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Abstract

Eligible voters sometimes return mail ballots that fail to satisfy a state’s particular
procedural requirements. Vote curing can reduce the number of such voters whose vote
is “lost,” or ultimately not counted. We characterize vote curing policies along two di-
mensions: notice of a deficient ballot and the opportunity to correct it. Pennsylvania’s
2024 general election provides a unique setting to evaluate the effects of vote curing be-
cause it featured both within-county variation in notice and across-county variation in
correction opportunities. Using individual-level data on voters who returned deficient
mail ballots, we find that the likelihood such voters ultimately had their votes counted
increased by about 25 percentage points (p.p.) when notice of the deficiency was pro-
vided before versus on Election Day, about 10 p.p. when voters had any opportunity to
correct the deficiency before rather than only on Election Day, and about 25 p.p. when
deficient ballots were automatically returned or replaced. These large effects support
emerging due process challenges to the lack of notice about deficient ballots as well as
Bush v. Gore equal protection challenges to non-uniform correction opportunities. We
conclude by considering how to structure vote curing to expand voter access without
harming election integrity or exacerbating concerns about uniformity.
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1 Introduction

The growing use of mail balloting has transformed the voting experience. In general, election

administration has accommodated the shift in vote mode by imposing a set of procedural

requirements on mail voters (see, e.g., Nyhuis et al. 2025). These additional requirements

can bolster electoral integrity, but the substantial number of rejected mail ballots has also

prompted concerns about voter access (see, e.g., Baringer et al. 2020; Cottrell et al. 2021;

Shino et al. 2022; Hopkins et al. 2022).

Vote curing policies help balance the tension between promoting both access and integrity

in mail balloting. In short, vote curing can reduce the number of eligible voters whose

deficient mail ballots become “lost votes” (Stewart 2010). In this context, a lost vote refers

to an eligible voter who returns a mail ballot but does not have their vote counted because

it failed to conform with a state’s procedural requirements. For example, an eligible voter

who returns a deficient mail ballot without completing the accompanying affidavit would

not have their vote counted without remedial action. Vote curing facilitates such action by

providing voters with notice about the deficiency alongside an opportunity to correct it.

The partisan split in who votes by mail has made state vote curing policies a new

front in what Hasen (2012) termed the “voting wars.” In general, most litigation about

mail balloting has challenged the validity of particular procedural requirements, such as

requirements that a voter sign or date an affidavit. In contrast, emerging arguments about

vote curing assume that some mail ballots will be deficient and consider the extent of notice

about the deficiency or opportunities to correct it. In particular, the lack of notice may

implicate voters’ procedural due process rights while non-uniform correction opportunities

across voters in the same state may implicate the equal protection principle in Bush v. Gore.

Both the due process and equal protection claims depend in part on whether vote curing

policies actually reduce the number of lost votes. The canonical procedural due process

framework of Mathews v. Eldridge takes into account “the probable value” of notice as

part of a cost-benefit analysis in determining how much notice, if any, is due. Relative to

the due process standard, the relevant standard for a Bush v. Gore equal protection claim
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is an open question. However, Morley (2023) suggests that the Supreme Court’s opaque

opinion should be read broadly to prevent inconsistent election rules that “could lead to

substantial disparities in the likelihood of voters being able to cast their ballots and have

them be counted.” Under this reading, the equal protection argument overlaps with the

due process argument because it also depends in part on the empirical effect of vote curing

policies. But no existing work has quantified the effect of providing voters with notice of a

deficient mail ballot or an opportunity to correct it on the number of lost votes by mail. As

a result, the strength of the emerging legal challenges to vote curing remains unclear.

Pennsylvania’s 2024 general election provides a helpful setting for evaluating the effects

of vote curing policies. Unlike most states, Pennsylvania devolves the relevant policy choices

to counties. As a result, Pennsylvania features substantial within-state variation in both

notice and opportunities to correct. Counties provide varying levels of notice before Election

Day about deficient mail ballots, from notice for all types of deficiencies to notice for only

some types of deficiencies to no notice for any deficiencies. Further, counties also differ

in whether voters can correct mail ballot deficiencies before Election Day or if the only

opportunity to do so is on Election Day. Moreover, Pennsylvania maintains an official

statewide database with individual-level data on voters who initially returned deficient mail

ballots and ultimately corrected the deficiency.

Our results demonstrate that vote curing policies have large effects on the likelihood that

voters corrected deficient ballots. We proxy for whether a voter received notice based on

when the deficiency was recorded in the statewide database. In particular, recording a mail

ballot as deficient triggered an email to voters about the deficiency, if the voter had provided

an email address in their mail ballot application, and also facilitated third-party outreach,

particularly by political campaigns, because the near-daily snapshots of the database were

publicly available. We estimate that voters were about 25 percentage points (p.p.) more

likely to correct deficiencies that were recorded in the statewide database before Election

Day than on Election Day and, further, that voters who provided an email were about 10

p.p. more likely to correct a deficient ballot than those who did not. Finally, we find that

voters were 10 p.p. more likely to correct a deficiency when they had opportunities to do
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so before Election Day, relative to voting a new ballot on Election Day, and about 25 p.p.

more likely to correct when their deficient ballots were automatically returned or replaced.

To be sure, the relative strength of the emerging legal arguments about procedural due

process and equal protection depends on resolving both empirical and doctrinal questions.

But regardless of the ultimate judicial resolution, quantifying the value of vote curing can

improve election administration. We thus conclude by considering the future of vote curing,

whether by litigation or legislation. In general, only about two-thirds of states offer some

form of vote curing for mail ballots, while about one-third do not (Voting Rights Lab 2025).

To expand vote curing, we consider the range of potential state interests in how to structure

it, including maintaining electoral integrity, reducing administrative burdens, and promoting

voter uniformity. We finally outline a way forward, focusing on the timely recording of mail

ballot deficiencies before Election Day, the public dissemination of such information by the

state, the extension of opportunities to substitute from a deficient ballot to a provisional

ballot on Election Day, and the automatic return or replacement of deficient mail ballots.

2 Vote Curing

Recent scholarship on election administration has focused on the idea of a “lost vote.”

The concept was first developed in the context of in-person voting (Caltech/MIT Voting

Technology Project 2001; Ansolabehere and Stewart 2005; Stewart 2006, 2011), but has

since migrated to voting by mail too (Stewart 2010, 2020; Meredith et al. 2024). In both

scenarios, the relevant concern is that some eligible voters who receive and intend to cast

ballots ultimately do not have their votes counted because of frictions in the balloting

process. In the context of mail balloting specifically, a state’s procedural requirements may

produce a lost vote by mail either because an eligible voter returned a deficient ballot or

because the voter was deterred from returning a ballot that they expect would have been

deficient (Meredith et al. 2024). In this section, we introduce the term “vote curing” to

describe the process by which a voter can avoid the former type of lost vote by taking

remedial action. We first offer a typology of vote curing and then highlight the emerging
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legal issues presented when vote curing is either not available or differentially available to

voters.

2.1 Typology

Vote curing is best understood in the context of broader concerns about voter access and

election integrity. In general, states impose a variety of requirements to ensure that only

eligible voters cast a ballot. For example, beyond state voter registration laws, there is the

now familiar debate about voter identification (ID) laws (see, e.g., Highton 2017). States

have adopted a wide variety of approaches that strike different balances between access and

integrity concerns, from not asking for any ID to requiring ID and from allowing any form

of ID to only accepting photo IDs (National Conference of State Legislatures 2025a). The

differential challenges of voting by mail have led states to rely on other methods to verify

eligible voters’ identities, such as voter affidavits, signature matching, or witness require-

ments, and to require additional steps to preserve voters’ privacy (National Conference of

State Legislatures 2024).

In both the in-person and mail contexts, vote curing helps address the concern that

the procedural requirements imposed in the interest of electoral integrity may also inval-

idate ballots returned by eligible voters. More specifically, vote curing allows such voters

additional opportunities to cast a counted ballot. When vote curing is successful, it thus

prevents a lost vote.1

We characterize vote curing policies along two dimensions: the provision of notice about

a deficiency and the opportunity to correct the deficiency. In general, providing notice re-

quires that election officials both identify a deficiency and disseminate information about

the deficiency. We also distinguish between two different ways to correct a deficiency. Con-

sistent with the definition of Altamirano and Wang (2022), we use the term ballot curing

to refer to the correction of the originally deficient ballot. We use the separate term ballot

substitution to refer to the casting of a new ballot in place of the deficient ballot.

1A mail ballot may also be rejected because a voter is ineligible to vote and thus not at risk of experiencing
a lost vote. However, a voter who corrects their mail ballot has affirmed their eligibility to vote.
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Importantly, election officials implement notice and correction differently for mail versus

in-person voters. For simplicity, we focus on Election Day voting specifically. First, there

is a difference in when election officials verify that voters casting ballots have satisfied the

relevant procedural requirements. Election officials generally assess whether Election Day

voters have satisfied the relevant procedural requirements before giving them ballots. In fact,

if an Election Day voter has not satisfied a relevant requirement, they typically would vote

a provisional, rather than a regular, ballot. In contrast, election officials generally assess

whether mail voters have satisfied the relevant procedural requirements after the ballots

have been returned. As a result, the forms of notice to facilitate vote curing across the two

vote modes are different. An Election Day voter is typically notified of any deficiency at

the polling place, while additional outreach is needed to disseminate information about a

deficiency to a mail voter.

Second, there are often differences in the form of correction available to Election Day

and mail voters. Many mail voters return ballots before Election Day. By definition, there

are more options for correcting a deficiency identified before Election Day than a deficiency

identified on Election Day. More specifically, while Election Day voters are limited to the

option of curing their provisional ballots, mail voters can have the option to either cure the

deficiency with their initial ballot or substitute to a new ballot, either by mail or in person

on Election Day. For that reason, not all rejected mail ballots should be understood as lost

votes (Meredith et al. 2024).

We focus here on vote curing for voters who return deficient mail ballots. Prior research

documents which types of voters are more likely to have a mail ballot rejected as deficient.

In particular, several studies demonstrate how ballot rejection rates are often tied to voters’

age, race, ethnicity, language access, disability, and prior experience with the voting process

(see, e.g., Mann 2014; Baringer et al. 2020; Cottrell et al. 2021; Shino et al. 2022; Hopkins

et al. 2022; Altamirano and Wang 2022; Allard et al. 2023). Other studies also highlight

within-state heterogeneity in mail ballot rejection rates (see, e.g., Baringer et al. 2020; Smith

2021; Allard et al. 2023). However, there is no existing work on the extent to which notice

or correction opportunities reduce lost votes by mail. The lack of research stands in stark
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contrast to the emergence of vote curing as a new front in the partisan “voting wars” (Hasen

2012), which we take up next.

2.2 Legal Standards

While federal law makes vote curing part of the standard toolkit of election administration

on Election Day, the availability of vote curing for deficient mail ballots varies dramatically

both across and even within some states.

As is relevant here, there are some minimum federal statutory standards for vote curing

on Election Day. In particular, the Help America Vote Act (HAVA) requires that election

officials at a polling place offer provisional ballots to voters in federal elections who do not

meet procedural requirements to verify their eligibility (52 U.S.C. § 21082). For example,

the most common reason to vote a provisional ballot is that an election official cannot find

a voter’s registration in the poll book, while a less common reason is that a voter did not

provide sufficient ID (U.S. Election Assistance Commission 2023). Federal law does not

dictate whether provisional ballots should be counted (52 U.S.C. § 21082). Instead, it defers

to state law. In the case of registration issues, a state might count a provisional ballot

without any further action from the voter by confirming a voter’s registration. But in the

case of voter ID, a state typically requires a voter to appear in person at the county election

office with proper ID.

There are no similar minimum federal statutory standards for vote curing after the return

of a deficient mail ballot. As a result, states have taken starkly different approaches to both

the provision of notice as well as opportunities for either ballot curing or ballot substitution

(Voting Rights Lab 2025). Pennsylvania, in particular, offers a helpful window into both the

divergent approaches and the emerging legal challenges. In short, Pennsylvania’s county-

by-county variation in vote curing policies, the details of which we review in our case study

below, has prompted litigation about both procedural due process and the equal protection

principle in Bush v. Gore.

These emerging challenges are distinct from the more typical challenges to mail ballot

requirements. To use Pennsylvania as an example, litigants have brought many different
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challenges to the state’s procedural requirements for mail ballots, including under both

federal and state statutes and under both the federal and state constitution (see, e.g., Pa.

Democratic Party v. Boockvar 2020; In re Canvass of Absentee and Mail-in Ballots 2020;

Ball v. Chapman 2023; Baxter v. Phila. Bd. of Elections 2024; Pa. State Conf. of NAACP

v. Sec’y Commonwealth of Pa. 2024; Eakin v. Adams Cnty. Bd. of Elections 2025a). In

contrast, the procedural due process and Bush v. Gore challenges accept that certain mail

ballots will be deficient and focus instead on what should happen next. Below, we outline

the relevant doctrines and highlight why both claims depend in part on empirical evidence.

Procedural Due Process A procedural due process challenge typically focuses on the

deprivation of a right without either notice or an opportunity to be heard. The standard for

such a claim is relatively straightforward. A procedural due process claim typically proceeds

in two steps. A court first determines whether the challenged policy implicates a protected

liberty interest and, if so, then considers the adequacy of current procedures. UnderMathews

v. Eldridge, courts balance the private interest and the government’s interest with both “the

risk of an erroneous deprivation” of the private interest and “the probable value, if any, of

additional . . . procedural safeguards.”

In the context of mail balloting, the procedural due process challenge focuses on the lack

of notice about a deficient mail ballot. At the first step, an eligible voter who returns a

deficient mail ballot must have some interest in having their vote count. This interest could

be construed as part of a broad constitutional right to vote or a narrow statutory right to

cast a ballot on Election Day. Either way, the balancing framework suggests that whether

a voter has a due process right to notice of a mail ballot deficiency can depend on whether

such notice leads to vote curing.

There has only been sporadic litigation about the procedural due process requirements

for mail balloting. However, after the 2024 election, the Pennsylvania Supreme Court held

in Center for Coalfield Justice v. Washington County Board of Elections that a county

violated voters’ right to procedural due process when it did not provide notice of known
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deficient mail ballots.2 The Court first held the voters at least had a protected liberty

interest in correcting their mail ballot deficiency by voting provisionally on Election Day, as

permitted by state law. It then determined that balancing favored notice.

Importantly, the state supreme court’s decision was narrow. In the particular circum-

stances of Center for Coalfield Justice, county election officials had identified the deficiencies

before Election Day, leading the court to describe the county as “hid[ing]” the relevant in-

formation. The Court explicitly did not address the much more typical reason Pennsylvania

counties might not provide notice to voters of a deficient mail ballot, which is that they wait

to identify any deficiency until on or after Election Day.3 We expect the broader procedural

due process question to be presented in future litigation, which we revisit in the discussion.

Equal Protection In general, a Bush v. Gore equal protection claim focuses on differ-

ences in voting within a state. But relative to a procedural due process claim, both the

scope of and the standards for such a claim are much less certain.

In short, the relevant equal protection question in Bush v. Gore was whether Florida’s

recount procedures caused the state to “value one person’s vote over that of another.” A

majority of justices agreed that Florida’s recount violated equal protection because “the

standards for accepting or rejecting contested ballots might vary not only from county to

county but . . . within a single county from one recount team to another.” However, the per

curiam opinion included an explicit caveat that the court’s “consideration is limited to the

present circumstances.” As a result, the bounds of Bush v. Gore are much debated (see,

e.g., Foley 2007; Lowenstein 2007).

The legal scholar Michael Morley has argued that Bush v. Gore should be read broadly

to extend to variation in voters’ opportunities to correct deficient mail ballots across dif-

ferent counties in the same state. In an exhaustive survey of litigation since the 2000

decision, Morley (2020) revealed how lower federal courts had developed Bush v. Gore into

2Although the plaintiffs brought a state constitutional claim, the state supreme court had previously
adopted the Mathews framework to assess procedural due process claims brought under Article I of the
Pennsylvania Constitution (R. v. Dep’t of Pub. Welfare 1994).

3As the court explained in a footnote, “[i]f the [county] Board [of elections] is not segregating [deficient]
ballots ... it is not required under the trial court’s order to notify the elector of such defect....” We address
county practice in more detail in the Case Study below.
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a “fully enforceable, generally applicable election-law doctrine.” Morley coined the term the

“[u]niformity [p]rinciple” to describe the emerging equal protection doctrine and explained

it in empirical terms. In short, it applies “when inconsistent rules could lead to substan-

tial disparities in the likelihood of voters being able to cast their ballots and have them

be counted” (Morley 2023). Under this reading of Bush v. Gore, the effect of vote curing

policies on reducing lost votes becomes the relevant doctrinal question.

Importantly, there is disagreement about the proper scope of Bush v. Gore. In fact, in

the aftermath of the 2020 election, a federal court in Pennsylvania rejected the argument

that differential vote curing across Pennsylvania counties violated Bush v. Gore (Donald J.

Trump for President, Inc. v. Boockvar 2020). Among other things, the court pointed to

the limiting language in the Supreme Court’s opinion that “[t]he question . . . is not whether

local entities . . .may develop different systems for implementing elections.” Moreover, even

if Morley’s broader reading of Bush v. Gore is adopted, it is not clear how far it should

extend, a question we revisit in the discussion.

These types of doctrinal questions were raised but not resolved in the run-up to the 2024

presidential election. Some academics speculated that the Supreme Court might revisit Bush

v. Gore in a post-election challenge to Pennsylvania’s vote curing policies (see, e.g., Hasen

2024; Muller 2024). However, the ultimate margin of victory for president in the state was

greater than the number of affected mail ballots, so no lawsuit was brought. Nonetheless,

as with procedural due process challenges, we expect the equal protection question is likely

to recur in future elections.

3 Case Study

We use Pennsylvania’s 2024 general election as a case study to estimate how much the

provision of notice and the availability of opportunities to cure deficient ballots before Elec-

tion Day affected the likelihood of a vote being counted. We first explain the benefits of

a within-state design to study vote curing. We then detail a few features of vote curing

in Pennsylvania that make it an ideal candidate for such an analysis, before acknowledging
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several limitations.

3.1 Design Considerations

Our goal is to identify a set of voters who return deficient mail ballots and relate variation in

their notice and correction opportunities to the likelihood of casting a counted ballot. While

both components of vote curing do vary by state, it is hard to leverage national variation

to learn about the effects of these policies. The issue with such a cross-state design is that

many other things also differ over states that could affect the likelihood that voters correct

deficient ballots. For example, the composition of people who cast deficient ballots depends

on a state’s rules about who can cast mail ballots and what causes those ballots to be

deficient. Further, voters’ motivations to correct ballots are also likely to vary over states

because of differences in states’ electoral environments.

Focusing on a single state can make it easier to identify a comparable set of voters,

situated within the same political environment, whose mail ballots are deficient for similar

reasons. The challenge is that vote curing policies are usually set at the state level. As

a result, existing single-state work lacks variation in the notice or correction opportunities

available to voters (see, e.g., Meredith and Kronenberg 2023). Unlike most states, though,

Pennsylvania features within-state variation in both notice and correction opportunities

because counties have substantial policymaking discretion.

3.2 Pennsylvania Context

The design of Pennsylvania’s election administration makes it an ideal case for learning

about the effect of vote curing policies. First, Pennsylvania has objective, statewide criteria

for which mail ballots must be rejected as deficient, such that we are not concerned about

local election official discretion in determining which mail ballots are deficient. Second, the

state offers a default level of notice for any mail ballot that has been recorded as deficient

in the statewide database, as well as a baseline opportunity for any voter to substitute to

a provisional ballot on Election Day. The availability of provisional ballots allows us to

observe how any level of notice relates to correction across counties. Further, the fact that
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counties could modify the state default for notice for each type of deficiency—by either

providing no notice or more notice—and could provide additional opportunities to correct

mail ballot deficiencies—by permitting curing before Election Day—allows us to leverage

variation in both notice and correction policies both across and within counties.

3.2.1 Statewide Rules

Pennsylvania’s mail balloting policies have garnered national attention in part because they

generate a substantial number of rejected ballots in a competitive, battleground state (see,

e.g., Gabriel 2020; Wang 2024; Meredith et al. 2024). As is relevant here, Pennsylvania

imposes two types of procedural requirements on mail ballots using two sets of envelopes

(25 Pa. Stat. and Cons. Stat. § 3146.6, 3150.6). As shown in Figure 1, a voter must

place their voted ballot inside an inner envelope designed to protect voter privacy and then

sign and date the voter affidavit printed on the outside of the outer envelope (Pennsylvania

Department of State 2024). Under Pennsylvania law, a mail ballot returned without a

so-called secrecy sleeve or with an incomplete voter affidavit is deficient and thus will be

rejected. For ease, we refer to deficient mail ballots as involving either an inner- or outer-

envelope deficiency.

Figure 1: Pennsylvania Mail Ballot Instructions

Pennsylvania’s mail ballot rules are controversial in part because critics see them as

unnecessary. For example, the lack of a proper date on the voter affidavit “does not inform

whether a voter is eligible to cast a ballot” because the ballot must be received before

the close of polls on Election Day to count (Eakin v. Adams Cnty. Bd. of Elections

2025a). Similarly, the lack of a secrecy envelope also does not relate to voter eligibility. In
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theory, an unsigned affidavit could indicate that a mail ballot was returned by an ineligible

voter, although we are not aware of such prosecutions. For each of these reasons, we think

voters who return deficient mail ballots in Pennsylvania are likely eligible voters at risk of

experiencing a lost vote.

For our purposes, though, the more relevant feature of Pennsylvania’s mail ballot rules

is that the criteria for a deficient mail ballot are generally objective rather than subjective.

Whether warranted or not, there is little-to-no subjectivity involved in determining whether

a mail ballot is returned outside of an inner envelope or what constitutes a complete voter

affidavit on the outer envelope.4 Pennsylvania thus looks fundamentally different than other

states, particularly those with signature matching, in which the rate of rejected mail ballots

may vary by county because of differences in the use of subjective discretion to identify

deficiencies (see, e.g., Baringer et al. 2020; Janover and Westphal 2020; Cottrell et al. 2021;

Altamirano and Wang 2022; Street 2024).

3.2.2 Statewide Database

Pennsylvania also maintains a statewide database for election administration known as the

Statewide Uniform Registry of Electors (SURE). For our purposes, the SURE database

allows us to identify who returns a deficient mail ballot and who corrects it.

In general, SURE provides a standardized process for counties to document the status

of each mail ballot over time. When a registrant is sent a ballot, it is assigned a status of

pending. Figure A1 shows how county election officials may subsequently update the status

of a mail ballot to reflect that it was returned or that it was deficient because of a particular

reason, such as an unsigned affidavit on the outer envelope (Pennsylvania Department of

State and Secretary Al Schmidt 2024).5

SURE also separately allows counties to document whether any registrant ultimately

cast a valid vote. After an election, county election officials update the vote history of every

registrant in SURE. Helpfully, the statewide voter file differentiates between voters who cast

4There are only isolated instances of differences across counties in whether they accepted a mail ballot
with a European-style date. (See, e.g., Brief of Appellees in Baxter v. Phila. Bd. of Elections 2025)

5Figure A1 also highlights that SURE only allows a county to indicate a single deficiency with a mail
ballot.
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a vote by mail versus on Election Day, and separates regular from provisional ballots.

3.2.3 Statewide Default and Baseline

Pennsylvania ultimately offers a useful case study in part because vote curing policies vary

by county rather than being imposed by the state. However, county policies, reviewed below,

are difficult to understand without the context of the statewide policies in the background.

Default Notice The SURE database could facilitate notice of deficient mail ballots in

three related ways. However, as we explain below, each of these default forms of notice

is dependent on each county’s particular practice of recording deficient mail ballots in the

database.

First, the state hosted an online website to allow individual voters to look up the current

status of their mail ballot as it was recorded in SURE. Second, for any voter who provided

an email on their mail ballot application, the state also sent an email informing the voter

whenever the status of their mail ballot was changed in SURE. Third, on most days in

the lead-up to the election, the state distributed a snapshot of a mail ballot file with the

status of all mail ballots to any interested person. The various snapshots included a voter’s

address, party of registration, and email and phone number, if available. As a result, third-

parties, particularly campaigns, could contact specific voters who had a mail ballot recorded

as deficient in the statewide database.

Baseline Substitution In the run-up to the 2024 election, the Pennsylvania Supreme

Court clarified that state law provides all voters with a baseline opportunity to correct

their deficient mail ballot by substituting to a provisional ballot on Election Day (Genser v.

Butler County Bd. of Elections 2024). A voter’s provisional ballot was ultimately counted

if their mail ballot was a “nullity,” either because it was rejected or had not been returned.6

For our purposes, the ruling ensured that all voters had at least one opportunity to correct

deficient mail ballots, regardless of their specific county’s vote curing policy.

6At least one county treated the voter affidavit printed on the outside of provisional ballot envelope as
instead curing the originally defective mail ballot, but the distinction does not matter for our analysis (see,
e.g., Brief of Appellees in Baxter v. Phila. Bd. of Elections 2025).
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3.2.4 County Notice and Correction Policies

Finally, Pennsylvania counties had the ability to set their own vote curing policies.7 In

general, the state election code does not address vote curing. Before the 2020 general

election, the state supreme court held that the state constitution does not require any

county to develop notice and cure procedures (Pa. Democratic Party v. Boockvar 2020).

However, the state court has explicitly “not spoken to whether or not the Election Code

allows individual counties to utilize notice and cure procedures” (Genser v. Butler County

Bd. of Elections 2024). In the absence of guidance, counties have taken two different

interpretive approaches. Some take the position that vote curing is appropriate because the

election code does not forbid it, while others take the opposite position that doing so is

inappropriate without a state law explicitly permitting it (Walker 2025).

For our purposes, there are two relevant features of county vote curing policies during

the 2024 general election. For one, counties could determine the extent of notice provided to

voters based on when they chose to identify and record deficient mail ballots in the statewide

database. For another, counties could also choose to offer voters an additional opportunity

to cure their deficient mail ballot or substitute to a new mail ballot before Election Day.

Typically, a county’s policy was determined by elected county commissioners who serve on

the county’s election board and select the county election director (Huangpu 2024).

Notice Under Pennsylvania law, the canvassing of ballots begins on Election Day (25.

Pa. Stat. and Cons. Stat. § 3146.8). As a result, election officials may not open the outer

envelope of any mail ballot packet before Election Day. Despite the prohibition, though, it

is possible for counties to identify and record potential deficiencies with mail ballots without

physically opening the packet up, a phenomenon known in Pennsylvania as “pre-processing.”

The most common form of pre-processing involved identifying outer-envelope deficien-

cies, because the affidavit is printed on the outside of the return envelope, and thus checking

7As discussed below, Pennsylvania counties also had discretion over how voters could vote by mail. For
example, only some counties in Pennsylvania permitted voters to return mail ballots at drop boxes, and only
some of these drop boxes were staffed by election officials. Further, some counties provided voters with more
opportunities to request and return a mail ballot during the same transaction at either a county election
office or a satellite office in what is known as “on-demand” voting.
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whether it is complete does not require opening it up. Other counties also found creative

ways to identify inner-envelope deficiencies without opening the outer return envelope. Fig-

ure A2 shows how some counties adopted mail ballot materials which made the lack of an

inner secrecy sleeve visible via a pre-punched hole in the outer return envelope (Stockburger

and Willson 2024). Still other counties weighed the entire mail ballot packet (Jouvenal

and Itkowitz 2024) or measured the thickness of the packet (see, e.g., Brief of Appellees in

Baxter v. Phila. Bd. of Elections 2025) to determine whether the inner envelope was likely

missing.

These differences in pre-processing caused voters to be informed about deficient mail

ballots at different points in time depending on their county and type of ballot deficiency.

Some counties pre-processed both inner- and outer-envelope deficiencies before Election

Day, often as the ballot was received. In these counties, voters who returned a deficient

mail ballot had their ballot status in SURE updated to reflect the specific deficiency. Other

counties only pre-processed outer-envelope but not inner-envelope deficiencies. In these

counties, voters who returned a ballot with an inner-envelope deficiency had their ballot

status initially updated to only reflect that a ballot was returned but not the deficiency.

The implication is that these voters could not be notified about the deficiency until the

ballot was canvassed on Election Day and the county further updated the status to reflect

the deficiency. A third set of counties did not pre-process at all, meaning that all deficient

ballots would initially only receive a status indicating it was returned. Thus, these voters

also could not be notified about any deficiency until on or after Election Day.

Counties also had the discretion to provide additional notice to voters about mail ballot

deficiencies. For example, some counties posted online lists of persons who returned deficient

mail ballots, although this was redundant with the mail ballot file provided by the state

(Walker 2024; ACLU of Pennsylvania 2024). A few counties also reached out to voters via

phone calls in addition to the emails generated by the statewide system.

Finally, the statewide database also facilitated third-parties, particularly campaigns, to

supplement notice to voters of deficient mail ballots. As we take up below, we thus expect

the total amount of notice a voter received to be dependent on the activity of local and
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state campaigns associated with their party of registration.

Correction before Election Day Separate from its notice policy, counties also had the

responsibility to determine whether to permit voters to cure their deficient mail ballot or

substitute to a new mail ballot before Election Day. Of the counties that provided additional

correction opportunities, most did so by allowing voters to fix their deficient mail ballots at

the county elections office or satellite locations (ACLU of Pennsylvania 2024; Walker 2024;

Neil 2024). A few counties automatically mailed back either the original deficient mail ballot

or a replacement mail ballot, while a few others required the voter to contact the county

and request a new mail ballot (ACLU of Pennsylvania 2024; Walker 2024).

3.2.5 Limitations

Despite its many benefits, there are several limitations to using Pennsylvania’s 2024 general

election as a case study to evaluate vote curing.

Some limitations relate to estimating the effect of vote curing policies. First, the varia-

tion in policies across counties is not random. Instead, it reflects the politics of particular

counties. In fact, as we show in the next section, Democratic counties provided more no-

tice and more opportunities to correct deficiencies before Election Day than Republican

counties. Second, the extent of notice is a function of both a county’s chosen policy and

the unobserved efforts of political campaigns to encourage likely supporters to correct their

mail ballots. Below, we will show how our empirical approach can mitigate these related

limitations by adopting a within-county design and by controlling for a voter’s party of reg-

istration. In short, while we cannot observe the extent of notice received by any particular

voter, our assumption is that campaigns put in similar efforts to contact all voters with the

same party of registration whose deficiency is recorded in SURE around the same time.

Other limitations relate to generalizing our estimate of the effect of vote curing to con-

texts beyond Pennsylvania’s 2024 general election. These limitations cannot be mitigated

in the same way. In particular, Pennsylvania’s electoral votes were thought to be central to

winning the Electoral College. We thus expect that Pennsylvania voters were more cognizant
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of the potential for mail ballots to be rejected, more motivated to correct any deficiencies,

and more likely to be mobilized by campaigns to do so. As such, the effects we find in

Pennsylvania may not necessarily apply in a context in which mail ballot deficiencies are

less salient, voters care less about who wins, or campaigns are less actively supporting vote

curing.

4 Measurement

We measure the effect of vote curing policies by leveraging multiple administrative datasets

in Pennsylvania. In brief, we collect near-daily snapshots of the mail ballot status of all

Pennsylvania registrants in SURE and pair this with a post-election voter file updated to

reflect 2024 general election turnout. Together, these data allow us to identify the universe

of voters who were recorded as submitting a deficient mail ballot and observe whether they

corrected this mail ballot deficiency, either by ballot curing or ballot substitution. The data

also allow us to validate a county’s curing policy against media reports from before the

election. We ultimately model the likelihood of a voter correcting their deficient mail ballot

based on the county’s notice and correction policies, accounting for an individual’s party of

registration, age, and other individual-level controls.

4.1 Baseline Sample

Our baseline sample captures the universe of approved mail ballot applicants who were ever

recorded in SURE as returning a deficient mail ballot. For ease, we refer to the individuals

in our sample as voters. To identify these voters, we collect all snapshots of the mail ballot

file distributed by the state on most days between late September and late-November. Each

snapshot of the mail ballot file reflects the status of a mail ballot in SURE at that point in

time. In general, a mail ballot could be listed as not yet returned, returned, or deficient for

a particular reason. Using these snapshots, we identify each voter who ever had a recorded

status indicating a deficiency with either the outer or inner envelope of a returned mail

ballot. Our approach thus captures both voters whose final mail ballot status is deficient,
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as well as voters who initially returned a deficient mail ballot but whose ultimate status is

no longer deficient. Let Inneri be 1 if voter i is ever recorded as having returned a mail

ballot with an inner-envelope deficiency, and 0 otherwise.

Table 1 reports that there were more than 2.1 million approved mail ballot applicants,

of which more than 90% returned a mail ballot. As is relevant here, our baseline sample

consists of the 15,902 voters who were ever recorded as having an inner- or outer-envelope

deficiency at some point in time, or about 0.8% of all approved applicants who returned

mail ballots. Ultimately, 10,227 of these voters had their mail ballots rejected. The bottom

panel of Table 1 details the final mail ballot status for this subset of voters.

Table 1: Mail Ballot Outcomes in 2024 General Election

Depending on our analyses, we further restrict our sample based on when a mail ballot

was recorded as returned or when a mail ballot was recorded as deficient in the various

snapshots of the mail ballot file. Let tri be the date of the earliest mail ballot file in which

voter i is recorded as returning a mail ballot. Similarly, let tdi be the date of the earliest

mail ballot file in which voter i is recorded as returning a deficient mail ballot. For all

analyses, we restrict the sample to mail ballots returned before Election Day, such that any
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voter in our sample could have received contemporaneous notice of a deficiency and had an

opportunity to correct it. We detail the additional sample restrictions about the date of

recorded deficiency in each separate analysis.

4.2 Dependent Variable

We measure whether a voter corrected a deficient mail ballot by merging the sample of

voters who ever returned deficient mail ballots to the voter file based on a registrant’s

unique identification number.8 We characterize whether voters corrected deficient mail

ballots based on whether their vote history in the voter file indicates that they successfully

voted. We also identify how a deficient mail ballot is corrected by distinguishing between

different vote methods. To continue our notation, let Correcti be an indicator for whether

voter i is recorded as voting in the general election using any vote method. Further, let

Curei be an indicator for whether voter i is specifically recorded as voting by mail9 and

Substitutei be an indicator for whether voter i is specifically recorded as voting in-person

on Election Day, including by provisional ballot.

4.3 Independent Variables

Our key independent variables are measures of whether a voter received notice of a mail

ballot deficiency and had an opportunity to correct it.

4.3.1 Notice

We measure three types of notice of a mail ballot deficiency. The primary measure is when

a mail ballot was recorded as deficient. Additional measures are whether the recording of a

deficiency triggered an automatic email to the voter and whether a county had a policy of

automatically returning the deficient mail ballot or sending a new mail ballot to the voter.

8Table A1 confirms that the voter file, collected in January 2025, has complete turnout information for
nearly all registrants who voted in the November 2024 general election. Table A2 validates the merge of the
mail ballot file with the voter file. Finally, Table A3 shows that the vote history in the voter file is generally
consistent with the final mail ballot status in the mail ballot file.

9The data do not allow us to differentiate between people who cured their original mail ballot and people
who cast a new mail ballot because both are recorded as voting by mail. We assume that most people who
returned a deficient mail ballot and ultimately voted by mail did so by curing the original mail ballot.
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Recorded as Deficient We previously introduced tdi , which measures the first date on

which a mail ballot was recorded as deficient in the statewide mail ballot file. At this point,

a voter could learn their ballot was deficient by visiting the statewide ballot tracker or

receiving either an official email or campaign outreach.

To illustrate the variation in pre-processing mail ballots, Figure 2 compares the first

date that mail ballots were recorded as returned (tri ) versus recorded as deficient (tdi ) in

three illustrative counties. The figure is divided into facets, with the rows corresponding

to the counties and columns corresponding to the type of deficiency. In Allegheny County,

depicted in the first row, both inner- and outer-envelope deficiencies were generally recorded

in the statewide database on the same day that the ballot was recorded as returned. In

contrast, Lehigh County, depicted in the second row, generally recorded outer-envelope

deficiencies concurrent with recording the ballot as returned, but did not record inner-

envelope deficiencies until Election Day. Finally, Westmoreland County did not record

any mail ballots as deficient until the day after Election Day, no matter when they were

recorded as returned. Below, we address how there are also some observations that do not

follow these trends. These observations appear gray because each mail ballot is plotted with

transparency, such that overlapping observations are darker.

Nonetheless, the general patterns in Figure 2 make clear that counties provided dif-

ferent levels of notice about deficiencies on ballots returned before Election Day. Fig-

ure 3 summarizes county notice policies based on the share of such ballots that counties

recorded as deficient before Election Day, compared to on or after Election Day. Let

1(t0 < t < t1) be a function equal to 1 if date t falls between dates t0 and t1. Thus,

1(tdi < tED) indicates whether voter i’s ballot deficiency was recorded before Election

Day (i.e., tED). Further, let c(i) be a function which returns the county of voter i. Our

measure of the share of inner-envelope errors recorded in county c before Election Day is

RecordedInnerc =
∑

c(i)∈c 1(t
d
i <tED)∗1(tri<tED)∗Inneri∑

c(i)∈c 1(t
r
i<tED)∗Inneri . Analogously, we measure the share

of outer-envelope errors recorded in county c before Election Day using RecordedOuterc =∑
c(i)∈c 1(t

d
i <tED)∗1(tri<tED)∗(1−Inneri)∑

c(i)∈c 1(t
r
i<tED)∗(1−Inneri)

. Figure 3 compares RecordedOuterc on the x-axis with

RecordedInnerc on the y-axis, mapping the number of mail ballots to the size of the dot

21



Figure 2: Illustrating Variation in Pre-Processing

and label.10

Overall, there are three observed types of county notice policies in Figure 3. First,

counties in the top right of the figure generally facilitated notice of both outer- and inner-

envelope deficiencies before Election Day. Second, counties in the bottom left generally did

not facilitate notice prior to Election Day. Finally, counties in the bottom right generally

facilitated notice for outer-envelope deficiencies before Election Day, but not for inner-

envelope deficiencies. We refer to these three types of counties as, respectively, all-notice,

no-notice, and split-notice counties.

Together, Figures 2 and 3 also suggest that there is some amount of idiosyncratic vari-

ation in the recording of mail ballots as deficient. For example, Figure 2 shows that a

few ballots in Lehigh were recorded as deficient before Election Day but after they were

recorded as returned. Table A4 shows that this ratio of generally contemporaneous, but

sometimes delayed, notice matches the general pattern in other counties statewide. Fig-

ure 2 also shows that Lehigh recorded a small number of inner-envelope deficiencies before

10Figure 3 is limited to counties that recorded at least one inner- and one outer-envelope deficiency.
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Figure 3: Observed Notice Policies by County

Election Day and that both Allegheny and Lehigh recorded some deficiencies after Election

Day. The fact that Figure 3 has few county shares at either 0% or 100% shows that similar

deviations occurred in many other counties too. There are several potential explanations

for these deviations, including variation in election administration compliance and measure-

ment error in SURE. These different explanations motivate our sample restrictions and use

of instrumental variables, which we discuss more below.

Email We separately measure whether the recording of a deficiency triggered an automatic

email to the voter from the SURE system. Let Emaili be an indicator for whether voter

i provided an email address with their mail ballot application. Only voters who provided

an email address received an automatic notification when their mail ballot was recorded as

deficient, with instructions on correction opportunities as shown in Figure A3 (Pennsylvania

Department of State and Secretary Al Schmidt 2024). However, voters who did not provide

an email could still learn about their mail ballot’s deficiency if they visited the statewide
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ballot tracker or were contacted by campaigns, or if the county undertook additional notice

measures, such as calling voters.

Returned Mail Ballot We finally measure whether a county returned a deficient mail

ballot or sent a new mail ballot to a voter. Let MailBackc(i),tdi be an indicator for whether

county c(i) automatically returned or replaced mail ballots recorded as deficient by tdi . The

statewide mail ballot file does not contain information on which counties mail back ballots.

Instead, we rely on media reporting in the run-up to the election to learn which coun-

ties adopted this practice (ACLU of Pennsylvania 2024; Walker 2024). The information is

particularly relevant because we expect that a returned mail ballot functioned as a partic-

ularly salient type of notice, especially for voters who did not receive an automatic email

notification.

4.3.2 Ballot Curing

We construct a combined measure of whether a county permitted voters to cure their mail

ballot deficiencies before Election Day, based on both observed and reported outcomes.

We first create an outcome-based measure of county practices using the merged mail

ballot and voter file. We start with voters who correct a mail ballot deficiency—that is,

they submitted a deficient mail ballot at some point in time and have a recorded vote in the

voter file. Let ObservedCurec(i) be the share of voters correcting a mail ballot deficiency

in county c(i) who have a mail vote method in the voter file. In counties which permitted

ballot curing before Election Day, we expect a substantial share of corrections to come from

mail voting, although some people will instead substitute to in-person voting.

To supplement our outcome-based measure, we also look to media reporting. Prior to the

election, both the ACLU of Pennsylvania and the media organization Votebeat published

summary descriptions of whether each county planned to permit curing based on public

records requests, litigation, meeting minutes, other media reports, and state data (ACLU of

Pennsylvania 2024; Walker 2024). Let ReportedCurec(i) be an indicator of whether either

the ACLU or Votebeat reported that county c(i) planned to allow voters to cure mail ballot
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deficiencies.

Figure 4 compares the two measures of county cure policy. The x-axis depictsReportedCurec(i),

while the y-axis shows ObservedCurec(i). The size of each dot is proportional to the number

of mail ballots in the sample. Overall, we observe more corrections by mail ballot in coun-

ties which were reported to permit curing than to forbid it. Importantly, we also observe

non-trivial amounts of correction by mail ballot in many counties which reported that they

would not permit curing.

Figure 4: Measurement of County Cure Policy

We ultimately prefer a combined approach to address concerns about each separate mea-

sure. First, our outcome-based measure relies on counties correctly recording vote method

in the voter file. For example, media reports indicated that Chester County permitted ballot

curing before Election Day even though our outcome-based measure would suggest they did

not (Table A7). Second, media reporting may not accurately capture a county’s practice.
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For one, the concept of curing may be subject to different interpretations. For another, a

county may have updated their policy between the media reports and the election.

Let CombinedCurec(i) be an indicator for whether either ReportedCurec(i) is 1 or

ObservedCurec(i) is greater than a 60% threshold. We use 60% because Figure 4 shows

that the vast majority of counties reported to permit curing had an ObservedCurec(i) of

at least 60%. We thus suspect that all counties which reached this threshold did permit

curing, whether the media reported it or not.

4.4 Controls

We finally construct a series of controls using information contained in both the mail ballot

file and the voter file. We first address the complex role of partisanship, which influences the

adoption of vote curing policies across counties, the likelihood that a voter actually learns

that their mail ballot is deficient, and even the interest of a voter in taking advantage of any

opportunity to correct a deficiency. We then address other individual-level characteristics

which we expect also relate to voters’ likelihood of correction.

4.4.1 Partisanship

Table 2 makes clear that partisanship was an important determinant of a county’s vote

curing policy. The first row provides baseline statistics for all voters in Pennsylvania, while

the remaining rows break out voters by the types of observed notice and correction policies

shown in Figures 3 and 4.11 For example, Trump won 50.4% of the vote statewide. Relative

to this statewide baseline, Trump won about 8 p.p. less of the vote in counties that generally

provided notice of all mail ballot deficiencies and about 4 p.p. less of the vote in counties

that generally permitted ballot curing. The party of registration of voters with deficient

mail ballots follows a similar trend. Overall, 56.1% of voters who ever returned a deficient

mail ballot statewide were registered Democrats. However, voters who returned deficient

mail ballots were about 7 p.p. more likely to be Democrats in counties that provided notice

11Table 2 summarizes a county’s notice policy based on whether RecordedInnerc > 0.5 and
RecordedOuterc > 0.5.
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about all errors and about 4 p.p. more likely to be Democrats in counties that permitted

curing.

Table 2: Partisan Demographics by Observed Vote Curing Policies

Together, the implication of Table 2 is that voters in more Democratic counties had

more opportunity to correct a deficient ballot than voters in more Republican counties. To

account for this, our evaluation of the effect of notice on correction will control for the county

of each voter using a county fixed-effect. As explained in detail below, our model of notice

will ultimately be identified by the variation in notice within split-notice counties, such as

Lehigh in Figure 2, rather than across all counties. The primary benefit of a within-county

design is that all voters in a county are subject to the same notice and correction policy once

a ballot is recorded as deficient. In contrast, voters across counties may have been provided

differential opportunities to cure ballots before Election Day or received additional notice

provided by particular county election officials or county chapters of political parties. The

within-county design also accounts for the fact that vote curing policy was endogenous to a

county’s politics by comparing voters situated in the same political environment. However,

as discussed below, our model for curing cannot include a county fixed-effect because that

policy does not vary within a county.

The relationship between county partisanship and policy likely reflects the fact that
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Republicans in Pennsylvania currently stand to gain fewer votes from vote curing than

Democrats. The pattern of litigation about Pennsylvania’s mail ballot rules likely reflects

the same phenomenon. Table 2, above, suggests that voters who return deficient mail ballots

are disproportionately Democratic. Table A5 clarifies that Democrats and Republicans are

about equally likely to return a deficient mail ballot, but Democrats in Pennsylvania are

substantially more likely than Republicans to vote by mail. As a result, Figure A4 suggests

that vote curing today would only net Republican votes in counties in which Republicans

have about a 20 p.p. registration advantage over Democrats.

A further implication, then, is that we expect Democratic voters were more likely to

be contacted by a campaign about their mail ballot deficiency than Republican voters. In

general, we expect that political campaigns played a prominent role informing people of

their deficient mail ballots using the information on mail ballot statuses provided by the

state. Importantly, because of the differential partisan benefits available by vote curing,

we expect the Democratic Party was more likely to invest resources in contacting people

with deficient mail ballots than the Republican Party. However, as explained above, we

cannot observe the extent of notice received by any particular voter. Instead, we control for

a voter’s party of registration. We assume that political campaigns put in similar efforts to

contact all voters with the same party of registration whose deficiency is recorded around

the same time. Further, the county fixed-effect accounts for any differences in the level of

outreach to all voters in more Democratic compared to more Republican counties.

Accounting for party of registration is also helpful for a more general reason. In short,

we also expect that people registered with either major political party were more likely to

receive outreach than people registered with no party, for the simple reason that political

campaigns are likely to devote limited resources to those persons most likely to be supporters.

4.4.2 Likelihood of Correction

We control for several other variables which we expect also relate to a voter’s likelihood of

correcting a mail ballot deficiency.

Previous work makes clear that age is positively related to the likelihood of correction
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(Meredith and Kronenberg 2023). Further, as Table A6 shows, age is also negatively asso-

ciated with whether a voter provided an email address when applying for a mail ballot. We

thus control for a voter’s age.

We also expect voters’ likelihood to act upon notice will be related to both their political

engagement as well as their practical ability to correct the deficiency. We proxy for political

engagement in several ways. One measure of political engagement is how often someone

previously voted. We expect that people who voted more often in the six general elections

between 2018 and 2023 will be more likely to correct any deficient mail ballots. Another

measure of political engagement is the number of weeks prior to Election Day that someone

returned their mail ballot. Here, we expect that voters who return their mail ballots earlier

will be more interested in taking advantage of notice than voters who return their mail

ballots later.

We also expect voters’ likelihood of correction will be related to both their access to

in-person voting on Election Day as well as the amount of time they have to take action.

We construct several proxies. First, we measure the prior number of mail votes cast in

general elections between 2018 and 2023. We expect that voters who routinely vote by mail

generally have less access to in-person voting on Election Day than other voters. Second, we

also identify voters who had their mail ballot sent to a zip code other than their zip code of

registration. Following Meredith et al. (2024), we expect that these voters had less access to

Election Day voting in the 2024 general election than other voters. Finally, in our correction

analysis, we measure the amount of time to take action based on the week in which a mail

ballot was recorded as deficient, because voters with an earlier recorded deficiency have

more opportunity to act upon notice than voters with later recorded deficiencies.

5 Results

Using our data, we investigate the effect of vote curing policies in Pennsylvania’s 2024

general election. We start with notice and then turn to opportunities for ballot curing.
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5.1 Notice

We first motivate our sample restriction with statewide statistics, then introduce our design,

and finally present our estimates of the effect of notice on mail ballot correction.

Table 3 breaks out the voters whose mail ballots were ever recorded as deficient based

on the time of deficiency (tdi ) and the vote method recorded in the voter file. Overall, we

observe a correction rate of about 53%, most of which comes from voting by mail rather

than voting on Election Day. We also observe much higher rates of correction among voters

whose mail ballot is recorded as deficient before versus on Election Day, although a non-

trivial number of voters whose mail ballot was only recorded as deficient on Election Day

still managed to correct the deficiency. More specifically, voters corrected about two-thirds

of mail ballots recorded as deficient before Election Day and about a quarter of mail ballots

recorded as deficient on Election Day. Consistent with our expectations, voters who had

advance notice primarily corrected their vote by mail, while voters who only had notice on

Election Day instead substituted to cast an in-person ballot.

Table 3: Mail Ballot Correction by Time of Recorded Deficiency

The final row of Table 3 shows that some persons whose mail ballots were not recorded

as deficient until after Election Day nonetheless are recorded as having voted. A voter may

have voted provisionally on Election Day before their mail ballot was recorded as deficient

because they anticipated their mail ballot would be rejected. However, we suspect that

many of these cases represent measurement error in either the mail ballot file or the voter

file.12 Such measurement error would make the 15 p.p. difference in correction rates between

12In these cases, the mail ballot file could have an error in either the date of deficiency or the status,
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deficiencies recorded on versus after Election Day understate the effect of providing the bare

minimum of notice relative to no notice at all.

To be cautious, we ultimately restrict our sample in this sub-section to voters whose

mail ballots were returned before Election Day and recorded as deficient by Election Day.13

The former restriction ensures that all of the mail ballots in this analysis could have been

recorded as deficient before Election Day, while the latter restriction responds to concerns

that measurement error would lead us to underestimate the effect of notice. As a result,

our empirical approach cannot inform us about the effect of all possible notice policies. In

particular, we estimate the effect of providing more versus less notice, rather than providing

the minimum notice versus no notice at all.

Equation (1) shows how we estimate the effect of notice. In addition to a county fixed

effect (γc(i)) and an indicator for the type of deficiency (Inneri), Equation (1) models

correction as a function of an indicator for whether the deficiency was recorded before

Election Day (1(tdi < tED)), an indicator for whether voter i included an email address

on their mail ballot application (Emaili), indicators for the week that a mail ballot was

recorded as returned in the statewide database (1(tED − 1− 7j ≤ tri < tED − 1− 7(j − 1))

for j ∈ 1, 2, 3, 4),14 and other voter-level characteristics (Xi). As detailed above, these

characteristics include not only party of registration but also voter age, prior vote history,

prior mail ballot usage, and whether the mail ballot was sent beyond their zip code of

registration.

while the voter file could have an error in its vote history. For one, some people likely voted provisionally
on Election Day before their mail ballot was recorded as deficient because an election official informed them
about the deficiency by Election Day without going through the statewide database. For another, the mail
ballot file could have incorrectly described a returned mail ballot as being deficient. Finally, the voter file
could have incorrectly recorded a person as voting by mail. This could occur either because an election
official generally marked people as voting when they returned any mail ballot or specifically because they
treated a provisional ballot as curing the mail ballot deficiency.

13This excludes 669 mail ballots included in Table 3 that were recorded as deficient on Election Day
because they were also returned on Election Day.

14The indicator is top-coded at four weeks before Election Day, while the excluded category is the day
before Election Day.
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Correctedi = γc(i) + δInneri + β1(tdi < tED) + θEmaili+

4∑
j=1

λj1
(
tED − 1− 7j ≤ tri < tED − 1− 7(j − 1)

)
+ κXi + ϵi (1)

Equation (1) is identified by within-county variation in whether ballots were recorded as

deficient before versus on Election Day in the same county. The benefit of such a design is

that it allows us to account for differences over counties, including in correction opportuni-

ties, that lead voters to correct ballots at different rates. However, our within-county design

could leverage two different types of variation in notice. First, there is the policy-induced

variation in the notice applied to mail ballots with outer- versus inner-envelope errors in

split-notice counties. Second, there may also be idiosyncratic variation in how mail ballots

with the same type of deficiency are treated within the same county. In general, we prefer

a design that leverages the policy variation because it is clear what causes the differential

notice. Such a design relies on some counties generally providing notice prior to Election

Day about both inner- and outer-envelope deficiencies to identify any baseline difference

in the rates of correction among voters who return ballots with the two different types of

deficiencies.

Table 4 presents estimates of Equation (1) using both OLS and an instrumental variables

approach.15 The OLS regression leverages both the policy-induced and idiosyncratic varia-

tion in the notice given to deficient ballots in the same county. In contrast, the instrumental

variable regression isolates the within-county variation in notice that is driven by policy as

opposed to idiosyncrasy. Specifically, we instrument for whether a specific deficient ballot

received notice before Election Day based on whether a majority of deficiencies of the same

type in the same county were recorded before Election Day (1(RecordedInnerc > 0.5) or

1(RecordedOuterc > 0.5)). Finally, given the autocorrelation of some of our independent

variables among voters who reside in the same county, we cluster standard errors by county

when estimating Equation (1).

15See Table A8 for the full regression table.
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Table 4: Effect of Notice on Correction

Table 4 shows that voters who were provided earlier notice of their deficient mail ballots

were substantially more likely to correct them. The first three columns report estimates of

Equation (1) using OLS, while the latter three columns report estimates using instrumental

variables. The first column shows results without voter-level characteristics, the second

includes them, and the third drops voters in counties which automatically mailed back

deficient ballots. Based on column 1, having a mail ballot recorded as deficient before
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Election Day is associated with about a 30 p.p. increase in correction relative to a ballot

recorded as deficient on Election Day. Consistent with our theory, voters who returned

their mail ballots earlier (and thus had more time to correct a deficiency) were more likely to

correct. Additionally, being sent an email about the deficiency increased correction by about

10 p.p. Adding controls for voter-level characteristics in column 2 and dropping counties

which mailed back deficient ballots in column 3 does little to change these estimates. The

instrumental variable approach reported in the final set of columns produces similar results,

albeit with an estimated effect of about 25 p.p. rather than 30 p.p. for recording a mail

ballot as deficient before versus on Election Day.

Based on the available evidence, we think the estimates in Table 4 are likely to generalize

from split-notice counties to the counties that did not generally provide notice. As explained

above, we expect that the effect of notice across counties will be driven in large part by the

extent of campaign outreach to voters who return deficient mail ballots. Consistent with

the differential partisan incentives of campaigns, Table A8 reports that, relative to people

registered with no party, Republicans were nearly 17 p.p. less likely to correct deficient

ballots while Democrats were about 4 p.p. more likely to do so. At least on this front, split-

notice counties have a more similar partisanship to no-notice than all-notice counties (Table

2). Moreover, Figure A5 shows that the differences in correction rates between Democrats

and Republicans in split-notice counties were similar to the differences statewide.

5.2 Curing

We next focus on estimating the effect of opportunities to cure mail ballots before Election

Day on the rates of both curing specifically and correction generally. We restrict our sample

in this sub-section to mail ballots recorded as deficient before Election Day because the

ability to cure mail ballots is not helpful for voters who could not learn about the deficiency

in time to take advantage of the opportunity.

In contrast to our within-county analysis of notice, we largely leverage variation across

counties to estimate the effect of cure opportunities. In general, all voters in the same

county had the same cure opportunities. However, within a particular county, we can take
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advantage of variation in a voter’s ability to cure. We focus on two sets of variables in

particular. The first are indicators constructed based on the value of tdi , which denotes

when a returned mail ballot was first recorded as deficient. Our expectation is that the

benefits of cure opportunities will decrease the later the ballot is recorded as deficient, as

this will leave voters with less time to cure by the Election Day receipt deadline. The second

is an indicator denoting whether voter i had their mail ballot sent to a different zip code

than their zip code of registration (DifferentZipi).
16 Our expectation is that voters who

send their mail ballots to a different zip code than their zip code of registration will have

less ability to take advantage of cure opportunities that require them to be in person at

specific locations in their county of registration.

Equation (2) shows how we estimate the relationship between cure opportunities and the

rates that mail ballots were cured and corrected. Let Yi represent the outcome of interest for

voter i, which can either be Curei (voted by mail) or Correctedi (voted by any method). Yi

is modeled as a function of an indicator for the presence of curing opportunities in voter i’s

county (CombinedCurec(i)), an indicator for whether voter i had their deficient ballot auto-

matically returned or replaced (MailBackc(i),tdi ), an indicator for whether voter i had their

mail ballot sent to a different zip code than their zip code of registration (DifferentZipi),

and indicators for the week that a mail ballot was recorded as deficient in the statewide

database (1(tED − 1 − 7j ≤ tdi < tED − 1 − 7(j − 1)) for j ∈ 1, 2, 3, 4).17 While our

baseline specification examines each of these variables separately, we also estimate specifi-

cations that include interactions between these measures. We finally account for voter-level

characteristics (Xi) in various specifications, as detailed above.18

16We drop 144 observations for which the mail ballot file does not record where the mail ballot was sent,
perhaps because the mail ballot was requested and returned at a county election office.

17The indicator is top-coded at four weeks before Election Day, while the excluded category is the day
before Election Day.

18As noted above, some counties in Pennsylvania allowed voters to return mail ballots at a drop box
staffed by election officials, and some counties allowed voters to receive and immediately return mail ballots
at election offices prior to the mail ballot application deadline. While neither of these policies should directly
affect the rates at which deficient ballots are corrected, they may prevent some deficient ballots from being
returned in the first place. For example, an election official could alert a voter that the affidavit on the outer
envelope of a mail ballot was left unsigned or undated. In theory, a selection model could be used to account
for any compositional differences in voters who return deficient mail ballots in different counties that are not
accounted for by our control variables (for example, see Baringer et al. 2020, for a similar application of a
selection model). However, we have not yet identified a variable that should affect the likelihood of returning
a deficient ballot but not a voter’s ability to correct that ballot. We believe this would be a productive
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Yi = γCombinedCurec(i) + δMailBackc(i),tdi + βDifferentZipi+

4∑
j=1

λj1(tED − 1− 7j ≤ tdi < tED − 1− 7(j − 1)) + κXi + ϵi (2)

Table 5 presents our results.19 The first three columns report estimates of Equation (2)

when the dependent variable is whether the voter successfully cast a mail ballot, while

the latter three columns report estimates when the dependent variable is whether the voter

successfully cast any type of ballot, including in person on Election Day. In all specifications

we estimate Equation (2) using OLS and cluster standard errors by county because all voters

in the same county share the same value of CombinedCurec(i).

The first three columns of Table 5 confirm that a significant number of voters took

advantage of cure opportunities.20 The first column highlights that voters who initially

returned a deficient mail ballot were about 44 p.p. more likely to cast a counted mail

ballot in counties that had cure opportunities compared to those counties that did not.

This increased to about 62 p.p. in counties that also automatically returned or replaced

mail ballots, given that all of these counties are also coded as providing cure opportunities.

Further, we observe the expected pattern that voters were more likely to cure ballots the

earlier their ballot was recorded as deficient. Also as expected, voters were less likely to

cure when they initially sent their mail ballot to a different zip code than their zip code of

registration. The second column reveals very similar relationships between these variables

and cure rates when controlling for several individual-level characteristics of voters. Finally,

column three shows that certain types of voters were more likely to take advantage of

access to cure opportunities. Specifically, there were larger differences in cure rates between

counties with and without cure opportunities among voters whose deficiencies were recorded

long before Election Day than among voters whose deficiencies were recorded just before

direction for future research.
19Table A9 shows the results are robust to different measurements of CombinedCurec(i) using a 25%

rather than 60% threshold.
20See Table A10 for the full regression table.
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Election Day. In contrast, being in a county with cure opportunities was less consequential

for voters who sent their mail ballots outside of their zip code of registration than voters

who sent their mail ballots to their registration zip code.

The remaining columns of Table 5 show that having cure opportunities not only as-

sociates with more ballot curing before Election Day, but also more overall correction,

including on Election Day. In most cases the coefficients are in the same direction but with

a smaller absolute magnitude. This is consistent with some, but not all, voters in counties

which lacked cure opportunities instead substituting to a new ballot on Election Day. In

particular, the likelihood voters ultimately had their votes counted by any method increased

by about 10 p.p. when voters had any opportunity to correct the deficiency before versus

on Election Day and further increased to about 25 p.p. in counties that also automatically

returned or replaced deficient ballots. The one notable exception is that there is a larger

difference in correction rates than cure rates for voters who sent their mail ballots beyond

their zip code of registration versus to their zip code of registration. The exception is con-

sistent with our expectation that voters who sent their mail ballots beyond their zip code of

registration had relatively less access to their polling place than voters who sent their mail

ballots to their zip code of registration.
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Table 5: Effect of Cure Opportunity on Correction
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6 Discussion

We evaluate the effectiveness of vote curing policies in an era of increased attention on

voting by mail. We first offer a typology of vote curing and then consider its effects in

Pennsylvania, where each county has discretion about when to record deficient mail ballots

and whether voters could cure deficiencies before Election Day.

Our results show that vote curing substantially reduces lost votes by mail. We find

substantively meaningful differences in whether voters corrected mail ballot deficiencies

based on whether the deficiency was recorded before versus on Election Day (25 p.p.), the

recording triggered an email about the deficiency (10 p.p.), and there was an option to cure

the deficiency before Election Day (10 p.p.).

Our evidence is thus relevant to emerging legal arguments about vote curing, particularly

in Pennsylvania. To be sure, the nascent litigation about both procedural due process and

the equal protection principle in Bush v. Gore has so far proceeded without much empirical

evidence. For one, in its assessment of procedural due process, the Pennsylvania Supreme

Court simply assumed that the effect of notice would be meaningful (Ctr. for Coalfield

Just. v. Washington Cnty. Bd. of Elections 2025). For another, there was no need to

consider empirics after a Pennsylvania federal court declined to extend Bush v. Gore to

the correction of mail ballots in the aftermath of the 2020 election (Donald J. Trump for

President, Inc. v. Boockvar 2020). Nonetheless, we expect empirical evidence to be relevant

to future litigation efforts on both doctrinal fronts.

The Pennsylvania Supreme Court is likely to face more litigation about the extent of

notice required for deficient mail ballots. Despite some suggestions to the contrary (see, e.g.,

Eakin v. Adams Cnty. Bd. of Elections 2025b), the Court’s 2025 procedural due process

decision did not require counties to pre-process mail ballots in order to timely identify

deficiencies (Ctr. for Coalfield Just. v. Washington Cnty. Bd. of Elections 2025). Instead,

it simply required that if a county were to pre-process mail ballots, it must disseminate

information about them. In the future, we expect the Court to eventually consider whether

to require counties to pre-process mail ballots in order to facilitate notice. At that point, the
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“probable value” of notice (Mathews v. Eldridge 1976) will become particularly relevant,

because the Court will need to balance the benefit of requiring notice with the relevant

state interests. Among those interests might be preserving electoral integrity and managing

administrative burden, including the cost of reworking county election administration.

We ultimately see little state interest in delaying the processing of mail ballots until

Election Day. The prompt recording of which mail ballots will be rejected poses no threat

to electoral integrity. Further, local election officials are already responsible for identifying

deficient mail ballots as part of the canvassing process. At least in Pennsylvania, which

canvasses mail ballots in a central county location rather than by local precincts, the ad-

ditional burden would seem modest at most, particularly relative to the expected benefits

for voters.21 In general, requiring mail ballots to be processed before Election Day would

shift the task from a more to a less busy time for election officials (Manson and Gronke

2025). The dissemination of information about deficiencies is not particularly burdensome

either. In particular, local election officials in Pennsylvania do not need to manually con-

tact each individual voter to inform them of a deficiency. Instead, they can rely on an

automated email notification rather than election official labor and can publicly post the

information to facilitate other outreach too. If anything, such transparency supports, rather

than diminishes, electoral integrity.

Relative to the procedural due process litigation, it is less clear whether a court will

embrace any effort to extend the equal protection principle in Bush v. Gore. Some courts

have suggested that policies which increase voter access are subject to less scrutiny, although

the carve-out fits awkwardly with Bush v. Gore (Morley 2017). For his part, Morley has

argued that differences in the opportunity to correct a mail ballot should be judged against

the uniformity principle found in Bush v. Gore. Under this interpretation, our results

support Morley (2023)’s argument that “because voters in certain counties are given a

second bite at the apple if their [mail] ballot is . . . deficient, the likelihood that their vote

will ultimately be counted is greater.”

21Beyond Pennsylvania, local election officials in many states are already required to record deficient mail
ballots before Election Day (National Conference of State Legislatures 2025b). In general, the different vote
counting processes across states may affect the degree to which moving up the task in the election calendar
would affect the administrative burden.
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To the extent Bush v. Gore is relevant to vote curing, the debate has generally focused

only on the correction of mail ballots. However, our theoretical approach to vote curing

presents both notice and correction as necessary, interdependent components of a single

policy. The Pennsylvania Supreme Court embraced this relationship: the state court’s deci-

sion extending notice for known mail ballot deficiencies depended in part on the availability

of a correction opportunity on Election Day (Ctr. for Coalfield Just. v. Washington Cnty.

Bd. of Elections 2025). Further, our results also underline how unlikely it is for a voter to

correct a mail ballot absent notice.22 Importantly, however, our study focuses on the general

value of recording mail ballots as deficient before Election Day rather than the specific value

of recording them within a particular time after receipt. Further, while pre-processing in

some form is necessary for notice before Election Day, the specific timeline for pre-processing

is fundamentally unlike the recount standards at issue in Bush v. Gore or even correction

opportunities. In short, recount standards determine whether a particular ballot is valid,

and correction opportunities determine whether a particular person may correct an oth-

erwise invalid ballot. In contrast, pre-processing timelines reflect internal, administrative

decisions that have implications for election administration beyond just vote curing. Fur-

ther, differential implementation of pre-processing because of differences in county size or

budget may not be the same type of “arbitrary and disparate treatment” at issue in Bush

v. Gore. Finally, even Morley’s broad reading of Bush v. Gore does not suggest it would

extend to such granular details (Morley 2020, 2023). Perhaps that is because embracing the

minutiae of pre-processing as coming within the ambit of Bush v. Gore threatens to sweep

much of local election administration in with it.

Ultimately, resolving the various open doctrinal questions about Bush v. Gore is beyond

the scope of our current effort. Nonetheless, statewide uniformity across local election

administration remains an important consideration. In fact, there is some concern among

the dissenting justices on the Pennsylvania Supreme Court that judicial efforts to require

22For example, consider the differences between Allegheny County, home to Pittsburgh, and neighboring
Westmoreland County, reported in Table A7. Allegheny pre-processed mail ballots and also returned them
to voters to correct, resulting in a correction rate of about 80%. In contrast, Westmoreland explicitly
adopted a policy to not pre-process mail ballots and recorded deficiencies after Election Day, resulting in a
correction rate of just 0.2%.
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notice on procedural due process grounds will run afoul of the state constitutional language

that all voters shall be “equal” (Ctr. for Coalfield Just. v. Washington Cnty. Bd. of

Elections 2025). More generally, Pildes (2021) argues that election administration should

embrace consistent statewide policies to promote trust in election administration, even when

county-based discretion can expand voter access. He specifically points to cross-county

variation in ballot curing as an example of a local policy that should be jettisoned in favor

of statewide uniformity.

Consistent with Pildes (2021), we think there is a ripe opportunity to build sufficient

statewide electoral infrastructure so that all voters are able to benefit from a robust vote

curing policy. While Pennsylvania’s patchwork policies provided our study analytical lever-

age, the state also offers a path towards more uniformity. For one, Pennsylvania provides

a model for how election officials can centralize the dissemination of information about de-

ficient ballots at the state level through the operation of its statewide voter database. For

another, Pennsylvania also shows that it is straightforward for election officials to allow vot-

ers to correct deficient mail ballots on Election Day. Federal law already requires election

officials to offer some voters a provisional ballot on Election Day, at least in federal elections.

As a result, all jurisdictions already have the relevant processes in place to ensure that only

valid provisional ballots are counted.

Finally, but more cautiously, expanding the practice of some Pennsylvania counties to

automatically return or replace deficient mail ballots could also reduce lost votes. As with

provisional ballots, local election officials already spoil mail ballots and issue replacements.

Further, we find that mail-back has a particularly strong effect on the likelihood of a voter

casting a counted vote. The mechanisms are compelling. Sending voters a new (or their

prior) ballot serves as a salient form of notice, especially for voters who cannot be contacted

by email. It also decreases the cost of correction, particularly for voters who vote by mail

precisely because they prefer that vote method, and reduces the number of provisional ballots

to be adjudicated post-election. Mail-back is also worth considering if the implementation

costs scale more evenly across differently-resourced counties than offering in-person cure

opportunities at county offices. Ultimately, future research on vote curing should focus on
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how to work within existing election administration infrastructure to best promote voter

access without exacerbating differential burdens on local election officials.
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Case Study

Figure A1: How Election Officials Record Mail Ballot Statuses

Figure A2: Mail Ballot with Pre-Punched Outer Envelope
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Measurement

Dependent Variable

Table A1: Validating Voter File Vote History with Certified Election Results

Table A2: Validating Merge of Mail Ballot and Voter Files

Table A3: Comparing Vote History with Final Mail Ballot Status
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Independent Variables

Table A4: Pre-Processing by Deficiency Type and County Policy

Figure A3: Illustration of SURE Email for Misdated Ballot
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Controls

Table A5: Partisan Differences in Mail Balloting

Figure A4: Partisan Incentives in Vote Curing
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Table A6: Demographics by Email Availability
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Results

Figure A5: Correction by Party of Registration and County Notice Policy
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Table A7: Mail Ballot Correction by County
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Table A8: Effect of Notice on Correction (All Variables Presented)
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Table A9: Effect of Cure Opportunity on Correction (Robustness Check)
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Table A10: Effect of Curing on Correction (All Variables Presented)
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