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Abstract

This paper reports results from a randomized field experiment that offered distressed credit
card borrowers more than $50 million in debt forgiveness and over 27,500 additional months
to repay their debts. The experimental variation effectively randomized interest rates and re-
payment periods for debts held by 11 large credit card issuers. Merging information from the
experiment to administrative tax and bankruptcy records, we find that lowering a borrower’s
interest rates increased debt repayment and decreased bankruptcy filing in the five years follow-
ing the treatment. Lower interest rates also increased the probability of being employed for the
most financially distressed borrowers. In contrast, we find little impact of a longer repayment
period on debt repayment, bankruptcy, or employment. We show that this null result can be
explained by the presence of two offsetting mechanisms: a positive short-run effect of increased
borrower liquidity and a negative long-run effect of exposing borrowers to more default risk.
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During the 2007-2009 financial crisis, U.S. policymakers implemented a series of reforms to en-
courage lenders to forgive or restructure distressed mortgage debt in an attempt to stimulate the
broader economy.! Over the same time period, many credit card issuers began reducing financ-
ing fees and lengthening repayment periods for their most financially distressed cardholders, while
lobbying government officials for permission to extend even more generous concessions to these indi-
viduals.? In theory, forgiving or restructuring distressed debts can increase aggregate consumption
and employment during economic downturns by decreasing debt overhang (e.g. Hall 2011, Eggert-
son and Krugman 2012, Mian, Rao, and Sufi 2013, Mian and Sufi 2014). Debt relief programs can
also be ex-post efficient in regular economic conditions if debt contracts are incomplete (Bolton
and Rosenthal 2002, Bolton and Scharfstein 2006) or there are negative spillovers from loan default
(e.g. Campbell et al. 2010, Mian, Sufi, and Trebbi 2011, Guiso, Sapienza and Zingales 2011).% To
date, however, there is little empirical evidence on how forgiving or restructuring distressed debt
affects borrowers.

This paper provides new evidence of the impact of debt relief and debt restructuring using a
large randomized field experiment matched to administrative tax and bankruptcy records. The
experiment was designed and implemented by one of the largest non-profit credit counseling or-
ganizations in the United States. Eleven large credit card issuers agreed to offer lower interest
rates and longer repayment periods to approximately 40,000 distressed credit card borrowers that
contacted the non-profit organization between January 2005 and August 2006. The median inter-

est rate reduction (3.69 percentage points) decreased the typical borrower’s financing charges by

!These reforms included the Hope Now initiative that asked lenders to prevent adjustable-rate mortgages from
increasing to higher rates at the first mortgage rate reset, the Home Affordable Refinancing Program (HARP) that
provided federal guarantees on refinances of eligible mortgages, and the Home Affordable Modification Program
(HAMP) that provided financial incentives to modify distressed mortgages. See Agarwal et al. (2012) for estimates
of the ex-post effects of HAMP, and Mayer et al. (2014) for estimates of the ex-ante effects of announcing a similar
type of mortgage modification program by Countrywide Financial Corporation.

2In the U.S., credit card issuers are not allowed to simultaneously reduce a borrower’s original principal and
significantly lengthen his or her repayment period. In cases where the original principal can be reduced, credit
card borrowers are normally required to pay off the remaining debt in just a few months. The Financial Services
Roundtable, which represents more than 100 large financial companies, and the Consumer Federation of America,
a large consumer rights advocate, proposed amending these regulations to allow issuers to pilot a program that
would have forgiven up to 40 percent of a credit card borrower’s original principal, restructured the remaining
principal to be repaid over a number of years, and deferred any income taxes owed on the forgiven principal until
after the full debt was paid off. Reports indicated that many of the largest credit card issuers were interested
in participating in the proposed pilot program. For example, see http://www.huffingtonpost.com/2008/10/30/
banks-asking-for-credit-c_n_139478.html

3There may also be important ex-ante effects of allowing ex-post loan modifications. See Bolton and Rosenthal
(2002) for a discussion of the ex-ante and ex-post efficiency of debt relief when debt contracts are incomplete, and
Mayer et al. (2014) for estimates of the ex-ante response to the announcement of a mortgage modification program.


http://www.huffingtonpost.com/2008/10/30/banks-asking-for-credit-c_n_139478.html
http://www.huffingtonpost.com/2008/10/30/banks-asking-for-credit-c_n_139478.html

$1,712, a 50.83 percent reduction, and the median repayment period increase (just over 4 months)
reduced the typical borrower’s minimum payment by $26.68, a 6.15 percent reduction. In total,
treated borrowers were offered more than $50 million in reduced financing charges and over 27,500
additional months to repay their debts as a part of the experiment.

We separately identify the effects of lower interest rates and longer repayment periods using
two unique features of the experiment. First, each of the 11 credit card issuers participating in
the experiment offered a different combination of interest rate and monthly payment reductions.
Second, individual borrowers in our sample owed different amounts to the participating issuers.
As a result, otherwise similar borrowers received very different interest rate and repayment period
offers. This sizable cross-borrower variation allows us to isolate the effects of each debt modification
by comparing the impact of the randomized experiment across borrowers that differed in their
“potential treatment intensity,” that is the interest rate and minimum payment offers that they
actually received if assigned to the treatment group or the offers that they would have received if
assigned to the control group.

We measure the effects of the randomized experiment using three administrative datasets
matched for the purposes of this study. Debt repayment is measured using administrative records
from the credit counseling organization. Financial distress is measured using court bankruptcy
records. Earnings, employment, and 401k contributions are measured using tax data from the
Social Security Administration (SSA). The matched dataset allows us to estimate the medium-
run effects of the lower interest rates and longer repayment periods across a range of important
outcomes.

We begin our analysis by estimating the reduced form impact of lower interest rates and longer
repayment periods on borrower outcomes. We find that lower interest rates had significant ex-post
benefits for both lenders and borrowers, particularly when given to the most financially distressed
borrowers. The median interest rate reduction increased the probability of debt repayment for
these distressed borrowers by 2.50 percentage points, a 16.92 percent increase from the control
group mean, with back-of-the-envelope calculations suggesting that lender profits increased by at
least $23 per borrower. We find that lower interest rates also decreased the probability that the
most distressed borrowers filed for bankruptcy protection in the next five years by 1.36 percentage

points, an 11.98 decrease, and increased the probability of being employed over the same time period



by 1.69 percentage points, a 2.17 percent increase. The estimated effects of lower interest rates on
both earnings and 401k contributions are small and not statistically significant for most borrowers.
The only exception is borrowers unemployed just prior to the experiment, whose earnings decreased
by $2,077 and whose 401k contributions decreased by $60.14.

In sharp contrast, we find that there are no economically significant benefits of a longer repay-
ment period. Lengthening the repayment period via lower minimum payments had little impact
on debt repayment, with the 95 percent confidence interval ruling out treatment effects larger than
0.15 percentage points. The median payment reduction also increased the probability of filing for
bankruptcy protection in the next five years by a statistically insignificant 0.70 percentage points,
a 6.75 percent increase from the control group mean. There were also no detectable effects of
lower minimum payments on employment, earnings, or 401k contributions for any borrowers in our
sample. Taken at face value, these reduced form results suggest that either liquidity constraints
are not an important driver of borrower behavior in our setting, or that a longer repayment period
is an ineffective way to alleviate liquidity constraints.

In the second part of the paper, we attempt to disentangle the channels driving these surprising
reduced form effects using a simple economic model that includes both (1) strategic default risk from
debt overhang and (2) non-strategic default risk from potentially binding liquidity constraints. We
show that lower interest rates increase repayment by decreasing borrowers’ incentive to strategically
default at the beginning of the repayment program through increased solvency, and by decreasing
borrowers’ exposure to non-strategic default risk at the end of the repayment program through a
shorter repayment period. In contrast, lower minimum payments have an ambiguous impact on
repayment rates primarily due to two opposing channels: a decrease in non-strategic default at
the beginning of the repayment program through the lower required payments, and an increase
in exposure to non-strategic default risk at the end of the repayment program through a longer
repayment period.*

A key insight from the model is that it is possible to estimate bounds for these competing

channels using treatment effects from different points during the repayment program. In particular,

4The model also implies that lower minimum payments change the option value of repayment, and hence the
incentive to default strategically. The direction of this strategic effect is ambiguous as lower payments both increase
future flexibility, increasing the option value of repayment, and transfer a portion of the debt burden into the future,
decreasing the option value of repayment. We assume throughout that the liquidity effect net of these indirect
strategic channels remains positive. See Section IV for additional details.



we use the fact that some of the theoretical channels only operate when both treatment and control
borrowers are still enrolled in the repayment program, while other channels only operate when one
or both groups has completed the repayment program, to back out the implied importance of each
mechanism. We find that at least 85.2 percent of the reduced form interest rate effect is due to a
decrease in strategic default at the beginning of the repayment program, with less than 14.8 percent
of the reduced form effect explained by the decreased exposure to non-strategic default risk at the
end of the repayment program. In contrast, we find that both liquidity and exposure effects are
important drivers of the reduced form minimum payment effect. Consistent with the model, we
find that the lower minimum payments decreased liquidity-based defaults early in the repayment
program, but that this positive liquidity effect was nearly exactly offset by increased exposure to
default risk at the end of the repayment program.

Our findings highlight the potential unintended consequences of restructuring debts to have
a longer repayment period when borrowers face significant and persistent default risk. These
results also help to reconcile our reduced form estimates with the large literature documenting
the importance of liquidity constraints in a variety of settings (e.g. Gross and Souleles 2002,
Johnson, Parker, and Souleles 2006, Agarwal et al. 2007, Parker et al. 2013, Agarwal et al.
2015). For example, there is recent evidence that mortgage defaults decrease and non-durable
consumption increases just after anticipated reductions in mortgage interest rates, with no evidence
of an anticipatory response before the rate resets (Di Maggio, Kermani, and Ramcharan 2014, Keys
et al. 2014, Fuster and Willen 2015). The lack of any anticipatory response are consistent with the
idea that liquidity constraints severely constrain borrower behavior. However, the prior literature
has been largely unable to identify specific programs or policies that can alleviate these liquidity
constraints. This paper contributes to this literature by showing that a longer repayment period is
an ineffective way to increase liquidity, at least in this context.

This paper is also related to an emerging literature estimating the impact of mortgage mod-
ifications on borrower outcomes. There is evidence that mortgage modifications made through
the Home Affordable Modification Program modestly decreased foreclosure rates and defaults on
non-mortgage debt, although it is unclear whether the effects were driven by lower interest rates,
principal reductions, or extensions to the repayment period (Agarwal et al. 2012). There is also

evidence from cross-sectional comparisons that suggests that principal forgiveness is more effective



than other types of mortgage modifications (Haughwout, Okah, and Tracy 2010), and recent theo-
retical work suggests that payment deferrals are likely to increase the probability of default unless
paired with some sort of debt relief (Eberly and Krishnamurthy 2014). We view our results are
being broadly consistent with these findings, although in a very different setting.

Finally, this paper is related to recent work estimating the effects of consumer bankruptcy
protection, which combines elements of both debt relief and debt restructuring. There is evidence
that bankruptcy protection decreases recipients’ financial distress (Dobbie, Goldsmith-Pinkham,
and Yang 2015) and increases recipients’ earnings and employment (Dobbie and Song 2015). There
is also evidence that the consumer bankruptcy system provides implicit health insurance (Gross and
Notowidigdo 2011, Mahoney 2015) and can generate positive spillovers on aggregate consumption
and employment during a financial crisis (Dobbie and Goldsmith-Pinkham 2014). However, none
of these papers are able to identify the mechanisms through which bankruptcy protection benefits
debtors, or whether lenders might also benefit from ex-post debt relief or debt restructuring.

The remainder of this paper is structured as follows. Section I describes the institutional setting
and experimental design. Section II details our data and empirical design. Section III presents our
reduced form results. Section IV provides a simple economic model to interpret our estimates.

Section V concludes.

I. Background and Experimental Design

A. Background

The randomized trial described in this paper was implemented by Money Management International
(MMTI), the largest non-profit credit counseling agency in the United States. Founded in 1958, MMI
provides financial guidance, credit counseling, bankruptcy counseling, and housing counseling to
its clients via phone and in-person sessions. In 2013, MMI counseled over 160,000 clients and
conducted over 2,000 community educational sessions.

One of the most important products offered by MMI is a debt management plan (DMP), a
structured repayment program that simultaneously repays all of a borrower’s unsecured creditors.
Enrolled borrowers make a single monthly payment to MMI that is then disbursed to each unse-

cured creditor. The monthly payment also includes a small fee that partially covers the costs of



administering the plan. The remaining administrative costs are covered by “fair-share” payments
from creditors that are proportional to the amount of debt repaid. In exchange for voluntarily
enrolling in the repayment program, creditors reduce the borrower’s monthly payments, lower or
eliminate interest payments and late fees, and stop recording the debt as delinquent on the bor-
rower’s credit report. The repayment program usually takes about three to five years to complete,
with the exact length depending on the terms offered by creditors and the amount of debt to be
repaid. The minimum payment to each creditor typically ranges from two to three percent of the
initial debt each month. While in theory borrowers can choose to contribute more than the mini-
mum amount, in practice the vast majority of borrowers use the minimum payment amount (see
Appendix Figure 1). In our sample, the average monthly payment for the control group is 2.38
percent of initial debt holdings, or about $437 per month.

In practice, the DMP is typically presented to clients along with a number of other repayment
options. The first option for most borrowers is to liquidate their assets and repay their debts
immediately, although relatively few distressed borrowers have enough assets to make this a viable
option.? A second and typically more attractive option is to file for bankruptcy protection. Chapter
7 bankruptcy allows borrowers to discharge their unsecured debts and avoid debt collection in
exchange for any non-exempt assets and any court fees. In practice, repayment rates in Chapter 7
average less than one percent (Sullivan et al. 1989) and Chapter 7 court fees averaged $921 before
2005 to $1,377 after 2005 (GAO 2008). In our data, 5.78 of the control group files for bankruptcy
protection in the year following their first MMI counseling session.

Borrowers who are not eligible or not interested in filing for bankruptcy protection usually have
two remaining options. The first is to continue making their current payments. In a representative
call provided to the research team, MMI explained to the client that “if you continue making the
minimum payment of $350, it will take you 348 months to repay your credit cards and you will
have to spend about $21,300 in financing charges.” The second option is to enroll in a repayment
program. In calls with clients, MMI explained that if the client enrolled in MMI’s structured
repayment program, her payments would “drop to $301, and you would repay all of your credit
cards in 56 months and only have $3,800 in financing charges. That is a savings of about $17,500.”

In our data, 31.85 percent of the control group enrolls in a DMP, and 11.93 percent completely

5Private communication with MMI.



repay their debts through the program.

Creditor participation in the repayment program is also voluntary. From a creditor’s perspec-
tive, there are at least three reasons to prefer the DMP to outside options such as insisting on full
repayment or negotiating a bilateral workout with the borrower. First, the DMP allows participat-
ing creditors to internalize many of the externalities associated with bilateral loan modifications,
including positive effects on the ability to repay debts and negative effects on the incentive to
repay non-modified debts. Second, MMI eliminates the need for each creditor to conduct their
own eligibility screens and negotiations by helping to match borrowers to the appropriate debt
product. Finally, the DMP may increase total recovery rates through higher repayment and lower
delinquency rates.”

Each year, MMI administers over 75,000 DMPs that repay nearly $600 million in unsecured debt.
Nationwide, it is estimated that non-profit credit counselors administer approximately 600,000
DMPs that repay unsecured creditors between $1.5 and $2.5 billion each year (Hunt 2005, Wilshusen

2011).

B. Experimental Design

In 2003, MMI and 11 large credit card issuers agreed to offer lower interest rates and longer
repayment periods to a subset of borrowers enrolled in the structured repayment program. The
purpose of the experiment was to evaluate the effect of more borrower-friendly loan terms on
repayment rates and the average recovery amount, particularly for the most financially distressed
borrowers. The 11 participating credit card issuers are among the largest unsecured creditors in
the United States, collectively holding over 50 percent of borrowers’ unsecured debt in our sample.

The resulting randomized experiment was conducted between January 2005 and August 2006.”

Creditors have a number of options to collect unpaid debts if a delinquent borrower does not enroll in a repayment
program or fails to make the required payments. These options include collection letters or phone calls, in-person
visits at home or work, wage garnishment orders, and asset seizure orders (Hynes, Dawsey, and Ausubel 2013, Dobbie
and Song 2015). Borrowers can make these collection efforts more difficult by ignoring collection letters and calls,
changing their telephone number, or moving without leaving a forwarding address. Borrowers can also leave the
formal banking system to hide their assets from seizure, change jobs to force creditors to reinstate a garnishment
order, or work less so that their earnings are not subject to garnishment. Finally, borrowers can discharge unsecured
debts through the consumer bankruptcy system. Cross-sectional comparisons suggest that individuals enrolled in a
DMP are less likely to file for bankruptcy (Staten and Barron 2006) and less likely to report financial distress (O’Neill
et al. 2006) compared to otherwise similar individuals.

"Many of the credit card issuers that participated in the experiment subsequently offered more borrower-friendly
loan terms to borrowers contacting MMI during the financial crisis. These improved concessions were typically limited
to the most financially distressed borrowers. Unfortunately, data from this time period are not available.



The experimental population consisted of approximately 80,000 prospective clients that con-
tacted MMI during the sample period. Each client was randomly assigned to a credit counselor,
conditional on the client’s state of residence, reference type, and contact date. In two week inter-
vals, each credit counselor rotated between assigning every client to either the control or treatment
group. Counselors were strictly instructed not to inform prospective clients of the randomized trial
or whether the client was assigned to the treatment or control group. MMI conducted frequent
audits of the counselors to ensure that the experimental procedures were followed.

Clients assigned to the treatment group were offered a repayment program with lower interest
rates and longer repayment periods than they would have received if they had been assigned to the
control group. Borrowers offered a lower interest rate had lower financing costs through a shorter
repayment period, not lower monthly payments. Thus, lower interest rates are more likely to
benefit borrowers by increasing their solvency, not be decreasing liquidity constraints. Conversely,
borrowers offered a longer repayment period had lower minimum monthly payments but somewhat
higher financing costs, and is therefore likely to benefit borrowers by decreasing the probability of a
binding liquidity constraint. Of course, the effects of both treatments will be mediated through the
benefits and costs of the program characteristics as perceived by borrowers in our sample, including
any behavioral responses to the particular way in which program characteristics are described. For
example, it is possible that borrowers will view a reduction in financing charges as being more
beneficial than the equivalent interest rate reduction. It is therefore important to interpret the
results with the framing of the repayment program in mind. Importantly, however, the repayment
program was described in exactly the same way to borrowers in the treatment and control groups
during the experiment. As a result, the internal validity of the experiment will be unaffected by
this issue.

Conditional on having at least one debt with a participating bank, the median interest rate
reduction was 3.69 percentage points, a 43.5 percent decrease from the control group mean of 8.50
percent. The median monthly payment reduction was 0.14 percent of initial debt, a 5.8 percent
decrease from the control group mean of 2.38 percent of initial debt. Appendix Table 1 further
details the effect of these treatments on various repayment program attributes for a representative
borrower. Panel A presents program attributes using the control means for debt ($18,212), the

monthly payment (2.38 percent of debt), and the interest rate (8.50 percent). Panel B and C show



how each program attribute changes with various interest rate and monthly payment treatments.
The median interest rate reduction would shorten the repayment period by about four months,
a 8.00 percent change, and decrease the financing charges by $1,712, a 50.83 percent change.
For the same representative borrower, the median monthly payment reduction would lengthen the
repayment period by four months and increase the financing charges by $289, a 8.29 percent change.

Importantly, each of the 11 issuers participating in the experiment offered a different bundle
of interest rate and monthly payment reductions. Interest rate reductions for treated borrowers
ranged from 4.0 to 9.9 percentage points, while minimum monthly payment reductions ranged from
0.0 to 0.5 percent of the initial debt. Moreover, borrowers owed different amounts to each of the
participating issuers. As a result of these two institutional features, otherwise similar borrowers
in our data received very different interest rate and monthly payment reductions when treated.
For example, moving from the 25th to the 75th percentile interest rate reduction shortens the
repayment period by about 3.5 months and decreases the financing charges by $1,521. Similarly,
moving from the 25th to the 75th percentile monthly payment reduction increases the repayment
period by just over five months, and the financing charges by $387. In Section II.C, we explain
how we use this cross-borrower variation in treatment intensity to isolate the effects of each debt
modification. Intuitively, our approach compares the impact of the randomized experiment across
borrowers that differed in the interest rate and repayment period changes that they would have

received if treated.®

II. Data and Empirical Design

A. Data Sources and Sample Construction

To estimate the impact of the randomized treatments, we match counseling data from MMI to
administrative tax and bankruptcy records. This section describes the construction and matching

of each dataset.

8There is also significant independent cross-borrower variation in the treatment intensity. While over 30 percent
of eligible borrowers received above median reductions for both interest rates and monthly payments, 19.4 percent
received above median reductions for only interest rates and 9.9 percent received above median reductions for only
monthly payment reductions. The remaining 40.0 percent of borrowers received below median reductions for both
interest rates and monthly payments. See Appendix Table 2 for additional details on the treatment bundles offered
by each issuer and Appendix Figure 2 for a graphical illustration of the potential treatment intensities for borrowers
in our sample.



The counseling data provided by MMI include information on all prospective clients eligible
for the randomized trial. The data include detailed information on each individual’s unsecured
debts, assets, liabilities, monthly income, monthly expenses, homeownership status, number of
dependents, treatment status, enrollment in a repayment program, and completion of a repayment
program. The data also include information on the date of first contact, state of residence, who
referred the individual to MMI, the assigned counselor, and an internal risk score that captures the
probability of finishing a repayment program. We normalize the risk score to have a mean of zero
and standard deviation of one in the control group and top-code all other continuous variables at
the 99th percentile.

We also use the data provided by MMI to calculate potential treatment intensity for each
individual in our sample. Recall that there is significant variation in potential interest rate and
monthly payment reductions as a result of the participating issuers offering different concessions
to treated borrowers. To measure this variation in treatment intensity, we calculate the interest
rate and monthly payment for all individuals as if they had been assigned to both the control
and treatment groups using the concessions detailed in Appendix Table 2. We then calculate the
difference between the control interest rate and the treatment interest rate for each individual, and
the control monthly payment and treatment monthly payment for each individual. These interest
rate and monthly payment differences are our individual-level measures of potential treatment
intensity.”

Information on bankruptcy filings comes from individual-level PACER bankruptcy records. The
bankruptcy records are available from 2000 to 2011 for the 81 (out of 94) federal bankruptcy courts
that allow full electronic access to their dockets. These data represent approximately 87 percent of
all bankruptcy filings during our sample period.! We match the credit counseling data to PACER
data using name and the last four digits of the social security number. We assume that unmatched
clients did not file for bankruptcy protection during the sample period, and control for state fixed

effects in all specifications to account for the fact that we do not observe filings in all states.

9We have information on interest rates and minimum payments for the 19 largest creditors in the sample, including
all 11 of the credit card issuers participating in the experiment. For the 16.7 percent of debt holdings held by smaller
creditors, we assume an interest rate of 6.7 percent and a minimum payment of 2.25 percent. These assumptions
follow MMTI’s internal guidelines for calculating expected DMP payments. Results are also robust to a wide range of
alternative assumptions.

10See Gross, Notowidigdo, and Wang (2014) for additional details on the bankruptcy data used in our analysis.
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Information on labor market outcomes and 401k contributions comes from administrative tax
records from the SSA. The SSA data are available from 1978 to 2013 for every individual who
has ever acquired a SSN, including those who are institutionalized. Illegal immigrants without a
valid SSN are not included in the SSA data. Information on earnings, employment, and annual
401k contributions come from annual W-2s.!! Individuals with no W-2 in any particular year are
assumed to have had no earnings or 401k contributions in that year. Individuals with zero earnings
are included in all regressions throughout the paper. We match the credit counseling data to the
tax data using the full social security number. We are able to successfully match 95.3 percent of
the counseling data to the SSA data. The probability of being matched to the SSA data is not
significantly related to treatment status (see Panel D of Table 1).

We make two sample restrictions to the final dataset. First, we drop individuals that are not
randomly assign to counselors because they need specialized services such as bankruptcy counseling
or housing assistance. Second, we drop individuals with less than $850 in unsecured debt or more
than $100,000 in unsecured debt to minimize the influence of outliers. These cutoffs correspond
to the 1st and 99th percentiles of the control group, respectively. The resulting estimation sample
consists of 40,496 individuals in the control group and 39,243 individuals in the treatment group.
Our sample for the employment and 401k outcomes is further restricted to 76,008 individuals

matched to the SSA data.

B. Descriptive Statistics and Experiment Validity

Table 1 presents descriptive statistics for the treatment and control groups. The average borrower
in our sample is just over 40 years old with 2.15 dependents. Sixty-four percent of borrowers are
women, 63.5 percent are white, 17.2 percent are black, and 8.9 percent are Hispanic. Forty-one
percent are homeowners, 44.1 percent are renters, and the remainder live with either a family
member or friend. The typical borrower in our data has just over $18,000 in unsecured debt, with
about $9,600 of that debt being held by a credit card issuer participating in the randomized trial.
Monthly household incomes average about $2,450, and monthly expenses average about $2,150.

Panel B of Table 1 presents baseline outcomes for the year before contacting MMI. Individual

HThe SSA data also include information on mortality and Disability Insurance receipt. Very few individuals in
our data die or receive Disability Insurance during our sample period, and estimates on these outcomes are small and
not statistically different from zero.
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earnings in the SSA data are approximately $23,500, slightly lower than the self-reported household
earnings reported in the MMI data. These results suggest that either some individuals in our sample
are not the sole earner in the household, or that there is upward bias in the self-reported earnings.
Eight-five percent of borrowers in our sample are employed at baseline according to the SSA data.
Baseline bankruptcy rates are very low, 0.3 percent, likely because individuals are unlikely to
contact a credit counselor if they have already received bankruptcy protection. Finally, baseline
401k contributions are $373 for borrowers in our sample.

Panel C of Table 1 presents measures of treatment intensity calculated using the MMI data.
Including zeros, the mean minimum payment reduction is 0.09 percent of initial debt, a 3.78 percent
change from the control group mean of 2.38 percent of initial debt. Treatment reduces interest
rates by an average of 2.6 percentage points, a 31.7 percent change from the control mean of 8.50
percent. The median minimum payment and interest rate reductions are both larger than the
mean reductions reported in Table 1, at 0.14 percent of initial debt and 3.69 percentage points,
respectively.

Column 3 of Table 1 tests for balance. We report the difference between the treatment and
control group controlling for state by reference group by date fixed effects — the level at which
clients were randomly assigned to counselors. Standard errors are clustered at the counselor level.
The means of all of the baseline and treatment intensity variables are similar in the treatment and
control groups. Only one of the 24 baseline differences is statistically significant at the ten percent
level and the p-value from a F-test of the joint significance of all of the variables listed is 0.723,
suggesting that the randomization was successful.

Appendix Table 3 presents additional tests for balance. Following our main specification de-
scribed below, we regress each baseline variable on the interaction of treatment eligibility and
potential treatment intensity. All regressions control for potential treatment intensity and strata
fixed effects, and cluster standard errors at the counselor level. Consistent with our results from
Table 1, we find no statistically significant relationships between our baseline measures and the

interaction of treatment eligibility and potential treatment intensity.

12



C. Empirical Strategy

We estimate the impact of lower interest rates and minimum monthly payments using the following

reduced form specification:

yit = o+ Pitreat; - Arate; + Patreat; - Apayment; + fsArate; + BaApayment; +vX; + e (1)

where y;; is the outcome of interest for individual ¢ in year ¢, treat; is an indicator variable equal
to one if individual ¢ was assigned to the treatment group, Arate; is the difference between the
control and treatment interest rate for individual 7, Apayment; is the difference between the control
and treatment monthly payment for individual ¢, and X; is a vector of state by reference group
by date fixed effects that account for the stratification used in the randomization of individuals to
counselors. We also include the individual controls listed in Table 1 when estimating equation (1).
We cluster standard errors at the counselor level in all specifications.!?

Equation (1) isolates the effect of each treatment by comparing the impact of the randomized
experiment across borrowers that differed in their potential treatment intensities. We therefore
interpret any treatment effect differences across these borrowers as the causal effect of the different
treatment intensities. Our empirical strategy is closely related to earlier work using variation in
treatment exposure interacted with state or federal law changes. For example, Card (1992) esti-
mates the impact of minimum wage laws on wages, employment, and education using across-state
variation in the fraction of workers earning less than a new federal minimum wage. Similarly, Cur-
rie and Gruber (1996) estimate the impact of health insurance eligibility on health care utilization
and child health using across-state and across-group variation in the number of children eligible for
Medicaid. However, in contrast to these earlier studies, the treatment and control groups in our
setting are determined by random assignment.

One potential threat to our interpretation of the results is that the observed treatment effect

differences may be the result of other, unrelated factors. For example, it is possible that individuals

2Note that equation (1) assumes that that there are no direct effects of treatment eligibility and that the impact
of lower interest rates and longer repayment periods are linear and additively separable. Consistent with the first
assumption, our reduced form results are unchanged when we add an indicator for treatment eligibility, and the
coefficient on the indicator for treatment eligibility is small and not statistically different from zero. To partially test
the second assumption, Appendix Table 4 presents non-parametric results using bins of treatment intensity that do
not rely on these functional form assumptions. The results are broadly consistent with linear and additively separable
treatment effects, although large standard errors makes a precise test of these assumptions impossible.
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with greater sensitivity to interest rate or monthly payment changes are more likely to borrow from
the issuers who offered more generous debt modifications during the randomized experiment. In
this scenario, estimates of equation (1) would be biased upwards because we would attribute the
larger treatment effect solely to the more generous debt modification, not the greater sensitivity
of the individuals who chose that bank. Conversely, our estimates would be biased downwards if
these individuals with greater sensitivities are less likely to borrow from the issuers who offered
more generous debt modifications.

To partially test the validity of our identifying assumption, Appendix Table 5 examines whether
our potential treatment intensity variables capture all of the relevant variation in issuer specific
treatment effects. Our identifying assumption would be violated if borrowers from a particular
issuer systematically experience smaller or larger treatment effects than would be predicted from
the potential treatment intensity variable. Appendix Table 5 reports coefficients of indicators for
holding debt with each of the 11 credit card issuers participating in the experiment interacted with
treatment eligibility. We also control for treatment eligibility interacted with potential treatment
intensity, potential treatment intensity, the individual controls listed in Table 1, strata fixed effects,
and non-interacted indicators for holding debt with each of the 11 credit card issuers. None of the
credit card issuers have systematically larger or small treatment effects once we control for the
direct effect of lower interest rates and lower minimum payments, and the p-values from F-tests
of the joint significance of the issuer interactions range from 0.369 to 0.940. None of the results
suggest that our identifying assumption is invalid in our setting.

To provide additional evidence on this issue, Appendix Table 6 presents subsample results
by predicted treatment intensity.'®> We first use the baseline characteristics available from Table
1 to calculate predicted treatment intensity for all borrowers in our sample. We then estimate
results interacting our treatment effect with an indicator for having an above or below median
predicted treatment intensity. There are larger effects of interest rate changes for borrowers with low

predicted treatment intensity, although only the point estimate on starting repayment is statistically

13 Appendix Table 7 describes the correlates of potential treatment intensities. Borrowers with larger potential
interest rate changes are less likely to be black, less likely to have children, more likely to be homeowners, and have
higher baseline earnings. Borrowers with larger potential monthly payment changes are also less likely to be black,
are at lower risk of default as measured by MMI’s standardized risk score, and have lower baseline earnings. Not
surprisingly, borrowers with more debt with issuers participating in the experiment and less debt with issuers not
participating in the experiment have larger potential treatment intensities.
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significant. For monthly payments, we find results that are more negative for borrowers with low
predicted treatment intensity, but again only the earnings result is statistically significant. These
results suggest that our main results may be modestly biased towards zero. Our estimates should

be interpreted with this potential issue in mind.™

IT1. Results

A. Debt Repayment

Table 2 present estimates of the impact of lower interest rates and lower minimum payments on
starting and completing a structured repayment program. We report the coefficient on treatment
eligibility interacted with the potential percentage point change in interest rates, and the coeflicient
on treatment eligibility interacted with the potential percentage point change (multiplied by 100)
in the required minimum payment. All specifications control for potential treatment intensity,
the baseline controls listed in Table 1, and strata fixed effects. Standard errors are clustered at
the counselor level throughout. Figure 1 presents analogous results for each percentile of debt

repayment.

Interest Rate Results: There is an economically significant impact of lower interest rates (i.e. shorter
repayment periods and lower financing costs) on both starting and completing repayment. Borrow-
ers offered the median interest rate reduction of 3.69 percentage points were 1.84 percentage points
more likely to start a repayment program, a 5.79 percent increase from the control group mean of
31.85 percent. Figure 1 shows that both treatment and control borrowers exit the repayment pro-
gram at high rates, with only 13.66 percent of the control group completely repaying their debts.
The effect of lower interest rates remains roughly constant throughout the repayment program,
with treated borrowers being 1.62 percentage points, or 11.88 percent, more likely to repay their
debts compared to control borrowers.

Columns 2-3 and 5-6 of Table 2 present estimates for borrowers with above and below median

baseline debt-to-income ratio, a proxy for financial distress. The more generous debt modifications

14 A third potential test of our identifying assumption would be to compare the effects of treatment eligibility for
borrowers with different creditors but identical treatment intensities (i.e. borrowers with all debts held by one of the
three issuers that reduced interest rates by 9.9 percentage points and reduced monthly payments by 0.4 percentage
points). Unfortunately, there are too few borrowers meeting these criteria to provide empirically informative tests of
our identifying assumption.
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were originally meant to be implemented only for more financially distressed borrowers, and sub-
sequent reforms have primarily targeted these types of individuals. We find that borrowers with
above median debt-to-income ratios were 3.18 percentage points more likely to start and 2.50 per-
centage points more likely to complete repayment if offered the median interest rate cut, a 16.92
percent increase from the control mean for this subsample. In comparison, there were no statis-
tically significant effects of lower interest rates on borrowers with below median debt-to-income
ratios.

Appendix Tables 8-10 present additional subsample results by gender, ethnicity, and homeown-
ership. For each of these three subgroups, there are no clear theoretical predictions as to which
group will benefit most from either lower interest rates or lower monthly payments. We find that
the effect of interest rates on repayment was larger for female borrowers, but did not systematically
differ by ethnicity or homeownership. Lower monthly payments had little impact on all borrowers.

We conclude this section by considering whether lenders benefit from offering lower interest
rates. To shed light on this issue, we conduct a back-of-the-envelope calculation of the expected
value of debt with and without the lower interest rate. To simplify the calculation, we assume that
the lender is risk neutral and does not discount future payments. We also assume that borrowers
repaid ten percent of any outstanding debt that is not repaid through the repayment program.
Unfortunately, repayment rates outside of the repayment program is not available in our data.
Credit card issuers participating in the experiment suggested that the average repayment rate for
observably similar borrowers ranged from 6.5 percent to 14.5 percent during our sample period.!?
Given the wide range of estimates, we also report expected value calculations assuming repayment
rates of zero and 20 percent to explore the robustness of our results to this assumption.

The average borrower in the control group repays 19.97 percent of his or her debt through the
structured repayment program. Assuming a ten percent repayment rate on the 80.03 percent of debt
that is not repaid through the program, this implies that the average borrower in the control group
repays approximately $5,790 of his or her debt. The median interest rate cut increases the amount
repaid by about 2.0 percent, implying that the average treated borrower repays approximately
$5,813 of his or her debt. Thus, lenders gain approximately $23 for each borrower offered the median

interest rate reduction. If the outside repayment rate is zero percent, lenders gain approximately

5Private communication with MMI and anonymous credit card issuers.
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$58 per borrower. If the outside repayment rate is 20 percent, however, lenders lose approximately
$14 for each borrower offered the median interest rate reduction. These calculations suggest that
there is likely a modest ex-post benefit to creditors of reducing interest rates, but that we cannot
rule out small ex-post losses for creditors participating in the experiment. The ex-post benefits
to creditors are also clearly larger if the lower interest rates were only given to more financially

distressed borrowers.

Monthly Payment Results: In contrast to the interest rate results above, we find little impact of
lower minimum payments (i.e. longer repayment periods and higher repayment costs) on repayment
rates. The point estimates for both starting and completing a repayment program are small and
not statistically different from zero. The 95 percent confidence intervals rule out treatment effects
larger than 2.4 percentage points for starting a repayment program, and 1.5 percentage points for
completing a repayment program. Figure 1 shows that these results hold over every percentile
of debt repayment. We also find no effect of lower minimum payments for borrowers with either
above or below median debt-to-income ratios, or among any of the subsample groups we consider
in Appendix Tables 8-10.

The null effect of a longer repayment period is particularly surprising given a large and influential
literature documenting liquidity constraints in a number of otherwise similar settings (e.g. Gross
and Souleles 2002, Johnson, Parker, and Souleles 2006, Agarwal et al. 2007, Parker et al. 2013).
For example, recent work suggests that anticipated mortgage interest rate reductions decrease the
probability of default and increase non-durable consumption, with no evidence of effects just before
the rate resets (Di Maggio, Kermani, and Ramcharan 2014, Keys et al. 2014, Fuster and Willen
2015). Our results suggest that either liquidity constraints are not an important driver of borrower
behavior in our data, or that a longer repayment period is an ineffective way to alleviate these

liquidity constraints. We return this issue in Section IV.

B. Bankruptcy

Table 3 presents estimates of the effect of debt modifications on bankruptcy filing in the five
years following the experiment, a proxy for financial distress and an important outside option for

borrowers in our sample. Bankruptcy allows most borrowers to discharge their unsecured debts in
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exchange for either their non-exempt assets or the partial repayment of debt. Bankruptcy filings are
reported on a borrower’s credit report for 7 to 10 years, potentially decreasing access to new credit
(Liberman forthcoming) and new employment opportunities (Bos, Breza, and Liberman 2015).
However, conditional on filing, there is evidence that bankruptcy protection improves recipients’
labor market outcomes, health, and financial well-being (Dobbie and Song 2015, Dobbie, Goldsmith-
Pinkham, and Yang 2015). MMI discusses these costs and benefits of bankruptcy with most
borrowers, and 10.36 percent of the control group files for bankruptcy in the first five years filing

the experiment.

Interest Rate Results: There was a modest impact of lower interest rates on bankruptcy filing. Over
the first five years, borrowers offered the median interest rate reduction were 0.99 percentage points
less likely to file for bankruptcy, a 9.61 percent decrease from the control mean of 10.36 percent. In
Appendix Table 11, we show that the decrease in bankruptcy filing is largely driven by reductions
in the second and third post-experiment years. Consistent with our repayment results, we also
find larger effects for borrowers with above median debt-to-income levels. The median interest
rate reduction decreases the probability of filing for bankruptcy by 1.36 percentage points for these
borrowers, a 9.67 percent decrease from the control mean for that subset of individuals. There
are much more modest effects for borrowers with below median levels of debt, although relatively
large standard errors means that the difference is not statistically significant (p-value = 0.152).
The bankruptcy filing effects are also somewhat larger for female and non-white borrowers, though
again neither difference is statistically significant.

If lower interest rates only impact bankruptcy through increased debt repayment, we could
use treatment eligibility as an instrumental variable for repayment. The resulting two-stage least
squares estimates would measure the local average treatment effect of debt repayment for borrowers’
induced to repay because of the experiment. These estimates would be approximately equal to our
reduced form bankruptcy estimates divided by the “first stage” repayment results presented in
Table 2, implying that debt repayment decreases the probability of filing for bankruptcy by about
46.23 percentage points. Of course, it is likely that lower interest rates also effect bankruptcy filing
through other channels and that these calculations overstate the true effects of debt repayment on

bankruptcy filing.
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Monthly Payment Results: Over the first five years following the experiment, the median monthly
payment reduction increased the probability of filing for bankruptcy by a statistically insignificant
0.70 percentage points, with slightly larger point estimates for borrowers with above median debt-
to-income ratios. In Appendix Table 11, we show that there are statistically significant increases in
the probability of filing in the fifth post-experiment year, suggesting that lower monthly payments
may exacerbate financial distress at the end of the experiment while having no positive or negative

effects at the beginning of the experiment.

C. Labor Market Outcomes

Table 4 presents estimates of the effect of debt modifications on annual employment and earnings
averaged over the first five years following the experiment. Lower interest rates and longer repay-
ment periods could theoretically effect labor market outcomes through a number of channels. For
example, debt modifications could increase labor supply by protecting wages from creditor gar-
nishments that occur when an employer is compelled by a court order to withhold a portion of an
employee’s earnings to repay delinquent debt. Debt modifications could also impact either labor
supply or labor demand market changes in the credit score and credit access (e.g. Herkenhoff 2013,
Bos, Breza, and Liberman 2015, Herkenhoff and Phillips 2015) or through the effect of financial

distress on productivity (e.g. Mullainathan and Shafir 2013).

Interest Rate Results: The estimated effect of interest rates on employment and earnings is small
and relatively imprecisely estimated in the full sample of borrowers. The 95 percent confidence
interval for the employment effect ranges from -0.41 to 1.89 percentage points, while the 95 percent
confidence interval for the earnings ranges from -$649 to $347. The effect of lower interest rates on
employment is larger for borrowers with above median debt-to-income ratios, although the effect
on earnings remains small and imprecisely estimated. For these heavily indebted borrowers, the
median interest rate reduction increased employment rates by 1.69 percentage points over the first
five post-randomization years, a 2.17 percent increase from the control mean.

Consistent with our repayment and bankruptcy results, we find similar effects by gender, eth-
nicity, and homeownership. However, Appendix Table 12 reveals contrasting labor market effects

by baseline employment status. Lower interest rates decrease earnings by $2,077 for borrowers who
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were unemployed in the year prior to the experiment, while having essentially no effect on bor-
rowers employed at baseline. The employment effects are also negative for borrowers unemployed
at baseline, but the estimates are not statistically significant. These results suggest that the debt
relief provided by lower interest rates may decrease labor supply for borrowers most on the margin
of work.

In contrast to the relatively modest spillover effects of lower interest rates, Dobbie and Song
(2015) find that Chapter 13 bankruptcy protection increases annual earnings by $5,562 and annual
employment by 6.8 percentage points. There are at least three potential explanations for these
contrasting results. First, bankruptcy protection discharges approximately 80 to 85 percent of the
typical bankruptcy filer’s unsecured debt (Dobbie, Goldsmith-Pinkham and Yang 2015), compared
to a 9.63 percent reduction of unsecured debt offered by the lower interest rate treatment in our
experiment. Second, Chapter 13 bankruptcy also protects future wages from garnishment and
allows filers to retain most assets. It is plausible that bankruptcy protection has a larger effect on
labor market outcomes because of either the increased debt forgiveness or the independent effects of
wage garnishment and asset seizures protections. Finally, it is possible that bankruptcy protection
has a larger impact on labor market outcomes due to the different populations served by our
experiment and the bankruptcy system. Dobbie and Song (2015) show that dismissed bankruptcy
filers experienced large and permanent decreases in both earnings and employment, while borrowers
in the control group of our experiment have similar employment probabilities and earnings following
the experiment. These data suggest that borrowers in our sample are not subject to the same types
of earnings and expense shocks as the typical Chapter 13 filer, potentially reducing the potential

benefits of debt relief.

Monthly Payment Results: The estimated effect of minimum payments on labor market outcomes
is also small and relatively imprecisely estimated across all types of borrowers, including those
who were unemployed prior to the experiment. In the full sample, the 95 percent confidence
interval for employment ranging from -1.38 to 0.26 percentage points, while for earnings the 95
percent confidence interval ranges from -$428 to $570. None of the estimates suggest economically

meaningful effects of a longer repayment period on labor market outcomes.
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D. 401k Contributions

Table 5 presents estimates of the effect of debt modifications on 401k contributions, a proxy for
savings, averaged over the first five years following the experiment. Debt relief and debt restructur-
ing can either crowd out savings by increasing the return to paying one’s debts instead, or increase

savings by decreasing financial distress.

Interest Rate Results: The estimated effect of interest rates on 401k contributions is small and
relatively imprecisely estimated in the full sample, with the 95 percent confidence interval ranging
from -$49.20 to $10.09 for the median interest rate reduction. We find similar effects across baseline
financial distress, gender, ethnicity, and homeownership. Consistent with our labor market results,
however, we find that lower interest rates decrease 401k contributions by $60.14 for borrowers who
were unemployed in the year prior to the experiment. In Appendix Table 13, we find similar results
for borrowers with zero 401k contributions at baseline. These results suggest that the debt relief
provided by lower interest rates may decrease savings for borrowers most on the margin of work,

and hence most on the margin of contributing to a 401k.

Monthly Payment Results: The estimated effect of minimum payments on 401k contributions is
also small in both the full and subsample results, with the 95 percent confidence interval ranging

from -$12.00 to $42.80 for the median minimum payment reduction in the full sample.

E. Robustness Checks

Appendix Table 14 presents estimates using a variety of specifications to assess the robustness of our
main specification. Panel A of Appendix Table 14 reports intent-to-treat results with the standard
baseline controls. Consistent with our main results, the intent-to-treat estimates suggest large
increases in both starting and completing the repayment program, with a large but not statistically
significant decrease in the probability of filing for bankruptcy protection. As previously discussed,
Appendix Table 4 shows that these intent-to-treat estimates are essentially zero for borrowers with
no debt with participating creditors and larger and more precise for borrowers with debts held by
creditors with relatively larger interest rate reductions.

Panel B of Appendix Table 14 reports estimates of equation (1) with no baseline controls, and
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Panel C reports estimates with both the baseline controls from Table 1 and counselor fixed effects.
In both cases, the results are nearly identical to those reported above.

Finally, Panel D of Appendix Table 14 reports estimates of equation (1) where the p-values are
calculated using a nonparametric permutation test. Specifically, we first create 5,000 “placebo”
samples where we randomly re-assign treatment status to individuals within the randomization
strata. We then calculate the fraction of treatment effects from these 5,000 placebo samples that
are larger (in absolute value) than the treatment effects from the true sample. We find that our
main results are robust to this alternative method of calculating standard errors. If anything, we

obtain somewhat smaller p-values from the nonparametric permutation procedure.

IV. Model of Debt Repayment

This section develops a simple economic model to disentangle the mechanisms underlying the
reduced form treatment effects. The model clarifies how lower interest rates increase repayment by
decreasing borrowers’ incentive to strategically default at the beginning of the experiment through
increased solvency, and by decreasing borrowers’ exposure to non-strategic default risk at the end
of the experiment through a shorter repayment period. In contrast, lower minimum payments
have an ambiguous impact on repayment rates due to two competing channels: a decrease in non-
strategic default and an ambiguous change in strategic default at the beginning of the experiment
through increased liquidity, and an increase in exposure to non-strategic default risk at the end of
the experiment through a longer repayment period.

An important insight of the model is that it is possible to bound the empirical importance
of these strategic, liquidity, and exposure effects using estimates from different points during the
experiment. Estimating these bounds is important for two reasons. First, it is critical to know the
extent to which the interest rate effect is driven by the mechanical reduction in default through
the exposure effect. These exposure effects are unique to policies that affect the repayment period,
and estimates that operate through these exposure effects are unlikely to be externally valid in
other settings. The second reason it is important to estimate bounds on each channel is to better
understand the null result for a longer repayment period. There is extensive evidence that otherwise

similar borrowers are liquidity constrained (e.g. Gross and Souleles 2002) and a number of recent
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policies explicitly target illiquid borrowers, yet our reduced form estimates suggest that either
liquidity constraints are less prevalent than previously thought or that a longer repayment period
is an ineffective way to address these liquidity constraints. Understanding which scenario holds will

help guide future research and policy efforts.

A. Model Setup

In the following we omit individual subscripts from the model parameters to simplify notation.
Individuals are risk neutral and maximize the present discounted value of disposable income at a
subjective discount rate 5. In each period ¢, individuals receive earnings y; = p + €;, where € are
i.i.d. shocks drawn from a known mean zero distribution f(e) and p is assumed to be both known
and positive. Debt payments begin at ¢ = 0 and are set at a constant level d for the repayment
program of length P, so that d; = d for t < P and d; =0 for t > P.

In each time period 0 < ¢t < P, individuals observe their income draw y; and decide whether
to make the required debt payment d or default on the remaining debt payments. If an individual
defaults on the remaining payments in period ¢ for any reason, she loses her current income draw
y: and receives the constant amount x in period ¢ and all future time periods. To capture the idea
of a potentially binding liquidity or credit constraint, we also assume that borrowers automatically
default if net income y; — d; falls below threshold v, regardless of value of future cash flows.

Borrowers’ default behavior is described by a path of cutoff values ¢¢, so that a borrower defaults
if y» < ¢. The default cutoff ¢, combines the optimal strategic response of liquid borrowers to
low income draws ¢; and the non-strategic response of illiquid borrowers that may or may not be
optimal. The appendix provides additional details on the value functions, first order conditions,

and derivations of the above results.

B. Model Predictions

Motivated by the experiment, we consider the comparative statics of lower interest rates and lower

minimum payments on debt repayment.

Interest Rate Prediction: The lower interest rate treatment increase debt repayment through

two complimentary effects: (1) a decrease in treated borrowers’ incentive to strategically default
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while both treatment and control borrowers are enrolled in the repayment program, and (2) a
decrease in treated borrowers’ exposure to non-strategic default risk while control borrowers are
still enrolled in the repayment program and treatment borrowers are not.

Proof — See Appendix A.

The interest rate treatment I reduced overall financing charges by shortening the repayment
period for treated borrowers relative to control group borrowers, P! < P¢, without changing the
monthly debt payments d/ = d = d. For 0 < t < P!, shortening the length of the repayment
period brings borrowers in any given period P¢ — P! periods closer to finishing the repayment
program, increasing the expected value of continuing the repayment program. This increase in the
expected value of repayment decreases the optimal default cutoff ¢; for liquid borrowers during
this time period. However, disposable income for 0 < ¢ < P! remains the same, so there is no
difference in the probability that a borrower defaults due to the liquidity constraint v during this
time period. In other words, there will only be an increase in repayment for 0 < t < P! if the
optimal default cutoff ¢} is the relevant margin for at least some borrowers.

For P! < t < P, default rates mechanically drop to zero for treated borrowers as they have
completed the repayment program. However, control borrowers can still default on their debt if
either the liquidity-based cutoffs bind over this time period. Lower interest rates can therefore
increase debt repayment even if borrowers never strategically default (i.e. if borrowers only default
due to a binding liquidity constraint) if there is sufficient liquidity-based default risk near the end
of the repayment program that at least some borrowers continue to exit repayment. In what follows

we refer to this as the “exposure” effect.

Monthly Payment Prediction: The lower minimum payment treatment has an ambiguous
impact on repayment rates due to three effects: (1) a decrease in treated borrowers non-strategic or
liquidity-based default while both treatment and control borrowers are enrolled in the repayment
program, (2) an ambiguous change in treated borrowers’ incentive to strategically default while
both treatment and control borrowers are enrolled in the repayment program, and (3) an increase
in treated borrowers’ exposure to non-strategic default risk while treated borrowers are still enrolled
in the repayment program and control borrowers are not.

Proof — See Appendix A.
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The minimum payment treatment R lengthens the repayment P¢ to PM > PC while keeping
the total debt burden the same Zf; CO dy = Zf; Ag d¢. Lower minimum payments therefore decrease
the probability that the non-strategic cutoff v binds for illiquid borrowers for 0 < ¢ < P, increasing
repayment rates over this time period if that liquidity-based default cutoff v is the relevant margin
for at least some borrowers.

Second, the model shows that lower minimum payments can also affect the incentive to strate-
gically default by changing the option value of repayment for 0 < t < P¢. However, the direction
of the effect is ambiguous as lower payments both increase future flexibility, increasing the option
value of repayment, and transfer a portion of the debt burden into the future, decreasing the option
value of repayment. These two offsetting, indirect effects are not unique to a policy of lower min-
imum payments; other policies targeting liquidity constraints such as payment deferrals or higher
credit limits will exhibit these types of offsetting effects. For this reason, we include both these
indirect effects on strategic default and the direct effects on non-strategic default discussed above
in what we call the “liquidity effect.”

Finally, for P¢ <t < PM_ default rates mechanically drop to zero for control borrowers, while
treated borrowers can still default on their debt if the liquidity-based cutoffs binds over this time
period for these borrowers. This exposure effect allows for the possibility that a longer repayment
period will have no effect, or even a negative effect, on repayment rates when liquidity constraints

are an important driver of borrower defaults.

C. Empirical Implementation

Overview: An important insight from our model is that we can bound the relative importance of
each channel using estimates from different points in the repayment program. The lower bound of
the reduced form interest rate effect attributable to strategic behavior is identified by an estimate
of repayment at P! (i.e. the end of the repayment program for treated but not control borrowers).
This is because treated and control borrowers have identical monthly payments for t < P!, and
therefore have identical exposure to the non-strategic liquidity risk over this time period. The
estimate at P! is therefore driven solely by forward-looking strategic behavior. However, this
repayment estimate at P! is a lower bound of the strategic effect because control borrowers can

still make forward-looking default decisions for PT < t < P®. As the the reduced form effect
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evaluated at PC (i.e. the end of the repayment program for both treated and control borrowers)
is the sum of the strategic and exposure effects, we can then calculate the upper bound of the
exposure effect by taking the difference between the reduced form effect at P¢ and the reduced
form effect at PI.

Following similar logic, the upper bound of the reduced form minimum payment effect at-
tributable to increased liquidity is identified by an estimate of repayment at P¢ (i.e. the end of the
repayment program for control but not treated borrowers). For t < PY, both control and treated
borrowers are enrolled in the repayment program, but treated borrowers have lower monthly pay-
ments and subsequently increased liquidity on the margin. The estimate at P is therefore driven
solely by the direct and indirect effects of increased liquidity. The reduced form estimate at P¢
measures an upper bound of the liquidity effect because treatment borrowers can still make forward-
looking default decisions in periods P¢ < t < PM. We can then calculate the lower bound of the
exposure effect by taking the difference between the reduced form effect at PM and the upper bound
of the liquidity effect given by the reduced form effect at P¢. The appendix provides additional

details on the above results.

Estimation Procedure: We estimate bounds and the associated standard errors using a five step
process. First, we calculate how long the repayment plan would have been had the individual
been assigned to the treatment group and how long the repayment plan would have been had the
individual been assigned to the control group. The treatment plans are shorter for individuals with
relatively larger interest rate reductions and longer for individuals with relatively larger minimum
payment reductions. For example, individuals with the largest interest rate reductions of 9.9
percentage points and no minimum payment reduction have treatment plans are up to 20 percent
shorter than their control plans, while individuals with the lowest interest rate reductions of 4.0
percentage points and the largest minimum payment reductions of 0.5 percentage points have
treatment plans that are up to 100 percent longer than their control plans. Second, we create an
indicator for staying enrolled in the repayment program up until the minimum of the treatment plan
length and the control plan length. This indicator variable measures payment at P! for individuals
with the shorter treatment plans (i.e. relatively larger interest rate reductions) and payment at P¢

for individuals with the longer treatment plans (i.e. relatively larger monthly payment reductions).
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Third, we estimate equation (1) using this new indicator variable. These reduced form estimates
measure the effect of lower interest rates at P! and the effect of lower minimum payments at
PC. Fourth, we take the difference between the reduced form treatment effects for full repayment
estimated in Table 2 and the new reduced form treatment effects estimated at the shorter P! and
PC. Finally, we calculate the standard error of the difference by bootstrapping the entire procedure
described above 500 times. We define the standard error of the treatment effect difference as the

standard deviation of the resulting distribution of estimated differences.

D. Estimates

Table 6 presents estimates of strategic, liquidity, and exposure effects for both treatments. Column
1 replicates our estimates from column 4 of Table 2 showing the net effect of all channels on
completing repayment. Columns 2-3 report estimates for enrollment in the repayment program at
the minimum of the treatment program length and control program length. Column 4 reports the

difference between column 1 and columns 2-3.

Interest Rate Results: We find that the positive reduced form interest rate effect is due to decreased
strategic defaults, not decreased exposure to risk at the end of the repayment program. Our
estimates suggest that at least 85.2 percent of the interest rate effect is due to the decrease in
strategic defaults at the beginning of repayment. Decreased exposure to non-strategic risk at the
end of repayment can explain a maximum of 14.8 percent of the interest rate effect, with the 95
percent confidence interval including estimates of up to 38.2 percent of the total reduced form

effect.

Monthly Payment Results: We find evidence consistent with both liquidity and exposure effects
being important drivers of the reduced form minimum payment effect. Longer repayment periods
have a small positive effect of about 0.03 percentage points on debt repayment through the increased
liquidity, with the 95 percent confidence interval including estimates as large as 0.16 percentage
points. In all specifications, any positive effect from increased liquidity is nearly exactly offset by
the negative effect of increased exposure to non-strategic default risk.

We view these results as being consistent with the prior literature in suggesting that liquidity

constraints are likely an important to the repayment of distressed credit card debt, and that our
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reduced form findings of no effect for a longer repayment period is due to the unintended negative
effect of exposing borrowers to more default risk. We also note that our modest point estimates
on the liquidity effect may be due to the relatively small payment reductions offered to treated
borrowers. It is possible that distressed borrowers benefit disproportionately more from larger
increases in liquidity, such as the mortgage rate resets examined in the prior literature (e.g. Di

Maggio, Kermani, and Ramcharan 2014, Keys et al. 2014, Fuster and Willen 2015).

V. Conclusion

This paper uses a randomized experiment to estimate the ex-post impact of lower interest rates and
longer repayment periods for distressed credit card borrowers. We find that lower interest rates
increase debt repayment and decrease bankruptcy filing. While employment increases for the most
heavily indebted borrowers, earnings and 401k contributions decrease for the borrowers unemployed
at baseline. In contrast, we find little impact of a longer repayment period on debt repayment,
bankruptcy, employment, or savings. We show that this null result is due to the unintended negative
effect of exposing borrowers to more default risk when the repayment period is extended.

Our estimates suggest that there can be important ex-post benefits of debt relief for both
borrowers and lenders. In the U.S., unsecured lenders are not allowed to simultaneously reduce a
borrower’s original principal and significantly lengthen his or her repayment period. In cases where
the original principal can be reduced, borrowers are typically required to pay off the remaining
debt in just a few months. These restrictions significantly limit the ability of credit card issuers
to forgive distressed debt. The findings from this paper suggest that relaxing these restrictions to
allow creditors to extend more generous concessions may increase social welfare.

An important limitation of our analysis is that we are not able to estimate the impact of debt
forgiveness and restructuring on ex-ante borrower behavior or borrowing costs. There may also
be important ex-post impacts of debt modifications on outcomes such as post-repayment credit
availability that we are unable to measure with our data. These issues remain important areas for

future research.
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Table 1
Descriptive Statistics and Balance Tests

Treatment Control Difference

Panel A: Characteristics (1) (2) (3)
Age 40.626 40.516 —-0.271
Male 0.363 0.361 0.008
White 0.636 0.635 0.010
Black 0.171 0.174 —0.008*
Hispanic 0.090 0.088 —0.001
Total Unsecured Debt 18.212 18.368 0.299
Debt with Part. Creditors 9.568 9.615 0.163
Risk Score -0.000 -0.003 —0.003
Homeowner 0.412 0.410 —0.003
Renter 0.440 0.442 0.003
Dependents 2.159 2.156 —0.006
Monthly Income 2.453 2.448 0.010
Monthly Expenses 2.168 2.158 0.003
Total Assets 71.635 71.545 —0.373
Total Liabilities 68.488 68.101 —0.125

Panel B: Baseline Outcomes

Bankruptcy 0.004 0.003 —0.001
Employment 0.848 0.850 0.004
Earnings 23.447 23.518 —0.108
Nonzero 401k Cont. 0.227 0.224 —0.006
401k Contributions 0.372 0.373 —0.008

Panel C: Potential Treatment Intensity

Interest Rate Reduction 2.641 2.650 0.034

Minimum Payment Reduction 9.513 9.371 0.081

Net Change in Program Length 0.708 0.764 0.022
Panel D: Data Quality

Matched to SSA data 0.953 0.954 0.003
p-value from joint F-test - - 0.723
Observations 40,496 39,243 79,739

Notes: This table reports descriptive statistics and balance tests for the estimation sample. Information on age,
gender, race, earnings, employment, and 401k contributions is only available for individuals matched to the SSA
data. Risk score is standardized to have a mean of zero and standard deviation of one in the control group. Each
baseline outcome is for the year before the experiment. Earnings and employment outcomes come from 1978 - 2013
W-2s, where employment is an indicator for non-zero wage earnings. 401k contributions come from annual W-2s.
Potential minimum payment and interest rate changes if treated are calculated using the amount of debt held by
each creditor and the rules listed in Appendix Table 2. All dollar amounts are divided by 1,000. Column 3 reports
the difference between the treatment and control groups, controlling for strata fixed effects and clustering standard
errors at the counselor level. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant
at 10 percent level. The p-value is from an F-test of the joint significance of the variables listed.
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Table 2
Debt Modifications and Repayment

Start Payment Complete Payment
Full Low High Full Low High
Sample Debt Debt Sample Debt Debt

(1) (2) (3) (4) (5) (6)
Interest Rate Reduction 0.0050** 0.0021 0.0076*** 0.0044** 0.0020 0.0068***
(0.0023) (0.0030)  (0.0028) (0.0017) (0.0023) (0.0023)

Min. Payment Reduction  0.0005 0.0009 0.0001 0.0001 0.0007  —0.0006
(0.0006) (0.0007)  (0.0007) (0.0005) (0.0006)  (0.0006)

Observations 79,739 39,869 39,870 79,739 39,869 39,870
Mean in Control Group 0.3185 0.3170 0.3201 0.1366 0.1247 0.1484

Notes: This table reports reduced form estimates of the impact of debt modifications on repayment. Information
on repayment comes from administrative records at the credit counseling organization. Columns 1 and 4 report
results for the full sample of borrowers. Columns 2-3 and 5-6 report results for borrowers with above and below
median debt-to-income ratios. We report coefficients on the interaction of treatment eligibility and potential interest
rate reduction (in percentage points), and the interaction of treatment eligibility and potential monthly payment
reduction (in percentage points x 100). All specifications control for potential interest rate reduction, potential
monthly payment reduction, the baseline controls in Table 1, and strata fixed effects, and cluster standard errors at
the counselor level. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10
percent level. See Table 1 notes for details on the baseline controls and sample.
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Table 3
Debt Modifications and Bankruptcy Filing

Bankruptcy in Years 1-5

Full Low High
Sample Debt Debt
0 @) )
Interest Rate Reduction —0.0027** —0.0016  —0.0037**
(0.0014) (0.0015) (0.0019)
Min. Payment Reduction 0.0005 0.0002 0.0007
(0.0003) (0.0004) (0.0004)
Observations 79,739 39,869 39,870
Mean in Control Group 0.1036 0.0658 0.1416

Notes: This table reports reduced form estimates of the impact of debt modifications on bankruptcy. Information
on bankruptcy comes from court records. Column 1 reports results for the full sample of borrowers. Columns 2-
3 report results for borrowers with above and below median debt-to-income ratios. We report coefficients on the
interaction of treatment eligibility and potential interest rate reduction (in percentage points), and the interaction
of treatment eligibility and potential monthly payment reduction (in percentage points x 100). All specifications
control for potential interest rate reduction, potential monthly payment reduction, the baseline controls in Table 1,
and strata fixed effects, and cluster standard errors at the counselor level. *** = significant at 1 percent level, ** =
significant at 5 percent level, * = significant at 10 percent level. See Table 1 notes for details on the baseline controls
and sample.
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Table 4

Debt Modifications and Labor Market Outcomes

Employment Earnings
Full Low High Full Low High
Sample Debt Debt Sample Debt Debt
M @) ) @) ) ©)

Interest Rate Reduction 0.0020 —0.0010 0.0046** —0.0410 —0.0972 0.0235
(0.0016) (0.0013) (0.0021) (0.0689) (0.0770)  (0.0982)

Min. Payment Reduction —0.0004 —0.0006* —0.0001 0.0051 0.0009 0.0098
(0.0003) (0.0003) (0.0003) (0.0182) (0.0243)  (0.0213)

Observations 76,008 37,867 38,141 76,008 37,867 38,141
Mean in Control Group 0.8202 0.8586 0.7819 26.8915 27.6506 26.1331

Notes: This table reports reduced form estimates of the impact of debt modifications on employment and earnings.
Information on outcomes comes from records at the Social Security Administration. Columns 1 and 4 report results
for the full sample of borrowers. Columns 2-3 and 5-6 report results for borrowers with above and below median
debt-to-income ratios. We report coefficients on the interaction of treatment eligibility and potential interest rate
reduction (in percentage points), and the interaction of treatment eligibility and potential monthly payment reduction
(in percentage points x 100). All specifications control for potential interest rate reduction, potential monthly payment
reduction, the baseline controls in Table 1, and strata fixed effects, and cluster standard errors at the counselor level.
= significant at 5 percent level, * = significant at 10 percent level. See Table

**k* — gignificant at 1 percent level, **
1 notes for details on the baseline controls and sample.

35



Table 5
Debt Modifications and 401k Contributions

Nonzero 401k Contributions 401k Contributions
Full Low High Full Low High
Sample Debt Debt Sample Debt Debt
M @) ) ) ) (©)

Interest Rate Reduction 0.0003 0.0006 0.0001 —0.0053 —0.0067  —0.0039
(0.0017) (0.0022) (0.0023) (0.0041) (0.0056) (0.0051)

Min. Payment Reduction —0.0001 —0.0001 —0.0001 0.0012 0.0017 0.0007
(0.0004) (0.0005) (0.0005) (0.0010) (0.0013) (0.0011)

Observations 76,008 37,867 38,141 76,008 37,867 38,141
Mean in Control Group 0.2723 0.2784 0.2662 0.4643 0.4413 0.4872

Notes: This table reports reduced form estimates of the impact of debt modifications on 401k contributions. Infor-
mation on all outcomes comes from records at the Social Security Administration. Columns 1 and 4 report results
for the full sample of borrowers. Columns 2-3 and 5-6 report results for borrowers with above and below median
debt-to-income ratios. We report coefficients on the interaction of treatment eligibility and potential interest rate
reduction (in percentage points), and the interaction of treatment eligibility and potential monthly payment reduction
(in percentage points x 100). All specifications control for potential interest rate reduction, potential monthly pay-
ment reduction, the baseline controls in Table 1, and strata fixed effects, and cluster standard errors at the counselor
level. *** = gignificant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level. See
Table 1 notes for details on the baseline controls and sample.
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Table 6
Bounds on Strategic, Liquidity, and Exposure Effects

Total Strategic Liquidity Exposure
Effect Effect Effect Effect
M @) @) @
Interest Rate Reduction 0.00444*** 0.00378** 0.00066
(0.00174) (0.00184) (0.00053)
Min. Payment Reduction  0.00001 0.00018 —0.00017
(0.00048) (0.00048)  (0.00011)

Notes: This table reports the implied lower bounds on the strategic and liquidity effects and the upper bounds on
the exposure effects of each treatment. Column 1 reports results for fully completing debt repayment. Columns 2-3
reports results for being enrolled in the repayment program at the minimum of the treatment program length or the
control program length. Row 4 reports the difference between column 1 and columns 2-3. All specifications control for
potential interest rate reduction, potential monthly payment reduction, the baseline controls in Table 1, and strata
fixed effects, and cluster standard errors at the counselor level. Standard errors for column 4 are calculated using the
bootstrap procedure described in the text. *** = significant at 1 percent level, ** = significant at 5 percent level, *
= significant at 10 percent level. See the text for additional details on the estimation procedure.
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Figure 1
Debt Modifications and Repayment Rates
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Notes: This figure reports the control group mean and implied treatment group means for debt repayment. We
calculate each treatment group mean using the control mean and the reduced form estimates described in Table 2.
The shaded regions indicate the 95 percent confidence intervals. All specifications control for the potential minimum
payment and interest rate changes if treated and cluster standard errors at the counselor level. See the Table 2 notes
for additional details on the sample and specification.
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Appendix Table 1
Randomized Treatments and Repayment Program Attributes

Minimum Financing  Total
Treatment Payment Costs Months
Panel A: Baseline Case
- $433.45 $3,482 50.05

Panel B: Interest Rate Reduction

A1.96% $433.45 $2,523 47.84
A3.69% $433.45 $1,770 46.10
A5.63% $433.45 $1,002 44.33
Panel C: Minimum Payment Reduction
A0.07% $420.14 $3,620 51.97
A0.14% $406.77 $3,771 54.04
A0.25% $387.92 $4,007 57.28

Notes: This table describes the effect of treatment eligibility on repayment program attributes. Monthly payment is
the minimum required payment of the program. Financing cost is the total interest charges during the program. Total
duration is the total number of months before the program is complete. All program characteristics are calculated
using the control means for debt ($18,212), monthly payment amount (2.38% of debt), and interest rate (8.5%). Panel
A reports program characteristics for the baseline case with no reductions. Panel B reports program characteristics
after 25th, 50th, and 75th percentile interest rate reductions. Panel C reports program characteristics after 25th,
50th, and 75th percentile monthly payment reductions.
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Appendix Table 2
Creditor Concessions and Dates of Participation

Interest Rates

Minimum Payments

Creditor Treatment Control Treatment Control Dates of Participation
1 1.00% 7.30% 2.00% 2.00% Jan. 2005 to Aug. 2006
2 0.00% 9.90% 1.80% 2.20% Jan. 2005 to Aug. 2006
3 0.00% 9.00% 1.80% 2.00% Jan. 2005 to Aug. 2006
4 0.00% 8.00% 2.44% 2.44% Feb. 2005 to Aug. 2006
5 2.00% 6.00% 1.80% 2.30% Jan. 2005 to Aug. 2006
6 0.00% 9.90% 2.25% 2.25% Apr. 2005 to Aug. 2006
7 1.00% 10.00% 1.80% 2.00% May 2005 to Oct. 2005
8 2.00% 6.00% 1.80% 2.30% Sept. 2005 to Aug. 2006
9 0.00% 9.90% 1.80% 2.20% Jan. 2005 to Aug. 2006
10 0.00% 9.90% 1.80% 2.20% Jan. 2005 to Aug. 2006
11 0.00% 9.90% 1.80% 2.20% Jan. 2005 to Aug. 2006

Notes: This table details the terms offered to the treatment and control groups by the 11 creditors participating in
the randomized trial. Minimum monthly payments are a percentage of the total debt enrolled. See text for additional

details.
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Appendix Table 3
Additional Tests of Random Assignment

Control Treated x Treated x p-value on
Mean A Interest A Payment joint test
M @) ) @
Age 40.6256 —0.0314 0.0034 0.8785
(13.4135) (0.0759) (0.0199)
Male 0.3631 0.0020 —0.0002 0.7004
(0.4809) (0.0029) (0.0007)
White 0.6363 0.0031 —0.0000 0.2217
(0.4811) (0.0026) (0.0006)
Black 0.1712 —0.0003 —0.0004 0.1719
(0.3767) (0.0019) (0.0004)
Hispanic 0.0904 —0.0027 0.0005 0.2617
(0.2868) (0.0017) (0.0004)
Total Unsecured Debt 18.2120 0.1233 —0.0107 0.1775
(16.9388) (0.0761) (0.0195)
Debt with Part. Creditors 9.5679 0.0813 —0.0110 0.3257
(12.6572) (0.0566) (0.0154)
Risk Score -0.0000 0.0010 —0.0007 0.8118
(1.0000) (0.0051) (0.0012)
Homeowner 0.4123 —0.0019 0.0006 0.5496
(0.4923) (0.0023) (0.0006)
Renter 0.4395 0.0024 —0.0007 0.4936
(0.4963) (0.0025) (0.0006)
Dependents 2.1590 —0.0017 0.0009 0.8749
(1.3852) (0.0070) (0.0018)
Monthly Income 2.4534 0.0066 —0.0012 0.6796
(1.4452) (0.0076) (0.0020)
Monthly Expenses 2.1682 0.0014 —0.0001 0.9542
(1.2944) (0.0068) (0.0018)
Total Assets 71.6355 —0.6294 0.1267 0.5651
(109.8651) (0.5893) (0.1463)
Total Liabilities 68.4875 —0.3651 0.0966 0.6785
(86.2506) (0.4472) (0.1140)
Bankruptcy 0.0038 —0.0002 0.0000 0.7922
(0.0614) (0.0003) (0.0001)
Employment 0.8478 0.0028 —0.0005 0.3700
(0.3593) (0.0020) (0.0005)
Earnings 23.4466 0.0272 —0.0041 0.9714
(21.1752) (0.1188) (0.0302)
Nonzero 401k Cont. 0.2272 —0.0004 —0.0001 0.8762
(0.4190) (0.0023) (0.0006)
401k Contributions 0.3717 —0.0019 —0.0002 0.7577
(0.9688) (0.0056) (0.0014)
Matched to SSA data 0.9526 0.0005 0.0001 0.5749
(0.2124) (0.0011) (0.0003)
Observations 40,496 79,739

Notes: This table reports additional tests of random assignment. We report coefficients on the interaction of treatment
and potential treatment intensity. All regressions control for potential treatment intensity and strata fixed effects,
and cluster standard errors at the counselor level. Column 4 reports the p-value from an F-test that all interactions
are jointly equal to zero. See Table 1 notes for additional details on the sample and variable construction.

41



“[0A9] Juootad ()T Je JuedYIUIIs = , ‘[9A9] Juedtad G Je JUROYIUSIS = ., ‘[9A9] Jusdtod
T 9e Juedyiudis = ... °[9A9] IO[9SUNOD oY} J& SIOLId PIRPUR)S I9)SN[D PUR ‘S)00JJo POXI BIeI)S PUR ‘T 9[qR], UI PIISI| S[OIIU0D dUIPSR] dY) ‘S}09[Jo PoXIj
Aq1sueur JueuIyeal) [erpuajod Jo 4O SATISTIRYXS UR I0J [0IJU0D SUOIYRIYIdads [[y "oSuel pajedIpul oy} Ul A}SUsjul Juatgest) reryuajod Suraey 10J I103eIIPUT
ue pue AY[IQISI[o JUSUIJRdI) JO UOIORISUI 9Y) UO SHUSIIPFe0od 1I10dor op\ ‘ulq Ajsuejur juswjear) Aq Apejeredes sejewrise syroder o[qe) SIYJ, :S9I0N

800°9. 800°9. 800°9L 800°9. 6£L6.L 6£L6L 6£L6L SUOT}RATIS( ()
(c0£00)  (¢11000)  (2212°0)  (2600°0)  (0800°0)  (6010°0)  (2€10°0)

8¢10°0—  6200°0— 16220 6L000—  OTI00— 4xGGT0°0  .xx0GPO0 POV 380103U] YSIH X "poy juowided ySIf|
(L6v0°0)  (281000)  (s6L1°T)  (181000)  (6%10°0)  (0610°0)  (£120°0)

9¢10°0—  0¥00°0—  SLFE0—  G000°0—  TTT0°0 10£0°0 6,200 "POY 1S0I0U] YSIH X poy juotde MO
(o1c00)  (z6100)  (6z0e'T)  (8210°0)  (0¥10°0)  (1810°0)  (2120°0)

IP20°0—  G0Z0'0—  SGET'T—  6ST0°0—  SP00'0 ¥200°0 GETO'0 POV 1S9I0MU] MO X 'Y juswihe YSTH
(00g0'0)  (211000)  (9%69°0)  (1010°0)  (¥600°0)  (6010°0)  (0S10°0)

6220°0 6600°0 ¥29€°0 L200°0 6000°0 011070 ¥110°0 "POY ISOIDIU] MO X “PIY JUOWIAR] MO
(v0z0'0)  (z80000)  (¥e6¥'0)  (120000)  ($G00°0)  (9900°0)  (6800°0)
L¥00°0 21000 €0¥g 0 0700°0 610070 €600°0—  TF00°0 "PoY $S9I0IU] ON X POy juowARJ ON

(L) (9) (g) (¥) (€) () (1)
o)) I10¥ sgururey] pododwy ydniueqg juowiAed  JuowARJ
v:Oﬂ OM@NQOZ QQEQEOD pgdpm

SHNSOY OLIoURIR J-UON
¥ olqeL, x1puaddy

42



‘ojdures pue S[OIIUOD SUI[aSE] [} UO S[IR}SP I0J S9j0U |
o[qr], 90§ ‘[oao] Juedied ()T Je juedyIudis = ,, ‘[oae] juedtad G Je JuROYIUSIS = ., ‘[0A9] Ju00Iod T Je JUROYIUSIS = .., '[9AS] IO[OSUNOD OY)} Je POIISN[d oI
SIOLI® pIRpUR]S "S109[J0 PoXI JelI}s pue ‘T o[qe], Ul PajsI S[OIJUO0D dul[eskq 99 ‘uorjonpal juewided A[yjuowr [erpuejod ‘UOTIONPLI YRl JsoIajul [erjuajod
‘uorjonpai jyuewided Ayjuowr Terpusjod oY) Yimm pajorIojul AHIQISIe JUSWIEDI} ‘UOIIONPSI 9)el 1SoI)Ul [eljuajod oY) YiIm pajorIajul AYIqISIe yuowyear)
J10J [OIJUO0D SUOIYedYIdads [[y "019z 09 Tenbe Ajulof a1e SUOIDRIDIUL [[& 1Y) 4S9~ Ue WOl anfea-d oy s310dol g UWN[O)) "YUueq PIed JIPaId Yoed YIM 1qap
Suraey I0] I03eIIPUI UR M PaIdRIUI AN(IQISI[® JUUIYesI) UO JUSIDIJO0D oY) 3I0dal [T-] SUWN[O)) 1S9} UOIYRIYIJUIPI-I19A0 sy10del a[qe) SIYJ, :S0I0N

(1950°0) (¥220°0) (9610°0) (1vc0'0)  (99£0'0)  (2¥20°0) (0810'0)  (988¢0)  (9920°0)  (g620'0)  (£1¥0°0)
¥E8°0 8910°0 €g00°0 ££00°0 P200—  12€0°0 L1100 £6£0°0 826070 1520°0 79€0°0 1650°0
(€120°0) (g110°0) (0600°0) (zgo0'0)  (¢¥10'0)  (6600°0) (sg10°0)  (1221°0)  (P11000)  (PT10°0)  (£910°0)
0¥8°0 L£00°0 £000°0 ¥700'0—  8900°0—  €800°0 8200°0 €220°0 ISZT°0— 60000 1%10°0 6e10'0
(coe6'0)  (99s7'0)  (299¢0)  (zogeo)  (Le£L90) (gs6e0)  (1606'0)  (8L19'6)  (g¢9090)  (zL9v'0)  (¥509°0)
8TL°0 0TF0°0— 62070 ¥S120 LTSV'0—  TEE60 0581°0 g016'0—  1¥00C—  LL00°0—  ST89°0 €160°0
(€210°0) (1200°0) (1900°0) (z900'0)  (0010°0)  (£900°0) (zvro0)  (g¢svr0)  (1800°0)  (69000)  (2T10°0)
076°0 8100°0— L9000 L¥00°0 0S00°0—  €900°0 65000 6500°0—  9980°0—  6£00°0 1%00°0 0%00°0
(910°0) (1600°0) (£800°0) (¥800°0)  (¢2100)  (€600°0) (e91000)  (6901°0)  (6010°0)  (¥110°0)  (6¥10°0)
986°0 07000 €500°0 S200°0 0€£00°0 86000 8600°0— 65100 zTr00 6900°0—  0V00°0 1100°0
(8€20°0) (1110°0) (5600°0) (vot0'0)  (g210'0)  (€£110°0) (¢21000)  (0612°0)  (9210°0)  (02100)  (¥810°0)
69€°0 €500°0 08000 ¥100°0 L6000~ +xx6€€0°0 7200°0 T900'0—  €6¥Z0—  ¥100°0 1900°0—  SZI0°0
(8620°0) (¥€10°0) (¥110°0) (ve1o0)  (z9100)  (2¥10°0) (sgz0'0)  (e66cz'0)  (gg100)  (s¥100)  (0220°0)
91¥°0 2SI10°0—  9€00°0—  €900°0—  9800°0— .xx0050°0 6700°0 €000°0 TES0'0— 600070 1100°0—  2800°0—
(z1) (11) (o1) (6) (®) ) (9) (9 2] (€) (@) (1)
enfea-d 1T PID 01 'PID 6 PID 8 "PID L PID 9 "PID g pPID v PID € PID z PID 1P

suonnqriyuoy) N10%

Ju0)) TOF OI9ZUON

sBururery
yuowrAordwrg
Aoydnjueg
quewifed ojo[dwio))

JuewifeJ 1Ie)g

SS9, UOIYeIYIJUSP]-IoA()

g o[qRL, xtpuaddy

43



‘ojdures pue S[OIJUOD JUI[OSR] O} UO S[IRIDP I0J $9J0U T S[(R], 99§ ‘[oA9] jusdtad (T Je juedyrusis = , ‘[0A9] jusdied ¢
1% JuUROYIUSIS = ., ‘[oAd Juedtad T 1B JUROYIUSIS = ., [9AS] JO[ASUNOD Y[ 1€ PAI9ISN[O oIk SIOLI® PIRPURIS ‘SI09[e PaXl Biel)s pue ‘I
9[qe], Ul PIJSI[ SO[(RLIRA QUI[OSR( o1} ‘AJISUL|UI Juotnjeal) Jerpusjod ‘Ajrsusjur juomgest) [erjyuejod pejorpard 10j I09edIpUl UR I0J [0IIU0D
suoryeoyoads [y A)ISusul JusuIjear) pajdipald urIpswl MO[R( I0 SA0QR SUIARY I0J I0)eIIPUI Ue X A}ISUL)Ul juswriesl) [erpusjod aniy
X AN[IQISI[® JUOUI)RDI) JO UOIIORISIUI O} UO SHUSIIPO0d 110dol 9AA T O[qR], Ul PoajsI] SO[qRLIRA SUI[eSe( o) SUISN PajR[MOI[RD ST d3URYD
yuowled A[qjuow pue o1el 1seI0qul [erjuejod pajorpaid oy, "Asusjul juowuesl) [erjuajod pajorpard Aq symsor sjrodor o[qe) SIY T, S9I0N

z00v'0 P192°0  F98C'GT 8T€8°0 ¥001°0 79,070 9670 POy juowide UL POIJ MOT I UBSIN
G8TG'0 TEST0  LS6T'ST L808°0 890T°0 TL6T°0 120¥'0  'Poy yuwowiked Uiy ‘poid YSiH ji uedly
98.€°0 00S2°0  LOPI¥T 9e18°0 8TOT'0 8080°0 €912 0 "POY ¥SOIOYUT "PAIJ MOT JT UBIIN
g6vS0 97620 1629°6C 6928°0 ¥S0T°0 6T61°0 €06£°0 "PoY 3¥s0103U] "Pa1d YSIH JT uroIN
800°9. 8009 800°9. 800°9. 6£L°6. 6£L°6. 6£L°6. SUOTYRAIOS| ()
[e2erol  [eovso]  [eo9r0]  [2L10°0] [0L000]  [ev61°0]  [STOT 0] (¥)-(¢) 103 onpea-d
(82000)  (11000) (2120000  (0TOO'O)  (6000°0)  (6000°0)  (2100°0)
z000°0 L00000—  9ZP0°0— 4xx6C00°0— 44xLT00°0 6000°0—  9000°0—  UOIONPSY 'PaiJ MOT X juenide] ()
(6100'0)  (9000°0)  (29¢0'0)  (¢000°0)  (F000°0)  (5000°0)  (9000°0)
z100°0 T000°0—  STT00 9000°0—  €000°0 €000°0 0T00°0 uononpay poid YSIH X juewide] (g)
logLe0]  [peseo]  [1990°0]  [86¥2°0] [6068°0] [Feero]  [0120°0] (¢)-(1) 103 onpea-d
(g800°0)  (ge0000)  (6¥12°0)  (1€00°0)  (zzooo)  (9€0000)  (¥%00°0)
0T00°0 ZE00'0  +TLIE0 0£00°0 LT000—  «1600°0  +xxGETO0 uononpoy "poid Mo X 3se103u] (g)
(7900°0)  (g2000)  (ggv1'0)  (810000)  (9100°0)  (0200°0)  (LT000)
9L00°0—  F000°0—  TPLO0— 610070 0200°0— €000 7200°0 uononpay poid YSIH X 3se10u] (1)
(L) (9) () (¥) (¢) (2) (1)
o)) M10¥ sgururey] pododwy jdnaueqg — JuowAeg — juowARJ
q10% OJ9ZUON ajerduro)) 1118

ASUDIUT JUOW)RIL], POIOIPOI AQ SHNSOY

9 o[qeL, xtpuaddy

44



Appendix Table 7
Correlates of Potential Treatment Intensity

Control p-value on
Mean A Interest A Payment joint test
M @) ) @
Age 40.6256 0.0281 0.0782*** 0.0000
(13.4135) (0.0417) (0.0108)
Male 0.3631 0.0020 0.0009** 0.0000
(0.4809) (0.0015) (0.0004)
White 0.6363 0.0070*** 0.0023*** 0.0000
(0.4811) (0.0016) (0.0004)
Black 0.1712 —0.0079***  —0.0015*** 0.0000
(0.3767) (0.0012) (0.0003)
Hispanic 0.0904 —0.0006 —0.0008*** 0.0000
(0.2868) (0.0011) (0.0003)
Total Unsecured Debt 18.2120 0.7264*** 0.0850*** 0.0000
(16.9388) (0.0561) (0.0133)
Debt with Participating Creditors 9.5679 1.4554*** 0.1580*** 0.0000
(12.6572) (0.0393) (0.0103)
Risk Score -0.0000 —0.0242***  —0.0090*** 0.0000
(1.0000) (0.0030) (0.0006)
Homeowner 0.4123 0.0122*** 0.0009*** 0.0000
(0.4923) (0.0015) (0.0003)
Renter 0.4395 —0.0092***  —0.0006* 0.0000
(0.4963) (0.0015) (0.0003)
Dependents 2.1590 —0.0058 —0.0028*** 0.0000
(1.3852) (0.0043) (0.0010)
Monthly Income 2.4534 0.0415%** 0.0007 0.0000
(1.4452) (0.0045) (0.0011)
Monthly Expenses 2.1682 0.0272*** 0.0003 0.0000
(1.2944) (0.0041) (0.0010)
Total Assets 71.6355 2.0982*** 0.2910*** 0.0000
(109.8651) (0.3519) (0.0842)
Total Liabilities 68.4875 2.1742%** 0.1360** 0.0000
(86.2506) (0.2739) (0.0656)
Bankruptcy 0.0038 —0.0003* —0.0000 0.0072
(0.0614) (0.0002) (0.0000)
Employment 0.8478 0.0037***  —0.0012*** 0.0000
(0.3593) (0.0010) (0.0002)
Earnings 23.4466 0.5484***  —0.0204 0.0000
(21.1752) (0.0642) (0.0147)
Nonzero 401k Cont. 0.2272 0.0050***  —0.0002 0.0000
(0.4190) (0.0012) (0.0002)
401k Contributions 0.3717 0.0150*** 0.0009 0.0000
(0.9688) (0.0029) (0.0007)
Matched to SSA data 0.9526 —0.0002 0.0000 0.9491
(0.2124) (0.0007) (0.0002)
Observations 40,496 79,739

Notes: This table describes correlates of potential treatment intensity. The dependent variable for columns 1-2 is
the potential change in interest rates. The dependent variable for columns 3-4 is the potential change in monthly
payments (x 100). All regressions control for strata fixed effects and cluster standard errors at the counselor level.
*** — gignificant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level. See Table
1 notes for additional details on the sample and variable construction.
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Appendix Table 11
Bankruptcy Results by Year

Year 1 Year 2 Year 3 Year 4 Year 5
M @) ® @ &)
Interest Rate Reduction —0.0002 —0.0008 —0.0012** —0.0001 —0.0004
(0.0012) (0.0006) (0.0005) (0.0005) (0.0004)
Min. Payment Reduction —0.0001 0.0001 0.0001 0.0001 0.0002**
(0.0003) (0.0002) (0.0002) (0.0001) (0.0001)
Observations 79,739 79,739 79,739 79,739 79,739
Mean in Control Group 0.0578 0.0173 0.0133 0.0093 0.0059

Notes: This table reports reduced form estimates of the impact of debt modifications on bankruptcy. Information on
bankruptcy comes from court records. We report coefficients on the interaction of treatment eligibility and potential
interest rate reduction (in percentage points), and the interaction of treatment eligibility and potential monthly
payment reduction (in percentage points x 100). All specifications control for potential interest rate reduction,
potential monthly payment reduction, the baseline controls in Table 1, and strata fixed effects, and cluster standard
errors at the counselor level. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant
at 10 percent level. See Table 1 notes for details on the baseline controls and sample.
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Appendix Table 15
Control vs. Treatment Compliers

Control ~ Treatment
Compliers Compliers Difference

Panel A: Baseline Characteristics (1) (2) (3)
Age 41.399 41.259 —0.301
Male 0.357 0.355 0.021
White 0.665 0.661 0.017
Black 0.136 0.140 —0.009
Hispanic 0.091 0.088 —0.011
Total Unsecured Debt 18.702 19.036 0.882
Debt with Part. Creditors 10.965 11.331 0.921*
Risk Score -0.151 -0.159 —0.020
Homeowner 0.416 0.423 0.010
Renter 0.426 0.426 0.002
Dependents 2.092 2.075 —0.018
Monthly Income 2.647 2.652 0.026
Monthly Expenses 2.212 2.219 0.017
Total Assets 72.498 73.232 —0.375
Total Liabilities 61.693 62.719 0.972

Panel B: Baseline Qutcomes

Bankruptcy 0.003 0.002 —0.000
Employment 0.861 0.867 —0.002
Earnings 25.797 25.832 —0.388
Nonzero 401k Cont. 0.249 0.248 —0.013
401k Contributions 0.436 0.435 —0.034

Panel C: Potential Treatment Intensity

Interest Rate Reduction 3.438 3.516 0.118

Minimum Payment Reduction 11.763 11.875 0.600

Net Change in Program Length 1.076 1.156 —0.016
Panel D: Data Quality

Matched to SSA data 0.949 0.948 0.007
p-value from joint F-test - - 0.938
Observations 12,900 13,152 26,052

Notes: This table reports descriptive statistics for control and treatment compliers based on program enrollment.
Column 3 reports the difference between the treatment and control groups, controlling for strata fixed effects and
clustering standard errors at the counselor level. *** = significant at 1 percent level, ** = significant at 5 percent
level, * = significant at 10 percent level. The p-value is from an F-test of the joint significance of the variables listed.
See Table 1 notes for additional details on the sample and variable construction.
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Appendix Table 16
Additional Tests of Control vs. Treatment Compliers

Control Treated x Treated x p-value on
Compliers A Interest A Payment joint test
M @) ) @)
Age 41.3994 —0.1551 0.0650 0.4702
(13.5974) (0.2128) (0.0562)
Male 0.3571 0.0004 0.0011 0.5610
(0.4792) (0.0073) (0.0021)
White 0.6647 0.0026 0.0002 0.7509
(0.4721) (0.0068) (0.0017)
Black 0.1362 0.0033 —0.0009 0.7165
(0.3430) (0.0046) (0.0012)
Hispanic 0.0911 —0.0045 0.0005 0.5349
(0.2878) (0.0047) (0.0012)
Total Unsecured Debt 18.7022 0.3217 —0.0349 0.2800
(16.1538) (0.2278) (0.0591)
Debt with Part. Creditors 10.9645 0.2235 —0.0179 0.3033
(12.6128) (0.1716) (0.0443)
Risk Score -0.1514 —0.0067 —0.0012 0.2936
(0.9305) (0.0125) (0.0030)
Homeowner 0.4160 —0.0079 0.0024 0.4400
(0.4929) (0.0067) (0.0019)
Renter 0.4264 0.0081 —0.0020 0.4080
(0.4946) (0.0061) (0.0018)
Dependents 2.0922 —0.0096 0.0014 0.8560
(1.3339) (0.0191) (0.0050)
Monthly Income 2.6465 —0.0008 0.0005 0.9954
(1.5137) (0.0237) (0.0063)
Monthly Expenses 2.2121 —0.0041 0.0007 0.9762
(1.3228) (0.0208) (0.0057)
Total Assets 72.4978 —1.8962 0.4698 0.4194
(110.0206) (1.4450) (0.4140)
Total Liabilities 61.6932 —1.1192 0.2899 0.6123
(83.9793) (1.1396) (0.3257)
Bankruptcy 0.0030 0.0003 —0.0000 0.7533
(0.0549) (0.0006) (0.0001)
Employment 0.8612 0.0047 —0.0016 0.5602
(0.3458) (0.0055) (0.0015)
Earnings 25.7968 0.0721 —0.0100 0.9680
(21.9611) (0.3000) (0.0800)
Nonzero 401k Cont. 0.2490 —0.0018 0.0002 0.9482
(0.4324) (0.0064) (0.0017)
401k Contributions 0.4359 —0.0118 0.0021 0.7484
(1.0481) (0.0156) (0.0043)
Matched to SSA data 0.9488 —0.0002 0.0003 0.7929
(0.2205) (0.0029) (0.0007)
Observations 12,900 26,052

Notes: This table reports additional tests of the difference between control and treatment compliers based on program
enrollment. We report coefficients on the interaction of treatment and potential treatment intensity. All regressions
control for potential treatment intensity and strata fixed effects, and cluster standard errors at the counselor level.
Column 4 reports the p-value from an F-test that all interactions are jointly equal to zero.
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Appendix Figure 1
Actual Monthly Payments vs. Predicted Minimum Monthly Payments
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Notes: This figure plots actual monthly payments in the MMI data and minimum monthly payments predicted using
borrower debt holdings and treatment eligibility. See the text for additional details.
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Appendix Figure 2
Distribution of Potential Treatment Intensity

10

Interest Rate Reduction
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Notes: This figure plots the distribution of potential interest rate and monthly payment changes in our estimation
sample. Potential minimum payment and interest rate changes are calculated using the amount of debt held by each
creditor and the rules listed in Appendix Table 1. See text for additional details.
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