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Abstract

In order to promote financial stability, regulataythorities pay a lot of attention to capital
regulation. In addition to these requirements, rimal institutions calculate their own
economic capital reflecting the unexpected losses$ taue risk according to the specific
characteristics of their portfolio. The recentlypi@mented Basel Il framework should result
in a further convergence between regulatory anch@oic capital. However, recent papers
(Elizalde et al. (2006); Jackson et al., (2002) daxcbbson et al. (2006)) argue that also under
Basel I, regulatory and economic capital will hagi#ferent determinants. In order to
understand the true impact of Basel Il on finanatability, one should first develop an
understanding of the determinants of and the oeiahip between regulatory and economic
capital. This paper starts with an overview ofitzdpadequacy and a description of the
differences and similarities between economic agllatory capital based on a literature
review. In a next step the theoretical expectatamescontested with some empirical findings.
Up until now and due to a lack of data the empiinwatch between economic and regulatory
capital requirements and the strength of the megotains practically unexplored (Jacobson
et al. (2006)).
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1 Email: Elisabeth.vanlaere @vlerick. loe phone: +32 9 210 97 85




|. Introduction

Financial institutions play a crucial role in todaylobalized economy. Because of their
expertise and by monitoring and screening potebbalowers, these financial intermediaries
have a comparative advantage in overcoming asyrurieformation (Diamond, 1984). As
such, one of the fundamental roles of these firsrniniermediaries is capital allocation by
lending funds that have been deposited on theiowats. These deposits are subject to a
“first-come-first-serve” rule. In a negative enviment with rumours about the bank holding
low quality assets, this could eventually lead &mlb customers withdrawing their deposits
because they fear bank insolvency (Diamond etl883). Much of the Great Depression's
economic damage was caused by bank runs and ascutrent financial crisis shows the
negative impact on financial stability of these rége(e.g. Northern Rock (UK, Sept 2007),
Washington Mutual (US, Sept 2008), Landsbanki éind| Oct 2008)).

To a broad extent financial institutions are tyfijcaonfronted with credit, market and
operational risk. The default history of financimbtitutions shows that credit risks the
most important threat to bank solvency. Recent wgimis, such as disintermediation by
highest quality and largest borroweasdeclining value of real assets (and thus col#jtén
many markets (e.g. Altman et al., 2008)amatic growth of off-balance sheet instruments
with inherent default risk and structural increase in the number of bankruptceg.(
Wheelock et al., 2000), make this risk factor mamnplex than ever before. This is
reinforced by the fact that in the past years wegeheaxperienced an unusual mix of
conditiond resulting in a deterioration of lending standaedsl increased leverage (e.g.
Zingales (2008))Dell’'Ariccia et al. (2008) show that the decreaselénding conditions
seems unrelated to improvements in underlying emimdundamentals. They find that
lending standards decline in areas that experibigtereal estate price increases and that the
ability to securitize mortgages has further relalerdling standards. Keys et al. (2008) show
that loans that are more eligible for securitigatiexperience a 20% higher probability of
default.

As a result of these evolutions, the risk profile fonancial institutions has evolved
dramatically over the past years and the finareyyatem has become much more vulnerable

to macro-economical shocks.

2 Credit risk can be defined as the risk of a deséa value or a loss due to an unexpected dea¢idarin the
credit quality of a counterparty

3 Some examples of these conditions are s low Vioydti debt and equity markets, low interest rateigh house
prices, rapid innovation in financial instrumentEls as innovative mortgage options etc.



To protect banks against failure and to preventemnomic crisis due to contagion and
systematic risk, different stakeholders want baokmaintain a certain level of capital. Rating
agencies, supervisors and debt holders want higdqgtal to support solvency, shareholders
want lower capital to boost profitability and evilre behaviour of other banks might impact
the target capital ratio. As a result of these lctirig interests, bank capital needs to be
optimized. Given the continuous evolution in thekriprofile of banks, the presumed

importance of capital adequacy for financial sigbénd the agency costs high capital levels
might bring along, regulatory authorities are in angoing search for optimal capital

regulation. For now this search has resulted im#ve Basel Il framework.

In this paper we will investigate to what exteneari the major objectives of Basel Il, further
alignment between regulatory and economic cdpialcurrently being achieved. More
specifically we will investigate the determinant§ economic and regulatory capital,
theoretically and empirically, to understand thdeek to which both capital humbers
converge. Up until now this research questions thas,to a lack of data, not been empirically

investigated yet.

Under Basel |, there was a big gap between econaislicof an exposure and the risk
measure incorporated in regulatory capital. As sactot of banks removed low-risk assets
from their balance sheets and only retain relativ@igh risk assets on balance, with a
negative impact on financial stability (Avery et §991); Jones (2000)). Most of the off-
balance sheet vehicles are motivated primarilydgulatory arbitrage, that is, by the desire to
avoid the regulatory requirements imposed on banks. off-balance sheet vehicles tend to
have little or no capital and little or no transgazy. When an opaque bank invests in opaque
financial instruments systematic risk is increas€de major downside of this so called
regulatory capital arbitrage (RCAs that reported ratios could mask deterioratiothe true
financial conditions of a bank (e.g. Keys et aD@R)). Furthermore as accessibility to RCA
depends on economies of scale and scope and onatitmal differences with respect to
legislation, supervision etc. it might increase petitive inequalities and as such reduce the
level playing field, (Jones, (2000)). The recemtyoduced Basel 1l framework should result
in a further convergence between regulatory and@oic capital and as such lower the room

and incentives for regulatory capital arbitrage r@cand Howells (2004)).

4 Besides these regulatory requirements, finanesiltirtions calculate their own economic capitéleating the
unexpected losses and true risk according to theifspcharacteristics of their portfolio (Jacksetral., 2002).
® Regulatory arbitrage refers to the fact that ahakes advantage from the difference between aggnyl and
economic capital. If the true risk of a bank asséigher than the regulatory weight, the bank e an
incentive to keep these assets on balance. Howfabertrue risk is lower, the bank will remove tagsset by
means of securitisation. As such, the presencegoflatory arbitrage will increase the overall rigKinancial
institutions.



We will empirically investigate the above using ftingights gained during interviews with
several chief risk officers. Three areas are bdiagussed, whith the first two being inputs for
the latter: general credit risk management, inferatings and regulatory and economic
capital. By commenting on the differences and sirtikes across the financial institutions we
have questioned we will set the current scene vétipect to Basel Il implementation and
regulatory and economic capital calculations. Inndoso, we will also address another

objective of Basel Il, the creation of a level ptayfield, albeit in an indirect way.

This paper addresses a number of important gapsademic literature. Even though there is
an extended literature about capital regulation Badel IlI, there is no paper that gives an
overall picture about the determinants and cha#lengf both economic and regulatory

capital. Furthermore the existing literature onrexuic capital is small and the comparison to
regulatory capital is practically unexplofedSo far, the impact of Basel Il on financial

stability has been estimated by different techrsqiowever, as only from 2007 banks have
started implementing it and only recently real daéa become available, the true impact of
Basel Il has not been investigated yet. The quai#ansights gained in this paper are key

inputs for further optimisation of bank regulation.

The paper continues with a comprehensive literateweew discussing the interpretation and
role of capital adequacy and the differences amilagiities between economic and regulatory

capital. In a next step theoretical expectatioescantested with empirical findings.

Il. Regulatory and economic capital: literature

2.1 Capital adequacy — Regulatory capital

Financial institutions are able to forecast therage risk and associated credit loss of their
assets; these expected losses (EL) are part of dnisiness and should be covered by the
pricing of assets. The unexpected losses (UL)eksbat exceed expectations, should to a
certain extent be covered by bank capital. An irtggdrconcern of the authorities who set

capital requirements is safe deposits and the gfoteof the economy against systematic risk

(Sharpe, 1978)By imposing high capital levels, small investors arotected and potential

systematic effects of bank failure are counterecbweéler extremely high capital

® To the best of our knowledge, only Elizalde e{2006) theoretically compare economic to regulatapyital
and Liebig et al. (2007) empirically compare ecoimand regulatory capital, however they uses estims.
rather than real capital numbers in their analysis.



requirements might create efficiency costs (Jacksoal. (2002)) such as the diversion of
financial resources from their most productive wmificial incentives to take off-balance
sheet risk etc. To prevent negative consequencestifig inaccurate capital requirements,

regulatory authorities should take into accourt trade-off.

In 1988, the Bank for International SettlementsSBlintroduced the Basel | Accord that set
the minimum capital requirement at 8% of risk weggh assets. However, under this
framework the RWA failed to capture the true ecoiworisk, resulting in regulatory capital
arbitrage activitie’s (Jones (2000)). Concerns about the possible extetiese arbitrage
actions, encouraged the Committee on Banking Sigiemvto revise the existing framework
and in 1999 the first consultative paper on Bakelds published. The major objective of
Basel Il is to further align regulatory capital wiéconomic capital demanded by its different
counterparties (Gordy and Howells (2004)). Furtteen Basel Il should “develop a
framework that would further strengthen the sousdnand stability of the international
banking system while maintaining sufficient coresigly that capital adequacy regulation will
not be a significant source of competitive inedgyadéimong internationally active banks”, a
level playing field” (BCBS, June 2006). Under BaBethe numerator remains unchanged at
8% of RWA, consisting at least for 50% out of conmebocks and retained earnings (tier 1
capital). These funding sources are available smi@bpotential losses and are considered the
most reliable and liquid. Tier 2 capital, which milgi consists of subordinated debt and
general provisions, but also includes undisclossgnves, revaluation reserves and hybrid

instruments, is far less reliable (see Berger.€11805))°.

The new Basel Il framework is based on three reamfg pillars. Pillar 1 defines new risk-
based requirements for credit risk and a new chdogeoperational risk, Pillar 2 sets
requirements for supervisory review, and Pillars3reélated to market discipline and the
associated disclosure standards. In this arti@efabus is on pillar 1 and pillar 2 and more

specifically on the regulatory and economic capitguirements for credit risk.

Within the new framework, there are two approacteesalculate the regulatory capital
requirements. Under thetandardised approach, the risk weights depenadh @xi@rnal rating
provided by external credit rating agency. The déadised approach is conceptually quite
similar to Basel I, it is more risk-sensitive bbete is still insufficient differentiation among

creditors. As the capital requirements for the strreent grade facilities remain to be too high

7 By reallocating their asset portfolio, differendetween economic and regulatory capital are beibigraged.
8 For purpose of completeness we should mention #selBCommittee on Bank Supervision also distingegsh
tier 3 capital. As tier 3 capital, mainly constédtfrom short term subordinated debt, only seree®ter market
risk, and as such can not be used as a cushionsagegdit risk, we will not go into further detail



and those for the noninvestment grade facilitiesloov, the incentive for regulatory arbitrage
will remain to exist. Under the internal rating bds(IRB) approach there is much more
differentiation in credit risk and as such shollghgicantly reduce the incentives to engage
in regulatory capital arbitrage. Under this applohanks are allowed to determine the values
for certain risk parameters based on internal ngod®&h important issue for the strength of
the IRB approach is the reliability of the paramgteanks provide. By using the internal risk
assessments of banks for setting capital requirsneéhe IRB approach promotes the
adoption of stronger risk management practiceqbybtinking industry. The internal systems
used for regulatory capital should meet certaitedd and supervisory approval. In this view,
the IRB approach can be regarded as a compromiged® a purely regulatory measure of
credit risk and a fully internal model based apph3aBefore moving to the underpinnings of
economic capital calculations, it is useful to depean understanding about the usefulness of
capital regulation. These insights underscore tievance of investigating the impact of

Basel Il on regulatory capital arbitrage.

2.2 Capital regulation — usefulness

The ultimate goal of financial institutions is toarimize shareholder value taking into
account the different restrictions and obligatitmsy are being confronted with, and thus not
blind compliance with regulatory measures. As siicis highly contested whether a risk
based capital ratio is the ideal tool to mitigatnk risk (e.g. Berger et al., (1995)). The
capital in the numerator is difficult to measuredanay not always control moral hazard
incentives and also the denominator appears diffioumeasure and even under Basel Il can
be considered to be only a weak reflection of'fiskhe lack of consensus is mainly induced
by differences in opinion with respect to the objexs and implications of capital regulation,
but also by the unique characteristics of bankank& can create liquidity precisely because
deposits are fragile and prone to runs. Increasezkbrtainty makes deposits excessively
fragile, creating a role for outside bank capi@ileater bank capital reduces the probability of
financial distress but also reduces liquidity dedt(Diamond et al, 2000, pp 2431).

Benston and Kaufman (1996) and Dowd (1999, 200@)eathat capital regulation is both

unnecessary and incapable of improving banks’ aapisition more than banks could do on

® For an overview of the input parameters of the B&$BB capital formula we refer to appendix 1 a&d

0 This is also confirmed by the current crisis whigneexample in the States, banks are allowed laxale zero
capital to loans that are hedged with credit defawhps. However this ignores the counterparty aisdt the fact
that these instruments often have no collateral.



their own In Dowd's view, shareholders can enforce propdd bishavior. Flannery and
Ranjan (2002) show that the observed increasepitat@n US banks especially in the second
half of 1990s can to a large extent be explainednbyket discipline. Over the past decades
bank’s counterparties have become more aware of ékposure to a bank’s default risk.
Also Marini (2003) argues that market-determineckle of bank capital can substitute for
regulatory oversight. Previous empirical studiegestigating the impact of regulations on
equity in the 60s and 70s (Peltzman (1970), Mirkfi¥6), Dietrich et al. (1983)), also found
regulations did not have an impact on capital kevélingo (1975) is an exception. Yet,
Dietrich et al. (1983) show that Mingo’s finding$ significant regulatory influence is a

proxy for binding deposit rate ceilings, which lesihks toincrease capital to lure depositors.

But even when regulations has an impact on thetaldpivels banks maintain, it is unclear
whether increased ex-ante capital requirementsndeeid reduce systematic risk. This is
especially relevant taking into account that curmegulations pay a lot of attention to the
narrow objective of reducing individual bank fagurather than to credit crunch externalities
(Kashyap et al., 2004). Blum (1999) argues thaitahpdequacy requirements might not
reduce risk. Kahane (1977), Koehn et al. (1980) kim et al. (1988) show that the effect of
bank capital on the overall safety depends onigkeaversion across banks. More stringent

capital requirements could make the banking systela whole more or less risky.

It is generally accepted that tighter capital ragoh will in the short run result in credit
rationing, whereas in the long term it might ingeé#otal lending due to the increased capital
cushion. However, there is a clear lack of conseiirsliterature, about the effects of capital
requirements on bank behaviour (Van Hoose, 200@n Hoose (2007) gives an overview of
theoretical models predicting the effect of capitgulations and shows that the overall effect
on bank safety and soundness stays ambiguous. Kaiedin(1980), Keeton (1988) and Kim
et al. (1988) show that a relative increase in tygcan have both a positive (increase) and
negative (decrease) effect on the bank portfok&.riHowever Furlong et al. (1989, 1990)
only found a negative effect on portfolio risk f@lue maximizing banks with publicly traded
stocks. This was again contested by Gennotte amel @991) under the assumption of
decreased return on investment. Lane et al (19896ry and Berger (1991b), Cole et al.
(1995) empirically show a negative relation betwtenlevel of equity and the risk profile of
a bank. However Thomson (1991) argues that the wequity has no direct effect on bank

performance.

John et al. (2000) argue that capital regulatioghtnnot be the ideal tool to control risk. They

show that the effectiveness of capital regulati@pehds on the available investment



opportunities. More recently Jeitschko and Jeu@§%2 investigated the link between agency
theory and the risk-bank capital relationship. As be expected they find that the incentive
effects of bank capital depend on the agent thatinktes portfolio decision making.

Looking at the impact of the adverse selection lgmbon the importance of bank capital,
Morrison and White (2005) find that unregulated kiag system can only be efficient when
the monitoring cost is small. However, it is cléaat if banks respond to capital regulation by

making riskier asset choices, the capital cushitincvgappear.

However the role of pillar 1 under Basel Il can et restricted to a safety buffer against
unexpected shocks. It is expected that it will @ea change in risk culture in financial
institutions all around the world by encouragingpiovements in the quality of risk
management practices; by the increased disclosgeirements and because of the fact

capital reserves will better reflect potential diet@tion in expected losses.

Now we have developed an understanding of the ledilon, objectives and usefulness of

regulatory capital, the next paragraphs will go enioto detail on economic capital.

2.2. Economic capital

Next to the regulatory requirements, financial itn§bns calculate their own economic
capital reflecting the unexpected losses and takeaccording to the specific characteristics
of their portfolio (Jackson et al., 2002). Over {eest years, the notion of economic capital
has broadened from risk and performance measureiméhé determination of bank capital
adequacy. Economic capital can be defined as tlwianof capital necessary to support the
real economic risk a financial institution facefislevolution is partly induced by pillar 2 of
Basel Il, where supervisors want banks to relyrdarnal models to assess capital adequacy,
but also by rapid changes in risk quantificatiod gneater complexity of portfolios. As with
regulatory capital it is the capital a bank needalisorb unexpected losses over a certain time
horizon at a given confidence let/elEconomic capital is a risk measure that doessagt
anything about the amount of capital held, it ceexivith accounting and regulatory capital.

Further, economic capital allows an adequacy assagsof the bank’s overall capital.

Economic capital is mainly used for internal rislkamagement purposes, but has different
applications. Depending on the objectives of th@l #nd availability of data, a different

1 The confidence level will depend on the bank’stahce for credit risk, which is reflected in issded external
rating.



methodology is required. The relevance and usedslioé economic capital depends on the
extent to which senior management realises theitapoe of the economic capital measures
(BCBS, 2008). One of the major challenges in ecdoooapital calculation is risk
aggregation. Economic capital typically covers dradk, market risk (including interest rate
risk), operational risk, concentration risk andasnetimes extended to business/strategic risk,
counterparty risk, insurance risk, model risk &tbe individual risk components are often
estimated while ignoring potential interaction effebetween theth Besides the interaction
effect, also differences in horizons, confidencelg etc. might bias the calculations. As was
mentioned before, in this paper we will mainly fecan credit risk. Portfolio credit risk
models are a fundamental input in economical chpitadels and the main challenge in this
area is the accuracy and stability of correlatistingates, especially in stress times (BCBS,
2008).

Although regulatory capital and economic capit@ different, they are both a reflection of
the risks embedded in transactions. However, iihjgortant to keep in mind that also under
Basel Il regulatory capital is not a substituteeabnomic capital (Araten, 2006 and Burns,
2005). Recent papers (Jackson et al., 2002; E&zatdal., 2006 and Jacobson et al. 2006)
argue that also under Basel Il, regulatory and econ capital have different determinants.
Regulatory capital is estimated at a transactioallbased on risk weighted assets with PD,
LGD, EAD and remaining maturity as inputs. It issgmed to guarantee the stability of the
entire system and is thus more conservative inaicerdspects. The credit risk economic
capital framework can recognise concentration rizskd diversification benefits that arise
from regional and industrial diversification. Fuetimore the credit risk EC framework can be
value based, where it does not only take into atcdefault, but also up and downgrades. In
economic capital the additional risk drivers cartddeen into account and for EC calculations
no cap and floors are required to risk drivers.aA®gsult EC should be a better reflection of

the actual risks embedded in the transaction tegulatory capital.

The prevalent differences are partially inducedthy different objectives regulatory and
economic capital target, e.g. financial soundness @ptimization of business strategies,
respectively. Carey (2000) indicates that the ssxca# Basel 1l in matching economic and
regulatory capital will depend on the degree toolkhihe IRB approaches will take into
account portfolio differences related to maturigyanularity and risk characteristics. The
interviews we have conducted (infra) show thatdteme big differences in the way banks are
addressing economic capital. In some banks it haged quite some acceptance over the past

12 Only few financial institutions are using more adeed techniques (e.g. copulas) to address this.



years, in others it is still in its infancy or &tilot part of their strategy. But also those banks
that are already more advanced, use different igahsg, include different kinds of risks etc.
So the inputs that feed economic capital modefsdif lot.

The table in appendix 2 gives an example of paédifferences between regulatory capital
and economic capital. As the calculation of ecomorapital within a financial institution and
the observed differences with regulatory capitgleshel on the model and parameterization of
model inputs, we have added a more detailed owerbietween both capital numbers in
appendix 3. For a detailed comparative analysith@fexisting credit risk models we refer to
Crouhy et al. (2000) and Allen (2004). The tabldudes some of the main features of KMV,
Credit Metrics and Credit Risk+, which are assur@de reasonable models to quantify
economic capital (Crouhy et al. (2000)). This ¢ald not intended to give an exhaustive
overview of all the features of the different ctaibk models that exist, but rather to give an

idea of some important differences between them.

Ill. Regulatory and economic capital: practice

The theoretical overview in the previous paragraphsws that even though the recently
introduced Basel Il framework should result in gtier convergence between regulatory and
economic capital, also under Basel Il regulatoryd atonomic capital have different
determinants. Both capital numbers move in the sdingetion, but not with the same slope
and speed. Notwithstanding the fact that Baselill mot be able to fully align regulatory
capital to the risk profile of the bank, it is exped to make the two capital numbers converge
and as such will impact the lending behavior. WhBasel | offered a leeway for capital
arbitrage by choosing higher-risk assets withirheggk category, Basel Il is ought to offer
fewer possibilities for regulatory arbitrage and sagh should increase financial stability.
However these are theoretical expectation and up mow, due to a lack of data, the
empirical match between economic and regulatorytalappquirements and the strength of
the match remains practically unexplored (Jacoles@h. 2006).

In the next part of this paper we will look at hesonomic and regulatory capital calculations
are done in practice. Based on the interviews, Wledavelop an understanding about current
practices with respect to general credit risk manaant, internal rating models and
regulatory and economic capital. This will allow igs set the current scene and to draw
conclusions with respect to regulatory capital taglge and the creation of a level playing

field. As only from 2007 banks have started impletitgy Basel Il and as a consequence only



recently real data has become available, all tlexipus empirical papers that look at the
expected effect of Basel Il on financial stabityd/or lending behaviour (e.g. Reisen (2001),
Griffith-Jones (2003), Liebig et al. (2007)) usepagximated capital numbers and not real
capital numbers. To the best of our knowledge, ithtke first paper to address this issue in a

qualitative way after Basel Il implementation.

3.1 Empirics: setting the sceng&

Based on a detailed literature review and the contsnef academics and practitioners we
developed a survé{that was used as a guideline during interviewh séveral banks around
the world. The following banks were involved inghiesearch: U.S. Bank, Barclays, HBOS,
HSBC, ING Belgium, KBC, Dexia, Fortis, SEB, Landbduediet, Axa, Metrobank,
Jyskebank and KHB bafik After the interviews with the banks we have ivi@wved some
supervisors to check their opinion. Given the ateritiality we are not allowed to reveal
which supervisors participated, however when reievee will mention their viewpoint. All
interviews were conducted in the course of 200&rdasel 1l implementation. As such this
is the first paper that sets the Basel Il scenedas reality rather than on expectations.

For the purpose of our research, it was espedialportant to involve banks from different
size, geographic location etc. As we do not haeeiritention to give an exhaustive overview
about differences and similarities across regiam$ sizes we are convinced that potential

selection/response bias are not an issue here.

3.1.1 Credit Risk Management

Taking into account the recent macro-economic dimig, the new regulatory framework
and the relaxing of lending standards (e.g. Zirggg®08)) it is interesting to see how credit
risk management has evolved over the past yeais.s€htion describes how banks perceive
the credit risk management currently in place. Mspecifically we look at whether banks
have experienced an evolution in credit risk mansag over the past years and if so, which

part they attribute to Basel II.

With respect to the quality of credit risk managatneurrently in place, ten banks feel it is
good and four feel it needs to be further imprd¥ethe latter are the four smallest banks in

our sample. This finding is in line with literatutieat states that larger banks are often less

13 All the info that is listed below is based on thierviews except when we explicitly mention a refere.

1 The questionnaire is added in appendix 4.

5 Given confidentiality of the answers we are navaéd to distribute them individually per bank.

5 No one was convinced of the fact that currentitrigk management practices were very good.



risky, due to diversification and economies of secahd scope in screening and monitoring
(Jokipii et al., 2008 etc.). If you have lower risiteris paribus your risk management will be
perceived to be better.

Notwithstanding the fact that credit risk has beeamore complex (see Altman et al. (2000),
Keys et al. (2008) etc.) all investigated persamscanvinced that the credit risk management
in their bank has improvédover the past years either to a big or a lesstn&k This
perception is interesting when combined with thadifigs of Zingales (2008) and
Dell'Ariccia et al. (2008) that show deterioratiam lending standards. So in a time where
credit risk has increased and credit risk managétmas improved we witness a relaxing of
lending standards. One explanation for this findsghe ongoing search of banks to boost
shareholder value resulting in excessive risk @kifhis risk-taking behavior is stimulated
when the true economic risk is not reflected initedpregulation® resulting in adverse
selection and regulatory capital arbitrage. (Re)8gzation is a way to address high risk
exposures while keeping profit at a high level. Sehpractices are confirmed by Keys et al.
(2008) who show that loans that are more eligibteskecuritisation experience a 20% higher
probability of default. As a response to the cur@isis where collateralized debt obligations
comprised of asset-backed securities the so-cabedcuritisations showed to be highly
correlated with systematic risk, Basel Il requieebigher capital charge. Furthermore, under
Basel Il liquidity lines extended to support adsatked commercial paper (ABCP) conduits
will require higher capital requirements by elinting the distinction between short-term and
long-term liquidity facilities. On top of that theommittee has also proposed for banks to
obtain comprehensive information about the undegyexposure characteristics of their
externally-rated securitization positions. Failtweobtain such information would result in
higher capital requirements. However as the Bdskhimework fails to clearly define how
supervisory authorities should evaluate risk transit is highly possible that a significant
level of regulatory capital arbitrage will remain éxist especially among different countries,
which ultimately may hurt the level playing field.

Van Hoose et al. (2007) investigated the role baapktal plays in the safety and soundness of
the banking system and conclude that because thkettual underpinnings of Basel Il are

not really strong; the impact of pillar 1 on fingadcstability is ambiguous. However it could

Y The interviews revealed that the changes have tpkee in several domains ranging from portfolio
management, risk rating systems, guantitative nsodelpital adequacy calculations, more proactieditrisk
management, credit culture, organisational strecttentralised risk information system to more nidesed
decisions in credit approval process.

18 Linked to size, it seems smaller banks tend togiee the evolution in credit risk management more
as “big improvement”, where larger banks mainlyiéate “slight improvement”.

¥But also deposit insurance guarantees resultimgoiral hazard.



be argued that the recent positive evolutions @ditirisk management are consequence of
Basel Il and therefore the new framework has arminmguous positive impact on financial
stability. As such, it is relevant to understandawis triggering the positive evolution and

more specifically whether Basel Il plays a rolehis.

A first important trigger seems to be data qualitg.was already predicted by Altman et al.
(1998), significant improvements in data on histakidefaults and loan returns allow banks to
improve risk management. On top of this, nine baaks convinced Basel Il was a direct
trigger; where five banks claim Basel Il had nothio do with it. Mainly the larger banks are
convinced that the positive evolutions were notucetl by the regulatory framework and
would have taken place anyhow. However at the damethese banks are convinced Basel
Il has structured and speed up things. More spadlfi Basel Il seems to have contributed in
several way$’ At first by encouraging data quality and data Eality, two things that are
key in risk management. Furthermore by making msknagement more structured and
harmonised and by changing risk culture. Quite sdaweks stated that Basel Il seems to
guide business sense as it forces top managembatdome more aware of the importance of
risk management. Even banks that have always hgaiyhisk oriented are forced by Basel
Il to measure things in a more exact and consistenyt The above shovwiasel Il has played

a role in the evolution of credit risk managementdll banks albeit in an indirect way. This
finding is also in line with the initial perceptidranks had with respect to Basel Il. Besides
the potential capital relief, most banks were cooed of the impact Basel Il could have on
risk management. Also the supervisors stressedhbatiea of Basel Il is not to lower capital
requirements, but to make them more risk sensitive.

The current crisis has underscored the importafiegfective credit risk management as a
key component to financial stability. As such Basé really important if not for the capital
cushion as such be it for the impact on risk meament and awareness in banks. Of course
better risk management and measurement does nesszidy result in a reduction of
regulatory capital arbitrage and as such we agidgeWan Hoose (2007) that the net effect of

Basel Il on financial stability is double (infra).

With respect to the credit risk measurement, wdcaofuite some consistency mainly
enforced by Basel Il. For instance all banks agpbne year credit horizon and recognise the

Basel Il default definition as a default event. Hwer when we further look into the

20 All identified triggers except one have a directrmlirect link with Basel II.



pragmatism beyond Basel Il, we notice consideralifierences. Indifferent of size, only
50% of the banks have defined a materiality thriesfar the default event and only 64% of
the investigated banks use other triggers thanlBlasetheir default definition.

3.1.2 Internal rating model

Mainly over the past decade ratings have gaineditapce due to Basel II, the further
development of credit risk models, their use incured finance etc. (Carey et al. (2001),
Altman et al. (2002), Saunders (2002), Van Gedtedle(2009)). The next part gives an

overview of rating model practices in the intervegiAbanks.

All banks, except of& are using an internal model that calculates P® l2BD?. When
building a credit risk model, a bank has to decidahe rating philosophy. The time horizon
of assessing the creditworthiness of borrowerssgigaing ratings which is part of the rating
philosophy is on a spectrum between point-in-tiT) and through-the-cycle (TTE)
Even though this is an arbitrary distinction, thesen rating philosophy influences many
aspects ranging from pricing, credit and portfationitoring to level and volatility of capital
requirements and as such has an important impadtotn financial stability and the level
playing field. If the PD assigned to a rating grasifixed, a TTC rating system will result in
relatively stable regulatory capital requirementbiereas a PIT system will produce more
counter-cyclical capital requirements. As suchgrider to reduce the incentive for regulatory
capital arbitrage it is important that the ratingilpsophy is consistently applied in both
regulatory and economic capital.

Banks seem to apply very different rating philodephhowever the chosen philosophy is
applied consistently across asset classes. This Ifne with Treacy et al. (2001) who
conducted a survey of rating practices at the &fekt US banks. An important reason why
banks opt for a certain rating philosophy seembet@ragmatism and data availability, but
also credit cultufé and competition. Furthermore some banks also #eftinthat the rating

%L That bank is already making its first steps tdding a credit rating model
22 Most banks have a rating model for all asset elas®d three only have a rating model for certséeclasses
ggnain_ly corporate internal rating mod_el). o B

Point-in-time (PIT): the rating gives an indicatiof the borrower’s current condition and/or most
likely condition over a short chosen time horiztypically one year.
Through-the-cycle (TTC): the ratings give an intiima on the borrower’s creditworthiness, based on a
full business or economic cycle.
Hybrid: the rating is in the area between PIT ai€CT

24 Credit culture refers to an implicit understandihagt certain underwriting standards must be
maintained even in the face of constant revenusspre.



philosophy was coincidence rather than a well leddrchoice and that it was partly inspired
by rating agencies and supervisors. Furthermoreryeme agreed there is no model that is
completely PIT or TTC and as such they are condribat some surfing through the cycle is

unavoidable.

Besides the difference in rating philosophy, albe number of rating classes differs
significantly across banks. Eight financial indiitns have the same number of rating grades
across asset classes ranging from 7 to 23. Thisrelifce in granularity across banks is
mainly induced by the differences in portfolio amibdels in use. Internal ratings systems
with many grades are more expensive but espedaitlyrofitability analysis fine grained
distinctions are necessary to support risk-retuage-offs. Even though there is a large
difference in granularity, all banks are convindbdt there is a large homogeneity in each
rating class of the bank’s internal rating system.

It is important to note that some banks use differating philosophies depending on the
purpose of the rating. For instance one bank uBe$oP pricing and impairment and TTC for

capital calculations. This practice could be anitanithl stimulus for capital arbitrage.

3.1.3 Regulatory and economic capital

We will now look at the way regulatory and econoroapital are calculated and how this

differs across banks.

Even though it is often argued that mainly largaksawill apply the IRB approach and that
smaller banks will opt for the standardised appnoaee find no link between the size of the
bank and the approach a bank is adopting. Thisdcouply that the level playing field is
stimulated by Basel Il. Furthermore, all banks séerhave the intention to move to the IRB
approach and most of them even plan to implemenadvanced IRB approach. An important
reason for this finding is the better competitivesition that is induced by the IRB approach.
Depending on portfolio risk, advanced IRB couldutegn the highest capital relief, freeing
up resources that can be used for other purposasev¥ér, most banks indicated that the
main advantage of IRB is the fact that it enablaskis to have a better understanding of the
relationship between risk and return. As a secaombthird advantage banks indicated a better
understanding of risk concentration and more cotapleand timely risk data. This again
confirms that the main issue in capital regulai®mot necessarily the ultimate capital level
but rather the impact it has on credit risk manag@npractices. These findings should also

positively contribute to regulatory capital arbgeaas the IRB approach can be regarded as a



compromise between a purely regulatory measureadfitcrisk and a fully internal model
based approach and as such might result in a higlecgence between regulatory and

economic capital.

In reality, only a small fraction of the bankingssgm is constrained by regulatory capital
requirements. In practice many financial instao8 hold capital in excess of the required
amount®. Also during the latest financial crisis, banks@mtered the financial shocks with
capital cushions significantly above regulatorye#irolds. However and partly due to
procyclical behaviour, the overall cushion seenwalthin. A big challenge for banks is the
way they deal with uncertainty about the scale axfsés they can face in a less benign
economic and financial environment, and the sizéhefcushion they have to build against
that uncertainty. Risk management tools rely otohysand experience which makes it very
difficult to assess potential future losses forawetive financial instruments or unseen
financial shocks. The latest Qualitative Impactd$t§QIS 5) that measures the expected
impact of Basel Il on the industry even shows thataverage and especially under the
advanced IRB approach, the minimum required castaxpected to drop relative to the
current accord. In response to this expected dmaggulatory capital, banks in the US will
have to maintain a 3% tier 1 leverage rétas an additional safety measure. Also in Europe
there are advocates of this “US leverage ratigirevent capital of falling below a level that
comprises financial stability.

Also in our sample all banks hold capital well abdlie required minimum. It is difficult to
empirically distinguish different underlying detdémants of bank capital buffers. Differences
can be induced by differences in access to fundihgreholder structure, portfolio risk etc.
(Jokipii, 2008). Due to the diversification effeetonomies of scale in screening and ‘too big
to fail’ principle, larger banks are expected tddhemaller average capital buffers. However,
we find no evidence for this for this in our sam@Banks listed several reasons why they hold
excess capital, amongst others, external ratingreslolder requirements, procyclicality etc.

One bank stated they used economic capital to dexidhe capital buffer.

In our sample eleven banks are currently calcudagiconomic capital. In a number of banks
it was introduced in the early nineties, in othémas introduced only very recently. In a few
banks it has gained quite some acceptance ovg@aiteyears, in others it is still in its infancy
or still not part of their strategy. The confidenogerval for economic capital ranges from

99.9 (Basel Il pillar 1) to 99.98. The economicitalpmodel itself differs a lot across banks.

25 The main reasons why banks hold excess capifaldsoid any supervisory intervention, to qualify £ertain
activities, or the fact that Basel Il fails to rgoize certain types of risk (e.g. business riskation risk®).
% The leverage ratio equals core capital as a ptrgerof non-risk weighted assets



Four banks use a default-model where the othemsehg on a market value model. For most
banks MKMYV is a fundamental input, two banks udiapil capital and one bank uses Monte
Carlo Simulations and moves in the direction ofdiMetrics. No bank is using a reduced
form approach for its economic capital calculatiofise biggest difference across banks lies
in the parameters that are included in their ecooooapital calculations. Besides the
regulatory ingredients credit, market and operatiaimsk, only in a few banks economic
capital also includes interest rate, business,tagipnal risk etc. One bank stated they try to
capture all risks they are confronted with and ¢hdsks that are difficult to quantify are
covered by an arbitrary buffer. Furthermore, ondwesr banks are explicitly recognizing
concentration risk and one bank recognizes coratrrisk implicitly through conservative
credit risk calculations. On top of that only orenk is explicitly recognizing the correlation
between different risk factors and only one bandsudifferent risk and correlation curves to
tolerate greater PD volatility depending on theitess cycle.

The above clearly shows that where banks tendrigezge with respect to regulatory capital
practices, there are still big differences acroaskb with respect to economic capital

calculations.

Jones (2000) pointed out that the underlying factbiiving regulatory capital arbitrage will
remain to exist unless economic and regulatory areasof risk converge. Diversification
and concentration effects create the biggest gapele® economic and regulatory capital.
However the above shows that current practice weipect to economic capital calculations
is still not to its full potential, which could impthat in future due to better correlation and
concentration measurement, the gap between regulatal economic capital could even
further increase. As is depicted in appendix 5¢ algferences in the PD, LGD and EAD
parameters play an important role in the divergdreteveen both capital numbers. On top of
that, for most of the interviewed banks regulatoapital is higher than economic capital.
Taking into account that regulatory capital arlggras widely perceived as a “safety valve”
for reducing the adverse effects of regulatory tedpiequirements that exceed levels
commensurate with the bank’s underlying econonsik, ihis implies that also under Basel Il
incentives for RCA will remain to exist. Furthermrsoby stimulating economic capital

calculations that better reflect the true risk, REAIld even increase in some cases.

At the same time most banks acknowledge that ecunoapital is currently not used to its
full potential, and that it often has the same aseegulatory capital. In future, they expect to
use it for identifying concentrations in the politicand for measuring and managing risk.



As Basel Il will increase regulatory capital forgher risk exposures the flow of funds to
these lower rated counterparts is expected to @rap Griffith-Jones, 2003, Reisen (2061))

Credit decision will always depend on the expectedd over a minimum margin where
credits priced below minimum margin are not prdiigaand will not be supplied. Taking into
account the more conservative features of regylatapital, you could argue that regulatory
capital is too expensive and that economic catal more valid input for pricing. In reality

most of the interviewed banks still rely on regafstcapital for loan pricing. However there

is a tendency that in the near future banks wiyl nreore on a combination of both.

The above clearly shows that current practicegdéflot across banks especially with respect
to economic capital practices. The fact that basgam to move in the same direction for
regulatory capital could imply that Basel Il is @&l increasing the level playing field.
However for economic capital practices there if stilong way to go. Absent greater
convergence, regulatory capital standards seenndddb become increasingly distorted due
to further financial innovations and improved andwnmethods for economic capital
calculations and RCA. So even though Basel Il hagstive impact on risk management
practices, the impact on regulatory capital arg#graand associated financial stability is
ambiguous and will highly depend on the financratitutions, which in itself will again
distort the level playing field.

IV. Conclusion

In order to promote financial stability, regulataythorities pay a lot of attention to capital
regulation. This paper shows, it is not that stifiyward to find an accurate, easy to
calculate capital ratio and that the effect of tapiegulation on both risk mitigation and level
of capital is highly contested. In addition to tiegulatory requirements, financial institutions
calculate their own economic capital reflecting timexpected losses and true risk according
to the specific characteristics of their portfolithe recently implemented Basel Il framework
should result in a further convergence betweenlaggny and economic capital.

In assessing the impact of Basel Il on financiab#ity, through reduced regulatory capital
arbitrage, it is crucial to develop an understagdifi the determinants and the relationship
between regulatory and economic capital. We havgirgally investigated the above using
the insights gained during interviews with sevetaief risk officers. Three areas are being
discussed: general credit risk management, interatahgs and regulatory and economic
capital. By commenting on the differences and Igirities across the financial institutions,

%" Qualitative impact studies and associated outcatteady reduced the fear of the huge impact of
the new accord on lending to high risk borrowerg.(8MEs/emerging countries).



we have set the current scene with respect to Bhselplementation and regulatory and
economic capital calculations. In doing so, we halge addressed another objective of Basel
I, the creation of a level playing field, albait&n indirect way.

Banks seem to move in the same direction for régryjacapital which could imply that Basel

Il is increasing the level playing field. However feconomic capital practices there is still a
long way to go. Absent greater convergence, regujatapital standards seem destined to
become increasingly distorted due to further fin@nmnovations and improved and new
methods for regulatory capital arbitrage and ecdoarapital calculations. So even though
Basel Il has a positive impact on risk managemesttizes, the impact on regulatory capital
arbitrage and associated financial stability is gubus and will highly depend on the

financial institutions, which in itself again dist® the level playing field.

The present system focuses on mitigating the riskamk specific shocks rather than on a
systematic shock. Banks are not induced to talkeaotount the negative externalities of their
decisions on financial markets as a whole. Basieldlready a big improvement, as it is more
risk sensitive and as it promotes risk managemmattipes. However we are not convinced
that this is sufficient to reduce the perverse mhves induced by capital arbitrage

opportunities.
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Appendix 1: some intuition behind the IRB approach

The philosophy of the IRB approach is based on ftegquency of bank insolvencies
supervisors are willing to accéptBy means of a stochastic credit portfolio modabital is

28 As mentioned before, in order to prevent morabhdzonsiderations for banks to take too much
risk, it is not advisable to completely eliminate tcredit risk.



set to assure that there is only a very small pfesdd probability for the amount of
unexpected loss to exceed the amount of capitaletBasel Il, capital is set to maintain a
fixed confidence level of 99.9%, implying that thebability of a bank to suffer losses that
exceed capital is on average once in a thousang.y€ar the model used in Basel Il to be
widely applicable, it has to be a portfolio invariamodel, i.e. the capital required for an
exposure only depends on the risk of that expoanidenot on the portfolio it is added to. As a
result of this model restriction, the risk weighin€tion under Basel Il is based on an
Asymptotic Single Risk Factor (ASRF), where all teysatic risk that affects borrowers is
captured in one single risk measure (Gordy, 2008k underlying assumption is that the
bank’s credit portfolio consists of a large numloérsmall exposures. If this holds, the
idiosyncratic risk associated with an individuaamois cancelled out and only the systematic
risk remains. In the ASRF approach, there is only systematic risk factor, implying that all
loans in the portfolio are subject to the sameo$@barket conditions. As a result, for a large
portfolio of loans, the total capital requirememjuals the weighted sum of the marginal
capitals for individual loans. The model was furtepecified taking into account Merton’s
(1973) and Vasicek’s (2002) ground work and resluitethe following risk-weight function:

K =|LeD ON|a- R)* 0G(PD)+ (R/(1- R)™ 0G(0.999)| - PDOLGD| 0 - 15b(PD)) ™ O
(1+(M -25)Cb(PD))

This formula calculates the conditional expectesslbased on conditional PDs and downturn
LGDs. The average PDs that are provided by banitseftect normal business conditions are
being transformed in conditional PDs reflectingaddf rates based on a conservative value of
the systematic risk factor, through a supervisopping function. As there is no such
function for LGDs banks are expected to provide L@&lecting economic-downturn
conditions. The conditional expected loss includegh expected and unexpected loss,
however as it was decided that capital should oaler unexpected loss (the UL concept), a
correction for EL is required. Further, there iscah maturity adjustment taking into account
that long-term credits are riskier than short-temmadits and that these maturity effects are
stronger for obligors with a low default probalyiliThe degree of the obligor's exposure to
the systematic risk component is reflected in tesef correlation (R). Under the IRB
approach, the asset correlations should be detedmimsing a formula of the Basel
Committee. These formulas are based on the obgmmv#iat asset correlation increases with
size and decreases with increasing PD (Lopez, 2004hould be noted that the latter has
been contested by several studies (e.g. Dietseth.,e2004). As retail and SME credit are
found to be less prone to systematic risk, thesmdowill receive another treatment than

corporate loans and will require less regulatompitehfor a given default probability. Besides



the fact that the above function does not explicithke into account portfolio and
diversification effects, it also ignores the poiaintorrelation between PD and LGD and by
doing so it potentially underestimates the cap#glirement.

Appendix 2: Difference between econic and requlatgrcapital, an example




Regul model

Input:

Frequency and severity loss
distribution and other factors

10-day VAR plus specific risk
charges

PD, LGD, EAD and some
maturity data, Basel Il risk
curves used to capture corr,
credit losses related to default

Internal model

Other model differences:

-Cl

-Input parameters

Minimum regul cap —

Converge? <+— Economic cap

Input:

Measure of asset./ earnings
volatility

Funding sources and stress
scenario analysis

The results from EVE
(Economic Value of Equity)
and duration GAP analysis

Frequency and severity loss
distribution and other factors,
subjective judgement

VAR over liquidation period
plus stress scenario analysis

PD, LGD, EAD and M, true
corr, credit losses related to
changes in credit quality

Vector analysis of risk corr,
copulas, variance-covariance
matrices




Appendix 3: Comparison between requlatory and ecomuic capital

Economic  capital- | Economic  capital- | Economic capital- Regulatory Capital
CreditMetrics Credit Risk+ KMV

Definition of | Mark-to-market Default mode MTM or DM DM

risk % (MTM) (DM)

Purpose Investment decisions, Investment decisiong, Investment decisiong, Financial stability
RAROC- RAROC- RAROC-calculations, | External reporting
calculations, risk4 calculations, risk{ risk-mitigating actions
mitigating  actions, mitigating  actions,| consistent risk-based
consistent risk-based consistent risk-based credit limits, and
credit limits, and| credit limits, and| rational risk-based
rational  risk-based rational  risk-based capital allocations.
capital allocations. | capital allocations.

Model Credit migration| Actuarial approach Structural (Merton| Structural approach

approach (Merton based option Reduced-form mode| based option pricing) (single factor)
pricing) approach approach (multiple

factor)
Credit event Credit migration Random default rateDistance to default Default
(with Poisson
distribution)

Risk horizon | Can be chosen (doesConstant timgl Can be chosen (from jal year
not require a one horizon (e.g. 1 year) few days to several
year horizon) or hold-to-maturity| years)

horizon

Risk drivers Asset values (proxied Expected default Asset values Standardised: exterpal

by equity price) rates (no assumptiorjs rating
about the causes of IRB: depending on mode]|
default)

Data issues Likelihood of (joint) | Parsimonious  dataData: equity prices| Standardised: external
credit quality| requirements (meancredit spreads, corr andrating
migration, valuation loss rates and logsexposures IRB: depending on mode]|
estimates severities)

Data: transition| Data: default rate
matrix, credit| volatility,

29 MTM models also include credit migration risk, Dibdels only distinguish between default and
non-default.



spreads, yield curve,

macroeconomic

=Y

LGD, corr and| factors, LGD and

exposures) exposures
Confidence Based on targetBased on targetBased on target ratingBased on target rating ¢
level rating of FI, rating of Fl, of FI, A- (=99.9%)

E.g. AA- (= 99.95%) | E.g. AA- (= 99.95%) | E.g. AA- (= 99.95%)
Risk Ratings Exposure bands Distance to default aridatings

classification

(credit homogeneous

issuers within one
rating class ang
transition

probabilities are

based on historical

frequencie®)

expected defaul
frequency (EDF)
(issuer specific and
function of capital
structure, volatility of
returns

asset an

current asset values)

[

PD,
EAD

LGD,

Basel II models, R
squared and maturity
-PD

Basel Il models, R;
squared and maturity
-PD

I R
squared and maturity
-PD

Basel models,

Basel Il model

-PD subject to min of
0.03% for all asset classé

except sovereigns

PS

-DownturnLGD
-Maturity remaining
Full Maturity Full Maturity Full Maturity contractual tenor:
-floored at 1 year
capped at 5 year
-not applicable to retai
Recovery rate | Variable (Beta| Constant Constant or random Constant
distribution) (taking
into account
uncertainty)
Valuation Discounted value of Not used Option pricing| Standardised: not used

future CF beyond on

year and discount
factor is the forward

yield curve

methodology applied t

more specifically the
Martingale
(discounted
CF based on

expecte

contingent cash flows;

approach

riskr

b IRB: depending on mode

d

%0 KMV has shown that this does not hold in realitylanight result in an adverse selection of
corporate customers in banks (Crouhy et al. (2000))



neutral probabilities)

Interest rate Fixed credit spread Constant Constant Standardms#dised
IRB: depending on mode
Income Not used Not used Risk-free  rate  gnbot used
expected loss as proxy
for expected income
Correlation Based on  joini Assumption of| Based on joint Simple, parameterized
probability of | independence or probability of | Does not use
multivariate  normal correlation with| multivariate normal industry/country
asset expected default ratel asset returns
returns(determined (determined by firm
by firm specific, specific, country and
country and industry industry factors)
factors)
Concentration | Recognised Not recognised Recognised Not recognised




Appendix 4: Questionnaire on Bank Capital and Credi Risk®!

GENERAL INFORMATION ABOUT THE BANK

Name of bank:
Country where headquarteris established:

What is the primarpusiness activityof the bank?
Universal bank
Retail bank
Wholesale bank
Investment bank
Private bank
Other:

To which of the followingypes of banksdoes your bank belong:
Local general bank
Subsidiaries of foreign bank
Consolidated international bank
Non-consolidated international bank
Branch of foreign bank
Other:

Could you please indicate tipart(s) of the world where the bank is active:
Continental Europe
UK
Australia
Northern America
Southern America
Asia
Other:

If available, please providéie external rating of your bank given by:
Moody’s:
Standard & Poor’s:
Fitch:
Other:
Not available
No idea

In case you are a subsidiary and you do not havatiag, please give the rating of your
mother company

Indicateyour desired external rating:

31AII balance sheet numbers are expressed in Euedas the exchange rate prevalent on 4 Februarg Q0.
Dollar in Euro: 0.778271, Pond in Euro:, 1.107B4nish Crown in Euro: 0.134174)



No idea

In case you are a subsidiary and you do not havatiag, please give the desired rating of
your mother company

How would you describe thmurrent credit risk managementwithin your bank?
Non existent
Poor
Needs improvement
Satisfactory
Good
Very good
No idea

How did credit risk managementwithin your bankchangeover the last years?
No change
Slight improvement
Big improvement
No idea

Please indicate in whéitlds these changes have taken place.

In case you filled out “Slight improvement” or “Bignprovement”:why have credit risk
management measures improved? (Please rank withest=2 = ¥ best etc. further it is not
necessary to rank all options)

In order to be compliant with the New Basel ércc

It is a result of better knowledge on how t@msee and manage credit risk

The quality and availability of the data hasrbamproved

The bank has been restructured

Senior management has become increasingly af/ére need to manage credit risk
Other reason:

Was Basel Il a trigger in the development of credik management?
Yes
No
No idea

In case Basel Il was a trigger, could you explawh

How do you expect that thmurrent credit crisis and liquidity squeeze will impact the credit
risk management in your financial institution?



Do you think in case think Basel Il would alreadyvd been implemented in early 2000 that
the extent of the current crisis would be less?

Yes

No

No idea

Please explain your answer in the previous question

What should happen with the current regulatory mmment to circumvent what is currently
happening in financial markets?

These next three questions are only relevant fantes in which Basel Il is not obligatory.
If you are obliged to comply with Basel I, plea&g them.

Are Basel Il regulationsurrently present / or do you currently comply with the Basel
regulationsin the credit risk management process within ymank?

Yes, to a large extent

Yes, but only to a minor extent

No, not at all

No, but this will be the case in the future
No idea

If you answered yes in the previous question, pleaslicate what steps your bank is
currently undertaking or has already undertaken?

Implementation PD

Validation PD

Implementation LGD

Validation LGD

Implementation EAD

Validation EAD

Calculation regulatory capital

Irrelevant

No idea



Whatpriority does senior management attach to the implementatiBasel 11?
No priority
Low priority
Medium priority
High priority
No idea

The three previous questions are only relevant dountries in which Basel Il is not
obligatory. If you are obliged to comply with Batleplease skip them and immediately go to
the questions below.

What is your bank’srimary perception of Basel [I1?You can indicate three options at most.
Opportunity to enhance risk management process
Opportunity to enhance corporate governance
Opportunity for a more proactive risk management
Opportunity to increase the use of derivatives émage risk
Opportunity to move from a buy-and-hold strategyniore active loan sales
Opportunity for a greater specialization
Opportunity to lower capital requirements
It will cause more problems than resolve things
It will have little to no added value
Other:
No idea

Whathorizon does your bank use with respect to:
Credit risk:
Market risk:
Operational risk:
Interest rate risk:
Other:
No idea

CREDIT EVENT

Which events constitutedefault eventfor the counterparties of your FI?
Failure to pay (90 days past due — Basel Il dédinjt
Bankruptcy
Cross-default
Restructuring
Repudiation
Moratorium
Downgrade
Other:
No idea

Did your bank define a materiality threshold foe thefault event?
Yes
No
No idea

If you answered yes in the previous question, glédicate the threshold value below:



Do you use other triggers than the Basel Il defdefinition in your pro-active credit risk
management (e.g. 60 days before you start an aotiNection procedure) to 90 days (Basel
)2

Yes

No

No idea

Not applicable

Is your default definition consistently appliadross asset classes
Yes
No
No idea

In case the default definition “Failure to pay'nist consistently applied across asset classes,
please indicate the different definitions (numbkedays past due) per asset class:

Corporates| Banks | Sovereigng Retalil SME
Retail | Corp

Failure to pay definition

No Idea

Not Applicable

INTERNAL RATINGS

As we expect the answers in this part might déienoss asset classes, you can indicate a
different answer per asset class. Please pit when something applies to a certain asset
class. In case you can not distinguish betweeatadasses, please indicate your answer in
the column “all asset classes”.

Does your bank make use of internal rating modetietermine credit risk of counterparties?

All Corporates | Banks | Sovereigns Retail SME
Asset Retail | Corp
Classes

Yes, an interna
rating  model
calculating the
Probability  of
Default

Yes, an interna
rating  model
calculating the
Probability  of
Default and
Loss Given




Default
separately

Yes, an interna
rating  model
that combines
PD and LGD
(EL measure)

Other

No

No ldea

The next questions are only relevant when your leaskan internal rating system. So, if you
answered that your bank uses internal rating modils determine credit risk of
counterparties, please answer the following questidf not, you can skip this part and go to

“Regulatory versus economic capital”

A rating philosophy is the kind of information theting intends to summarize. We are aware

of the fact that Basel Il states the credit horighould be 12 months, however the rating

philosophy is linked to the number of years of obatons that have been taken into account

when calculating the rating.

The time horizon of assessing the creditworthinédmrrowers in assigning ratings is part of
the rating philosophy. Rating models may be charatd as being on a spectrum between:

* Point-in-time (PIT): the rating gives an indicatiofhthe borrower’s current condition

and/or most likely condition over a short chosemetihorizon, typically one year.

» Through-the-cycle (TTC): the ratings give an intima on the borrower’s
creditworthiness, based on a full business or eminoycle.
* Hybrid: the rating is in the area between PIT ai€T

Did you define a rating philosophy for the ratingaels?

All
Asset
Classes

Corporates

Banks

Sovereigns

Retail

SME

Retail

Corp

Yes, our rating
models are PIT]
oriented with 4
rating horizon
of (max) one
year.

Yes, the rating
models arg
hybrid with a
rating horizon
between  oneg

and three years.

Yes, the rating
models arg




hybrid with a
rating horizon
between three
and five years.

Yes, the rating
models are
TTC oriented &
rating horizon
that covers a
full business o
economic cycle
(8-12 years).

No, we did not
define a rating
philosophy

No Idea

For the next question, please, circle the corrawveer for each asset class. In case you can

not distinguish across asset classes, circle trevanin the column “All asset classes”.

If you answered yes in the previous question, dioesating philosophy in your bank differ

across
All Corporates | Banks | Sovereigns| Retail| SME
Asset Retail | Corp
Classes
Industry Y/ N/|Y/N/No|Y/N/|Y/N/No|Y/N/|Y/N/|Y /N
No idea | idea No idea No No /' No
idea idea idea idea
Country Y/ N/|Y/N/No|Y/N/|Y/N/No|Y/N/|Y/N/|Y /N
No idea | idea No idea No No !/ No
idea idea idea idea

If you answered that your bank defined a ratinggsoiphy for the internal rating models,

which were at that point reasons to choose forrtiting philosophy / rating horizon?
State of the economy

Data availability

Procyclicality of Basel Il

Other:
No idea

How many years of observations do you havailable for constructing your rating?

No idea

How many years of observations do yaefor constructing your rating?

No idea

How would your bank like thimternal rating philosophy to be?




All Corporates | Banks | Sovereigns| Retail SME

Asset Retail | Corp
Classes

Through-the-
cycle

Point-in-time

Rather,
through-the-
cycle

Rather point-
in-time

No Idea

Do you feel that somésurfing” through the cycle is unavoidable for each internal rating
system?

Yes

No

No idea

How manyrating grades does your bank have

All Corporates | Banks | Sovereigns Retaill SME

Asset Retail | Corp
Classes

On a portfolio
level
Number:

No idea
Not applicable

On PD level
Number:

No idea
Not applicable

On LGD level
Number:

No idea
Not applicable

When a loan of a startup-compagnterswhat rating class is it assigned to?
No idea

How are “exposure types” that are characteriselihiyed loss rates and/or limited data (e.g.
project financing) assigned to rating classes?



What rating class contains th@ghest number of exposure® Please indicate the
corresponding PD as well.

All Asset | Corporates| Banks | Sovereigng Retail SME
Classes Retalil Corp
Rating| RC: | PD: | RC: | PD: | RC:| PD: | RC: | PD: | RC:| PD: | RC: | PD: | RC: | PD:
Class
No
idea
The internal ratings that are used in your bankraended taeflect
Borrower default risk
Facility risk
Expected loss rate
Other:
No idea
On what kind ofdata do the bank’s internal ratingsly?
All Corporates | Banks | Sovereigns| Retaill SME
Asset Retail | Corp
Classes

Public
available data

Private data

A well-
balanced mix
of public and
private data

More on
public than on
private data

More on
private than o
public data

No Idea




Please indicate the most importgrarameters your bank’s risk rating system takes into
account

All Corporates | Banks | Sovereigng Retaill SME
Asset Retail | Corp
Classes

Internal
information

Financial

Ratios

Solvency

Profitability

Liquidity

Other:

Balance
sheet

Income
statement

Cash flow
statement

Other

Non-
Financial

Size of
exposure

Experience
and quality of
management

Industry

Size

Age

Education

Relationship
duration

Other:

External
information

Financial

External
rating

EBIT/ total
asset

Retained
earnings/ total
asset

Equity/debt

Sales/ total
asset

Other:

Non-
Financial

Quoted




versus non-
quoted

Country

Industry

Macro-
economic
conditions

No Idea

Do you think there is a larggomogeneitywithin each rating class of your bank’s internal
rating system?

All Corporates | Banks | Sovereigng Retalil SME
Asset Retail | Corp
Classes

Y/ N/|{Y/N/No|Y/N/|Y/N/No|Y/N/|YIN/|YIN/
No idea | idea No idea | idea No No No
idea idea idea

When are credit ratinggpdated?

All Corporates | Banks | Sovereigns Retail SME
Asset Retail | Corp
Classes

At least once

every 12

months

N %

When a changg
in a bank's
commitment i
to take place

Other:

No Idea

Are the rating updates automated?
Yes
No
No idea

If your rating updates are automated, please itelitee frequency

When mapping default probabilities into rating classes, doesrybank try to mimic the
ratings of Moody’s, S&P or Fitch?

All Corporates | Banks | Sovereigng Retalil SME
Asset Retail | Corp
Classes

Y/ N/|Y/N/No|Y/N/|Y/N/No|Y/N/|YIN/|YIN/
No idea | idea No idea | idea No No No




idea idea idea

Does your bank take risk mitigation techniques atoount?
Yes, the bank takes all available collateral anargutees into account
No, we do not take into account risk mitigationhieicues
No idea

If your bank takes risk mitigation techniques iatount, how is this done?
The bank assesses the risk mitigation on a samipiehvis then generalised over the
portfolio.
We use another methodology:
No idea

REGULATORY VERSUS ECONOMIC CAPITAL

Regqulatory capital/ Basel IF?

Under Basel Il, your bank

Currently uses: Would like to use:
0 Standardized Approach 0 Standardized Approach
0 Foundation IRB Approach 0 Foundation IRB Approach
0 Advanced IRB Approach 0 Advanced IRB Approach
0 None of these methods 0 None of these methods

32 Focus on credit risk



Does your bank hold buffer on top of the regulatory capital andhy?
Yes, because of the fact that Basel Il fails tmgeise certain types of risk
Yes, in order to avoid supervisory intervention
Yes, to qualify for certain activities (e.g. exterfunding)
Yes, other:
No
No idea

In case you use/ will use the standardised approach
Whatexternal credit assessment institutions used to determine the risk weights?

o0 Moody’s
o Standard & Poors
o Fitch
0 Other:
o Noidea
What portion of exposures do you expect to be aiey the ECAIS?
0

In case it is not feasible for your bank to appig tRB approach, how do you expect the
implementation of the IRB approach by other banksaffect your bank’scompetitive
position?

It will hurt the competitive position of the bank

It will enhance the competitive position of the kan

It will have no impact on the competitive positiofithe bank

Other:

Irrelevant

No idea

In which way will banks with a well-developed riskanagement process gaiampetitive
advantage(Please rank, 1 = best and it is not necessantoall options)

The fact that these banks will need to haveernomplete and timely risk data

The fact that these banks will have a bettdetstanding of risk concentrations

The fact that these banks will have a bettderstanding of the relationship between
risk and return

The fact that these banks will have a betignalent between the risk and finance
function

The fact that these banks will focus more ae boisiness

The fact that these banks were also strongéeipast

Other reason:

They won't

No idea

Do you think that the new Basel Il framework wilhteance theprocyclicality of capital
regulations, implying that capital requirementslviiicrease when the economy falls into
recession and fall when the economy enters expaPsio

Yes

No

No idea

Do you use Basel Il fapther purposesthan for regulatory capital calculation?
Yes
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No
No idea

In case you filled out yes in the previous questjgiease indicate for whatther purposes
you use Basel Il

Measuring and managing risk

Risk-adjusted pricing

Strategic use and optimal allocation of economjiiteh

Performance measurement

Driver of compensation

Basel Il pillar Il

Determination of total capital requirements

External reporting

Other:

No idea

Economic Capital

Does your bank calculate economic capital?
Yes
No
No idea

The next questions are only relevant when your lzahtulates economic capital. So, if you
answered that your bank calculates economic capiialase answer the following questions.
If not, you can skip this part and go to “Pricing”.

When did the bank first introduce the concept of ecortorapital?

Irrelevant
No idea

How does your bank define economic capital?
No idea

The economic capital model your bank uses is
A default model: takes only the event of defaulbiaccount
A market value model: takes into account both defmd deterioration in value
No idea

Whichrisk categoriesdoes the economic capital in your bank address?
Credit risk
Market risk
Operational risk
Interest rate risk
Business risk
Reputation risk
Other:
No idea

Whichtools does your bank use for calculating economic ckpita
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Structural Models

0 Moody's KMV

o CreditMetrics
Reduced Form Approach

0 CreditRisk +

o CreditPortfolio View
Other:
No idea

What are theleterminants of the economic capital in your bank?

Credit risk
o Default rate
0 Seniority
o LGD
o EAD
0 Maturity
o Concentration risk
o Other:
Market risk:

Operating risk:
Interest rate risk:
No idea

Do you use the sangingle time-invariant risk correlation factor as in Basel Il to calculate
your economic capital?
Yes
No, as it is more optimal to have different risknas and to tolerate a greater
probability of default when economy-wide bank cabpit scarce relative to lending
opportunities, we use different correlation factors
No idea

For whichpurposesdoes your bank use economic capital?
Measuring and managing risk
Risk-adjusted pricing
Strategic use and optimal allocation of economjiiteh
Performance measurement
Driver of compensation
Basel Il pillar Il
Determination of total capital requirements
Other:
No idea

How do regulatory and economic capital differ?

In your opinion, does economic capitfifer from regulatory capital?
Yes, to a huge extent (>50%)
Yes (>20%)
Yes, to a minor extent (<20%)
No, they are exactly the same
It depends on the asset class
No idea

Compared to the economic capital, the regulatopjtakof your bank is on average
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All Corporates | Banks | Sovereigns| Retail SME
Asset Retail | Corp
Classes

Higher

Equal

Lower

No Idea

In your bank, whicldeterminants have an impact on regulatory capital but havermpaict
on economic capital?

Credit risk
o Default rate
0 Seniority
o LGD
o EAD
0 Maturity
o Concentration risk
o Other:
Market risk:

Operating risk:
Interest rate risk
Other:

None

No idea

In your bank, whictdeterminants have an impact on economic capital but have n@atnpn
regulatory capital?

Credit risk
o Default rate
0 Seniority
o LGD
o EAD
0 Maturity
o Concentration risk
o Other:
Market risk

Operating risk
Interest rate risk:
Other:

None

No idea

Do the PDs used to calculate regulatory differ from the onesduto calculate economic
capital?

Yes

No

No idea
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If you answered yes in the previous question, plédicatehow it differs:
In our economic capital calculation, PD is not fied at 0.03%
In our economic capital calculation, the creditrevs not restricted to default mode
In our economic capital calculation, the risk horiadiffers from 1 year
In our economic capital calculation, the confidelmesl differs from 99.9%
Other:

Do theLGDs used to calculate regulatory differ from the oneed to calculate economic
capital?

Yes

No

No idea

If you answered yes in the previous question, plédicatehow it differs:
In our economic capital calculation, we do not theefixed LGD ratios for unsecured
exposures as is suggested by the Foundation app(48o for senior claims, 75%
for subordinated claims etc)
In our economic capital calculation, we do not gpiple Basel Il haircuts for the
secured exposures as is suggested by the Foundaooach
In our economic capital calculation, we do not aswnturn LGD
Other:

Do theEADs used to calculate regulatory differ from the omesd to calculate economic
capital?

Yes

No

No idea

If you answered yes in the previous question, gl@dicatenow it differs:
In our economic capital calculation, we take th# amount of guarantees and
collateral into account
Other:

Do the maturities used to calculate regulatory differ from the onesed to calculate
economic capital?

Yes

No

No idea

If you answered yes in the previous question, plédicatehow it differs:
In our economic capital calculation, maturity id floored at 1 year
In our economic capital calculation, maturity i€ napped at 5 year
Other:

PRICING

Whatcapital number is currently guiding the product pricing in youarik?
Regulatory capital
Economic capital
Both regulatory and economic capital
RAROC/RORAC
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Other:
No idea

Whatcapital number do you expect to guide the product pricing in ybank in the future?
Regulatory capital
Economic capital
Both regulatory and economic capital
RAROC/RORAC
Other:
No idea

What hurdle rate do you use?

All Corporates | Banks | Sovereigns| Retail SME
Asset Retail | Corp
Classes

COST OF CAPITAL

Do you have any idea about tiweighted average cost of capitabf the bank (including the
cost of both equity capital (tier 1 and tier 2) aleghosits)?

Yes

No

No idea

If yes, please indicate below how much the cur@ACC of your bank is:

Do you have any idea about ttest of equity capital(tier 1 and tier 2) of the bank?
Yes
No
No idea

If yes, please indicate below how much the curcest of equity capital of your bank is:

Do you use the weighted average cost of capitedtbier the cost of economic capital?
WACC
Cost of Equity Capital (tier 1 and tier 2 capital)
It depends on the purpose
Cost of tier 1 capital
Cost of tier 2 capital
No idea

Do you apply the same cost of EquityCapital/ WACG@lidusiness units?
Yes
No
No idea

FUTURE CHALLENGES
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In your opinion indicate thtop 3 Basel II- challenges/our bank will face for 2008 (1: most
important; 2: 2 most important; 3:"8most important):
Embedding Basel Il in the Credit Risk Business Bsgses
Model validation
Business and technology planning
Data acquisition and maintenance
Address operating risk management requirements
RWA calculation (pillar 1)
Internal economic capital (pillar II)
Home-host issues
Disclosure requirements (pillar 3)
Other:
No idea

KEY FIGURES OF YOUR BANK

Size

Total Assets:

Number of employees:

Numbers of employees in credit risk departmentezfdguarter:

P&L
EBIT:
Net income:

Balance sheet

Total equity:

Tier 1 capital ratio:
Total capital ratio:
Basel Il capital ratio:

How was thecomposition of your loan portfoliper 31-12-20077?
% loans to corporates

% loans to SMEs

% loans to retail

% loans to banks

% loans to sovereigns

% other loans

PERSONAL INFORMATION

What is your current function?

Please indicate your highest educational degree.
[l Secondary education

Graduate degree

University degree

Post university degree

Ph.D.

oOood

What is your educational background?
[1 Applied Economics
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Mathematics
Econometrics
Physics

Biology

Civil Engineer
Commercial Engineer
Other...

Oooogood

Thank you for your cooperation!
Please fill out your email address if you woulcklilo receive a copy of the results
[1 Yes, | would like to receive a copy of the results.

* Email addresses will be kept strictly confidehtad will not be used for commercial or
other purposes.
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Appendix 5: difference in PD, LGD, EAD and maturity parameters between economic

and regulatory capital

Do the PDs used to calculate regulatory differ fitben ones used to calculate economic

capital?

Frequency

Yes

7

No

Frequency
PD is not floored at 0.03% 7
credit event is not constrainedto | 7
default
risk horizon differs from 1 year 3
Confidence level differs from 7

99.9%

Do the LGDs used to calculate regulatory diffenirthe ones used to calculate economic

capital?
Frequency
Yes 7
No 4
Frequency

In our econ cap model we do not use fixed 3
LGD ratios for unsecured exposures as is
suggested by the Foundation approach
In our econ cap model our LGD is not floored | 1
In our econ capital model we do not use 5

downturn LGD

Do the EADs used to calculate regulatory diffenirthe ones used to calculate economic

capital?

Frequency

Valid

Yes
No

3
8

Frequency

In our econ cap model we take the full
amount of guarantees and collateral into

account

1

Regulatory EAD calc uses higher Credit
Conversion factors for some off-balance
sheet products (given guarantees, letters of

credit)

There is a difference in calculating EAD for
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| derivatives (M-to-M with add-on)

Do the maturities used to calculate regulatoryediffom the ones used to calculate economic
capital?

Frequency

Valid Yes 6
No 4
No idea 1

Frequency

In our econ cap model maturity is not floored 5
at 1 year
In our econ cap model maturity is not capped = 2
at 5 year
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