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Abstract
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1 Introduction

The world runs on collateral. In the United States, household debt comprises $15 trillion, and the

vast majority of this debt (80%) is secured with collateral, most commonly by the pledge of the

borrower's home (Federal Reserve Bank of New York, 2021). This housing collateral is central to

the resilience of the banking system and the economy (e.g., Bernanke et al., 1999; Kiyotaki and

Moore, 1997). Despite its economic importance, we know surprisingly little about how collateral

in�uences consumer credit demand or default behavior. Isolating the causal effect of collateral is

particularly dif�cult, as observed loan contract terms, including any collateral requirements, are

determined jointly in equilibrium between lenders and borrowers. In addition, consumer debt

markets are highly segmented: Some markets (e.g., mortgages and auto loans) always require

collateral while others (e.g., credit cards) rarely do.

Recent research challenges conventional notions regarding the role of collateral in lending

markets. Collateral has been traditionally viewed as a mechanism to encourage repayment by

increasing consumers' “skin in the game” and reducing moral hazard (e.g., Bester, 1985; Chan and

Thakor, 1987). However, research on mortgage defaults during the Great Recession and thereafter

�nds that collateral values have little bearing on repayment (Bhutta et al., 2017), with Ganong

and Noel (2023) estimating that 94% of defaults are associated with adverse life events. The con-

nections between collateral and mortgage default (reviewed recently by Foote and Willen, 2018)

suggest that it is an open question whether collateral directly in�uences consumer borrowing and

default behavior.

In this paper, we examine the impact of collateral requirements on consumer borrowing behav-

ior in a setting that is largely free from the standard endogeneity concerns. The Federal Disaster

Loan (FDL) program offers low-interest loans directly to households who have experienced a nat-

ural disaster (e.g., hurricane, tornado, wild�re) towards the repair of damage to their primary

residence and the replacement of destroyed belongings. These disasters produce large, exogenous

shocks: The median homeowner applying to this program has incurred $50,000 in uninsured dam-

ages.

If households choose a loan amount that is above a certain threshold, currently $25,000, they

are required to post their house as collateral. Alternatively, households can borrow at exactly the

threshold and avoid collateral requirements. No other loan terms change around the collateral

threshold. We can thus exploit this discontinuity to identify the effect of collateral on borrower

decisions.
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We speak to three pressing questions in the literature regarding consumer collateral. First,

do consumers value collateral? Findings that home equity is insuf�cient to explain mortgage re-

payment call into question whether pledging one's home in�uences borrowing decisions at orig-

ination. We leverage our setting to examine how collateral requirements affect credit demand.

Second, does collateral affect consumer defaults? Evidence that adverse life events are central to

mortgage default raise questions regarding the extent to which collateral affects repayment. We

develop an instrument for whether consumers supply collateral to examine the causal effect of

collateral on repayment. Third, what drives consumers' collateral concerns? Mortgage default

imposes a set of penalties on consumers: home equity losses but also moral/stigma effects, credit

score reductions, and relocation requirements (Guiso et al., 2013). While the literature shows that

consumers' borrowing behavior re�ects concerns beyond home equity, it has been unable to dis-

entangle the effects of these additional factors. Using a structural model, we separate the effects

of collateral-related incentives (home equity and relocation requirements) from the broader set of

repayment concerns (stigma and credit score effects) on borrowing decisions.

Do consumers value collateral? Figure 1 shows the distribution of loan amounts under each

of the three collateral threshold regimes used by the program. From 2005 to 2007, the maximum

uncollateralized loan amount was $10,000. This amount was increased to $14,000 in 2008, and to

$25,000 in 2014. Households are eligible to borrow as much as the amount of their uninsured dam-

ages, up to a program maximum of $240,000, or can instead choose to borrow a smaller amount.

The �gure shows that households frequently borrow at exactly the collateral threshold: 38% of all

borrowers with losses above the threshold (and 31% of all borrowers in the program) choose to

locate at the largest uncollateralized loan amount.

We can infer households' private value of collateral by measuring how much they deviate from

their ideal loan amount— the amount that they would have borrowed in the absence of the collat-

eral requirement — to avoid posting collateral. To estimate this counterfactual, we �rst employ a

difference-in-bunching estimator, which leverages variation in the collateral threshold over time.

To identify the impact of collateral, we compare the loan amounts for individuals with the same

amount of disaster-related damages, but under different collateral threshold regimes. The method

generates individual estimates of the amount given up to avoid posting collateral.

We �nd that households are highly sensitive to collateral rules: The median borrower is willing

to give up about 40% of their ideal loan to avoid collateral. Using a back-of-the-envelope calcula-
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Figure 1: Bunching in Loan Amounts

Note: This �gure plots the distribution of loan amounts for borrowers who own their
home. The maximum loan amount that does not require collateral changes over time
from $10,000 (2005-2007) to $14,000 (2008-2013) to $25,000 (2014-2018). The vertical axis
shows, for each time period, the percent of borrowers choosing the loan amount. For
example, 33% of borrowers in 2014-2018 chose a $25,000 loan. Households can borrow
up to $240,000 from the program.

tion, we translate households' collateral aversion into a net present value: The median household

is willing to forgo a bene�t of $26,000 to avoid securing the loan with their home. 1

We use two other approaches to estimate households' ideal loan amounts for comparison with

the difference-in-bunching results. Our �rst alternative approach uses a traditional bunching esti-

mator that extrapolates from the distribution below the threshold to estimate the “missing” mass

of the distribution above it (Kleven, 2016). We can then estimate households' collateral aversion

using the difference between households' ideal loan amounts and their selected loan amounts.

Our second alternative approach leverages the fact that households report the amount that they

would like to borrow on the initial loan application, which appears to be a strong proxy for their

ideal loan amount. Despite using different sources of identifying variation, our alternative meth-

ods reach similar estimates of the extent of collateral aversion — the median borrower is willing

to give up between 40 and 50 percent of their loan to avoid posting collateral.

1Using the interest rate demand curve for the loan program estimated by Collier and Ellis (2022), we also estimate
that the response to the collateral requirement is equivalent to the demand response from raising the program's average
interest rate by 200 basis points (from 2.5% to 4.5%).
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Does collateral affect consumer defaults? We examine the causal impact of collateral on de-

faults by exploiting the same time variation in the collateral threshold as the difference-in-bunching

estimation above. Consumers are more likely to bunch if the threshold is near their original loss

amount. For example, a consumer with a loss amount of $30,000 would be more likely to bunch

if the collateral threshold were $25,000 than if it were $10,000. We use changes in the collateral

threshold as an instrument for whether the borrower's loan is collateralized in a 2SLS estimation.

We �nd that collateral causally reduces default rates by about 35%. For context, a reduction of

this large magnitude is comparable to a 100-point increase in the borrower's credit score. Thus,

our analysis shows that the likelihood of default is highly sensitive to the commitment of a pri-

mary residence as collateral, indicating the important role that collateral plays in addressing moral

hazard in household lending.

What drives consumers' collateral concerns? For insights into the mechanisms underlying col-

lateral aversion, we turn to heterogeneity in bunching behavior across borrowers. We �nd that

collateral decisions re�ect a combination of �nancial and non-�nancial considerations. More cred-

itworthy borrowers (based on ex antecredit score and income) are more likely to bunch, support-

ing an advantageous selectioninterpretation of bunching behavior. The decision of these better-off

borrowers to avoid supplying collateral may result from their access to low-cost alternatives (e.g.,

private credit) that are unavailable to less creditworthy borrowers. Similarly, consumers are more

likely to bunch when disaster loan interest rates increase relative to private market rates. Regard-

ing non-�nancial considerations, we �nd that among borrowers who are already underwater on

their existing home loans (i.e., their LTV ratios exceed 1) and so have no equity at stake, around

30% still bunch at the threshold to avoid posting their homes as collateral. This bunching behavior

seems to re�ect consumers' attachment to their homes.

We develop a structural model to assess the weight that consumers place on attachment to the

home when making collateral decisions. In this model, households can borrow at low interest

rates when providing collateral, but doing so risks home equity and would require households

to relocate from a home to which they may be attached if they default. Alternatively, households

can borrow at a higher interest rate on an unsecured loan in the private market. We estimate the

model using our reduced form �ndings of households' ideal loan amounts and the in�uence of

collateral on default risk. We observe each borrower's home equity and so can separately identify

how attachment to the home affects their decision to supply collateral. We �nd that the median

household has a home attachment of $11,000, which represents the value that the consumer places

on losing the home. For comparison, as the median borrower has $78,000 in home equity, this

home attachment increases the perceived penalty of collateralized default by around 15% if the
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borrower loses all home equity in the process. Thus, consumers' collateral aversion suggests an

important wedge between how borrowers and lenders evaluate collateral.

We provide some of the �rst evidence of the impact of collateral requirements on household

borrowing and repayment behavior. A large literature examines the central role of collateral in

the �nancial system and macroeconomy. Collateral values amplify business cycles, in�uence the

transmission of monetary policy, and appear to be an important driver in the Great Depression

and Great Recession (Bernanke, 1983; Gertler and Bernanke, 1989; Gan, 2007; Mian and Su�, 2014).

Prior research on collateral decisions has almost exclusively focused on corporate borrowing (e.g.,

Jimenez et al., 2006; Benmelech and Bergman, 2009; Chaney et al., 2012; Calomiris et al., 2017;

Luck and Santos, 2019), with recent papers exploring how legal changes affect the relative value

of collateral or creditor rights (Cerqueiro et al., 2016; Ersahin et al., 2019; Costello, 2019; Zevelev,

2020). While this literature has focused on the market value of collateral, our analyses show that

consumers' valuation comprises a mixture of �nancial and non-�nancial components such as at-

tachment to the home. These non-�nancial components suggest a type of friction and can rational-

ize prior research showing that homeowners are averse to borrowing against their homes through

reverse mortgages (Nakajima and Telyukova, 2017) and reluctant to walk away from their homes,

even when severely underwater on their mortgages (Bhutta et al., 2017; Ganong and Noel, 2020).

By estimating the causal effect of collateral on the likelihood of default, we also inform an

extensive loan contracting literature on the role of collateral in mitigating moral hazard in credit

markets (Berger and Udell, 1990; Boot and Thakor, 1994; Coco, 2000; Jiménez and Saurina, 2004;

Berger et al., 2011; Ioannidou et al., 2019). Recent work in this area has sought well-identi�ed

settings to disentangle causal channels (O'Malley, 2020; Gertler et al., 2021). Our results offer

new empirical support for the important role that collateral can play in mitigating asymmetric

information to expand access to consumer credit (Bester, 1985; Chan and Thakor, 1987).

We �nd that collateral concerns sharply reduce homeowners' willingness to default, providing

new evidence to the literature on household �nancial decision-making around mortgage default

(Guiso et al., 2013; Agarwal et al., 2017; Gupta and Hansman, 2022). The existing literature empha-

sizes homeowners' considerations, such as home equity and the option value of potential changes

in house prices, as well as the consequences of default, including moral considerations and direct

�nancial costs. In contrast to prior work, we are able to isolate the threat of forced relocation from

other motivations. Although the Federal Disaster Loan program's contract design would not be

provided in a competitive private market, it nonetheless preserves the core economic trade-off

that borrowers face: Securing a loan with one's home expands credit access but comes at the risk
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of losing the house. As a result, we expect consumers to carry the attitudes toward collateral that

we document into other borrowing and repayment decisions. 2

Finally, we add to a growing literature assessing how consumers manage climate risks (e.g.,

Gallagher and Hartley, 2017; Bakkensen and Barrage, 2022; Bernstein et al., 2019; Keys and Mul-

der, 2020; Deryugina et al., 2018; del Valle et al., 2022). The costs of severe climate events are

growing. For example in the U.S., an average of 3 disasters each year exceeded $1 billion in dam-

ages in the 1980s; that number has grown to 15 in the last decade (USD 2022, NOAA, 2022). These

trends underscore the importance of effective government climate policies to help households

and their communities recover. Our analysis is one of the �rst investigations of a key federal re-

covery program (Begley et al., 2020; Billings et al., 2022; Collier and Ellis, 2022). By channeling

low-interest loans into affected communities, the program intends to facilitate reinvestment. Our

�ndings show that households' reluctance to pledge their homes limits this reinvestment channel.

2 Data and Setting

This section describes the Federal Disaster Loan (FDL) program and our data, drawing on material

from FEMA (2019) and the program's Of�ce of Disaster Assistance (2018).

2.1 Federal Disaster Loan Program Overview

Since the FDL program began in 1953, it has made roughly $60 billion in recovery loans as of

2019. Administered by the Small Business Administration (SBA), the program is authorized to

lend to households for the repair of uninsured damages to their primary residence, its contents

(e.g., appliances, furniture), and their automobiles. Though it predominantly lends to households,

the program also lends to businesses and non-pro�ts. In 2017, households comprised 80% of

applicants and 70% of the total loan volume. We limit our analysis to household lending.

Effectively all (98%) of household FDL applications are associated with a presidential disaster

declaration. For these declarations, FEMA coordinates the local response, establishing temporary

of�ces in affected neighborhoods. Households harmed by the disaster are encouraged to register

with these FEMA of�ces. Households with incomes below a certain threshold (typically 125% of

the federal poverty line) are referred to a FEMA grant program, which pays to repair or replace

2The existing literature emphasizes that consumer credit behavior is often in�uenced by characteristics of the setting
(e.g., motivation for borrowing, recovery process, see Karlan and Zinman, 2019; Gross et al., 2021), and we expect that
these characteristics similarly may in�uence the speci�c magnitude of consumer collateral aversion in other contexts.
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their lost property. FEMA refers households above the income threshold to the FDL program to

apply for a loan. FEMA gives these households a summary sheet that describes disaster loans,

including eligible loan amounts, interest rates, and collateral requirements. (Appendix A includes

the summary sheet for Hurricane Harvey.) These households are then automatically contacted

(via email, robocalls, and letters) by the FDL program.

A household's eligibility depends on the issuance of a disaster declaration for its county, in-

curring a loss from the disaster, and some portion of the loss being uninsured. Figure 2 shows the

geographic distribution of the program, and illustrates its broad use across the contiguous U.S.

with an emphasis on the Gulf and South Atlantic coasts. The black areas in the �gure denote ZIP

codes that have had at least one borrower in our data.

Figure 2: ZIP Codes with FDL Borrowers, 2005 to 2018

Note:Figure shows which ZIP codes had at least one borrower in our sample from 2005 to 2018.

2.2 Data, Lending Decisions, and Terms

Our data include all household FDL applications from 1 January 2005 to 31 May 2018 in the 50

U.S. states and the District of Columbia. During that time, the program received over 1 million

applications and disbursed $12.5 billion in approved loans to 285,260 households. We restrict our

analyses to borrowers who have incurred real estate losses to their primary residence, a sample
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of 222,436 households. Only real estate is used to secure loans in the program: this restriction

facilitates comparisons between homeowners who do and do not collateralize their loans.

Lending decisions. The program is “a good faith lender and will only make a disaster loan if

there is reasonable expectation that the loan can be repaid” (SBA, 2020). It collects information on

an applicant's income from the IRS, outstanding debts from credit reports, and property damages

from an onsite loss inspection. This onsite inspection also assesses the value of the home once it

has been repaired. Lending decisions largely depend on the interaction of the applicant's credit

score andexistingdebt-service-to-income (DTI) ratio (excluding the new disaster loan). While the

rules vary over time, the program generally approves applicants with a credit score of at least 620

and an existing DTI below 40. Approximately 60% of homeowners who apply to the program are

approved.

Table 1 describes the credit scores and DTIs of borrowers. The average credit scores of FDL

borrowers is 695, below that of GSE mortgage borrowers, but around the national average. The

average borrower has a DTI of 33, which is similar to GSE mortgage borrowers. 3 Around 70% of

borrowers have a mortgage; they have a median loan-to-value (LTV) ratio of 0.7 on their existing

home loans.

Loan Terms. The program can lend up to $200,000 for damages to the residence and up to a

combined total of $40,000 in damages to their contents and automobiles. The average loan amount

is $52,816 (median of $25,609) with a 2.47% interest rate, 22 year maturity, and $261 monthly

payment (Table 1).

Collateral requirements. The program does not make lending decisions based on borrower col-

lateral, nor does the borrower's interest rate depend on the provision of collateral. However, the

program requires homeowners to secure their loans with collateral if the loan amount exceeds a

certain threshold.4 Over our window of observation, the program used three different collateral

thresholds, $10,000 from 2005-2007, $14,000 from 2008-2013, and $25,000 from 2014-2018. If the

borrower secures the loan with collateral, the program places a lien on the home. About 70% of

borrowers have an existing mortgage, and the disaster loan is a subordinated claim to existing

3Speci�cally, the average U.S. FICO score was 689 in 2011 (the middle year of our data, Experian, 2020) and around
765 for the GSEs' mortgage borrowers (Fannie Mae, 2019; Freddie Mac, 2019). The program's underwriting require-
ments are less stringent regarding both DTI and credit score than the GSEs. For example in 2017, the 99th percentile
borrower has a DTI of 50 for Fannie Mae, versus a DTI of 79 for the FDL program. Similarly, the 1 st percentile borrower
has a credit score of 632 for Fannie Mae, compared to 531 in the FDL program.

4Online Appendix B examines applicants with losses around the collateral threshold and shows that income, credit
score, DTI, loan approval rates, loan decision times, and interest rates are all smooth through the collateral threshold.
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Table 1: Summary Statistics of Federal Disaster Loan Borrowers

Percentiles

Mean SD p10 p50 p90

Income 86,973 64,190 34,802 72,787 148,751
Credit Score 695 76 593 693 798
DTI (%) 33 22 9 32 55
Home Equity 117,689 159,569 81 77,622 285,532
Mortgage LTV (%) 70 40 24 69 108
Loss Amount 101,697 118,478 13,263 50,844 270,396
Insurance Claims 30,838 67,726 0 1,137 112,590
Loan Amount 52,816 66,880 10,025 25,610 144,927
Interest Rate (%) 2.47 0.82 1.69 2.69 3.12
Maturity (Years) 22 25 6 29 30
Monthly Payment 261 271 58 160 606

Note: Monetary values in 2018$. Table includes data on 197,470 borrowers. Income, DTI, Equity, LTV, Loss Amount,
and Insurance Claims are winsorized at the 0.5% and 99.5% levels. “Income” is annual adjusted gross income. “Credit
Score” is the FICO score of the primary applicant. “DTI” is the household's existing total monthly debt service pay-
ments as a percent of monthly income. “Mortgage LTV” only includes households with mortgages and is the combined
loan-to-value ratio on their existing home loans. “Loss Amount” is the program's onsite assessment of property losses.

home debt. As a result, the program's claim on the home may not fully collateralize the disaster

loan.5

For a collateralized home loan in any credit market, including this one, posting collateral con-

tributes to the hassle costs of borrowing as it requires additional documentation and may delay

loan disbursement. For disaster recovery loans, the incremental documentation for collateralizing

the loan is small: The loan is already underwritten and the property assessed in-person regardless

of securing the loan. The additional documentation entails an agreement allowing the lender to

place a lien on the property. We return to the discussion of hassle costs in Section 5.1.

Decision and Disbursement Times. The median lending decision occurs 58 days after the disas-

ter declaration date, and the median �nal loan disbursement occurs 61 days following the decision

date. Larger loans take longer to disburse. The longer duration may be due, in part, to the ad-

ditional processing needed to collateralize a loan. However, a longer duration can also come at

the request of borrowers. According to program administrators, borrowers typically schedule

disbursements to match contractor work�ow and can receive disbursements in segments.

Regarding disbursement delays from collateralizing, the program secures the loan when to-

tal disbursements exceed the collateral threshold. The program provides an initial disbursement

amount up to the collateral threshold; the second disbursement pushes the loan balance above the

5Pan et al. (2023) examine how the program's collateral rules affect small business borrowers' loan amounts.
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threshold, which adds to disbursement times. 6 The agency's multiple disbursement approach re-

duces concerns that borrowers may avoid posting collateral in order to get their loan more quickly.

Collections. The program allows for loans to be adjusted in cases of hardship by suspending

payments and/or extending the loan's maturity, though interest on the loan continues to accrue

during a deferment (Federal Register, 1997). The program takes the following actions if the bor-

rower defaults, which are described in publicly available program documentation. First, the pro-

gram transfers the delinquent debt to the Treasury Offset Program, which garnishes a portion of

funds (e.g., tax refunds and social security payments) typically paid to an individual to pay down

the loan balance (Treasury Offset Program, 2021). Second, the program reports the default to the

credit bureaus who register it as charged-off Federal debt. Third, if the loan is collateralized, the

program “may liquidate collateral securing a loan" (Federal Register, 2014). In addition to the pro-

gram's documents, legal blogs describe the risks of securing a disaster recovery loan with one's

home, e.g., “If you put up real estate as collateral for the loan and later default, like by failing to

make the payments, the lender might foreclose" (Loftsgordon, 2022).

In summary, the program uses similar mechanisms to the private sector, as private lenders may

also adjust loan terms due to hardship and use a combination of credit reporting, garnishment, and

collateral seizure in response to nonrepayment. While each of these tools incentivizes repayment,

it is possible that consumers have a different perception of the likelihood that the government

will collect on collateral relative to a private lender. Similar to private markets, securing a loan

with one's home in our setting expands access to low-cost credit but comes at the risk of losing

the home. As a result, we expect that consumers would approach other borrowing decisions with

the attitudes re�ected in our �ndings. We further discuss the potential external validity of our

�ndings in the conclusion.

2.3 Loss Amounts and Loan Amounts

The application process offers additional insights on households' borrowing needs and proceeds

as follows. Households �rst allow the program to verify their income, examine their credit report,

and conduct an onsite loss inspection to determine the amount of property damages. The loss

amount caps the applicant's eligible loan amount. After the loss inspection, the applicant meets

with a loan of�cer to �nalize the application. The applicant then requests a loan amount, which

6The timing of disbursements below the threshold is the same for borrowers who ultimately collateralize their loans
and those who do not. The �rst disbursement (up to the collateral threshold) arrives a median of 51 days after the
decision date. The second disbursement (above the threshold) arrives a median of 82 days after the �rst disbursement.
The data do not clarify if the delay in disbursements is due to securing the loan or at the behest of the borrower because
of contractor work�ow.
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is capped at the loss amount. The program processes the application and renders a decision on

whether to approve the loan. The lending decision does not depend on the loan amount, and the

borrower can costlessly adjust the loan amount until its disbursement.

The median household incurred $51,000 in damages, only $1,000 of which was insured (Ta-

ble 1). Almost 48% of borrowers received no insurance claims payment for their damages. The

low amount of insurance claims re�ects a combination of households who are uninsured and oth-

ers who are underinsured against the disaster. For example, many consumers, even those in very

vulnerable locations, do not buy �ood insurance (Walsh, 2017). Similarly, an insured household

might have insuf�cient coverage: The National Flood Insurance Program has a maximum cover-

age limit of $250,000 on the home structure and does not tend to cover basements. As a result, a

large insurance coverage gap exists, especially for �oods (e.g., about 70% of Hurricane Harvey-

related �ood damage was uninsured, Larsen, 2017).

Panel A of Figure 3 shows the distributions of the loss amount and disbursed loan amount.

These values are centered based on the prevailing collateral threshold (e.g., 100% on the hori-

zontal axis is $10,000 from 2005-2007 while 100% is $25,000 from 2014-2018). The loss amount is

smooth across the collateral threshold. The �gure shows substantial bunching in the loan amount:

One third of all borrowers choose a �nal loan amount at exactly the collateral threshold. Among

borrowers whose losses exceed the collateral threshold, 38% choose a loan amount at the thresh-

old.7

Panel B of Figure 3 illustrates the strong relationship between losses and loan amounts. The

dashed, 45-degree line marks the case in which loan amounts equal loss amounts. The �gure

shows that below the collateral threshold, they nearly do. Borrowers choose loan amounts that

are slightly smaller than their loss amounts, suggesting that they may supplement the loan with

some out-of-pocket funds such that their ideal loan amount is not necessarily the full loss amount.

Loss amounts and loan amounts have a Pearson correlation of � = 0 :87 below the threshold.

Above the threshold, loan amounts diverge from the 45-degree line (as borrowers adjust to avoid

collateral) but continue to increase in the loss amount ( � = 0 :70).

Panel A of Figure 3 also includes the density of the amount that borrowers originally requested

on their loan applications. The summary sheet given to households by FEMA lists the collateral

requirements (Online Appendix A), and some households appear cognizant of this requirement

when making an original request. However, the majority of bunching occurs afterwards, suggest-

7We also observe some bunching at 200% (which represents $50,000 in 2014-2018). This bunching is likely due
to additional requirements on loan disbursements exceeding $50,000: The applicant must acquire a building permit,
document the total estimated cost of the project, account for all �nancing for the project, and document completed
work through receipts or an onsite progress inspection.
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