polling place at the borders of voting precincts (called Voting Tabulation Districts by

the Census). Intuitively, two neighbors who live on opposite sides of a voting precinct

border should be comparable in dimensions that may affect voting behavior, but differ

in their assigned polling place because they happen to be on their side of the precinct

border.

We first apply this methodology using the individual-level dataset to estimate the

effect of distance to polling place on the likelihood of voting, conditional on being
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registered. Each individual is assigned to the nearest precinct border and is only

included in the sample if they reside within 0.05 miles (161 feet or 81 meters) of the

border. Additionally, we restrict attention to segments of precinct borders that to do

not overlap with other important boundaries that might cause residents to sort on

either side of the border. Voting precinct boundaries included in our sample do not

overlap with school district boundaries, town or county boundaries, nor boundaries for

state or federal congressional districts. Figures 2 and 3 show the voting precinct border

segments that are included and excluded in the samples for Georgia and Pennsylvania.

To limit noise due to imprecise geocoding, we only consider individuals that are

less than 10 miles from their polling place (2.44 standard deviations from the mean

in Pennsylvania and 3.09 standard deviations from the mean in Georgia). Finally, we

discard border segments that include both rural and urban areas since these blocks are

unlikely to satisfy identifying assumptions. This selection leaves us with 1, 704, 797

voters (20.7 percent of all voters) and 9, 921 border segments in Pennsylvania and

495, 641 voters (7.1 percent of all voters) and 3, 945 border segments in Georgia.

On average, each border segment has 355 voters in Pennsylvania and 358 voters in

Georgia.

Figure 2.2: Pennsylvania
Figure 2.3: Georgia
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We use a similar empirical design for the block-level dataset to estimate the effect

of the distance to polling place on turnout ( unconditional). Each block is assigned to

the nearest voting precinct border and is only included in the sample if its centroid is

within 0.2 miles (1056 feet or 322 meters) of the voting precinct border. Conditioning

on the distance from the block centroid to the border allow us to only consider those

blocks where most of the population lives close to the border. We use the same

selection of border segments as in the individual-level data. This selection leaves us

with 111, 782 blocks (26.5 percent of all blocks) in Pennsylvania and 35, 137 (12.1

percent of all blocks) blocks in Georgia. On average, each border has 355 voters and

27 blocks in Pennsylvania and 358 voters and 22 blocks in

The main empirical specification can be written as follows:

votei = δs(i) + βdistancei + P ′iρ+ X ′b(i)ι+ εi (1.A)

where votei indicates whether or not registered voter i voted. For ease of interpreting

small coefficients, we have votei=100 if voter i votes and votei = 0 if voter i does not

vote. δs(i) is a fixed effect for a segment of a precinct border, where each voter i is

assigned to a unique segment s(i). The variable distancei is the distance (measured

in miles) between a voter’s residence and polling place. The specification includes

individual-level controls (Pi) and block-level controls (Xb(i)).

At the block-level, the estimating equation is:

turnoutb = δs(b) + βdistanceb + X ′bι+ εb (1.B)

where turnoutb is the percent of voting-age population in block b that votes.

The identifying assumption in both of our specifications is that all unobservable

factors affecting the likelihood of voting are uncorrelated with distance across and

along border lines, conditional on observables.
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Following Cantoni (2020), we relax this identifying assumption with a second set of

estimating equations that include county-specific controls for latitude and longitude:

votei = δs(i) + βdistancei + αc(i)lati + γc(i)loni + P ′iρ+ X ′b(i)ι+ εi (2.A)

turnoutb = δs(b) + βdistanceb + αc(b)latb + γc(b)lonb + X ′b(i)ι+ εb (2.B)

This less parsimonious model means that the effect is identified using only the

discontinuities in distance to polling place at the border. The identifying assumption

is that any variables that affect turnout, apart from distance, are continuous at all

points of the precinct border. Because voters on either side of the border are assigned

to different polling places, there is a discontinuity in the variable distancei at the

border.

At the block level, we separately estimate equations 1.B and 2.B with the following

covariates: percent voting age population, percent Democrat, percent Republican,

percent Black, percent Hispanic, median household income, percent without a high

school diploma, percent who walk to work, and indicators for travel time to work being

less than 5 minutes and travel time to work is more than 60 minutes). At the individual

level we estimate equations 1.A and 2.A with the the same block-level covariates

and include the following individual-level covariates from voter registration files: age,

and indicators for the voter being a registered Democrat, registered Republican, and

female.

2.4.2 Summary Statistics and Balance Tests

In 2018, there were 7,014 polling places in Pennsylvania and 2,340 polling places in

Georgia. Voters on average live 0.93 miles away from their polling place in Pennsyl-

vania and 1.66 miles in Georgia. For the 2018 general election, the turnout was is 59%
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of registered voters in Pennsylvania and 55% of registered voters in Georgia. Voting

by mail in Georgia is much higher than in Pennsylvania, where an excuse is required

for an absentee ballot. In Georgia, 29.76 percent of those registered to vote chose to

vote by mail whereas only 2.23 did the same in Pennsylvania.

Comparing our regression samples with that of the whole state, we find some

important differences. Urban areas are over-represented in our sample: 87% of the

sample is urban in Georgia and 98% in Pennsylvania, versus 75% and 80% for the

whole sample, respectively. This is mainly because small towns are more likely to

have only one voting precinct, and we remove voting precinct border segments that

overlap with town borders. However, there are sufficient border segments in rural

areas within each state sample in order to detect differences between urban and rural

areas (210 segments (5%) in Pennsylvania and 1380 segments (34 %) in Georgia).

Our sample also contains more Black registered voters, and poorer voters than the

state. Full summary statistics are reported in Appendix B.2.1

Investigating how distance to polling place varies for voters within each state, we

regress distance to polling place on political, demographic, and socioeconomic vari-

ables in Appendix B.2.2. In both states, polling places tend to be farther away for

registered Republicans, blocks with a larger white population, and blocks with a high

percent of individuals a high school diploma. To test for balance within each border

segment, we include border fixed effects and county-latitude/longitude controls. After

including border-fixed effects, most of the correlations between distance to polling

place and covariates are statistically insignificant. However, two variables at the indi-

vidual level are statistically significantly correlated with distance to polling place

(indicators for age 30 to 49 and age 50 to 64) in Pennsylvania and one in Georgia

(indicator for voter being a registered Democrat). Considering covariates that are

aggregated at the block, block-group, and tract level, there is one statistically signif-
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icant correlation with distance to polling place in Georgia (percent Hispanic) and no

statistically significant correlations in Pennsylvania. To be cautious, we include all

observable covariates in our preferred specification to control for possible differences

in these groups.

2.5 The Effect of Change in Distance to Polling Place

We begin with a discussion of the average effect of a change in the distance to polling

place on likelihood of voting in Pennsylvania (Table 2.1) and Georgia (Table 2.2). We

report the coefficient on distance to polling place for several outcomes: likelihood of

voting at the polling place, likelihood of voting by absentee ballot, and the likelihood

of voting by either for both primary and general elections in 2018. In each table, Panel

A reports coefficients from estimating the outcomes with controls and precinct fixed

effects only, Panel B reports coefficients from estimating equation 1.A, and Panel C

reports coefficients from estimating equation (2.A).

In Panel A of each table, we observe small but statistically significant correlations

between distance to polling place and the likelihood of voting at polls. Comparing

these point estimates to those in Panels B and C, we see that estimates based on cor-

relations between voting and distance to polling place using within-precinct variation

likely understate the effects of distance to polling place on voting behavior.

In Panel B of Tables 2.1 and 2.2, including border fixed effects yields coefficients

that are larger in magnitude. In Pennsylvania, a one mile increase in distance to

polling place is associated with a decrease in at poll voting of 1.35 p.p. in primary

elections and 1.23 p.p. in general elections. In Georgia, a one mile increase in distance

to polling place is associated with a decrease in at poll voting of 0.46 p.p. in the
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Table 2.1: The Effect of Change in Distance to Polling Place on Likelihood
of Voting: Pennsylvania

Panel A: OLS with Precinct FE and Controls
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.9691*** -0.0051 -0.9742*** -0.4393*** 0.0986*** -0.3407***
(0.0536) (0.0082) (0.0548) (0.0648) (0.0168) (0.0666)

N 6922990 6922990 6922990 6949983 6949983 6949983
y variable mean 18.31 0.38 18.69 56.43 2.15 58.58
R2 0.059 0.007 0.061 0.057 0.011 0.065

Panel B: Border FE with Controls
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -1.3523*** 0.1177* -1.2346*** -1.2255*** 0.2326*** -0.9929***
(0.2261) (0.0611) (0.2190) (0.2786) (0.0808) (0.2669)

N 1529592 1529592 1529592 1534873 1534873 1534873
y variable mean 16.15 0.33 16.48 51.57 1.60 53.17
R2 0.072 0.028 0.074 0.075 0.027 0.083

Panel C: Border FE with Controls and County-Lat./Lon.
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -1.3476*** 0.1201* -1.2274*** -1.1533*** 0.2322*** -0.9211***
(0.2325) (0.0623) (0.2247) (0.2766) (0.0816) (0.2640)

N 1529592 1529592 1529592 1534873 1534873 1534873
y variable mean 16.15 0.33 16.48 51.57 1.60 53.17
R2 0.072 0.029 0.074 0.075 0.028 0.083

Note: Distance to polling place is measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place, by absentee ballot, or by either voting method. All regressions
include Border Fixed Effects (Border FE). County-Lat./Lon. refers to latitude and longitude controls, interacted
with county fixed effects. The additional controls are: Democrat indicator, Republican indicator, age 30-49 indicator,
age 50-64 indicator, age 65 and up indicator, female indicator, population, voting age population, percent Black,
percent Hispanic, median household income, percent without a high school diploma, percent that walk to work, and
indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes. Standard errors are
clustered at the border level and are reported in parentheses.
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Table 2.2: The Effect of Change in Distance to Polling Place on Likelihood
of Voting: Georgia

Panel A: OLS with Precinct FE and Controls
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.2614*** 0.2403*** -0.0211*** -1.1373*** 1.4199*** 0.2826***
(0.0229) (0.0227) (0.0030) (0.0572) (0.0665) (0.0556)

N 5999708 5999708 5999708 5999708 5999708 5999708
y variable mean 12.14 4.55 16.70 25.52 29.52 55.05
R2 0.677 0.243 0.980 0.033 0.135 0.161

Panel B: Border FE with Controls
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.4572*** 0.4379*** -0.0193 -1.7106*** 1.8681*** 0.1575
(0.0753) (0.0755) (0.0156) (0.1794) (0.1935) (0.1939)

N 445881 445881 445881 445881 445881 445881
y variable mean 11.45 4.12 15.57 24.61 27.36 51.97
R2 0.694 0.249 0.979 0.049 0.156 0.188

Panel C: Border FE with Controls and County-Lat./Lon.
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.4677*** 0.4458*** -0.0219 -1.7159*** 1.9143*** 0.1984
(0.0773) (0.0770) (0.0155) (0.1836) (0.2018) (0.2020)

N 445881 445881 445881 445881 445881 445881
y variable mean 11.45 4.12 15.57 24.61 27.36 51.97
R2 0.694 0.250 0.979 0.050 0.158 0.189

Note: Distance to polling place measured in miles. Turnout is measured as the number of votes per voting-age
population (separately for votes cast at polling places, by absentee ballots, and total). All regressions include Border
Fixed Effects (Border FE). County-Lat./Lon. refers to latitude and longitude controls, interacted with county fixed
effects. The additional controls are: Democrat indicator, Republican indicator, population, voting age population,
percent Black, percent Hispanic, median household income, percent without a high school diploma, percent that
walk to work, and indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes.
Standard errors are clustered at the border level and are reported in parentheses.

71



primary election and 1.71 p.p. in the general election. Compared to Panel A, these

estimates have increased in magnitude from 50% to 75%.

In Georgia, the negative effect of distance to polling place on voting at polls is

largely compensated for by a positive effect on the likelihood of absentee voting. A

one mile increase in distance to polling place is associated with a 0.44 p.p. increase

in absentee voting in primary elections and a 1.87 p.p. increase in absentee voting in

general elections (Table 2.2, Panel B). The effect of distance to polling place on the

likelihood of voting ranges from -0.97 to -0.34 p.p. for primary and general elections in

Pennsylvania and from -0.02 to 0.28 p.p. for primary and general elections in Georgia.

These effects are 3.7 to 8 times larger in magnitude than the effect of distance on

absentee voting in Pennsylvania (for the primary and general election, respectively,

Table 2.1, Panel B). It is important to remember that Pennsylvania and Georgia

differed in their requirements for voting by mail in the 2018 election. Pennsylvania

required voters who request absentee ballots to provide an excuse while Georgia does

not. In Georgia, the estimates are consistent with a larger share of voters substi-

tuting to mail-in voting when at poll voting becomes too inconvenient, compared to

Pennsylvania.

Overall, there is a negative effect of distance to polling place on the likelihood

of voting (either at polls or by mail) in Pennsylvania, whereas the combined effect

is small and statistically insignificant in Georgia. The effect of distance to polling

place on the total likelihood of voting in Pennsylvania ranges from negative 1.23 p.p.

in the primary election to negative 0.99 p.p. in the general election. In Georgia,the

same point estimates range from 0.02 for the primary election and 0.16 for the general

election; neither is statistically significant.

The addition of individual’s latitude and longitude interacted with county-fixed

effects in Panel C does little to change point estimates compared to those in Panel
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B. The estimates in Panel C suggest that the effect of a mile increase in distance

to polling place on the likelihood of voting in a general election is negative 0.92

p.p. in Pennsylvania with no statistically significant effect in Georgia. For remaining

analyses, we will largely focus on the more parsimonious estimating equation without

county-specific latitude and longitude controls, as in Panel B.

Next, we estimate the effect of distance to polling place on turnout, unconditional

on voter registration, using the block-level analyses. We follow the same structure as

for Tables 2.1 and 2.2 in Tables B.3.1 and B.3.2. We find similar patterns to those

found in the individual level regressions, with one meaningful difference. At the block-

level, the estimated effect of distance to polling place on overall turnout in general

elections in Georgia is negative and statistically significant (-0.86 p.p.). This suggests

that while registered voters in Georgia are able to effectively substitute toward mail-in

voting, the inconvenience of reaching a polling place may deter some eligible voters

from registering in the first place. However, there is no strong evidence that this is the

case for primary elections. Overall, the similarity in results from individual-level and

block-level analyses in Pennsylvania suggests that the selection of registered voters

in the individual-level analysis does not affect estimates. Put differently, it is unlikely

that distance to polling place has a large effect on a voter’s decision of whether or

not to register to vote. This may be because registering to vote is an infrequent and

relatively low-cost action that largely takes place before polling places are known.

Across all specifications, the estimates of the average effect of distance to polling

place on overall turnout in Georgia and Pennsylvania are an order of magnitude

smaller than those estimated in Cantoni (2020). The estimates from Pennsylvania are

closer to those in Brady and McNulty (2011), whereas the null estimates in Georgia

coincide with findings in Clinton et al. (2020). In order to reconcile these differences,

we check to see if estimates vary within Pennsylvania and Georgia, depending on the
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context. We first estimate effects in cities and counties separately, and then explore

heterogeneous effects.

First, we construct a sample of blocks in Georgia and Pennsylvania that are more

similar to the urban census blocks studied in Cantoni. Cantoni analyzes the Boston,

Massachusetts area and Minneapolis, Minnesota. Compared to the statewide Pennsyl-

vania and Georgia samples, the census blocks in these areas are higher in population,

income, and education. We pool all census-block level data and estimate a propensity

score for the likelihood of being in Massachusetts or Minnesota. We use a logit speci-

fication and the covariates used in Cantoni (population, income, race, car ownership,

and education). Then, we construct a matched sample by selecting the blocks with

the highest propensity score so that we have a sample size roughly equivalent to that

of Cantoni. For comparability, we consider voting for general elections in midterm

years (2018 in Georgia and Pennsylvania, 2014 in Massachusetts and Minneapolis).

Table 2.3 reports the border fixed effects estimates for full state samples (columns

1 and 2), for the matched samples (column 3) and for the urban areas in Massachusetts

and Minnesota (column 4). Point estimates in the matched sample in the full samples.

Although the point estimates in the matched sample are still smaller than those

estimated in the Boston area and in Minneapolis, the standard errors are larger such

that we can not reject the point estimate from the MA sample based in estimates

in either matched sample. Overall, this analysis suggests that the effects of distance

on turnout are specific to both the setting and electoral design, such that estimates

based on small areas are unlikely to generalize to larger areas or to other states.

Next, in Table 2.4, we estimate equation 1.A separately for the three largest cities

in our data: Philadelphia, Pittsburgh, and Atlanta. Voters in these urban areas are

significantly more sensitive than the statewide average estimates would indicate. A

mile increase in distance to polling place is associated with a decrease in the likeli-
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Table 2.3: Comparing State Samples to Urban Areas: Border Fixed Effects
Regressions

State Samples Matched
Sample

Urban
Areas

(1) (2) (3) (4)
GA PA GA and PA MA and MN

Distance to polling place (mi) -0.733*** -0.562*** -4.494 -5.435**
(0.135) (0.122) (3.504) (2.484)

N 84171 165082 1538 1694
y variable mean 54.002 47.584 60.253 38.229
R2 0.250 0.294 0.478 0.595

Note: The Urban Areas sample is provided by Cantoni (2020) and include data from the Boston, Massachusetts
area (MA) and Minneapolis, Minnesota area (MN). The dependent variable is turnout in the 2018 midterm election
for Georgia (GA) and Pennsylvania (PA), and the dependent variable is turnout in the 2014 midterm election for
MA and MN. All regressions include border fixed effects and covariates. Standard errors clustered at the segment
level are reported in parentheses.

hood of voting in the general election of 2.62 p.p. in Philadelphia and 0.614 p.p. in

Pittsburgh. As in the rest of Pennsylvania, there is no evidence of substitution into

absentee voting to moderate these negative effects on turnout. In Atlanta, Georgia,

the effects of distance to polling place are similarly amplified compared to the rest

of the state. A mile increase in distance leads to a decrease in turnout of 3.16 p.p.

and an increase in absentee voting of 3.28 p.p., such that the overall effect on turnout

is null. These findings underscore the fact that sensitivity to distance to the polling

place and the effect on overall turnout depend greatly on contextual factors, likely

including aspects of electoral design (i.e., access to mail-in ballots).

To explore the role of location further, we estimate the effect of distance to polling

place separately for each county. We regress whether or not a registered voter voted

(either at polls or absentee) on distance to polling place and border fixed effects. Due
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Table 2.4: Comparing City Samples: Philadelphia, Pittsburgh, and Atlanta

Panel A: Philadelphia
Primary Election General Election

(1) (2) (3) (4) (5) (6)
At Poll Absentee Total At Poll Absentee Total

Distance (miles) -2.163*** -0.014 -2.177*** -2.728*** 0.113 -2.615***
(0.520) (0.026) (0.521) (0.645) (0.070) (0.638)

N 658435 658435 658435 661231 661231 661231
y variable mean 16.26 0.19 16.45 52.61 1.13 53.74
R2 0.119 0.016 0.122 0.090 0.021 0.098

Panel B: Pittsburgh
Primary Election General Election

(1) (2) (3) (4) (5) (6)
At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.780*** 0.035 -0.745*** -0.736*** 0.122* -0.614**
(0.203) (0.029) (0.196) (0.269) (0.068) (0.277)

N 587367 587367 587367 588804 588804 588804
y variable mean 20.22 0.58 20.79 58.38 2.52 60.90
R2 0.100 0.019 0.105 0.074 0.022 0.086

Panel C: Atlanta
Primary Election General Election

(1) (2) (3) (4) (5) (6)
At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.894*** 0.876*** -0.017 -3.163*** 3.284*** 0.121
(0.142) (0.141) (0.023) (0.361) (0.392) (0.375)

N 587402 587402 587402 587402 587402 587402
y variable mean 11.55 4.58 16.13 23.30 29.83 53.12
R2 0.676 0.251 0.975 0.023 0.181 0.188

Note: The Philadelphia sample includes all of Philadelphia county. The Pittsburgh sample includes all of
Allegheny county. The Atlanta sample includes all of Fulton county. Distance to polling place measured in miles.
Turnout is measured as the number of votes per voting-age population (separately for votes cast at polling places,
through absentee ballots, and total). All regressions include Border Fixed Effects (Border FE). County-Lat./Lon.
refers to latitude and longitude controls, interacted with county fixed effects. The additional controls are: Democrat
indicator, Republican indicator, population, voting age population, percent Black, percent Hispanic, median
household income, percent without a high school diploma, percent that walk to work, and indicators for whether
travel time to work is less than 5 minutes or greater than 60 minutes. Standard errors clustered at the border level
are reported in parentheses.
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to limited power within some counties, we do not include additional covariates in each

regression. Figure 2.4 shows maps of Pennsylvania and Georgia, indicating the point

estimate for each county and whether or not the coefficient is precisely estimated.

Cities with over 100,000 population are also indicated. A first observation from these

maps is that urban areas and surrounding suburbs do tend to generate larger point

estimates than the statewide averages, consistent with the more detailed results for

the three largest cities in Table 2.4. However, there is also large variance in point

estimates within rural areas of each state, suggesting that there is no straightforward

urban-rural divide in terms of how voters respond to polling place locations. Next,

we turn to understand which factors contribute to the variation in estimated effects

across geographic areas with heterogeneous effects analyses.

2.6 Heterogeneous Effects

In this section we investigate differences in the responses to distance to polling place

by demographic, economic, and political factors. When available, we use individual-

level variables from voter registration files to estimate heterogeneous effects. We study

differences by age, gender, race and ethnicity (available for Georgia only), and party

affiliation using this approach. For each of these covariates of interest, we estimate

equation 1.A using sub-samples defined by a set of mutually exclusive categories. Some

other variables are likely to affect the relationship between polling place location and

voting behavior, but are only available at the block, block-group, or tract level. This

is true for education, income, and mode of transportation. For these variables, we use

block-level data to estimate equation 1.B, with distance to polling place interacted

with the categorical variable of interest.
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Figure 2.4: County-Level Estimates of the Effect of Change in Distance to
Polling Place on the Likelihood of Voting in Pennsylvania and Georgia
Note: The shaded areas indicate the estimated coefficient for distance to polling place. These coefficients are
estimated using individual-level data within each county. The dependent variable is an indicator for whether or not
a registered voter voted (either at polls or by absentee ballot). Regressions include border fixed effects. Standard
errors are clustered at the border level, and counties with coefficients that are statistically significant at at the 10%
level are indicated with red lines. The maps are shaded by quantiles of point estimates within each state. All cities
with population greater than 100,000 are indicated with red circles.
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2.6.1 Individual Level Heterogeneous Effects

Age

One might expect that individuals in the 18 to 29 age category are more sensitive

to costs of voting, like distance to polling place, due to habit formation (Fujiwara

et al. 2016; Plutzer 2002). Newly eligible voters may carefully evaluate the costs of

traveling to a polling place or voting by mail, whereas older voters are more likely

to continue voting or not voting using the same method as in the past. On the other

hand, voters ages sixty five and above may be more likely to have difficulty traveling

to a polling place on their own. Moreover, the oldest voters may be more likely to

have to vote by mail due to health limitations. In Figure 2.5, we see that older

voters are indeed more sensitive to distance to polling place than younger voters. In

both Pennsylvania and Georgia, there is a pattern of increasing magnitude of point

estimates from younger age groups to older age groups. Although estimates for each

age group are not statistically different from each other in Pennsylvania, in Georgia,

voters ages 65 and up are significantly more sensitive to distance to polling place than

the youngest voters, ages 18 to 29. Among voters ages 65 and up, a one mile increase

in distance to polling place is associated with a 2.2 p.p. decrease in voting at polls

and a 2.6 p.p. increase in voting by mail. In Pennsylvania, voters ages 65 and up are

the only age group in which there is a statistically significant increase in absentee

voting, consistent with the idea that voters are more likely to be eligible for absentee

voting in Pennsylvania in this age group.
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Figure 2.5: The Effect of Change in Distance to Polling Place on Likelihood
of Voting, by Age
Note: The y-axis measures the coefficient on distance to polling place (measured in miles) interacted with the
variable on the x-axis. The dependent variables are indicators for whether or not a registered voter has voted at the
polling place, through absentee ballot, or through either voting method. Each symbol represents a point estimate in
a separate regression, and the lines indicate 95% confidence intervals. All regressions include border fixed effects and
additional individual-level and block-level covariates: registered Democrat indicator, registered Republican indicator,
population, voting age population, percent Black, percent Hispanic, median household income, percent without a
high school diploma, percent that walk to work, and indicators for whether travel time to work is less than 5
minutes or greater than 60 minutes. Standard errors allow for clustering at the border level.
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Gender

Women have turned out to vote at a higher rate than men since 198015. However,

we find neither large differences in distance to polling place between male and female

registered voters (B.2.2) nor differences in sensitivity to an increase in distance to

polling place (Figure 2.6). This suggests that differential responses to the costs of

getting to the polling place do not help to explain differences in voting behavior by

gender.

Race and Ethnicity

Race and ethnicity are important to consider in the context of the cost of voting due

to both a persistent turnout gap between white and non-white voters (Fraga 2018;

Ansolabehere et al. 2020) and long-standing concerns of voter disenfranchisement.

Fraga (2018) finds that the differential turnout rates by race and ethnicity can not be

explained well by economic or demographic factors like income and education. Thus,

it is important to see whether the costs associated with distance to polling place affect

voters differently depending on racial and ethnic identity.

We use the information about race and ethnicity provided in the voter registration

data from Georgia. Pennsylvania does not report race or ethnicity in their voter data.

In Figure 2.7, we find no significant differences in how Black non-Hispanic, White

non-Hispanic, and Hispanic voters react to distance to polling place. However, it is

important to note that the absence of heterogeneous effects by race does not mean that

changes to polling places would be race-neutral, in theory. Correlations between race

and ethnicity and other important factors, like availability of public transportation
15Center for American Women and Politics (CAWP), “Gender Differ-

ences in Voter Turnout.” Eagleton Institute of Politics, Rutgers University
https://cawp.rutgers.edu/sites/default/files/resources/genderdiff.pdf. 2017. Retrieved
September 5, 2020.
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Figure 2.6: The Effect of Change in Distance to Polling Place on Likelihood
of Voting, by Gender
Note: The y-axis measures the coefficient on distance to polling place (measured in miles) interacted with the
variable on the x-axis. The dependent variables are indicators for whether or not a registered voter has voted at the
polling place, through absentee ballot, or through either voting method. Each symbol represents a point estimate in
a separate regression, and the lines indicate 95% confidence intervals. All regressions include border fixed effects and
additional individual-level and block-level covariates: registered Democrat indicator, registered Republican indicator,
population, voting age population, percent Black, percent Hispanic, median household income, percent without a
high school diploma, percent that walk to work, and indicators for whether travel time to work is less than 5
minutes or greater than 60 minutes. Standard errors allow for clustering at the border level.
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Figure 2.7: The Effect of Change in Distance to Polling Place on Likelihood
of Voting, by Race
Note: Voter-level race and ethnicity data is available in Georgia but not in Pennsylvania. The y-axis measures
the coefficient on distance to polling place (measured in miles) interacted with the variable on the x-axis. The
dependent variables are indicators for whether or not a registered voter has voted at the polling place, through
absentee ballot, or through either voting method. Each symbol represents a point estimate in a separate regression,
and the lines indicate 95% confidence intervals. All regressions include border fixed effects and additional
individual-level and block-level covariates: registered Democrat indicator, registered Republican indicator,
population, voting age population, percent Black, percent Hispanic, median household income, percent without a
high school diploma, percent that walk to work, and indicators for whether travel time to work is less than 5
minutes or greater than 60 minutes. Standard errors allow for clustering at the border level.
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in a residential area, could lead to disparate affects of polling place location decisions

among historically disenfranchised populations.

The existing evidence of differential effects of distance to polling place by race

is mixed. Cantoni (2020) finds that areas with a larger non-white population are

more sensitive to distance to polling place, while Clinton et al. (2020) find that non-

white voters are less likely to substitute to early voting in response to polling place

changes than white voters. In studying recent polling place and precincting decisions

in North Carolina, Shepherd et al. (2020) find no evidence of manipulation of polling

place choices that would systematically affect voters differently by race. The mixed

findings and subtle average differences across racial and ethnic groups in our data

suggest that context-specific factors and electoral design are important to take into

account when considering whether or not polling place locations and changes will

have disparate racial impacts.

Political Party

Differences in the effects of an increase in the cost of voting by political affiliation could

create incentives for officials to modify polling locations in order to manipulate vote

shares in elections. In particular, a disproportionately negative effect to an increase

of a mile in distance on turnout among voters registered for one party could motivate

the opposition to reallocate polling places if the effects on their own voters were small

to null effects.

Making use of the party registration information we explore the effects of an

increase of distance to the polls on the likelihood of voting. In both Pennsylvania and

Georgia we find the point estimates at polls to be for voters registered as democrats

(4.5 p.p.) while the smallest ones are for those registered as independents (1.2 p.p.).

Although we can’t reject the null that the effects in overall likelihood of voting are the
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Figure 2.8: The Effect of Change in Distance to Polling Place on Likelihood
of Voting, by Party Affiliation
Note: The y-axis measures the coefficient on distance to polling place (measured in miles) interacted with the
variable on the x-axis. The dependent variables are indicators for whether or not a registered voter has voted at the
polling place, through absentee ballot, or through either voting method. Each symbol represents a point estimate in
a separate regression, and the lines indicate 95% confidence intervals. All regressions include border fixed effects and
additional individual-level and block-level covariates: registered Democrat indicator, registered Republican indicator,
population, voting age population, percent Black, percent Hispanic, median household income, percent without a
high school diploma, percent that walk to work, and indicators for whether travel time to work is less than 5
minutes or greater than 60 minutes. Standard errors allow for clustering at the border level.
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same for voters registered as republicans and democrats, we observe that in Pennsyl-

vania and Georgia the point estimate for democrats is roughly 50% larger than that

of republicans. In Georgia, we find that those registered as democrats or republicans

are more likely to respond to changes in distance at polls and in mail-in ballots take

up by more than 1.5 p.p. than those registered as independents.

2.6.2 Block Level Heterogeneous Effects

Using data from census block groups, we determine if other correlates of turnout,

namely education and income, affect sensitivity of turnout to distance to polling

place. We also use information about mode of transportation to work, since the cost

of travelling to a polling place depends on the mode of transportation available. Using

the block-level data, we first estimate a linear interaction model:

turnoutb = δs(b) + β0distanceb + β1distanceb × zb + β2zbX ′bι+ εb (3.A)

where zb refers to one of the following moderating variables: percent of adults with

a bachelor’s degree or higher, median household income, and percent of employed

population that uses a car for transportation to work.

In a second specification, we use the approach of Hainmueller et al. (2018) to

allow for the marginal effect of distance to polling place on turnout outcomes to

vary non-linearly with the moderating variables. We bin the moderating variable into

quartiles and estimate the interaction of distance to polling place with indicators for

each quartile:

turnoutb = δs(b) + β0distanceb +
4∑
i=1

βqdistanceb × qibβ + X ′bι+ εb (3.B)

where qib is an indicator variable equal to one if block b is in the i-th quartile of the

moderating variable.

86



For both specifications, we report estimated coefficients separately for general

elections in Pennsylvania and Georgia.

Education. Participation in elections in the United States has historically been

greater among those with higher educational attainment (Milligan et al. 2004, Sond-

heimer and Green 2010). We report how educational attainment interacts with

changes in distance to the polling location in Figure 2.9. In this figure and in the

remaining heterogeneous effects analyses, we follow Hainmueller et al. (2018) by plot-

ting the marginal effect of distance to polling place on outcomes, at different levels of

the moderating variable. For the linear interaction effect specification, this amounts

to plotting the linear function implied by the interaction effect coefficient. For the

binning specification, we plot each coefficient for the interaction terms. Together with

these estimates, we plot a histogram of the moderating variable, to avoid misleading

extrapolation.

In both Pennsylvania and Georgia, voters in blocks with a higher percent of adults

who have earned a bachelor’s degree or higher are more likely to substitute away

from voting at polls and into voting by absentee ballot, relative to voters who live in

areas with a lower percent of adults with a bachelors degree’s or higher. There is no

statistically significant relationship between the marginal effect of distance to polling

place on total turnout in either state. Thus, education matters for how distance to

polling place influences the manner of voting, but not the likelihood of voting. The

interaction effect between education and distance to polls suggests that there is a

higher burden of switching into voting by mail among those with a lower educational

attainment. This pattern is consistent with the finding that convenience voting can

widen turnout gaps by making it easier to vote for those who are already more likely

to vote (Leighley and Nagler 2014).
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Figure 2.9: Heterogeneous Effects, by Education
Note: This figure shows the marginal effect of distance to polling place on turnout at polls, turnout by absentee
ballot, and total turnout at different levels of the moderating variable – percent of adults with a bachelor’s degree or
higher. The blue line plots the estimated marginal effect from the linear interaction model. The gray area shows the
95% confidence interval. The black circles and lines represent the binning estimates and 95% confidence intervals.
For the binning estimates, distance to polling place is interacted with indicators for the four quartiles of the
moderating variable. A histogram of the moderating variable is shown along the x-axis in gray. All regressions
include border fixed effects and additional covariates: percent registered Democrats, percent registered Republicans,
population, voting age population, percent Black, percent Hispanic, median household income, percent without a
high school diploma, percent that walk to work, and indicators for whether travel time to work is less than 5
minutes or greater than 60 minutes. Standard errors allow for clustering at the border level.
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Income. The costs associated with traveling to the polling place could potentially

lead to unequal political representation by income. The direction of how income may

moderate the effect of distance to polling place on turnout is unclear. Low-income

voters may have less flexibility to travel long distances on election day. On the other

hand, high-income voters may face a higher opportunity cost taking time out from

work to vote.

Figure 2.10 shows that the effect of distance to polling place on voting method and

overall turnout varies with median household income. Voters in high income blocks are

less likely to vote in person than voters in low income blocks, given the same distance

to polling place. In Georgia, voters in high income blocks substitute to voting by

absentee ballot such that there is again no change in turnout with respect to distance

to polling place, at any income level. In Pennsylvania, voters in high income areas

who avoid the costs of voting in person do not fully substitute to voting by absentee

ballot so turnout does decline.

Focusing on median household income alone may obscure from differences in sen-

sitivity to distance to polling places among low income voters. This is of partic-

ular importance because low-income voters are underrepresented in U.S. elections

(Leighley and Nagler 2014) and elected politicians are less responsive to their pref-

erences (Gilens 2012). Without being able to voice their votes, low-income voters

could lose access to crucial government programs which offer relief and opportunities

(Jolliffe et al. 2019; Neumark and Wascher 2001).

Figure 2.11 shows how the marginal effect of distance to polling place varies by

the poverty rate. Similar to results with median household income as the moderating

variable, there is a pattern of low poverty areas being more likely to switch to mail-in

voting for a given change in distance to polling place. By focusing on the left tail of

the income distribution, however, we find that in Georgia, there is a negative effect of
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Figure 2.10: Heterogeneous Effects, by Median Household Income
Note: This figure shows the marginal effect of distance to polling place on turnout at polls, turnout by absentee
ballot, and total turnout at different levels of the moderating variable – median household income (measured in 10k
USD). The blue line plots the estimated marginal effect from the linear interaction model. The gray area shows the
95% confidence interval. The black circles and lines represent the binning estimates and 95% confidence intervals.
For the binning estimates, distance to polling place is interacted with indicators for the four quartiles of the
moderating variable. A histogram of the moderating variable is shown along the x-axis in gray. All regressions
include border fixed effects and additional covariates: percent registered Democrats, percent registered Republicans,
population, voting age population, percent Black, percent Hispanic, median household income, percent without a
high school diploma, percent that walk to work, and indicators for whether travel time to work is less than 5
minutes or greater than 60 minutes. Standard errors allow for clustering at the border level.
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distance to polling place on overall turnout only in areas with relatively high poverty

rates. An additional mile to the polling place reduces turnout at polls by 1.97 p.p. in

areas with the lowest poverty rates and by 1.67 p.p. in areas with the highest poverty

rates. However, due to the lower take-up of absentee voting in high poverty areas, an

additional mile to the polling place reduces overall turnout by 1.17 percentage points

in areas with the highest poverty rates, compared to a statistically insignificant and

small effect of 0.02 p.p. in areas with the lowest poverty rate.

Due to the lower rates of take-up of mail-in voting in Pennsylvania, the interaction

between distance to polling place and poverty rate goes in the opposite direction. That

is, areas with the lowest poverty rates are most sensitive to distance to polling place

when it comes to voting in person, and the increase in mail-in voting is dampened, such

that blocks with low poverty rates have a larger reduction in turnout than blocks with

high poverty rates, given the same change in distance to the polling place. Overall,

evidence suggests that distance to polling place can affect the income distribution

of those who turnout to vote, with the direction of the change likely depending on

contextual factors like access to convenience voting.

Transportation. Naturally, the cost of distance to the polling place will vary

by mode of transportation. We use information about the ways adults commute to

work from the American Community Survey. In both Pennsylvania and Georgia, we

find that the effect of distance to polling place on turnout at polls is larger in areas

where relatively few commuters use cars (Figure 2.12) and is especially large in areas

where commuters rely on public transportation (Figure 2.13). For blocks in the top

quartile of commuting by public transportation, an additional mile of distance to

polling place causes a 3.18 p.p. decline in turnout in Georgia and a 1.68 p.p. decline

in turnout in Pennsylvania. Unlike education and income, mode of transportation

does not moderate the effect of distance to polling place on absentee voting. This
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Figure 2.11: Heterogeneous Effects, by Poverty Rate
Note: This figure shows the marginal effect of distance to polling place on turnout at polls, turnout by absentee
ballot, and total turnout at different levels of the moderating variable – percent of population below the federal
poverty level. The blue line plots the estimated marginal effect from the linear interaction model. The gray area
shows the 95% confidence interval. The black circles and lines represent the binning estimates and 95% confidence
intervals. For the binning estimates, distance to polling place is interacted with indicators for the four quartiles of
the moderating variable. A histogram of the moderating variable is shown along the x-axis in gray. All regressions
include border fixed effects and additional covariates: percent registered Democrats, percent registered Republicans,
population, voting age population, percent Black, percent Hispanic, median household income, percent without a
high school diploma, percent that walk to work, and indicators for whether travel time to work is less than 5
minutes or greater than 60 minutes. Standard errors allow for clustering at the border level.
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is consistent with the idea that transportation affects how distance to polling place

affects the cost of voting in person, but not by mail. In contrast, education and income

appear to affect the cost of taking up mail-in voting, thus affecting the net effect of

distance to polling place on turnout through a different mechanism.

2.7 Robustness Checks

In this section we consider alternative restrictions to the construction of our samples

as well as the role of non-linear effects. The sample used to estimate the main results

is constructed conservatively to increase the likelihood that identifying assumptions

hold. We find balance across observable characteristics in our fixed effects specifica-

tions, but do sacrifice in terms of power and representativeness of the overall sample.

With this in mind, we loosen some sample restrictions and re-estimate average effects

at the individual-level in Appendix B.6. First, we incrementally include voters that

live further away from the precinct border (up to 0.5 miles). Changing the distance

from the border does not meaningfully change the results reported in Tables 2.1 and

2.2. In the main sample, we exclude individuals who live further than ten miles away

from the polling place, to avoid geocoding errors. However, this may unintentionally

remove some voters who live unusually far from their polling place, which could bias

estimates in rural areas. We show that the inclusion of voters who live more than ten

miles away from the polling place also does not substantially change estimates.

2.7.1 Non-linear Effects

Last, we consider the potential non-linearity of the effect of distance to polling place

on voting. We estimate the following specification to isolate the effect of distance to

polling place across different intervals:
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Figure 2.12: Heterogeneous Effects, by Transportation by Car
Note: This figure shows the marginal effect of distance to polling place on turnout at polls, turnout by absentee
ballot, and total turnout at different levels of the moderating variable – percent of workers who travel to work with a
car. The blue line plots the estimated marginal effect from the linear interaction model. The gray area shows the
95% confidence interval. The black circles and lines represent the binning estimates and 95% confidence intervals.
For the binning estimates, distance to polling place is interacted with indicators for the four quartiles of the
moderating variable. A histogram of the moderating variable is shown along the x-axis in gray. All regressions
include border fixed effects and additional covariates: percent registered Democrats, percent registered Republicans,
population, voting age population, percent Black, percent Hispanic, median household income, percent without a
high school diploma, percent that walk to work, and indicators for whether travel time to work is less than 5
minutes or greater than 60 minutes. Standard errors allow for clustering at the border level.
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Figure 2.13: Heterogeneous Effects, by Transportation by Public Transit
Note: This figure shows the marginal effect of distance to polling place on turnout at polls, turnout by absentee
ballot, and total turnout at different levels of the moderating variable – percent of workers who travel to work with a
car. The blue line plots the estimated marginal effect from the linear interaction model. The gray area shows the
95% confidence interval. The black circles and lines represent the binning estimates and 95% confidence intervals.
For the binning estimates, distance to polling place is interacted with indicators for the four quartiles of the
moderating variable. A histogram of the moderating variable is shown along the x-axis in gray. All regressions
include border fixed effects and additional covariates: percent registered Democrats, percent registered Republicans,
population, voting age population, percent Black, percent Hispanic, median household income, percent without a
high school diploma, percent that walk to work, and indicators for whether travel time to work is less than 5
minutes or greater than 60 minutes. Standard errors allow for clustering at the border level.
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votei = δs(i) + γ Di + β Di · disti + ρPi + ι Xb(i) + εi (2.1)

The variable Di refers to a vector of indicator variables that take value 1 when

the average distance to polling place in block i is within a particular range of miles

and 0 otherwise. The distance ranges are: [0,0.25), [0.25,0.5), [0.5,1), [1,2), [2,3), and

[3,10]. We report in Figure 2.14 the vector of coefficients, β for general elections.

These coefficients can be interpreted as the effect of distance to polling place on the

likelihood of voting within each distance category.

In both Pennsylvania and Georgia, the average effects are driven by voters that

are a short distance away from polling places. We find that voters who face distances

up to half a mile are most sensitive to distance to polling place, with decreases in

turnout at polls of 14 p.p. in both Pennsylvania and Georgia. Although the average

effects we find in our main results are small, they mask non-linearity in the responses

to changes in distance to the polling place.

2.7.2 Difference-in-Differences

One of the other estimation strategies investigated in the literature exploits the

individual-level variation in polling place distance across time as seen in Clinton

et al. (2020) and Yoder (2018). We are able to replicate this strategy by creating a

panel using voting data from the 2016 and 2018 elections in Pennsylvania. We will

explore two specifications . The first specification (2.2) estimates the overall effect of

a change in distance to the polling place resulting from voters moving their residence,

or a change in their polling place, or both. Then, we turn to disentangle these sources

of changes in distance in (2.3) by isolating the direct effect of an change in polling

place location as well as a change in location due to a voter’s move.
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Figure 2.14: The Effect of Change in Distance to Polling Place on Likeli-
hood of Voting in General Elections: Non-Linear Effects
Note: Distance to polling place is measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place, through absentee ballot, or through either voting method. All
regressions include border fixed effects and additional individual-level and block-level covariates: registered
Democrat indicator, registered Republican indicator, population, voting age population, percent Black, percent
Hispanic, median household income, percent without a high school diploma, percent that walk to work, and
indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes. Standard errors
clustered at the border level are reported in parentheses.
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voteit = βDist PLit + δi + γct + εit (2.2)

voteit = β4PLit + µV oter Movedit + ζ4PLit ×Dist PLit+

η V oter Movedit ×Dist PLit + ι4PLit × V oter Movedit +

ψDist PLit × 4PLit × V oter Movedit + δi + γct + εit (2.3)

In both (2.2) and (2.3), the variable voteit is an indicator for whether or not a

registered voter i has voted at the polling place, through absentee ballot, or through

either voting method in election t. The variable DistPLit denotes distance to the

polling location for voter i at election t, δi denotes the individual fixed effect, and

γct refers to county by election year fixed effects. In (2.3), 4PLit is an indicator and

takes the value 1 when voter i in election t is assigned to a polling location different

from the one assigned in election t − 1. Finally, V oter Movedit is also an indicator

variable that takes the value 1 if voter i in election t has a different home address

than during election t− 1.

We report the results from the above specifications in Table B.6.3. The average

effect of a change in distance to the polling place in turnout, turnout at polls, absentee

turnout are indistinguishable from 0 in both primary and general elections. These

results seem to be in line with other findings in the literature that use a similar

methodology. In contrast to the results from our main specification, we note that

the variation used to identify the effect of distance to the polling place on turnout

in specification (2.2) and (1.A) are very different. As mentioned, in (2.2), we exploit

variation over time in changes in distance to the polling place that emerge from

either changes in the polling place as a voter has remained put or via movement by
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the voters. By contrast, in (1.A) we exploit variation in distance to the polling place

coming from all voters near selected precinct borders at a point in time.

We proceed to investigate the role of changes in distance to the polling place iso-

lating the effect on “movers" as those who remain in their location in Table B.6.4.

We find that there is an small negative effect of a change in distance for those who

experience a change in their polling place but remain in their location and no consis-

tent effect for those who moved. The effect of changes in the polling place has been

the focus in other papers in the literature such as Clinton et al. (2020) and Yoder

(2018). While the size of our difference-in-differences estimates is smaller than those

reported in these papers, they are similar in their order of magnitude.

2.7.3 Matching

As a final check for our main block-level specification, we use matching methods

following Keele and Titiunik (2015) and Cantoni (2020). Specifically, we match blocks

that have their centroids within a 0.2-mile buffer (1056 feet or 322 meters) of either

side of a precinct border by minimizing the Euclidean distance between the two

blocks with replacement. This procedure produces matched block pairs that should

be similar, on average, in terms of observed and unobserved characteristics relevant for

turnout. However, since each block in a matched pair lies on either side of a precinct

border, the distance to the polling place should arguably be exogenous after following

the strategy outlined in 2.4.1 to remove other overlapping borders. After following

this proximity-based matching procedure, we have a sample of 85,873 matched block

pairs in Pennsylvania and 25,512 matched block pairs in Georgia.

We estimate the following equations using the matched sample:

turnoutbp = δp + βdistanceb + X ′bι+ εb (2.4)
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where turnoutbp denotes the block-level turnout of block b in matched pair p and δp

denotes the matched pair fixed-effect. Since we match our blocks with replacement, a

single block b can be matched to more than one block and can consequently be part

of multiple matched pairs. However, as noted previously in the literature (Verbeke

2001 ; Dube et al. 2010 ; Cantoni 2020), the repetition of the same unit in multiple

pairs along a precinct border as well as across multiple borders (when blocks lie in

the overlapping buffer region of two or more borders) can induce a correlation in the

residuals across block pairs and borders. To address this concern, we cluster standard

errors two-ways by border and precinct.

Panels A and B of Appendix B.6.2 report the value of β for all elections in our

sample for Pennsylvania and Georgia respectively. When compared to the reported

estimates of β from our main block-level Border FE specification (Panel B of Appendix

B.3.1), the direction and the order of magnitude of the coefficients from Panel A for

Pennsylvania are strikingly similar. In particular, all of the coefficients lie within

the 95 percent confidence interval of the coefficients reported for the Border FE

specification. For Georgia, comparing the results from Appendix B.6.2 Panel B with

estimates from Appendix B.3.2 Panel B paints a similar picture. Here, all of the

coefficients for the general election lie within the 95 percent confidence interval of

the coefficients reported for the Border FE specification, while the coefficients for the

primary election are similar in their order of magnitude.

2.8 Conclusion

Among the many costs of voting, some are easy to control or ban (polling taxes) and

others are impossible to control (bad weather). The distance to the polling place is

both inherent to the voting process and is subject to regulation. However, we know
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relatively little about how distance to polling place affects voter participation. This

paper is another step toward informing the policy debate on the distributional effects

of changes to polling places.

We study the causal effect of distance to polling place on voter participation

and voting method (at polls or by mail) in two large swing states, Georgia and

Pennsylvania. On average, there is a small negative effect of distance to polling place

on the likelihood that a registered voter goes to the poll to vote (0.45 p.p. to 1.72

p.p. per mile). In Georgia, voters substitute to voting by mail by the same order of

magnitude, such that there is no net effect on turnout. In Pennsylvania, substitution

to mail-in voting is limited and there is a negative net effect of distance to polling

place on the likelihood of voting. Although we use the same geographical border

discontinuity approach as in Cantoni (2020), we find substantially smaller average

effects. We reconcile these differences through extensive analysis of heterogeneous

effects and by considering variations in electoral policies across states.

The results highlight some important lessons for studies of polling places in the

future. First, it is important to use large datasets to study costs of voting in large

elections, where power is needed to detect very small effects. Although we estimate

small effects of distance to polling place, change to polling places could still lead

to meaningful changes in aggregate. In the 2020 presidential election, the margin

of victory for Joe Biden was less than one percentage point in both Georgia and

Pennsylvania. A mile change (slightly less than one standard deviation in distance)

for all voters would decrease turnout by up to 0.99 p.p. in Pennsylvania and would

shift voting from in-person to mail-in voting in Georgia. Having a statewide dataset

also allows for meaningful descriptive statistics of the distribution of polling places

and allows us to explore the effects by different characteristics of the population.
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We find that the sensitivity to distance to polling palace varies across settings

and for different demographic groups. Distance to polling place affects the method

of voting differently depending on education and income. Areas with relatively high

income or educational attainment are more likely to switch to voting by mail for a

given increase in distance to polling places. When we look at poverty rates in Georgia,

take-up of mail-in voting in response to a change in distance to polling places is lower

in high-poverty areas such that overall turnout declines. The cost of an additional

mile to the polling place also depends on modes of transportation. In areas where

people rely on public transportation for commuting, a one mile increase in distance

to polling places is associated with an 1.7 to 3.2 p.p. decrease in total turnout.These

findings may point to the need of facilitating easier access to polling places for those

that rely on public transport.

The findings in this paper can help election commissions that face costly tradeoffs

in choosing how many polling places to open and where to place them. For instance,

closing or moving polling places in areas where voters have access to car transporta-

tion is less costly than closing or moving polling places in areas with heavy reliance on

public transportation. Every ten years, following the U.S. Census, state and local offi-

cials determine the boundaries of voting precincts, a process known as “reprecincting”.

This paper suggests that these decisions are not without consequences. Currently,

precincts are designed to have equal population size so that polling places each serve

a similarly sized constituency. With the more nuanced understanding of when voters

choose mail-in ballots over voting in person or choose to abstain from voting, elec-

tion commissions may have an opportunity to reduce costs of voting or make costs of

voting more equal across the population.
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Appendix A

Appendix to Chapter 1

A.1 Computational Algorithm

I follow Reich (2018) and define the following recurrence relation:

gt(S) =


1 t > T∑

S∈S pd(dt|S ′; Θ)ps(S
′|dt−1, S; Θ)gt+1(S ′) for all other t

The terminal value gT+1(S) is defined and so we can use backward induction to

compute the value of g0(S), which is equivalent to the value of 1.6. As noted in Reich

(2018), this procedure is "similar to solving for the value function of a finite-horizon,

discrete-time dynamic programming problem by backward iteration."

A.2 Sufficient Conditions for Markov Perfect Equilibrium

Escobar (2013) provides sufficient conditions for the existence of Markov perfect equi-

librium in dynamic stochastic games. The paper proves that a pure strategy MPE

exists if:

1. Sets of actions are compact

2. Set of common-knowledge states is countable

3. The period payoff functions are upper semi-continuous in action profiles and

lower semi-continuous in actions taken by other players
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4. The transition probability function depends continuously on actions

5. The static best-reply set is convex

Conditions 1, 2, and 3 are satisfied by the assumptions on the actions, state space, and

utility functions. Private utility shocks are crucial in guaranteeing that Conditions 4

and 5 are satisfied. The static best-reply set of each justice is (essentially) unique for

any continuation value function since a justice is indifferent between two actions with

probability zero.
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A.3 Tables

Table A.3.1: Parameters: Criminal Procedure and Basic Rights

Justice
Criminal Procedure Basic Rights

Ideology Ideology Weight Precedent Weight Ideology Ideology Weight Precedent Weight

Black
0.271

(0.01)

0.298

(0.009)

-0.001

(0.134)

0.339

(0.048)

1.566

(0.002)

-0.928

(0.012)

Reed
0.885

(0.015)

0.938

(0.018)

1.851

(0.046)

0.417

(0.133)

2.637

(0.001)

1.917

(0.003)

Frankfurter
0.455

(0.001)

1.158

(0.003)

-0.122

(0.012)

0.411

(0.046)

2.8

(0.004)

-1.538

(0.005)

Douglas
-0.077

(0.08)

0.297

(0.025)

0.288

(0.002)

-0.226

(0.007)

0.222

(0.048)

0.272

(0.027)

Murphy
0.281

(0.002)

4.991

(0.03)

-0.109

(0.007)

-0.029

(0.033)

1.169

(0.004)

1.621

(0.003)

Jackson
0.786

(0.003)

0.099

(0.003)

0.416

(0.086)

0.461

(0.016)

1.651

(0.008)

-0.509

(0.005)

Rutledge
-0.381

(0.06)

0.211

(0.004)

0.656

(0.031)

0.064

(0.041)

0.263

(0.003)

0.2

(0.024)

Burton
0.924

(0.001)

0.336

(0.006)

1.437

(0.018)

0.444

(0.287)

2.166

(0.002)

-0.099

(0.006)

Vinson
1.11

(0.004)

0.223

(0.005)

1.333

(0.069)

-0.007

(0.011)

0.001

(0.194)

0.994

(0.007)

Clark
0.901

(0.003)

0.364

(0.002)

1.222

(0.014)

0.419

(0.05)

2.854

(0.001)

1.003

(0.012)

Minton
0.781

(0.018)

0.287

(0.023)

0.397

(0.009)

0.587

(0.029)

1.827

(0)

-0.011

(0.008)

Warren
-0.186

(0.008)

0.201

(0.004)

1.254

(0.005)

0.079

(0.021)

0.356

(0.011)

1.016

(0.005)

Harlan
0.483

(0.004)

1.727

(0.01)

-0.665

(0.003)

0.5

(0.069)

0.92

(0.008)

0.043

(0.049)

Brennan
0.384

(0.006)

3.957

(0.027)

-0.419

(0.09)

-0.015

(0.036)

0.303

(0.085)

0.369

(0.02)

Whittaker
0.483

(0.083)

1.031

(0.006)

1.09

(0.002)

0.479

(0.026)

0.662

(0.01)

0.28

(0.002)

Stewart
0.456

(0.075)

0.957

(0.028)

0.027

(0.051)

0.467

(0.056)

0.888

(0.043)

0.321

(0.019)
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Table A.3.1: Parameters: Criminal Procedure and Basic Rights (Cont.)

Justice
Criminal Procedure Basic Rights

Ideology Ideology Weight Precedent Weight Ideology Ideology Weight Precedent Weight

White
1.301

(0.023)

0.08

(0.042)

1.145

(0.074)

0.44

(0.092)

0.267

(0.032)

0.508

(0.002)

Goldberg
-0.726

(0.005)

0.109

(0.004)

1.933

(0.001)

0.1

(0.064)

1.201

(0.009)

0.005

(0.049)

Fortas
0.328

(0.01)

1.633

(0.001)

-0.759

(0.072)

-0.018

(0.016)

0.283

(0.012)

0.313

(0.032)

Marshall
0.353

(0.003)

1.906

(0.044)

-0.373

(0.01)

-0.017

(0.019)

0.368

(0.036)

0.326

(0.005)

Burger
0.788

(0.002)

0.821

(0.003)

0.966

(0.004)

0.47

(0.078)

1.207

(0.009)

0.322

(0.053)

Blackmun
0.534

(0.004)

0.881

(0.003)

-0.325

(0.011)

0.351

(0.115)

0.607

(0.005)

0.011

(0.144)

Powell
0.676

(0.013)

0.471

(0.006)

1.065

(0.006)

0.428

(0.005)

2.086

(0.004)

0

(0.903)

Rehnquist
0.79

(0.055)

1.829

(0.03)

1.662

(0.021)

0.574

(0.013)

1.027

(0.002)

0.179

(0.008)

Stevens
0.398

(0.024)

0.382

(0.034)

0.025

(0.093)

0.346

(0.026)

0.778

(0.021)

0.022

(0.027)

O’Connor
0.642

(0.013)

1.942

(0.005)

0.566

(0.002)

0.877

(0.008)

0.082

(0.017)

3.062

(0.066)

Scalia
0.78

(0.063)

0.374

(0.015)

0.436

(0.002)

1.109

(0.039)

0.184

(0.085)

0.718

(0.008)

Kennedy
0.657

(0.086)

1.161

(0.03)

0.482

(0.002)

0.454

(0.075)

1.402

(0.003)

0.004

(0.119)

Souter
0.278

(0.008)

0.251

(0.003)

1.687

(0.001)

0.149

(0.003)

0.355

(0.012)

1.529

(0.002)

Thomas
0.874

(0.01)

0.398

(0.009)

0.392

(0.008)

0.616

(0.038)

0.797

(0.015)

0.124

(0.045)

Ginsburg
0.035

(0.006)

0.149

(0.004)

0.817

(0.058)

-0.004

(0.054)

0.247

(0.147)

1.798

(0.002)

Breyer
0.491

(0.076)

0.365

(0.001)

0.448

(0.002)

0.234

(0.077)

0.571

(0.02)

1.137

(0.005)

Roberts
0.638

(0.003)

2.807

(0.018)

0.198

(0.001)

0.412

(0.022)

1.952

(0)

0.276

(0.001)
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Table A.3.1: Parameters: Criminal Procedure and Basic Rights (Cont.)

Justice
Criminal Procedure Basic Rights

Ideology Ideology Weight Precedent Weight Ideology Ideology Weight Precedent Weight

Alito
0.813

(0.005)

2.833

(0.056)

0.355

(0.004)

0.533

(0.016)

0.986

(0.006)

0.075

(0.02)

Sotomayor
0.043

(0.006)

0.324

(0.001)

1.27

(0.001)

0.306

(0.015)

1.065

(0.006)

0

(0.6)

Kagan
0.559

(0.039)

2.119

(0.001)

0.001

(0.408)

0

(0.165)

0.295

(0.052)

1.731

(0.001)

Table A.3.2: Parameters: Economic Activity and Judicial Power

Justice
Economic Activity Judicial Power

Ideology Ideology Weight Precedent Weight Ideology Ideology Weight Precedent Weight

Black
0.072

(0.021)

0.223

(0.016)

0.14

(0.249)

0.244

(0.006)

0.291

(0.048)

1.4

(0.003)

Reed
0.382

(0.005)

0.254

(0.004)

0.056

(0.047)

0.677

(0.043)

0.48

(0.028)

0.424

(0.006)

Frankfurter
0.75

(0.019)

0.132

(0.012)

0.259

(0.014)

0.862

(0.004)

0.235

(0.01)

0.412

(0.05)

Douglas
0.134

(0.002)

0.228

(0.049)

0.029

(0.017)

-1.438

(0.007)

0.06

(0.223)

0.779

(0.039)

Murphy
-0.017

(0.053)

0.148

(0.01)

0.233

(0.014)

-0.058

(0.037)

0.314

(0.022)

2.731

(0.001)

Jackson
0.695

(0.002)

0.228

(0.003)

0.315

(0.149)

0.701

(0.012)

1.809

(0.009)

-0.954

(0.015)

Rutledge
0.039

(0.346)

0.301

(0.001)

0.283

(0.003)

-0.005

(0.175)

0.107

(0.016)

0.458

(0.014)

Burton
0.603

(0.005)

0.119

(0.016)

0.249

(0.017)

0.929

(0.003)

0.207

(0.064)

2.612

(0.011)

Vinson
0.466

(0.009)

0.138

(0.001)

0.355

(0.001)

0.709

(0.02)

0.342

(0.005)

0.844

(0.015)

Clark
0.213

(0.001)

0.248

(0.002)

1.823

(0.003)

0.562

(0.057)

0.192

(0.011)

2.274

(0.011)

Minton
0.285

(0.005)

0.017

(0.002)

0.326

(0.001)

1.857

(0.002)

0.061

(0.206)

1.982

(0.003)

Warren
0.187

(0.002)

0.469

(0.037)

0.53

(0.055)

0.318

(0.001)

0.273

(0.067)

1.896

(0.046)
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Table A.3.2: Parameters: Economic Activity and Judicial Power (Cont.)

Justice
Economic Activity Judicial Power

Ideology Ideology Weight Precedent Weight Ideology Ideology Weight Precedent Weight

Harlan
0.521

(0.022)

0.536

(0.039)

-0.123

(0.165)

0.997

(0.006)

0.088

(0.229)

0.541

(0.009)

Brennan
0.262

(0.018)

0.477

(0.039)

0.855

(0.383)

0.193

(0.204)

0.114

(0.285)

2.884

(0.009)

Whittaker
0.891

(0.106)

0.191

(0.002)

0.302

(0.129)

0.605

(0.007)

0.155

(0.188)

0.928

(0.003)

Stewart
0.523

(0.055)

0.458

(0.001)

0.277

(0.023)

0.466

(0.077)

0.709

(0.002)

-0.017

(0.352)

White
0.362

(0.028)

0.278

(0.013)

0.924

(0.036)

0.413

(0.118)

2.527

(0.007)

0.321

(0.036)

Goldberg
0.407

(0.002)

1.328

(0.001)

0.205

(0.001)

0.486

(0.055)

2.155

(0.008)

-0.941

(0.007)

Fortas
0.381

(0.141)

1.079

(0.121)

1.341

(0.001)

0.363

(0.013)

0.911

(0.016)

2.148

(0.004)

Marshall
0.196

(0.141)

0.219

(0.003)

0.827

(0.363)

0.361

(0.09)

1.068

(0.001)

0.868

(0.001)

Burger
0.433

(0.008)

1.201

(0.002)

0.263

(0.441)

0.468

(0.029)

2.438

(0.023)

-0.751

(0.023)

Blackmun
0.363

(0.015)

0.066

(0.073)

0.628

(0.013)

0.429

(0.059)

0.663

(0.036)

0.354

(0.004)

Powell
0.418

(0.015)

1.785

(0.599)

0.704

(0.007)

0.438

(0.05)

2.527

(0.001)

-0.511

(0.002)

Rehnquist
0.453

(0.012)

0.389

(0.003)

0.394

(0.04)

0.469

(0.016)

2.479

(0.003)

-0.71

(0.028)

Stevens
0.334

(0.001)

0.097

(0.322)

0.231

(0.06)

0.388

(0.005)

0.379

(0.039)

0.135

(0.043)

O’Connor
0.404

(0.027)

1.808

(0.649)

0.174

(0.024)

0.426

(0.006)

1.893

(0.001)

0.216

(0.071)

Scalia
0.394

(0.028)

1.874

(0.571)

-0.235

(0.036)

0.501

(0.006)

1.065

(0.019)

0.595

(0.028)

Kennedy
0.404

(0.03)

1.837

(0.004)

0.191

(0.001)

0.424

(0.071)

2.617

(0.011)

-0.182

(0.013)

Souter
0.372

(0.009)

1.121

(0.003)

0.601

(0.02)

0.401

(0.45)

2.298

(0.026)

0.218

(0.083)
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Table A.3.2: Parameters: Economic Activity and Judicial Power (Cont.)

Justice
Economic Activity Judicial Power

Ideology Ideology Weight Precedent Weight Ideology Ideology Weight Precedent Weight

Thomas
0.392

(0.032)

1.249

(0.536)

-0.238

(0.001)

0.466

(0.035)

1.326

(0.017)

0.032

(0.204)

Ginsburg
0.17

(0.012)

0.152

(0.001)

0.761

(0)

0.317

(0.085)

0.458

(0.006)

1.92

(0.015)

Breyer
0.37

(0.032)

0.502

(0.007)

1.077

(0.002)

0.293

(0.024)

0.377

(0.07)

1.134

(0.001)

Roberts
0.4

(0.038)

3.077

(0.002)

0.275

(0.002)

0.435

(0.014)

2.205

(0.003)

-0.497

(0.001)

Alito
0.402

(0.014)

1.555

(0.022)

0.053

(0.038)

0.417

(0.063)

3.952

(0.007)

-1.094

(0.007)

Sotomayor
0.388

(0.037)

1.429

(0.004)

0.134

(0.013)

0.368

(0.029)

1.587

(0.348)

0.363

(0.17)

Kagan
0.391

(0.007)

1.707

(0.282)

0.322

(0.025)

0.375

(0.028)

1.705

(0.004)

1.521

(0.002)

Table A.3.3: Chief Justice Warren: Percent Conservative, Criminal Proce-
dure

Terms
(two year increments) Percent Conservative

1953-1954 0.62
1955-1956 0.29
1957-1958 0.22
1959-1960 0.12
1961-1962 0.16
1963-1964 0.19
1965-1966 0.20
1967-1968 0.17
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A.4 Figures

Figure A.4.1: Comparative Statics in the Dynamic Game
Note: The above figure plots the probability of a conservative vote for a relatively conservative justice (θ = 0.8)
when the existing precedent is liberal (p = 0.2) for different values of weight on precedent φ and discount factor β.
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Figure A.4.2: Distribution of Votes in Direction of Ideological Majority
Note: The above figure plots the share of cases in which a given number of votes are in line with with the
ideological majority of the Court. This figure replicates Figure 4 from Clark et al. (2018) for the cases I use in
estimation.
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Figure A.4.3: Distribution of Votes in Direction of Ideological Majority,
by Legal Issue Area
Note: The above figure plots the share of cases in which a given number of votes are in line with with the
ideological majority of the Court by four legal issue areas.
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Figure A.4.4: Distribution of Votes in Direction of Ideological Majority,
by Citation
Note: The above figure plots the share of cases in which a given number of votes are in line with with the
ideological majority of the Court by the citation type. Cases that fall in the bottom 25th percentile of inward and
outward citation are classified as low citation cases, while the rest are classified as high citation cases.
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Figure A.4.5: Parameters θ v. θ̂: Criminal Procedure
Note: The above figure plots ideology estimates from the dynamic model θ to estimates from the static model
without precedent θ̂. The red line is the 45 degree line.
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Figure A.4.6: Parameters θ v. θ̃: Criminal Procedure
Note: The above figure plots ideology estimates from the dynamic model θ to estimates from the static model
with precedent θ̃. The red line is the 45 degree line.
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Figure A.4.7: Parameters φ v. φ̃: Criminal Procedure
Note: The above figure plots the weight on precedent from the dynamic model φ to estimates from the static
model with precedent φ̃. The red line is the 45 degree line.
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Figure A.4.8: Parameter θ: Criminal Procedure, by Length of Tenure
Note: The figure plots the ideology cut-points θ against the justices’ tenure length on the Court in criminal
procedure cases for 35 justices who served on the Court from 1946 to 2019.
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Figure A.4.9: Relative Weight on Precedent: Criminal Procedure
Note: The figure plots the the relative weight on precedent φ

γ+φ
for justices in criminal procedure cases for 35

justices who served on the Court from 1946 to 2019. The 95% confidence intervals are represented by the gray bars.
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Figure A.4.10: Parameter θ v. Percent Conservative: Criminal Procedure
Note: The figure plots the ideology cut-point θ against the percent of conservative votes cast by justices in
criminal procedure cases for 35 justices who served on the Court from 1946 to 2019.
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Figure A.4.11: Parameter θ: Basic Rights
Note: The figure plots ideology cut-point θ for justices in basic rights cases for 35 justices who served on the
Court from 1946 to 2019. The 95% confidence intervals are represented by the gray bars.
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Figure A.4.12: Parameter φ: Basic Rights
Note: The figure plots the weight on precedent φ for justices in basic rights cases for 35 justices who served on
the Court from 1946 to 2019. The 95% confidence intervals are represented by the gray bars.
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Figure A.4.13: Paramater γ: Basic Rights
Note: The figure plots the weight on ideology γ for justices in basic rights cases for 35 justices who served on the
Court from 1946 to 2019. The 95% confidence intervals are represented by the gray bars.
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Figure A.4.14: Parameter θ: Basic Rights, by Party Affiliation
Note: The figure plots the ideological cut-points θ for justices in basic rights cases for 35 justices who served on
the Court from 1946 to 2019. The justices are categorized by party of affiliation at the time of their appointment to
the Court. The 95% confidence intervals are represented by the gray bars.
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Figure A.4.15: Parameter φ: Basic Rights, by Party Affiliation
Note: The figure plots the weight on precedent φ for justices in basic rights cases for 35 justices who served on
the Court from 1946 to 2019. The justices are categorized by party of affiliation at the time of their appointment to
the Court. The 95% confidence intervals are represented by the gray bars.
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Figure A.4.16: Evolution of the Distribution of the States in the Dynamic
Model
Note: The figure plots 50 simulation steps in the evolution of the state variables p and c for a historic natural
Roberts court (2010 - 2016) assuming that the justices are forward-looking. The x-axis represents values of the state
space (c, p). However, values of c have been dropped from the labels for the sake of presentation. For e.g., the grid
between .5 and .6 represents values of c ranging from 0 to 1 and p = 0.5.
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Figure A.4.17: Evolution of the Distribution of the States in the Static
Model
Note: The figure plots 50 simulation steps in the evolution of the state variables p and c for a historic natural
Roberts court (2010 - 2016) assuming that the justices are myopic. The x-axis represents values of the state space
(c, p). However, values of c have been dropped from the labels for the sake of presentation. For e.g., the grid between
.5 and .6 represents values of c ranging from 0 to 1 and p = 0.5.
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Figure A.4.18: Steady State Distribution of the State Variables in the
Static Model
Note: The figure plots 100 simulation steps in the evolution of the state variables p and c for a historic natural
Roberts court (2010 - 2016) assuming that the justices are myopic. The x-axis represents values of the state space
(c, p). However, values of c have been dropped from the labels for the sake of presentation. For e.g., the grid between
.5 and .6 represents values of c ranging from 0 to 1 and p = 0.5.
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Appendix B

Appendix to Chapter 2

B.1 Data

Table B.1.1: Variable Definitions, Units of Observation, and Data Sources

Variable Definition Unit of Observation Source

Turnout Votes per voting
age population Block Secretary of State

Pennsylvania

Distance to
Polling Place

Miles from block interior
centroid to polling place Block Computed value

Race, Ethnicity,
Gender, Age

Percent of population in
demographic group Block 2010 Census

Car Ownership Number of cars
per housing units Block-group 2006-2010 ACS

Way to Work
Percent of workers
16 and older using mode
of transportation to work

Block-group 2006-2010 ACS

Time to Work
Time to work among
workers 16 and older
who do not work from home

Block-group 2006-2010 ACS

Median Income Median household income
for the past 12 months Block-group 2006-2010 ACS

Home Ownership Percent of households
owning home Block-group 2006-2010 ACS

Education
Percent of population
older than 25 belonging
to education group

Block-group 2006-2010 ACS
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B.2 Summary Statistics

Table B.2.1: Summary Statistics

Pennsylvania Georgia

All Regression sample All Regression sample
Mean St. Dev. Mean St. Dev. Mean St. Dev. Mean St. Dev.

Voting History

Primary, at polls 18.41 38.75 16.30 36.94 12.30 32.85 11.50 31.91

Primary, absentee 0.38 6.16 0.33 5.73 4.60 20.95 4.12 19.87

Primary, total 18.79 39.06 16.63 37.24 16.90 37.48 15.62 36.31

General, at polls 56.79 49.54 51.91 49.96 25.79 43.75 24.91 43.25

General, absentee 2.23 14.78 1.65 12.72 29.76 45.72 27.34 44.57

General, total 59.03 49.18 53.56 49.87 55.55 49.69 52.25 49.95

Distance to 0.93 3.72 0.38 0.50 1.66 2.70 1.32 1.28
polling place (mi)

Democrat 0.48 0.50 0.64 0.48 0.08 0.27 0.09 0.28

Republican 0.38 0.49 0.22 0.41 0.09 0.28 0.06 0.25

Independent 0.14 0.35 0.14 0.35 0.83 0.37 0.85 0.36

Demographics

Population 145.70 220.38 149.02 200.29 337.02 465.12 298.92 421.26

Voting Age 115.55 190.53 120.02 178.01 244.13 332.47 223.55 309.17
Population (VAP)

Percent urban 0.80 0.40 0.98 0.13 0.75 0.43 0.87 0.34

Percent Black 0.11 0.23 0.27 0.35 0.30 0.33 0.37 0.35

Percent Hispanic 0.05 0.11 0.08 0.16 0.07 0.11 0.07 0.11

Poverty Rate 0.12 0.13 0.19 0.18 0.14 0.13 0.17 0.16

Median hh Income 5.86 2.89 4.75 2.68 5.85 2.89 5.69 3.14
(10k USD)

Way to work

% Car 0.85 0.17 0.71 0.23 0.90 0.09 0.87 0.12

% Walk 0.04 0.09 0.07 0.12 0.01 0.04 0.02 0.06

% Pub. Transit 0.06 0.12 0.16 0.18 0.02 0.06 0.04 0.08

% Bike 0.00 0.02 0.01 0.03 0.00 0.01 0.00 0.02

Time to work

% 0-5min 0.04 0.05 0.03 0.05 0.03 0.04 0.02 0.04

% 5-60min 0.88 0.08 0.88 0.10 0.88 0.08 0.89 0.08

% 60min + 0.08 0.08 0.09 0.09 0.10 0.08 0.09 0.08

N 8,245,003 1,704,797 6,980,226 495,641

Note: For each voting history variable, we observe whether or not a registered voter votes, by method of voting.
Each indicator variable is multiplied by 100 to make coefficients easier to interpret. Demographic variables are
measured at the block, or block-group level and assigned to each individual voter that resides in the geographic area.
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Table B.2.2: Correlates of Distance to Polling Place

Pennsylvania Georgia

(1) (2) (3) (4) (5) (6)

All
Individual

Blocks in
Border FE
Sample

Blocks in
Border FE
Sample

All
Individuals

Blocks in
Border FE
Sample

Blocks in
Border FE
Sample

Democrat -0.049*** 0.000 0.000 -0.089*** -0.015*** -0.017***
(0.008) (0.001) (0.001) (0.017) (0.004) (0.004)

Republican 0.047*** 0.001 0.002 -0.074** -0.011* -0.012*
(0.011) (0.001) (0.001) (0.034) (0.007) (0.006)

Population -0.001 -0.000 -0.000 0.000 0.000 0.000
(0.001) (0.000) (0.000) (0.000) (0.000) (0.000)

Age 18 to 29 -0.042*** 0.005** 0.005** 0.008 0.004 0.002
(0.010) (0.002) (0.002) (0.014) (0.008) (0.007)

Age 30 to 49 -0.039*** 0.005** 0.005** 0.024 -0.003 -0.003
(0.008) (0.002) (0.002) (0.017) (0.007) (0.007)

Age 50 to 64 0.002 0.003 0.003 0.040*** 0.001 0.000
(0.006) (0.002) (0.002) (0.012) (0.006) (0.006)

Female -0.015** 0.000 0.000 -0.016*** -0.002 -0.002
(0.006) (0.001) (0.001) (0.004) (0.001) (0.001)

Voting Age Population 0.001 0.000 0.000 -0.000 0.000 0.000
(0.001) (0.000) (0.000) (0.000) (0.000) (0.000)

Percent Black -0.091 -0.004 -0.004 -0.450*** -0.070 -0.081*
(0.065) (0.026) (0.026) (0.111) (0.045) (0.041)

Percent Hispanic 1.416 0.020 0.024 -0.594*** -0.183** -0.127**
(1.110) (0.026) (0.026) (0.144) (0.072) (0.063)

Median hh Income (10k USD) -0.006 0.003 0.001 -0.053*** 0.008 0.011
(0.013) (0.003) (0.003) (0.012) (0.010) (0.009)

Poverty Rate -0.098 -0.004 -0.008 -0.457** 0.073 0.076
(0.203) (0.037) (0.036) (0.214) (0.114) (0.103)

Cars per Household 0.804*** 0.005 0.017 0.880*** 0.124** 0.088*
(0.177) (0.021) (0.016) (0.183) (0.060) (0.047)

Percent without
high school diploma 0.365*** -0.016 -0.017 1.540* -0.106 -0.084

(0.096) (0.026) (0.026) (0.900) (0.122) (0.112)

% Walk to work -0.230* -0.027 -0.019 -0.729 -0.199 -0.363
(0.131) (0.036) (0.035) (0.724) (0.343) (0.296)

% time to work 0-5min -1.677*** -0.103 -0.096 -2.580*** -0.118 0.122
(0.401) (0.090) (0.085) (0.715) (0.293) (0.260)

Black nh -0.028* -0.004 -0.003
(0.016) (0.004) (0.004)

Hispanic -0.022*** -0.002 -0.002
(0.008) (0.006) (0.006)

White nh 0.028** -0.003 0.000
(0.013) (0.005) (0.004)

County FE X X

Border FE X X X X

County-Lat/Long X X

N 4924711 1101629 1101629 6015607 445077 445077
y variable mean 0.91 0.37 0.37 1.66 1.34 1.34
R2 0.019 0.748 0.758 0.099 0.830 0.847130



B.3 Block-level Estimates

Table B.3.1: The Effect of Change in Distance to Polling Place on Turnout:
Pennsylvania

Panel A: OLS with Precinct FE and Controls
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance to polling place -0.6460*** -0.0043 -0.6505*** -0.5936*** 0.2250*** -0.4380**
(0.1389) (0.0209) (0.1424) (0.1977) (0.0549) (0.2052)

N 173573 174702 173567 165936 174604 165913
y variable mean 16.34 0.35 16.67 45.87 1.94 47.57
R2 0.177 0.053 0.179 0.255 0.112 0.270

Panel B: Border FE with Controls
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance to polling place -0.4864*** 0.0350 -0.4731*** -0.6016** 0.2078*** -0.4731*
(0.1732) (0.0325) (0.1788) (0.2550) (0.0590) (0.2618)

N 108708 109338 108706 104530 109279 104518
y variable mean 15.72 0.34 16.04 44.55 1.73 46.08
R2 0.280 0.102 0.281 0.355 0.177 0.371

Panel C: Border FE with Controls and County-Lat./Lon.
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance to polling place -0.4791*** 0.0477 -0.4524** -0.6058** 0.2323*** -0.4741*
(0.1747) (0.0294) (0.1779) (0.2584) (0.0582) (0.2653)

N 108708 109338 108706 104530 109279 104518
y variable mean 15.72 0.34 16.04 44.55 1.73 46.08
R2 0.283 0.103 0.283 0.357 0.179 0.373

Note: Distance to polling place measured in miles. Turnout is measured as the number of votes per voting-age
population (separately for votes cast at polling places, through absentee ballots, and total). All regressions include
Border Fixed Effects (Border FE). County-Lat./Lon. refers to latitude and longitude controls, interacted with county
fixed effects. The additional controls in Panels B and C are: population, voting age population, percent registered
Democrat, percent registered Republican, percent Black, percent Hispanic, median household income, percent
without a high school diploma, percent that walk to work, and indicators for whether travel time to work is less
than 5 minutes or greater than 60 minutes. Standard errors clustered at the border level are reported in parentheses.
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Table B.3.2: The Effect of Change in Distance to Polling Place on Turnout:
Georgia

Panel A: OLS with Precinct FE and Controls
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance to polling place -0.4316*** 0.1555*** -0.2701*** -0.8066*** 1.0935*** 0.2472
(0.0757) (0.0548) (0.0990) (0.0949) (0.1170) (0.1569)

N 87852 88332 87718 86499 85553 84538
y variable mean 13.60 5.66 19.09 25.36 29.11 54.00
R2 0.143 0.101 0.144 0.193 0.184 0.178

Panel B: Border FE with Controls
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance to polling place -0.5935*** 0.4661*** -0.1389 -2.0821*** 1.2319*** -0.8558**
(0.1772) (0.1363) (0.1981) (0.2735) (0.3058) (0.4035)

N 32752 32933 32708 32269 32005 31655
y variable mean 13.51 5.23 18.55 25.52 27.45 52.56
R2 0.524 0.335 0.607 0.320 0.370 0.377

Panel C: Border FE with Controls and County-Lat./Lon.
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance to polling place -0.5911*** 0.4878*** -0.1225 -2.2828*** 1.5376*** -0.8430**
(0.1869) (0.1382) (0.2084) (0.2799) (0.3100) (0.4215)

N 32752 32933 32708 32269 32005 31655
y variable mean 13.51 5.23 18.55 25.52 27.45 52.56
R2 0.533 0.349 0.614 0.331 0.384 0.386

Note: Distance to polling place measured in miles. Turnout is measured as the number of votes per voting-age
population (separately for votes cast at polling places, through absentee ballots, and total). All regressions include
Border Fixed Effects (Border FE). County-Lat./Lon. refers to latitude and longitude controls, interacted with county
fixed effects. The additional controls in Panels B and C are: population, voting age population, percent registered
Democrat, percent registered Republican, percent Black, percent Hispanic, median household income, percent
without a high school diploma, percent that walk to work, and indicators for whether travel time to work is less
than 5 minutes or greater than 60 minutes. Standard errors clustered at the border level are reported in parentheses.
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B.4 Heterogeneous Effects: Individual Level

Table B.4.1: The Effect of Change in Distance to Polling Place on Likeli-
hood of Voting, by Age

Age 18-29
General Pennsylvania General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.5428 0.0309 -0.5120 -0.3240 0.8727*** 0.5487
(0.4629) (0.1155) (0.4673) (0.3094) (0.2758) (0.3747)

N 246636 246636 246636 114752 114752 114752
y variable mean 41.06 1.48 42.53 20.31 14.71 35.02
R2 0.105 0.077 0.116 0.061 0.124 0.139

Age 30-49
General Pennsylvania General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.4848 0.0862 -0.3986 -1.7721*** 1.7789*** 0.0068
(0.4242) (0.0535) (0.4210) (0.2663) (0.2762) (0.3129)

N 396102 396102 396102 156859 156859 156859
y variable mean 49.42 0.88 50.29 27.28 22.62 49.90
R2 0.102 0.032 0.107 0.071 0.140 0.178

Age 50-64
General Pennsylvania General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -1.4366*** 0.1636 -1.2730*** -2.3287*** 2.0268*** -0.3019
(0.3975) (0.1139) (0.3914) (0.2884) (0.3300) (0.3038)

N 256849 256849 256849 103039 103039 103039
y variable mean 62.43 1.36 63.80 27.03 36.01 63.04
R2 0.101 0.057 0.108 0.094 0.176 0.220

Age 65 up
General Pennsylvania General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -1.5232** 0.5613*** -0.9619* -2.1668*** 2.6221*** 0.4552
(0.6215) (0.2175) (0.5749) (0.3892) (0.4242) (0.3166)

N 200687 200687 200687 70427 70427 70427
y variable mean 64.42 3.68 68.10 22.18 45.94 68.12
R2 0.104 0.082 0.103 0.134 0.203 0.265

Note: Distance to polling place is measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place, through absentee ballot, or through either voting method. All
regressions include border fixed effects and additional individual-level and block-level covariates: registered
Democrat indicator, registered Republican indicator, population, voting age population, percent Black, percent
Hispanic, median household income, percent without a high school diploma, percent that walk to work, and
indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes. Standard errors
clustered at the border level are reported in parentheses.
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Table B.4.2: The Effect of Change in Distance to Polling Place on Likeli-
hood of Voting, by Gender

Female
General Pennsylvania General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -1.1381*** 0.2151** -0.9230***-1.7630*** 1.9728*** 0.2098
(0.3612) (0.0857) (0.3480) (0.2068) (0.2173) (0.2193)

N 600505 600505 600505 240919 240919 240919
y variable mean 55.07 1.74 56.81 25.44 29.32 54.76
R2 0.098 0.044 0.107 0.057 0.184 0.196

Male
General Pennsylvania General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.6636** 0.1960** -0.4676 -1.6324*** 1.7829*** 0.1505
(0.3146) (0.0765) (0.3042) (0.2103) (0.2127) (0.2246)

N 499769 499769 499769 204158 204158 204158
y variable mean 51.21 1.51 52.72 23.64 25.07 48.71
R2 0.121 0.036 0.133 0.071 0.189 0.236

Note: Distance to polling place is measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place, through absentee ballot, or through either voting method. All
regressions include border fixed effects and additional individual-level and block-level covariates: registered
Democrat indicator, registered Republican indicator, population, voting age population, percent Black, percent
Hispanic, median household income, percent without a high school diploma, percent that walk to work, and
indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes. Standard errors
clustered at the border level are reported in parentheses.
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Table B.4.3: The Effect of Change in Distance to Polling Place on Likeli-
hood of Voting, by Party Affiliation

Democrat
General Pennsylvania General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -1.0557*** 0.1237 -0.9320***-4.4799*** 4.2396*** -0.2402
(0.3479) (0.0782) (0.3295) (0.6845) (0.7004) (0.2679)

N 733063 733063 733063 40212 40212 40212
y variable mean 55.23 1.63 56.87 31.30 65.24 96.54
R2 0.093 0.041 0.104 0.151 0.155 0.101

Republican
General Pennsylvania General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.6993 0.3194** -0.3798 -3.0107*** 3.1848*** 0.1741
(0.4383) (0.1367) (0.4096) (0.5906) (0.5735) (0.1516)

N 228128 228128 228128 27928 27928 27928
y variable mean 56.29 2.00 58.29 39.18 57.88 97.06
R2 0.131 0.060 0.142 0.243 0.253 0.150

Independent
General Pennsylvania General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.1119 0.2999** 0.1880 -1.2394*** 1.4690*** 0.2296
(0.5591) (0.1191) (0.5624) (0.1791) (0.1912) (0.2258)

N 139083 139083 139083 376937 376937 376937
y variable mean 38.33 1.06 39.39 22.82 21.07 43.90
R2 0.138 0.079 0.147 0.043 0.082 0.084

Note: Distance to polling place is measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place, through absentee ballot, or through either voting method. All
regressions include border fixed effects and additional individual-level and block-level covariates: registered
Democrat indicator, registered Republican indicator, population, voting age population, percent Black, percent
Hispanic, median household income, percent without a high school diploma, percent that walk to work, and
indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes. Standard errors
clustered at the border level are reported in parentheses.
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Table B.4.4: The Effect of Change in Distance to Polling Place on Likeli-
hood of Voting, by Race

Black nh
Primary Georgia General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.2795* 0.2926* 0.0130 -2.1880*** 1.7390*** -0.4490
(0.1648) (0.1674) (0.0353) (0.3236) (0.3365) (0.3675)

N 165509 165509 165509 165509 165509 165509
y variable mean 10.93 3.83 14.76 22.35 27.46 49.81
R2 0.710 0.264 0.984 0.050 0.225 0.233

White nh
Primary Georgia General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.5845*** 0.5419*** -0.0426** -1.7016*** 2.0909*** 0.3893*
(0.0983) (0.0979) (0.0209) (0.2330) (0.2444) (0.2181)

N 201672 201672 201672 201672 201672 201672
y variable mean 13.93 5.24 19.18 28.23 30.58 58.82
R2 0.682 0.267 0.979 0.078 0.181 0.212

Hispanic
Primary Georgia General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) 0.1960 -0.1517 0.0442 0.0137 2.0739** 2.0876
(0.3400) (0.2810) (0.2163) (1.1593) (1.0348) (1.2753)

N 13927 13927 13927 13927 13927 13927
y variable mean 5.03 1.11 6.14 24.93 16.97 41.90
R2 0.826 0.330 0.970 0.194 0.260 0.262

Other
Primary Georgia General Georgia

At Poll Absentee Total At Poll Absentee Total

Distance (miles) -0.2269* 0.2320* 0.0051 -1.0211*** 0.6228* -0.3983
(0.1280) (0.1270) (0.0443) (0.3633) (0.3777) (0.4281)

N 63969 63969 63969 63969 63969 63969
y variable mean 6.43 2.02 8.45 19.01 19.27 38.28
R2 0.740 0.265 0.965 0.091 0.190 0.217

Note: Distance to polling place is measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place, through absentee ballot, or through either voting method. All
regressions include border fixed effects and additional individual-level and block-level covariates: registered
Democrat indicator, registered Republican indicator, population, voting age population, percent Black, percent
Hispanic, median household income, percent without a high school diploma, percent that walk to work, and
indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes. Standard errors
clustered at the border level are reported in parentheses.
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B.5 Heterogeneous Effects: Block Level

Table B.5.1: The Effect of Change in Distance to Polling Place on Turnout,
by Educational Attainment

Pennsylvania Georgia

(1) (2) (3) (4) (5) (6)
GE AP GE AB GE Total GE AP GE AB GE Total

% w/o high school -10.339*** -1.554*** -11.629*** -13.491*** -3.050 -16.845***
diploma (1.472) (0.369) (1.532) (2.474) (2.380) (3.497)

% with high school -9.930*** -1.380* -11.772*** -13.501*** -0.212 -13.723***
diploma (2.464) (0.750) (2.573) (2.513) (2.774) (3.918)

% with bachelors 0.000 0.000 0.000 0.000 0.000 0.000
diploma (.) (.) (.) (.) (.) (.)

Mean Distance to PP 0.397 0.213 0.321 -1.503 1.618 0.086
× % w/o hs dip. (0.820) (0.198) (0.848) (1.033) (1.227) (1.651)

Mean Distance to PP -1.399 -0.160 -0.976 -0.837 -2.804 -3.681*
× % with hs dip. (2.252) (0.651) (2.342) (1.341) (1.750) (2.141)

Mean Distance to PP -2.206 0.600 -1.999 -5.526*** 5.970*** 0.560
× % with bach. dip. (1.342) (0.453) (1.409) (0.991) (1.131) (1.560)

N 101036 105618 101025 30392 30162 29830
y variable mean 44.60 1.73 46.13 25.88 27.51 52.98
R2 0.359 0.180 0.375 0.326 0.379 0.384

Note: Distance to polling place is measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place, through absentee ballot, or through either voting method. All
regressions include border fixed effects and additional block-level covariates: population, voting age population,
percent Black, percent Hispanic, median household income, percent without a high school diploma, percent that
walk to work, and indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes.
Standard errors clustered at the border level are reported in parentheses.
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Table B.5.2: The Effect of Change in Distance to Polling Place on Turnout,
by Income Categories

Pennsylvania Georgia

(1) (2) (3) (4) (5) (6)
GE AP GE AB GE Total GE AP GE AB GE Total

Mean Distance to PP -1.949 0.676 -1.930 0.312 0.766 0.537
× <15k (1.894) (0.631) (1.919) (1.655) (2.024) (2.753)

Mean Distance to PP 2.872 0.420 3.142* -2.708* -0.238 -2.297
× 15-30k (1.784) (0.416) (1.810) (1.505) (1.878) (2.408)

Mean Distance to PP -0.739 0.182 -0.342 -2.839 -2.760 -6.732**
× 30-50k (1.993) (0.480) (2.074) (1.991) (2.236) (3.006)

Mean Distance to PP -1.088 -0.163 -1.180 -0.967 2.276 1.984
× 50-100k (1.581) (0.374) (1.699) (1.402) (1.672) (2.062)

Mean Distance to PP -3.763 0.537 -3.753 -6.254*** 7.575*** 1.545
× 100-200k (2.504) (0.597) (2.695) (2.281) (2.506) (3.554)

Mean Distance to PP 1.220 -1.233 1.021 -3.006 2.504 -1.217
× >200k (4.706) (1.427) (4.975) (3.914) (5.561) (6.458)

N 101036 105618 101025 30392 30162 29830
y variable mean 44.60 1.73 46.13 25.88 27.51 52.98
R2 0.360 0.180 0.375 0.326 0.379 0.384

Note: Distance to polling place is measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place, through absentee ballot, or through either voting method. All
regressions include border fixed effects and additional block-level covariates: population, voting age population,
percent Black, percent Hispanic, median household income, percent without a high school diploma, percent that
walk to work, and indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes.
Standard errors clustered at the border level are reported in parentheses.
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Table B.5.3: The Effect of Change in Distance to Polling Place on Turnout,
by Way to Work

Pennsylvania Georgia

(1) (2) (3) (4) (5) (6)
GE AP GE AB GE Total GE AP GE AB GE Total

% Other to work 2.684 0.330 3.282 1.704 -6.362 -2.627
(3.623) (0.827) (3.771) (6.788) (6.398) (9.832)

% Car to work 6.119*** -0.251 6.317*** 6.549 1.635 9.251
(2.252) (0.558) (2.351) (4.635) (4.225) (6.952)

% Pub transit to work 7.055*** 0.502 7.735*** 17.158** 1.359 19.009*
(2.646) (0.627) (2.764) (7.461) (5.804) (10.114)

% Walk to work 0.000 0.000 0.000 0.000 0.000 0.000
(.) (.) (.) (.) (.) (.)

Mean Distance to PP -1.107 -0.752 -0.869 4.359 11.451*** 14.708***
× % Other to work (4.470) (0.971) (4.684) (3.722) (4.060) (5.517)

Mean Distance to PP -0.148 0.238** -0.055 -2.319*** 0.816* -1.457***
× % Car to work (0.397) (0.096) (0.411) (0.349) (0.418) (0.534)

Mean Distance to PP -5.355*** 0.003 -5.591*** -19.485*** -9.077* -27.673***
× % Pub. T. to work (1.837) (0.321) (1.867) (6.212) (5.088) (8.125)

Mean Distance to PP -4.268 0.667 -3.539 -3.524 -2.146 -4.787
× % Walk to work (3.045) (1.075) (3.173) (3.251) (3.777) (5.590)

N 101036 105618 101025 30392 30162 29830
y variable mean 44.60 1.73 46.13 25.88 27.51 52.98
R2 0.359 0.180 0.374 0.326 0.378 0.383

Note: Distance to polling place is measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place, through absentee ballot, or through either voting method. All
regressions include border fixed effects and additional block-level covariates: population, voting age population,
percent Black, percent Hispanic, median household income, percent without a high school diploma, percent that
walk to work, and indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes.
Standard errors clustered at the border level are reported in parentheses.
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Table B.5.4: The Effect of Change in Distance to Polling Place on Turnout,
by Time to Work

Pennsylvania Georgia

(1) (2) (3) (4) (5) (6)
GE AP GE AB GE Total GE AP GE AB GE Total

% 0-5min -3.093 -0.852 -3.876 3.023 7.223 10.273
(3.934) (0.807) (4.173) (5.815) (6.022) (8.785)

% 5-15min -5.206** -0.302 -5.122** -0.892 2.831 1.151
(2.248) (0.446) (2.320) (4.207) (4.261) (6.465)

% 15-30min -6.743*** -0.156 -6.843*** -2.430 -1.889 -3.960
(2.081) (0.454) (2.145) (4.114) (3.976) (6.109)

% 30-60min -3.506 -0.087 -3.440 -4.382 1.063 -3.920
(2.169) (0.412) (2.220) (4.380) (4.520) (6.690)

% 60min plus 0.000 0.000 0.000 0.000 0.000 0.000
(.) (.) (.) (.) (.) (.)

Mean Distance to PP -2.221 1.681 0.106 -2.983 -2.968 -5.393
× % 0-5min (5.600) (1.163) (6.024) (3.724) (3.937) (4.980)

Mean Distance to PP 1.026 0.129 0.620 -0.643 0.870 -0.010
× % 5-15min (1.455) (0.276) (1.510) (1.170) (1.358) (1.796)

Mean Distance to PP 0.904 0.432* 1.209 -3.471*** 1.825 -1.489
× % 15-30min (1.037) (0.247) (1.083) (1.098) (1.390) (1.704)

Mean Distance to PP -3.036** 0.122 -2.850** -1.089 1.573 0.428
× % 30-60min (1.268) (0.255) (1.302) (1.234) (1.428) (1.880)

Mean Distance to PP -4.840* -1.115 -5.243* -5.127* -0.004 -4.988
× % 60min plus (2.608) (0.771) (2.707) (3.010) (3.303) (4.449)

N 101036 105618 101025 30392 30162 29830
y variable mean 44.60 1.73 46.13 25.88 27.51 52.98
R2 0.359 0.180 0.374 0.326 0.377 0.383

Note: Distance to polling place is measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place, through absentee ballot, or through either voting method. All
regressions include border fixed effects and additional block-level covariates: population, voting age population,
percent Black, percent Hispanic, median household income, percent without a high school diploma, percent that
walk to work, and indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes.
Standard errors clustered at the border level are reported in parentheses.
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B.6 Robustness Checks
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Figure B.6.1: Individual-Level Border Fixed Effects Estimates: Vary Max-
imum Distance to Polling Place, Pennsylvania
Note: The y-axis measures the coefficient on distance to polling place (measured in miles). The dependent
variables are indicators for whether or not a registered voter has voted at the polling place, through absentee ballot,
or through either voting method. Each symbol represents a point estimate in a separate regression, and the lines
indicate 95% confidence intervals. Regressions differ by the maximum distance between a voter and the polling place
(to correct for potential geocoding errors). All regressions include border fixed effects and additional individual-level
and block-level covariates: registered Democrat indicator, registered Republican indicator, population, voting age
population, percent Black, percent Hispanic, median household income, percent without a high school diploma,
percent that walk to work, and indicators for whether travel time to work is less than 5 minutes or greater than 60
minutes. Standard errors allow for clustering at the border level.
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Figure B.6.2: Individual-Level Border Fixed Effects Estimates: Vary Max-
imum Distance to Polling Place, Georgia
Note: The y-axis measures the coefficient on distance to polling place (measured in miles). The dependent
variables are indicators for whether or not a registered voter has voted at the polling place, through absentee ballot,
or through either voting method. Each symbol represents a point estimate in a separate regression, and the lines
indicate 95% confidence intervals. Regressions differ by the maximum distance between a voter and the polling place
(to correct for potential geocoding errors). All regressions include border fixed effects and additional individual-level
and block-level covariates: registered Democrat indicator, registered Republican indicator, population, voting age
population, percent Black, percent Hispanic, median household income, percent without a high school diploma,
percent that walk to work, and indicators for whether travel time to work is less than 5 minutes or greater than 60
minutes. Standard errors allow for clustering at the border level.
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Figure B.6.3: Individual-Level Border Fixed Effects Estimates: Vary Max-
imum Distance to Border Segment, Pennsylvania
Note: The y-axis measures the coefficient on distance to polling place (measured in miles). The dependent
variables are indicators for whether or not a registered voter has voted at the polling place, through absentee ballot,
or through either voting method. Each symbol represents a point estimate in a separate regression, and the lines
indicate 95% confidence intervals. Regressions differ by the maximum distance between a voter and the border. All
regressions include border fixed effects and additional individual-level and block-level covariates: registered
Democrat indicator, registered Republican indicator, population, voting age population, percent Black, percent
Hispanic, median household income, percent without a high school diploma, percent that walk to work, and
indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes. Standard errors allow
for clustering at the border level.
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Figure B.6.4: Individual-Level Border Fixed Effects Estimates: Vary Max-
imum Distance to Border Segment, Georgia
Note: The y-axis measures the coefficient on distance to polling place (measured in miles). The dependent
variables are indicators for whether or not a registered voter has voted at the polling place, through absentee ballot,
or through either voting method. Each symbol represents a point estimate in a separate regression, and the lines
indicate 95% confidence intervals. Regressions differ by the maximum distance between a voter and the border. All
regressions include border fixed effects and additional individual-level and block-level covariates: registered
Democrat indicator, registered Republican indicator, population, voting age population, percent Black, percent
Hispanic, median household income, percent without a high school diploma, percent that walk to work, and
indicators for whether travel time to work is less than 5 minutes or greater than 60 minutes. Standard errors allow
for clustering at the border level.
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B.6.1 Nonlinear Effects

Table B.6.1: The Effect of Change in Distance to Polling Place on Likeli-
hood of Voting: Nonlinear Effects

Border FE and additional Controls - PA

Pri AP Pri AB Pri Tot GE AP GE AP GE Tot

Distance (mi.) -19.1311*** 0.3360 -18.7950***-13.9391*** 1.4960*** -12.4431***
× 0-0.25 (1.6261) (0.3582) (1.5760) (1.9338) (0.4887) (1.8546)

Distance (mi.) -6.0887*** -0.4566 -6.5453*** -4.0775 -1.7584** -5.8359**
× 0.25-0.5 (2.0439) (0.3618) (2.0592) (2.7990) (0.7133) (2.8152)

Distance (mi.) -2.5651** -0.2704 -2.8355** -0.7594 -0.7965 -1.5558
× 0.5-1 (1.2537) (0.2564) (1.2575) (1.8066) (0.5352) (1.7793)

Distance (mi.) -2.0384* -0.1095 -2.1479* -0.4281 -0.2829 -0.7110
× 1-2 (1.1727) (0.2160) (1.1767) (1.7273) (0.4272) (1.7241)

Distance (mi.) -3.0072 -0.3569 -3.3640 0.0009 -1.7612* -1.7603
× 2-3 (1.9372) (0.8912) (2.3086) (2.7730) (1.0220) (2.9168)

Distance (mi.) 0.9093 0.1772* 1.0865* 0.4814 0.4583** 0.9397
× 3-up (0.6087) (0.0921) (0.5964) (1.0776) (0.2070) (1.0654)

N 1765507 1765507 1765507 1772498 1772498 1772498
y variable mean 16.32 0.33 16.65 52.00 1.66 53.66
R2 0.049 0.030 0.050 0.062 0.027 0.069

Border FE and additional Controls - GA

Pri AP Pri AB Pri Tot GE AP GE AP GE Tot

Distance (mi.) -7.6937 4.3408 -3.3529 -13.8364 27.9785** 14.1421
× 0-0.25 (7.6584) (2.8965) (9.2750) (12.9771) (11.7451) (21.6592)

Distance (mi.) -10.7280*** -0.7928 -11.5208** -11.3745** -3.2485 -14.6230**
× 0.25-0.5 (4.0542) (2.1163) (4.7229) (4.6832) (5.4733) (6.5545)

Distance (mi.) -1.2078 1.3792** 0.1714 -0.9777 1.7752 0.7975
× 0.5-1 (1.0928) (0.6656) (1.3819) (1.3752) (1.6695) (2.0275)

Distance (mi.) -0.2019 -0.2829 -0.4849 0.6564 0.5040 1.1604
× 1-2 (0.5826) (0.4131) (0.7441) (0.7521) (0.9944) (1.0600)

Distance (mi.) -0.1934 -0.7349 -0.9283 0.3731 0.0108 0.3839
× 2-3 (0.9269) (0.6228) (1.1237) (1.1092) (1.6316) (1.6838)

Distance (mi.) -0.5265** 0.3157* -0.2108 -1.3087*** 0.9842*** -0.3245
× 3-up (0.2400) (0.1691) (0.2770) (0.3268) (0.3598) (0.3638)

N 523065 523065 523065 523065 523065 523065
y variable mean 11.44 4.13 15.57 24.72 27.40 52.12
R2 0.039 0.033 0.050 0.042 0.060 0.069

Note: Distance to polling place is measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place (AP), through absentee ballot (AB), or through either voting method
(Tot) for the Primary election (Pri) or General election (GE). All regressions include border fixed effects and
additional block-level covariates: population, voting age population, percent Black, percent Hispanic, median
household income, percent without a high school diploma, percent that walk to work, and indicators for whether
travel time to work is less than 5 minutes or greater than 60 minutes. Standard errors clustered at the border level
are reported in parentheses.
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B.6.2 Matching

Table B.6.2: The Effect of Change in Distance to Polling Place on Turnout:
Matched Pair FE

Panel A: Pennsylvania
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Mean Dist. to -0.4834** -0.0181 -0.5103** -0.9593*** 0.0842 -0.8900**
polling location (mi) (0.2246) (0.0371) (0.2261) (0.3473) (0.0784) (0.3518)

N 171746 173888 171740 159220 173700 159202
y variable mean 15.40 0.35 15.72 43.57 1.74 45.10
R2 0.602 0.506 0.603 0.648 0.537 0.657

Panel B: Georgia
Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Mean Dist. to -1.0985*** 0.3430 -0.7738** -2.0246*** 0.7375** -1.3081***
polling location (mi) (0.2227) (0.2459) (0.3212) (0.2936) (0.3202) (0.4266)

N 51024 51600 50894 49588 48808 47736
y variable mean 13.39 5.24 18.43 24.98 26.94 51.49
R2 0.574 0.543 0.573 0.594 0.599 0.612

Note: Distance to polling place measured in miles. Turnout is measured as the number of votes per voting-age
population (separately for votes cast at polling places, through absentee ballots, and total). All regressions include
Matched Pair Fixed Effects and the following controls: population, voting age population, percent registered
Democrat (PA only), percent registered Republican (PA only), percent Black, percent Hispanic, median household
income, percent without a high school diploma, percent that walk to work, and indicators for whether travel time to
work is less than 5 minutes or greater than 60 minutes. Standard errors clustered at the border-precinct level are
reported in parentheses.
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B.6.3 Difference in Differences

Table B.6.3: The Effect of Change in Distance to Polling Place on Turnout:
Difference in Differences Estimation, Pennsylvania

Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

Distance (miles) 0.0386 0.0090 0.0475 0.0554 0.0086 0.0640
(0.0897) (0.0102) (0.0902) (0.0863) (0.0165) (0.0830)

N 14406602 14406602 14406602 14504036 14504036 14504036
y variable mean 29.14 0.64 29.78 63.92 2.66 66.58
R2 0.733 0.608 0.737 0.755 0.657 0.757

Note: Distance to polling place measured in miles. The dependent variables are indicators for whether or not a
registered voter has voted at the polling place, through absentee ballot, or through either voting method. All
regressions include Individual Fixed Effects and County by Year FE. Standard errors clustered at the precinct level
are reported in parentheses.
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Table B.6.4: The Effect of Polling Place Changes, Voter’s Movement and
Change in Distance to Polling Place on Turnout: Difference in Differences
Estimation, Pennsylvania

Primary Election General Election

At Poll Absentee Total At Poll Absentee Total

4PL -0.6455*** -0.0561** -0.7016*** 0.3856* -0.0744* 0.3112
(0.1900) (0.0236) (0.1931) (0.2027) (0.0409) (0.1957)

Voter Moved 3.9846*** 0.2704*** 4.2550*** -2.9912** 0.6797*** -2.3115*
(0.7635) (0.0549) (0.7769) (1.2586) (0.1243) (1.3149)

4PL -0.1944** 0.0141 -0.1803* -0.1283 -0.0068 -0.1351
× Dist. (mi) (0.0955) (0.0108) (0.0960) (0.0892) (0.0192) (0.0855)
Voter Moved -0.9182 -0.1555* -1.0738 -0.2751 -0.0029 -0.2780
× Dist. (mi) (0.7462) (0.0828) (0.7668) (0.7409) (0.1740) (0.7536)
Voter Moved -1.7024** 0.0155 -1.6870** -0.2019 -0.0792 -0.2811
× 4PL (0.7905) (0.0632) (0.8040) (1.2975) (0.1371) (1.3520)
Voter Moved 0.4685 0.1266 0.5951 -0.2272 0.0163 -0.2109
× 4PL (0.7066) (0.0863) (0.7249) (0.7186) (0.1798) (0.7311)
× Dist. (mi)

N 14406602 14406602 14406602 14504036 14504036 14504036
y variable mean 29.14 0.64 29.78 63.92 2.66 66.58
R2 0.733 0.608 0.737 0.755 0.657 0.757

Note: The dependent variables are indicators for whether or not a registered voter has voted at the polling place,
through absentee ballot, or through either voting method. Distance to polling place measured in miles for voter i at
election t. The regression also includes an indicator and takes the value 1 when voter i in election t is assigned to a
polling location different from the one assigned in election t− 1 and an indicator variable that takes the value 1 if
voter i in election t has a different home address than during election t− 1. All regressions include Individual Fixed
Effects and County by Year FE. Standard errors clustered at the precinct level are reported in parentheses.
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