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1. Introduction 

In April 2003 the Base! Committee on Banking Supervision (BCBS) has 
re!eased a third consultative paper (CP3, or Base! II) on a proposal for a 
new Accord on banks' capitaI; the proposal follows an earlier one, 
published in January 2001 (CP2). The reform process has been under­
taken in response to the increase of financial innovation in banking 
products and enhancement in the measurement of banking risks, which 
have pointed out some inadequacies in the simplified framework under­
lying the 1988 Accord (the 'current Accord', or Basel I). 

Among the key objectives of the proposal are a better alignment 
af capitaI adequacy assessments with the key elements of banking risks 
(higher risk sensitivity), the strengthening af financial stability and the 
provision of incentives to banks to enhance their risk measurement 
and management capabilities (incentive compatible regulation). As is 
well known, the proposal is based on three pillars - minimum capitaI 
requirements, a supervisory review of banks' capitaI adequacy, market 
transparency - and foresees a plurality of methods to calculate capitaI 
requirements, according to the degree of deve!opment of banks' risk 
management systems (evolutionary approach). With specific reference 
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to credi t risk measurement, banks can use their own internaI assess­
ments of borrowers' credi t quality (internaI rating based approach, 
IRB) for the determination of capitaI requirements as an alternative to 
a standardised approach based on the assessments of externai rating 
agencles. 

The January 2001 proposai stimulated a debate among academ­
ics, practitioners and supervisors. More than 250 comments have been 
made on this proposal. On the one hand, support has been expressed 
for the overall reform pIan, specifically the goal to obtain a higher risk 
sensitivity in capitaI requirements, the articulation of the proposai in 
three complementary pillars and the de si re to provide incentives to 
improve risk management systems; on the other hand, improvements 
were requested regarding the too conservative calibration of overall 
capitaI, the Iink between Ioan provisioning and expected Iosses, the 
potenti al increase in procyclicality that may derive from the applica­
tion of the proposaI, the too severe treatment foreseen for Ioans to 
small and medium size enterprises (SMEs). 

The continuous interaction of regulators with the industry and 
the quantitative studi es conducted by the Committee in order to assess 
the Iikely impact of the new regulation have served as a basis for the 
various changes contained in CP3. 

There have been more than 200 comments to CP3. The re­
sponses indicate that there is continued broad support for the struc­
ture of the new Accord and agreement on the need to adopt a more 
risk sensitive framework. However, in Iight of the comments received, 
in October 2003 the Committee has proposed a further change to the 
way in which expected losses and provisions are considered in the 
framework. The Committee has declared that the outstanding issues 
should be resolved no Iater than mid-year 2004; the Accord should be 
implemented by end 2006 in nationai jurisdictions. 

The aim of this paper is to analyse the treatment of SME Ioans 
under the Base! II framework and provide an empiricai evaluation of ' 
its impact on ltalian corporates. Given the complexity of the issues 
involved and the data Iimitations, the results have to be taken care­
fully. However, our simulations indicate that the prudentiai treatment 
foreseen in CP3 for loans to SMEs is not penalizing with respect to 
the current situation. Therefore, we should not expect a reduction 
of credit or an increase in interest rates on loans to this type of bor­
rowers. 

. . 
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The rest of the paper is organised as foHows. In section 2 we 
briefly review the main factors to consider in the measurement of 
credi t risk under the IRB approach and ex ami ne the main components 
of the risk weight formula contained in CP2; in section 3 we examine 
the comments made by the industry and the changes to the calibration 
of capitaI charges, as reflected in the CP3 document, with particular 
regard to SME loans; in section 4 we look at the differential impact of 
the different regulatory proposals (CP2 and CP3) on a hypothetical 
portfolio of non financial firms; we then try to assess the impact of the 
latest draft regulation on the universe of loans to non financial firms 
and to SME in particular. Section 5 draws some conclusions. 

2. Credit risk measurement and the IRB approach 

The focus of credit risk measurement is to obtain some measure of the 
dispersion of possible future outcomes. From a risk management and 
regulatory point of view the likelihood of large losses is more impor­
tant than the enti re distribution of possible future outcomes. This is 
confirmed by the widespread use among industry participants of 
value-at-risk based models which, although with different structures 
and assumptions, aH tend to measure the potential credit loss of a 
portfolio at a predetermined confidence interval and within a set time 
horizon. The common characteristics (risk components) incorporated 
implicitly or explicitly in the various models, and which also underlie 
the IRB approach for the calculation of regulatory capitaI, are: a) a set 
of criteria for rating loans and mapping these ratings into probabilities 
of borrowers defaulting (PDs); b) estimatesregarding the loss rate in 
the event of default (LGD) and the exposure at default (EAD); c) an 
estimate of the effect of the maturity of the exposure on risk; d) as­
sumptions regarding the correlations of PDs across borrowers and 
between PDs and LGDs. 

The regulatory proposal foresees two IRB approaches for the 
corporate portfolio, according to the ability of the bank to provide 
accurate estimates of some or aH the risk drivers. 1 U nder the 'founda-

l The treatment of corporates, bank and sovereign portfolios is the same; sepa­
rate treatments are foreseen for retail and equity portfo lios. Far retai! assets there is 
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tion' IRB approach, banks satisfying a set of mllllmum eligibility 
requirements will be allowed to input their own assessment of the 
probability of default associated with the borrower. The values of the 
other risk factors, such as EAD, LGD, and maturity are determined 
by supervisors.2 As regards LGD, senior claims on corporate borrow­
ers without specifically recognised collateral will be assigned a value 
equal to 45% of the nominaI exposure (50% in CP2). The value of the 
LGD associated to specified types of financial or real estate collateral, 
provided they satisfy a set of eligibility criteria, is also established in 
the regulation. In the 'advanced' IRB approach EAD, LGD and matur­
ity are instead determined by banks. 

To be eligible for the foundation IRB approach, a bank should 
estimate the probability of default associated with borrowers in each 
of its internaI grades. On the basis of a survey conducted at a number 
of multinational banking organisations, the proposal establishes that 
qualifying risk-rating systems should have a minimum of 7 grades for 
performing borrowers and 1 grade for non-performing ones. A set of 
operational requirements has to be followed. In the first pIace, bor­
rowers should be rated at least annually; secondly, the assignment to 
grades has to reflect the assessment of risk factors for the future hori­
zon based on current information; thirdly, for quantification purposes 
the PD of each grade has to remain valid over the following year; 
fourthly, the PD has to represent a conservative average over a long 
period of time.3 

only an advanced approach, therefore banks have to estimate ali the risk drivers. 
Within the corporate asset c1ass, five sub·c1asses of specialised lending are separately 
identified, while within the retail asset c1ass three sub·c1asses are identified; finally, 
within the corporate and retail asset c1asses a distinct creatment for purchased receiv· 
ables may also apply under certain conditions. 

2 In particular, EAD for on-balance·sheet exposures equals the nominai out· 
standing amount. Qff·balance·sheet items have to be estimated using the crerut conver­
sion factors provided in the standardised approach, with the exception of undrawn 
commitments, whose value is set at 75% of the undrawn exposure amount. As far as 
maturity is concerned, ali exposures would be treated as having the same assumed " 
average maturity, set at 2.5 years in CP3 (3 years in CP2); in CP3 there is also the 
possibility for national supervisors to alIow alI banks to use their own estimates of ' 
maturity in the IRB foundation. For further details see BCBS (200la, 2002b and 2003a). 

} For a more detailed and complete analysis of the characteristics of the Basel ' 
Accord second consultation document, in particular of the IRB approach, see Carosio 
(2001) and Laviola (2001). 
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In the 2001 consultative document, capitai requirements for cor­
porate exposures were calculated according to the following formula: 4 

K= LGD . 1,56 . cI>[(1.118. cI>-'(PD)+ 1.288 )]{1 + 0.047 ~~~] 

Conceptually, the formula can be divided into four parts: 1) the 
loss rate (LGD); ù) a scaling factor (1,56) to take into account PD 
measurement errors and the lower loss absorbing capacity of tier 2 
with respect to tier 1; iù) the estimate of expected and unexpected 
losses, based on the information produced by a group of international 
banks about the capitai requirements implicit in their systems of 
economie capitai allocation, as well as on simplified versions of state­
of-the-art portfolio models. In this part of the formula there are two 
important assumptions, that is, the assumption of a confidence inter­
val of 99.5% and of a single correlation across exposures of 20%; iv) a 
correction to take int6 account the maturity of the exposure, in order 
to transform the capitai charge of a one-year maturity exposure into 
one with three-year residual maturity. 

The formula is designed to cover both expected (EL) and unex­
pected losses (UL). As regards the correlation between PD and LGD, 
in the IRB approach the two variables are assumed to behave inde­
pendently. 5 

In the IRE formula contained in the January. 2001 consultative 
document, risk weighted assets, and thus capitai requirements, in­
creased with the probability of default, the loss given default, the asset 
correlation and, in the advanced IRB approach, the maturity of the 
exposure. 

The formula proposed in January 2001 delivered an 8% capitai 
requirement (the current minimum requirement) far a benchmark 
unsecured corporate loan having a 0.7% PD, a 50% LGD and a three­
year maturity. 

4 See the Annex for the analytic derivation of the formula. 
5 However, recent studies have indicated the existence of a positive correlation 

between PD and LGD; see for example Altman, Resti and Sironi (2002), Perraudin 
and Hu (2002) and Frye (2000). Supervisors have indirectly tried to account for the 
correlation between the two variables by requiring that in the advanced approach 
banks calculate LGDs from historical data on a default-weighted basis, rather than 
averaging the yearly LGDs. This provision should yield more conservative estimates 
ofLGDs. 
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3. Industry comments to CP2, modifications to the risk weight 
formulae and results ohtained 

3.1. Industry comments 

There have been more than 250 comments on the January 2001 pro­
posai, coming from financial institutions, other market participants, 
national authorities. 

The financial community has appreciated the flexibility of the 
new framework and the goal to obtain a higher risk sensitivity. The 
possibility of allowing the use of banks' internai methods as a basis for 
the determination of capitai requirements has attracted most attention. 
However, the industry has underlined that the structure of incentives 
incorporated in the proposal had to be improved. According to a large 
number of banking organisations, the overall calibration of capitai 
requirements delivered an excessive amount of capitaI. This was not 
consistent with the objectives that the Committee had explicitly 
declared, that is, a) maintaining an overaIl amount of capitai, inclusive 
of operational risk, equivalent to the 1988 Accord for banks adopting 
the standardised approach and b) providing banks with incentives to 
move to the more advanced approaches for credit and operational risk. 

The Basel Committee has also conducted a number of in-depth 
Quantitative Impact Studies (QIS) at a wide sample of banks belonging 
to many countries (G10 and non GlO) in order to assess the effects of 
the new regulatory framework. The results of the second impact study 
(QIS2) confirmed that capitai charges under the standardised approach 
tended to exceed those obtained under the 1988 Accord. Moreover, 
capitai requirements computed according to the foundation IRB 
approach turned out to be higher than those produced under the 
revised standardised approach.6 

The introduction of too many capitai cushions and the calibra­
tion of capitai on the sum of EL and UL were frequently mentioned as . 
factors responsible for such a result. Furthermore, the shape of the 
risk weight curve in the IRB approach for the corporate portfolio, . 
whose steepness rapidly increased with higher PD values, was deemed 
responsible for the potential procyclicality effects of the proposed ' 
regulatory framework and for the too harsh treatment of loans to 

6 See BCBS (2001b). 

I 
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SMEs. Finally, the allocation of regulatory capitaI for the coverage of 
operational risk was critized as being too large.7 

With reference to the EL treatment, it was argued that it did not 
recognise the specific provisions made on loans to offset the capitaI 
requirements, nor the generaI provisions not included in supplemen­
tary capital.8 This would not encourage adequate provisioning poli ci es 
and could create competitive disadvantages for banks subject to more 
rigorous prudential standards. 

As regards the procyclicality issue, the influence of capitaI regula­
tion on the potenti al propensity of the banking system to increase 
macroeconomic fluctuations is a theme often addressed in the eco­
nomie literature, but it has been rarely possible to come to clear-cut 
conclusions. While it is widely accepted that the banking system is 
inherently procyclical, it has not been possible to establish a clear link 
between binding capitaI requirements and macroeconomic outcomes.9 

However, with the new regulation a potential fluctuation of capitaI 
requirements over the business cycle is to a certain extent an inevitable 
result of the higher risk sensitivity.l0 Since the publication of CP2 the 
issue of procyclicality has therefore stimulated a great debate in the 
literature. ll In our opinion, the new regulatory proposal could be 
blamed for increasing the traditional procyclicality of banks' lending 
policies only in the case in which the assessment of credit risk implicit 
in the new capitaI requirements would substantially differ from the 
banks' perception of risk as reflected in the interest rates they cur­
rently charge to borrowers. 

7 For a review of the comments made on the January CP2 see Cannata and 
Laviola (2001). 

8 It has also been argued that the regulation should recognise the availability of 
future margin income to oHset the EL, at least for the portfolios where the latter is 
more easily forecasted and incorporated in prices. 

9 Seeforexample]acksonetal. (1999). 
IO In the current regulation there can be a lower contribution of earnings to capi­

taI as a consequence of the greater losses during a downturn; with the new proposal 
there would be a fluctuation also in the risk weighted assets, given the migration of 
borrowers to higher risk dasses. 

l! Many papers have recently addressed the link between credit risk measure­
ment and procydicality of the financial system, both from a theoretical and empirical 
point of view; see, among others, Allen and Saunders (2003), Ayuso, Pérez and 
Saurina (2002), BCBS (2001c), Borio, Furfine and Lowe (2001), Catarineu-Rabell, 
Jackson and Tsomocos (2003), Danielsson et al. (2001), ECB (2001), Ervin and Wilde 
(2001), Estrella (2001), Jordan, Peek and Rosengreen (2002), Lowe (2002), Resti (2002), 
Segoviano and Lowe (2002). 
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The main cyclical element in credit risk measurement comes from 
ratings migration; both internaI and external credit ratings improve 
during phases of economic expansion and deteriorate during contrac­
tion, so that measured risk falls in go od times and increases in bad times. 
Therefore, the level of capitaI required by the new proposal will1ikely 
rise in economic downturns and fall in expansionary phases. The 
changes can be more pronounced to the extent that ratìng systems rely 
on market based information (e. g., the method used by the consultant 
company founded by Kealhofer, Mc Quown and Vasicek, known as 
KMV) as opposed to relying on the methods employed by credit rating 
agencies (through-the-cycle ratings). Banks use a variety of rating sys­
tems; some are similar to the approach followed by KMV or to that of 
rating agencies. Many banks use however systems that are in-between, 
whereby the PD is derived from internaI models or from expert judge­
ment systems relying heavily on the experience of credit officers. In the 
latter case, it is not clear how much the raters take into account the 
future evolution of the state of the economy. 

On the other hand, the use of more accurate rating systems will 
likely bring about improvements in risk management practices; there­
fore, deteriorations in credit quality should be detected earlier than in 
the past, and the bank could take the appropriate measures. Moreover, 
even though the regulation does not impose to rate borrowers 
through-the-cycle, it encourages banks to take greater account of un­
certainty in economic conditions. In the longer term, banks could 
choose to run their internaI rating processes in a way that incorporates 
greater provision for unexpected events. 

<-
:'1 

As for SMEs loans, most of the commentator.;; argued that the 
risk weight curve was too steep and too high, which induced too high 
risk weights for most of the SMEs, due to their relatively higher 
probabilities of default. There was the fear that too large capitaI 
charges for SMEs could induce banks to ration credi t to these firms. 
Concern was expressed also by centraI banks and supervisory authori­
ties, due to the fundamental role SMEs play in many countries from 
the point of view of production, exports and employment. 

A better graduation of the risk weight curve to reflect the char- ',.,.~ 
acteristics of this type of borrowers, for example through the intro- ì 

.,', 
duction of a parameter in the risk weight formula in order to take ] 
account of firms' size, or a separate treatment (a separate risk weight ·1 
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curve with a lower, fixed value of the asset correlation) were requested 
by some industry participants. 12 

3.2. Modifications to the risk weight formulae: procyclicality, SME and 
asset correlation 

In order to deal with the issues highlighted above, in its third consulta­
tive document (CP3) the Basel Committee has made various changes to 
the J anuary proposal. The charge for operational risk has been reduced 
from 20 to 10-12% on average. As for credit risk, the main modifica­
tions concerned adjusted risk-weight functions for corporate and retail 
portfolios and a revised treatment of provisions. The changes have been 
made in the context of the simplified theoretical framework outlined in 
the Annex, that is, the single risk factor model, in order to be consistent 
with industry credit risk modelling techniques. 

With reference to the corporate portfolio, in the first pIace the 
capitaI cushion designed to take account of measurement errors and of 
the different loss absorbing capacity of capitaI elements has been 
abandoned, but the maintenance of the levels of prudence is guaran­
teed by an increase in the solvency standard (confidence interval) from 
99,5 to 99,9%. This modification has the advantage of increasing the 
requirement only for the UL component (unlike the capitaI multiplier 
which applied to both EL and UL) and of contributing to a modest 
decrease of the degree of potential procyclicality (the capitaI cushion 
had instead the effect of amplifying the potenti al cyclical effects associ­
ated with the borrowers migration, given that it multiplied both loss 
components).13 

In the second pIace, the reduction of the potenti al for procycli­
cality and the achievement of a more balanced treatment of loans to 
SMEs have been obtained by making the asset correlation a decreasing 
function of PDs and an increasing function of firms ' size. 

The hypothesis included in the CP2 calibration of a fixed, fairly 
high value of the average asset correlation (20%) was adequate only for 
portfolios including loans to large firms and of very high quality. 
Indeed, while there is no limit to the increase of riskiness due to spe-

12 See for example IIF (2001), ISDA (2001), ABI (2001). 
13 The increase in the solvency standard raises only UL, which is much higher 

for highly rated borrowers (low PDs) with respect to riskier counterparties; it there­
fore contributes to a reduction of the inclination of the risk weight curve. 
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cific factors of the borrowers, even for Iow risk borrowers systematic 
risk cannot be eliminated. Therefore, for the Iatter ones systematic 
risk is relativeIy more important in determining default with respect 
to riskier borrowers. This implies a negative relationship between 
probability of default and asse t correiation. 

Lopez (2002)14 has found support for a negative reiationship be­
tween asset correlation and PDsj his results suggest that, when firms 
deteriorate (high PD), the idiosyncratic elements are: proportionately 
more responsi bI e for the deterioration, relative to the systematic 
factors. Other studies have not found support for this relationship, 
after controlling for firm size (Dietsch and Petey 2003, Dullmann and 
ScheuIe 2003). The negative reiationship between PD and correiations 
may however be justified by the desire to reduce the potentiai procyc­
Iical effects of the new Accord. 

As regards SMEs, it has been argued that small firms usually have 
a higher probability of default but are relativeIy Iess sensitive to the 
evolution of the macroeconomic framework, while Iarge enterprises 
tend to behave in the opposite way. To understand why size can be 
considered as a risk factor, one can think of a firm as an ensembie of 
activities and assume that as firm size increases so do the different activi­
ties undertakenj a large firm should therefore benefit from a diversifica­
tion effect, with a Iarger influence of the generaI economie conditions 
and a lower weight of the specific riskiness af the individuaI activities 
undertaken. As a consequence, smali firms' Ioans tend to be riskier 
because of firms' own specific characteristics Qarger weight of idiosyn­
cratic elements)j this implies that the effect of systematic risk on their 
financiaI conditions is proportionately Iower. Thus, for a given PD of 
individuaI borrowers, a portfoIio of Ioans to SME is Iess risky than one 
of Ioans to Iarge firms, because the asset correlation is Iower. 

EmpiricaI studi es on the reIationship between firm size and cor­
reiation have been made by Lopez (2002),15 Sironi and Zazzara (2002), 
Cannata, Grippa and Laviola (2001) on ltalian data, Dullmann and 

14 Evidence of an inverse relationship between asset correlation and probability 
of default has also been found by a large Spanish bank 

15 In the bivariate analysis made by Lopez, when one controls for the size vari· 
able, the fall in asset correlation with PD is quite small with respect to SMEs; for large 
firms the asset correlation continues lO decline with PD, but it has been argued that 
this might stem from the specific sample of firms considered (see leda 2002). Evidence 
of a positive effect of firms' size on asset correlation has also been found by several 
banking institutions, as well as by Cannata, Grippa and Laviola (2001). 

" 
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Scheule (2003) on German data, Dietsch and Petey (2003) on German 
and French data, Masschelein (2003) on Belgian data. Al! the studi es 
find a positive relationship, except in Dietsch and Petey's where the 
apposite is true. 

As regards the actual values of the correlations, the studi es show 
rather different results. As an example, in the Lopez study, where the 
author has constructed portfolios of American, European and Japanese 
firms listed on the exchanges and has calculated asset correlations 
starting from equity returns and using the KMV methodology, the 
estimates of the correlations are quite high, in certain cases even higher 
than what has been assumed in Basel II; in the RMA (2003) study on 
US retail products, asset correlations for smal! business loans are lower 
than those determined by Basel II at the low-PD end, higher at the 
high-PD end; by contrast, al! the other studies, made on European 
data and using historical default rates, have found that correlation 
estimates are qui te low, and in most cases lower than in Basel II.16 The 
latter results may be due to a variety of reasons, including the defini­
tion of default used,17 which is less severe than that one contained in 
Basel II, the fact that the correlations were often calculated from a 
very large sample of firms, while banks' portfolios contain normally 
fewer exposures, finally the estimation bias deriving from the short 
time series of data used. 18 

In summary, there is not a unique theoretical or empirical an­
swer as to what the value Df the average asset correlation should be. 
However, empirical studies regarding the relationship between firm 
size and correlation show that, although the levels of the correlation 
are not always in line with the Basel II proposal, they al! confirm the 
ranking of the correlations as those assumed in the new Accord. 

In the Apri! 2003 consultative document the formula for risk 
weighted assets of large corporates in the IRB approach is: 

RWA = K · 12.5· EAD, 

IO Similar results have been obtained by some Italian, German and J apanese 
banks. 

17 Ali the European studies define default as the state of 'legaI bankruptcy' of the 
borrower, except Cannata, Grip,Ea and Laviola (2001), who use the banks' classifica­
tion of non performing loans (sofferenze). 

18 To estimate reliably asset correlations one would need between 20 and 30 
years of annual default rates in each rating buckeI. Dullmann and Scheule (2003) and 
Cannata, Grippa and Laviola (2001) correct for the small sample problem using the 
maximum likelihood estimator of the asset correlation proposed by Gordy and 
Heitfield (2000) in the context of the one factor mode!. 
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where the capitaI requirement (K) is 

K = LGD· N{(l - pt05 
. G(PD) . [R/(l - p)]05 . G(0.999)} . 

[1 - 1.5 . b(PDW . [1 + (M - 2.5) . b(PD)] 

In this formula,19 the asset correlation is an exponentially 
weighted average of two extreme values, 24 and 12%, in function of 
the probability of default; 

p(Pd) = 0.12[(1 - e-50pd )/(1- e-50 )] + 0.24 [1- (1- e-50pd 1 1- e-5~]; 

the expression after the square brackets is the maturity adjustment, 
where the term b(PD) is: (b) = [0.08451 - 0.05898 ·log(pD)f 

With the new function the threshold for neutrality vis·à-vis the 
1988 Accord shifts from a 0.7% PD to a 1.0% PD. Relative to the 
January CP2, this modification has two effects: a) it reduces the capi-
taI requirement, especially for below-investment-grade borrowers, 
allowing indirectly to take partially account of the SMEs issue; b) it 
flattens the curve over a significant range of PD values, reducing the 
potential for procyclicality.20 The ratio between the risk weights of a 
S&P 'C'-rated loan (very risky, but not yet in default) and of a 'AAA-' 
rated loan was 45 with the CP2 calibration; it has been reduced to 23 . , 
in CP3.21 

The new Accord will also contain a revised treatment oj provi­
sions which, in addition to promoting prudent provisioning policies, 
should contribute to reduce the potential for procyclicality. The 
treatment foreseen in CP2 has been modified twice, the first one in the 

19 For calibration purposes, in this formula a benchmark senior unsecured cor­
porate loan has LGD=45% and M=2.5. N(x) denotes the cumulative distribution 
function for a standard normal random variable and G(z) the inverse of the normal 
cumulative distribution function. 

20 With reference to a portfolio of loans to firms recorded in the Italian 'Centrale 
dei Bilanci', it has been shown that, applying the J anuary 2001 risk weights, the 
maximum variation of requirements over the period 1990-99 would have been 30%; 
the application of the new set of risk weights would reduce the variation by a third 
(see Carosio 2002). 

21 In addition to the adoption of a f1atter risk-weight curve for corporate credits 
and to a modification in its guidance for rating processes to encourage banks to take 
more account of uncertainty over the full economic cycle, the Basel Committee, in 
order to address more thouroughly concerns over the cyclicality of the IRB ap­
proaches, supplemented these measures through a credi t risk stress-testing require­
mento Banks should conduct reasonably conservative stress tests of their own design, 
with the aim of estimating the extent to which their IRB requirements could increase 
during a stress scenario. The results of these stress tests would be used by supervisors 
in order to ensure that banks hold a sufficient capitai buffer under pillar 2 of the new 
Accord. 
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CP3 document, the second in October 2003. In CP3, given the cross­
country differences in the fiscal and accounting regulations on provi­
sioning, it was stilI assumed that the capitaI requirement had to cover 
the sum of EL and UL in the corporate portfolio; however, the provi­
sions made on loans would be recognised dolIar-for-dollar. Specific 
provisions made on loans classified as non performing according to the 
proposed definition of default would offset the EL on these loans;22 
generaI provisions exceeding those already included in supplementary 
capitaI (exceeding 1,25% of risk weighted assets) would instead offset 
the EL portion of capitaI requirements on performing loans.23.24 

However, in light of the analysis of the more than 200 com­
ments received on CP3, in October 2003 the Basel Committee has 
proposed a further modification, e.g. to base the IRB capitaI require­
ment solely on the UL portion.25 At the same time, a separate treat­
ment of EL has been established, with the objective of ensuring strong 
incentives for banks to provision adequately. SpecificalIy, the positive 
difference (shortfallj between EL on the whole portfolio and the sum 
of generaI and specific provisions would be deducted from capitaI, 
while the negative difference (excess) would be included in capitaI with 
a cap set with reference to risk weighted assets.26 This treatment of 
provisioning shortfall or excess with respect to EL would substitute the 

22 Far defaulted loans it is assumed that PD= 1; therefore, the UL-O and the 
capitai requirement=EL. In the standardised approach it is foreseen that the capitai 
charge on past due loans (12%) may be reduced in function of the leve! of specific 
provisions made by the bank. 

2) To the extent that a substantial share of the fluctuation of requirements re­
flects changes in the EL (in the higher risk buckets the EL component represents an 
increasing share of the total requirement), the offset of the charge with provisions 
allows to reduce the overall effects associated to the migration of loans towards lower 
quality buckets. Indeed, while the deterioration of a loan would always determine a 
marginai increase in the EL and in the capitai requirement, it will be possible to use 
the provisions already made to partial1y offset the EL overall requirement. In contrast, 
with the CP2 method a bank would have faced a marginai increase in the requirement 
due to the new EL, but could not have used the provisions accumulated before the 
migration of the loan to the higher risk c1ass. The variation of the requirement (before 
and after the migration) would have therefore been bigger, increasing the potenti al for 
procyclicality. 

24 The reduction in risk weights and the modified treatment of provisions with 
r~sp~ct to CP2, as well as other revisions, have been the subject of another quantita­
Uve lmpact study (QIS2.5) in November 2001, which showed a marked reduction in 
the capitai charges, most of al! for the corporate portfolio, consistently with the goals 
of the Comminee. See BCBS (2001d and 2002a). 

25 See BCBS (2003d). 
26 See BCBS (2004). 
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current inclusion of generai provisions in tier 2. Under this treatment, 
given that the capitai requirement would mainly be based on UL, 
there should be a further reduction of the potential procyclicality of 
the requirements. All interested parties had to produce their com­
ments within the end of 2003. 

As regards SMEs loans in the corporate porifolio, in CP3 the small 
size of firms has explicitly been recognised as a factor implying a 
reduction of capitai requirements on loans to non financial firms, 
everything else being equa!. Specifically, loans to firms with annual 
sales lower than € 50 min. will attract a capitai requirement, for a 
given PD, LGD and maturity, lower than that relative to larger firms. 
The capitai reduction increases linearly from O to 20% with sales going 
from € 50 to 5 min., and remains at 20% for firms with sales figures 
lower than the latter threshold.27 

The formula for the capitai requirements of SMEs loans is the 
same as that for large corporates, except that the correlation equation 
is modified in the following way: 

p(Pd) = {0.12[(1 - e-50pd )/(1 - e-50)] + 0.24 [1 - (1 - e-50pd / 1 _ e-5~]} 
- 0.04'f [1 - (S - 5)/45] 

where S is the total annual sales of the firm in min. euros. 
The combined effect of the flattening of the risk-weight curve 

and of the firm-size adjustment is very relevant with respect to the :';, 

CP
I

2 calibra)ti?n. If .wellassuhme that. adsmball firm (bwibt?l' salesfbedlofw 15 .. ' .•.. , .. ,,1 
m n. euros IS typlca y c aractense y a pro a l lty o e au t . 
around 2%, in CP2 the capitai requirement of an unsecured loan to 
this firm would have been 15.4% of the nominai exposurej under the 
CP3 calibration, the capitai charge would be 10.1 %if it were treated as ~ 
a large corporate loan, and 8% considering the firm-size adjustment. '1 

In addition to this modification, the Basel Committee has clari- ... J 
fied the treatment of loans to small firms that can be included in the i 
retail portfolio. In this case they are subject to a lower capitai charge '1 
with respect to SMEs loans in the corporate portfolio, all else equal, 1 

.. ~ given the greater diversification which characterises retail assets. Expo-
sures lower than € 1 min. to small firms can be treated according to the J 

27 In addition, the range of collateral ab le to mitigate the riskiness of the expo-' l 
sures (reduction in the LGD value in the foundation IRB) has been widened for ali 
firms; since SMEs loans are normally more collateralised with respect to loans to large 
firms, this modification should provide a larger capitai relief to SMEs. 
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risk weight formula established for the retail portlolio, provided that 
from a risk management point of view they are treated in a way 
broadly similar to that of the other retail products. 

In this case the capitaI requirement iS:28 

K = LGD· N {(1- p)-o.s. G(PD) + [R/ (l- p)]O.5 . G(0.999)} 

The asset correlation also vari es with PD, but with different pa­
rameters: 

p(Pd) = 0.02 [(1 - e-3Spd )/(1 - e-35
)] + 0.17 [1 - (1 - e-35pd 1 1 _ e-35

)] 

Using the same example as above (same PD and LGD), aSME expo­
sure below € 1 mIn. in the retail portfolio would be charged a capitaI 
requirement of 5.5%. 

Finally, in the standardised approach loans below € 1 mIn. to a 
SME are also included in the retail portfolio, provided this is highly 
granular,29 and risk weighted at 75% of the nominaI amount (equivalent 
to a capitaI charge of 6%), which compares with a 100% risk weight for 
all the other corporates (equivalent to an 8% capitaI requirement). 

The effect of the modifications for the SME loans in the IRB ap­
proach is highlighted in charts 1 (SME corporate) and 2 (SME retail); 
Table 1 contains instead a comparison between Basel I and Basel II 
capitaI charges for loans to firms in the standardised approach. 

3.3. Results ofthe third Quantitative Impact Study 

The complete set of proposed rules has been the subject of the third 
quantitative study conducted by the Committee (QIS3). The results 
are much more robust than the other quantitative studies, given the 
wider number of banks participating from all over the world (365 
banks from 43 countries; they were respectively 38 and 13 in QIS2.5, 
138 and 25 in QIS2), the fact that the rules encompassed all the assets 
of the banks, including securitisations, equities, specialised lending, 
etc., and the higher qualitative standards employed in the survey. 

28 In the retail portfolio there is not a maturity adjustment. 
29 One way of achieving a high granularity is for national supervisors to establish 

that each individuai exposure is lower than 0.2% of the regulatory retail portfolio; 
h~wever, differently from CP3, in the EU consultation document issued in July 2003 
thls additional condition is not foreseen. 
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The results are substantially consistent with the goals of the " 
Committee, that is, to obtain on average minimum capitaI require­
ments similar to actuai ones and to give some capitaI incentive to 
banks for the adoption of the advanced approaches ,over time. 

Overall, for G 10 banks the capitaI charges increase by 3°/~ in the 
standardised and IRB foundation approaches with respect to the cur-
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rent rules. The charge decreases by 2% in the IRB advanced approach 
(Tabie 2). In presenting these results the Committee has underlined 
that they tend to overestirnate capitaI requirements, given the incorn­
pieteness of the avaiIable information at banks. The improvernents in 
banks' risk measurement and inforrnation systerns that will take pIace 
within the date of impiernentation of the new Accord will produce 
Iower charges than those estimated in survey. 

STANDARDISED APPROACH: 
UNSECURED LOANS TO NON FINANCIAL FIRMS 

(in percenrage) 

AAA BBB+ Be!ow BB-

TABLE 1 

Risk buckets AA-
A+/A- BB- and past due 

Unrated 

Base! 1 CapitaI 8 8 8 8 8 
charge 

Basel 2 CapitaI 1,6 4 8 12 8*'1-* 
Loans > l charge 4-8-12** 
mln.€ 

Base! 2 CapitaI 6 6 6 4-8-12"" 6 
Loans < 1 charge 
mIn. €* 

.. Small business loans included in the retail portfolio; the capitaI charge does not depend OD the external 
rating . 

.. * Far past due loans the capicai charge depends on the amDunt of provisions . 

..... * In the simplified stanclardised approach the capitaI charge is always 8%. 

Banks 

Group 1 

Group 2 

RESULTS OF THE TlflRD IMPACT STUOY 

(in percenrage) 

Standard IRB Foundation 

+ 10.5 +2.6 

+3.4 -19.4 

TABLE2 

IRB Advanced 

-1.6 

n.a. 

TABLE 3 

IMP ACT STUOIES, VARIA TIONS WITH RESPECT TO THE CURRENT METHOD 
(in percentage) 

Requiremenrs QIS 2 QIS 2.5 QIS 3 

Credit risk + 14 -8 -7 

Total +24 +2 +3 
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As regards credit risk in the IRB approach, to appreciate the 
magnitude of the changes obtained one can compare QIS3 results with 
those of QIS2 and QIS2.5 (Tabie 3). The results are onIy broadIy 
comparabIe, given that the sampie of banks is different, that QIS3 
qualitative standards are much higher, that the Iatter survey includes 
the capitaI charges of all the other portfolios not considered in previ­
ous exercises, that there have been different allocations of assets across 
portfolios as a consequence of the modifications made to the rules. 
However, for the Iarge internationai banks belonging to the G10 
countries the IRB credit risk charge decreases in QIS3 by 7% with 
respect to the current Accord, similarly to QIS2.5 (-8%), while it 
increased by 14% in QIS2. An examination of the different portfolios 
shows that the main contribution to the overall change derives from 
the corporate and retaii portfolios (Tabie 4). 

20 

15 

10 

-5 

-10 

-15 

TABLE4 

QUANTITATIVE IMPACT STUDIES (QIS2, QIS2.5, QIS3) IRB APPROACH 
(in percentage) 

14 14 

4 4 

TOlal 

·4 

.QIS2 .QIS 2.5 oQIS3 
-9 

A closer Iook at QIS3 results disaggregated by portfolios shows 
that capitaI charges for SME Ioans are on average Iower than current 
ones. The survey indicates that the requirements decrease, between 1 
and 3% with respect to current ruIes, for both Group 1 and Group 2 
banks Oarge internationai or mid-sized domestic banks) in any reguIa­
tory approach considered (Tabie 5). The biggest improvement will of .. , 

'i. 
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course be obtained for loans to SMEs of high credit standing in the 
corporate portfolio and for those SME loans included in the retail 
portfolio. 

4. The impact on the Italian corporate sector 

4.1. Estimation of probability of default 

In this paragraph we provide an empirical evaluation of the impact of 
the IRB foundation approach based on a sample of do mesti c enter­
prises under a set of simplifying assumptions. Given that the majority 
of ltalian corporates are not rated by rating agencies, we estimated 
borrowers' probability of default with a logistic procedure. With 
respect to the rating systems normally adopted by international banks, 
which are nearly always determined according to both quantitative 
and qualitative information, this procedure relies only on the first 
type of information. Thus, it is only an approximation of the ratings 
that banks would normally estimate. 

Approach Banks Corpo 

Standard Group 2 -1 

IRB Foundation Group 1 -2 

IRB Foundation Group2 -4 

IRB Advanced Group 1 -4 

QIS3 RESULTS 
(in percentage) 

SME 
States Corpo 

O O 

-1 2 

-1 O 

-1 1 

TABLES 

Banks Retail SME 
Total Retail 

O - 10 -2 3 

2 -9 -1 3 

-1 -17 -3 -19 

O -9 -2 -2 

The data sources are the information collected in the Company 
Accounts Register (Cerved) and in the Credit Register; the former is 
managed by a private enterprise, while the latter is managed by the 
Bank of ltaly. 

The Company Accounts Register provides the most comprehen­
sive data on Italian companies. lt is available since 1993. In each of the 
recent years half a million firms balance-sheets have been collected in 
the database according to a simplified reclassification scheme including 
70 elementary items and approximately 30 financial ratios. The Credi t 

i. 

" 
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Register records individual credit positions above a certain threshold 
(about € 75,000); non performing loans are recorded no matter their 
amount. All Italian banks have to report their individual positions 
towards domestic borrowers. lt contains information regarding ap­
proximately 1.7 million of borrowers. Its services are available to 
banks since mid 1960s. 

Depending on the year observed, the firms recorded in both reg­
isters, which passed some quantitative filters (total assets, capital and 
value added always positive, etc.), vary between 150,000 and 190,000. 
The 180,000 firms available for year 1998 have been split according to 
four sectors of economic activity (manufacturing, trade, construction 
and services) and a separate regression model has been estimated for 
each sector. Two thirds of the firms have been included in the estima­
tion sample, and one third has been used for testing out of the sample. 

The definition of default used is the classification of a loan as 
non performing for the first time in a certain year by the lending 
bank. It is important to remark that this definition is narrower than 
that proposed in the new Accord for the corporate portfolio, which 
covers also substandard loans and loans past due 90 days.30 However, 
the Credit Register does not contain individual information on sub­
standard loans, neither on past dues. Therefore, relative to the pro­
posed Basel definition, the PDs obtained below may slightly overesti­
mate the credit quality distribution of borrowers. 

Balance-sheet data for 1998 and Credit Register information for 
1999 have been used to assess the probability of each firm being re­
corded as defaulted in year 2000. To use the procedure for forecasting 
purposes, a difference of at least one year between accounting and 
credit data is necessary to take account of the delay with which the 
accounting information becomes available. 

The defaults are the 'new' non performing loans over year 2000, 
which were performing in the previous years. The number of defaults 
is 2,300, or 1.3% of the 180,000 firms considered. Even though the 
dataset is very large, it does not completely represent the default rate 
of the universe of loans to non financial firms granted by ltalian 
banks, both in terms of frequency and of loan weighted average of 

30 ltalian banks generally use as 'default event' in their rating systems the classifi­
cation of a loan as non performing and substandard. In the Basel !wposal, for a 
transition peri od of 5 years hom the implementation of the Accor (2006) , ItaJian 
banks can consider in default Joans past due 180 days, instead of 90 days. 
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defaulting firms. The bias is however lower in recent years with re­
spect to mid 1990s (for year 2000 the default rate of all loans to non 
financial firms record ed in the Credit Register was 1.8%, while it was 
1.3% for the Cerved sample). 

A stepwise procedure has been used to select up to 11 explana­
tory variables, depending on the economic sector, out of about 30 
ratios proxying for profitability, productivity, financial structure, state 
of credit relationships, size and geographical location of the enter­
prises. The performance of the model is satisfactory: the overall cor­
rect rate of classification is around 74% on average, both in and out of 
sample. A better idea of the performance is obtained through the so­
called 'Gini curve' which measures the ability of the model to identify 
the firms that will deteriorate in the chosen horizon (over the follow­
ing year in our case). The accuracy ratio generated by the curve is 
between 65 and 67% in each of the years 1998-2001; similar values, 
ranging between 50 and 70%, have been observed in other studies 
regarding Italy l and other countries.32 

In order to judge whether the discrimination is effective, we have 
grouped firms in nine risk classes approximately corresponding to 
those of the rating agencies and compared the ex ante default fre­
quency and the ex past realisations for various years (backtesting). 
Chart 3 shows that the ex past frequency of default is consistent with 
the ex ante estimations for all the risk classes for the years 1998-2001. 
For more details on the model estimated and its performance, see 
Cannata, Fabi and Laviola (2002). 

4.2. CapitaI treatment afSME laans 

4.2.1. Impact of the different proposals on a hypothetical portfolio 

Turning now to the application of the methodology, we used the same 
procedure to compute probabilities of default for approximately 
157,000 corporate borrowers on the basis of year 2000 company 

31 See for example Borgioli (1999). 
32 See for example Moody's Investors Service (2000), Blockwitz, Liebig and N y­

berg (2000) and Truchane and Marcelo (2002). The comparison can only represent a 
plausibiIity check, because the performances of different models on different data sets, 
with diverse default definition, are not strictly comparable. 
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accounts and year 2001 credit reiationship data. The PDs represent 
therefore an estimate of the default rate for year 2002. 

CHART 3 
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probability of default 

The totai amount of Ioans to these borrowers is over € 260 bil­
Iion, corresponding to about 50% of totai performing Ioans to the 
corporate sector. 33 The set of firms includes a Iarge share of SMEs: 
about 82% of the firms, with sales Iess than € 5 mIn., accounts for 
24% of totalloans; 1.6% of the firms, with sales Iarger than € 50 mIn., 
represents over 40% of the Ioans. 

As regards the quaIity distribution of Ioans to these firms as of 
end-200l, about 33% of the totai is classified in investment grade classes 
(probability of default Iower than 0.45%); 47% is included in risk classes 
with PD between 0.45 and 1%. In the last three risk classes correspond· 
ing to single B and below is included 3% of the loans in the sample. 

With respect to the regulatory proposai a set of simplifying as­
sumptions has been used: we assumed that all loans are uncollateral­
ised (LGD=45%), and that the EAD is equai to the drawn exposure. 
In order to assess whether the new set of risk weights addresses the 
SMEs problem, we anaIysed the difference in the requirements derivo 
ing from the application of the January 2001 CP2 and the ApriI 2003 

33 The firms that did not report information on sales have been excluded. 
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CP3 calibrations for this hypotheticai portfolio classified by firms size 
and risk classes. 

About 58% of Ioans is included in risk classes beIow 0.7% PD 
(the neutraIity threshold between the CP2 curve and the current 
Accord), while 80% is assigned in classes Iower than 1% PD (neutraIity 
threshold between the new curve obtained when the asset correiation 
decreases with PD and the current Accord). The shares of Ioans above 
and beIow the two thresholds are however very different depending 
on the size of the firms. The difference between the share of Ioans to 
small firms (sales Iower than € 5 mIn.) and that regarding Ioans to 
Iarge firms (sales higher than € 50 mIn.) is about 30 percentage points 
for both thresholds. The observation of the quality distribution of 
firms according to their size confirms that small firms tend to be 
classified in relativeIy higher risk classes (Chart 4); in each of the four 
risk classes with PD beIow 1% the Iargest firms account for a share of 
Ioans between 35 and 55%, while the smallest firms cover a share 
between 15 and 25%. In higher risk classes the buIk of Ioans is granted 
to SMEs. 

NEW BASEL CAPITAL ACCORD - IRB APPROACH LOANS BY 
RISK CLASSES ANO FIRMS' SALES (ZOO l) 

~.15 O. I~.45 O.4~.70 O.7Q.1.00 1.00-2.00 2.00-4.00 4.00-8.00 8.00-16.00 > 16.00 

• Lirge hrms (> 50 mln euro) D"'MWlUm hrms (S:SO mln euro) O""S'iTi'i1l hrms ( < 5 mio curo) 

CHART4 

Tabie 6 shows that the changes in risk weights, between the CP3 
and CP2 proposals, decrease the requirements for all subportfolios, 
but the effect is much higher for SMEs. In the first pIace, the flattening 
of the risk weight curve for all corporates results in a reduction of 21 % 



Sales 
(€ mln.) 

>50 

25-50 

5-25 

<=5 

TotaI 

Total 2 (excluding > 50) 

NEW CAPIT AL ACCORD EFFECTS ON LOANS TO NON FINANCIAL FIRMS 

(changes in capitai requirements between CP2 and CP3; data as of December 2001, € mln. and %) 

PD 
Cap. Cap. 

No. of Bank debt Share (%) weighted req. change req. change 
firms (%) - variabIe (%) - firm average (%) asset corro size adj. 

2,521 108,430 41.1 0.6 -15.0 0.0 

2,839 27,170 10.3 0.7 -18.0 - 6.3 

23,571 64,689 24.5 1.0 -21.9 -16.7 

128,037 63,436 24.1 1.6 -28.5 -19.9 

156,968 263,726 100.0 0.9 -21.3 -10.7 

154,447 155,296 58.9 1.2 - 24.6 -16.6 

TABLE6 

Overall 
cap. req. 

change (%) 

-15.0 

-23.1 

- 34.9 

-42.8 

-29.7 

-37.1 
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of the charge in capitaI requirements; however, the change is -15% for 
larger firms, while it raises to -25% for SMEs (-29% for firms with 
sales lower than € 5 mIn.). When we consider the firm-size adjust­
ment, there is a further reduction of 17% (with respect to the flattened 
risk weight curve) in the capitaI charge for firms with sales below € 50 
mIn. The total reduction in requirements between the CP2 and the 
CP3 proposals is 30% on average, and 37% for SMEs (a reduction of 
43% for the smallest firms). 

Therefore, there has been a large improvement for loans to 

SMEs, given that with the January 2001 risk weights they would have 
been associated with a requirement substantially higher with respect 
to the current situation. 

4.2.2. Impact on the universe oj ltalian corporates 

The extension of the results of the previous exercise to the enti re 
population of Italian corporates is biased under two regards: a) the 
default rate recorded in year 2001 is the lowest one out of the last 10 
years; b) the credit quality of the firms included in the sample is better 
than average. 

To deal with these problems we extended the analysis to the rest 
of domestic loans granted to the corporate sector by ltalian banks and 
used, as a proxy for the default rate, the average rate of classification of 
firms as bad loans, as reported in the Credit Register, for the period 
1997-2002. In this way, we have included in the average years where 
the default rate of ltalian firms was relatively high (above 2%). This 
calibration should also account, at least partially, for the different 
definition of default with respect to Basel II. 

As regards the loans to firms which are not in our sample, given 
that we have neither an estimate of the probability of default nor a 
distribution of firms by size, we had to make some assumptions. 

- We assumed that, out of € 241 bln.loans without a PD and 
recorded in the Credit Register, there is not any loan granted to large 
corporates. These borrowers have therefore to be allocated either in 
the SME corporate or in the SME retail portfolios. 

- The share of SME loans allocated to the retail portfolio was 
estimated out of the amount of alI credits below € 1 mIn. granted to 
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any individuaI firmo It has been set to around 30% of'the overallioan 
amount to non financial firms. As regards the average size of SME 
borrowers in the corporate portfolio, it has been assumed that the rest 
of SME loans have been granted to firrns with exposure-weighted 
average turnover of € 10 mIn. 34 

- Finally, the 30% of SME loans included in the retail portfo­
lio comprises the loans to firms below the € 75,000 threshold of the 
Credi t Register (€ 37 bln.). 

As regards the PDs for the firms in the sample, all estimates were 
raised by a certain percentage, according to the different sub­
portfolios. The system's exposure-weighted average default rate for 
non financial firms was 1.25% in 2001, 1.8% on average in the last six 
years. Therefore, in our sample the weighted average PD has been 
increased from 0.93% of 2001 to 1.3%. 

With reference to the PDs assigned to the loans granted to 'un­
rated' firms, the exposure-weighted average PD has been set to 2.2%, 
in order to keep the system's average of 1.8%. Since the distribution of 
loans by risk buckets was unknown, we calculated the capitaI charges 
corresponding to a single PD value for each portfolio we have created; 
given the convexity of the relationship between PDs and capitaI 
charges, the results tend to overestimate the capitaI impact for any PD 
level. 

The results (Table 7) show that the capitaI requirement would be 
on average about 6.2% for the firrns to which an estimate of PD is 
associated; the rest of Ioans would get a capitaI charge of 7.3%. Overall, 
the reguiatory burden for credit risk would be around 7%. For the Ioans 
to the SMEs included in the corporate portfolio the requirement would 
be slightly beIow 8%, while for those classified as retail it would be two 
percentage points Iower. For allioans to SMEs the capitaI charge would 
be around 7%. Taking into account also the requirement for operationai 

3. For the ltalian banks that participated in the third impact study the exposure­
weighted average turnover of borrowing firms was about 15 min.; given that here we 
are considering the population of Italian firrns with bank debts, their average size 
should be srnaller. By the sarne token, the share of loans included in the retail portfo­
lio (30%) should be higher than that one (22%) reported on average by the largest 
ltalian banks participating in the irnpact study; we have of course assurned that the 
classification of srnall firrns as retail by the largest Italian banks satisfies the provisions 
of the proposed regulation. 
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risk, equa! on average to 10-12% of the current rninirnurn requirernent, 
the overall charge would be dose to 8%. 

Of course, the results have to be considered carefully, given all 
the hypotheses we rnade, in particular the distribution of loans in the 
various portfolios and the assurnption of single values of PDs and 
firrns' sales. However, reasonable variations of the hypotheses rnade 
have not altered substantially the outcornes. Moreover, we have to 
consider that a share of loans to non financial firrns will be treated 
according to the rules of the revised standardised approach (for the 
banks that will choose this approach), and not according to those of 
the IRB approach. As we rnentioned above, in the forrner case all 
retailloans to srnall business es will be associated with a reduced capitai 
requirernent of 6%, while all other corporate loans will attract an 8% 
capitai charge. 

TABLE 7 

ESTIMATE OF THE IMP ACT OF BASEL II ON SME LOANS 

Non financial firms 
Bank debt Weighted CapitaI 
(€ mIn.) avg. PD (%) requirements 

A) With sales and estimated PD 263,726 1.3 6.2 

B) With 'assumed' PD and sales 
278,489 2.2 7.3 

of which: 

bi) Firms not recorded in 
37,620 2.5 5.9 

Credit Register 

b2) Other firms 240,869 2.2 7.5 

Total: A + B 542,215 1.8 6.8 

Ofwhich: Share (%) 

- SME corpora te 271,120 0.5 1.8 7.8 

- SME retail 162,665 0.3 2.4 5.7 
" 

-SME total 433,785 0.8 2.0 7.0 

Cornparable results in terrns of overall irnpact, subject to sirnilar 
assumptions and caveats, have been obtained by Saurina and Trucharte 
(2003) in a study regarding Spanish SMEs and by Masschelein (2003) 
for Belgian ones. It has to be noted that these studi es have used a 'Iess 
stringent' definition of default, that is, firrns' bankruptcy, while here 
we have used banks' classification as non perforrning loan. 

., , 

I 
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4.3. Basel II and loan rates 

In this section we want to check the impact of the new Accord on the 
pricing of loans. The purpose is not to investigate the determinants of 
loan rates, rather to verify whether there is a relationship between the 
average risk differential across loans, as implied by the new regulatory 
framework, and the interest rate differentials on the same loans. 

Since we assumed that loans are senior unsecured, we have con­
sidered the interest rates on short term loans reported by a sample of 
68 banks for year 2001; collateral should be less relevapt in this case. 
The firms included in the sample are about 140,000, corresponding to 
about 350,000 credit relationships. Short term bank debt is about 
€ 160 bln., or 60% of short term loans granted by the sample of banks 
to ltalian non financial companies. 

In the first pIace, chart 5 shows a direct relationship between 
firms' riskiness and the average loan rates made by the 68 banks to the 
firms in the same risk class, even though there is a substantial variation 
around the mean. We also remark that there are differences among 
rates depending on the size of firms, whereby, for the same risk class, 
rates made to smaller firms are higher than those to large firms. This 
may indicate that, if one had to analyse the determìnants of loan rates, 
it would be necessary to consider, in addition to borrowers' riskiness, 
other variables representing the characteristics of the firms, of the 
banks and of the credit relationships. As an example, an important 
variable which strongly influences loan rates concerns unit administra­
tive costs associated to the screening, monitoring and management of 
the credit relationship; these costs are normally higher for small firms. 

The relationship between firms' riskiness and loan rates is 
substantially confirmed also at the level of each individuaI bank. 
Finally, the comparison between the average rate made by each bank 
to its own borrowers and the average riskiness of the same borrowers 
also shows a direct relationship between the two variables. For smaller 
firms (exposure lower than € 1 mIn.) the correlation is 64% (Chart 6). 

In the second pIace, we make a comparison between the actual 
interest-rate differentials by risk classes and the risk premium that 
should be applied in order to cover the cost of capitaI implied by the 
new regulation. For this purpose, we assumed that the total cost of 
risk (in percentage terms) for any loan is given by the EL on the loan 
and the UL multiplied by a return rate. This rate of return is applied 
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to banks' capitaI, whose composition is assumed to be made for 2/3 of 
core capitaI and for 1/3 of subordinated debt. Therefore, we have: 
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where K= (2/3 bank shareholders' gross return + 1/3 subordinated 
debtholders' return) - risk free rate (6 month BOT rate). EL and UL 
are derived from the reguiatory formulae. Shareholders' gross return 
has been determined as the double of the net return of equity (to take 
into account taxation); subordinated debtholders' return has been 
determined as the rate of return on senior unsecured bonds plus a 
spread, to take into account their higher riskiness. 

, . 

The computation shows that, for a given firm size (turnover be­
Iow € 5 mIn. and between 5 and 50 mIn.), actuai and theroretical 
spreads, the latter being calcuiated according to the CP3 formula for 
SMEs in the IRB approach, are much closer one to the other with ." 
respect to what happens when the cost of capitaI is calculated accord- ',;.~ 

'11 

ing to the CP2 formula, whereby for certain risk classes the implied 
risk premium should be higher than the actual spread (Charts 7-8). 
The calculation has been repeated for year 2002, and the results are 
broadIy confirmed. 
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REGULATORY COSTS AND FIRMS' LOAN RATES 
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These results indicate that: a) interest rates on corporate loans al­
ready take into account the relative riskiness of borrowers; b) the new 
regulation does not imply a capitaI burden, for a given borrowers' 
risk, which should be covered by a modification of the interest rates 
applied by banks. Lending decisions are therefore unlikely to be al­
tered, on average, by the introduction of the new regulatory frame­
work; c) the latest Basel II proposal is much more consistent with the 
evaluation of relative riskiness made by banks than the CP2 proposaL 

5. Summary 

The new Basel CapitaI Accord can promote a vast improvement in the 
risk measurement and management practices of banks. The flexibility 
of the approach allows regulation to adapt to institutions of different 
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size and sophistication. The complexity of the issues involved has 
required a longer time than expected for completion. 

The ne ed to avoid unduly penalisation of loans to SMEs and to 
balance the goal of a higher risk sensitivity of capitai requirements . o'!' 

with the potential amplification of business cycle fluctuations were 
among the issues that emerged since the publication of the January 
2001 Consultative document (CP2). 

The impact studies made by banks in 2001 showed that the cali­
bration of the level of overall capitaI was too severe. The harsh treat­
ment of SMEs loans was a particular concern for a substantial part of 
the financial community. In ApriI 2003 the Basel Committee issued a , 
third consultative document which contains relevant changes with 
respect to the earlier proposal. The new risk weight curve for corpo-
rate credits reduces the capitaI charge for any risk level, but the effect 
is much larger for higher PD buckets, where the majority of SME 
loans is likely to cluster; in addition, an explicit downward adjustment 
for firm size has been introduced. Finally, those SMEs loans that will 
be included in the retail portfolio will benefit from an even larger 
capitaI reduction, in all approaches to credit risk measurement (stan­
dardised and IRB). The results of a third impact study conducted by 
the authorities, to which a wide number of banks throughout the 
world has participated, confirmed that the capitaI charges for SMEs .r:, 

loans will on average be lower than under the current rules. 
As regards Italy, the effects estimated on a large sample of corpo­

rates are quite relevant. With the new risk weight curve the reduction 
of the requirement on a hypothetical portfolio used for the calcula­
tions is estimated to be over 35% for SMEs with respect to the CP2 
calibration. 

The extension of the analysis to allioans granted to non financial 
firms by Italian banks shows that the overall impact is consistent with 
the goals of the Basel Committee, that is, to keep an overall charge of " 
8% on average and not to penalise loans to SMEs. Furthermore, the 
analysis of the relationship between loan rates and the riskinèss of ,!~, 
loans shows that, on average, Italian banks already price loans accord­
ing to their relative riskiness, and that there is a remarkable consis­
tency beween interest rate differentials and the 'regulatory cost' of the 
different loans according to their riskiness, as measured through the . 
new regulatory framework. 
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The results have of course to be considered carefully, given the 
hypotheses made and the data limitations, among which the different 
definition of default, the assumption that allioans are uncollateralised 
and that the EAD coincides with the on-balance part, the assignment 
of an arbitrary PD to a substantial part of the loans granted to non 
financial firms, the allocation of loans in different portfolios. 

Notwithstanding these shortfalls, we believe our results indicate 
that the changes made by the BCBS in the third consultative paper 
address the problems that had been highlighted by the financial com­
munity and by national regulators. In other words, the analysis carried 
out, consistently with those made by researchers in other European 
countries, does not indicate any rationing effects or distortions in the 
allocation of credit to SMEs as aconsequence of the application of the 
new Accord. 

As regards the procyclicality debate, with respect to the originaI 
formulation the modifications made in the last consultative document 
reduce the potential fluctuations in capitaI requirements with changes 
in cyclical conditions. Beyond the modifications included directly in 
the risk weight curve, the new regulation will stimulate the banking 
industry to introduce more forward-Iooking elements in the assign­
ment of ratings, in order to make judgements less correlated with the 
business cycle. The introduction of ratings in risk management prac­
tices should make possible to detect earlier deteriorations in credit 
quality and start corrective action. 

Since a certain degree of fluctuation of the capitaI requirements is 
to a certain extent inevitable, supervisors and the market will require 
banks to conduct macroeconornic stress tests, in order to make sure 
that they hold an adequate level of capitaI over time. As a conse­
quence, it is possible that in the future the capitaI buffers over the 
required minimum will show a more anti-cyclical pattern, that is, 
increase or remain stable during economie upturns and decrease in 
downturns, in order to avoid that the minimum capitaI requirements 
become binding in recessions and contribute to amplify the business 
cycle. 
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APPENDIX 

THE IRB RISK WEIGHT FORMULN 

The risk weight formula in the internaI rating based approach is based on a 
simplified version of the CreditMetrics model, which relies on the so-called 
'Merton approach'. This approach assumes that the market value of the firm 
asset has a log-normal distribution and that the firm defaults when the asset 
value goes below a specified threshold. 

If we assume that the firm's liability structure is extreme!y simple, this 
threshold coincides with the nominaI value of the debt: if, at debt maturity, 
the market value of the assets is not enough to reimbourse the debt, the 
shareholders have to leave the firm to creditors, who can extract the liquida­
tion value. It is therefore clear the analogy with financial options, whereby 
firm's shares are considered as a cali option on the value of the firm with a 
strike price equal to the nominaI value of the debt. 

In the CreditMetrics2 mode! the threshold which triggers default is given, 
for each rating class, by the percentile of the standard normal distribution 
corresponding to a probability of default equal to the average default rate of 
the rating class. If we indicate with Pi the average default rate, we have: 

Pi = $ (a) 

% variation of market value of the asset 

As an example, for the Standard & Poor's rating class BB, with a default 
rate of 1,06%, the threshold is: 

$-1 (1.06%) = 2.30 (2) 

l This description of the risk weight formula is contained in a tutorial note writ­
ten by Grippa and Laviola (2001). 

2 See Gupton, Finger and Bhatia (1997). 
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The simplified version of CreditMetrics1 assumes that the standardised 
logarithmic variations of the firm's assets (lj) are explained by a single sys­
tematic risk factor (X) and by an idiosyncratic component (E j ): 

(3) 

The parameter Wj represents the so-called 'factor loading', that is, the sen­
sitivity of firm's assets value to the systematic factor. 

Without loss of generality it is assumed that the systematic factor and the 
idiosyncratic component are distributed as standard normal variables, and 
that they are uncorrelated; the idiosyncratic components of asset values of 
twO different firms are also supposed uncorrelated: 

x - N[O,J] 

E; - N[O,J] 

E[XE,] = O 
E[E;E J= O 

E[Z;] = W; .E[X]+ ~1- w; . E[E;]= O 

v[z']=wi .V[X]+(1-wi),V[E;]=wi .1+(1-wi).1=1 

(4) 

Assuming that each firm has the same degree of sensitivity to generai 
economie conditions, that is, the same factor loading, we obtain that the asset 
correlation of two firms is equal to the square of the factor loading w: 

P .=E[l l] IJ J J 

= Wl E[x l J+ w . .J 1-Wl E[XE,] + w·.J]- Wl E[XE j]+ (I - Wl )E[E;E j] (5) 

In this simplified version of CreditMetrics a default, conditional to a de­
termined value of the systematic factor, happens when: 

l In this version there are on!y two possibile states for the borrower, in default 
or not in default; in the mu!tinomia! version of the mode! there are more than two 
possibile states, corresponding to the various rating classes of the rating agencies. 
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(6) .'. 

Given X, the conditional (connected to a given economie scenario) prob- . 
ability of default of firm 'i' is: 

(7) 

The model described provides the generai theoretical framework behind 
the IRE regulatory formula for the derivation of the risk weights. The calcu- .. 
lation of the capitai at risk of a given portfolio is not possible if we do not use " 
a portfolio mode! in which the following elements, among others, are speci­
fied: a) the relative importance of each exposure; b) the corre!ations between 
the defaults of each pair of borrowers in the portfolio, or those between· 
homogeneous groups of borrowers. 

However, given that the Basel Committee wanted to determine the risk 
weights in the new Accord with a unique formula for ali banks, it has been .... . 
necessary to adopt the following restrictions: a) the portfolio is infinitely 
granular, that is, is made by a high number of exposures, none of which 
represents a relevant share of the portfolio, which allows regulators not to . 
consider concentration risk under Pillar 1; b) the systematic component of . 
default risk can be explained by just one systematic factor, as in the model 
outlined above, which implies that, apart for the single systematic compo­
nent, borrowers' defaults are uncorrelated. 

The first hypothesis allows to apply the law of large numbers to the cal- " 
culation of the capitai at risk: given a certain state of the economy, the default .'" 
rate converges to its expected value when the number of borrowers in the ' 
portfolio goes to infinity. In other words, in a portfolio 'infinite!y granular', . 
for each value of the systematic factor the number of defaults that will occur . 
is known with certainty, therefore, given the LGD rate, it is possible to ' 

calculate exactly the amount of loss that will be generated by the portfolio.· 

• Given that in the real word credit portfolios are never infinitely granular, in 
the CP2 formula there was a correction for the effective granularity of the portfolio . . 
Following industry criticism on the complexity of the formula and on its modest 
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In a single risk factor mode! it is assumed that there is a common business 
cyc1e on ali obligors, while ali the other e!ements of credit risk are considered 
to be idiosyncratic. An advantage of the single factor mode! is that the capitai 
requirement assigned to a new borrower depends only on his characteristics 
and not on those of ali the other borrowers in the portfolio. In the J anuary 
2001 proposal it was assumed that ali borrowers shared the same sensitivity to 
the single systematic risk factor. An asset eorrelation of 20% for ali borrowers 
was assumed. Within this framework, the capitai requirement for a portfolio 
equals the sum of the capitai requirements for the individuai credits. This last 
property a110ws credits to be 'bucketed' on the basis of certain eharacteristics, 
such as firms ' probability of default. 5 

In this simplified framework the residual e1ement of uncertainty is repre­
sented by the variability of the systematic factor, but it can be shown that the 
probability distribution of the latter determines completely the loss probabil­
ity distribution; in other words, it is possible to calculate a given percentile of 
the loss distribution starting from the eorresponding percentile of the distri­
bution of the systematic factor. 6 

If we apply to equation 7 the LGD rate of the position, we obtain, condi­
tiona11y to the realization of the systematic factor, the eorresponding ex­
peeted loss: 

(8) 

In the January CP2 the Committee determined the value of the system­
atie factor on the basis of the desired confidence level, set to 99.5%/ so that 
X was equal to the value that, in a standard normal distribution, leaves at its 
left 0.5% of probability: 

x = W-l (0.5%) = -2.58 (9) 

advantages for corporate portfolios of large and diversified international banks, in 
CP3 the correction has been e!iminated from Pillar 1, but the assessment of concentra­
tion risk by national supervisors is explicitly mentioned in Pillar 2. 

5 For an extensive discussion of the single factor mode! and explanations of the 
IRB regulatory formula see Gordy (2000, 2001 and 2002), Finger (1999 and 2001) and 
Wilde (2001). 

6 This resuIt is strict!y dependent from the assumption of a single systematic fac­
tor (see Gordy 2001). 

7 According to banks' practice, the confidence level in credit risk models should 
be established in such a way as to correspond to the leve! of credit standing chosen or 
desired by the bank: for example, a level of 99.5% implies a probability of negative net 
worth lower than 0.5%, corresponding to the insolvency rates of firms with S&P 
rating between AA and A. 

" 

.! 
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From the assumption of a constant and equal to 0.20 asset correlation 
across firms, it derives that the 'factor loading' w was : 

w=.J0.20 =0.45 (10) 

With this calibration we obtain the 'basic' CP2 IRE risk weight formula: 

CaR = LCD . cD[cD-
/
(P,)-0.45. ( - 2.58)] 

-J 1- 0.452 

= LCD. cD[cD-
1 
(p,)+ 1.161] 

0.89 

= LGD· cD[1.l18. cD -I (p,)+ 1.288 J 

(11) 

The formula reported in the J anuary CP2 and supporting documents is: 

__ o 976.5 ·<1>1.118 · <1> I (PD)+1.288~. 1+0.047 044 
LeD [ ( _ ),1 [ 1-PD] 

50 PD ' (12) 

The differences with respect to equation 11 are, apart from the division 
of the LGD (treated as an integer in equation 12) by SO, value considered as a 
benchmark for the calibration, the consideration of a fixed multiplication 
factor of 976.5 and of a correction to take account of the maturity of the 
exposures. As regards the scaling factor,8 it incorporates a capitaI cushion of 
56% which takes into account measurement errors in the risk parameters (PD 
and LGD) and the lower capacity of supplementary capitaI to absorb losses.9 

The adjustment to the risk weights for the maturity of the exposure in the 
foundation IRB was calibrated for a fixed residual maturity of three years (in 
CP3 reduced to 2.5 years). 

8 The number is the product of 12.5 (to transform the capitaI charges in risk 
weights) times 50 (to correct for the division of the LGD by 50) times 1.56, that is, 
12.5 ·50 . 156% ~ 976.5. 

9 Analyses made by regulators suggested that errors in PD estimates of, say, 50% 
. would produce errors in capitaI amounts of approximately 40% on average across 
different PD levels. The capitaI amounts proposed in CP2 were consistent with an 
adjustment for PD measurement error in the range of 20%. The correction for the 
lower loss-absorbing capacity of Tier 2 elements assumed that these elements provided 
25% of the loss-absorbing capacity of Tier 1 elements and that in ' the aggregate they 
represented 30% of total capitaI. Therefore, the adjustment ratio is: lI[(proportion of 
Tier 1) + (proportion of Tier 2) , Ooss capacity of Tier 2)]= 1/ [0.7+(0.3) . (0.25)] 
~ 1.30. The capitaI cushion is therefore: 1.20 . 1.30 ~ 1.56. 



The treatment of SMEs loans in the New Base! Capitai Accord: some evaluations 67 

REFERENCES 

ABI - ASSOCIAZIONE BANCARIA ITALIANA (2001), Italian Banks' Position Paper on 
Capitai Adequacy Revision, May. 

ALLEN, L. and T. SAUNDERS (2003), "A survey of cyclical effects in credit risk meas­
urement models", BIS Working Paper, no. 126, January. 

ALTMAN, E., A. RESTI and A. SIRONI (2002), "The link between default and recovery 
rates: effects on the procyclicality of regulalOry capitai ratios», BIS Working Pa· 
per, no. l13,July. 

AyUSO, J., D. PÉREZ and J. SAURINA (2002), "Are capitai buffers pro-cyclical?", paper 
presented at the conference "Basel II: An economie assessment", BIS, 14-15 May. 

BCBS - BASEL COMMITTEE ON BANKlNG SUPERVISION (2001a), The New Basel Capitai 
Accord, Consultative Document, January. 

BCBS - BASEL COMMITTEE ON BANKlNG SUPERVISION (2001b), Results oj the Second 
Quantitative Impact Study, November. 

BCBS - BASEL COMMITTEE ON BANKlNG SUPERVISION (200lc), "Review of procycli­
cality", mimeo. 

BCBS - BASEL COMMITTEE ON BANKlNG SUPERVISION (2001d), Potential Modifications 
to the Committee's Proposals, November. 

BCBS - BASEL COMMITTEE ON BANKING SUPERVISION (2002a), Results oj Quantitative 
Impact Study 2.5, June. 

BCBS - BASEL COMMITTEE ON BANKlNG SUPERVISION (2002b), Press Statement, July 
10'\ 2002. 

BCBS - BASEL COMMITTEE ON BANKING SUPERVISION (2002c), QIS3 Technical Rules, 
October. 

BCBS - BASEL COMMITIEE ON BANKING SUPERVISION (2003a), The New Basel Capitai 
Accord, Consultative Document, ApriI. 

BCBS - BASEL COMMITIEE ON BANKlNG SUPERVISION (2003b), Quantitative Impact 
Study 3 - Overview oj Global Results, May. 

BCBS - BASEL COMMITIEE ON BANKlNG SUPERVISION (2003c), Supplementary Injor. 
mation on QIS3, May. 

BCBS - BASEL COMMITTEE ON BANKING SUPERVISION (2003d), Basel II: Significant 
Progress on Major Issues, Press Release, Il October 2003. 

BCBS - BASEL COMMITTEE ON BANKING SUPERVISION (2004), Continued Progress 
toward Basel II, 15 J anuary. 

BLOCKWITZ, S., T. LIEBIG and M. NYBERG (2000), "Benchmarking Deutsche Bundes­
bank's Default Risk Model, the KMV® Private Firm Model ® and common fi­
nancial ratios for German corporations", Deutsche Bundesbank, mimeo. 

BORGIOLI, S. (1999), "An exercise lO predict corporate insolvencies using balance sheet 
ratios and credit relationship indicators", Banca d'Italia, mimeo. 

BORIO, c., C. FURFINE and P. LOWE (2001), "Procyclicality of the financial system 
and financial stability: issues and policy options", BIS Papers, no. 1. 

" ~ 'i 



68 BNL Quarterly Review 

CANNATA, F., F. FABI and S. LAVIOLA (2002), "Rating interni e gestione del rischio di 
credito: la misurazione della probabilità di insolvenza", Bancaria, n. 4, pp. 45-62. 

CANNATA, F., P. GRll'PA and S. LAVIOLA (2001), "Calibration of benchmark risk 
weights in the internai ratings based approach", Banca d'Italia, mimeo. 

CANNATA, F. and S. LAVIOLA (2001), "Il Nuovo Accordo sul Capitale delle banche: i 
commenti dell'industria bancaria", Rivista Bancaria - Minerva Bancaria, n. 4, pp. 
19-44. 

CAROSIO, G. (2001), "Proposta di un Nuovo Accordo sul Capitale: linee generali del 
secondo documento di consultazione del gennaio 2001", Bancaria, n. 4, pp. 8-15. 

CAROSIO, G. (2002), "Il Nuovo Accordo sul Capitale: aggiornamento sui lavori del 
Comitato di Basilea", Associazione per lo Sviluppo degli Studi di Banca e Borsa, 
Quaderno, n. 200, pp. 25-50. 

CATARINEU-RABELL, E., P. JACKSON and D. TSOMOCOS (2003), "Procyclicality and 
the New Basel Accord - banks' choice of loan rating system", Working Paper, 
no. 181, Bank of England. 

DANlELSSON, J. et al. (2001), "An academic response to Basel II'', Special Paper, no. 
130, Financial Markets Group, London School of Economics. 

DIETSCH, M. (2003), "Financing small businesses in France", E/B Papers, voI. 8, no. 2. 

DIETSCH, M. and J. PETEY (2003), "Should SME exposures be. treated as retail or 
corporate exposures? A comparative analysis of default probabilities and asset 
correlations in French and German SMEs", Université Robert Schuman, Work­
ingPaper. 

DULLMANN, K. and H. SCHEULE (2003), "Asset correlation of German corporate 
obligors: its estimation, its drivers and implications for regulatory capitai", paper 
presented at the Basel Committee's Research Task Force Workshop on 'Banking 
and Financial Stability', 20-21 March, Banca d'Italia, Rome. 

ECB - EUROPEAN CENTRAL BANK (2001), "The new capitai adequacy regime, the 
ECB perspective", ECB Monthty Bulletin, pp. 59-74, May. 

ERVIN, W.and T. WILDE (2001), "Procyclicality in the New Basel Accord", Credit 
Risk Special Report, Risk Magazine, October. 

ESTRELLA, A. (2001), "The cyclical behaviour of optimal bank capitai", Federai 
Reserve Bank of New Y ork, mimeo. 

FINGER, C. (1999), "Conditional approaches for creditmetrics portfolio distributions, 
CreditMetricsMonitor, Aprii, pp. 14-33. 

FINGER, C. (2001), "The one-factor CreditMetrics mode I in the New Basel Capitai 
Accord", RiskMetricsfournal, voI. 2, no. 1, pp. 9-18. 

FRYE, J. (2000), "Collateral damage", Risk Magazine, Aprii, pp. 91-94. 

GORDY, M. (2000), "A comparative anatomy of credit risk models",fournal olBank­
ing and Finance, January, pp. 119-49. 

GORDY, M. (2001), "Credit Var and risk-bucket capitai rules: a reconciliation", in 
Proceedings 01 the 3f? Annual Conforence on Bank Structure and Competition, Fed­
erai Reserve Bank of Chicago. 

';~I\ 
.';'.'.:. ~: 

:')/, 

l· 
"l. 

:~ 



The treatment of SMEs loans in the New Basel Capitai Accord: some evaluations 69 

GORDY, M. (2002), A Risk Factor Model Foundation for Ratings.based Bank Capitai 
Rules, Federal Reserve Board Discussion Series. 

GORDY, M. and E. HEITFIELD (2000), "Estimating factor loadings when ratings 
performance data are scarce", Federai Reserve Board, mimeo. 

GRIPPA, P. and S. LAVIOLA (2001), "Il Nuovo Accordo sul Capitale: le ponderazioni 
per il rischio nell'approccio IRB", Banca d'Italia, mimeo. 

GUPTON, G., C. FINGER and M. BHATIA (1997), CreditMetrics - Technical Document, 
Morgan Guaranty Trust Co., New York. 

lEDA (2002), "Comments on 'The empirical relationship between average asset corre!a­
tion, firm probability of default and asset size'", paper presented at the confer­
ence "Base! II: An economie assessment", BIS, 14-15 May. 

IIF - INSTITUTE OF INTERNA TIONAL FINANCE (2001), Report of the Working Group on 
Capitai Adequacy, May, Washington. 

ISDA - INTERNATIONAL SWAPS ANO DERIVATIVES ASSOCIATION (2001), ISDA 's 
Response to the Basel Committee on Banking Supervision 's Consultation on the New 
Capitai Accord, May, London. 

JACKSON, P. et al. (1999), "Capitai requirements and bank behaviour: the impact of 
the Basel Accord", Basel Committee on Banking Supervision Working Paper, no. 1. 

JORDAN, J., J. PEEK and E. ROSENGREN (2002), "Credit risk modeling and the cyc1ical­
ity of capitai", paper presented at the conference on "Changes in Risk through 
Time: Measurement and Policy Options", BIS, Basel, 6 March. 

LAVIOLA, S. (2001), "Il nuovo accordo sul capitale: il metodo dei rating interni", 
Bancaria, n . 4, pp. 24-38. 

LOPEZ, J . (2002), "The relationship between average asset correlation, firm probability 
of default and asset size", paper presented at the conference "Basel II: An eco­
nomie assessment", BIS, 14-15 May. 

LOWE, P. (2002), "Credit risk measurement and procyc1icality", BIS Working Paper, 
no. 116, September. 

MASSCHELEIN, N. (2003), "The Basel II capitai accord, SME loans and implications far 
Belgium", Financial Stability Review, National Bank of Belgium, June, pp. 151-
72. 

MOODY'S INVESTORS SERVICE (2000), RiskCaFM Private Model: Moody's Default Model 
for Private Firms, May, New Y ork. 

PERRAUDIN, W. and T. Hu (2002), "The dependence of recovery rates and defaults", 
Birkbeck College, UK, mimeo. 

RESTI, A. (2002), "The New Basel Capitai Accord: structure, possible changes, micro 
and macroeconomic effects", Centre far European Policy Studies, Bruxelles, 
mlmeo. 

RMA - RISK MANAGEMENT ASSOCIATION (2003), "Retail credit economie capitai 
estimation - Best practices", mimeo. 

SAURINA, J. and C. TRUCHARTE (2003), "The impact of Basel II on lending to small 
and medium-sized firms. A regulatory policy assessment based on the Spanish 
credit register", Bank of Spain, mimeo. 

,. 

i 
i 

j ! 
l, 

l
';': 
'1 

" 
, 



p 

70 
BNL Quarterly Review 

SEGOVlANO, M.A. and P. LOWE (2002), "Internai ratings, the business cycle and 
capitai requirements: some evidence from an emerging market economy", BIS 

Working Paper, no. 117, September. 
SIRONI, A. and C. ZAZZARA (2002), "The New Basel Accord: implications for large 

ltalian banks", Review oj Financial Economics, special issue on "The Industrial 

Organization of Banking and Financial Markets". 
TRUCHANTE , C. and A. MARCELO (2002), "Un sistema de clasificati6n de accredita­

dos", Estabilidad jìnancieira, n. 2, marzo, pp. 93-115. 

WILDE, T. (2001), "IRB approach explained", Risk, May, pp. 87·90. 


