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The administrative burden of proving eligibil-
ity for government programs is shown to un-
dermine program equity and effectiveness 
(Christensen et al. 2020; Heinrich 2018, 2016). 
Means- tested programs are often associated 
with compliance burdens, such as significant 
paperwork and documentation requirements 
to confirm that would- be recipients meet pro-
gram eligibility requirements (Moynihan, 
Herd, and Ribgy 2016). The Hardest Hit Fund 
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(HHF) is a multistate foreclosure prevention 
initiative launched in 2010 that provided mort-
gage assistance to homeowners with financial 
hardships. The means- tested program has 
been criticized for its onerous documentation 
requirements and long application processing 
times (Special Inspector General 2018). In this 
article, we examine the effects of reforms to re-
duce administrative burden in Ohio’s HHF pro-
gram.
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In an effort to get assistance more quickly to 
homeowners in need, the Ohio HHF program 
enacted reforms to, first, streamline the appli-
cation process—including temporarily elimi-
nating a requirement that applicants submit 
documentation to prove a financial hardship, 
and, second, improve internal processes for re-
viewing and approving applications, thereby 
reducing congestion and lengthy applicant 
wait times. Both types of reforms affect the 
compliance costs of application—but in theo-
retically distinct ways. Building from the litera-
ture on human capital and individual agency 
in the experience of burdens (Christensen et al. 
2020; Peeters and Campos 2021; Masood and 
Azfar Nisar 2021), we define two sources of com-
pliance costs, active and passive. Active compli-
ance costs are incurred when the individual ap-
plicant is responsible for taking the next action, 
such as filling out paperwork or submitting 
documentation. Passive compliance costs are 
incurred when the applicant must wait for the 
organization to take the next action, such as 
processing or approving the application. Most 
application processes impose both active and 
passive compliance costs on individuals, but in 
varying degrees.

The distinction between active and passive 
compliance costs adds nuance to the notion of 
shifting burdens between the individual and 
the state. Limited organizational capacity and 
bureaucratic processes can lead to congestion 
and lengthy delays for applicants—as was the 
case in the HHF program studied here. In fact, 
congestion is common in emergency assis-
tance programs that are ramped up quickly in 
response to a crisis, such as in the Emergency 
Rental Assistance program launched in the 
wake of the COVID pandemic (Aiken, Ellen, 
and Reina 2023, this issue). Thus, even if the 
intention is to get benefits out quickly to as 
many people as possible, congestion may un-
intentionally create burdens for applicants, 
negatively affecting those who may be most in 
need but are unable to persist through a 
lengthy process. This reinforces the need to 
think holistically about the regime of burdens 
experienced by individuals rather than nar-
rowly focusing on a single burden (Herd et al. 
2013; Moynihan, Gerzina, and Herd 2022; 
Rauscher and Burns 2023). State actions or in-

actions to alleviate one source of burden may 
unintentionally exacerbate other sources of 
burdens. Thus, shifting burdens from the indi-
vidual to the state without adequate attention 
to state capacity may simply substitute active 
compliance costs, such as arduous application 
processes, for passive compliance costs, such 
as long wait times.

For this study, we leverage rich administra-
tive data on 68,460 households that began the 
application process to Ohio’s HHF program be-
tween September 2011 and the end of 2014, of 
which 17,564 ultimately received assistance. We 
refer to the rate of transition from beginning 
the application to ultimate receipt of benefits 
as the program pull- through rate. Active and 
passive compliance costs are typically incurred 
after deciding to apply to a program and affect 
who persists through the process. Our data pro-
vide a unique lens on this stage of the process. 
The administrative data include detailed infor-
mation on applicant characteristics, including 
race, income, and source of hardship, as well 
as information about whether an applicant 
eventually received assistance. We link these 
data to individual- level data on wage earnings, 
unemployment claims, and loan outcomes 
from 2009 to 2016.

Using these data, we estimate interrupted 
time- series analysis (ITSA) and linear proba-
bility models (LPM) to identify the association 
between the introduction—and subsequent re-
moval—of reforms intended to reduce com-
pliance costs on applicant processing times, 
pull- through rates, and subsequent program 
outcomes—regardless of whether applicants 
experienced foreclosure within three years of 
applying for assistance. The ITSA model allows 
us to examine changes in outcomes immedi-
ately after the introduction of the policies by 
aggregating individual data to the month level 
and identifying an interruption or discontinu-
ity in the expected time trend. However, the 
ITSA model does not control for individual 
characteristics that may also vary with the in-
troduction of the policy, which is a strength of 
the LPM. Comparing outcomes across the two 
specifications increases confidence in our re-
sults.

Our ITSA results indicate that administra-
tive reforms enacted to reduce active and pas-
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sive compliance costs were associated with an 
increased HHF pull- through rate of 4.1 percent-
age points—a 22.7 percent increase over the 
previous pull- through rate. These changes were 
also associated with a reduced three- year fore-
closure rate of 1.6 percentage points, or 7.5 per-
cent among all individuals who started the 
HHF application process, regardless of whether 
they ultimately received assistance. In our LPM 
specification, the reforms are associated with 
a 2.8 percentage point (19 percent) reduction in 
the probability of foreclosure. This is a sub-
stantive reduction in foreclosure: a prior study 
found that the receipt of HHF assistance was 
associated with a 40 percent reduction in the 
probability of mortgage default and foreclosure 
(Moulton et al. 2022). Reduced administrative 
burdens thus increased the probability that in-
dividual who started the application and who 
may have otherwise experienced foreclosure 
ultimately received HHF assistance, thereby re-
ducing the probability of foreclosure for the en-
tire applicant pool.

However, we also find evidence that some of 
the reduction in active compliance costs—the 
elimination of required documentation—was 
associated with increased passive compliance 
costs as measured by increased application 
processing times. Our ITSA model results show 
that application processing time increased by 
twenty- seven days (14 percent) after the initial 
policy changes, the increase being driven by 
the time it took the state agency to process the 
application after the participant submitted the 
application (passive compliance costs). When 
the documentation requirement was rein-
stated, we observe a significant reduction in 
processing times, a further increase in appli-
cant pull- through rates, and a further decrease 
in foreclosure. Taken together, these findings 
suggest that shifting the documentation bur-
den to the state without sufficiently expanding 
state capacity may simply substitute one form 
of administrative burden (active compliance 
costs) for another (passive compliance costs)—
both of which have detrimental effects on ap-
plicants.

Our data allow us to observe differences in 
responsiveness to application compliance 
costs based on the complexity of an applicant’s 
situation (Herd and Moynihan 2018). In Ohio’s 

HHF program, the documentation process was 
easiest for applicants who were receiving un-
employment benefits. Other hardships, such 
as loss of income associated with a medical 
hardship, divorce, or death of a spouse were 
more difficult to document. In our preferred 
specification, we find no significant association 
between reduced compliance costs and the 
pull- through rate for homeowners with easy- to- 
document unemployment claims, whereas the 
pull- through rate for homeowners without un-
employment claims increased by more than 56 
percent. Similarly, we find an 11.3 percent de-
crease in the foreclosure rate for homeowners 
without unemployment benefits, but no signif-
icant difference in foreclosure rates for home-
owners with unemployment benefits.

We also examine heterogeneity in outcomes 
for groups that we expect to be more or less 
likely to be affected by administrative burden. 
Studies find that administrative burden dispro-
portionately affects disadvantaged groups 
(Christensen et al. 2020; Herd and Moynihan 
2018; Jilke, Van Dooren, and Rys 2018; Nisar 
2018). We find that reduced compliance costs 
are associated with a higher probability of 
women receiving assistance, an association 
largely driven by women without unemploy-
ment benefits. Further, demographic differ-
ences in the composition of homeowners with-
out unemployment benefits versus those with 
unemployment benefits are important. Home-
owners without unemployment benefits were 
more likely to be Black, more likely to be fe-
male, and more likely to be older. Thus, the ad-
ministrative reforms were associated with im-
proved program equity for these disadvantaged 
groups.

This article makes several unique contribu-
tions to the literature. First, we define and test 
two theoretically distinct sources of compli-
ance costs—one that requires the applicant to 
take action (active compliance costs), and an-
other that requires the applicant to wait on the 
state to take action (passive compliance costs). 
This distinction extends an understanding of 
how differences in human capital and behav-
ioral factors may interact with different forms 
of burden to exacerbate inequities in the dis-
tribution of benefits (Christensen et al. 2020; 
Linos and Riesch 2020; Masood and Azfar 
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Nisar 2021; Peeters and Campos 2021). Second, 
we call attention to regimes of burdens and the 
interplay between organizational factors and 
the experiences of administrative burdens by 
individuals. Although actions of the state and 
experiences of burden are distinct constructs 
(Baekgaard and Tankink 2022; Madsen, Mik-
kelsen, and Moynihan 2020), our findings 
demonstrate that slow or backlogged organi-
zational processes can translate into an experi-
ence of passive compliance costs for individu-
als. When designing interventions to increase 
the flow of applicants into the system, such as 
streamlining application requirements, admin-
istrators should also consider agency capacity 
to process the flow of applicants through the 
system. Finally, our study is among a handful 
to examine the effects of administrative burden 
on the outcomes of individuals targeted for the 
program. In line with Mansai Deshpande and 
Yue Li (2019), we find evidence that reductions 
in compliance costs improve targeting effi-
ciency, defined here as a reduced rate (and 
probability) of foreclosure among the pool of 
applicants.

theoreticAl fr AmeworK: 
comPliAnce costs, equit y, 
And effectiveness
In this study, we focus on persistence through 
the application process—from the initial ex-
pressed intent to apply to the ultimate receipt 
of benefits—and how this process affects who 
receives benefits and the subsequent program 
outcomes. The burdens experienced during 
this process are often referred to as compliance 
costs, defined as the “material burdens of fol-
lowing administrative rules and requirements,” 
including “time lost waiting in line, completing 
forms or providing documentation of status” 
(Herd and Moynihan 2018, 15). Numerous stud-
ies document the effects of arduous application 
processes, finding that more complex forms, 
larger amounts of required documentation, in-
creases in the number of application steps, and 
long wait times are associated with reduced ap-
plicant persistence through the process (Desh-
pande and Li 2019; Herd et al. 2013; Foote, 
Grosz, and Rennane 2019; Godard, Koning, and 
Lindeboom 2019; Linos and Riesch 2020). Com-
pliance costs may also interact with other 

forms of administrative burden, such as learn-
ing and psychological costs. For example, the 
process of completing application steps may 
contribute to learning about program eligibil-
ity (Linos and Riesch 2020), and categorizing 
oneself as unemployed or self- employed may 
be associated with stigma and impose psycho-
logical costs (Moynihan et al. 2022).

We propose two theoretically distinct 
sources of compliance costs based on the de-
gree of agency an individual has over an expe-
rienced burden at a particular stage in the ap-
plication process (Peeters and Campos 2021). 
At some stages of the process, much of the 
agency is on the individual to take the next step 
through a complicated maze of actions. Al-
though the state establishes procedures, such 
as creation of forms or documentation require-
ments, it is up to the individual to complete the 
paperwork and submit documentation. Hu-
man capital and cognitive resources are critical 
at this stage of the process to navigate informa-
tion and discern program requirements (Chris-
tensen et al. 2020). The more complicated an 
individual’s situation and the fewer resources 
available to them, including human capital, the 
less likely they are to persist. For example, 
more stringent documentation processes to 
verify eligibility for disability benefits reduced 
take- up among individuals with mental health 
impairments and more difficult- to- document 
conditions (Godard, Koning, and Lindeboom 
2019). We refer to this stage as incurring active 
compliance costs.

In other stages, the applicant’s primary task 
is to wait on the state to take action—to process 
paperwork, determine eligibility, and allocate 
benefits. At this stage, organizational red tape 
and state capacity constraints can create con-
gestion and long wait times that individuals ex-
perience as administrative burden (Ali and Al-
taf 2021; Deshpande and Li 2019; Heinrich et al. 
2022). Long wait times may be particularly bur-
densome for those in a state of crisis and al-
ready emotionally taxed. For example, individ-
uals in need may be present- biased and less 
willing and able to persist through a lengthy 
process in exchange for uncertain benefits 
(Frederick, Loewenstein, and O’Donoghue 
2002). Although individuals still have agency at 
this stage in the process, it is more directed at 
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navigating complex bureaucracies, and the ex-
tent of their agency depends in part on admin-
istrative capital, defined as applicants’ “explicit 
or tacit knowledge of bureaucratic rules, pro-
cesses, and behaviors” (Masood and Azfar 
Nisar 2021). We refer to this stage as incurring 
passive compliance costs.

The delineation between active and passive 
compliance costs allows for a theoretically 
richer examination of how human capital and 
behavioral constraints may come into play at 
different stages of the application process, af-
fecting who persists and receives benefits. Tra-
ditional economic models assume that admin-
istrative burdens (ordeal mechanisms) lead to 
targeting efficiency, where those truly in need 
of benefits are more likely to persist through a 
burdensome process (Finkelstein and Notowi-
digdo 2019; Nichols and Zeckhauser 1982). 
However, a growing body of empirical research 
finds the opposite—that those who are most in 
need of benefits are more likely to be negatively 
affected by burdens (Bhargava and Manoli 
2015; Deshpande and Li 2019; Godard, Koning, 
and Lindeboom 2019; Heinrich 2016). One of 
the reasons for this discrepancy is the oversim-
plification of burdens in the economic litera-
ture—without specifying theoretically distinct 
effects based on different sources of burdens 
and varying individual experiences of the same 
burden (Heinrich et al. 2022; Madsen, Mik-
kelsen, and Moynihan 2020). Individuals may 
experience the same burden differently de-
pending on underlying differences in human 
capital, administrative capital, motivation, and 
behavioral biases (Bertrand, Mullainathan, and 
Shafir 2004; Christensen et al. 2020; Masood 
and Azfar Nisar 2021).

This delineation between active and passive 
compliance costs serves pragmatic purposes. 
Much focus in the literature has been on re-
ducing active compliance costs by simplifying 
forms, reducing paperwork requirements, and 
providing information and assistance to com-
plete paperwork. Less focus has been on re-
ducing passive compliance costs. Part of this 
may be due to ease of study—changes to forms 
or information are more amenable to experi-
mental manipulation than changes to agency 
capacity. However, part may be the distinction 
between individual experiences of burdens 

and state actions that contribute to burdens 
(Baekgaard and Tankink 2022; Madsen, Mik-
kelsen, and Moynihan 2020). The study of bur-
dens within government agencies is a separate 
literature, including research on organiza-
tional red tape (Bozeman and Feeney 2011; 
Bozeman, Reed, and Scott 1992; Pandey and 
Scott 2002) and managerial process reforms 
(Boyne and Walker 2002; Damanpour, Walker, 
and Avellaneda 2009). Thus some may argue 
that passive compliance costs are out of scope 
for studies of administrative burden. However, 
management reforms that streamline internal 
processes or simplify red tape may reduce con-
gestion and be experienced as shorter wait 
times, thus increasing the likelihood of in-
dividuals persisting through the application 
process.

Rather than viewing active and passive com-
pliance costs as independent, we expect that 
any application process has a combination of 
both at different stages. Also, burdens can shift 
between the individual and the state (Herd and 
Moynihan 2018), though shifting burdens to 
the state will not necessarily reduce adminis-
trative burdens for individuals. Certainly, states 
can intentionally impose costs on individuals 
in the application process as policymaking by 
other means (Agarwal et al. 2017; Herd and 
Moynihan 2018; Linos and Riesch 2020; Moyni-
han, Herd, and Ribgy 2016; Ali and Altaf 2021; 
Doughty and Baehler 2020). However, even 
well- intended efforts to reduce administrative 
burdens to individuals who do not sufficiently 
invest in internal capacity or address red tape 
may simply be exchanging one type of admin-
istrative burden for another—from active com-
pliance costs of filling out complex paperwork 
to passive compliance and psychological costs 
to endure excessive delays.

Policy BAcKground
This article examines outcomes associated with 
active and passive compliance costs in the con-
text of a foreclosure prevention program. In 
times of economic crisis, such as the Great Re-
cession that began in 2008 or the COVID- 19 
pandemic that began in early 2020, massive 
waves of unemployment and economic down-
turn result in people being unable to pay their 
bills. The largest bill for most households in 
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the United States is housing, and for the 65 per-
cent of U.S. households who own a home (U.S. 
Census Bureau 2022), this expense most often 
takes the form of a mortgage payment to a pri-
vate lender. Failure to make mortgage pay-
ments results in the loan being in default. If 
nonpayment continues, the lender will fore-
close on the property, a process during which 
the homeowner is evicted.

The direct and indirect costs of foreclosures 
for households and communities (Diamond, 
Guren, and Tan 2020) motivate a variety of pol-
icy responses to help prevent mortgage de-
faults. During the Great Recession, the federal 
government allocated more than $45 billion to 
help distressed homeowners (U.S. Department 
of the Treasury 2017). Yet such policies often 
rely on the voluntary take- up of interventions 
by individual homeowners who are experienc-
ing substantial distress as well by as the volun-
tary participation of private lending institu-
tions. Not surprisingly, foreclosure prevention 
programs end up being underused by the peo-
ple who may benefit the most, with programs 
being criticized for serving too few homeown-
ers in a time of crisis (Agarwal et al. 2017; Spe-
cial Inspector General 2015b, 2015a). A Special 
Inspector General report (2015b) indicates that 
the more than one million homeowners, a 
quarter of all denied requests, were denied as-
sistance under the Home Affordable Mortgage 
Program (HAMP) because the homeowner 
failed to provide “the financial and/or hardship 
verification documentation required to com-
plete the evaluation of their request in a timely 
manner”—not because the homeowner was in-
eligible for assistance.

Some of the administrative burdens in the 
foreclosure prevention process are intentional. 
As with other need- based benefit programs, 
such as unemployment or disability insurance 
programs, moral hazard and fraud are con-
cerns. Ideally, mortgage assistance programs 
aim to help homeowners who would otherwise 
default on their mortgage absent the interven-
tion, but with the intervention will be able to 
resume making timely payments. Yet the inter-
vention could induce homeowners to default 
in order to qualify for assistance (moral haz-

ard), crowding out limited subsidies for home-
owners who truly need and would benefit from 
the assistance (Mayer et al. 2014). In an extreme 
case, fraud could also be possible when indi-
viduals or lending institutions falsify or with-
hold information to obtain—or prevent people 
from obtaining—benefits (Karikari 2013).  

In light of these concerns, mortgage assis-
tance programs historically include an onerous 
screening process to verify the presence of a 
hardship and to evaluate the likelihood of re-
suming payments when assistance ends. How-
ever, recent research suggests that appropri-
ately designed streamlined processes can 
increase take- up among distressed homeown-
ers without evidence of extensive moral hazard 
or fraud (Farrell, Greig, and Zhao 2020; Good-
man, Scott, and Zhu 2018). For example, in re-
sponse to the 2020 COVID- 19 pandemic, the 
federal government announced that federally 
insured or securitized mortgages, about 80 per-
cent of the market, could receive a temporary 
suspension of their mortgage payments for up 
to eighteen months if they experience a COVID- 
related financial hardship—with no documen-
tation of hardship or lengthy application pro-
cess.1 Despite more than 9 percent of U.S. 
homeowners taking advantage of forbearance 
in 2020, preliminary research does not find ev-
idence of moral hazard or fraud (Farrell, Greig, 
and Zhao 2020).

study conte x t 
The study context for this article is the HHF 
foreclosure prevention program. HHF was ad-
ministered through state housing finance 
agencies during the Great Recession, assisting 
more than 418,000 homeowners with total fed-
eral funding of $8.8 billion from 2010 through 
the end of the program in 2020 (U.S. Depart-
ment of the Treasury 2021). Although some of 
the assisted homeowners received mortgage 
modifications, most received temporary mort-
gage payment assistance, under which govern-
ment subsidies were used to pay mortgage pay-
ments during a spell of unemployment. Given 
the assistance was structured as a subsidy, fed-
eral guidelines required states to verify home-
owner eligibility—including documentation of 

1. Coronavirus Aid, Relief, and Economic Security (CARES) Act, Pub. L. No 116- 136 (2002).
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hardship. Eligibility criteria were similar across 
states but showed some variation in the maxi-
mum allowable household income and mort-
gage balance.2 Government reports on HHF de-
scribe difficulty getting money in the hands of 
homeowners in part because of excessive ad-
ministrative burden. In 2015, the Special In-
spector General for the Troubled Asset Relief 
Program (2015a) released a scathing report ti-
tled “Homeowners Have Struggled with Low 
Admission Rates and Lengthy Delays in Getting 
Help from TARP’s Second- Largest Housing Pro-
gram—The Hardest Hit Fund,” finding that 
only 43 percent of homeowners who applied for 
HHF since 2010 had received assistance as of 
June 30, 2015, and that the median wait time 
was six months. Ohio’s program was singled 
out as a program with substantial delays. Re-
search indicates that, despite lower than in-
tended take- up rates and delays, those who did 
receive HHF assistance were 40 percent less 
likely to experience foreclosure on their homes 
three years after rolling off assistance (Moulton 
et al. 2022).

The Ohio Housing Finance Agency (OHFA) 
launched Ohio’s HHF program on September 
27, 2010. Ohio was one of eighteen states along 
with the District of Columbia to receive federal 
funding under the Department of Treasury’s 
HHF program, receiving the third largest allo-
cation of federal HHF dollars of any state. Ohio 
was selected for the program because of high 
unemployment, which resulted in thousands 
of homeowners being unable to afford their 
mortgage payments (U.S. Department of the 
Treasury 2010). Program administrators esti-
mated that the state’s initial allocations would 
only be able to serve a small fraction of the 
homeowners at risk of foreclosure (OHFA 2011, 
13). They therefore initially designed several 
rules to limit eligibility (OHFA 2010). Given the 
rapidly rising number of foreclosures in the 
state, agency administrators were under pres-
sure to design and implement the program 
quickly, and thus the agency drew on eligibility, 

documentation, and capacity processes that 
were already in place for other mortgage assis-
tance programs.

In practice, the program that launched in 
September 2010 involved several steps home-
owners had to complete before receiving assis-
tance from Ohio’s HHF program (see figure 1). 
First, homeowners became registrants by visit-
ing the HHF website and entering their name, 
Social Security number, county, and email ad-
dress. At this point, registrants continued their 
online registration, which involved seven pages 
of questions about their demographic charac-
teristics, financial situation, mortgage, prop-
erty, and hardship. Once the online registration 
was complete, registrants printed their regis-
tration packet and submitted it to a housing 
counselor along with additional documents to 
demonstrate their mortgage amount, proof of 
ownership, income, and financial hardship. 
Registrants were assigned to a housing coun-
selor, typically at a local nonprofit organiza-
tion, to verify eligibility and submit applica-
tions on homeowners’ behalf. Registrants 
could not submit their own applications to 
OHFA, which created additional delays when 
housing counselors were backlogged with 
cases.

Once a housing counselor submitted a reg-
istrant’s application, the registrant became an 
applicant. Underwriters at OHFA were tasked 
with reviewing applications and requesting ad-
ditional documentation if applications were 
incomplete or if submitted documentation was 
deemed insufficient. After an applicant was de-
termined eligible, OHFA contacted the appli-
cant’s mortgage servicer to request servicer ap-
proval. If the servicer approved the applicant, 
OHFA arranged a closing with a third- party title 
company. After the closing, the applicant be-
came a recipient when the first payment was 
sent to the homeowner’s mortgage servicer. 
The first part of the process, during which a 
registrant completed the required steps to be-
come an applicant, was largely associated with 

2. Income limits ranged between 115 percent area median income (AMI) in Ohio to no income limits in New 
Jersey and North Carolina. Unpaid mortgage balance limits ranged from $275,000 in Tennessee to $729,750 
(the government- sponsored enterprise conforming limit for a one- unit property) in several states. Eligibility 
criteria became more generous over time in most HHF states.
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active compliance costs; the second part, dur-
ing which the applicant waited on OHFA and 
the servicer to process and approve the applica-
tion, was mostly characterized by passive com-
pliance costs.

By mid- 2012, Ohio HHF administrators were 
concerned about the time it was taking HHF 
registrants to move through the process and 
the low percentage of registrants who ulti-
mately received assistance. At the time, the reg-
istration to application pull- through rate was 
29.7 percent, the application to assistance pull- 
through rate was 48.6 percent, and the average 
length of time from registration to funding was 
173 days (LeanOhio 2012). HHF administrators 
consulted with LeanOhio, a state agency tasked 
with helping other state agencies improve pro-
gram efficiency through analyzing work pro-
cesses and identifying ways to make them sim-

pler, faster, and less expensive (LeanOhio 2022). 
LeanOhio was based on the Lean Six Sigma 
model, a total process improvement model that 
began in the private business sector and per-
meated government by the early 2000s 
(Maleyeff 2007; Radnor 2010). By the end of a 
week- long LeanOhio event, HHF administra-
tors decided to implement several process and 
policy changes to improve pull through, reduce 
processing times, and increase program gener-
osity (LeanOhio 2012; Garver and Alston 2013). 
Table 1 describes the administrative reforms 
conceived at the 2012 LeanOhio event that were 
implemented on February 1, 2013. We classify 
changes by the associated sources of adminis-
trative burden they were designed to target.

In this study, we are interested in the out-
comes of administrative reforms to reduce ac-
tive and passive compliance costs. We thus 

Figure 1. Ohio HHF Application Process

Source: Authors’ tabulation.
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Table 1. Ohio HHF Program Administrative Reforms Introduced February 1, 2013

Administrative Reform Description

Pre-registration learning costs
Marketing and rebranding OHFA updated its HHF program branding and boosted its 

marketing. This included integrating the HHF website so that 
program information and access to the pre-screening tool and 
online registration were on a single website. OHFA also 
developed new commercials and designed and released new 
print materials.

Eligibility pre-screening Potential registrants had to complete and pass an online pre-
screening questionnaire to access the full, online registration.

Active compliance costs
Attestation for hardship During post-regime 1, registrants no longer had to submit 

paperwork to document their hardship. Instead, they simply had 
to attest to their hardship by describing it in a signed hardship 
letter, which was something they also had to do prior to the 
reforms.

Revised online registration OHFA staff updated the online registration packet to make the 
packet and process easier to read. The revised registration packet 
included clear instructions on which supporting documents 
would be needed to complete the registration.

Expanded consumer advocacy 
center

To improve support for registrants completing their online 
registration, OHFA expanded the number of staff members 
working in its Consumer Advocacy Center to assist housing 
counselors and registrants. 

Passive compliance costs
Streamlined internal processes The original internal workflow for processing HHF applications had 

127 steps, 29 handoffs, and 32 decision points. The revised 
process (post-regimes) had 71 steps, 18 handoffs, and 18 
decision points.

Expanded benefits
New programs OHFA introduced two new HHF programs. The recast program 

allowed homeowners to use up to $35,000 to pay down their 
unpaid mortgage balance and reamortize to achieve a lower 
monthly payment. The Homeownership Retention Assistance 
program allowed homeowners to use up to $25,000 to pay off a 
junior mortgage lien.

Increased maximum benefit The maximum benefit amount for the program increased from 
$25,000 to $35,000. The maximum amount that could be used 
per program remained at $25,000, but homeowners could access 
an additional $10,000 for other program types.

Increased months of mortgage 
payments

The maximum number of months a homeowner could receive 
mortgage payment assistance increased from fifteen to eighteen.

Source: Authors’ tabulation based on OHFA HHF program documents (LeanOhio 2012; Ohio Housing 
Finance Agency 2012; Garver and Alston 2013; Ohio Housing Finance Agency 2013).
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 focus on the stage in the process after home-
owners initially registered for HHF assistance. 
Changes to program marketing and pre- 
registration screening primarily targeted learn-
ing costs before beginning the registration and 
application process. In regard to active compli-
ance costs, program administrators eliminated 
the requirement for homeowners to provide 
supporting documentation to demonstrate 
their financial hardship. Such documentation 
was particularly burdensome for people with 
hardships other than an Unemployment In-
surance (UI) claim—such as wage loss, death, 
disability, divorce, or significant medical ex-
penses, or who were involuntarily unemployed 
but did not for various reasons qualify for UI. 
Treasury approved Ohio’s elimination of hard-
ship documentation but required OHFA to au-
dit 10 percent of homeowners who received 
HHF assistance each month—verifying their 
stated hardship with documentation (OHFA 
2013). By the end of 2013, there was concern 
that a high share of audited recipients had 
failed the documentation test, causing OHFA 
to reinstate hardship documentation for all 
registrants beginning in January 2014 (OHFA 
2015a, 11).

OHFA implemented other changes to reduce 
active compliance costs, including revising the 
online application form and expanding its Con-
sumer Advocacy Center to proactively help reg-
istrants complete their applications. It also re-
duced passive compliance costs by substantially 
reducing the number of internal steps required 
of OHFA underwriters to process applications. 
Finally, it expanded benefit generosity by add-
ing new types of assistance, increasing the 
maximum benefit amount, and extending the 
duration of benefits. These changes remained 
in effect after the January 2014 reinstatement 
of the documentation requirements.

The introduction and subsequent rollback 
of administrative reforms resulted in three dis-
tinct regimes of burdens experienced by home-
owners seeking assistance through Ohio’s HHF 
program. The pre- regime is the period before 
any of the administrative reforms listed in table 
1, that is, before February 1, 2013. Post- regime 
1 is the initial period after the introduction of 
most of the reforms in table 1, including the 

removal of hardship documentation, from Feb-
ruary 1, 2013, until January 1, 2014. Post- regime 
2 is the period after the reinstatement of the 
hardship documentation requirements while 
continuing the other administrative reforms 
and increasing the maximum benefit amount, 
on or after January 1, 2014. We expect both post- 
regimes to be associated with an increase in 
registrant pull- through rates and a decrease in 
foreclosure rates relative to the pre- regime. To 
the extent that removal of hardship documen-
tation requirements creates congestion, we ex-
pect that post- regime 1 may be associated with 
longer processing times, lower pull- through 
rates, and higher foreclosure rates than post- 
regime 2. On the other hand, to the extent that 
applicant documentation requirements were 
the primary burden affecting pull through in 
the HHF program, we expect post- regime 1 to 
be associated with better outcomes than post- 
regime 2.

In line with the literature that finds appli-
cants with complex cases are more negatively 
affected by compliance costs (Godard, Koning, 
and Lindeboom 2019), we hypothesize that the 
reduction in compliance costs associated with 
both post- regimes will affect registrants with 
complex hardships more than those with less 
complex hardships. In the HHF context, regis-
trants with verified UI claims were able to prove 
their hardship more easily and with less docu-
mentation than homeowners with other types 
of hardships. Registrants with recently success-
ful UI claims may also have more “administra-
tive capital” to navigate complex bureaucratic 
processes than registrants without UI claims 
(Masood and Azfar Nisar 2021), and thus may 
be less affected by reforms to streamline the 
process or to provide applicant support.

dAtA And methods
The primary source of data for this analysis is 
Ohio HHF administrative records provided by 
the state agency. The records include self- 
reported demographic, financial, hardship, 
mortgage, and property information on every-
one who started the registration process be-
tween 2010 and 2015. Our analysis focuses on 
the 68,460 households that registered for HHF 
between September 2011 and February 2015, 
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3. We exclude the first year of the program—September 2010 to August 2011—because OHFA implemented 
other programmatic changes during the first year of operations that are not the focus of this analysis.

4. Self- employed individuals and people employed by the federal government are excluded from the wage data.

5. The OLDA is a project of the Ohio Education Research Center and provides researchers with centralized ac-
cess to administrative data. It is managed by CHRR at The Ohio State University in collaboration with Ohio’s 
state workforce and education agencies (ohioanalytics.gov), with those agencies providing oversight and fund-
ing. For more information, including on project sponsors, see the OLDA website (https://chrr.osu.edu/projects/ohio-
longitud inal-data-archive).

6. Approximately 12 percent (N = 8,277) of households did not complete the entire online registration packet. 
Another 14 percent (N = 9,752) were excluded from the sample for missing data or for failing to meet eligibility 
criteria. These restrictions exclude 272 people who were overpaid and owed funds to OHFA, 781 people with 
ineligible property types, 12,175 who did not have an active mortgage at the time of registration. Some people 
were excluded for more than one reason. We dropped a total of 18,029 households at this stage.

7. Of registrants, 2,369 exceeded pre- reform AMI limits, 147 exceeded the pre- reform FHA limit, and 3,775 had 
predicted benefit amounts that exceeded $25,000.

when the program stopped accepting new reg-
istrations.3

The second source of data comes from the 
Ohio Department of Job and Family Services, 
which is the state agency that administers the 
UI program and collects wage and employment 
records on people who work in Ohio.4 The data, 
provided by the Ohio Longitudinal Data Ar-
chive (OLDA),5 includes information on total 
wages paid and hours worked by employer, UI 
wages, and UI claims by quarter from 2009 to 
2016. The employment data was linked to OHFA 
administrative records using Social Security 
number and deidentified prior to being shared 
with the authors. The third source of data 
comes from CoreLogic. The CoreLogic data 
comprise public property tax records and re-
corded transactions associated with each 
borrower- property combination, such as mort-
gage liens, sales, and foreclosure activity. Core-
Logic matched this data to the Ohio HHF ad-
ministrative records using address and 
homeowner name prior to de- identifying and 
sharing with the authors.

We focus our analysis on homeowners who 
registered for Ohio’s HHF program. Recall that 
a registrant is anyone who started the online 
application process for Ohio’s HHF program. 
We exclude registrants who did not complete 
all seven pages of their online registration 
packet, which allows us to focus on policy 
changes that may affect applicant pull through 
rather than changes to streamline the online 
registration process. We also drop registrants 

whose registration data suggest they were not 
eligible for assistance due to property or mort-
gage requirements, and we exclude those who 
repaid all of their HHF assistance or who owed 
a repayment to OHFA.6

Just over 73 percent (N = 50,431) of registrant 
households remain after applying these exclu-
sions. To align our final samples and isolate the 
effects of changes to compliance burdens 
rather than expanded eligibility or benefits, we 
apply pre- regime eligibility criteria to all regis-
trants, ensuring that registrants in the post- 
regimes would have qualified for HHF under 
the pre- regime criteria. Eligibility criteria that 
became more generous in both post- regimes 
include percent area median income (AMI), 
and the Federal Housing Administration (FHA) 
lending limit. Post- regime 2 also included an 
increase in the maximum benefit amount, 
from $25,000 to $35,000. However, the benefit 
amount received was still a function of appli-
cant need based on the size and amount of 
past- due mortgage payments. We thus run pre-
dictive models to estimate the maximum ben-
efit required by a registrant and limit the anal-
ysis sample to those with predicted benefit 
amounts of $25,000. This and the other exclu-
sions described here increase our confidence 
that observed changes in outcomes of interest 
relate to changes in compliance burdens rather 
than to changes in program generosity.7 Our 
final analysis sample comprises 44,140 people 
who registered for assistance in the pre- regime 
or post- regimes 1 and 2.

https://chrr.osu.edu/projects/ohio-longitudinal-data-archive
https://chrr.osu.edu/projects/ohio-longitudinal-data-archive
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After constructing our main sample, we use 
information on UI claims to split our registrant 
sample into two groups: registrants with a ver-
ified UI claim (UI registrants) and registrants 
without a verified UI claim (non- UI registrants). 
To do this, we create an indicator for any adult 
in the household having a verifiable UI claim 
in the linked OLDA data. Table 2 provides sum-
mary statistics for our final samples. On aver-
age, 27 percent of registrants received HHF as-
sistance within twelve months of completing 
registration, though just 20 percent of non- UI 

registrants received assistance versus 38 per-
cent of UI registrants. Approximately 15 percent 
of registrants had foreclosure activity—defined 
as any foreclosure activity recorded in property 
records, including ninety- day default, foreclo-
sure filing, judgment, or foreclosure sale—that 
occurred within three years after registration.8 
The median processing time between registra-
tion and receipt of HHF assistance was 183 days 
for the full sample, 168 days for UI registrants, 
and 202 days for non- UI registrants. The me-
dian time between registration and application 

8. We exclude the first six months after registration from our foreclosure rate calculation to exclude foreclosure 
activity that may have occurred while a registrant was completing the HHF application process.

Table 2. Summary Statistics, HHF Registrant Sample

 
Full Sample

(1)

Receiving
Unemployment 

Insurance
(2)

Not Receiving 
Unemployment 

Insurance
(3)

Pull-through rates (mean)
6–month registration to application 0.36 0.46 0.29
12–month registration to assistance 0.27 0.38 0.20
12–month application to assistance 0.72 0.8 0.66

3–year foreclosure rate (mean) 0.15 0.12 0.17

Processing times (median days)
Registration to application 63 55 70
Application to assistance 101 97 107
Registration to assistance 183 168 202

Mortgage characteristics 
Percent AMI (mean) 0.42 0.39 0.45
Mortgage amount ($, mean) 118,410.90 119,231.87 117,918.06
History of delinquency (share) 14.68 12.24 16.15
Self-reported foreclosure (share) 17.46 13.41 19.89

Demographic characteristics
Age (mean) 48.36 47.28 49.01
Female (share) 52.87 45.51 57.31
Race (share)

White 72.93 77.91 69.93
Black 24.07 19.11 27.06
Other race 3.00 2.98 3.01

Hispanic (share) 2.64 2.54 2.70
Married (share) 47.17 53.32 43.47

Observations 44,140 16,581 27,559

Source: Authors’ tabulation based on OHFA administrative data (OHFA 2015b), CoreLogic property re-
cords (CoreLogic 2018).
Note: Summary statistics for all model variables are presented in in table A.1.
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was shorter than that between application and 
receipt (sixty- three and 101 days, respectively), 
suggesting that HHF recipients spent about 
two- thirds of the application process experi-
encing passive compliance costs in the form of 
wait time.

Differences between registrants with and 
without a UI claim are notable. Women made 
up fewer than 50 percent of UI registrants but 
more than 57 percent of non- UI registrants. 
Similarly, Black registrants made up 27 percent 
of non- UI registrants and just 19 percent of UI 
registrants. The percentage of UI registrants re-
porting that they were married was also higher 
than that of non- UI registrants (53 percent and 
43 percent, respectively).

We conduct a series of simple regressions to 
identify whether any demographic and eco-
nomic differences in new registrants across 
policy regimes are statistically significant. Ta-
ble A.2 presents several differences. For in-
stance, registrants were slightly older in post- 
regimes 1 and 2 than in the pre- regime, and the 
share of Black registrants decreased in later re-
gimes. New registrants had slightly less income 
(measured as percent AMI) in the post- regimes 
and higher debt- to- income ratios but were less 
likely to report a prior bankruptcy or an active 
foreclosure. These differences likely reflect 
changes in the nature of the foreclosure crisis 
as the economy began to recover from the 
Great Recession (Chun, Pierce, and Van Leuven 
2021; Immergluck 2015). The methods we de-
scribe in the next section attempt to address 
these evolving differences in two ways. Our first 
approach examines marginal differences in 
outcomes just before and after the introduction 
of a new policy regime. The second controls for 
a rich set of demographic and economic char-
acteristics.

methods
We use two modeling approaches to examine 
the relationship between regimes and program 
outcomes. The first uses a single- group ITSA 
model, which accounts for the autoregressive 
nature of the data organized by time (Hart-
mann et al. 1980). For this analysis, we use a 
single- group model with three phases—pre- 
regime, post- regime 1, and post- regime 2—as 

Ariel Linden (2017, 2015) describes. The main 
ITSA model takes the following form:

Yt =  β0 + β1Tt + β2POST1t + β3POST1tT1t  
+ β4POST2t + β5POST2tT2t + et (1)

et = ρet–1 + u1t (2)

where Yt represents the aggregated dependent 
variable at month t. We model five dependent 
variables: the HHF pull- through rate (receipt of 
HHF assistance within twelve months of initial 
registration), the foreclosure rate (foreclosure 
activity within three years of initial registra-
tion), the median processing time between reg-
istration and application, the median process-
ing time between application and HHF receipt, 
and the median processing time between reg-
istration and HHF receipt. In alternative speci-
fications, we model the application rate (the 
share of registrants who submit a complete ap-
plication within six months). Tt denotes the 
time, in months, since the start of the study pe-
riod. POST1t and POST2t are indicators represent-
ing post- regimes 1 and 2. POST1tT1t and POST2tT2t 
are interaction terms. β0 is the coefficient for 
the intercept or starting level for the dependent 
variable. β1 is the coefficient for the slope of the 
outcome variable until the introduction of the 
intervention. β2 and β4 denote the change that 
occurs in the month immediately following the 
introduction of the post- regimes 1 and 2, re-
spectively, relative to the prior regime. β3 and β5 
represent the difference between the pre- 
regime and post- regime 1 slopes of the depen-
dent variable, and the post- regime 1 and post- 
regime 2 and slopes of the dependent variable, 
respectively. The random error term, et, follows 
a first- order autoregressive process, such that ρ 
is the coefficient between error terms at time e 
t – 1 + u1t and are independent disturbances 
(Linden 2015). We use a general specification 
test of serial correlation to confirm the inclu-
sion of a single autoregressive lag (AR1) (Baum 
and Schaffer 2013; Cumby and Huizinga 1992). 
Finally, for the ITSA model, we exclude the two 
months prior to the start of post- regime 1, given 
evidence of strategic behavior in the lead- up to 
the policy change (see figure 2). In addition to 
estimating the overall rate of the outcomes, we 
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9. Although we split our samples by those with an observed UI claim and those without, the self- reported hard-
ship controls for those who are unemployed or who have an unemployed household member but are missing 
from the UI claim data, such as those who were unemployed from jobs in other states.

10. The spike in registrations in April 2014 is an artifact of the wind- down of Ohio’s HHF program. April 2014 
was the last month the program accepted new registrations, which led to a surge in registrations as counseling 
agencies, housing advocates, and local media encouraged homeowners to register before the deadline.

also estimate the pull- through and foreclosure 
rates separately for people with and without a 
verified UI claim.

Although the ITSA model allows us to iso-
late changes in outcomes associated with the 
introduction of each regime in short time in-
crements, we are unable to control for regis-
trant characteristics that may shift with each 
regime and affect program outcomes. To con-
trol for individual characteristics, we estimate 
a series of linear probability models. The main 
LPM is as follows:

Yi =  β0 + β1POST1 + β2POST2 + χi + ei (3)

where Yi represents the probability that a reg-
istrant receives HHF assistance within twelve 
months after starting the initial application 
and, alternatively, the probability that the reg-
istrant experiences foreclosure activity within 
three years after starting the initial application. 
In alternative specifications, we also examine 
the probability that a registrant submits a com-
plete application within three, six, and nine 
months. In all specifications, we include 
dummy indicators for beginning the applica-
tion (thus becoming a registrant) during post- 
regime 1 or post- regime 2 (omitted category is 
the pre- regime), where the coefficients (β1 or β2) 
represent the change in the probability of the 
outcome associated with a respective regime. 
We include a vector of covariates (χ1) at the time 
of initial application such as race, ethnicity, 
gender, age, education, household size, percent 
AMI, hardship, debt- to- income ratio, mortgage 
amount, year the home was built, square foot-
age, and acreage. In alternative specifications, 
we add interaction terms between the regime 
indicators and the indicators for race, gender, 
and age to test for heterogeneous effects. We 
control for history of past mortgage delin-
quency or foreclosure actions found in prop-
erty records, as well as having received a fore-

closure notice, which was self- reported by 
registrants in their initial applications. We in-
clude controls for self- reported hardship type.9 
Finally, we control for the county- level unem-
ployment rate by month to account for macro- 
level trends over time and across counties. ei is 
the error term.

results
Figure 2 graphs the total number of house-
holds that began the registration process or 
submitted applications by month during our 
study period.10 The number of applications sub-
mitted in the two months before the start of 
post- regime 1 decreases significantly, corre-
sponding to an announcement from OHFA that 
the administrative reforms were forthcoming—
resulting in people delaying applications until 
after the changes took effect. Following the 
launch of post- regime 1, the number of submit-
ted applications surged by 280 percent in Feb-
ruary 2013. Post- regime 1 also coincided with a 
42 percent increase in the monthly number of 
registrations, likely tied to increased advertis-
ing that accompanied the launch of the new 
policy regime (Garver and Alston 2013). We 
drop the two months before the post- reform 
regimes from our ITSA analysis given the stra-
tegic behavior of applicants following the re-
form announcement.

itsA results
Table 3 displays the results of the ITSA specifi-
cations. We find a statistically significant rela-
tionship between post- regime 1 and each of the 
dependent variables of interest. The HHF pull- 
through rate increased by 4.1 percentage 
points, a 22.7 percent increase over the pre- 
regime pull- through rate (p < .01), and the fore-
closure rate decreased by 1.6 percentage points 
during the three years following HHF registra-
tion (p < .05). The application pull- through rate 
increased by 3.4 percentage points, or 12 per-
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cent, (p < .05) at the beginning of post- regime 
1 (for ITSA results on the application rate, table 
A.3). Following the introduction of post- regime 
2, pull- through rates once again increased, and 
registrant foreclosure rates decreased.

When we split the registrant sample by 
whether or not they had a UI claim, we see that 
the post- regime indicators are only statistically 
significant for non- UI registrants. For this 
group, the pull- through rate increased by 5.1 
percentage points, or 56.7 percent, following 
the introduction of post- regime 1. The applica-
tion rate increased by 4.1 percentage 
points—20.5 percent, and the foreclosure rate 
decreased by 2.7 percentage points, or 11.3 per-
cent, for non- UI registrants at the start of post- 
regime 1. Similarly, non- UI registrants saw a 
significant increase in the pull- through rate 
and a marginally significant decrease in the 
foreclosure rate following post- regime 2 after 
hardship documentation was reinstated. This 
finding indicates that it is not simply the re-
moval of hardship documentation that is as-
sociated with improved outcomes for regis-
trants without UI claims, but also the bundle 

of reforms to reduce both active and passive 
compliance costs more broadly.

Table 4 reports the results of the ITSA on 
processing times. The median overall process-
ing time from registration to receipt increased 
with the introduction of post- regime 1 by 26.8 
days, or 13.9 percent (p < .01). When we break 
out the overall processing time into two parts—
registration to application versus application 
to receipt—we find that the effect appears to be 
driven by the latter. We find that the median 
time between application and receipt increased 
by 28.6 days, or 29.5 percent (p < .01). Recall that 
we also observed a 42 percent increase in the 
number of new registrants at the beginning of 
post- regime 1. The reinstatement of hardship 
documentation (post- regime 2) is associated 
with a reduction in overall processing time of 
20.7 days—nearly offsetting the increase in pro-
cessing time associated with post- regime 1. 
Taken together, these findings suggest that the 
influx of applications after the initial launch of 
the reforms (post- regime 1) may have over-
whelmed agency capacity, leading to conges-
tion despite the agency’s attempts to reduce 

Figure 2. HHF Registrations and Applications by Month

Source: Authors’ tabulation based on Ohio HHF administrative data (OHFA 2015b).
Note: The total registrations (68,460) and applications (28,296) by regime.
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Table 3. Interrupted Time Series Results, HHF Registrants

Variables

Full Sample
Receiving 

Unemployment Insurance
Not Receiving 

Unemployment Insurance

(1)
Receipt

(2)
Foreclosure

(3)
Receipt

(4)
Foreclosure

(5)
Receipt

(6)
Foreclosure

Time 0.006*** –0.004*** 0.008*** –0.004*** 0.007*** –0.004***
(0.001) (0.001) (0.002) (0.001) (0.001) (0.001)

Post-regime 1 0.041** –0.016* 0.026 0.002 0.051*** –0.027**
(0.012) (0.006) (0.023) (0.011) (0.011) (0.010)

Post-regime 1 x time –0.009*** 0.004*** –0.012*** 0.003 –0.01*** 0.004***
(0.002) (0.001) (0.003) (0.002) (0.001) (0.001)

Post-regime 2 0.049*** –0.018* 0.035 –0.016 0.048*** –0.02*
(0.012) (0.007) (0.023) (0.010) (0.011) (0.009)

Post-regime 2 x time 0.014*** –0.004 0.000 –0.006 0.015* 0.000
(0.003) (0.004) (0.005) (0.005) (0.006) (0.003)

Constant 0.181*** 0.213*** 0.286*** 0.182*** 0.09*** 0.239***
(0.007) (0.005) (0.013) (0.004) (0.011) (0.009)

Mean 0.260 0.156 0.379 0.128 0.189 0.174
Observations 30 30 30 30 30 30

Source: Authors’ tabulation based on OHFA administrative data (OHFA 2015b), CoreLogic property records (Core-
Logic 2018).
Note: Additional results for the application rate are presented in table A.3.
Standard errors in parentheses. 
* p < .05; ** p < .01; *** p < .001

Table 4. Interrupted Time Series Results for Processing Times, HHF Registrants

Variables

(1)
Median Days from 

Registration to Application

(2)
Median Days from 

Application to Receipt

(3)
Median Days from 

Registration to Receipt

Time –0.568 0.041 –0.895
(1.021) (0.372) (1.103)

Post-regime 1 –5.845 28.550** 26.821**
(9.307) (7.938) (9.394)

Post-regime 1 x time 1.841 –3.123* –1.305
(1.114) (1.262) (1.255)

Post-regime 2 –5.245 –9.795 –20.864**
(3.003) (6.664) (7.204)

Post-regime 2 x time –6.973*** 4.932** –2.500
(0.750) (1.390) (2.059)

Constant 70.908*** 96.879*** 192.963***
(7.447) (3.625) (11.431

Mean 64.100 100.500 185.550
Observations 30 30 30

Source: Authors’ tabulation based on OHFA administrative data (OHFA 2015b), CoreLogic property re-
cords (CoreLogic 2018).
Note: The constant represents the starting median processing time during the pre-regime.
* p < .05; ** p < .01; *** p < .001
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11. Table 5 presents an abbreviated set of results. Table A.4 presents the same model with all control variables 
shown.

12. The post- regime 2 coefficients are larger for the LPM than the ITSA results in part because post- regime 2 is 
relative to the omitted pre- regime period in the LPM model, whereas the post- regime 2 indicator is relative to 
the intercept at the end of post- regime 1 in the ITSA specification.

applicant wait times. Interestingly, we observe 
little association between post- regime 1 and the 
time between registration and application, 
such that the median days decreases slightly, 
but the effect is not statistically significant.

We visualize the effects of the administrative 
reforms on the aggregate outcomes in figure 3, 
which displays the ITSA results for the HHF 
pull- through rate for the full sample and for UI 
and non- UI registrants. We see a similar pat-
tern for each, such that the pull- through rate 
increases during the months prior to the first 
reform, in February 2013. However, the pull- 
through rate declines for each sample during 
post- regime 1, an effect that may stem from the 
influx of new registrants and shifting docu-
mentation burden from the applicant to the 
state. Post- regime 2 marks another increase in 
the pull- through rate for each sample, followed 
by a statistically significant increase in pull 
through for the remaining months of the pro-
gram. The change in slope following post- 
regime 2 is not statistically significant for UI 
registrants.

lPm regression results, 
individuAl level
Table 6 presents the results from our individual- 
level LPM regressions that include controls for 
registrant characteristics as well as changes in 
unemployment rates in the macro- economy.11 
The results from the LPM are substantively 
similar to the ITSA model results.12 We find that 
both post- regimes are associated with a signif-
icant increase in the probability of a registrant 
receiving HHF assistance within twelve months 
relative to the omitted baseline period. Specifi-
cally, post- regime 1 is associated with a 4.5 per-
centage point (p < .001) increase in the proba-
bility of a registrant receiving HHF assistance, 
whereas post- regime 2 is associated with a 9.1 
percentage point increase (p < .001), all else 
constant. Turning to program outcomes, we 
find that post- regime 1 is associated with a 2.8 
percentage point (19 percent) decrease in the 

probability of experiencing foreclosure activity 
(p < .001), and that post- regime 2 is associated 
with a 5.0 percentage point (33 percent) decline 
(p < .001). To put these effect sizes in context, 
reported wage loss at the time of registration is 
associated with a 2.0 percentage point increase 
in the probability of foreclosure (p < .001) and 
having a four- year college degree is associated 
with a 3.7 percentage point reduction (p < .001).

Like the ITSA model results, the LPM results 
differ when we split our registrant sample by 
whether they had a verified UI claim. Whereas 
the post- regimes are associated with a signifi-
cant increase in the probability of registrant 
pull- through and reduction in the probability 
foreclosure for both the UI and non- UI regis-
trant subsamples, the effect sizes are larger for 
the non- UI registrant sample. For non- UI reg-
istrants, post- regime 1 is associated with a 6.1 
percentage point (30 percent) increase in the 
probability of receiving HHF assistance, rela-
tive to a 3.7 percentage point (10 percent) in-
crease for the UI registrant sample. Post- regime 
2 is associated with an even larger 11.8 percent-
age point (59 percent) increase in the probabil-
ity of receiving HHF assistance for non- UI reg-
istrants, relative to a 5.3 percentage point (14 
percent) increase for the UI registrant sample. 
Similar to the findings from the ITSA, non- UI 
registrants experienced an additional boost in 
their pull- through rate when the documenta-
tion requirement was reinstated, indicating 
that the no- documentation reform was not 
driving the effects for post- regime 1.

In regard to the probability of foreclosure, 
post- regime 1 is associated with a larger reduc-
tion for non- UI registrants than UI registrants 
(- 3.4 versus - 1.9 percentage points). Post- regime 
2 is associated with an even larger decrease, the 
effect sizes being similar for non- UI and UI reg-
istrants (- 4.7 versus - 5.0 percentage points).

The LPM allows us to test for heterogeneous 
effects of the policy regimes on outcomes by 
gender, race, and age by running a second set 
of models that interact the regime indicators 
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Figure 3. Effect of Policy Regimes on Aggregate Twelve-Month Registration to HHF Receipt

Source: Authors’ tabulation based on Ohio HHF administrative data (OHFA 2015b).
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Table 5. Linear Probability Model Results, HHF Registrants

Full Sample
Receiving Unemployment 

Insurance
Not Receiving 

Unemployment Insurance

(1)
Receipt

(2)
Foreclosure

(3)
Receipt

(4)
Foreclosure

(5)
Receipt

(6)
Foreclosure

Post-regime 1 0.045*** –0.028*** 0.037*** –0.019** 0.061*** –0.034***
(0.005) (0.004) (0.009) (0.006) (0.005) (0.005)

Post-regime 2 0.091*** –0.050*** 0.053*** –0.047*** 0.118*** –0.050***
(0.007) (0.005) (0.012) (0.007) (0.008) (0.007)

Female 0.030*** –0.025*** 0.042*** –0.030*** 0.033*** –0.024***
(0.004) (0.004) (0.008) (0.005) (0.005) (0.005)

Black 0.029*** 0.003 0.068*** 0.010 0.020*** –0.002
(0.005) (0.004) (0.010) (0.007) (0.006) (0.005)

Hispanic 0.008 0.021 –0.007 0.006 0.019 0.029
(0.013) (0.011) (0.023) (0.017) (0.015) (0.015)

Age 41–50 0.041*** –0.007 0.048*** –0.011 0.032*** –0.003
(0.005) (0.005) (0.010) (0.007) (0.006) (0.006)

Age 51–60 0.060*** –0.019*** 0.080*** –0.020** 0.043*** –0.017**
(0.006) (0.005) (0.010) (0.007) (0.007) (0.007)

Age 61 and older 0.043*** –0.026*** 0.087*** –0.033*** 0.034*** –0.023**
(0.007) (0.006) (0.015) (0.009) (0.008) (0.008)

Married 0.034*** –0.047*** 0.011 –0.038*** 0.039*** –0.051***
(0.005) (0.004) (0.009) (0.007) (0.006) (0.005)

AMI 1–50 percent –0.175*** 0.007 –0.161*** 0.014 –0.194*** 0.004
(0.009) (0.006) (0.014) (0.008) (0.013) (0.009)

AMI 51–80 percent –0.217*** 0.013* –0.202*** 0.019* –0.224*** 0.008
(0.009) (0.006) (0.014) (0.009) (0.012) (0.009)

AMI 81–115 percent –0.261*** –0.003 –0.276*** 0.010 –0.254*** –0.011
(0.010) (0.008) (0.017) (0.011) (0.014) (0.011)

History of delinquency –0.016** 0.069*** –0.015 0.069*** –0.010 0.067***
(0.006) (0.006) (0.011) (0.010) (0.007) (0.007)

Foreclosure at 
registration

–0.030*** 0.139*** –0.048*** 0.145*** –0.008 0.133***

(0.005) (0.006) (0.011) (0.010) (0.006) (0.007)
Unemployment rate 0.011*** 0.000 0.013*** 0.000 0.008*** 0.000

(0.002) (0.001) (0.003) (0.002) (0.002) (0.002)

Controls Y Y Y Y Y Y
Constant –0.129 0.421*** 0.121 0.574*** –0.281 0.337*

(0.140) (0.113) (0.252) (0.174) (0.164) (0.148)
Mean 0.268 0.151 0.379 0.125 0.201 0.167
Observations 44,110 44,110 16,575 16,575 27,535 27,535
R2 0.071 0.053 0.062 0.056 0.049 0.050

Source: Authors’ tabulation based on OHFA administrative data (OHFA 2015b), CoreLogic property records (Core-
Logic 2018).
Note: Additional control variables include: Age missing, household size, education, hardship, DTI, mortgage 
amount, bankruptcy, fixed interest rate, prior junior lien, year built, square feet, and acres. Table A.4 displays re-
sults for the full set of control variables. Robust standard errors in parentheses.
* p < .05; ** p < .01; *** p < .001
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with dummy variables for these subgroups. The 
results are shown in table A.5. We find a sig-
nificant interaction between the administrative 
reforms and being a female in the full sample, 
where post- regime 1 is associated with a 2.6 per-
centage point higher probability and post- 
regime 2 is associated with a 4.0 percentage 
point higher probability of receiving assistance 
for women than for men (p < .01). We find no 
differential effects for race and regime or age 
and regime on the probability of receiving as-
sistance or on the probability of foreclosure.

AlternAtive sPecificAtions
We examine the robustness of our results to 
several alternative specifications. First, we es-
timate sensitivity tests for different time peri-
ods of pull through from registration to receipt. 
In our main models, we define HHF recipients 
as registrants who receive HHF within twelve 
months of their initial registration—capturing 
most registrants who go on to receive assis-
tance. Alternatively, we estimate models that 
predict receiving HHF assistance within three, 
six, and nine months of the initial registration, 
as well as ever receiving assistance. The ITSA 
and LPM results for post- regime 1 on registrant 
pull- through rates are statistically significant 
in a negative direction when HHF receipt is de-
fined as three months following registration. 
In other words, immediately after the adminis-
trative reforms, the likelihood of receiving as-
sistance within three months decreased, likely 
due to capacity limitations. The number of ap-
plications submitted to HHF increased by 280 
percent, causing institutional congestion and 
making it less likely that applications received 
funding quickly. The LPM and ITSA results for 
the regimes do not differ substantially from our 
main specification results when defining HHF 
receipt using the nine- month, or “ever” pull- 
through rates.

For the ITSA models, we test alternate spec-
ifications limiting the window of time to six 
months before and after each policy regime 
change, still excluding the two- month window 
before the beginning of post- regime 1. Overall, 
the effects of the administrative reforms on 
HHF application rate, pull- through rate, and 
foreclosure rate are robust to this restricted 
sample period.

Finally, we conduct LPM analyses using a 
sample of only HHF applicants—registrants 
who submitted a complete application. In this 
set of models, our dependent variable repre-
sents the probability of pull through from ap-
plication to HHF receipt, and the probability of 
foreclosure within three years of application. 
Our primary specification predicts the proba-
bility of receiving HHF within six months of 
application, but we also estimate sensitivity 
tests for three, nine, and twelve months. As 
with the full registrant sample, we split the ap-
plicant sample into UI applicants and non- UI 
applicants. We find that post- regime 1 is associ-
ated with an increased pull- through rate for the 
full sample (5.1 percentage points) and non- UI 
applicants (11.7 percentage points), but the ef-
fect is not statistically significant for UI appli-
cants (for the results, see table A.6). Post- 
regime 1 is associated with a reduction in the 
foreclosure rate of 4.1, 3.5, and 4.6 percentage 
points for the full, UI, and non- UI applicant 
samples (p < .01). Post- regime 2 is also signifi-
cantly associated with an increased pull- 
through rate of 11.2, 7.2, and 17.3 percentage 
points (p < .01) for the full, UI, and non- UI ap-
plicants, respectively. All samples saw a signif-
icant decrease in the foreclosure rate ranging 
from 4.3 to 4.6 percentage points following the 
introduction of post- regime 2. The applicant 
model results largely support our main find-
ings.

study limitAtions
Although the Ohio HHF program is an interest-
ing case to examine administrative burden, it 
is a single program within a single state at a 
specific time during the Great Recession. It is 
likely that some of the findings are context de-
pendent—for example, the extent to which in-
ternal processes create costs for program ap-
plicants likely varies substantially based on the 
nature of the benefit being provided, the regu-
lations governing its distribution, the needs of 
the target population, and the capacity of the 
administering agency. Second, the ITSA’s abil-
ity to isolate causal effects rests on the assump-
tion that the administrative reforms to reduce 
application compliance costs are as good as 
random, and that no other temporal changes 
corresponded to the reforms that might explain 
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the observed differences in outcomes. How-
ever, we observe some significant differences 
in registrant characteristics between regimes 
that may be related to improvements in the 
macro- economy following the Great Recession 
(see table A.2). In light of these differences, we 
estimate LPMs that control for individual reg-
istrant characteristics and find substantively 
similar, if not stronger, results to those from 
the ITSA model. This increases confidence that 
our results are due to the changing regimes and 
not simply differences in registrant character-
istics over time. Third, like many other field 
studies of administrative burden, the adminis-
trative reforms analyzed here represent a bun-
dle of mechanisms that may affect application 
pull through and subsequently program out-
comes. Although our study design focuses on 
active and passive compliance costs, the results 
suggest the underlying mechanisms rather 
than a precise test.

discussion And conclusions
This study advances the literature on adminis-
trative burden in several ways. First, we theo-
retically distinguish compliance costs as active 
or passive based on the degree of agency re-
quired of an individual when confronting a par-
ticular step in the application process. We show 
that this distinction matters for the types of ap-
plicants affected by reforms to reduce compli-
ance costs. Specifically, individuals with more 
complex cases—in this case, without a UI claim 
who have harder- to- document hardships—
were more affected by administrative reforms 
to reduce compliance cost. Disparate impacts 
for more complex cases can compound inequi-
ties across social programs. For example, re-
search documents racial differences in the 
take- up of UI benefits, where people who are 
Black are less likely to apply for and pull 
through the application process for UI bene-
fits—differences that cannot be fully explained 
by observable characteristics (Kuka and Stuart 
2021). Our research suggests that people who 
are Black not only disproportionately miss out 
on UI benefits, but also may slip through other 
social safety net programs because they subse-
quently have hardships that are more difficult 
to document.

Second, our study findings highlight the 
need to think holistically about the regime of 
burdens associated with a given policy or pro-
gram (Moynihan, Gerzina, and Herd 2022), 
rather than a single burden, such as an applica-
tion form, in isolation. Although prior studies 
find that the removal of documentation re-
quirements increases program take- up (Graff 
and Pirog 2019; Moynihan, Herd, and Ribgy 
2016), we find evidence that removing hardship 
documentation dampened the overall effects 
of internal process improvements. This offers 
nuance to the notion of shifting burdens be-
tween individuals and the state to think about 
the intersection of individual and organiza-
tional burdens. Well- intended efforts to reduce 
active compliance costs in the HHF program 
led to congestion, extending internal process-
ing times and increasing passive compliance 
costs to applicants. There is a need to consider 
internal process reforms that reduce conges-
tion and enhance state capacity alongside 
more direct reforms to reduce applicant com-
pliance costs. This is particularly relevant in 
times of crisis, when the aim is to distribute 
benefits as quickly as possible to people in 
need, and sometimes this intent conflicts with 
existing administrative processes and red tape 
designed to reduce fraud (Aiken, Ellen, and 
Reina 2023, this issue).

Third, our study contributes to the nascent 
literature on the distributional effects of ad-
ministrative burden on program outcomes—in 
this case, the longer- term foreclosure rate 
among all individuals who started the applica-
tion process. Standard economic theory on or-
deal mechanisms suggests that administrative 
burdens are an efficient sorting mechanism, 
under which people most in need of benefits 
(in this case, who are more likely to foreclose 
absent intervention) are more likely to persist 
through an arduous process. Our findings in-
dicate the opposite—that reductions to active 
and passive compliance costs are associated 
with improved targeting efficiency, as mea-
sured by lower rates of foreclosure among the 
entire pool of people who begin the application 
process (registrants)—regardless of whether 
they complete the application and subse-
quently receive benefits.
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Table A.1. Complete Summary Statistics, HHF Registrant Sample

 
Full Sample

(1)

Receiving 
Unemployment 

Insurance
(2)

Not Receiving 
Unemployment 

Insurance
(3)

Pull-through rates (mean)
6–month registration to application 0.36 0.46 0.29
12–month registration to assistance 0.27 0.38 0.20
12–month application to assistance 0.72 0.8 0.66

3–year redefault rate (mean) 0.15 0.12 0.17
Processing times (median days)

Registration to application 63 55 70
Application to assistance 101 97 107
Registration to Assistance 183 168 202

Mortgage characteristics (mean)
Percent AMI 0.42 0.39 0.45
Debt-to-income ratio 0.41 0.44 0.39
Mortgage amount ($) 118,410.90 119,231.87 117,918.06

History of delinquency 14.68 12.24 16.15
Self-reported foreclosure notice 17.46 13.41 19.89
Fixed interest rate 83.12 84.63 82.22
Conventional loan 64.07 63.47 64.44
Prior junior lien 8.27 7.75 8.59

Demographic characteristics
Age (mean) 48.36 47.28 49.01
Female (share) 52.87 45.51 57.31
Race (share)

White 72.93 77.91 69.93
Black 24.07 19.11 27.06
Other race 3.00 2.98 3.01

Hispanic (share) 2.64 2.54 2.70
Married (share) 47.17 53.32 43.47
Household size (mean) 2.78 2.78 2.77
Education (share)

Below high school 6.23 5.49 6.68
High school 54.24 54.78 53.91
Two-year college 20.61 19.43 21.33
Bachelor’s degree or higher 18.91 20.30 18.07

Self-reported hardship (share)
Unemployed 37.61 71.36 17.31
Wage loss 35.46 19.09 45.31
Other 26.00 9.22 36.09

Self-reported prior bankruptcy (share) 14.48 13.16 15.28

Property characteristics (mean)
Year home built 1955.99 1957.02 1955.36
Square feet 1,514.10 1,517.56 1,512.01
Acres 0.70 0.75 0.67

Monthly unemployment rate by county 7.33 7.35 7.31
Policy regime (share)

Pre-regime 45.12 48.48 43.11
Post-regime 1 39.45 33.85 42.82
Post-regime 2 15.42 17.67 14.07

Observations 44,140 16,581 27,559

Source: Authors’ tabulation based on OHFA administrative data (OHFA 2015b), CoreLogic property 
rec ords (CoreLogic 2018).
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Table A.2. Summary of Sample Composition Differences by Regime 

Full Sample

Receiving
Unemployment  

Insurance
Not Receiving  

Unemployment Insurance

Post-regime  
1

Post-regime  
2

Post-regime  
1

Post-regime  
2

Post-regime  
1

Post-regime  
2

Female 0.013* –0.004 0.019* –0.005 –0.006 0.003
(0.005) (0.007) (0.009) (0.011) (0.006) (0.009)

Black –0.037*** –0.052*** –0.023*** –0.051*** –0.054*** –0.048***
(0.004) (0.006) (0.007) (0.008) (0.006) (0.008)

Hispanic –0.003 –0.002 –0.002 –0.001 –0.004 –0.002
(0.002) (0.002) (0.003) (0.003) (0.002) (0.003)

Age 1.701*** 3.412*** 0.748*** 2.737*** 2.031*** 3.983***
(0.119) (0.161) (0.177) (0.219) (0.157) (0.228)

Married –0.001 0.005 0.006 0.028** 0.006 –0.016
(0.005) (0.007) (0.009) (0.011) (0.006) (0.009)

Household size –0.139*** –0.233*** –0.068* –0.144*** –0.134*** –0.299***
(0.016) (0.021) (0.026) (0.032) (0.020) (0.028)

Percent area 
median income

–0.051*** –0.042*** –0.082*** –0.034*** –0.043*** –0.045***
(0.003) (0.004) (0.005) (0.006) (0.004) (0.005)

Debt-to-income 
ratio

0.014* 0.086*** 0.007 0.070*** 0.030*** 0.096***
(0.006) (0.010) (0.011) (0.015) (0.007) (0.014)

Mortgage amount 1305.822* 1306.563 694.123 2497.979 1730.672* 347.945
(613.399) (840.970) (1012.412) (1288.521) (771.403) (1110.681)

Bankruptcy –0.129*** –0.149*** –0.107*** –0.127*** –0.145*** –0.164***
(0.004) (0.004) (0.006) (0.006) (0.005) (0.006)

History of 
delinquency

–0.005** –0.018*** –0.003 –0.022** –0.011* –0.014*
(0.004) (0.005) (0.006) (0.007) (0.005) (0.007)

Foreclosure at 
registration

–0.119*** –0.152*** –0.091*** –0.127*** –0.144*** –0.166***
(0.004) (0.005) (0.006) (0.006) (0.005) (0.007)

Unemployment rate –0.286*** –1.348*** –0.338*** –1.546*** –0.242*** –1.205***
(0.012) (0.017) (0.021) (0.027) (0.015) (0.022)

Observations 17,414 6,808 5,613 2,930 11,801 3,878

Source: Authors’ tabulation based on OHFA administrative data (OHFA 2015b), CoreLogic property records (Core-
Logic 2018).
Robust standard errors in parentheses.
* p < .05; ** p < .01; *** p < .001
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Table A.3. Interrupted Time Series Results, 6-Month HHF Application Rate

Variables
Full Sample

(1)

Receiving 
Unemployment 

Insurance
(2)

Not Receiving 
Unemployment 

Insurance
(3)

Time 0.005*** 0.008*** 0.006***
(0.001) (0.002) (0.001)

Post-regime 1 0.034* 0.026 0.041***
(0.013) (0.027) (0.009)

Post-regime 1 x time –0.011*** –0.017*** –0.010***
(0.001) (0.003) (0.001)

Post-regime 2 0.079*** 0.084** 0.069***
(0.013) (0.028) (0.011)

Post-regime 2 x time 0.024*** 0.013 0.026***
(0.005) (0.008) (0.006)

Constant 0.281*** 0.374*** 0.200***
(0.005) (0.013) (0.005)

Mean 0.349 0.459 0.283
Observations 30 30 30

Source: Authors’ tabulation based on OHFA administrative data (OHFA 2015b), CoreLogic prop-
erty records (CoreLogic 2018).
* p < .05; ** p < .01; *** p < .001
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Table A.4. Linear Probability Model Results, HHF Registrants 

Full Sample
Receiving Unemployment 

Insurance
Not Receiving 

Unemployment Insurance

(1) 
Receipt

(2) 
Foreclosure

(3) 
Receipt

(4) 
Foreclosure

(5) 
Receipt

(6) 
Foreclosure

Post-regime 1 0.045*** –0.028*** 0.037*** –0.019** 0.061*** –0.034***
(0.005) (0.004) (0.009) (0.006) (0.005) (0.005)

Post-regime 2 0.091*** –0.050*** 0.053*** –0.047*** 0.118*** –0.050***
(0.007) (0.005) (0.012) (0.007) (0.008) (0.007)

Female 0.030*** –0.025*** 0.042*** –0.030*** 0.033*** –0.024***
(0.004) (0.004) (0.008) (0.005) (0.005) (0.005)

Black 0.029*** 0.003 0.068*** 0.010 0.020*** –0.002
(0.005) (0.004) (0.010) (0.007) (0.006) (0.005)

Hispanic 0.008 0.021 –0.007 0.006 0.019 0.029
(0.013) (0.011) (0.023) (0.017) (0.015) (0.015)

Age 41–50 0.041*** –0.007 0.048*** –0.011 0.032*** –0.003
(0.005) (0.005) (0.010) (0.007) (0.006) (0.006)

Age 51–60 0.060*** –0.019*** 0.080*** –0.020** 0.043*** –0.017**
(0.006) (0.005) (0.010) (0.007) (0.007) (0.007)

Age 61 and older 0.043*** –0.026*** 0.087*** –0.033*** 0.034*** –0.023**
(0.007) (0.006) (0.015) (0.009) (0.008) (0.008)

Age missing –0.057* 0.017 –0.040 0.014
(0.026) (0.032) (0.025) (0.032)

Married 0.034*** –0.047*** 0.011 –0.038*** 0.039*** –0.051***
(0.005) (0.004) (0.009) (0.007) (0.006) (0.005)

Household size –0.003 0.006*** 0.002 0.002 –0.003 0.008***
(0.002) (0.001) (0.003) (0.002) (0.002) (0.002)

High school 0.001 –0.018* –0.006 –0.012 0.000 –0.020*
(0.009) (0.007) (0.017) (0.012) (0.010) (0.009)

Two-year degree –0.009 –0.023** –0.015 –0.023 –0.008 –0.022**
(0.010) (0.008) (0.018) (0.013) (0.011) (0.010)

Four-year degree or higher –0.012 –0.037*** –0.023 –0.038** –0.014 –0.035***
(0.010) (0.008) (0.018) (0.013) (0.011) (0.010)

Education missing 0.811*** –0.114*** 0.832*** –0.114**
(0.021) (0.031) (0.017) (0.037)

AMI 1–50 percent –0.175*** 0.007 –0.161*** 0.014 –0.194*** 0.004
(0.009) (0.006) (0.014) (0.008) (0.013) (0.009)

AMI 51–80 percent –0.217*** 0.013* –0.202*** 0.019* –0.224*** 0.008
(0.009) (0.006) (0.014) (0.009) (0.012) (0.009)

AMI 81–115 percent –0.261*** –0.003 –0.276*** 0.010 –0.254*** –0.011
(0.010) (0.008) (0.017) (0.011) (0.014) (0.011)

Hardship wage loss –0.140*** 0.020*** –0.116*** 0.017* –0.031*** –0.005
(0.005) (0.004) (0.009) (0.007) (0.007) (0.006)

Hardship other –0.121*** 0.022*** –0.139*** 0.032** 0.002 –0.007
(0.006) (0.004) (0.012) (0.010) (0.008) (0.007)

Hardship missing –0.299*** 0.018 –0.334*** 0.045 –0.172*** –0.013
(0.005) (0.019) (0.013) (0.055) (0.007) (0.021)

Debt-to-income ratio 0.013** 0.005 0.013 0.000 0.013** 0.008*
(0.004) (0.003) (0.007) (0.004) (0.005) (0.004)
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Mortgage amount 0.000 0.000*** 0.000 0.000*** 0.000* 0.000*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Mortgage amount missing 0.025 –0.060*** 0.048* –0.016 0.006 –0.087***
(0.013) (0.008) (0.023) (0.013) (0.015) (0.010)

Bankruptcy –0.014* 0.009 –0.031** 0.017* –0.002 0.004
(0.006) (0.005) (0.011) (0.008) (0.006) (0.007)

History of delinquency –0.016** 0.069*** –0.015 0.069*** –0.010 0.067***
(0.006) (0.006) (0.011) (0.010) (0.007) (0.007)

Foreclosure at registration –0.030*** 0.139*** –0.048*** 0.145*** –0.008 0.133***
(0.005) (0.006) (0.011) (0.010) (0.006) (0.007)

Fixed interest rate 0.014** 0.004 0.023* –0.006 0.005 0.011
(0.005) (0.004) (0.010) (0.007) (0.006) (0.006)

Conventional loan –0.006 –0.032*** –0.025** –0.029*** 0.007 –0.034***
(0.004) (0.004) (0.008) (0.006) (0.005) (0.005)

Prior junior lien –0.031*** 0.009 –0.027 0.019* –0.032*** 0.005
(0.008) (0.006) (0.014) (0.010) (0.009) (0.008)

Year home built 0.000*** 0.000* 0.000 0.000* 0.000*** 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Year built missing 0.494*** –0.229* 0.276 –0.406* 0.532** –0.106
(0.141) (0.114) (0.254) (0.177) (0.165) (0.149)

Square footage 0.000 0.000 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Square footage missing –0.026 –0.016 –0.010 –0.019 –0.019 –0.018
(0.024) (0.020) (0.045) (0.031) (0.026) (0.027)

Acres 0.000 –0.002*** –0.002 –0.001* 0.001 –0.002***
(0.001) (0.000) (0.001) (0.001) (0.001) (0.001)

Acres missing 0.032 0.014 0.024 0.065 0.032 –0.024
(0.029) (0.022) (0.045) (0.033) (0.035) (0.028)

Unemployment rate 0.011*** 0.000 0.013*** 0.000 0.008*** 0.000
(0.002) (0.001) (0.003) (0.002) (0.002) (0.002)

Constant –0.129 0.421*** 0.121 0.574*** –0.281 0.337*
(0.140) (0.113) (0.252) (0.174) (0.164) (0.148)

Mean 0.268 0.151 0.379 0.125 0.201 0.167
Observations 44,110 44,110 16,575 16,575 27,535 27,535
R2 0.071 0.053 0.062 0.056 0.049 0.050

Source: Authors’ tabulation based on OHFA administrative data (OHFA 2015b), CoreLogic property records 
(CoreLogic 2018).
Robust standard errors in parentheses.
* p < .05; ** p < .01; *** p < .001

Table A.4. (continued)

Full Sample
Receiving Unemployment 

Insurance
Not Receiving 

Unemployment Insurance

(1) 
Receipt

(2) 
Foreclosure

(3) 
Receipt

(4) 
Foreclosure

(5) 
Receipt

(6) 
Foreclosure
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Table A.5. Interaction Effects of Policy Regime on Registrants by Gender, Race, and Age

Variables
(1) 

Receipt
(2) 

Foreclosure

Post-regime 1 0.031*** –0.033***
(0.009) (0.008)

Post-regime 2 0.059*** –0.056***
(0.015) (0.011)

Female 0.014* –0.026***
(0.006) (0.006)

Black 0.021** 0.011
(0.007) (0.006)

Age 41–50 0.041*** –0.011
(0.007) (0.007)

Age 51–60 0.061*** –0.023**
(0.008) (0.007)

Age 61 and Older 0.049*** –0.037***
(0.011) (0.009)

Post-regime 1 x female 0.026** 0.002
(0.009) (0.008)

Post-regime 2 x female 0.040** 0.003
(0.013) (0.009)

Post-regime 1 x Black 0.016 –0.014
(0.011) (0.009)

Post-regime 2 x Black 0.016 –0.016
(0.016) (0.011)

Post-regime 1 x age 41–50 0.002 0.007
(0.011) (0.010)

Post-regime 1 x age 51–60 –0.003 0.007
(0.012) (0.010)

Post-regime 1 x age 61 and older –0.026 0.024
(0.015) (0.012)

Post-regime 2 x age 41–50 0.002 0.014
(0.017) (0.013)

Post-regime 2 x age 51–60 0.004 0.010
(0.017) (0.013)

Post-regime 2 x age 61 and older 0.025 0.011
(0.020) (0.014)

Control variables Y Y
Constant –0.116 0.424***

(0.140) (0.113)
Mean 0.268 0.151
Observations 44,110 44,110
R2 0.072 0.053

Source: Authors’ tabulation based on OHFA administrative data (OHFA 2015b), CoreLogic 
property records (CoreLogic 2018).
Note: Control variables are the same as those shown in table A.4 and include Hispanic, married, 
household size, education, AMI, hardship, DTI, mortgage amount, bankruptcy, history of delin-
quency, foreclosure at registration, fixed interest rate, prior junior lien, year built, square feet, 
acres, and monthly unemployment rate by county. Robust standard errors in parentheses.
* p < .05; ** p < .01; *** p < .001 
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Table A.6. Linear Probability Model Results, HHF Applicants 

Full Sample
Receiving Unemployment 

Insurance
Not Receiving 

Unemployment Insurance

(1)
Receipt

(2)
Foreclosure

(3)
Receipt

(4)
Foreclosure

(5)
Receipt

(6)
Foreclosure

Post-regime 1 0.051*** –0.041*** 0.001 –0.035*** 0.117*** –0.048***
(0.008) (0.005) (0.011) (0.007) (0.012) (0.008)

Post-regime 2 0.112*** –0.043*** 0.072*** –0.043*** 0.173*** –0.046***
(0.009) (0.006) (0.012) (0.008) (0.013) (0.009)

Female 0.016* –0.011* 0.013 –0.013* 0.027** –0.010
(0.007) (0.005) (0.009) (0.006) (0.010) (0.007)

Black –0.068*** 0.013* –0.043*** 0.019** –0.078*** 0.006
(0.008) (0.005) (0.011) (0.007) (0.011) (0.007)

Hispanic –0.037 0.027 –0.029 0.009 –0.038 0.041
(0.021) (0.014) (0.028) (0.019) (0.030) (0.021)

Age 41–50 0.001 –0.017** 0.006 –0.019* –0.006 –0.016
(0.009) (0.006) (0.012) (0.008) (0.014) (0.010)

Age 51–60 –0.013 –0.023*** 0.002 –0.028*** –0.031* –0.017
(0.009) (0.006) (0.012) (0.008) (0.014) (0.010)

Age 61 and older –0.018 –0.035*** 0.018 –0.049*** –0.038* –0.025*
(0.012) (0.008) (0.017) (0.010) (0.017) (0.011)

Age missing –0.115 –0.077 –0.102 –0.078
(0.078) (0.042) (0.076) (0.042)

Married 0.011 –0.022*** –0.010 –0.019* 0.017 –0.024**
(0.008) (0.005) (0.011) (0.007) (0.011) (0.008)

Household size 0.003 0.000 0.008* –0.001 –0.001 0.001
(0.003) (0.002) (0.004) (0.002) (0.004) (0.003)

High school 0.017 –0.018* 0.011 –0.025 0.019 –0.013
(0.014) (0.009) (0.019) (0.014) (0.019) (0.013)

Two-year degree 0.001 –0.026** –0.005 –0.038** 0.004 –0.015
(0.015) (0.010) (0.021) (0.015) (0.021) (0.014)

Four-year degree or 
higher

0.007 –0.027** –0.002 –0.040** 0.008 –0.014
(0.015) (0.010) (0.021) (0.015) (0.022) (0.014)

Education missing 0.205 –0.139*** 0.374*** –0.223*** 0.174 –0.107***
(0.226) (0.026) (0.030) (0.021) (0.275) (0.016)

AMI 1%–50% –0.022 0.005 –0.025 0.013 –0.034 –0.003
(0.011) (0.007) (0.015) (0.008) (0.018) (0.010)

AMI 51%–80% –0.048*** 0.028*** –0.035* 0.025** –0.061*** 0.029**
(0.012) (0.007) (0.016) (0.009) (0.018) (0.011)

AMI 81%–115% –0.091*** 0.036*** –0.080*** 0.026 –0.097*** 0.041**
(0.015) (0.010) (0.021) (0.013) (0.022) (0.015)

Hardship wage loss –0.138*** 0.017*** –0.075*** 0.005 –0.093*** 0.009
(0.008) (0.005) (0.013) (0.008) (0.013) (0.009)

Hardship other –0.129*** 0.020*** –0.121*** 0.025* –0.060*** 0.006
(0.009) (0.006) (0.018) (0.012) (0.013) (0.009)

Hardship missing –0.315 –0.148*** –0.737*** –0.002 –0.164 –0.190***
(0.192) (0.036) (0.022) (0.013) (0.218) (0.039)

Debt-to-income ratio 0.009 –0.001 0.018** –0.005 0.002 0.002
(0.006) (0.003) (0.007) (0.004) (0.008) (0.005)

(continued)
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Mortgage amount –0.000 0.000** –0.000 0.000** –0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Mortgage amount 
missing

–0.014 0.000 –0.004 0.030 –0.031 –0.026
(0.019) (0.011) (0.026) (0.017) (0.028) (0.015)

Bankruptcy –0.013 –0.003 –0.035** –0.003 0.008 –0.004
(0.009) (0.006) (0.013) (0.009) (0.013) (0.009)

History of delinquency –0.038*** 0.081*** –0.037** 0.074*** –0.031* 0.085***
(0.009) (0.007) (0.013) (0.011) (0.012) (0.010)

Foreclosure at 
registration

–0.039*** 0.074*** –0.044** 0.079*** –0.021 0.068***
(0.009) (0.007) (0.014) (0.012) (0.012) (0.009)

Fixed interest rate 0.028** –0.001 0.032* –0.020* 0.022 0.015
(0.009) (0.006) (0.013) (0.008) (0.012) (0.008)

Conventional loan –0.032*** –0.031*** –0.043*** –0.028*** –0.017 –0.034***
(0.007) (0.005) (0.009) (0.006) (0.010) (0.007)

Prior junior lien –0.051*** 0.007 –0.060** 0.015 –0.044* 0.000
(0.013) (0.008) (0.019) (0.011) (0.018) (0.011)

Year home built 0.000 –0.000 0.000 –0.000 0.000 –0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Year built missing 0.367 –0.148 0.371 –0.236 0.387 –0.081
(0.227) (0.143) (0.317) (0.202) (0.323) (0.203)

Square footage –0.000 –0.000** 0.000 –0.000 –0.000 –0.000**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Square footage 
missing

–0.029 0.007 –0.071 –0.003 0.042 0.016
(0.040) (0.022) (0.052) (0.030) (0.060) (0.031)

Acres –0.002 –0.001 –0.006*** –0.001 0.001 –0.001
(0.001) (0.000) (0.002) (0.001) (0.001) (0.001)

Acres missing 0.034 0.042 0.031 0.042 0.025 0.043
(0.039) (0.029) (0.049) (0.036) (0.060) (0.046)

Unemployment rate 0.004 0.002 –0.001 0.001 0.006 0.003
(0.002) (0.002) (0.003) (0.002) (0.004) (0.002)

Constant 0.332 0.252 0.439 0.369 0.129 0.170
(0.225) (0.142) (0.313) (0.200) (0.320) (0.203)

Mean 0.645 0.108 0.721 0.094 0.572 0.121
Observations 21,161 21,161 10,445 10,445 10,716 10,716
R2 0.047 0.043 0.031 0.042 0.040 0.045

Source: Authors’ tabulation based on OHFA administrative data (OHFA 2015b), CoreLogic property records (Core-
Logic 2018).
Robust standard errors in parentheses.
* p < .05; ** p < .01; *** p < .001

Table A.6. (continued) 

Full Sample
Receiving Unemployment 

Insurance
Not Receiving 

Unemployment Insurance

(1)
Receipt

(2)
Foreclosure

(3)
Receipt

(4)
Foreclosure

(5)
Receipt

(6)
Foreclosure
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