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DO THEIR BAD LOANS LAST LONGER? 

by Juri Marcucci* and Paolo Emilio Mistrulli* 

Abstract 

We investigate the duration of bad loans for a unique data set of sole proprietorships in 
Italy, finding that bad loans for female firms last longer. However, this result is mainly due 
to the fact that loans granted to female firms are less frequently written off than those to 
male ones, suggesting that for banks female firms might be more creditworthy than male 
firms. These findings are robust to censoring, alternative specifications of the distribution of 
bad loan duration and other bank-specific control variables. 
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1 Introduction1

Credit risk encompasses a wide set of factors: the loss given default (LGD), the probability
of default (PD), and the time needed for loan resolution. So far the debate in the credit
risk literature has mostly been focused on the PD and the LGD, while much less is known
about what happens once a loan becomes non-performing and in particular about the
time it takes for banks to get rid of bad loans. Two notable exceptions are Dermine and
Neto de Carvalho (2006, 2008) who rely on mortality analysis tools to investigate credit
risk and in particular LGD by using data on loan losses obtained by one Portuguese bank.
More recently Bonfim et al. (2012) look at the duration of financial distress and the ability
of firms to re-access the credit market after default has been resolved.

In this paper we investigate the drivers of bad loans’ duration. The duration of bad
loans status, that by borrowing from biostatistics we can define as a kind of ‘illness’,
depends on several factors. First of all, the ability of banks to get rid of bad loans
depends on the degree of creditors protection and on judicial efficiency. These factors have
important effects on the functioning of the credit market as shown by Jappelli, Pagano
and Bianco (2005) suggesting that credit availability negatively correlates with judicial
efficiency. Second, the duration of loan “illness” depends on banks’ behavior. Banks may
indeed ask borrowers for pledging collateral and, in that case, for some specific collateral,
which may fasten the process of repossessing it. More in general, when borrowers are
insolvent banks have to evaluate pros and cons of alternative recovering actions. In some
cases the cost of loan contract enforcing expected by banks might be so high that banks
write-off bad loans very quickly. Indeed, on the one hand, banks benefit from terminating
bad loans early since by the time onwards they are not suffering any further costs related to
the management of the foregone bad loans. The costs banks may incur are not only those
related to the judicial process, i.e. legal costs, but also those related to asset substitution
effects and to unexpected changes in the value of collateral. On the other hand, resolving
bad loans early, which typically means selling or writing a loan off, entails quite often
some credit losses. Third, the ability of banks to get rid of bad loans may depend on the
nature of default. Indeed, a borrower may default because he is unable to pay (accidental
default) or he is unwilling to pay (strategic default) and it seems reasonable to argue that,
in the latter case, banks have less chance to be successful with their recovery actions.

In this paper we also explore whether the gender of insolvent borrowers affects the
resolution of bad loans. Gender differences may affect both the behavior of banks and
borrowers and then the time needed for bad loan resolution. This is in line with an ex-
panding strand of literature on gender and banking investigating whether gender matters

1A previous version of this paper was presented at the conference “Women and the Italian Econ-
omy” organized by the Bank of Italy, held in Rome on March 7th, 2012. We would like to
thank Magda Bianco, Francesca Lotti and Roberta Zizza for their comments on earlier versions
of the paper. The views expressed are those of the authors and do not necessarily reflect those
of the Bank of Italy. Emails: juri.marcucci@bancaditalia.it (Juri Marcucci, corresponding author),
paoloemilio.mistrulli@bancaditalia.it (Paolo Emilio Mistrulli).
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in the market for credit (e.g. Alesina et al., 2013; Beck et al., 2010; Beck et al., 2012;
Bellucci et al., 2010). In general, the evidence suggests that banks are less prone to lend
to female-run firms compared to other borrowers. Our paper complements previous con-
tributions by investigating one of the determinants of credit risk, i.e. time in default.
Comparing male versus female loan performance is crucial to assess whether banks have a
taste for discrimination against women or it is just a matter of differences in default risk.

To this aim we use detailed information from the Italian Central Credit Register run
by the Bank of Italy concerning loans which became non-performing after January 1997
and then tracking their changes of status until October 2010. In line with Alesina et al.
(2013) we look at micro-firms (sole-proprietorships) since for those firms the identification
of the entrepreneurs’ gender is simply obtained by their tax code.

From a financial stability perspective, it is important to analyze the duration of bad
loans and its drivers. Managing non performing loans implies some operating (e.g. em-
ployees dedicated to managing bad loans) and legal costs. At the same time, it is im-
portant to investigate how bad loans exit from their bad status. Indeed, it makes a
lot of difference whether bad loans are paid back, sold to other financial intermediaries,
securitized or written-off.

We find that the duration of bad loans granted to female firms is longer compared to
male ones. However, this is mainly due to the fact that banks are less prone to write-
off loans granted to female entrepreneurs. This is consistent with the view that banks’
expectations about bad loan recovery for female businesses are better compared to those
referred to males, otherwise they would not be willing to keep loans to female on their
balance-sheets for longer. Consistently with this view, we also find that, among those
firms that become solvent after being non-performing, female businesses tend to exit from
their bad status much faster than males.

The paper is organized as follows: Section 2 describes the econometric approach to
the analysis of duration data, while Seciton 3 illustrates the features of our dataset. In
Section 4 we discuss the models employed and present the main empirical results. Finally,
Section 5 gives some concluding remarks.

2 Duration models
We model the duration of bad loans as a time-dependent event using a hazard model that
explicitly takes into account the timing of exit from the default status over the life of the
bad loan.

We compute the number of months (duration) starting from the time a loan enters the
bad status to the time it exits. Such exit may occur in different ways: a bad loan becomes
a) performing or it is either b) sold, c) securitized, d) written off, or e) paid back.

We assume that the time to the exit from the default status is a realization of a
random process in which the event time T (i.e. the end of the default status) is a random
variable having a probability distribution. The probability distribution of the random
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variable T can be characterized by the cumulative distribution function F (t) = Pr(T ≤ t).
Alternatively, and more commonly the probability distribution can be characterized by
the survivor function:

S(t) = Pr(T > t) = 1− F (t) (1)

where t is time, S(t) the survivor function, Pr(T > t) the probability that the timing of
the event T is greater than some value t, and F (t) is the cumulative density function, with
a corresponding probability distribution function (pdf) denoted as f(t), that represents
the probability that the event time will be less than or equal to any value t.2 These
three formulations are mathematically equivalent so that one can be easily obtained from
the others. However, they highlight different aspects of the bad loan lifetime. Put more
simply, the survivor function identifies probability as default status survives (i.e. persists)
after time t.

Alternatively, we can describe the same distribution of time to exit from default status
using a hazard function (Kiefer, 1988). The hazard rate is a measure of the probability
that a loan will default in time t, given that it has survived until that time. The hazard
function is defined as:

h(t) = lim
∆t→0

Pr(t ≤ T < t+ ∆t|T ≥ t)

∆t
= lim

∆t→0

F (t+ ∆t)− F (t)

∆tS(t)
=
f(t)

S(t)
= −d lnS(t)

dt
(2)

where Pr(·|·) is the conditional probability that the event takes place between t and t+∆t
as ∆t approaches zero, and F (t), f(t), and S(t) are as defined above. In this way we can
quantify the instantaneous risk that an event will occur at time t.

We adopt some parametric regression models using three of the most common lifetime
distributions. The typical starting point is the exponential distribution which has a
constant hazard rate γ that does not vary with t (memoryless property). From equation
(1) S(t) = exp(

∫ t
0
γdu) = exp(γt). In general the exponential distribution is too restrictive

so we also adopt the more general and flexible Weibull distribution function which has a
hazard λ(t) = γαtα−1. This hazard is monotonically increasing if α > 1 and monotonically
decreasing if α < 1 allowing for a great degree of flexibility. This is a special case of
the proportional hazards (PH) family in which the hazard λ(t) factors into a baseline
component λ0(t) and a term γ that can be parameterized as a function of covariates
only. The third distribution we use is the Gompertz distribution which has a hazard
λ(t) = γ exp(αt) and a survivor function exp(−(γ/α)(eαt−1)). The Gompertz distribution
is similar to the Weibull in that it has a hazard function that is monotonically increasing
if α > 0 or monotonically decreasing if α < 0, with the exponential distribution as a
special case (α = 0). We decided to adopt the Gompertz distribution because it is usually
the right model for mortality data and in fact it is more often used in biostatistics rather
than in econometrics. All these models can be classified as PH models.

2The pdf is defined as f(t) = dF (t)/dt, where F (t) =
∫ 1

0
f(s)ds. Furthermore, dS(t)/dt = −f(t).
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A common problem in estimating survivor and hazard functions is the number of
right censored observations. These occur when an item has “not failed” after the period
of observation, which in our case corresponds to a bad debt that has neither become
performing nor securitized, sold, written off or paid back. To introduce regressors one
usually lets γ = exp(x′β) with α and σ2 left constant. Typically the main issue in
parametric modeling is the correct model specification for consistent parameter estimates.

Let T ∗ denote durations without censoring, with conditional density f(t|x, θ), where
θ is a vector of parameters to be estimated and x are the regressors that can vary across
subjects but do not vary over the spell for a given subject. The overall estimation is
complicated by the presence of censoring that calls for a treatment similar to the To-
bit model. For uncensored observations the contribution to the likelihood is f(t|x, θ).
For right-censored observations we only know that the duration exceeded t, thus their
contribution is

Pr[T > t] =

∫ ∞
t

f(u|x, θ)du = 1− F (t|x, θ) = S(t|x, θ) (3)

where S(·) is the survivor function. The density for the i-th observation becomes

f(ti|xi, θ)δiS(ti|xi, θ)1−δi (4)

where δi is the right-censoring indicator with δi = 1 if the subject is not censored and
δi = 0 if the subject is right-censored. Taking logs and summing, we find that the MLE
θ̂ maximizes the log-likelihood

lnL(θ) =
N∑
i=1

[δi ln f(ti|xi, θ) + (1− δi) lnS(ti|xi, θ)] (5)

where we assume independence over i. The first term corresponds to the completed spells
while the second one to right-censored spells.

3 Data

3.1 Sources

While there is no internationally recognized definition of “woman entrepreneur” or “female-
run firm”, the definition used by countries to disseminate data on male and female en-
trepreneurship includes concepts such as owners, managers, the self-employed and employ-
ers. For the purposes of the present paper, we rely on sole proprietorship firms because in
this case it is more straightforward to identify the owner’s gender. The data used in our
analysis come from the Central Credit Register (‘Centrale dei Rischi’) run by the Bank
of Italy, containing detailed information on firms and individuals whose loans are above
the threshold level of Euro 75,000 (reduced to Euro 30,000 since January 2009). However,
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bad loans are reported without any threshold meaning that we are able to observe the
whole population of bad loans granted to sole proprietorships in Italy.

Data are collected monthly from January 1997 through October 2010 and refer to each
bank-firm relationship. We record the first time a loan was reported as bad and we follow
it until it exits from the ‘bad loan’ status either because the debtor becomes solvent and
pays back the loan or the bank grants him a new (performing) loan or, alternatively, the
bad loan is i) securitized; ii) sold to another bank or financial institution or iii) written
off, which typically implies some losses for the lender.

We start with a dataset containing 784,778 bank-firm relationships for 318,659 firms
and 1,078 financial intermediaries (both banks and other credit intermediaries). We clean
the dataset by dropping those observations that have incomplete records remaining with
538,759 bank-firm relationships for the sample from January 1997 through October 2010.
Moreover, since the Central Credit Register records the type of exit from the bad loan
status only from 2005 onwards, we form a second smaller dataset for the period January
2005 through October 2010 (we refer to it as the ‘short sample’) where we have 254,236
bank-firm relationships, for 138,324 firms and 859 credit institutions. For this sub-sample
information on the way bad loans terminate is available. In particular, we focus on the
following cases: i) bad loans become performing again (EXIT 1 = 1), ii) they are written
off (EXIT 2 = 1), iii) they are paid back (EXIT 3 = 1), iv) (EXIT 4 = 1) bad loans
either become performing or are paid back, and v) (EXIT 5 = 1) other exits (they include
loan sales and securitizations).

3.2 Summary Statistics

In Table 1 we define all the variables used in the empirical analysis. We have three firm-
specific variables: Gender is a dummy variable that takes value 1 if the entrepreneur is
a woman, 0 otherwise; Sector is a full set of seven sectorial dummies (Manufacturing,
Construction, Wholesale and Retail trade, Hotel and Restaurants, Transportation and
Communication, Financial and Insurance activities, and Professional, Scientific, Technical
and Real Estate activities). Area is a full set of dummy variables for the geographical
areas of Italy (Center, Islands, North East, North West and South) where firms are
headquartered.

Among the bank-specific variables, the dummy Bank equals 1 if the lender is a bank
and 0 for non-bank financial institutions. Bank_Size takes value 1 for “major” banks
(total assets greater than 60 billion euro), 2 for “big” banks (between 26 and 60 billion
euro), 3 for “medium” banks (between 9 and 26 billion euro), 4 for “small” banks (between
1,3 and 9 billion euro), 5 for “minor” banks (less than 1,3 billion euro), 6 for foreign
banks’ branches. Start_date and End_date are respectively the date in which the loan
is recorded as ‘bad’ and the date in which the loan exits from the bad status. Cohort
represents the first year the loan has become bad, Amount is the value of the bad loan
in log of euro. Exit_type takes five values depending on the type of exit from the bad
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loan status and EXIT j, j = 1, 2, 3, 4, 5 is a dummy variable indicating the type of exit.3
D_mortgage is a dummy variable that takes value of 1 if loans are guaranteed by a
mortgage and zero otherwise. D_postcrisis is a dummy variable that takes the value of
1 if loans have become bad after the beginning of the financial crisis and 0 otherwise.

Table 2 classifies the bad loan in our sample by their observed duration. The first
column shows the observed duration in months. The second column lists the cumulative
distribution of all bad loans sorted by the number of months each bad loan survives in
our sample. The third and fourth column show the same distribution of bad loans across
owner gender, the fifth and sixth report, respectively, loans backed by a real guarantee
(Mort.) and those without (No Mort.). From the seventh to the tenth column we list
the distribution of the duration of bad loans broken down by gender/presence of real
guarantee: female firms are reported in the first two columns (F/Mort.,F/No Mort.),
male firms in the ninth and tenth one (M/Mort.;M/No Mort.). We have two panels in
the table. The upper one is based on the whole sample and it refers to a non-specified
type of exit from the bad loan status. The bottom one is instead referred to write-offs
and, given that this information is available since January 2005, it is based on a shorter
sample. We focus on this specific type of exit since it is clearly a case in which “illness”
turns out into “death”, i.e. into loan losses for banks.

The median duration of all bad loans in our sample is 41 months which is lower, even if
we are looking at a shorter sample period, compared with the case of write-offs (49 months)
indicating that banks tend to first resort to other ways to be paid back and only in case
they expect a relatively high loss given default they write-off part or all the loan exposure.
Looking across owner gender, we notice that there are no big differences in the duration of
bad loans between female and male firms when the exit is generic (49 per cent of all bad
loans do not extend beyond the two years). Interestingly we find some differences when we
take into account whether borrowers are backed or not by real guarantees. In that case, we
see that female firms backed by a real guarantee (F/Mort.) exhibit a shorter persistence
in a bad shape compared to their male counterparts (M/Mort.). On other hand, for both
female and male borrowers we find that the duration of bad loans is longer when they are
backed by real guarantees compared to the case in which they are not, consistently with
the hypothesis that banks expect a lower loss given default from secured loans and then
try to be paid back for a longer time. It is also interesting to note that, for unsecured
bad loans, we do not observe any differences across gender.

Some differences across gender are observed when we concentrate on write-offs. In this
case, the duration of bad loans granted to female firms is greater than the one computed
for male firms. The median duration of bad loans to female firms is 50 months and
therefore slightly longer than that for male firms (49 months) and consistently we observe
that 58 per cent of bad loans to female firms do not survive after the second year, while
this happens for 60 per cent of bad loans to male ones. The longer duration observed

3EXIT 1 = 1 if bad loans become performing; EXIT 2 = 1 if bad loans are written off; iii) EXIT 3 =
1 if bad loans are paid back; iv) EXIT 4 = 1 if bad loans either become performing or are paid back;
and v) EXIT 5 = 1 if bad loans are either sold or securitized.
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for female firms is mainly due to unsecured bad loans that exhibit a longer duration for
female borrowers (49 months) compared to male ones (47), while the opposite is observed
for secured bad loans (respectively, 61 and 63 months). In general, bad secured loans last
longer (63 months) than unsecured ones (47), confirming the evidence found for the whole
sample on a generic exit type. This suggests that banks tend to go on with legal actions
for longer in case of secured loans since their expections on the loss given default are less
pessimitic when loans are backed by a real guarantee.

Table 3 shows the gender decomposition of our data by regions of Italy (North-East,
North-West, Center and South) both across firms and bad loans for the full sample (Jan-
uary 1997 through October 2010). The fraction of female-owned businesses is about 21%
of the total, and the fraction of non-performing loans for these businesses is slightly less, at
20%. This may hint at the possibility that female firms are more creditworthy, especially
if we recall that one firm out of four is female-run, according to the business register.
Interestingly, the share of female businesses which have at least a bad loan with one bank
within the Italian financial system is very similar between the North and the South of
Italy and the geographical distribution of shares is similar. However, we have to notice
that even though there are more firms in the more populated North of Italy, the total
number of firms (and bank-firm relationships) characterized by a bad loan is much higher
for the South of Italy.4 Note that the female entrepreneurial rates are especially large in
the South compared to labor participation rates. In any event, our results are not driven
by observations in the South.

Table 4 shows the gender decomposition by type of exit from the bad loan status for
the short sample (January 2005 through October 2010) where we have information on the
type of exit. As we can see, the distribution across exit types is rather similar both in
terms of loans and in terms of firms. For bad loans that go back to a performing status
(EXIT 1 = 1), the percentage of female businesses is around 24%. For those bad loans
that are written off (EXIT 2 = 1), paid back (EXIT 3 = 1), either paid back or became
performing (EXIT 4 = 1), either securitized or sold (EXIT 5 = 1), the percentage of
female businesses is around 21%. These percentages are not too far away from the 21-22%
for the full sample, but they show that in general bad loans from female businesses are
slightly more likely to become performing. We should also notice that bad loans which
become performing are much less than those sold, securitized, paid back or written off.

Table 5 illustrates the sectorial composition of the Italian ‘bad’ borrowers by gender
for the full sample. In line with Alesina et al. (2013), we find that women and men
are not distributed evenly in all sectors; women are almost non-existent in Construction,
but make up around a third of the Tourism industry, the industry that comprises Profes-
sional, Scientific, Technological and Real Estate activities and the Wholesale and Retail
one. Needless to say, in our regression below we control for sectors using sectoral fixed

4For the short sample the fraction of female-owned businesses is similar to the full sample (about 21%
of the total), and the fraction of bad loans for these businesses is again similar, at 21%. We have decided
not to report these results for the sake of brevity but they are available from the authors upon request.
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effects. Notice that both in terms of firms and bad loans, Construction, Manufacturing
and Wholesale and Retail trade are the most populated sectors.5

Table 6 depicts the gender distribution across sectors and cohorts for the full sample.
We can notice some variation across cohorts in the distribution between owner’s gender
but nothing noteworthy. Female firms again make up around a third of the Tourism in-
dustry, the industry that comprises Professional, Scientific, Technological and Real Estate
activities and the Wholesale and Retail one even across the different cohorts of bad loans.
The same happens for the short sample where the exit is given by a write off.

Table 7 illustrates the median and average (both restricted and unrestricted) duration
of bad loans for the full sample, for relationships with banks only or non-banking financial
institutions and, within these two groups, for bad loans under the threshold (i.e. those
that, before entering the bad status, were not recorded in the Credit Register because the
loan amount was below the recording threshold of euro 75,000 until December 2008 and
30,000 afterwards) and above it (i.e. the higher loans). We can notice that in median
terms in the overall sample the median duration of bad loans is around 41 months with no
differences across gender. We also notice that when loans are granted by banks the median
duration of bad loans is around 35 months for both female and male firms. Instead, with
other financial institutions (non-banks) the median duration increases substantially at 62
months for female and 60 for male businesses. It is important to note also that small
loans (those with an amount under the recording threshold for the CR) tend to stay less
in bad status with respect to larger ones. Actually, for banks, the median duration of
small non-performing loans is 32 months for female firms and 31 months for male firms,
while for large bad loans the median duration is 39 months for female and 38 for male
businesses. Across sectors, for banks there are not so many differences in the median
duration (which is between 34 and 37 months), except for industries such as Financial &
Insurance, Transportation & Communication and Professional, Scientific, Technological
and Real Estate (with median durations between 31 and 34 months). On the contrary, for
non-bank financial institutions the median duration across sectors is always between 52
and 66 months, except for the Transportation & Communication sector where the median
duration is around 40 months.6

We also test for the equality of the survivor across gender using typical tests such as
log-rank, Wilcoxon, Tarone-Ware and Peto-Peto. The main finding is that survivor in the
bad loan status is significantly different across entrepeneurs’ gender. This holds also for
loans granted by banks but only for the more populated sectors.

5Similar results also hold for the sectorial decomposition by gender over the short sample (available
upon request).

6This substantial difference between banks and non-bank financial intermediaries could be due to the
fact that among the latter there are some bad banks.
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4 Empirical Results
Before turning to the cross-sectional estimates of the hazard functions, we first run a round
of non-parametric estimates of the survivor functions using the Kaplan-Meier estimators.
These estimates are useful to plot the distributions of bad loan spells. Figure 1 depicts
the estimated survivor functions, S(t) = Pr[T ≥ t]. The plot illustrates the differences
among cohorts between the spell duration of bad loans to female and male businesses. In
general, it seems that the exit of loans entered in a bad status during the crisis tends to
slow down compared to older cohorts. We can also notice that there are some differences
between female and male entrepreneurs for the last three cohorts in the full sample (i.e.
2007, 2008 and 2009): female firms seem to persist longer in their bad status. Similarly,
Figure 2 shows the estimated survivor functions for the short sample by cohort when the
exit is a write off. We notice that the survivor functions tend to be slightly different for
male and female firms from the cohort of 2007 onwards.7

Table 8 shows the estimated results from the Cox proportional hazard model and some
other parametric models (Exponential, Weibull and Gompertz) for the full sample with
generic exit. The table depicts the estimation results for the four distributions of the
basic model on the left (specifications from 1a to 4a) and those of the basic model plus
the dummy for those loans which became bad after the recent crisis (specifications from
1b to 4b). We can notice that female firms stay longer in a ‘bad loan’ status compared
to male ones. In fact, the hazard for female businesses is from 3 to 4% significantly
lower compared to that of male ones in all models. This result is robust to alternative
specifications and distributional hypotheses. As far as other covariates are concerned we
find that firms’ total amount of bad debt (Amount) reduces the hazard between 16 and
18% over the baseline one. This is consistent with the view that for larger loans banks
recovery costs are lower and then banks tend to prosecute with legal actions for longer
until they write-off all or part of the firms’ debt. We also find that when bad loans are
backed by real guarantees (D_Mortgage = 1) they exit faster from the bad status. This
result suggests that real guarantees are more easily seized by creditors compared to other
types of collateral or that creditors are more prone to pay back their debt in case they
have posted a real guarantee. We have also tested whether the effect of real guarantees
depends on borrower gender. Indeed, we find that in that case, contrary to the result
we found on average for female firms, female borrowers backed by a real guarantee stay
shorter in bad status. This could be due to the fact that female businesses are more
prone to repay their bad debts to avoid that banks could seize their collateral, in line with
the most recent experimental evidence on the different behaviors of males and females
toward risk (Jianakoplos and Bernasek, 1998; Schubert et al., 1999; Eckel and Grossman,
2008; Croson and Gneezy, 2009). For sectors such as Transportation & Communication,
Financial & Insurance and Professional, Scientific, Technological and Real Estate the

7Additional figures available upon request from the authors show similar differences across gender that
can be even higher for particular cases or sectors. This indicates that there are some differences in the
duration of bad loan spells across owners’ gender.
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hazard increases between 2 and 14%. On the contrary, for Wholesale & Retail and Hotel
& Restaurants the hazard slightly decreases with respect to the baseline. Regarding the
area where borrowers are headquartered our results confirm that in the North, due to a
higher judicial efficiency (Banca d’Italia, 2008), the duration of bad loans is, everything
being equal, around 10% shorter compared to the Center and even more compared to
the South where it takes longer for banks to resolve loan defaults. Looking at the size of
lenders we find that foreign bank branches are able to get rid of bad loans much faster
than other intermediaries. However, this result might be due to the very low number of
sole proprietorships that borrow from those banks, that are typically more oriented to
corporate borrowers instead of retail ones. Moreover, we find that small banks tend to
get rid of bad debts faster than larger banks.

One potential objection to the results we obtain about the longer duration in bad
status of loans granted to female firms is that this might be due to the crisis and, in
particular, to the fact that banks could have unevenly passed through the financial shocks
to their customers. According to Cesaroni et al. (2012), banks would have tightened
credit conditions more intensively for female than for male businesses. To this aim we
have defined a dummy variable related with the time a loan starts not being performing.
D_postcrisis equals 1 if loans became bad during the crisis, i.e. after July 2007, and 0
otherwise. When we include such dummy (models 1b to 4b) we obtain results similar to
the previous ones indicating that loans to female firms stay longer in bad status compared
to those to men (the hazard of the latter is 2% higher than the baseline).In general, we
notice that those bad loans which entered in the bad status during the crisis tend to exit
much faster than those entered in bad status before the crisis (D_postcrisis = 1)

In Table 9 we report the estimation results from the Weibull model with the whole set
of dummies and different interactions between gender and the other dummies. Our previ-
ous results are confirmed. We notice that loans to female firms stay longer in bad status
compared to male ones: the hazard for female businesses is from 2 to 7% lower compared
to that of male ones in all models. This result is robust to alternative specifications. Again
firms’ total amount of bad debt reduces the hazard by about 18% over the baseline. As
before, the hazard for bad loans to borrowers headquartered in the North is, everything
being equal, around 10% higher compared to the Center and even more if compared to the
South and Islands. Across different specifications, small banks tend again to get rid of bad
debts faster than larger banks. As we have found before for the full sample in the basic
model, when bad loans are backed by real guarantees (D_Mortgage = 1) banks tend to
get rid of those loans faster. Looking at the various interactions with the Gender dummy
we notice that there is no difference across gender with respect to the amount of bad debt.
On the contrary, in case loans are backed by real guarantees female businesses exit faster
from their bad loan status if compared to male firms. When we look at the interactions
between bank size and gender we find that all types of banks tend to get rid of the bad
loans to male businesses faster than those to female entrepreneurs, confirming that loans
to female firms are kept longer in banks’ balance sheets. Finally, as we can see from
Tables 8 and 9 the fit of the Weibull model exhibits a positive state dependence (α > 1),
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indicating that in all specifications the probability of the spell terminating increases as
the spell lengthens. As far as female firms are concerned, the evidence that they stay
longer in a default status does not trivially mean that female businesses are riskier than
male ones. By using a metaphor coming from the medical science, we can liken a loan
insolvency to a disease. Now, the fact that a disease persists may be a good or a bad news
depending on how much dangerous is the illness. Indeed, in case of a trivial disease the
fact that it resists to some treatment signals that it might be not so trivial as expected.
On the contrary, in case of a potentially lethal disease, as firm insolvency is, the fact that
the disease does not terminate might signal that the probability of healing is higher than
expected. In our case, banks should always choose between terminating or holding a bad
loan. In general, there are some pros and cons that have to be evaluated when taking such
a decision. On the one hand, banks benefit from terminating bad loans early (i.e. pulling
the plug) since by the time onwards they are not suffering any further costs related to
the management of the bad loans exited. On the other hand, resolving bad loans early,
which typically means selling or writing a loan off, entails some immediate credit losses.
Thus, the fact that we observe female entrepreneurs staying longer in a bad status might
be due to banks’ better expectations in terms of their recovery rates compared to male
firms so that it is worthwhile to persevere with legal actions to be at least partially paid
back.

To assess this view we concentrate on the cases in which bad loans are written off
banks’ balance sheets. Indeed, write-offs are a good proxy for loss rates and then, in this
way, we can test whether the longer duration of bad loans that we observe for female firms
is due to a greater difficulty to be paid back or, at the opposite, to better expectations
about their recovery rates. Since the information about the type of exit is available only
for those bad loans resolved since January 2005 in what follows we focus on a sub-sample.

Table 10 presents the same results of Table 9 for the short sample with exit given by
a write off (EXIT 2 = 1). Again, loans to female firms stay longer in a ‘bad loan’ status
compared to male ones. In fact, the hazard for female businesses is from 4 to 6% lower
than male ones. This result reinforces our view that female firms are better borrower
than male ones. Indeed, the fact that banks take more time before writing off loans
granted to female firms is consistent with less pessimistic expectations on their loss rates.
Thus, banks tends to rely later on debt forbearance when a loan has been granted to a
female borrower since the higher cost due to the continuation of enforcement actions are
compensated by a higher expected recovery rate. The other results are similar to those
presented for the full sample and will not be commented further. The only difference is
that as expected bad loans backed by real guarantees present lower hazards, indicating
that banks tend to go on for longer with enforcement actions before writing them off.

4.1 Unobserved heterogeneity and frailty models

In all the models considered so far, all the differences between individuals are captured
by observed explanatory variables. In this section we allow for unobserved individual ef-
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fects. In the presence of unobserved heterogeneity even individuals with the same values
for all covariates may have different hazards. When unobserved heterogeneity is ignored,
its impact might be confounded with that of the baseline hazard. This kind of models
are usually called ‘frailty’ models in bio-medical sciences. In the estimates that follow
we consider gamma frailty models where the unobserved heterogeneity is modeled multi-
plicatively assuming a gamma distribution.

Considering the possible implications of unobserved heterogeity, a picture similar to
the one outlined so far arises. Table 11 depicts the empirical results for the Weibull model
with and without gamma frailty and with gamma frailty shared by banks and firms for the
full sample (1997-2010). The first thing to notice is that the introduction of unobserved
heterogeneity has a substantial impact on the duration dependence parameter (α), which
increases from 1.2 to 1.3/1.6. The latter implies a more steeply rising hazard rate out of
the bad loan status.

The estimate of θ shows that there is intra-correlation within the same bank and the
same firm but that within the same firm such correlation is much higher. The hazard for
male businesses increases significantly between 2 and 5% indicating that their bad loans
have shorter survival before the generic exit or before being written off. As before, higher
amounts of bad debt reduce the hazard between 10 and 25%. In addition, the hazard
increases significantly for the crisis period (cohorts from 2007 to 2010). The hazard is
higher if there is a real guarantee on the bad loan except for the short sample case.

Tables 12 and 13 illustrate the results for the Weibull model with gamma frailty
shared by firms for the full sample and the short sample, respectively. The estimate of
θ shows that there is intra-correlation within the same firm in particular over the full
sample. The results across gender still hold. In fact, the hazard for male entrepreneurs
increases significantly indicating that their bad loans have a shorter survival before exiting
for a generic exit or because they are written off. Again, the higher hazard for the
dummy related to the post-crisis period indicates that as the effects of the financial crisis
exacerbate banks are more prone to clean their balance sheet from bad loans.

4.2 Competing risks

We also check whether our previous results are confirmed when we estimate the duration
of bad loans in a competing risk setting. By estimating competing risks models, we
compare the effects of included covariates on the alternative probabilities to end the bad
loan status. The only difference with respect to the previous case is that in the estimation
of exits, all spells that end by exiting in a different way with respect to a specific exit
considered (in this case a write off) are treated as being censored.

Tables 14 illustrates the same Weibull models estimated considering competing risks
for the short sample. Actually, leaving as right censored the other exits, we considered
as a possible exit the fact that a bad loan exits from a bank’s balance sheet because
it is written off (EXIT 2 = 1). Then we estimated the same model with the same
distributional assumptions for the duration of bad loans, reporting only the results for
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the Weibull distribution. We can notice that when the exit is a write off (Table 14) the
hazard for bad loans to male firms is still greater than one, suggesting that banks tend to
keep longer bad loans to female businesses. The duration of bad loans is longer also for
loans characterized by a larger amount. Those loans which became bad after July 2007
tend to be written off faster by banks’ balance sheets. However, if the loan is backed
by collateral banks tend to keep the bad loan longer. We should also notice that when
interacted with bank’s size, bad loans to male firms tend to exit from banks’ balance
sheets faster with respect to those to female firms.

In addition the state dependence is positive (α > 1), suggesting that the probability of
a bad loan to be terminated increases as the time elapses. Furthermore, small and minor
banks seem to be faster in getting rid of bad loans from their balance sheets.

Therefore, it seems that when a bad loan is written off, female entrepreneurs are
considered more creditworthy and their bad loans are kept on hold longer than those of
male entrepreneurs.

All in all, these results seem to support our view that the reason why loans to female
firms stay longer in bad status is that banks expect less losses in case of their default.
Therefore, banks are willing to wait longer to be paid back, securitize, sell or write off
a bad loan granted to a female firm with respect to the same loan granted to a male
business.

5 Conclusion
Credit risk depends on several factors. Among them, a quite unexplored one relates
to how successful are the enforcement actions banks rely on once loans do not perform
anymore. In this paper, by using detailed data obtained from the Italian Credit Register,
we investigate how long does it take for a bank to get rid of bad loans. In particular, we
concentrate on Italian sole-proprietorships to assess whether firm owner’s gender might
affect the duration of bad loans.

We find that loans to female firms stay more in bad status compared to male ones.
These findings are robust to censoring, alternative specifications of the distribution of
bad loan duration and other bank-specific control variables. However, this has not to
be necessarily interpreted as evidence supporting the view that female firms are riskier.
In fact, we find that, in case loans are written-off, loans to female firms exit later from
banks’ balance sheet than those granted to male ones. This is consistent with the view
that banks may expect to recover more from female firms and, as consequence, they persist
with costly enforcement actions for longer in case they have granted a loan to a female
firm.
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Figure 1: Kaplan-Meier estimates for all cohorts and all financial institutions
(both banks and non-banks). Full sample: January 1997 through October 2010.
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Notes: The figure depicts the Kaplan-Meier estimates of the survival functions for all
cohorts (from 1998 through 2009) by gender (F=Female firm; M=Male firm) for bad
loans by banks and non-banks.
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Table 1: Variable Names and Definitions

Firm specific variables Description Source
Gender Dummy variable that takes value 1 if the owner’s gender

is female (2 if male)
Central Credit Register

Sector Full set of seven sectorial dummies (Manufacturing, Con-
struction, Wholesale & Retail, Hotel & Restaurant,
Trasportation & Communication, Financial & Insurance
Activities and Professional, Scientific, Technological ac-
tivities)

Central Credit Register

Area Full set of five geographical dummies (Center, Islands,
North-East, North-West, and South)

Central Credit Register

Bank specific variables Description Source
Bank Dummy variable that takes value 1 if the lender is a bank

(0 if financial institution)
Central Credit Register

Bank_Size Dummy variable for bank size that takes value 1 for ma-
jor banks, 2 for big banks, 3 for medium banks, 4 for
small banks, 5 for minor banks, 6 for foreign banks, 88
for financial institutions

Central Credit Register

Start_date Date in which loan becomes ‘bad’ Central Credit Register
End_date Date in which loan exits the bad status Central Credit Register
Cohort First year loan becomes ‘bad’ Central Credit Register
Amount Amount of bad loans in logarithm Central Credit Register
Exit_type Type of exit from the ‘bad loan’ status Central Credit Register
EXIT1 Dummy variable that takes value 1 if a bad loan exits

because it becomes performing (0 otherwise)
Central Credit Register

EXIT2 Dummy variable that takes value 1 if a bad loan exits
because it is written off (0 otherwise)

Central Credit Register

EXIT3 Dummy variable that takes value 1 if a bad loan exits
because it is paid back (0 otherwise)

Central Credit Register

EXIT4 Dummy variable that takes value 1 if a bad loan exits
because it is either paid back or becomes performing (0
otherwise)

Central Credit Register

EXIT5 Dummy variable that takes value 1 if a bad loan exits
because it is either securitized or sold (0 otherwise)

Central Credit Register

D_Mortgage Dummy that takes value 1 if loans are guaranteed by a
mortgage (0 otherwise)

Central Credit Register

D_postcrisis Dummy that takes value 1 if loans enter the bad loan
status after July 9, 2007 (0 otherwise)

Central Credit Register

D_Threshold Dummy that takes value 1 if loans are under the recording
threshold in the Central Credit Register (0 otherwise)

Central Credit Register
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Table 3: Bad loans by gender: geographical distribution (in %) - Full
sample: Jan. 1997 - Oct. 2010

Share of loans Share of firms
Area F M Total F M Total

Center 22.2 77.9 119,332 23.6 76.4 44,903
North East 18.2 81.8 88,864 19.3 80.7 35,348
North West 20.3 79.7 122,973 21.2 78.8 51,150
South & Islands 19.3 80.8 207,590 21.2 78.9 86,770
Total 20.0 80.0 538,759 21.4 78.6 218,171

Notes: Distribution by gender and by geographical area (percentage) of firms with a
bad loan and firm-bank relationships recorded as bad loans. Generic exit. Sample:
January 1997 through October 2010

Table 4: Exit from bad loan status by gender: distribution (in %) - Short
sample: Jan. 2005 - Oct. 2010

Share of loans Share of firms
F M Total F M Total

EXIT 1 = 1 24.3 75.7 523 22.8 77.2 470
EXIT 2 = 1 21.3 78.7 53,657 21.7 78.4 43,030
EXIT 3 = 1 20.9 79.1 21,584 21.3 78.7 17,292
EXIT 4 = 1 21.0 79.0 22,107 21.3 78.7 17,762
EXIT 5 = 1 21.5 78.5 32,729 21.8 78.2 25,484
Total 21.3 78.7 108,493 21.6 78.4 86,276

Notes: Distribution by gender and by type of exit from bad loan status (percentage) of
firms with a bad loan and firm-bank relationships recorded as bad loans. EXIT 1 = 1
if a bad loan becomes performing; EXIT 2 = 1 if bad loan is written off; EXIT 3 = 1
if a bad loan is paid back; EXIT 4 = 1 if a bad loan is either paid back or becomes
performing; EXIT 5 = 1 if a bad loan is either securitized or sold. Sample: January
2005 through October 2010
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