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Abstract

We analyse the default behaviour of Spanish households immediately before and after the
recent financial crisis. Using several waves of the Survey of Household Finances (a tri-annual
survey of financial position of Spanish households), we show that younger, poorer and less well
educated households are most likely to default, but that while there were substantial changes in
default over time, the response was different across household types. Since households separately
report information on credit applications and acceptances, we can decompose the changes in
default into a borrower and a lender effect.We find most of the changes in behaviour can be
attributed to changes in the default behaviour of borrowers. Nevertheless, there is also some
evidence that lenders restricted credit to some groups during the crisis, attenuating the rise in

default among poorer households.
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1 Introduction

The aim of this paper is to explore the borrowing and default behaviour of Spanish households
since 2002 using household data from the Survey of Household Finances (EFF). Since 2002, Spain
experienced a boom followed by a severe crash ensuing from the sub-prime crisis, with a return
to the high unemployment and under-employment which had characterized the Spanish economy
a generation earlier. Household credit in Spain has mirrored these changes in the macro-economy.
Bernardino and Gutiérrez (2012) provide an exhaustive analysis of the evolution of the credit
sector in Spain using aggregated data provided by lenders where they identify a large period of
expansion from the middle 90’s to the end of 2007. Igan et al. (2012) also use aggregated lender
records to document the increase of household debt in several advanced economies and attribute
the expansive phase (2002-2006) to the Spanish housing boom, which they believe to be the cause
of the subsequent loss in consumption in 2010. This paper, in contrast, will use household survey
data to explore the changing default behaviour of Spanish households over the last few years. The
particular focus of this paper will be to explore the application, acceptance and default behaviour
of Spanish households since 2002, and to document their changes during and after the crisis. It will
also try to explore how changes in lender and borrower behaviour over this period has contributed
to changes in the observed level of default among Spanish households.

The Spanish financial system during this period is particularly interesting, since credit to the
household sector expanded more rapidly than in other EU countries in the years before the financial
crisis and the recent international financial crisis has affected the Spanish financial system especially
severely. Crook (2006) document a number of key features in the household credit market for
different European countries, showing how credit to the household sector had grown substantially

during the 1980s and 1990s. More recently, Bover et al (2014) compare household debts across



EU countries in 2010. These papers find that by the end of this period, Spanish households
were as heavily indebted as many northern European households such as those in Britain and
the Netherlands. Similarly, Cecchetti et al. (2011) shows the evolution of household debt as a
percentage of GDP for several OECD economies. Their study shows that there was an increase in
the proportion of indebted households from 54% to 91% in Spain during the period 2000-2010.

This paper will not only document the expansion and subsequent decline in credit, and the
changes in default behaviour of Spanish households over the last 15 years, it will also try to under-
stand the extent to which changes are driven by changes in application behaviour, in acceptance
behaviour or by changes in the behaviour of borrowers once they have the loan. Our approach
builds on Grant and Padula (2012) who utilize self-reported household data from the 2008 wave of
the European Union Survey of Income and Living Conditions to calculate the underlying propensity
to default (which accounts for the default behaviour of households who do not have credit). They
find differences in repayment among the Spanish households, with the youngest and the poorest
significantly more prone to default.

This paper makes use of individual data collected at household level during four different waves
in the period 2002-2011. The Survey of Household Finances (EFF) was launched by the Bank of
Spain to collect information about the financial position of Spanish households. It provides a rich
source to study the debt holding and repayment behaviour of a representative sample of Spanish
families. With this dataset, we will the analyse the behaviour of borrowers and lenders in the
Spanish credit market both before and after the financial crisis. The aim is to understand what
happened to borrowing and default during the crisis and to decompose the observed changes over
time into the contribution from changes in borrower and changes in lender behaviour. We will find
that while changes in characteristics are important, there were also important behavioural changes

at the time of the crisis, but that changes in borrower and lender behaviour was not uniform across



different types of household.

We proceed by first describing some background information about the Spanish credit market
and review the existing literature on household default in section [2] before proceeding with the main
part of the paper. Section [3| describes the Survey of Household Finances, the household data set
which will be used for the main analysis in the paper. The results are reported in section [d An
experiment is proposed in section [5| where we will attempt to attribute the changes in default to

the changes in borrower and in lender behaviour. Our conclusions are reported in section [6]

2 Background Material

There is an extensive existing literature that documents default behaviour. For example, Berkowitz
and Hynes (1999), Domowitz and Sartain (1999), and Fay, Hurst and White (2002) investigate the
bankruptcy decision of US households, while Duygan and Grant (2009) look at the default behaviour
of households across the EU. More recently, attention has been focused on understanding the
Great Recession where there is considerable debate in the academic literature about the increase in
credit in many countries prior to the sub-prime crisis. The simplest explanation is that households
defaulted when they suffered an income shock. Foote et al. (2009) argue that unexpected falls in
income drove the increase in default in the US, while Elul et al. (2010) contend that unemployment
explains mortgage arrears. Gerlach-Kristen and Lyons (2015) use a European household data set
to explore the role that affordability problems and negative equity have on mortgage arrears for 18
countries (included Spain) for the period 2004-2011. They find that while affordability alone has
some effect on arrears, the largest long-run effects are when affordability and negative equity are
combined. Blanco and Gimeno (2012) use regional default rates for 50 Spanish provinces between

1984 and 2009 to conclude that changes in unemployment is the main explanation for the surge



in household default between 2007 and 2009, but that the drop of interest rates since the end of
2008 moderated this increase. Ampudia et al. (2014) use Spanish micro data from Household
Finance and Consumption Survey (HFCS) collected between 2008 and 2011, and conclude that, in
Spain, low wealth, being unemployed or self-employed are among the most important determinants
of financial distress. However, they were unable to compare their results with default before the
crisis.

Much of the US literature has focused on the expansion of credit to households hitherto ex-
cluded from borrowing due to low income and poor credit scores. Keys et al. (2010) argue that
securitization had a negative effect on the screening incentives of sub-prime lenders, which lead to
an increase in the acceptance rate of credit applications. Using lender records on US mortgages,
Mian and Sufi (2009), Demyanyk and Van Hemert (2011) and Mayer, Pence and Sherland (2009) all
argued that deteriorating lending standards after the turn of the century is the main explanation
for the rise in defaults during the sub-prime crisis. Both Crook (2006) and Duygan and Grant
(2009) noted that there had been a large increase in borrowing by Spanish households in the years
prior to the crisis.

Maddaloni and Peydr6 (2011), using the Bank Lending Survey, a quarterly survey of Euro
area banks on their lending practises for 2002-2008, and equivalent data from US lenders, provide
evidence for the excessive softening of lending standards before the crisis (especially for mortgage
loans). Akin et al. (2014) use an administrative micro-data set from a real state company in
Spain which is representative of the Spanish mortgage market. Using data from 2005 and 2010,
they find lending standards were softer before the onset of the crisis, especially when the loan
was made by an institution which was subsequently rescued: they argue there had been too much
lending to households without an adequate income as lenders frequently valued the house at a

significantly higher value than the sale price to avoid regulatory penalties. Using the same data,



Diaz-Serrano (2015) showed that weaker lending standards before the crisis were associated with
greater competition between lenders in the local credit market.

Dell’Arricia, Igan and Laeven (2012), by looking at the pool of US mortgage applicants, argue
that there was also an increase in credit demand prior to the onset of the crisis which was just
as important as the changes in lending policy. Lusardi, Schneider and Tufano (2011) investigated
the capacity of US households to withstand an income shock and conclude that nearly half of
Americans were 'financially fragile’. Jappelli, Pagano and Di Maggio (2013) compare Germany,
Britain and the US and the role of institutions in explaining default. Guiso, Sapienza and Zingales
(2013) argue, using evidence from a survey of US household’s, that Americans became more willing
to default regardless of their circumstances during the sub-prime crisis households. This study will
also look at the role in lenders in granting credit in explaining credit market outcomes, as well as
changes in the demand for loans. We will investigate the experience of Spanish households since

the onset of the sub-prime crisis to see how it has changed compared to the years before the crisis.

2.1 The Spanish Credit Market

This study covers the 2002-2011 years, which is an interesting period for the Spanish financial
system since it covers the years prior to and following the outbreak of the recent international
financial crisis in 2008. This crisis had severe effects on the Spanish financial sector and the Spanish
economy, with important consequences for the household sector. Figure [1| shows that in the years
prior to the crisis, credit to the household sector had expanded rapidly. This was partly a result of
the expansion in market share of savings banks, the main competitors of the commercial banking
sector, which from 1990 had begun a process of liberalisation, mergers and the expansion of their

branch networkE Although the crisis began in 2008, figure || shows that the annual growth rate

!Saving banks are commercially orientated non-profit-organizations which competed with commercial banks.
These organisations are governed by stakeholders groups which typically included representatives of local and re-



of credit to households had already started to decline at the end of 2005, before reaching zero in
2008. During the crisis it became apparent that many savings banks were under-capitalized, which
resulted in their consolidation into fewer organisations, new regulation, and finally necessitated a
bank bailout in 2012. For a detailed description of the entire process, see Calvo and Martin de
Vidales (2014).

In 2002, the Bank of Spain began collecting information on changes in the loan-granting policies
of the banking sector (using a representative sample of Spanish financial institutions), and on credit
applications. This information is reported quarterly in summary form in the Bank Lending Survey,
which is summarized in figure Ph and figure 2p. Figure [2h shows lenders’ assessment of how their
credit practises have changed over the previous three months, with separate responses for housing
loans (plotted with a solid line) how lending behaviour has changed over the survey period, plotting
lending for housing loans (solid line) and for other loans (dashed line). The figure shows that from
the end of 2006, banks strongly tightened the conditions of access to credit to households and this
tightening continued until late 2009. Since 2009 banks report that there has been no further change
in their lending practises (e.g. no subsequent return to earlier lending standards). Figure [2b plots
the lenders assessment of the changes in the demand for loans by households. It shows that the
banks believed that there was also a drop in the demand for credit at the end of 2006 and the
decline in demand continued until 2009, after which there was again no recovery to earlier levels of
demand. Figure [3| provides information on the household default rate. It shows there was a sharp
increase in the default rate for both mortgages and consumer loans during 2007 and 2008, which
plateaued between 2009 and 2011, before again increasing in the following years. This increase
in the rate of default is despite the fact we have observed a tightening of lending standards, and

a reduction in the demand for credit. In the rest of the paper we will explore this increase in

gional public authorities, workers and depositors. Nevertheless, despite their governance structure, they were subject
to the same regulatory framework as the commercial banks.



household default, and we will investigate the extent to which supply and demand factors have
contributed to this increase (or to how much more the increase in default would have been if there

had not been fall in the supply and demand for credit).

3 Data

The data used in this paper is taken from the Survey of Household Finances (EFF) developed by
the Bank of Spain. This is a survey of Spanish households which is collected every three years
starting in 2002 (e.g. we have data for 2002, 2005, 2008 and 2011). While the EFF has both a
cross-sectional and a rotating panel component, in this paper we will only exploit the cross-sectional
component of the survey. The survey collects detailed information on the financial position and
financial decisions adopted by a representative sample of Spanish households as well as questions
about the composition, income, housing and labour market participation of household members.
In the design of the survey, richer households were over-represented in order to collect information
on a variety of assets which are mainly held by wealthy householdsﬂ We restrict attention to
households whose head is between 30 and 75 years old and exclude those households with multiple
unrelated adults (where we define the household head as the main earner). After making these
selections, there are over 4,000 households included in each year of the analysis.
Household-related variables are constructed from several questions asked to the household re-
spondent. We utilize variables containing information on the level of education, marital status,
labour market status, age and the number of children living in the house. We also include variables
containing information on household income (adjusted by monthly consumer price index from In-

stituto Nacional de Estadistica). The main focus of the paper will be to exploit questions on debt

2The participation rate is not particularly high, as is typical among these types of surveys. The overall participation
rate, although decreasing with wealth, was 47.3% (2002), 47.3% (2005), 61.9% (2008) and 50.8% (2011) (see Bover,
2004, 2008, 2011, and Bover et al., 2014). For missing values, the Bank of Spain devised a system of imputations to
facilitate data analysis. Among the five imputations released, we use the first one in our analysis.



holdingﬁ whether the household applied for a loan (or was discouraged from doing so because they
would have been rejected) or whether they were rejected in the last two years. Households also
report whether they were unable to pay as scheduled any of their debt payments in the last year.

Table [I| provides summary statistics for each wave of the variables included in the analysis.
We observe that average annual real household income (in thousands) falls over the survey period,
which is especially surprising for 2002-2005 period, but nevertheless can be explained by noting the
change in households’ structure: there was an increase in the number of 1-2-members households
from 40.9% in 2002 to 44.4% in 2005 and a reduction in the proportion of couple households over
the sample period (Banco de Espana, 2007). The table also shows unemployment doubled between
2005 and 2011. Similarly, the percentage of rationed and discouraged households also doubles over
this period, as does the proportion of households that experienced problems in repaying their debts.
However, the percentage of households holding any kind of debt has barely fallen between 2005 and
2011, while the ratio of applicants is even higher in 2011, than in earlier yearsﬁ

Tables [2| and [3| provides detailed information of the characteristics of the households including
in the sample, differentiating for each year by the relevant financial variables of this study. The top
of table 2 shows the differences between borrower and non-borrower households and the evolution
in the period considered. We observe that borrowers earn around 10,000 euros more than the latter,
are around ten years younger, have more children, are better educated, and are more likely to be
in employment (rather than retired). Households where the head is unemployed are more likely to

hold debts in 2002 and 2005, but are less likely to borrow in 2008 and 2011. At the bottom part

3We consider loans granted by banks, saving banks, co-operative or rural saving banks, other credit institutions
and stand-alone internet banks, what represent more than 90% of the debts held (other kind of debts not considered
are those coming from business in which individual works, non-financial corporations, friends and family and ‘others’).
Credit card debt information is included for waves 2005 (2.4%), 2008 (8.0%) and 2011 (6.9%) but questions on credit
cards were not included in the 2002 wave.

4This pattern does not necessarily contradict figure as our definition of borrowers includes those households
holding any kind of debt regardless they have been turned down for additional loans. Further, our definition of
applicants includes borrowers and discouraged households.



of Table [2| we observe the differences between applicants and non-applicants. The picture is pretty
similar to the one observed for the top part, except for the unemployed, since these households are
more likely to have applied for a loan in 2008 and 2011, even if are they not borrowers.

The top half of table [3| shows the differences between rationed and unrationed households.
Differences among these two groups are larger than for either borrowers or applicants. Rationed
households are, as might be expected, poorer, less educated, and with a higher probability of being
unemployed. On average, they are around six years older in 2002 and 2005, but this difference
disappears from 2008. Lastly, at the bottom part of table [3| we take the sample of borrowers and
compare those households that repay their debts on time with those that can not (restricting atten-
tion to the sample of borrowers). The table shows that in this case, income, education and labour
status differences are associated with large differences in repayment behaviour among households

with debts.

4 Regression Results

The aim of the paper is to investigate how the repayment behaviour of Spanish households has
changed since the onset of the recent financial crisis. This requires not only studying the default
behaviour of borrowers, but also their application behaviour, and the lending behaviour of credit
institutions. Consequently, we perform separate logit estimations for each wave of the data to
have a picture of the household credit market before and after the financial crisis. Accordingly,
we study the determinants of whether the household applied for a loan, whether they borrowed or
whether they repaid the debts on schedule. As explanatory variables, we include a set of household
characteristics including: dummies for different age strata of the household head, sex of the head,

whether the household is headed by a couple, dummies for level of income (separated into seven



categories), whether the household head has a university degree, number of children living in
the house and three different dummies to indicate whether the head is self-employed, retired or

unemployed.

4.1 The Rate of Default

Table [4 reports results for arrears for each wave of the survey. These regressions include all house-
holds (where, clearly, non-borrowers will not report arrears). The results for the 2002 wave (the
second column in table 4)) show that each age group is significantly different from the left-out group
(households between 70 and 74). However, the Wald test for the different age dummies shows that
differences between the different age-groups is not statistically significant. University educated
households are also more likely to repay, while the number of children increases the incidence of
arrears. Households with a male head are less likely to be in arrears than households with a female
head while unemployed households are significantly more likely to be in arrears. However, couple
is not significant in the 2002 wave. As could be expected, high income households are more likely
to repay on schedule than middle income households, who in turn are more likely to repay than
low income households; a joint significance test rejects that these dummies are all equal.

The results are similar in the remaining three waves. The effect of a university education, of
being unemployed and of children remain significant; however, male is only significant in the 2008
wave. The effect of being self-employed gets larger over time, and is significant in the last two
waves of the survey. Similarly, the coefficient on couple has changed sign, and in the last wave, has
become significant. The effect of the age dummies remains significant in the later waves. The slope
effect of age, however, is now bigger since the coefficients on the dummies are larger. Moreover,
unlike in 2002, the Wald test which tests whether the coefficients are different (at the bottom of

the table) is now significant in 2005, 2008 and 2011 waves of the survey. The income coefficients
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are also significant in these waves (except for the lower income groups in the last two waves); the
joint-test again rejects that all the coefficients are the same.

Figure [4] plots how arrears changes as income changes (top panel) and as age changes (bottom
panel), holding other variables at their median Valueﬂ The upper panel plots the rate of arrears
among borrowers for six different income groups. It shows that in each survey year, the rate of
arrears was higher for low income groups and lower for higher income groups. It also shows that
arrears tended to be lower in the 2002 wave of the survey than in later waves, with the increase in
arrears mostly being greater for lower income groups. The lower panel looks at age, and shows that
among borrowers, there seemed to be no clear pattern to the age-profile of arrears. However, for
households below 60, the rate of arrears increased steadily between waves, at by a similar amount
for each age-group (the pattern is less clear-cut for older households).

This paper aims to understand the arrears behaviour of households in more detail. In particular,
the effect of several of the variables seems to have changed over the sample period, and we would like
to know why. Moreover, it seems the results for some groups, such male households, are surprising.
The results for unemployment and income seem plausible and intuitive. However, the observed
pattern of arrears might be because, for instance, low income or unemployed households do not
have credit, and hence can not thus enter arrears: for a household to enter arrears it must first
want to borrow; then be given the loan it wants; and finally fail to repay the loan on schedule. A
low level of arrears could be due to any of these three factors (e.g. it may have low demand for a
loan, it may be refused credit, or it may repay when required). It would be useful to disentangle
these three different possible explanations for the results we observe.

Columns 6-9 of table |4f looks at the repayment behaviour of borrowersﬁ The results for this

5The median values are taken by pooling all waves of the survey together. The resulting representative household
is aged 45-49, has no children, is headed by a couple and the head is an employed man. Total household income is
between 20,000 and 30,000 euros per year (in 2010 real terms).

5Grant and Padula (2012) estimate what they describe as “the true propensity to repay” which they argue can
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sub-sample are mostly similar to the results for the whole sample. They show that university
education consistently reduces arrears, but the number of children raises arrears. When looking at
the sample of borrowers, we find that age is not significant in any wave (the Wald test never rejects
the null that all age-groups default at the same rate). This contrasts to the regressions using the
whole sample, and suggests an important role for banks in accepting loan applications. In contrast
the effect of income in the regressions is now stronger, since there is a larger difference between the
lowest income and highest income households in their repayment behaviour. Similarly unemployed

households are significantly less likely to repay, and the effect is slightly stronger.

4.2 Applications and Acceptances

Table [4] showed there were some differences between arrears among borrowers and arrears in the
whole population. This suggests that application and acceptance behaviour might have an impor-
tant role in explaining arrears. The first four columns of table [5] report the determinants of loan
applicants. For the most part, the results show there have been few changes in the effect of these
variables over time. The results show that coupled households are significantly more likely to apply
for a loan than single households; a university education reduces the demand for loans; while having
children increases the demand for loans. These results help to explain the rate of arrears among
university graduates: table [d] showed graduates are less likely to be in arrears, while here we have
shown that these households are less likely to want a loan. Similarly, children raise the demand for
loans but increase the rate of arrears. However, couples do not have higher arrears even though
they have higher credit demand. Households with a female head are more likely to want credit in
2002 and 2008 but the results are not significant in the other two waves. The observed effect of male

on applications is consistent with their arrears in table ] since the two waves where males had lower

be bounded between the estimates on the whole population, and the estimates on the population of borrowers.
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arrears are also the two waves in which they are less likely to apply for a loan. The effect of age is
strongly significant; younger age-groups are more likely to apply for credit (the Wald test reported
at the bottom of the table shows that the differences across age-groups is statistically significant).
This is consistent with the results in table [ which showed that younger households are more likely
to be in arrears, hence part of the explanation for their arrears is that these households are more
likely to borrow.

The results for unemployment are not significant, which is surprising on two grounds. First,
if unemployment is associated temporarily low income, the life-cycle model would predict a desire
to borrow in order to smooth consumption, but the results do not show unemployed households
attempting to do this. Second, the high level of arrears among unemployed households is not due
to their high demand for loans since unemployed households are no less likely to apply for a loan
than other types of household even though they are more likely to be in arrears. Demand for loans
vary among income groups. In each wave, lower income households are less likely to apply for a
loan than higher income households. In each case, a joint test for whether the income dummies
differ finds that differences across income groups are significant. Again, this is despite the fact that
lower income households are more likely to be in arrears.

The last four columns in table [5| we consider the banks’ decision to give credit. It looks at
whether the credit application was rejected by the lender (e.g. whether the applicant is credit
constrained) in each wave of the survey. The estimated coefficients on the age-dummies suggest
a hump shape to credit constraints: middle-aged households are more likely to be accepted than
either the youngest or the oldest households (the left-out group is the 70-74 group, and the largest
coefficient is always for households in their fifties). This is slightly surprising since the oldest
households have the lowest rate of arrears. Couple is positive and significant in all but the first

wave, while the number of children is never significant, even though table[dsuggests children increase
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arrears. Similarly university educated are just as likely to be refused credit as other households
despite their lower arrears.

The table suggests that there are some differences across income groups in the acceptance rate
on loans. Middle and high income households seem to be more likely to have their application
for credit accepted than low income households (although the Wald test only rejects the null at
10 percent in 2002 wave). This is consistent with the fact our results showed these households are
the least likely to default. Similarly, except in 2002, unemployed households are more likely to be
refused credit; table |4] shows these households are significantly more likely to be in arrears.

Figure [5] plots the prediction of the level of applications and acceptances for a representative
household through the four waves considered in this study (taken, as before at the median). We
consider two explanatory variables: age and income. The figure suggests that younger households
are more likely to apply for credit than older households. The figure also suggests that applications
among younger households (below 60) are noticeably lower in 2002 than in later years, and that
applications from households over 50 peaked in 2005, before falling back in the last two waves. We
found that differences between age-groups in their rejection rates by lenders was not significant,
but the figure suggests there may be a slight increase in rejection at the oldest ages. The figure
does suggest, however, there was a decline in acceptance rates in the 2011 wave, particularly
concentrated among the oldest households. The final picture for the last wave seems paradoxical:
those households (the oldest households) with the best propensity to repay in table 4| are the ones
who became more rationed in the loan market.

When we look at the estimate of applicants for different income groups, we observe that in 2002
there were significantly fewer households applying for loans at every income level. with application
rates continuing to drift upwards for higher income groups in 2008 before falling slightly in 2011.

The figure also shows that acceptance rates were higher for higher income groups. Moreover,
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acceptance rates fell dramatically for lower income households in the 2008 and 2011 waves. This

result coincides with evidence reported in figures [I] and [2h.

5 Explaining the Change in Arrears

The regression results in tables [4 and [5] show which factors affect default in each year. Earlier, in
table [1, we found that the rate of arrears increased during the financial crisis, and we also found
that there was an increase in the proportion of households that were credit constrained. We would
like to understand how changes in borrower and in lender behaviour has contributed to the change
in arrears during the years before and after the crisis. For a household to default it must first apply
for a loan; it must then have the loan application accepted; and then it must fail to repay the
loan when required to do so. A change in the default behaviour of a household with some given
characteristics (we will denote the set of characteristics as X)) could be the consequence of a change
in any of these three things. Figures [4] and [5| provided some indication of the effect of age and
income on default; in this section we will explore the role of age, income, and other characteristics

in more detail.

5.1 Design of the Decomposition Exercise

Let D; denote a dummy for whether household i repays its debts on schedule (it takes the value
one if the household is in arrears and zero otherwise). Similarly, let A; denote a dummy variable
that takes the value one of the household has applied for a loan (and zero otherwise), and let C; be
a dummy that takes the value one if the household’s application for credit was accepted (and zero
otherwise). In each wave t (where we have separate estimates in 2002, 2005, 2008 and 2011) we can
estimate the probability of default of household 4, given characteristics X; as Prf(D; = 1|X;). And

we can compare how the default behaviour of households differs in different waves. Note, however,
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we can only observe a household in arrears if it borrows, that is if A; = 1 and C; = 1, hence we

can make the following decomposition

where each of the probabilities has already been estimated and is reported in tables 4| and |5, Using
the coefficients reported in tables [4] and [5] and using equation [I} we can compute the propensity
to default for each observation in the sample. We can then calculate the default rate in the whole
population in wave t by taking the weighted average of each individual household probability of
default in that wave. Consequently we can investigate how the default rate has changed over time.

Of fundamental interest, however, is to understand what has caused the change in default rates
over time. Using equation [I} we can decompose the overall change in the default rate between two
periods for a household with characteristics X, to changes in the default behaviour of borrowers, to
changes in acceptance behaviour and to changes in application behaviour between those waves. The
default rate between two periods can also change because the distribution of underlying household
characteristics has changed. To calculate how changes in characteristics affect default between two
wave we can take the household characteristics for wave ¢ + 1 but use the estimated probability
function for wave t (where, slightly abusing notation, we write this as Prt(D|X;11)).

Using the decomposition made in equation the probability of default in wave ¢ can be
written as Pri(D|A = 1,C = 1,X;) - Pr{(C|A = 1,X;) - Prt(A|X;), (where we are taking the
weighted average over the observations in wave t). In this formulation we are using the es-
timates for application, acceptance and borrower behaviour for wave ¢ that has already esti-
mated. A measure of the effect of changes in application behaviour can be obtained by us-

ing the period t 4+ 1 estimated application regression but with the t¢ characteristics. That is,
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to investigate how changes in applications affects the overall level of default we can calculate
Pri(D|A =1,C =1,X;) - Pri(C|A = 1, X;) - Prit1(A]X;) and see how this affects the estimated
default rate changes when Pr!(A|X;) is replaced by Pri*1(A|X;). Similarly, we can investigate the
effect of changes in acceptance behaviour and of the repayment behaviour of borrowers by, in turn,
using the next period estimate for acceptance behaviour Prit!(C|A = 1, X;) and default among
borrowers Prit!(D|A = 1,C = 1, X;). Results from this thought experiment are reported in the

next section.

5.2 Results of the Decomposition Exercise
5.2.1 All Sample

The top row of table |§| reports the predicted default rate in each wave of the data (compiled as
the weighted sum of each household’s predicted default rate using the logit estimates in tables [4]
and . The table shows that predicted default fell from 9.2 percent to 8.3 percent between 2002
and 2005, before increasing to 9.3 percent in 2008 and more sharply to 11.2 percent in 2011. This
pattern closely mirrors the raw data in table [} The second row of table [6] investigates the effect of
changing household characteristics in explaining the change in arrears over time. It shows that if
we had used the 2005 characteristics but the 2002 logit estimates for applications, acceptances and
arrears then the default rate would have been 9.4 percent rather than the 9.2 percent we find using
the 2002 logit estimates. The table shows that the predicted rate of arrears in 2005 is 8.3 percent.
This shows that most of the change in default between 2002 and 2005 is due to changes in borrower
and lender behaviour rather than in household characteristics (in fact the change in characteristics
slightly increases arrears compared to the no change scenario). The top row of table |§| shows that
the predicted default rate increased from 8.3 percent in 2005 to 9.3 percent in 2008. The second row

shows that changes in characteristics alone increases arrears to 8.5 percent, but the remaining three-
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quarters of the change in default rates is due to changes in borrower and lender behaviour. Finally,
this decomposition for the change between the last two waves shows that changes in characteristics
increased default from 9.3 percent to 9.5 percent, while changes in behaviour have a much more
important role, since they increase the rate of default to 11.2 percent.

The results show that most of the changes in the rate of default among Spanish households is
driven by changes in applications, acceptances and/or arrears; even in the last wave a substantial
proportion of the change is caused by changes in behaviour despite the fact that the economic crisis
resulted in larger unemployment and lower income per capita in Spain in 2011 compared to 2008
(the 2008 survey was mostly undertaken just prior to the onset of the crisis in Spain). This suggests
that additional insights can be gained by exploring this change in behaviour in more detail. The
next three rows of table [] separate the change in the level of default into a change in the rate
of applications; a change in the rate of acceptances; and a change in the rate of arrears among
borrowers.

The table shows that using the 2005 estimates for application behaviour, but the 2002 charac-
teristics, would have results in an increase in default rates to 10.4%. Using the 2005 estimates of
both applications and acceptances would have reduced this rate very slightly to 10.2%. The two
rows of the thought experiment suggest that there was an increase in the proportion of households
borrowing, and that the decline in the default rate between 2002 and 2005 was despite the expan-
sion in borrowing. The last row additionally investigates the effect of changes in the default rate
of borrowers (using the 2002 characteristics), which shows that the default rate would have fallen
to 8.1%. This shows the increase in borrowing was countered by a much larger fall in the default
rate among borrowers, and a change in borrower behaviour is the major explanation for the fall in
default in the whole population between 2002 and 2005.

We found that a quarter of the increase in default between 2005 and 2008 can be explained
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by changes in household characteristics. However, table [6] shows that changes in applications and
changes in acceptances (e.g. using the 2008 logit estimates but the 2005 characteristics) would both
have reduced the default rate as credit conditions slightly tightened. It shows that a great deal
of the change in default in the top row of the table can be explained by a rebound in the default
rates of borrowers (the bottom row) between 2005 and 2008. However, the full change in default
requires a change in both characteristics and borrower behaviour.

The top row of table[6]shows how default increased between 2008 and 2011. The surge in default
between these two years can partly be explained by an increase in credit applications, which would
have raised default to 9.9%. However, lenders reduced the availability of credit, which slightly
reduced the default rate. The most substantial contribution to the increase in default in the top
row of the table, however, was due to changes in the behaviour of borrowers. Overall, the table
suggests that changes in borrower behaviour are the most important explanation for the changes
in default over the period between 2002 and 2011. Nevertheless, changes in characteristics are also

a necessary part of the explanation.

5.2.2 Age

In table [7| we investigate the differences in default across age—groups[] The table reports results for
each of the 5-year age groups that have been used in the analysis (except that we have merged to
two oldest age-groups as there are relatively fewer older households). For each group (for example
households between 30 and 34 years old) we have calculated their predicted level of default given
their other characteristics. The general pattern shows that, on the whole, older households have
lower default rates than younger households. For example, in 2002, although the default rate

was highest among households aged 40-44, the pattern otherwise shows that default rates fell from

TOf course, the effect age, time and year-of-birth are not separately identifiable. We have reported the changes by
age-group and year and have not attributed the changes in default to cohort effects.
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11.85% for households aged 30-34 to 4.91% for households aged 65-75 when investigating differences
across age groups.

Three of the four age-groups under 50 saw a slight increase in default rates between 2002 and
2005. In contrast, all household age-groups over 50 decreased their rates of arrears, even though
their rates were already lower in 2002. For the youngest age-group, the increase in default can
be attributed to changes in characteristics since although there was an increase in applications,
there was also a reduction in acceptances hence no overall change in their level of borrowing.
However, they sharply reduced their level of default conditional on getting a loan. The much larger
countervailing effect of changes in characteristics meant that overall these households increased their
level of arrears. The other age-groups all saw a slight increase in applications between 2002 and
2005 which was mostly accommodated by lenders. They also all saw an improvement in borrower
behaviour. As a result the 35-39 and 45-49 age groups saw only modest increases in overall arrears,
while the other age-groups saw a reduction in overall arrears; and changes in characteristics are not
an important part of the story for these other age-groups.

A less clear pattern is observed for the period 2005-2008. The very youngest and oldest cohorts
experienced a decline in the default rate, while the other age-groups all saw their default rates
increase (where the increase was substantial for the 35-39, 55-59 and 60-64 age-groups). All but
the 35-39 age-group saw a reduction in applications and all groups except the 45-49 and the 65-75
age-group saw a reduction in acceptances. Borrowers became less likely to repay between 2005
and 2008 for all age-groups except 30-34, 45-49 and 65-75 households, with particularly large effect
for some groups. But changes in characteristics are also important for 35-39 age-group, the 45-49
age-group and the 60-64 age-group.

Finally, we analyse the period 2008-2011, in which most groups experienced a surge in their

default rate. The youngest households (30-34 years old) shows the largest increment, since de-
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fault increased from 11.0% to 22.5%; while all factors contribute to that rise, changes in borrower
behaviour is the most important. A similar pattern is apparent for 50-54 years old households:
the large increase in arrears of over 5% can partially be attributed to changes in characteristics,
applications and acceptances, but default among borrowers makes the largest contribution to this
increase. The table shows that 40-44 and 45-49 years old households both experience a similar
surge in default rate of around 2.5 percentage points. However, while in former case we can at-
tribute the increase to worsening characteristics and higher applications, in the latter the increase
is explained by the worsening repayment behaviour of households that more than compensates for
the more restrictive lending behaviour of banks. For 60-64 years old households, characteristics,
repayment and application behaviour by households, as opposed to the restrictive granting be-
haviour by banks, help to explain almost equally the surge in the overall default rate. The results
for 65-75 years old households show the opposite result as for this age-group the overall level of
default improved between 2008 and 2011; although applications increased default, it is more than
cancelled by the better characteristics and repayment behaviour of borrowers as well as the better
granting behaviour by banks to result in the decline of their overall default rate. The other group
that experienced a decline in default rate is the 35-39 years old age-group; in this case the fall is
explained by their better repayment behaviour and by the more restrictive granting behaviour by

banks.

5.2.3 Income

Table [§] divides the sample into six different income groups. The table shows that the level of
default decreased between 2002 and 2005 for all income groups. For all income groups, their was
an increase in the application rate. However, while lenders reduced the acceptance rate for the two

lowest income groups, there was a slight increase in the acceptance rate for middle income groups.
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All income groups saw a fall in the rate at which borrowers fell into arrears between 2002 and 2005,
which explains most of the fall in default reported in the top row for each group. The exception is
the 20-30,000 euro group, where the reduction in arrears is mainly due to changes in characteristics
(characteristics also reduced arrears for the 40-50,000 euros group).

Between 2005 and 2008, the overall rate of default fell sharply for the lowest income households.
This fall in default among the poorest households can be explained by the large fall in applications,
in acceptance by lenders, and in the repayment of loans by borrowers (characteristics play a small
part). All other income groups saw an increase in the rate of default, with especially large increases
among middle income groups. Changes in application behaviour does not explain this increase since
the increase in the rate of applications is rather small (and applications actually fell for the highest
two income groups). Similarly, there was also a small reduction in the rate at which applicants
received credit. For the 20-30,000 income group there was also no change in borrower behaviour:
the increase in the rate of arrears for this group is thus attributable to changes in their other
characteristics. However, the change in overall arrears for all the other income groups between
2005 and 2008 is attributable to the increase in the rate of default among borrowers.

Between 2008 and 2011, all income groups saw an increase in credit applications, but only the
lowest income group saw a substantial reduction in the rate at which credit was granted. The default
rate of borrowers increased sharply for the lowest two income groups, but actually improved for
the middle two income groups. Borrowers also reduced their rate of repayment for households with
incomes between 50-60,000 but repayment improved for the highest income households. Changes
in characteristics are never a particularly important factor in explaining the changes between 2008
and 2011, although they play some part in the increase in arrears for the lowest income households
and the reduction in arrears for the 50-60,000 group. By far the largest part of the explanation of

the changes in overall default is due to changes in the behaviour of borrowers.
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5.2.4 Employment and Education

Table |§| investigates four different employment groups: employees, self-employed, unemployed (or
households outside employment) and retirees. The pattern of arrears for employees is very similar
to the pattern for the whole sample reported in table [§] The overall rate of default fell between
2002 and 2005, before increasing in 2008 and then increasing again in 2011. As in table [6] the fall
in arrears between each wave is mainly attributable to the changing default behaviour of borrowers.
The unemployed group have much higher rates of arrears in all the waves, but this rate fell sharply
between 2002 and 2005 due to a sharp reduction in the rate at which unemployed borrowers
defaulted on their loans. Their small increase in arrears between 2005 and 2008 is mainly due
to changes in the households’ characteristics (there was a reduction in applications which would
otherwise have reduced arrears). Their small decrease in overall arrears between 2008 and 2011 is
due to a reduction in credit acceptances and in arrears among borrowers.

Retired households have the lowest rate of default among all employment categories, and steadily
reduced their rate of arrears throughout the sample period. Changes in characteristics played very
little part in this decline. Instead, it can be explained by a decline in the default rate of borrowers
between 2002 and 2005 and between 2008 and 2011 (which in both cases outweighed the effect of
an increase in applications). Between 2005 and 2008 there was a small reduction in applications
which reduced their overall default rate (changing characteristics also playing a small part).

Except in 2008, self-employed households had lower default rates than employees. However,
the pattern of changes over time is rather different: their arrears increase steadily from 2002 and
2005 until 2008, and then fall in 2011. The increase between 2002 and 2005 is largely due to an
increase in the rate of applications, as self-employed borrowers reduced their arrears. In contrast,

the increase in arrears in 2008 is mainly due to the very large increase in arrears among borrowers,
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and there was a reduction in applications and acceptances in 2008. This pattern was reversed in
2011, where there was an increase in applications and acceptances and a very sharp reduction in
arrears by borrowers (and an improvement in characteristics) leading to an overall reduction in
default.

The bottom of table [9] contrasts households with a university education with those who did
not go to college. University educated households are, in all waves, much less likely to default.
University educated households experienced a decline in default from 2002 to 2008, where the
increasing tendency to apply for loans is more than compensated by an improvement in repayment
behaviour among borrowers. In 2011 there was a very small reduction in the rate of applications,
and a small increase in the rate of non-payment by borrowers. However, changes over time for
college educated households are rather small.

Non-university educated households see larger changes over time: they reduced the rate of
arrears in 2005, and increased their arrears in 2008 and then, more substantively, in 2011. The rate
of applications increased in 2005 and again in 2011, but fell in 2008, while there were also small
reductions in the rate of acceptances over time. However, most of the changes in the overall rate
of default in 2005 and 2008 was due to changes in the rate of default among borrowers, which fell
in 2005, but increased moderately in 2008. In 2011, increases in applications, in default among
borrowers, and in characteristics all caused similarly large increases in the overall change in default
among non-college educated households which was only partially counter-balanced by a reduction

in credit acceptances by lenders.
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6 Conclusion

This paper contributes to our understanding the default behaviour of Spanish households before
and after the recent crisis, an issue that has attracted the attention of a number of researchers in
financial economics. The recent international financial crisis has affected a number of developed
economies and Spain constitutes a particularly interesting country to study due to the severity of
the crisis and its aftermath. Spanish unemployment more than doubled from 2007 to 2009, and
households default rates experienced even larger increases in these years. Our paper complements
the analysis made in other papers that has hitherto used aggregate and micro-administrative data.
We utilise households’ self-reported information collected by the Survey of Household Finances
provided by the Bank of Spain for the years before and immediately after the recent crisis, and,
to the best of our knowledge, this is the first paper to exploit such data. Thus we can not only
look at which households are more likely to default, but also how this has changed over the sample
period. Moreover, we as have separate information on applications, acceptances and default, we
can clearly distinguish between changes in borrower and lender behaviour as the ultimate cause of
changes in the level of default observed for Spanish households.

The raw results show that the rate of default fell in 2005, and then rose in 2008 and again
in 2011. The regression results also show that lower income and unemployed households are more
likely to default, as are younger households and households with lower levels of education. However,
these effects are apparent in all four waves included in the analysis, and hence in themselves do
not explain the changes in the level of default during and after the crisis: although changes in
unemployment and income form part of the explanation, they are too small to be able to explain
all of the changes that are observed in the data. Instead, by exploiting information households

provide on applications and rejections, we can understand the role of changes in behaviour in
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driving these changes in default.

A key contribution of our analysis is to decompose the incidence of arrears into an affect caused
by changes in the demand for loans, by changes in the acceptance of credit applications, and by
changes in the default behaviour of borrowers. Our results suggest that the fall in default rates
between 2002 and 2005 was despite the increase in credit applications which was mostly met by
lenders. Similarly, the increase in default between 2005 and 2008 happened even though applications
fell. Rather, changes in the default behaviour of borrowers drove these changes. Between 2008 and
2011 there was an increase in the incidence of borrowing and in default among those receiving a
loan which together explain a substantial proportion of the change in default between these two
years.

These results suggest that changes in the behaviour of actual borrowers is driving the default
rate, rather than changes in the type of households that borrow. However, this overall picture masks
substantial variation in the experience of default over this period of different household types. For
example, the oldest households in the sample did not see an increase in their default rate, while
for some (but not all) of the younger households, the increase in default rates was substantial;
middle-income households increased default rates although the very richest and poorest households
did not; while unemployed households have higher default rates, only employed and self-employed
households increased the rate at which they defaulted; university educated households had little
change in their default rates, but poorly educated households both had higher default rates, and
their rates increased substantially through this period.

For most groups changes in default among borrowers drove these changes in default, although
there is some evidence that lenders reduced credit to low income households. However, all but
the highest income groups increased their application rate during the crisis, as did middle-aged

households. Hence the results highlight a puzzle: why did lenders not react by reducing lending
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more substantively? Moreover, given that the income and unemployment characteristics are not
driving the change in default among borrowers, we can not explain why borrowers did change their
behaviour. Lastly, we make a note of caution. Throughout the analysis, we only capture whether
the household is borrowing and has repaid (the extensive margin) rather than the size of the loans
(the intensive margin). This paper highlights that changes in the composition of borrowers is not
substantively explaining default behaviour, hence future research might usefully analyse changes in

loan size and its contribution to the debt crisis for Spanish households during the last few years.
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A Appendix

FIGURE 1. Credit to households (annual growth rate).
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Note: Total financing of households and non profit institutions serving households
(NPISHs) resident in Spain (nominal terms). Source: Bank of Spain.
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FIGURE 2. Evolution of Spanish banks’ credit supply and demand

a) Changes in credit standards for approving loans to households
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Note: Subfigure a) is constructed from banks’ answers to the following question: Over
the past three months, how have your bank’s credit standards as applied to the approval
of loans to households changed? Indicator = (Share of banks that have tightened con-
siderably in last three months) x 1 + (share of banks that have tightened somewhat) x
1/2 - (share of banks that have eased somewhat) x 1/2 - (share of banks that have eased
considerably) x 1.

Subfigure b) is constructed from banks’ answers to the following question: Over the past
three months, how has the demand for loans to households changed at your bank apart
from normal season fluctuations? Indicator = (Share of banks reporting considerably
increased demand) x 1 4 (share of banks reporting somewhat increased demand) x 1/2 -
(share of banks reporting somewhat reduced demand) x 1/2 - (share of banks reporting
considerably increased demand) x 1.

Source: Bank Lending Survey (Bank of Spain).
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FIGURE 3. Households’ default rate
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Note: Both rates are defined as the ratio between the total doubtful loans (Loans
in which some instalment has not been paid for a period of more than 90 days,
and those exposures in which there are reasonable doubts as to total repayment
under the terms agreed) and total lending to households at Spanish economy.
Source: Bank of Spain.



F1GURE 4. The Rate of Arrears by Income and Age
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Note: Predicted values obtained from logit estimations (Table applied to a reference household:

headed by a man, 45-49 years old that lives in couple, employed, no children and total household income

sums up between 20,000 and 30,000 euros (in 2010 real terms) per year.
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F1GURE 5. The Rate of Applications and Acceptances by Income and Age
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Note: Predicted values obtained from logit estimations (Table applied to a reference household:

headed by a man, 45-49 years old that lives in couple, employed, no children and total household income

sums up between 20,000 and 30,000 euros (in 2010 real terms) per year.
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TABLE 4. Logit Estimation Results I

Pr(Arrears) Pr(Arrears/Borrow)
2002 2005 2008 2011 2002 2005 2008 2011
age 30-34 1.064** 1.892%¥* 1. 728%K* 2. 107HH* -0.662 0.632 0.631 0.446
(0.489)  (0.507)  (0.458)  (0.455)  (0.548)  (0.550)  (0.484) (0.481)
age 35-39 0.903* 1.802%*** 1.865%** 1.666*** -0.632 0.660 0.759 0.290
(0.475)  (0.503)  (0.440)  (0.444)  (0.535)  (0.547)  (0.467) (0.468)
age 40-44 1.128** 1.804*** 1.765%** 1.890*** -0.282 0.725 0.823* 0.512
(0.470)  (0.499)  (0.432)  (0.431)  (0.531)  (0.543)  (0.458) (0.457)
age 45-49 0.960** 1.743%%%  1.642%0% 1. 77THRRE -0.298 0.697 0.781* 0.554
(0.472)  (0.493)  (0.426)  (0.420)  (0.536)  (0.533)  (0.450) (0.444)
age 50-54 0.972%* 1.733*** 1.571%** 1.700%** -0.323 0.746 0.843* 0.520
(0.469)  (0.495)  (0.425)  (0.418)  (0.536)  (0.535)  (0.448) (0.438)
age 55-59 0.811* 1.188%* 1.433%6%  1.460%** -0.660 0.187 0.781* 0.657
(0.461)  (0.493)  (0.419)  (0.418)  (0.517)  (0.529)  (0.448) (0.441)
age 60-64 0.752* 0.529 1.048%F*%  1.091%** -0.082 -0.271 0.611 0.333
(0.421)  (0.497)  (0.388)  (0.395)  (0.483)  (0.527)  (0.422) (0.422)
age 65-69 0.746** 0.775%* -0.089 0.456 0.198 0.401 -0.273 -0.005
(0.300)  (0.389)  (0.413)  (0.400)  (0.368)  (0.415)  (0.436) (0.425)
couple -0.222 0.186 0.224 0.325%*  -0.610%** -0.162 -0.139 0.059
(0.193)  (0.193)  (0.176)  (0.165)  (0.212)  (0.206)  (0.193) (0.180)
income 20-30 -0.536***  -0.350%* -0.095 -0.191 -0.865%**  -0.618***  _0.511***  -0.588%**
(0.185)  (0.164)  (0.171)  (0.157)  (0.207)  (0.172)  (0.185) (0.171)
income 30-40 -0.745%FF - _0.973H* -0.004 -0.541%FF - _1.132%F*  _1.252%%*  _0.500%**  -0.980%**
(0.227)  (0.223)  (0.180)  (0.195)  (0.245)  (0.229)  (0.192) (0.206)
income 40-50 -0.540%*  -1.147*FF L0.742FKF  _0.768%**  -0.914%*F 1 414%FF _1.308***  _1.370%**
(0.235)  (0.276)  (0.249)  (0.232)  (0.255)  (0.282)  (0.258) (0.241)
income 50-60 -1.002%**%  -1.014%** -0.456 -0.965%HF 1527k _1.284%¥Fk 1 023K _1.503***
(0.341)  (0.324)  (0.289)  (0.303)  (0.354)  (0.330)  (0.300) (0.312)
income >60 -1.308%**  _1.476%**  J1.105%*FF  -1.001FFF  -1.747F*x J1.759%FF _1.684%FF 1. 508%**
(0.254)  (0.245)  (0.240)  (0.219)  (0.265)  (0.248)  (0.248) (0.230)
univ -0.964%F*F  _0.823***  _0.950%**  -1.048%**  -1.028%FF  -0.75THFRE .0.843% K _(.993***
(0.229)  (0.207)  (0.201)  (0.191)  (0.239)  (0.210)  (0.206) (0.198)
unemployed 1.152%** 0.635%**%  (.857*** 0.654%%* 1.403***  (.928%** 1.141%** 1.006***
(0.224)  (0.239)  (0.185)  (0.167)  (0.273)  (0.271)  (0.209) (0.190)
retiree -0.278 -0.318 0.156 -0.267 -0.202 0.028 0.326 -0.174
(0.367)  (0.367)  (0.315)  (0.299)  (0.400)  (0.403)  (0.329) (0.311)
selfemployed -0.371 -0.215 0.519%** 0.323* -0.298 -0.184 0.569%** 0.306*
(0.236)  (0.202)  (0.174)  (0.168)  (0.251)  (0.211)  (0.183) (0.179)
male -0.420** -0.233 -0.403** -0.172 -0.396%* -0.093 -0.300 -0.162
(0.181)  (0.182)  (0.165)  (0.158)  (0.200)  (0.196)  (0.184) (0.173)
nchilds 0.443***  (0.319%**  0.317%F*%  (0.229%FF  (.308%*F*F  (0.243***  (.250%** 0.200**
(0.091)  (0.081)  (0.079)  (0.076)  (0.097)  (0.087)  (0.085) (0.083)
Constant -2.515%HFK  _3.434%**  _3.695%**  _3.556%F* 0.255 -1.487HHEF  _1.659%FK 1217
(0.443)  (0.485)  (0.416)  (0.422)  (0.510)  (0.529)  (0.440) (0.449)
Wald test (age) 0.3407 0.0026 0.0023 0.0005 0.5059 0.2208 0.5316 0.7735
Wald test (income) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Observations 4,047 4,701 4,836 4,685 1,724 2,318 2,296 2,181

Standard errors in parentheses. Reference age: 70-75. Reference income: less than 20,000 real euros. Wald test files
report p-value of the joint significance test of the dummies. Income dummies excluded when predict success. perfectly
*** p<0.01, ** p<0.05, * p<0.1



TABLE 5. Logit Estimation Results II

Pr(Applic) Pr(Borrow/Applic)
2002 2005 2008 2011 2002 2005 2008 2011
age 30-34 2.272%xk - 1.038%**  2,022%FF  2.620%H* 1.536 1.848%* 0.337 1.670%**
(0.232)  (0.209)  (0.219)  (0.258)  (1.140)  (0.822)  (0.742) (0.560)
age 35-39 1.965%** 1.714%** 2.184%%* 2.096%** 1.663 1.342% 0.842 1.156**
(0.221)  (0.201)  (0.207)  (0.208)  (L.118)  (0.790)  (0.747) (0.499)
age 40-44 1.668*** 1.399*** 1.573%** 1.804*** 1.898* 2.197%* 1.358* 1.972%%*
(0.217)  (0.193)  (0.190)  (0.193)  (1.136)  (0.872)  (0.773) (0.523)
age 45-49 1.451%** 1.418*** 1.512%%* 1.605*** 1.110 1.701%** 1.352* 1.734%%%*
(0.207)  (0.179)  (0.178)  (0.172)  (1.069)  (0.797)  (0.754) (0.489)
age 50-54 1.502%** 1.299%*** 1.221%%* 1.384%** 1.607 1.312% 0.975 2.282%%*
(0.201)  (0.178)  (0.170)  (0.160)  (1.105)  (0.752)  (0.708) (0.532)
age 55-59 1.505%4%  1.085%**%  (0.955%**  1.022%** 2.179%* 257X 1.474* 1.2271%%*
(0.193)  (0.165)  (0.165)  (0.157)  (1.084)  (0.927)  (0.762) (0.467)
age 60-64 0.902%**  0.716***  0.649***  0.702%** 1.815% 1.726%** 1.093* 1.355%**
(0.178)  (0.154)  (0.145)  (0.138)  (0.934)  (0.663)  (0.655) (0.422)
age 65-69 0.581***  (.447*** 0.135 0.410%** 0.836* 0.561 0.820* 0.535%
(0.148)  (0.129)  (0.126)  (0.122)  (0.433)  (0.348)  (0.446) (0.317)
couple 0.380%**  0.464%***  (.444%** 0.173* -0.032 1.165%** 0.733** 0.801%***
(0.103)  (0.095)  (0.090)  (0.088)  (0.463)  (0.335)  (0.306) (0.233)
income 20-30 0.223%* 0.303%**  (.348*** 0.225%* 0.602 0.894%%** 1.281%** 1.194%*%*
(0.113)  (0.101)  (0.102)  (0.103)  (0.423)  (0.317)  (0.298) (0.238)
income 30-40 0.254%* 0.225%* 0.586%** 0.226* 1.351%* 1.188%** 1.652%** 1.713%**
(0.123)  (0.113)  (0.111)  (0.116)  (0.647)  (0.428)  (0.379) (0.339)
income 40-50 0.365*** 0.286** 0.558%***  (.475%** 0.964* 2.909%**  3.420%** 3.203%**
(0.134)  (0.126)  (0.125)  (0.126)  (0.584)  (1.024)  (1.020) (0.728)
income 50-60 0.549%** 0.245%* 0.626%** 0.448%** 0.693 2.101%* 1.676*** 2.822%%
(0.162)  (0.148)  (0.144)  (0.147)  (0.663)  (1.030)  (0.625) (0.736)
income >60 0.405%**  0.284***  0.648%**  (.335%F*F  1.861***  2.909*F*F  3.2098%** 3.45TH**
(0.118)  (0.105)  (0.109)  (0.110)  (0.696)  (0.751)  (0.755) (0.553)
univ -0.180%*  -0.288***  _(.343%F*F  _(.278%*** 0.175 0.166 0.671 0.037
(0.088)  (0.081)  (0.080)  (0.080)  (0.492)  (0.381)  (0.432) (0.279)
unemployed 0.188 0.069 -0.028 0.028 -0.843 -1.520%%%  _1.190%** -0.951%%*
(0.178)  (0.176)  (0.138)  (0.129)  (0.619)  (0.405)  (0.306) (0.255)
retiree -0.158 -0.472%%* -0.136 -0.160 -0.597 -0.690 -0.049 -0.027
(0.149)  (0.133)  (0.134)  (0.126)  (0.959)  (0.681)  (0.645) (0.397)
selfemployed -0.147 -0.078 0.014 0.109 -0.134 -0.106 -0.323 -0.252
(0.105)  (0.099)  (0.098)  (0.100)  (0.668)  (0.525)  (0.410) (0.324))
male -0.176* -0.073 -0.152% 0.099 0.746* -0.185 -0.147 -0.089
(0.102)  (0.095)  (0.090)  (0.088)  (0.447)  (0.338)  (0.306) (0.243)
nchilds 0.3317%%* 0.295%%*  (.254%** 0.287%** 0.117 0.022 0.272 0.054
(0.059)  (0.056)  (0.057)  (0.059)  (0.262)  (0.179)  (0.176) (0.135)
Constant -1.899%#%  _1.311%**  _1.540%*F  _1.437HK* 1.244 0.863 0.701 -0.155
(0.203)  (0.177)  (0.172)  (0.167)  (1.017)  (0.736)  (0.693) (0.461)
Wald test (age) 0.0000 0.0000 0.0000 0.0000 0.3580 0.0994 0.1106 0.0013
Wald test (income) 0.043 0.0346 0.0000 0.0022 0.0668 0.0000 0.0000 0.0000
Observations 4,047 4,701 4,836 4,685 1,773 2,405 2,399 2,349

Standard errors in parentheses. Reference age: 70-75. Reference income: less than 20,000 real euros. Wald test files
report p-value of the joint significance test of the dummies.
*E p<0.01, ** p<0.05, * p<0.1



TABLE 6. Decomposing the Change in Default

2002 2005 2008 2011
Prt(D|X;) 922 828 9.29 11.22
Prt(D| X4 1) 9.38 851  9.52
Pr!(D|X;) using:
Pritl(A|X;) 10.40 7.84 9.94
...and Prit1(C|A = 1, X}) 10.23  7.58  9.65
...and PritY(D|C = 1,4 =1, X;) 8.09 8.60 10.50

Notes: The first row calculates the predicted probability of default D using the
weighted sum of each household’s predicted default (using the logit regressions for
each wave) over the observations with characteristics X in wave t. In the second row,
the probability of default is calculated by using the probability of default for wave ¢
but the observations from wave t+ 1. The remaining rows report the effect on default
holding the characteristics fixed for wave ¢ but using: (i) the probability applying for
a loan A in wave t + 1; (ii) and additionally the probability of receiving credit C' in
wave t + 1; and (iii) and additionally the probability of default given credit in wave

t+ 1.



TABLE 7. Decomposing the Change in Default by Age-group

30-34 years old

35-39 years old

2002 2005 2008 2011 2005 2005 2008 2011
Prt(D|X;) 11.85 12,58 11.00 22.47 10.34 1098 14,51 11.51
Prt(D|X;41) 1412 11.84 11.77 10.22 1148 13.71
Prt(D|X;) using:
Pritl(A|X;) 12.15  12.38 12.00 11.66 11.22 14.62
...and Prit1(C|A =1, Xy) 11.92 11.03 12.65 11.52 1097 13.12
...and Prt+1(D|C =1,A=1X;) 10.34 10.80 19.91 10.90 13.29 11.09
40-44 years old 45-49 years old
2002 2005 2008 2011 2005 2005 2008 2011
Prt(D|Xy) 15.36 12.36 1246 14.92 10.41  11.55 12.10 14.72
Prt(D|X;11) 15.27 1217 12.92 10.44 1290 13.25
Prt(D|X;) using:
Pritl(A|X;) 16.61 11.79 13.68 12.23 1098 12.67
...and Prit1(C|A =1, Xy) 16.27 11.37 13.64 12.08 11.18 11.97
...and PritY(D|C =1,A =1, X;) 12.82 11.86 13.58 10.92 1047 13.85
50-54 years old 55-59 years old
2002 2005 2008 2011 2002 2005 2008 2011
Prt(D|X;) 873 746 791 13.27 6.71  3.79 9.62  9.50
Prt(D|X;41) 9.67 8.00 827 5.77  4.02 1043
Prt(D|X;) using:
Pritl(A|X;) 10.37  6.24  9.46 765 333 994
...and PritY(C|A =1, X;) 10.27 592 10.30 769 312 954
...and PritY(D|C =1,A =1, X}) 730 7.87 11.92 442  8.67 9.24
60-64 years old 65-75 years old
2002 2005 2008 2011 2002 2005 2008 2011
Prt(D|X;) 712 219 387 526 491 456 3.61 249
Prt(D|X11) 6.76  2.23  4.23 456 430  3.32
Prt(D|X;) using:
Priti(A|X,) 876  2.05  4.40 577  4.05  3.83
...and PritY(C|A =1, X;) 845 1.89 417 5.63 414 340
...and PritY(D|C =1,A =1, X}) 227 385 497 483 3.58  2.65

Notes: For each sub-sample, the first row calculates the predicted probability of default D using the weighted sum of
each household’s predicted default (using the logit regressions for each wave) over the observations with characteristics
X in wave t. In the second row, the probability of default is calculated by using the probability of default for wave
t but the observations from wave ¢ + 1. The remaining rows report the effect on default holding the characteristics
fixed for wave t but using: (i) the probability applying for a loan A in wave ¢+ 1; (ii) and additionally the probability
of receiving credit C' in wave t + 1; and (iii) and additionally the probability of default given credit in wave ¢ + 1.



TABLE 8. Decomposing the Change in Default by Income

<20,000 euros

20,000-30,000 euros

2002 2005 2008 2011 2002 2005 2008 2011
Prt(D|X;) 13.85 13.08 10.49 14.86 9.02 897 980 14.15
Prt(D|X41) 13.85 13.50 11.74 8.42 10.13 10.32
Pr!(D|X;) using:
Pritl(A|X,) 1653 1147 11.71 9.69 923 10.36
...and Prit1(C|A =1, Xy) 15.84 10.70 10.93 9.57  9.16 10.26
...and PritY(DIC =1,A =1, X;) 13.19 9.83 12.96 9.55 9.11 14.50

30,000-40,000 euros

40,000-50,000 euros

2002 2005 2008 2011 2002 2005 2008 2011
Prt(D|X;) 745 6.81 11.38  9.80 8.82 403 997 6.35
Prt(D|X;41) 795 726 10.21 8.11 443  9.18
Pr!(D|X;) using:
Pritl(A]X,) 8.09 705 11.73 9.72  4.09 1041
...and Prit1(C|A =1, Xy) 812 7.03 11.51 10.00  4.08 10.38
...and PritY(DIC =1,A =1, X;) 6.44 10.29 10.34 456 893 6.70
50,000-60,000 euros >60,000 euros
2002 2005 2008 2011 2002 2005 2008 2011
Prt(D|X;) 6.94 594 6.59 1042 5.14 284 447 297
Prt(D|X;41) 6.29 550  6.06 511 274 3.56
Prt(D|X;) using:
Pritl(A]X,) 7.65 574 7.7 549 273 4.69
... and Prit}(C|A =1, Xy) 776 5.67  7.16 549 276  4.69
...and PritY(DIC =1,A =1, X;) 6.71  6.64 10.85 291 434 324

Notes: For each sub-sample, the first row calculates the predicted probability of default D using the weighted sum of
each household’s predicted default (using the logit regressions for each wave) over the observations with characteristics
X in wave t. In the second row, the probability of default is calculated by using the probability of default for wave
t but the observations from wave ¢ + 1. The remaining rows report the effect on default holding the characteristics
fixed for wave t but using: (i) the probability applying for a loan A in wave ¢+ 1; (ii) and additionally the probability
of receiving credit C' in wave t + 1; and (iii) and additionally the probability of default given credit in wave ¢t + 1.



TABLE 9. Decomposing the Change in Default by Employment Status and Education

Employed Unemployed
2002 2005 2008 2011 2002 2005 2008 2011
Pr(D|X;) 9.69 890 9.34 13.02 29.16 21.46 22.31 21.20
Prt(D|X;11) 10.01  8.62  9.38 30.26  23.13  20.86
Prt(D|X;) using:
Pritl(A|X,) 10.88 8.70  9.67 32.66 18.44 24.88
...and PrttH(C|A =1, X}) 10.89 847  9.57 29.92 17.36  22.59
...and PritY(D|C =1,A =1, X}) 851 9.28 12.62 22.57 19.58 20.34
Retired Self-employed
2002 2005 2008 2011 2002 2005 2008 2011
Pr(D|X;) 497 457 394  3.22 7.87 814 1158 941
Prt(D|X11) 4.74 422 395 797  6.87 10.88
Prt(D|X;) using:
Pritl(A|X;) 5.72 4.02 4.50 9.01 7.88 12.60
...and PritY(C|A =1, X;) 5.61 4.02 4.15 891 716 13.01
...and PritY(D|C =1,A =1, X}) 4.72 412 321 742 11.34 8381

University education

Non university education

2002 2005 2008 2011 2002 2005 2008 2011
Prt(D|X;) 3.77 314 284  3.16 10.36  9.51 10.81 13.43
Pri(D|X,41) 3.88 299 292 1070  9.82 11.34

Prt(D|X,) using:

Pritl(A|X,) 410 332 274 11.72 892 11.63
... and Pr't1(C|A = 1, X}) 405 324 270 11.53  8.62 11.29
..and Pr'tI(D|C =1,A =1,X,) 3.02 292 349 9.16  9.96 12.16

Notes: For each sub-sample, the first row calculates the predicted probability of default D using the weighted sum of
each household’s predicted default (using the logit regressions for each wave) over the observations with characteristics
X in wave t. In the second row, the probability of default is calculated by using the probability of default for wave
t but the observations from wave ¢ + 1. The remaining rows report the effect on default holding the characteristics
fixed for wave t but using: (i) the probability applying for a loan A in wave ¢+ 1; (ii) and additionally the probability
of receiving credit C' in wave t + 1; and (iii) and additionally the probability of default given credit in wave ¢ + 1.



	Introduction
	Background Material
	The Spanish Credit Market

	Data
	Regression Results
	The Rate of Default
	Applications and Acceptances

	Explaining the Change in Arrears
	Design of the Decomposition Exercise
	Results of the Decomposition Exercise
	All Sample
	Age
	Income
	Employment and Education


	Conclusion
	Appendix

