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Introduction

�Credit risk is one of the variables more directly related to financial stability.

�Basel II has put forward the need to measure this risk accurately.

�As a consequence, several models have been proposed to assess

credit risk from a systemic point of view:

–Austria: Boss (2002)

–Finland: Virolainen (2004)

–U.K. : Drehmann (2005) y Drehmann, Patton y Sorensen

(2006)

–International: Pesaran, Schuermann, Treutler y Weiner (2006)
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Introduction

�The main characteristics of these papers are:

–Analysis of Credit risk across different sectors,

–Effect of macroeconomic variables on default frequencies.

�However:

–They do not allow for contagion effects due to unobservable or not 
modelled factors,

–They do not model the growth of the loan market size,

–They do not consider loans to individuals, such as mortgages or 
consumption loans.
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Contributions of this paper

�We develop a model to estimate the credit loss distribution of the loans in a 
banking system.

�There are 10 corporate sectors plus mortgages and consumption loans.

�We consider the effect of macro variables (GDP, interest rates, ...) and allow 
for contagion effects through latent factors.

�We apply our model to the Spanish credit market, where we also

carry out stress tests.
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Plan of the presentation

�Introduction

�Theoretical part: model and simulation.

�Empirical application: data, model specifications and stress tests.

�Conclusions.
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Model

�Consider an economy with K sectors. We will express the losses due to 
loan i at time t as:

where

–Di,k,t=1 if i defaults and 0 otherwise

–EADi,k,t: Exposure at default

–LGDk,t in (0,1): Loss Given default 
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Model

�Total losses in sector k:

where

–nkt: total number of loans of sector k.

–pkt: default frequency, i.e. number of non performing loans divided
by nkt.
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Model

�Hence, our model consists of the following stochastic components:

–nk,t , pkt: joint dynamic model

–EADi,k,t:  Fit a positive distribution (Inverse Gaussian, Beta)

–LGDi,k: Beta distribution
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Evolution of nkt and pkt

We consider the  Gaussian VAR model: 

where

ft=(f1t,f2t)’ are latent factors independent of m macro variables xt, with
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Exposures at default

Because of their properties, we consider these two distributions to fit 
EAD data:
�Inverse Gaussian: IG(µµµµk,λλλλk)

where the mean is µµµµk and the variance is µµµµk
3/λλλλk

�Gamma: Gamma(ννννk,ττττk)

where the mean is ννννkττττk and the variance is ννννkττττk2
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Exposures at default

�We exploit the fact that both the IG and the Gamma are closed under 
aggregation.

�Specifically, the distribution of 

will be either IG(pktnktµµµµk,(pktnkt)
2λλλλk) or Gamma(pktnktννννk,ττττk).

�We also analyse the effect of the macroeconomic shocks on the means of 
the EAD’s with the following dynamic parametrisation of the mean: 

where vt=xt-Et-1(xt) and Ω=V(vt).
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Estimation of the credit loss distribution

We estimate this distribution by simulation, repeating the following steps:

1. Generate a random draw of the vector of macro variables xt.

2. Generate nkt and pkt from the VAR  ⇒⇒⇒⇒ Number of defaults: nkt· pkt

3. Generate the sum of the exposures at default, Sk(pkt·nkt), from either the 
IG or the Gamma distributions.

4. Generate LGDk,t from the Beta distribution.

5. Total losses in sector k:
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Empirical application to the Spanish banking system

�We use the Spanish credit register, which reports data of every loan with an 
exposure above € 6000.

�We have obtained Quarterly series of nkt, pkt and EADikt from 1984Q4 to 
2006Q3.

�Unfortunately, LGD data is not available.

�We classify loans in the following groups:

–Corporate sectors: (1) Agriculture, (2) Mining, (3) Manufacture, (4) 
Utilities, (5) Construction, (6) Commerce, (7) Hotels, (8) 
Communications, (9) R&D and (10) Other Corporate

–Individuals: (11) Consumption loans and (12) Mortgages
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Empirical application to the Spanish banking system

� Since we do not have LGD data, we choose the mean of the betas with 
the results reported in the QIS5, while the standard deviations are fixed to 
20%.

� We compare three different specifications of our model:

1. GDP and (real) interest rates, but not latent factors,

2. GDP, interest rates and latent factors,

3. GDP, interest rates, spread, latent factors, unemployment, and 
production series by corporate sector used as sectorial
characteristics.

� In addition, we estimate the credit loss distribution with a static and a 
dynamic model for exposures at default.
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Historical evolution of the series



16FINANCIAL STABILITY

Model of the default frequencies (pkt)
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Model of the evolution of the number of loans (nkt)
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Dynamics of the explanatory variables
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Dynamic model of the means of EAD’s
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Fit of empirical correlations

�We test whether latent factors are able to capture the intersectorial
correlations of default frequencies and the evolution of the number of 
loans.

�For example, the conditional correlation between (transformed) default 
frequencies can be expressed as:

�This correlation will be zero in the absence of latent factors.

�We test this hypothesis by computing the correlations between the fitted 
residuals:
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Fit of empirical correlations (p-values)
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Credit loss distributions at a three year horizon for 
(2006Q3)

Kernel based densities obtained from 100,000 simulations
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Descriptive statistics of the loss distribution 
(€  Million)
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Stress tests

We stress the credit loss distribution at 2006Q3 with artificial shocks of 3 
s.d. that occur in the first quarter of our three-year horizon.

Change caused by the shocks (%)
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Conclusions

�This paper develops a flexible model to estimate the credit loss distribution 
of loans in a banking system.

�We analyse the impact macroeconomic events on default frequencies, the 
total number of loans and the distribution of exposures at default.

�We also allow for contagion effects due to unobservable factors.

�We estimate the credit loss distribution by simulation from our model 
through a computationally fast and efficient methodology.
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Conclusions

�We consider an application to the Spanish banking system.

�10 corporate sectors and 2 groups of loans to individuals.

�Our results show a strong dependence of Spanish loans on macroeconomic 
characteristics, specially GDP.

�Latent factors are also highly significant and cause fatter tails in the credit 
loss distribution.

�In absolute terms, construction, manufacture, consumption loans and 
mortgages are the groups of higher risk.

�Finally, we perform stress tests that show a higher sensitivity to GDP 
shocks in our application.
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