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Abstract

This paper develops stylized facts on the dynamics of consumer credit in the United
States in the period 2001-2013. The data allows to separate two distinct period: Pre
and post Great Recession. We place special emphasis documenting the participation
decision (extensive margin), the volume (intensive margin), and default. The analysis
of the data reveals some key �ndings: Between 1999 and 2013, the fraction of individual
with only unsecured debt has been decreasing in terms of participation and the size
of their balances. The balances for individuals with mortgages increased until 2008,
but then dramatically decreased during the Great Recession. The evidence allows
to test existing theories of consumer (unsecured) credit by checking their consistency
with the data (at the aggregate and distributional levels). This allows determining the
relative importance of di¤erent factors driving the dynamics of credit. The baseline
model calibrated for the period 2001-2008 and tested to capture the deleverage episode
during the Great Recession.
Keywords: Default, secured and unsecured credit
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1. Introduction

Consumer credit outstanding includes credit cards, auto loans, student loans, and other types
of household debt, but excludes mortgages. Since 1990, consumer credit as a percentage
of GDP increased from 14 percent to recently 18 percent. However, the Great Recession
interrupted this trend as this ratio fell to a trough of 16.4 percent GDP. Some commentators
have argued that the size and the length of this adjustment impact the economy�s ability to
recover after a recession, as well as having consequences for long-term growth. This position
is consistent with the view that the U.S. economy could be facing a long period of very slow
growth like Japan.
From a public policy perspective, a policy maker may be more interested in the impact on

a household or a set of household�s who receive a certain type of shock as well as the response
of these individuals. An example would be how a young household with both secured and
unsecured debt responds to a job loss or a large decline in their house value. Unfortunately,
this type of question cannot be adequately answered by examining a data set such as the
Survey of Consumer Finance. The reason is that this data set is not a panel. In this paper,
we report on an ongoing project to develop a set of �facts�on household/individual holding
of secured and unsecured debt over time. Besides tracking the level of both types of debt
over time for individuals, we also want to develop statistics that indicate how debt levels
are adjusted over time. The development of such facts has two immediate bene�ts. First,
tracking these facts may have predictive content for eventual movements in the business cycle.
Second, the existence of such facts can be used to evaluate the performance on the various
quantitative heterogeneous models that are being developed. From a policy perspective, it
is important to know whether the predictions of these models along a transition path align
closely with actual data.
This paper develops stylized facts on the dynamics of unsecured credit in the United

States in the period 2001-2013. We place special emphasis documenting the participation
decision (extensive margin), the volume (intensive margin), and default. The key facts are
organized into three sections. In the �rst section, we examine the participation rates, number
of credit lines and balances at the aggregate level. The composition of credit is disaggre-
gated by type (consumer, mortgage, automobile, and student loan levels) over time and by
individual age. The next section examines the cross sectional distribution of unsecured and
mortgage debt pattern over two sub-periods (pre and post-recession). The second sub-period
allows studying the behavior of individuals during a period of deleveraging. The �nal section,
attempts to develop some facts on how individual�s reduced their debt levels by repaying
outstanding balances or using legal options such as bankruptcy and/or foreclosure. The
presence of these legal options is particularly important because researchers have long been
interested in the implications of bankruptcy and foreclosure. Much of the initial research
focused on the examined bankruptcy or the foreclosure decision. Other research examined
the welfare implications of the existing legal environment.1 The stylized facts provided in
this paper can be used to evaluate existing theories of credit decisions by checking their con-
sistency with the data (at the aggregate and distributional levels). Standard theory suggests

1Fay, Hurst and White (2002) is one example of research that focuses on the bankrupty decision, while
Garriga and Schlagenhauf (2009) examine the foreclosure decision. Athreya (2002) is an example of a paper
that examines the welfare implications of the Bankruptcy Reform Act of 1999.
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that individual should borrow under di¤erent circumstances: i) future income growth, ii)
insurance against shocks, iii) smooth the purchase of durable goods, and iv) maybe strate-
gic default. The use of the model permits the determination of the relative importance of
di¤erent shocks (preferences, income, expenditures) and loan pricing in the determination
of the dynamics of credit. One of the challenges and interesting features of the data is the
presence of two recessions (2001-02 and 2008-09). We test the baseline model calibrated for
the period 2001-2008 to capture the deleverage episode during the Great Recession. This
allows di¤erentiating distinct patterns during these two episodes. The adjustment of the
households�balance sheets can have important implications for the macroeconomy (output,
consumption, and employment). The analysis using a quantitative model suggests that the
adjustment of balance sheet a¤ects aggregate demand a¤ecting the shape and the speed of
the recovery.
The analysis of the micro level data for the sample period 1999-2013 reveals important

key �ndings:

1. The distribution of unsecured debt holding is also �hump-shaped�by age with a peak
around the 41-55 age cohorts. Conditional on a particular age cohort, the distribution
of debt balances is very skewed. Between 1999 and 2013, the fraction of individual
with only unsecured debt has been decreasing in terms of participation and the size of
their balances.

2. There are a non-trivial number of individuals in the sample with positive credit card
balances and mortgage debt. Relative to the individuals that only have unsecured debt
their balances are much larger. At the distributional level, the lowest 10 percent also
has much larger balances of unsecured debt, but this is not true for the 90 percentile.
Unlike the other group, the balances of unsecured and mortgage debt increased dra-
matically between 1999 and 2008. However, the Great Recession and its aftermath
brought their levels of unsecured debt substantially lower than the 1999 levels. This is
particularly large for individuals under 40 years of age.

3. The Great Recession caused a large deleverage episode for individuals with unsecured
credit and mortgages. The data suggests that for individuals born between the years of
1969 and 1979 their deleverage behavior crucially depends on whether mortgage debt
is an additional liability. In the absence of mortgage debt, most individual choose to
reduce their unsecured debt balances but the amount reduced does not change as a
result of the Great Recession. For individuals with mortgage debt, the majority does
not default and reduce their unsecured balances in a similar fashion. However, the
Recession triggers an increase in foreclosure rates used to deleverage secured and in
some cases unsecured credit. The data suggests that in general, the bankruptcy option
is not used as frequently as foreclosure because of the smaller size of unsecured debt
relative to mortgage debt.

4. The data also suggests that during the Great Recession individuals tried to decrease
unsecured debt levels but fail and use the bankruptcy option. This behavior was not
observed prior to the Great Recession.
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The Great Recession has spurred additional research in this area. Because of the various
public policy issues that accompany either bankruptcy or foreclosure, much of the newer
research has conducted their analysis in terms of quantitative heterogeneous agent economic
models which allows policy issues to be discussed in terms of economic welfare. These models
also allow the macroeconomic implications of asset choices, bankruptcy, and foreclosure to be
better understood. In these models, households smooth because of life-cycle factors as well
to be able to smooth various shocks that impact individuals and households. Bankruptcy
and foreclosure are tools that are provided by the legal environment, with costs, that can
aid in mitigating shocks. Some of the recent research that focuses on unsecured debt and
bankruptcy includes Athreya, Tam, and Young (2012), Athreya, Tam, Sanchez and Young
(2014), Chatterjee, Corbae and Rios-Rull (2007), and Chen (2012). With respect to secured
debt and foreclosure, examples of quantitative model based research is Corbae and Quintin
(2014) and Garriga and Schlagenhauf (2009). Mitman (2012) is one of the few papers that
examine bankruptcy and foreclosure jointly.

2. An Overview of Debt Levels 1999-2013

This Section documents the dynamic properties of unsecured credit in the United States.
The data for the analysis is from the Federal Reserve Bank of New York�s Consumer Credit
Panel (CCP). The CCP is a longitudinal database that tracks the liability side of consumers�
balance sheets from quarter to quarter. It consists of a �ve percent random sample of
credit reports provided by Equifax. The database contains individual level data on various
unsecured and secured balances, payments, delinquencies, bankruptcies, foreclosures, as well
as geographic markers. The sample begins in the �rst quarter of 1999 and is updated
quarterly. In most of this paper, we will examine the panel for the �rst quarter of 1999,
2005, 2008, 2010 and the fourth quarter of 2013. All data used in the paper are in�ation
adjusted.

2.1. Aggregate Dynamics and Life-Cycle Dynamics

We start by summarizing some aggregate statistics of credit and provide a comparison in the
pre- and post-crisis time period. Figure 0 examines the ratio of household debt to personal
income from 1950 and 2013.
We observe that the ratio increase from near 25 percent to approximately 60 percent

between 1950 and 1965. The was a period of time where the World War II and Korean War
Veterans had returned and began families and thus were moving into housing. After the
middle of the decade of the 60�s, the debt to income ratio either declined until the middle
1970�s. Between the middle years of the 1970�s and 1980, the debt to income ratio increase
once again to around 60 percent. This period coinsided with the baby-boomer moving into
housing. After a period following the severe recession of 1980, often referred to as the Volker
Recession, where the debt to income ratio declined, this ratio steadily increased until 2000
when it reach about 80 percent. After 2000, the ratio increases at a much faster rate until
2008. At that date, the debt to income is near 120 percent. That is, household debt is 1.2
times larger than personal income. As the Great Recession takes hold, the debt to income
ratio falls. The lastest numbers indicate that this ration is once again below 100 percent.
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This paper will focus on the period 1999 to the present and looks at microdata to try
to understand the raise in households credit as well as the driver of the deleverage process
during the Great recession. The data for the analysis come from the Federal Reserve Bank of
New York Consumer Credit Panel (CCP). The CCP is a longitudinal database that tracks
the liability side of consumers� balance sheets from quarter to quarter. It consists of a
�ve percent random sample of credit reports provided by Equifax. The database contains
individual and family level data over balances, payments, delinquencies, and a host of other
variables over several secured and unsecured debt categories as well as geographic markers.
The sample runs from the �rst quarter of 1999 to the present. The following exercise is
meant to convey stylized facts about unsecured credit and provide a comparison in the pre-
and post-crisis time period.
A natural place to start is to examine how individuals use credit cards and how this

changed in the wake of the crisis. Figure 1 shows the percentage of individual consumers
with credit cards on their credit reports as well as the percentage of those with positive
balances.
Both series show a relatively stable trend until 2008. Roughly 65 percent of individuals�

credit reports listed at least one credit card. After the crisis, there was a noticeable decline in
both the percentage of people with credit cards and the percentage of those holding positive
balances on those cards. As of the third quarter of the year, just less than 60 percent of the
population had a credit card. Over the entire sample, the average consumer has had roughly
1.5 to 2 credit cards (see Figure 2).
From the early 2000�s up until the crisis, the average remained constant at around 2

credit cards. However, in the wake of the crisis, borrowers have shed credit cards and now
hold an average of 1.5 credit cards. In addition to decreasing of the number of credit cards
held, consumers have also decreased their balances. Figure 3 shows the average real credit
card balance for individuals. After the crisis, per capita balance dropped from approximately
$4,000 to approximately $3,000, which translates to a 25 percent decline. During the same
time frame delinquencies increased dramatically (see Figure 4), especially the number of
balances that were turned over to collections.
The distribution of credit card debt shows a heavy right skew. Relatively few people

take on large values of debt (see Figure 5a). Most consumers have balances below the
mean. However, there is a no negligible amount of borrowers with (nominal) balances over
$20,000� around 3.5 percent.
We crosschecked the CCP estimates with the Survey of Consumer Finances (SCF). How-

ever, there are several inconsistencies between datasets. First, the balances in the CCP are
pulled randomly, whereas the SCF asks what the balance was immediately after the last
payment. To account for this, we have examined if charges in SCF where made during the
previous month. If any charges were made, the balance was listed as positive. Second, the
SCF unit of analysis is the family. To account for this, we have aggregated the CCP by
household. After making the necessary adjustments, the CCP and the SCF are consistent.
Further, the trends in both series look similar with drops in both series after 2008. Of note,
the SCF always estimates lower rates of credit card holdings. This discrepancy may be ex-
plained by the fact that between eight and ten percent of adults do not have credit reports
and will hence not show up in the CCP. If you assume that these individuals hold no credit
card debt, then the series become much closer to the SCF. Figure 5b shows the distribution
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of number of credit card trades as of 2010 with the SCF for comparison
Most families have between zero and two trade lines. After this, the distribution slowly

decreases until the 15 credit cards. Also worth note is that the SCF and CCP provide similar
results when taking into account the fact that not all adults have credit reports. Figures
6 shows the transition rates each quarter for going for both having trade lines and having
positive balances on any card.
As before, the transitions were relatively constant prior to the crisis. During the crisis

between 2008 and 2010, there was a spike in the percentage of individuals dropping credit
cards as well as a decrease in the percentage of people transition into having credit cards.
In the wake of the crisis it looks like there have been less transitioning to and from being

a credit card holder or holding a positive balance. The next set of stylized facts look at
credit card holdings over the age distribution. There is a clear lifecycle component to credit
card borrowing. Borrowers hold lower balances in younger ages, increasing these balances
into their 40�s and 50�s, and then subsequently lower their real value of debt into old age.
Across ages, credit was relatively constant in real terms prior to the downturn (see Figure
6b).
However, since the downturn, there has been a marked decrease in the per capita bor-

rowing across the age spectrum. This decrease has occurred in two ways. The �rst is along
the extensive margin: Fewer borrowers hold credit cards than have in the past. Figure 6c
(left panel) shows the percentage of consumers at various ages with a positive number of
trades.
Again, the standard hump shape for the life cycle persists. There was a downward shift

along the entire extensive margin of age distribution. Across all ages, a lower percentage of
consumers had credit cards. This gives evidence that fewer consumers were using credit cards
as a form of payment or borrowing. This result also holds when looking at the percentage
of consumers with positive balances on their credit card (See �gure 6 right panel). With
respect to the intensive margin, there is also a signi�cant life cycle component to borrowing.
Figure 10 shows, at various age groups, the average real value of credit card debt con-

ditional on having credit card debt. Prior to the crisis consumers held a relatively constant
real value of debt across the age distribution.
In the wake of the crisis, borrowers lowered this burden by reducing the amount of

balances on cards. This deleveraging was relatively uniform across the age distribution. The
next place for analysis is credit cards and activity prior to delinquency. Prior to a 90+ day
delinquency on any type of account (e.g. mortgages, HELOCs, student loans, credit cards,
etc.), consumers seem to increase their balances. Figure 6d shows the average balance for
credit cards contemporaneously, one year lagged, and two year lagged for both borrowers
that listed having a 90+ day delinquency on their credit report.
Put di¤erently, each quarter consumers are partitioned based on if they had a delinquency

that quarter and none in the previous two years(the solid line) or had no delinquency that
quarter and none the previous two years (the dashed line). Their credit card activity is
then tracked. Borrowers that become signi�cantly delinquent on accounts see large increases
in the amount of credit card debt they carry over month-to-month in the two years prior
to a delinquency. On average, prior to the crisis, balances were about what they were
for current borrowers two years prior to a delinquency event at around $4,000. In the
subsequent timeframe, balances increased and were around $7,000-$8,000, on average at
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time of entering delinquency. These �gures increased during the crisis period and have come
down signi�cantly as of Q4 2013. As of this Q4 2013, based on average balances, credit card
borrowers in delinquency look similar to borrowers who are current on all accounts. Figure
6e shows the average number of trades for borrowers prior to and at the time of delinquency.
As with balances, borrowers seem to increase the number of credit cards that they have prior
to a delinquency event.

2.2. Key Components of Debt

We now will change the focus to stylized facts dealing with credit card holdings over the
age distribution. There is a clear life-cycle component to credit card borrowing. Borrowers
hold lower balances in younger ages, increasing these balances into their 40�s and 50�s, and
then subsequently lower their real value of debt into old age. In Figure 7, we examine how
debt level varies by age. The upper left panel reports unsecured debt by age. Unsecured
debt is de�ned as the sum of credit card debt, consumer credit and retail debt. For each
sample, unsecured debt is characterized by a �humped-shaped�pattern that peaks around
age 53. Although the data set does not include an individual income measure, other research
suggests that an individual�s labor income peaks in the early �fties. Between 1999 and 2008,
unsecured credit in general increased over each age level. After 2008:1 debt deleveraging
is clearly occurring. Mortgage and Heloc debt patterns are presented in the upper right
hand corner. Again, a humped shaped pattern is observed. For mortgage type debt, the
debt holding seems to occur at an earlier age as compared with unsecured credit. The data
for 2013 shows a must �atter humped shaped pattern which di¤ers from prior years. As
with the consumer credit diagrams, mortgage debt increases for most ages between 1999 and
2008. After 2008, we observe mortgage debt declines as deleveraging occurs. In fact, peak
mortgage debt in 2008 is over $100,000 at age 40 while in 2013 the mortgage debt for that
age is approximately $60,000.
Although not a focal point of this paper, we also examine debt changes for auto and

student debt by age. Auto debt also has a humped shaped pattern. Between 1999 and 2008
we observe the humped shaped pattern increases and the peak seems occur at an early age.
After 2008, the hump pattern declines indicated a decline in auto debt over most ages. The
2013 pattern is distinctly di¤erent from other years as hump is much �atter starting just
prior to age 28.
Student debt peaks around age 28 over all samples and is skewed toward the younger

age cohorts. In contrast to other types of debt, student debt grows substantially over the
period 1999 to 2013. In 1999, an average individual at age 28 had student of approximately
$2,000. By 2013, the same aged individual had student debt of approximately $12,000. The
increase in student debt means individuals face larger debt obligations over their lifetimes.

3. Cross Sectional Distributional Facts

In this section, we use the Consumer Credit Panel to understand the patterns of debt dynam-
ics before and after the �nancial crises. In contrast to the previous section, we create a set of
facts on a sample of individuals who have may have unsecured debt and mortgage debt. The
reason is that we fully want to understand the debt dynamics for this set of individuals prior
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to adding a layer of dynamics from either automobile debt or student loans. This restric-
tion may have larger implications for the debt dynamics of younger households, but allows
to separate the behavior of subset of the individuals. Since the pattern of debt holdings
can be di¤erent whether the individual has a mortgage, the sample is then segmented into
individuals without mortgage debt and individuals with mortgage debt.2

3.1. The Period 1990:1-2008:1

This subsection considers the evolution of unsecured credit in the period prior to the Great
Recession. We start by considering individuals who report not having mortgage debt and
positive debt balances in this sub sample. The fraction of these individuals grouped by
age cohorts is summarized in Table 1 for three di¤erent years (1999, 2005, and 2008). The
data indicates that the fraction of individuals with positive balances of unsecured debt has
a �humped-shaped� pattern over age. For example, 59.1 percent of the sample have a
credit cards with positive balances with the complement having zero balances. For each
year, the sample the peak level occurs for the age 56-65 age cohort. Over time, the data
suggests that the percentage of individuals with only unsecured debt declines. The decline
is quite signi�cant for all age cohorts. Understanding the evolution of these di¤erent groups
is important because changes in sample averages could be due to changes in the composition
of these pools over time and not changes in the underlying borrowing behavior.
These numbers only capture the relative size of these individuals in the sample. The

next step is to consider the level of unsecured debt by age cohorts for the 1999, 2005, and
2008 samples. Table 2 summarizes the average levels by age cohort, but also reports the
average debt for the individuals that would have a debt level in the lowest 10 percent as
well as average debt for individuals holding debt in the top ten percentile. Ideally one
would condition the distribution of debt by income levels, unfortunately, income data is not
available in the CCP. The distribution of unsecured debt holding is also �hump-shaped�by
age with a peak around the 41-55 age cohorts (an exception is 2005 sample as the peak
average debt level occurs in the 56-65 cohorts but this is partially due to grouping). The
average balances of the 21-30 cohort is $3,636, but for the lowest 10 percent is $102 and the
highest 90 percent is $17,268. This shows that the distribution of each group is very skewed.
In addition, the data shows that the average real debt levels for each cohort tends decline
over the three samples years. For example, average debt in the 41-55 cohorts (peak level) is
$6,972 in the 1999 sample. By 2005, the average debt level for this cohort declined to $6,513.
In the 2008 sample, the average debt level of the 41-55 age cohorts was $6,308. For the 21-30
age cohorts (youngest group), average debt is $3,636 for the average individual and declines
in 2008 to $2,703.
It is known that a non trivial fraction of unsecured credit is subject to default risk.

Table 2 also includes a fraction of cohorts that declare bankruptcy by age cohort. The
highest bankruptcy rate occurs in the 41-55 age cohorts (the individuals with the largest
debt balances). In the 1999 sample, the bankruptcy rate for this age cohort is 8.69 percent.

2We refrain from renter/homeowner dichotomy as we cannot identify if an individual without a mortgage
is a renter or a homeowner that owns the home without debt. It is unlikely an average individual in the
21-30 cohort has a paid-o¤ house, but it is more likely that individual around age 66-75 have paid-o¤ their
homes.
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For the same age cohort, in 2005 the bankruptcy rate increases to 11.8 percent. By 2008,
we �nd that the bankruptcy rate for this age cohort falls to 11.03 percent. In general
the bankruptcy rate tends to fall over all age cohorts between 2005 and 2008. There are
interesting distributional di¤erences because the lowest 10 percentile is not always less prone
to default than the highest 90 percentile. For the young and old cohorts this is not the case,
but it is accurate for individuals between age 31 and 65.
There is a non trivial number of individuals in the sample with positive credit card bal-

ances and mortgage debt. Table 3 summarizes the number of individuals that hold unsecured
and secured debt. In 1999, 8.2 percent of age 20-31 individuals have both types of debt. The
pattern of joint holdings also has a �hump-shaped�pattern with the largest participation
occurring in the 41-55 cohorts. The next issue is what happens to these fractions in 2005
and 2008 compared to 1999. In 2005 and 2008, the fraction of these individual is reduced
for the cohorts less than 40 years of age, but increases for the older cohorts.
What do the debt holdings of individuals with mortgage debt look like? Table 4 is similar

to Table 2, but now includes the unsecured debt balances, the amount of their mortgage debt
balance as well as the fraction of individuals in the sample that default and/or foreclose. In
1999, the average debt holding of a 21-30 individual held $6,027 of unsecured debt and
$112,353 of mortgage debt. For older cohorts, the data suggests that the average holdings
of unsecured debt and mortgage debt increase until about age 65. The age cohort with the
highest bankruptcy rate and foreclosure rate is the 31-40 cohort. Relative to the individuals
that only have unsecured debt (summarized in Table 2), these balances are much larger. For
example, an average individual between age 31-40 should have a balance of $5,863 if it only
has unsecured debt, but will have $7,620 if it has a mortgage. These balances are about 30
percent larger when only comparing the levels of debt. At the distributional level, the lowest
10 percent also has much larger balances of unsecured debt, but this is not true for the 90
percentile.
There data also indicates a large dispersion of these two measures of debt (unsecured

and secured). For example, in the 31-40 cohorts, the lowest 10% of the unsecured debt
distribution has an average debt of $4,316 while the highest 10% has average debt level of
$11,976. The spread in mortgage debt for the same cohort as the average range is $22,838
for the lowest ten percent and $408,035 for the highest ten percent. The data seems to
indicate that during the housing boom 1999-2005, the individual shifted from unsecured
credit to mortgage debt. In fact, the mortgage debt increases in the highest ten percent of
each cohort increases by a large amount. This change in the pattern of debt holding does
not show up in a substantive increase in foreclosure and bankruptcy rates.
With the collapse of housing prices in 2007, the individuals seem to maintain very large

mortgage balances in the 2008 sample, but the average holdings of unsecured credit increased
dramatically across all cohorts over 31. The larger total debt balances appears to cause in-
creases in the foreclosure rate. The number of individual bankruptcies fall slightly compared
to their respective 2005 levels.

3.2. The Period 2008:1-2013:4

The period 2008 through 2013 includes the peak of the Great Recession and the beginning of
individuals removing excessive leverage from their balance sheets. We summarize the data
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for this period by �rst examining individuals without mortgage debt and then individuals
with mortgage debt. The discussion will be benchmarked to 2008.
As can be seen in Table 5, 50.2 percent of age 21-30 individuals had unsecured credit.

Except for the 31-40 cohort where the fraction fell to 47.2, the fraction of unsecured debt in
a cohort increases until the oldest cohort. If percentages per cohort are then examined in
the 2010 and 2013 sample, we continue to see the trend of a decline the fraction of a cohort
holding unsecured debt. This trend was also observed in the earlier samples.
The average levels of unsecured debt as well as the range in unsecured debt holdings

by cohort are presented in Table 6. The humped shaped pattern of unsecured debt over
age cohorts, with a peak at the 41-55 age cohorts, holds in the three samples. From the
discussion in the prior section, we also know that the range in debt had been decreasing
since 1999. The decline continued during the 2010 and 2013 samples. In 2010, the average
debt levels in each cohort declines and the range between the lowest ten percent and highest
10 percent narrows across all age cohorts. The narrowing of debt range does not seem to be
correlated this bankruptcy rate changes. The bankruptcy rate remains high, but has come
down slightly across cohorts. The sample in 2013 indicates further decreases in average debt
holdings across age cohorts. Debt ranges continue to narrow, perhaps as a result, bankruptcy
rates decline in most cohorts. However, the rates continue to be high in the 31-40, 41-55,
and 56-65 cohorts.
The fraction of individuals with positive balances of unsecured debt and mortgage is also

reduced. This is particularly important for age cohorts between 21 and 65 as can be seen
in Table 2. This indicates that during the Great Recession, a large fraction of individuals
stopped carrying quarterly debt balances. The more important question is what has hap-
pened to the average level of debt. Table 8 sheds light on these issues. In 2010, average
unsecured debt levels decrease in each age cohort. The spread between the distribution in
the lower ten percent and highest ten percent of the distribution narrows. As a result, bank-
ruptcy rates slightly decline. Average mortgage debt slightly declines in the two youngest
age cohorts. In the three oldest cohorts average mortgage debt level is essentially unchanged.
The spread in the distribution in each cohort does narrow. Foreclosure rate in each cohort
decreased very slightly. Table 8 suggests substantial deleveraging of mortgage debt had oc-
curred. Both average unsecured debt level and mortgage debt in each cohort declined. The
spread the distribution in each age cohort also narrowed. As a result, the foreclosure rate
tended to decline in each age cohort. The bankruptcy rate tended decline.

4. Model of Households�Unsecured Credit

This section describes di¤erent speci�cations of the household decision problem. The objec-
tive is to formalize the intensive and extensive margin of unsecured credit, this is completed
in steps.

4.1. Agent�s Problem - Both Extensive and Intensive Margins

Let V (s) be the values of agents who enter subperiod 1 in state s = (e; b; a; w; y; �) and
W (~s) be the values of agents when they enter subperiod 2 with the updated state ~s =
(~e; b; a; ~w; ~y; �).
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4.1.1. Subperiod 1: Employed and Unemployed Agents

For employed agents, their values in subperiod 1 are given by

V (1; b; a; w; 0; �) =�W (0; b; a; 0; k; �)

+(1� �)max
�
W (1; b; a; w; 0; �);W (0; b; a; 0; k; �)

�
:

(4.1)

If they are separated exogenously from their jobs with probability �, they continue to sub-
period 2 with values of being non-employed W (0; b; a; 0; k; �). For agents who do not receive
the separation shock, if the value of continuing with current jobs W (1; b; a; w; 0; �) is greater
than the value of quitting W (0; b; a; 0; k; �), agents remain employed.
For non-employed agents, their values in subperiod 1 are given by

V (0; b; a; 0; k; �) =�b
Z
w

max

�
W (1; b; a; w; 0; �);W (0; b; a; 0; k; �)

�
G(dw)

+(1� �b)W (0; b; a; 0; k; �):
(4.2)

They receive a wage-rate o¤er w from a distribution G(w) with probability �b and make the
job-acceptance decision. They take the new job if the value of accepting W (1; b; a; w; 0; �)
is greater than the value of rejecting W (0; b; a; 0; k; �). They may not have a new job o¤er
with probability 1 � �b. In this case, they continue non-employed into subperiod 2 with a
value of W (0; b; a; 0; k; �).

4.1.2. Subperiod 2

Agents make bankruptcy decisions d 2 f0; 1g in subperiod 2. Agents without a bankruptcy
record (b = 0) can default if a� � < 0. For agents with a bankruptcy �ag (b = 1), default is
available to them if repayment results in negative consumption.
The values of agents in subperiod 2 are given by

W (~e; b; a; ~w; ~y; �) = max

�
W 0(~e; b; a; ~w; ~y; �);W 1(~e; b; a; ~w; ~y; �)

�
(4.3)

Given their bankruptcy decisions, their values are given as follows:

1. If agents do not exercise the option of default, they can make the asset choice decisions
a0. If they do not have a bankruptcy �ag (b = 0), they can save or borrow. Otherwise,
they can not borrow (a0 � 0) and a fraction �b of their earnings may be garnished.

W 0(~e; b; a; ~w; ~y; �) = max
(h;a0)

u(c; h) + ��E(b0;�0)jbV (~e; b
0; a0; ~w; ~y; � 0)

where c = (1� �) ~wh+ ~y + a� � � q(a0; ~s)a0 � 0.

2. If agents �le for Chapter 7 bankruptcy to discharge their debt, they enter next period
with zero assets but with a Chapter 7 bankruptcy �ag. In the period of default, they
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consume after-tax earnings.

W 1(~e; b; a; ~w; ~y; �) = max
h

u(c; h) + ��E�0V (~e; 1; 0; ~w; ~y; �
0)

where c = (1� �)wh+ y.

5. Agent�s Problem - Only Intensive Margins

In subperiod 1, for employed agents, their values in subperiod 1 are given by

V (1; b; a; w; 0; �) = �W (0; b; a; 0; k; �) + (1� �)W (0; b; a; 0; k; �) (5.1)

For non-employed agents, their values are given by

V (0; b; a; 0; k; �) = �b
Z
w

W (1; b; a; w; 0; �)G(dw) + (1� �b)W (0; b; a; 0; k; �): (5.2)

6. Agent�s Problem - Only Extensive Margins

If agents do not exercise the option of default, the value is given by the following when he is
employed,

W 0(1; b; a; ~w; 0; �) = max
a0

u(c; �h) + ��E(b0;�0)jbV (1; b
0; a0; ~w; 0; � 0)

where c = (1 � �) ~w�h + a � � � q(a0; ~s)a0 � 0. the value when this agent is unemployed is
given by

W 0(0; b; a; 0; k; �) = max
a0

u(c; 0) + ��E(b0;�0)jbV (0; b
0; a0; 0; k; � 0)

where c = (1� �)k + a� � � q(a0; ~s)a0 � 0.
If agents �le for Chapter 7 bankruptcy to discharge their debt, his value when employed

is given by
W 1(1; b; a; ~w; 0; �) = u(c; �h) + ��E�0V (1; b; 0; ~w; 0; �

0)

where c = (1� �)w�h. His value when unemployed is given by

W 1(0; b; a; 0; k; �) = u(c; 0) + ��E�0V (0; 1; 0; 0; k; �
0)

where c = (1� �)k.

7. Quantitative Analysis

Thi Section analyzes the quantitative properties of the model. The model takes aggregate
prices as given and explores the dynamic properties of the stationary equilibria in which
decisions remain constant functions of the household�s state over time.
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7.1. Parametrization

To be completed

7.2. Accounting for Individuals Deleverage

The previous section suggests that deleveraging occurred in balance sheets of individuals
with unsecured debt and mortgages.3 An equally important question is how did individuals
accomplish deleveraging? Knowing the answer to this question is important for public policy
makers as well as researchers. From a policy maker�s perspective, early changes in household
balance sheets may be an indicator of eventual aggregate development in the economy. For
researcher who employed heterogeneous agent type models to study aggregate movements in
the economies, a set of facts describing the dynamic adjustments that occur in an individual
balance sheet is important to evaluate these types of models.
Now the focus is on individuals who were born between the years of 1969 and 1979. These

individuals would be the 21-30 cohorts in 1999-Q1 sample. Again, the data is restricted to
individuals with unsecured credit with and without mortgage debt.4 Our strategy is to
examine the choices during the sample years, and then condition changes in behavior along
the extensive and intensive margin after the Great Recession. This approach allows to
identify the nature of the deleverage process in the sample.
The set of choices di¤er for individuals whether they have a mortgage or not. We start

by examining individuals who start with only unsecured debt. We can think of such an
individual as a renter, but acknowledge some homeowners could be included. This would be
more likely to be true if the initial cohort being examined was older.

Set of Choices for Individual Deleverage

b > 0 & m = 0 =)

266666666666666664

5b & 4m � 0

8>>>><>>>>:
Foreclosure Bankruptcy

No No
No Yes
Yes No
Yes Yes

4b&4m � 0

8>>>><>>>>:
Foreclosure Bankruptcy

No No
No Yes
Yes No
Yes Yes

Initial Conditions Deleverage Choices

3It would be better to examine an individual entire balance sheet so that assets and liability adjustments
could be jointly examined. At this time, such as data base is not readily available.

4While student and auto debt are important factors that likely have important interactions with unsecured
and mortgage debt, but feel that the �rst step is to examine the interactions of adjustments in unsecured
and mortgage debt for deleveraging.
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An individual starting without a mortgage can remain without a mortgage or take out
a mortgage. We include the individuals without a mortgage as part of the increase group
to make the analysis manageable. This is why the mortgage decision in this Table 9 only
includes upward arrows. The unsecured debt decision allows for either an increase or decrease
in the debt position. An individual who does not change their debt position is included in the
increase decision group. Given their debt position, an individual has many potential decisions
they can make if bankruptcy and/or foreclosure options are allowed. Since we would like to
know the role that bankruptcy plays in deleveraging, we allow for this option. A bankruptcy
(or foreclosure) �ag over the period is used to de�ne a bankruptcy (or foreclosure) decision.
In attempt to maximize observations, we employ the entire Consumer Credit sample.
Table 9 summarizes the decisions that individuals for this restricted set of individuals.

The data shows that around ninety percent of actual decision falls into one of two decision
categories. That is allowing mortgage debt to increase while unsecured debt is either in-
creased or decreased. The participation decision suggests that between 2008 and 2010 most
deleverage took place by reducing unsecured credit balances without �ling for bankruptcy
or foreclose on any mortgage originated after 1999-Q1. This option increase 7.6 percent,
capturing individuals from all the other categories. However, the choice of �lling bankruptcy
became more important from 2010 forward where the fraction making this choice nearly
doubles. The data indicates that for this group of individuals the foreclosure decision option
was not terribly important, whereas bankruptcy was only been relatively relevant since 2010.
The question is how large are the adjustments for these individuals. The magnitude in

terms of dollar value adjusted is summarized in Table 10. The data indicates that during
the whole sample period (1999-2013), the individuals who decrease their unsecured debt
without defaulting (bankruptcy or foreclosure) maintaining a relatively constant pattern of
debt reduction, $2,542-$3,116. These are relatively small amounts but it should not be
surprising given the age of the cohort being studied. The Great Recession did not seem
to change this pattern of debt reduction for these individuals, but it did for the set of
individuals that increase mortgage and unsecured debt balances. For these individuals, the
rate of mortgage and unsecured debt balances grew at a much smaller rate. The numbers
are quite large for these individuals, but particularly important for those foreclosing. In this
case, the change in the average mortgage balance only increased by $126,012 in the period
2008-10 instead of $250,605 in the previous period. For unsecured debt, the numbers are
$5,783 instead of $7,694. All the evidence suggests important changes in behavior along the
extensive an intensive margin for both types of debt. The key issue is whether individuals
born between the years of 1969 and 1979 with a mortgage balance in 1999-Q1 behaved
di¤erently.
Tables 11 and Table 12 summarize the decisions of these individuals along the extensive

and intensive margin respectively. These individual also adjust downwards mortgage bal-
ances for any given level of unsecured debt resulting in sixteen possible decisions. However,
only four appear to be the dominating decisions. When analyzing the change in behavior dur-
ing the Great Recession, the data indicates that the large majority of the individuals reduced
their debt obligations (unsecured and mortgage). The number of participants making this
choice increased to 42.8 percent from the 36.7 percent observed in the period 2005-08. The
adjustment of the credit card balances for these individuals is essentially the same (-$3,779
instead of -$3,983), but mortgage debt is adjusted in a lesser amount (-$49,533 instead of

14



-$70,098). This di¤erence is partially accounted by the 16 percent increase in participation
for this option. The other two observed strategies involve reducing all debt by foreclosing on
the mortgage (5.2 percent instead of 2.0 percent), or foreclose on the mortgage but expand
unsecured debt (2.3 percent instead of 0.7 percent). These two options associated to fore-
closure involve every important reductions in mortgage debt balances (-$210,898 instead of
-$114,607 and -$199,003 instead of -$120,633). For individuals that use the foreclosure option
to reduce their unsecured debt balances, its average decline is around 36 percent between
2008-10, whereas a for those that expand their debt balances, the average increase is about
43 percent. After 2010, the data suggests that more individuals deleverage by using on of
the default options. Bankruptcy increases from 1.2 to 2.5 percent, and joint defaults (bank-
ruptcy and foreclosure) increase from 0.7 to 1.2 percent. In all the cases, the bankruptcy
option does not seem to be used as frequently as foreclosure because of the smaller size of
unsecured debt relative to mortgage debt.
The previous data presents evidence on how individuals in the youngest cohort reduce

their debt obligations. Next, we examine how debt is adjusted prior to a legal event such as
bankruptcy. For example, does an individual run up unsecured debt prior to a bankruptcy or
does the individual work to decrease unsecured debt levels but fail and use the bankruptcy
option? To maximize our sample size, we focus on any individual with unsecured and
mortgage debt balances who has a bankruptcy �ag in any of our �ve samples. We then
collect quarterly data for each individual the two years prior to bankruptcy. In Figure 8, we
plot average of debt decisions for the two years prior to a bankruptcy �ag.
Prior to the Great Recession the path of debt had some small growth prior to �ling

bankruptcy. For these individuals balances increased from around $11,000 eight quarters
prior two declare bankruptcy to $15,000. There is little evidence that these individuals
attempted to reduce debt holding prior to bankruptcy. This does not seem to be the case
in the sample for 2008-10. Despite having larger average balances, individuals increase the
average debt holding between 8 and 4 quarters prior to �le bankruptcy. Between quarters -4
and the �lling time debt holdings are reduced. This e¤ort to reduce debt disappears in the
2010-13 samples.

8. Conclusions

This paper develops stylized facts on the dynamics of consumer credit in the United States
in the period 2001-2013. The ultimate goal is to understand the evolution of credit in
�normal�and �turbulent�times. To understand the adjustment, we place special emphasis
documenting the participation decision (extensive margin), the volume (intensive margin),
and default. This last issue is closely related to the deleverage episode in the aftermath
of the �nal crisis. The analysis of the data reveals some key �ndings: The distribution
of unsecured debt holding is also �hump-shaped� by age with a peak around the 41-55
age cohorts. Conditional on a particular age cohort, the distribution of debt balances is
skewed. Between 1999 and 2013, the fraction of individual with only unsecured debt has
been decreasing in terms of participation and the size of their balances. There are a non-
trivial number of individuals in the sample with positive credit card balances and mortgage
debt. Relative to the individuals that only have unsecured debt their balances are much
larger. At the distributional level, the lowest 10 percent also has much larger balances of
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unsecured debt, but this is not true for the 90 percentile. Unlike the other group, the balances
of unsecured and mortgage debt increased dramatically between 1999 and 2008. However,
the Great Recession and its aftermath brought their levels of unsecured debt substantially
lower than the 1999 levels. This is particularly large for individuals under 40 years of age.
The Great Recession caused a large deleverage episode for individuals with unsecured

credit and mortgages. The data suggests that for individuals born between the years of
1969 and 1979 their deleverage behavior crucially depends on whether mortgage debt is an
additional liability. In the absence of mortgage debt, most individual choose to reduce their
unsecured debt balances but the amount reduced does not change as a result of the Great
Recession. For individuals with mortgage debt, the majority does not default and reduce
their unsecured balances in a similar fashion. However, the Recession triggers an increase
in foreclosure rates used to deleverage secured and in some cases unsecured credit. The
data suggests that in general, the bankruptcy option is not used as frequently as foreclosure
because of the smaller size of unsecured debt relative to mortgage debt. The data also
suggests that during the Great Recession individuals tried to decrease unsecured debt levels
but fail and use the bankruptcy option. This behavior was not observed prior to the Great
Recession.
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Figure 0: Debt to Personal Income Ratio
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Figure 1: Percentage of Consumers with Positive Balances or Tradelines
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Figure 2: Average Number of Tradelines
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Figure 3: Average Real Credit Card Balances
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Figure 4: Percent of Credit Card Balances in Delinquency
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Figure 5a: Distribution of Positive Balances (Q4 2013)
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Figure 5b: 2010 Family Distribution in Number of Credit Cards
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Figure 6: Transitions for Tradelines and Conditional on Positive Balances
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Figure 6b: Unconditional Average of Individuals�Balances by Age
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Figure 6c: Percent of Individuals with at Least One Tradeline and with at a
Positive Balance
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Figure 6d: Average of Individuals�Balances by Age Conditional on having a
Positive Balance
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Figure 6e: Average Credit Card Balances and Tradelines
of Borrowers Delinquent on Any Type of Accounts
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Figure 7: An Overview of Debt Level Changes by Age
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Figure 8: Unsecured Debt Adjustments Prior to Bankruptcy
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