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1. Executive Summary

1.1 Introduction

This report outlines the initial interim results of the third stage of the European Banking Authority®
(EBA) work on banking book exposures. This stage focuses on Small and Medium Enterprises
(SME) and Residential mortgages.

The exercise

Forty-three banks across 14 EU jurisdictions participated in this study submitting data for up to 10
countries per portfolio category (Residential Mortgages, SME Retail and SME Corporate) and
providing risk drivers such as exposure sizeandcompani esd® size (turnover/ ass:
Loan to value, Loan to income and Credit risk mitigation for Residential mortgages. Banks also
provided detailed qualitative information on the Internal Ratings-Based (IRB) models used for these
portfolios along with the historical data used for the development and calibration of the internal

approaches.
The information

The significant detail within residential mortgages and SME portfolios means that a benchmarking
approach at counterparty level is not feasible. However, the detailed quantitative data available
enabled the EBA to produce top-down analyses for Retail and SME Corporate, with greater
accuracy. Furthermore, and for the first time, this exercise benchmarked at cluster/pool level. It
defined clusters by identifyings ome key drivers that qualify the bank

In addition, the qualitative information gathered enabled the EBA to better illustrate the differences
in the application of internal approaches such as regulatory mapping and roll-out practices, usage
of floors, back-testing practices and outcome, rating scales, calibration specificities or definition,
and treatment of defaulted assets.

The preliminary results of the study, listed in more detail in the conclusion of this report, contributed
to the identification of a set of potential policy recommendations and supervisory actions, included
also in a report to the EU Commission on comparability and pro-cyclicality.

Results

The top-down review of the Retail and SME Corporate portfolios confirmed the importance of
defaulted assets (both percentage and average global charges) in driving outcomes. They account
for about half of the overall Global Charge (GC) and represent a significant part i around 60% - of
the variation in risk weights and expected losses.
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The underlying portfolio mix represents around a third of the variation in the GCs and risk weights
(RW) for non-defaulted assets. The remaining 2/3 of the dispersion for non-defaulted assets can be
attributed to B-typeo drivers: differences in underlying credit risk, use of credit risk mitigation,
modelling and supervisory practices.

The dispersions noted from the data are wide with the IRB RWs on non-defaulted assets for
Residential mortgages ranging from 4% to 42% (median 15%), SMEs Retail from 13% to 97%
(median 33%), and SMEs Corporate from 14% to 177% (median 61%).

When the analysis is conducted at a country level, dispersions still occur, albeit lower than at
portfolio level. This is likely to be driven by differences in the riskiness of the portfolios but also by
gualitative modelling aspects.

Figurel: Distributions of average risk weights and global charges for the Residential Mortgages,
SME Retail and SME Corporate portfolios across #Hmapk of banks, IRB non defaulted
exposures
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Source: EBA specific data collection (reference date December 2012).

Country location as a driver

Country of location of the exposure is a driver of risk weight diversity. Exposures located in
countries that recently experienced more stressed economic conditions generally obtain higher
average risk weights as one would expect. Other country-specific aspects could play a role too -
including the legal framework around repossession and liquidation of collateral. However, few
banks have significant portfolios in multiple countries and the limited - although representative -
number of IRB banks in the sample that are active in the different jurisdictions means it is difficult to
distinguish between country-specific and bank-specific aspects driving the risk weight differences.

12
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Exposure size and turnover

For SMEs the preliminary findings suggest there is no clear linkage between the variation in the
capital requirements and the exposure size. However, the enterprisesésize (turnover/total assets)
does appear to influence the levels of PDs and LGDs - bigger SMEs show lower PDs and higher
LGDs - and eventually the capital requirements. The differing ability of banks making full use of the
regul at or yin rdlationstactibeusizet ad the enterprises is an additional driver in explaining
heterogeneity in the RWs.

For Residential mortgages, the results of the benchmarking at cluster level by Loan to value,
Loan to income and Credit risk mitigation are not available. The work will be finalised in the next
few months.

Historic loss ratesind data sets

For all three reviewed portfolios the research found a generally positive correlation between the
banksd average r i-dsekf awd itgehdt sa sfscert snam d bBEamkk alsd
demonstrate a different concentration of their exposures in the best and worst rating grades,
suggesting a different quality or riskiness of the exposures; this finding is partly influenced by the
number of rating grades.

There are, however, significant differences in the data time series used in the calibration of the
models (e.g. long-run default rates, recovery rates, length of recovery, cure rates) applied for
exposures located in the same country. This is certainly expected and does not represent itself an
issue. The challenge is to investigate to what extent this reflects real differences in the underlying
credit risk or if it is driven by heterogeneous practices. The measurement of the former is
complicated by different modelling practices, including the use of single global models for
exposures located in multiple countries.

Apart from a few exception s , t he b ank gedtingmootdomés ark digdly positive and
suggest that the models capture historical experience. This is indeed positive evidence but cannot
be considered as conclusive when considering the appropriate and consistent calibration of the
internal approaches as requested by the regulatory framework (e.g. long-run PD and downturn
conditions). Furthermore, although back-testing is conducted using a broadly similar framework,

there remain important di ff er besandthe rbsalts avedifficult ®a c h

compare.

Future thematic work on the calibration of the PD and LGD models for SMEs and Residential
mortgages would allow further progress in understanding the magnitude of the various drivers.
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The following general features to the use of internal approaches have been observed in the study
and may drive variation:

a)
b)

c)

d)
e)

f)

)

h)

definition of default;

application of regulatory floors ( i.e. minimum 10% LGD floor for exposures secured by real
estates);

mapping into regulatory portfolio categories (SMEs Corporate vs. Retail; Retail secured by
real estate vs. Housing loans);

differences in reporting and LGD calibration for exposures only partially secured;
heterogeneity in the margin of conservatism, data sources, length of the time series and
approaches used for the calibration of PD models;

different practices in the frequency and triggers for the re-development and re-estimation of
internal models;

use of global IRBA models for exposures located in different countries; LGD estimation
(defaulted and non-defaulted);

different practices in the estimation of the LGD parameter on defaulted and non-defaulted
assets (inclusion of incomplete workout positions, level of discount rates and legal and
administrative costs, internal haircuts estimates, repossession likelihood and use/definition
of cure rates);

the banks try to capture downturn conditions in the LGD computation using broadly similar
approaches but with different final outcomes;

a wide range of practices followed by the banks in the treatment of defaulted assets
(varying interpretation and use of different approaches for the computation of the best
estimate LGD and RWA on defaulted assets) and in the calculations of the IRB shortfall.

Some of the above practices are likely to be more significant in driving variation for defaulted than
for non-defaulted exposures. In particular a), h) and j) contributes and better qualify the variation in
the GCs for defaulted assets while the others drive mostly the non-defaulted assets one.

Policy options and recommendations

The following four suggestions for policy options should be seen as potential directions for
future work to be considered by the national competent authority and the EBA. They have been
identified as priority areas of work.

1. Enhanced bank supervisory disclosure and transparency of RWA-related information. In line
with the conclusion of the LDP report the regular disclosure of time series of statistics - of risk
weight, regulatory parameters and historical observed default and loss rates by country
portfolios - is suggested in order to provide consistent risk references and enabling dynamic
analysis by third parties.

2. On-going support to competent authorities in the implementation of the upcoming new
regulation (single rulebook) by promoting an exchange of experiences and supervisory
interventions related to the validation and on-going supervisory monitoring of internal models
and promoting the identification and use of good practice including through joint work in

14
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colleges; encourage a more rigorous and comprehensive model validation process and back-
testing framework to be followed by the banks by promoting the identification and sharing of
best practice.

3. Development of additional guidelines and potentially draft technical standards that specifically
address and facilitate consistency in super

Yy Harmonisation of default definitions and clarifications about the expected classification of
exposures that are restructured, under moratoria or forborne as defaulted assets; guidance
on the treatment of such exposures when still classified as performing loans. A clear
harmonised formula for the computation of the default rates, including the computation of
multiple defaults in 1 year observation period;

vy PD model calibration. Guidance on the definition of an economic cycle, the identification of
stressed years and how to cope with the absence in the available time series of adequate
stress conditions to capture downturn;

Yy Regarding LGD modelling, guidance on estimation of LGD on defaulted and on non-
defaulted assets, including on the treatment of incomplete workouts and recovery rate; how
to interpret the regulatory framework in order to capture downturn condition in the estimation
of Downturn LGD;

y  Clarification or guidance on the treatment of defaulted assets (RWA, Best Estimate
Expected Losses and IRB Shortfall).

V" Guidance for the usage of global models for exposures located in multiple countries;

4. Benchmarks on IRB parameter estimates. The on-going EBA work related to the
implementation in 2014 of a framework for the regular conduct of supervisory benchmarking
portfolio exercises (see Article 78 of the new CRD4 on supervisory benchmarking exercise) in
order to support the national competent authorities in the assessment of the models seems to
be key in order to provide common initial benchmarks on risk weights and regulatory
parameters for similar exposures and activate when appropriate more detailed investigation; it is
also expected foster convergence and harmonisation in supervisory practices.

2. Introduction

This report presents the results of a study of the differences in risk-weighted assets (RWAS) in the
retail and SME Corporate portfolios of large EU banks. The study is part of the European Banking
Aut horityds (EBA) programme of studies that
drivers of these differences across banks. Drivers may relate to differences in the characteristics of
the exposures themselves, in credit risk management strategies between banks, or in supervisory
practices and banksd® modelling practices.

\'
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Under this programme, EBA first conducted a top-d own st udy of the aggregat ec
total exposures. The preliminary results, published in February 2013, suggested that, at the

aggregate level, about half of the dispersion of the global charge (GC) of internal ratings-based

(IRB) banks is driven by differences in the extent of the use of the standardised approach (SA: roll-

out or permanent partial use effect) and the SA risk weights (RWs) applied, the portfolio mix effect
(relative shares of the exposure classes in the ba
defaulted assets in the banksd tefetredtoascAtyeldriverspor t f ol
Because of data constraints, the first top-down study could not go more into detail and control for

other drivers (B-type drivers), such as differences in the inherent credit risk of the exposures within

portfolios, intheuseof credit risk mitigation, in the bankso6 c

and in the supervisory model assessment practices.

Following the top-down study, the EBA conducted two bottom-up studies to investigate RWA
differences” and their drivers at portfolio level:

A a study of low default portfolios, consisting of central governments, credit institutions and
large corporate portfolios,

A a study of retail and SME Corporate portfolios, consisting of exposures to individuals and small
and mediumsizedenterprises (SMES), including SME exposures in the regulatory categories
retail and corporate.

The results of the study of low default portfolios were presented in a second interim report
published in August 2013°,

The current report presents the initial findings of the analysis of the residential mortgage (RM) and
SME portfolios. The EBA will continue analysing these portfolios by looking in more detail at the PD
and LGD calibration, time series of estimated parameters and realised values, and, specifically for
RM, the main drivers of IRB parameters.

Forty-three banks in fourteen EU countries took part in this study3. Banks were selected with a
significant market share in the retail and SME Corporate markets in each country. These banks
submitted information on their retail and SME Corporate portfolios in 20 countries”, the reference
date being December 2012 (some data were also collected for June 2012). Each bank submitted
information for a maximum of ten countries per portfolio category (residential mortgages, SME
Retail and SME Corporate). The banks also provided detailed qualitative information on the IRB
models used for these portfolios in the countries selected and historical data used to develop and
calibrate the most relevant internal approaches applied in each country (up to a maximum of three
models for each country portfolio).

! Other parts of the programmare a trading book exercise, a study of RWA disclosure practices and an investigation of
adzLISNBVAA&A2NE YR 0FlylaQ LIN»Y OUAOSaAP

2 Seehttp://www.eba.europa.eu/riskanalysisand-data/review-of-consistencyof-risk-weightedassets

®The list is provided in Sectid.1

4 Austrig Belgium Czech Repuiz, Denmark Finland France Sweden Germany Ireland the United Kingdomitaly,
Luxembourgthe NetherlandsSpain Norway, Poland Portugal SlovakiaSwitzerlandand theUnited States.
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It is worth noting that the banks have not always developed, neither are they currently using,
specific IRBA models for each country in the study. The materiality of the exposures treated with
such global models would be expected to be low but it is still an important feature. This represents
a potential source of variation in the regulatory parameters and RWs reported by the banks in the
different countries. Please note also that a distinction has sometimes been made in the report
between home country banks and others to assist readers.

The gquantitative data collected enabled the EBA to produce top-down analysis and illustrate in
detail the heterogeneity of the RWs in the residential mortgage, SME Retail and SME Corporate
portfolios in EU banks and investigate the relationship between PD and LGD parameters and key
model components (such as the length of the time series or the haircut on the value of the
collateral) at country portfolio level.

The qualitative information collected also enabled the EBA to illustrate better the differences in
some general features related to the application of internal approaches such as in regulatory
mapping and roll-out practices, use of floors, backtesting practices and outcomes, rating scales,
calibration details or definition and treatment of defaulted assets.

The historical data used to develop and calibrate the internal approaches at model level are

currently used to observe the range (among t he participating banks) of |
series (e.g. observed default rates, cure rates, recovery rates, length of recovery) and understand

the relationships with the regulatory parameters applied on defaulted and non-defaulted assets.

The conclusions of the study, listed in more detail at the end of the report, have helped identify

policy recommendations included in the summary rep
Comparability and Procyclicality uohfas thh @eedl f&RB appr o
harmonisation in the treatment of defaulted assets or clearer guidances for PD and LGD

calibration.

The results of the study have also helped identify policy recommendations included in the summary
report.

The composition of the portfolios investigated is described in Section 3. The top-down analysis is
presented in Section 4. Section 5 describes the analysis of IRB parameters and RWs for the
residential mortgages. Section 6 does the same for the SME Retail portfolio, followed by Section 7
for the SME Corporate portfolio. Section 8 discusses more qualitative IRB features that drive
differences in RWA, and Section 9 investigates backtesting. Section 10 analyses the role of
defaulted assets. Section 11 presents the conclusions and the policy recommendations that arise.
The annexes (Section 12) provide more detailed information on definition and sample.
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3. Sample and portfolio composition

This section describes the main aspects of the bank sample and the composition of their portfolios.

First, it describes which exposures are included in this exercise, how the various portfolios are

defined, and how the exposures are distributed across these portfolios. Second, it indicates which

regulatory approaches to credit risk (SA, FIRB and AIRB) the banks mainly use for the non-

defaulted exposures in the portfolios investigated. Third, it describes the distribution of the
portfolios in the banks®é home and hodeéfaultedassets.r i es, a
Fourth, it shows the distributions of the average RWs and GCs across the participating banks for

the portfolios studied. More details by type of approach are discussed in later sections.

3.1 Scope

The portfolios analysed in this study are the loans extended to individuals secured by residential

real estate exposures (residential mortgages - RM) and loans to small and medium-sized
enterprises (SME Retail and SME Corporate). Other i
by non-residential real estate, housing loans, qualifying revolving retail exposures (QRR) and

others are included in the data collection but are not subject to any specific investigation (see

Figure 2).

Figure2: Structure of the Retail and Corporate portfolios and parameter investigated
Overall

portfolio Retail Corporate
Retail X r ‘ lifyin
Regulatory ~cwall  exposures . Qualitying o \e Large
. individuals secured by reOther retail exposures revolving
portfolio . corporate corporate
estate retail
Corporate
with
Individuals o Individuals SME furnover OICorporate
Individuals : . . assets lowe .
secured b housing loan (includi with
. . ssecured b, . L - than
L residential (which do nolndividuals ng Individuals turnover ol
Definition non- . EURS0m,
real estate . . qualify  foiother securedQRR ) assets
. . residential with
(residential the RNV by rea . above
mortgages) real estate curve) estate) pleteeliul EURSOmM
9ag factor in the '
asset
correlation
Report RM Other retall SME. QRR —— Large
perimeter Retail Corporate corporate

Note: The area with a grey shading is the investigated perimeter.

Figure 3 shows the composition of the portfolio investigated (SMEs and Retail portfolio) for the
banks in the sample. It shows the relative shares of RM, SME Retail, SME Corporate, and other

®For SA exposures there is no distinction between resident@inamresidential real estate, both are thus included in
the RM portfolio in this report.
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retail and QRR. Over the whole sample, RM dominates the portfolio investigated. This portfolio
makes up at least half of the portfolio investigated for most banks, but for a few banks the SME
portfolios or the other retail and QRR are larger.

Figure3: Distribution of nordefaulted exposurésfor Retail and SME Corporate, by bank

100%
90%
80% -
70%
60%
50% -
40%
30%
20% -
10%
0% -

HRM  ESME retail ™ SME Corporate = Retail exposures non investigated

Average

Note: The banks are sorted by their share of non-investigated portfolio.

Source: EBA data collection (reference date: December 2012).

On average, the SME exposures count only for a small portion of the investigated exposures. For
most banks, the SME Retail portfolio is larger than the SME Corporate portfolio, but there are
exceptions. Four banks in the sample only have a SME Corporate portfolio, not an SME Retail
portfolio. The relative shares of SME Retail versus SME Corporate might be influenced by the
definition used for mapping SME exposures between the Retail and the Corporate portfolios. This
is further investigated in Section 8.1.

Other retail and qualifying retail revolving exposures represent on average less than 20% of the
portfolio investigated. These exposures make up less than one third of the portfolio investigated for
most banks but reach a maximum of 65%.

3.2 Use of regulatory approaches

This subsection shows which regulatory approaches to credit risk (SA, FIRB and AIRB) the banks
mainly use for the non-defaulted exposures in the portfolios investigated. We define the main
approach as the approach under which at least 50% of the EAD or exposure values are treated.

Figure 4 shows that for most banks the IRB approach is the main one used across the three
portfolios investigated. Furthermore, for all banks in the sample, the IRB approach is the main
approach for at least one of the three portfolios

® EAD for IRB and total exposure value for SA.
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Figured: Main regulatory approach used by bank per portfolio, fu@fiaulted exposures, banking
group level

Main regulatory approach used

RM SME Retail SME Corporate7
Number of reporting 42 a8 38
banks
IRB 41 30
AIRB 24
FIRB 10
SA 1 8 4

Source: EBA data collection (reference date: December 2012).

For residential mortgages, only one bank used the SA as the main approach; for SME Retalil this is
true for eight banks and for SME Corporate for four banks. For SME Corporate, most banks mainly
use the AIRB, but ten banks mainly use FIRBS,

We note that the banks using the SA as the main approach for one portfolio are also the banks with
lower exposure amount for this portfolio, in absolute or relative terms, although there are some
exceptions. SA may still be applied to a large part of the portfolio, although IRB is the main
approach.

3.3 EXposures across countries

This subsection shows the distribution of exposures in the investigated portfolio between the

banks o’ amddestecountries, and between defaulted and non-defaulted assets.

In Figure 5, the banks are sorted by the share of exposures in their home country. It shows that
most banks have more than half their exposures in their home country. Some banks, however,
have the bulk of their RM and SME activities abroad, while other banks do not have any RM and
SME exposures abroad at all. Only the exposures included in the set of 20 countries are included
in this analysis. The figure shows also that IRB is the main approach, both at home and abroad.
For some banks, however, IRB is the main approach at home, but abroad SA predominates.

The figure shows that the shares of defaulted assets differ considerable across banks. Within
banksd retail portf ol i os, aytdiffee cossidesablyat homd anddabrbad.u |l t ed a
While some banks have relatively more defaults at home, for other banks the opposite is true.

"For simplification, one bank is classified as AIRB although AIRB represents only 46% ofdéfauited SME
Corporate exposures

8 Detail by bank in Annek2.1

°For simplification, the home country is considered as the country of the home supervisor of the bank. Nonetheless, a
bank may still have material exposures in other countries and be a significant player there.
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Figure5: Retail and SME Corporate portfolio distribution between home and host countries, by
status and by supervisory approach, exposure weighted
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Note: The banks are sorted by their share of non-investigated portfolio.

Source: EBA data collection (reference date: December 2012).

In Figure 6, more information is provided about the geographical spread of the bank sample for the
exposure investigated under IRB approach. We see that for each portfolio investigated, half of the
bank sample is present only in one country. The SME Retail portfolio seems to be the portfolio with
the lowest geographical spread, while the SME Corporate portfolio has the highest (eleven banks
in more than five countries).

Figure6: Number ofbanks present in one or more countries by IRB portfolios investigated

RM SME Retail SME Corporate
In one country 20 23 20
In two or three countries 15 9 7
In four or five countries | 4 1 0
More than five countries 3 5 11
Total 42 38 38

Source: EBA data collection (reference date: December 2012), as reported for the PD models

05A: total exposures valder computation of RWA, IRB: EAD.
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3.4 Average risk weight and global charge

This subsection presents the distributions of the average RWs and GCs across the participating
banks for the IRB non-defaulted exposures:

A The average risk weight is defined as: RWs = RWA/ EAD

A The global charge is defined as: GC = (RMAS*ELY EAD

Figure 7 shows that average RWs and GC follow the same pattern, GC having a larger range of
values than the RWs.

The average RWs and GC are lowest for RM and highest for SME Corporate; IRB RWs on non-
defaulted assets for RM range from 4% to 42% (median 15%), SMEs Retail from 13% to 97%
(median 33%), SMEs Corporate from 14% to 177% (median 61%).This ordering for the sample
does not hold for all the individual banks, however. Some banks show similar RWs and GC for RM
and SME Retail. And for a significant number of banks the RWs and GC for SME Corporate, does
not exceed those for SME Retail. This could be due to differences in mapping of exposures.

Figure7: Distributions of average RW and GCs for the residential mortgages, SME Retail and SME
Corporate portfoliosacross the sample of banks, IRB +&faulted exposures
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Source: EBA data collection (reference date: December 2012).

The following sections investigate these distributions further.
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4. Topdown analysis

4.1 Method

The rationale is the same as in the first and second EBA interim reports; we aim to differentiate
between variations in GC due to structure and composition (known as A-type differences in the
previous interim reports) and those related to IRB risk parameters (B-type differences).

We have calculated the GC as followed:

A For IRB exposures (defaulted and riefaulted) as (RWA12.5*ELY EAD;
A For SA defaulted exposuréss (RWA 12.5*Provisions) (Netexposurevalue+ Provisions);

A For SA nomlefaulted expsures RWA Net exposurevalue.

To dissociate A-type and B-type differences we use the Taylor expansion of order one of a function
"M © g atapoint ®N a , which has the following expression Qe Q@ B "Q® o ®
Y

Applying this Taylor expansion to the GC computation we are able to break down the difference to
the benchmark GC (EAD-weighted average GC for the sample) to identify the drivers of A-type
differences:

A different share of defaulted exposure;

A different GC related to defaultedxposure;

A RAFFSNBY(G NBtI GABS akKlINBa 2F SELRadNB Ofl aasSa
A differentsharesofJ: NI Al f dzaS 2F GKS -Adelh yRRARAAS R | LILINE

A RAFFSNBY(Gd {! D/ o0& Lkmdiciet A2 ow{! D/ STFSOGQU

The remaining differences for non-defaulted IRB assets, the so-called B-type differences are
caused by idiosyncratic variations in the riskiness within an exposure class for non-defaulted IRB
assets, credit risk mitigation (i.e. the business and risk strategy of the banks) and the IRB risk
parameters estimation (e.g. bank and supervisory practices).

We have used the same method as in the LDP report12 but on the retail and SME Corporate
perimeter (see Figure 2), thus we present here only the starting point and the final results.

1 Compared to the LDP report, we have introduced here the provisions for defaulted assets, as we had this information
at a granular level.
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4.2 Results of the tomlown approach

We see a large range for the starting point. The GC varies a great deal across the sample from
14% to 174% with a benchmark at 67% (equivalent to the average bank). This feature is mainly
driven by the expected loss for IRB exposures and the provisions for standardised exposure as the
RWs are more stable across the sample (from 11% to 71% with an average at 32%). The latter are
greatly influenced by the share of defaulted assets as shown in Figure 8. Indeed the GC for
defaulted asset represents 47% of the total GC in average, compared to an average exposure
share around 5% for our sample.

Figure8: Total GC, RWs and share of defaulted exposures for the ‘Retail SME Corporate
portfolios across the bank sample
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Note: The banks are sorted by their GC.

Source: EBA data collection (reference date: December 2012).

In Figure 9, we present the final result of the top-down approach with the breakdown of the residual
IRB GC difference by exposure class. The residual IRB GC difference for each exposure class is
additive.

For example, the far right bank was the bank with the highest positive deviation to the benchmark
(highest GC at 172%), after controlling of its share of defaulted assets, GC for defaulted assets,
difference in portfolio mix, share under partial use and GC for SA exposures, we see that its
deviation to the benchmark decreased from 107% (Figure 8) to circa 12% (Figure 9). Within this
12% of deviation, we see a positive contribution of 7% from the SME Corporate portfolio, 5% from
the RM portfolio, 2% from the SME Retail portfolio and a negative contribution of -1% from the

12 See footnote for the link to the LDP report, in which the method is explained in more detail.
13 Retalil portfolio is as described Higure2: RM, SME Retail, other retail and QRR.
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other retail portfolio (the contribution of QRR portfolio is zero as this bank has no IRB QRR
exposures).

Figure9: IRB GC deviations by spbrtfolios on nondefaulted exposures
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Note: The banks are sorted by their initial GC.

Source: EBA data collection (reference date: December 2012).

Conducting the analysis on the RW instead of the GC, we found consistent results; the banks with
more deviation for the GC are also the ones deviating most when the RW are the focus of the
analysis.

To summarise the findings we use a standard deviation index as in the LDP report**. The standard
deviation is set at 100 for the initial GC difference®®. Then we study the change in this standard
deviation across the different steps. Figure 10 shows this change and confirms the importance of
the defaulted assets in explaining a large part (about 60%) of the variation in RWs and expected
losses. The impact of defaulted assets is even larger in these portfolios than previously seen in low
default portfolios. This is because the share of defaulted assets is considerably larger in these
SME and RM portfolios.

The impact of the portfolio mix for non-defaulted assets accounts for about one third of the residual
variation after controlling for the defaulted assets. The impact of the partial use of the standardised
approach is minor. The remaining two thirds of the GC dispersion for non-defaulted assets are still
material and can be attributed to the B-type drivers: differences in underlying credit risk, use of
credit risk mitigation, modelling bank and supervisory practices.

% The results from the standard deviation index are consistent with the ones fro®E8%spread measure.

'®The initial GC standard deviation is equal to 45% (total exposures under IRB amétdiAdaod SME Corporate
portfolios).
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FigurelQ: Standard deviation index
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Source: EBA data collection (reference date: December 2012), EBA calculation

From the previous top-down and LDP reports the remaining dispersion after step four was around
50%, of the initial dispersion, compared to the 22% in Figure 10 (the standard deviation decreased
from 100 to 22 across the different steps).

The greater impact of the top-down approach in this report is due to the difference in scope
(portfolio perimeterls). The retail and SME corporate portfolios have a greater initial dispersion17
and a higher share of defaulted assets (on average 5% with a standard deviation of 5.7%,
compared to 3.2% with a standard deviation of around 3.4% in the top-down and LDP reports). The
impact of the steps one and two which control of the share of defaulted assets and the GC for
defaulted assets is thus greater in this report; those two steps explain 63% of the initial variability in
the GC, while in the two other reports it is only circa 40%.

Furthermore we have been able to better take the GC for defaulted assets into consideration (see
footnote 11). All together it means that the top-down analyses results are consistent across the
different EBA reports; the retail and SME Corporate portfolios being the portfolios with most of the
variability.

The following sections of the report should foster a better understanding of the drivers of the
remaining differences in IRB risk parameters at sub-portfolio level for RM (Section 5), SME Retail
(Section 6) and SME corporate (Section 7), and for general practice (Section 8). Section 10 looks
further into the differences stemming from the defaulted assets, which proved to be significant
(Figure 10).

%n the topdown report, the perimeter was the whole banking book (retail, institutions, corporate, sovereign, others),
in the low default portfolio report, the perimeter was sovereign, institutions and corporatéfgr. The impact of the
portfolio mix is therefore different in the three reports as the compensation impact on the portfolios differs and
depends on the perimeter (for example, the portfolios of institutions and sovereigns may mitigate the dispers&m ac
banks).

Y see Figure 1 in the tegiown report, Figure 9 in the LDP report drigure9Figure8 in this report
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5. Residential mortgages

This section gives overview of RM exposures18 in terms of EAD and RWAs as a means of further
investigating this portfolio. We analyse the IRB RWs, PD and LGD, both at a banking group and a
country level. Some of the main drivers for the risk parameters PD and LGD are also detailed.

Figurell: Share of IRB for the RM portfolio and distribution of IRB RWs, IRB GC and SA RWSs,
non-defaulted exposures.
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Note: The banks are sorted by their IRB RWs.

Source: EBA data collection (reference date: December 2012).

As shown in Figure 11, RM exposures still under SA represent around 10% of the total exposures
across the sample, with average RWs three times higher than for IRB exposures. Nevertheless,
some banks differ a lot from the average.

5.1 IRB risk weights for nedefaulted exposures, RM portfolio

In this section we analyse the IRB RWs for RM portfolio, both at a banking group level and at a
country level for non-defaulted exposures. In average for the bank sample the IRB non-defaulted
exposures for the RM portfolio represent 51% of the retail and SME Corporate portfolios (IRB and
SA non-defaulted exposures) but only 14% of the RWA.

51.1 Banking group level, RM portfolio

18 SeeFigure2 for perimeter

27



THIRD INTERIM REPORITHE CONSISTENERIBKRVEIGHTED ASSETS
SME AND RESIDENTMRIRTGAGES: EXTERREBRORT EUROPEAN

BANKING

AUTHORITY

In Figure 11, we have represented the range of the IRB RWs across the sample, the average being

15% with a range from 4% to 42%. In Figure 12, we link the difference in RWs with the difference

in the O0experienced | oss rateb6 of t helgbyaJsirigthe For thi
provision rate?° (provision/EAD) multiplied by the EAD-weighted PD for non-defaulted exposure.

The underlying assumptions being that the provision rate computed on the stock of defaulted

assets (with different age of defaults and probability of cure) represents an indicative approximation

of the realised losses used as a basis for the estimation of the downturn LGD for non-defaulted

assets used by the banks.

Across the sample we see that banks with lower IRB RWs (negative deviation from the benchmark)
generally have | ower 6experienced | ohe greem cirtl.s 6 ( gr e
Conversely, banks with higher I RB RWs tend to

black dots close to the outside circle).

have

Figurel2: RWs deviation to the benchmark RW (raefaulted exposures) and owgarison with
iKS WSELISNR Sy déighted PD doa nowleFaiiit&d@xposare thnes the provision rate
(provisions / EAD) for defaulted exposures), IRB RM portfolio, by bank

‘26.8% RW deviation, out of scale ‘
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0.1% < (Provision rate * PD) < 0.3 %
(Provision rate * PD) < 0.1 %
Note: The banks are sorted by their RWs deviation.

Source: EBA data collection (reference date: December 2012), EBA calculation

¥ The main advantage is that this is a simple measure available at portfolio level and it is easy to understand; the main
limitation is its pointin-time nature.

20 Section10.3l0oks further into the topic of provision for defaulted assets.
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5.1.2 Country levet', RM portfolio

Below we present an analysis of IRB RW at country level. In Figure 13 there seems to be a country
pattern in the country weighted averages. Within one country we did not observe that RW
distribution varies much. Wider variation within one country seems due to smaller exposures which
have mostly a lowering impact on the RWs. It is worth noting that the banks have not always
developed specific IRB models for each country in the study. The materiality of the exposures
treated with more global models would be expected to be low but it represents a potential source of
variation in the regulatory parameters and RWs reported by the banks in the different countries.

Figure 13: EAD weighted averagRW range IRB RM portfolio, nedefaulted exposres, by
country
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Note: The countries are sorted by their EAD weighted average RWSs.

Source: EBA data collection (reference date: December 2012).

5.2 PD

This section analyses the risk parameter PD, at a banking group level and at a country level, as
also the PD main drivers, for the RM portfolio.

5.2.1 Banking group level

From the EAD-weighed PD represented at a bank level in Figure 14, we see there is a wide range
of PD for this portfolio, with some banks having an EAD-weighted PD of less than 0.4% and others
above 3.5%. Comparing this with Figure 12, we can see that the banks with lower RWs have also
lower PD. However, this relationship is not proven for the banks with high RW, since a higher PD is
not seen in these cases.

21 Throughout the report we have not represented any country with fewer than fous gaints. CH and US are not
shown as the data are not representative of these countries.
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Figurel4: EADBweighted PD, IRB RM portfolio, ndefaulted expsures, by bank
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Source: EBA data collection (reference date: December 2012).

5.2.2 Country level

In Figure 19 we clearly see that there is a country pattern, as the EAD-weighted average PDs
range from 5% to 0.4%. Most of the EAD-weighted average PDs are between 0.7% (first quartile
cross-countryzz) and 2.4% (third quartile cross-country). Furthermore, the impact of the bank with
smaller exposures varies between countries.

Figurels: EADBweighted average PD range, RM portfolio, rdafaulted exposures by country of
exposure, logarithmic scale
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5.2.3 PDdrivers

22 pistribution across countries is calculated as the distribution of all the reported observations (banks x countries).
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Regarding the main risk drivers for the segmentation of their PD models, the great majority of the
banks mention the borrower profiles and payment behaviour ones (of which the use of the national
credit register data when available) as the most significant ones. Then the debt-service ratio and
the vintage are used by around half of the banks (which represent 40% and 30% of the models
under review, and are present in 80/85% of the countries studied). Occupier versus buy-to-let,
interest rate related variables, amortisation types and maturity at origination variables are not
reported as relevant in the sample, but they are relevant for some banks in some countries.

In this subsection, we analyse the relationship between the observed default rate and the PD.
Observed default rates are first examined at country level to determine if a pattern per country
emerges. In Figure 16, we have used all available information at model level on default rate used in
the calibration (minimum and maximum default rates as well as the case-weighted average default
rate23), looking at all the banks of the sample then only at the home country banks.

In this chart we see a high differentiation among countries when looking at the median of the
default rates which ranges from 0.3% to 4.2%. We can distinguish three groups of countries, one
with low range (inter-quartile spread below 2%); one with mid range (inter-quartile spread ranging
from 2% to 7%); and the last group with an inter-quartile spread above 25%.

When focusing on the home banks, we see that their influence varies across countries; the median
and quartiles being lower or higher when focusing on the home.

From Figure 16, we can conclude that:

A default rates used in the calibration differ across countries;

A some countriediave a large range of default rates used in the calibration (may be due to

more stressed period included in the data series, more cyclicality embedded in the models for

these countries or simply due to different quality/segmentation of the portfolios);

A the characteristics of home banks compared to host banks differs across countries.

Figurel6: Default rates used for model calibration reporteidr RM portfolio, by country.

23 They may therefore cover different periodsthge banks are using different time series.

24 Minimum default rate, maximum default rate and caseighted default rate used in the calibration. Model
information is included only if those three variables have been met. This means that there are threeatibas for
SIFOK 0ly1Qa Y2RStf Ay U0UKS OKFI NI ®
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We also investigate the difference in the relationship between the observed default rate in 2011
and the EAD-weighted average PD in 2012%. This is to find out whether the last observation has a

large impact on the PD.

In Figure 17, we can see that there is a high correlation between observed default rates in 2011
and estimated PD in 2012. Nevertheless, the countries with a high range in Figure 16 do not
appear as outliers. This means that the large range of observed default rates used in the
calibration (Figure 16) is reflected by the PD models, but does not seems specifically driven by the
country of exposures, as we see high variability within the same country for the level of the
observed default rates in 2011 and the EAD-weighted average PD in 2012. We also note the
relationship between those two variables.

Conducting the same analysis by bank we did not find a general outlier bank or country in terms of
relationship between the observed default rate and the PD. It tends to be one model from one
bank, or about one country that is out of range compared to others rather than a general feature
from a bank or a country. This also supports the idea that the nature and quality of the portfolios

are a significant driver.

Nevertheless, the use of the same model for multiple countries could also be a source of potential
variation that complicates the investigation.

Those findings should be therefore seen as preliminary and further work will be conducted on the
calibration of the PD models

B\we prefer to use the EAReighted average PD although the caseighted average PD will be more comparable
with the caseweighted observed default rate. But the EARIghted average PD is the most common urstiending of
PD and has a correlation with the cageighted average PD of close to one.
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Figurel?7. Comparison of the observed default rates in 2011and the-&&iDhted average PD in
2012, logarithmic scale
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Source: EBA data collection (reference date: December 2012).

Examining further the relationship between observed default rate and PD, Figure 18 illustrates the
margin of conservatism across the PD models, since banks may incorporate this margin into their
model because their time series is too short or does not include enough distressed years
(see Section 8.4). It thus does not represent per se the conservatism of a model, but rather the
correction of its intrinsic lack of conservatism.

As a proxy we use the difference between the long-run PD and the average default rates (both
variables being used for calibration).

In Figure 18, we can see that 9% of the models have a negative margin of conservatism (long-run
PD lower than the average default rate, the minimum being -0.7 percentage points), this is due for
some banks to very limited time series and predominance of distressed years. A total of 34% of the
banks did not report a different value of the long-run PD and the average default rate. Furthermore,
the margin of conservatism, if it exists, is rather limited, being at below 0.25 percentage points for
30% of the model. This margin of conservatism is not bank or country specific as the investigation
covers 22 different banks in 20 countries. Moreover the proxy used does not tell if the margin of
conservatism is sufficient or not.
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Figurel8: lllustration of the margin of conservatism (proxy) across RM PD models
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From this initial analysis we show that if the country is a natural driver of the PD it is not the only
explanation. The additional drivers of the margin of conservatism, difference in time series,
segmentation of customers, and definition of default should therefore be investigated in more
detail. This is partly done in Section 8, and further work will be carried out by the EBA in these
areas.

5.3 LGD

This section focuses on LGD of the RM portfolio, both at banking level and country level, and the
main drivers thereof.

5.3.1 Banking group

Figure 19 shows the EAD-weighted LGD for IRB RM at a bank level. Banks that apply the
regulatory floor of 10% at the portfolio or sub-portfolio level are represented in light blue, the other
banks applying it mainly at the account level. We note that most banks have an EAD-weighted
LGD between 10% and 20%, although one bank has a much larger EAD-weighted LGD of 50%%,

From this chart and from Figure 12, we can conclude that banks with a higher LGD also have a
higher RW, whereas it is more difficult to assess the materiality of the impact caused by the
different practice to apply the floor at portfolio or account level; different reporting practices create
additional challenges in drawing conclusions from the simple comparisons of exposure weighted
LGD &

% This is due to the practice of the banks of classifying RM where if an exposure is covered by mortgages to some
extent then the exposure is categorised as a mortgage

27 With the support of the NCAs the EBA is currently investigating the topic
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Figurel9: EADBweighted LGD, IRB RM, ndafaulted exposures, by bank
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Source: EBA data collection (reference date: December 2012).

5.3.2 Country level

We note in Figure 20 that PL, SK, CZ, IE and PT have, on average, a high LGD (above 17.6% the
third quartile cross-country), while UK, BE, SE, NO have, on average, a low LGD (around 11%).

The first cross-country quartile is around 10% showing that 25% of the LGD reported at the country
level by the banks have just the level of the 10% floor.

The countries CZ, IE and PT with a high LGD have also a high PD and RW. With low figures for

LGD, PD and RW we have only SE, while the other countries that have the lowest RW (NO, FI) or
lowest PD (NL, PL) do not follow the same trend in the LGD figure.

Figure20: EADBweighted LGD, IRB RM, ndafaulted exposures, by country of exposure
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533 LGD drivers

Regarding the main risk drivers for the segmentation of their LGD models, 81% of the banks report
the loan-to-values, and only 58% and 44% of the bank report respectively the type and location of
real estate. Any type of guarantee provided is reported by 35% of the banks; the same proportion
reporting the vintage, but the type of amortisation being reported only by 5% of the banks.

In this subsection we study the relationship between the recovery rate for non-cured exposures
(lifetime average of the portion of EAD recovered when an account does not cure), the length of
the recovery period and the LGD for non-performing assets®®. If an asset is non-performing, the
bank will still recover a part of the value of the asset (mainly depending of the collateral). The
recovery rate is the observed value, whereas the LGD is the conservative estimate by the LGD
model of the loss after recovery.

This recovery rate will also be driven by the time needed before the full process of recovery is over
(length of recovery period). Those features may be highly dependent of the country of exposures
as legal framework may play an important role.

In Figure 21, we see that recovery rate and LGD for non-performing assets are not closely
correlated. Furthermore, we noted very different levels of recovery rate for a given country but a
smaller range in terms of LGD parameter. The difference in terms of recovery rate for non-cured
assets may be due to difference in time series (see Section 8.4), different practices in
including/excluding open unclosed workout and also different segmentations or policy of the banks,
and thus the lower range for LGD parameter could be explained by embedded correction.

This is not explained by differences in the length of recovery (right-hand side of Figure 21). We see
that the experience of the length of recovery does not seem closely related to the country of
exposures. This could be explained by very different approaches used by banks when dealing with
defaulting assets (e.g. arrears management, selling defaulted exposures).

8 The information has been collected for performing and 1p@mnforming assets. The ngrerforming assets may differ
of the defaulted ones depending of the definition of the bank

36



THIRD INTERIM REPORITHE CONSISTENERIBKRVEIGHTED ASSETS
SME AND RESIDENTMRIRTGAGES: EXTERREBRORT EUROPEAN

BANKING

AUTHORITY

Figure21: Characterization of the relation betwedrGD for performing assets and LGD for-non
performing assets by the level of the cure Fat&kM portfolio.
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Source: EBA data collection (reference date: December 2012).

The difference in the valuation of the collateral may explain part of the differences in the LGD
estimates. In Figure 22, we look at the different haircuts applied to the market value of the
residential real estate collateral across model by bank and by country. We see that in one country
the haircut applied to the collateral may be very different. Some banks seem to apply the same
haircut without differentiating by country, while other banks may use different haircuts for one
country if they have multiple LGD models (e.g. for two pink triangles and for two lavender squares).

This show that the country dimension is less important that the portfolio segmentation when
determining the haircut of the collateral.

2’9 The assessment of the level of the cure rate is calculated thanks to the distribution of all the cure rate reported for .
0KS LE2NITF2fA23 "BOSINEKSyY (Mmaf 350 20 S IBaOSSaf pa 3 152 ¢ ad wSNanBES A1a o0S5h
the 78"LISNOSYy G At So LT (KS o6Fy]l Kra y20 NBLRNISR Fya OdNB NI G
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Figure22: Harcut on the market value of the residential real estate collateral for RM portfolio, by

country and by ban®
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Source: EBA data collection (reference date: December 2012).

In Figure 23 we show the correlation between the LGD for non-performing assets and the LGD for
performing assets. We see that apart from one exception the LGD for non-performing assets is
always higher or equal to the LGD for performing assets. When there is equality it may be because
the bank has developed different LGD models for performing and non-performing assets.

Then we analyse the cure rate, meaning the portion of assets that do not support losses. Usually
the higher the cure rate, the lower should be the LGD, but we do not find such a relationship in
Figure 23 (right-hand side). The absence of relationship may be due to other variables that may
affect the LGD for performing assets thus leading to compensation effects. However, from Figure
23 (right-hand side) we can conclude that the cure rate is not the main driver of the LGD for
performing assets, and the cure rate does not seem driven by the country.

There will be further investigation of the relationship between cure rates and PDs (higher cure rate
should lead to higher PDs).

%0 Only a suksample of banks reported haircut on the collateral as estimated by their model, as the haircut on the

collateral value for the RM portfolioisnotas 1 @ & 'y SadAYlFIiS 2F G(GKS olyl1aqQ
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Figure23: LGD for nowperforming and performing assets and cure rates
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Other costs taken into account for LGD models

Other costs may influence the LGD for performing or non-performing assets, such as the
administrative, legal or workout cost. They may even represent the bulk of the loss for the
performing asset. Variation across performing LGD could be due in some extent to the large
difference across the model in terms of those other costs, as these range from below 1% to above
10%. However, the bank practice as well as the country of exposures may be the main drivers of
those costs.

Figure24: Observed administrative, legal and other workout cost for-oared exposure
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The discount rate is a key element for the LGD as most of the losses will be accounted for years
later and some income flows may still be received by the bank. The discount rate allows the bank
to actualize the different flow of income and losses over the time to recovery.

From the results of the questionnaire submitted to the banks, it seems that the discount rates are
computed in the same manner by the banks. Most of them say they use a risk-free rate with a risk
premium®..

Nevertheless, the definition of the risk-free rate (monthly, quarterly or on a ten-year basis) and the
size of the risk premium create variation in the use of discount rates, with 40% of the model below
5% and 60% above. The variation in discount rates may be linked to the characteristics of the
assets, but may create different LGD at the portfolio level.

Figure25: Distribution of discount rates used across the sample of LGD models
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Source: EBA data collection (reference date: December 2012)

5.4 Conclusion for the RM portfolio

In this section we analyse the driver of differences in RWs, PD and LGD parameters, with a
specific emphasis on the country dimension. A country pattern seems to emerge when we look at
the EAD-weighted average RWs, PDs and LGD for this portfolio (Figure 13, Figure 15 and Figure
20). However, when analysing each driver of differences for PD and LGD estimates, the country
pattern seems less clear. The importance of bank practices and of model segmentation for
portfolios (different perimeters as a bank may have multiple models for one portfolio in one country)
seems to cause the variation across PD and LGD models. From these findings, it is difficult to
disentangle the impact of any single component (e.g. cure rate) on the estimates. The different
underlying components used in the different models may have different effects and one should be

30ther answers include the interest rate of the loan, the cost of capital, cost of funding, etc. Different approaches are
followed by the banks for incorporating downturn conditions in the discount factor buttrabshem focus their
estimates on stress years/periods.
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careful about drawing conclusions without being able to investigate and analyse the combined
effect of these components on the final estimation of the PDs and LGDs.

Those interim findings may praise for more guidance in the PD and LGD modelling by the banks,

even if it is also important to underline that these disparities are inherently due to the use of internal
models which should reflect the experience of any specific bank.

6. SME Retall

This section looks at the SME Retail portfolio in terms of EAD and RWAs versus the SA exposures
and versus the rest of the retail portfolio.

The main themes analysed along this section are the IRB RW, PD and LGD, seeking for patterns
both at a bank and at a country level.

Across the sample, SME Retail exposures still under SA represent around 20% of the total, with
average RWs twice higher than the IRB ones. However, again, these proportions vary significantly
on a bank by bank basis, as we can see in Figure 26.

Regarding the SME Retail portfolio still under SA, we see that the portfolio secured by real estate
have a much lower RW than the other retail. On the other hand, for the SME other Retail the RW
considered is 75% for almost 90% of the exposures.

Figure26: Share of IRB for the SME Retail portfolio as well as distribution of IRB RWs, IRB GC and
SA RWs, nedefaulted exposures.
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Note: The banks are sorted by their IRB RWs.

Source: EBA data collection (reference date: December 2012).
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6.1 IRB risk weights

In this section we analyse the IRB RWSs for SME Retail portfolio, both at a banking group level and
at country level for non-defaulted exposures. For the bank sample the IRB non-defaulted
exposures for the SME Retail portfolio represent on average 7% of the retail and SME Corporate
portfolios (IRB and SA non-defaulted exposures), with same proportion applying for the RWA.

6.1.1 Banking group level

At a bank level, we see in Figure 27, that the banks with the highest RWs have almost only other
retail exposures. It is also noted that one bank has only SME Retail secured by real estate, while
some other banks have almost only other retail exposures (towards SME).

Figure27. Composition of the IRB RWs for the SME Retaidsdaulted exposures
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Figure28. Composition of the IRB EAD for the SME RetaHdedaultedexposures
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Source: EBA data collection (reference date: December 2012).

In Figure 29, we see thattheban ks wi th | ower Oexperienced | oss rate
the benchmark (green and yellow dots near the green circle) as already seen for RM portfolio in
Section 5 (same caveats applied).

Comparing the deviation of RW observed in the RM and SME Retail portfolio, we see that there is

a much higher positive deviation in the SME Retail portfolio, with a maximum deviation of 65%
compared to a 27 % maxi mum deviation in the RM. The O0expe
consistently more variation, ranging from 0.7% to 4.8% (compared to a range from below 0.1% to

1.2% for RM portfolio).

As for the RM portfolio, we can conclude that at the sample level the RWs variations are closely
correlated to the Oexperienced | oss rateso.
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Figure29: RWs deviation to the benchmark RW (ratefaulted exposures) and comparison with
iKS WSELISNX Sy aéighted PD doa noieFaiiltédexpas@d tifes the provision rate
(provisions / EAD) for defaulted exposures), IRB SME Retail portfolio, by bank

[ .‘1;-.\'

=== Benchmark

@ Deviation to the benchmark
RW

Colour of the dot

0 2.7% < (Provision rate * PD) < 4.8 %
0 1.9% < (Provision rate * PD) < 2.7 %
1% < (Provision rate * PD) < 1.9 %
©0.7% < (Provision rate * PD) < 1 %

(Provision rate * PD) < 0.7 %

Note: The banks are sorted by their IRB RWs deviations
Source: EBA data collection (reference date: December 2012), EBA calculation

6.1.2 Countrylevel

Looking at the EAD-weighted average RWs in Figure 30, we see a large range across the different
countries from above 84% down to 15%. Within one country the range is mainly impacted by the
difference between the larger and smaller banks. However, the finding should be treated with
caution as the number of observations is limited for some countries.
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Figure30: RWsangefor IRB SMRetailportfolio by country, nordefaulted exposures
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Note: The countries are sorted by their EAD-weighted average RWs.

Source: EBA data collection (reference date: December 2012).

6.2 PD

6.2.1 Banking group

As expected, the PD applied for SME Retail is much higher than the PD applied for RM, being that,
for the RM portfolio, the PD reaches values close to 3.5% while in the SME Retail it reaches an
11% PD. We can also see that banks with lowest and highest SME Retail PD tend to be the same
as the ones where a lowest/highest RM PD was found.

Figure31: EABweighted PD, IRB SME Retail, u@faulted exposures

12.00% -

10.00%

8.00% -

6.00% -

2.00% - IlEBEEe - - om0 e
o HHHIH""““I""'
o 1

mmm EAD-weighted PD === Third quartile == =Median == First quartile

Note: The banks are sorted by their EAD-weighted PDs.
Source: EBA data collection (reference date: December 2012).

6.2.2 County level

When analysing the PD at a country level, we see a range from 1% to 5.9%. However the range
may be very high within one country with large influence of the smaller exposures as the third
guartile cross-country is circa 5%.
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ESNb. Obs. 5
IENb. Obs. 4
PT Nb. Obs. 4
LU Nb. Obs. 5
CZ Mb. Obs. 4
FR Nb. Obs. 11
ITMb. Obs. 10
PL Mb. Obs. 5
UK MNb. Obs. 9
DE Mb. Obs. 10
BEMb. Obs. 9
DK MNb. Obs. 5
MO Mb. Obs. 4
ML Mb. Obs. &
SE Nb. Obs. 5

B EAD weighted average PD Third quartile cross-country First quartile cross-country

Note: The countries are sorted by their EAD-weighted average PDs.
Source: EBA data collection (reference date: December 2012).

6.2.3 Possible PD drivers
Variables

Regarding the main risk drivers for the segmentation of their PD models, 56% of the banks use the
size of the exposures and 51% use turnover. This means that 75% of the banks are using at least
one of those two variables. The industry type and the total balance sheet amount appear to be less
prevalent at our sample (around 20% of the banks mention using those variables).

As far as the turnover is concerned, the analysis of the data for banks that report they use this
variable tends to show a correlation with PDs; the higher the turnover, the lower the PDs (see
Figure 33).

Figure33: SME Retail, EAReighted average PD by bucket of SME turnover

10.0%
9.0%
8.0%
7.0%
6.0%
5.0% |
4.0% . ‘
3.0% - l—t—‘ e PO
2.0% | T
1.0%
0.0% : : :
Turnover =<1 min. Imin. < Turnover >=2min. 2mlin. < Turnover >= 5min. Turnover > 5 min.

gl & median min max g3 = Weighted average

Source: EBA data collection (reference date: December 2012).
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Regarding the size of expares Figure34), the picture from the quantitative analysis is more blurfed
(neither with the LGD actually), though once the exposures reachlfilion®, the EABweighted PD
decreases.

Figure34: SME Retail, weighted average PD by bucket of size of the exposure

9.0%

8.0%

7.0%

6.0%

5.0%

4.0%

3.0% A

2.0% ‘ ‘ |

1.0%

0.0% T T T 1
Size =< 0.2 min. 0.2 min. <Size >= 0.4 min. 0.4 min. < Size >= 1 min. Size >1 min.

ql & median min max q3 = Weighted average

Source: EBA data collection (reference date: December 2012).

In Figure 35, we see the different default rates used for the calibration of the PD model for the SME
Retail portfolio. The median across countries varies from 1.41% to 5.75% and the range within a
country is different, with inter-quartile spread varying from 0.5% to 3.8%. A large inter-quartile
spread may mean that the cycle of those countries are dissimilar or that banks have very different
time series, or varied portfolio quality. Home banks have generally a lower median, as only for one
country is the observed default rate for the home banks higher than for the global sample.

32The variation in terms of total amount of exposure per bucket partly hinders drawing any conclusions.

3 Exposures above the EURnillion thresholdshould not be treated under the retail curve. In order to avoid volatility
in the capital requirement for exposures around thenillion threshold, banks have policies such as that the exposure
should be higher than EURnillion two quarters in a row befe using the corporate IRB curve.
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Figure 35: Default rates used for model calibrationpated for the SME Retail portfolio, by
country

3
3
R

A Median
Max
Third quartile
First quartile
Min
= First quartile_Home
® Median_Home
= Third quartile_Home

Defaultrates used for calibratio

Nb. Ohs 27 12

Nb. Ohs 24 21

Nb.Obs_33_9

Nb.Obs_12_0

Nb.Obs_12_6

Nb.Cbs_15 9

Nb. Ohs_33_24

Nb.Obs_6_3

MNb. Cbs_6_3

Nb.Obs_18 9
Nb.Obs 12 9
Mb.Obs_18 12

Mb.Obs 33 21

MNb.Cbs 6 0
Nb. Chs_15 0

]
o

5]
o
o
a
=

Mb. Obs_6_0
Nb. Ohs 21 12

Countries
Nb. Obs_18 12 means 18 observations of which 12 from 4 Home Country Models

Note: The countries are sorted by their median.
Source: EBA data collection (reference date: December 2012).

When looking at Figure 36 for the comparison between the observed default rate in 2011 and the
PD in 2012 we see that the values are mainly between 0.012% and 0.098%. The relationship is
mild between the last observed default rate and the estimated PD showing that the PD models
mainly reflect this last data point. We can distinguish a slight country pattern although the
segmentation of the models may still play a role, as the variation within one country may still be
significant (for example, the country shown by the blue star).
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Figure36: Comparison of the observed default rates in 2011and the-&éiDhted average PD in

2012, logarithmic scale.
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Note: The colour and pattern of the dot represents one country, several models are reported by country of location of the exposures
Source: EBA data collection (reference date: December 2012).

6.3 LGD

In this section we focus on the LGD for the SME Retail portfolio, both at banking group and at
country level. Then we analyse some main drivers that may explain the ranges seen.

6.3.1 Banking group

Figure 37 shows the disparity in LGD across the bank sample; we see that the EAD-weighted
average LGD range from 8% to 60%, with a median close to 27%
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Figure37: EADBweighted LGD, nodefaulted IRB exposures, SME Retail, by banks
70% -

Lot

mm EAD-weighted LGD == Third quartile = =Median == First quartile

Note: The banks are sorted by their EAD-weighted PD.

Source: EBA data collection (reference date: December 2012).
6.3.2 Country level

In Figure 38, we find that from a country perspective, the range of LGD is very wide from 19% to
57%; higher average LGD are noted for IE, UK, CZ and PL (above the third quartile cross-country),
while the countries with a lower average LGD are DE, LU and SE (below the first quartile cross
country).

Figure38. EABweightedaveragel GD, nordefaulted IRB exposures, SME Retail, by country
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Note: The countries are sorted by their EAD-weighted average LGDs.
Source: EBA data collection (reference date: December 2012).

6.3.3 Possible LGD drivers
Variables used

Regarding the main risk drivers for the segmentation of their LGD models, 64% of the banks report,
as expected, mainly using the type and the facility type; the value of collateral being quoted 49% of
the banks. Other significant variables reported (by around 30% of the banks) are the country and,
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to a lesser extent, the industry sector and the size of the obligors, but our sample does not allow us
to confirm these correlations or not.

At a bank level, we can see that there is a wide range in the type of collateral. Figure 39 shows that
seven banks have almost their whole SME Retail portfolio unsecured, whereas five banks have
their whole SME Retail portfolio secured. We can also see that, on average, almost 55% of the
SME Retail portfolio is unsecured, while 30% is secured by real estate and 15% by other collateral.

Regarding the LGD applied, in Figure 39 we can see that there is also a wide range of
EAD-weighted unsecured LGD, ranging from 10% to 80%, being on average around 30%. As
expected, the unsecured LGD is always higher than the LGD secured by real estate.

Figure39: SME Retail, EAReighted LGD & EAdistribution by collateral type, nedefaulted,
banking group level

Note: Banks are sorted by their share of unsecured exposure
Source: EBA data collection (reference date: December 2012).

At the country of exposure level, Figure 40 shows that the type of collateral may be driven by the
country of exposure, with France having the highest proportion of unsecured exposures, while
Sweden has the greatest proportion of secured by real estate (circa 77%). We also see a wide
range of LGD across the different countries, which is directly linked to the type of collateral (or the
absence of collateral). This may illustrate the difference in practice when reporting the secured and
unsecured EAD and the corresponding LGD.
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