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ABSTRACT

The objective of this research is to determine dpgmal rating philosophy for the
rating of SMEs, and to describe the consequenc#seathosen philosophy on several
related aspects. As to our knowledge, this is thst fpaper that studies the
considerations of financial institutions on whating philosophy to adopt for specific

portfolios.

The importance for banks to have a solid risk fran& to predict credit risk of their
counterparties is well reflected by the quality ahd quantity of research on this
subject. Moreover, a good risk framework is vitalbiecome compliant with the new

Basel Il framework.

Problem is that financial institutions nearly alwayeglect the first step in the rating
model development process: the determination ofrétiag philosophy. It is very
important for financial institutions to decide whet they want their internal rating
systems to grade borrowers according to their ntircendition (point-in-time), or
their expected condition over a cycle and in sti@ssough-the-cycle), because the
rating philosophy influences many aspects suclerastit approval, pricing, credit and
portfolio monitoring, the regulatory and internabpttal requirements and the
competitive position of a bank. This makes the gaeswhich rating philosophy to

use very important.

Moreover, many different modelling techniques existietermine credit risk, but few
attempts have been devoted to credit risk assessofiesmall commercial loans,
although SME exposures are relatively important Eoropean banks. SMEs have
specific characteristics that influence the ratipgilosophy and therefore the
development and use of credit risk models. Thes& 8Nharacteristics are taken into

account in the analysis to determine the optimatggphilosophy.

Keywords. rating philosophy, small business, Basel I, @reating, banks

JEL classification codes: D82,E32, G20, G28, G33



1. INTRODUCTION

The aim of this paper is to give insight in the siderations of financial
institutions on what rating philosophy to adopt for specifictfaios.

One of the highest risks a bank faces is the risk bne of the bank’s
counterparties goes into default, not repaying re@se and/or principal. A solid
framework for measuring credit risk is thereforetloé utmost importance for a bank
to manage and control its credit risks properlye Timportance for banks to have a
solid risk framework to predict credit risk of th&ounterparties is well reflected by
the quality and the quantity of research on thigeszt.

Moreover, a good risk framework is vital to becoommpliant with the new
Basel Il framework. The Basel Il IRB approach regsibanks to have an internal
measure of credit risk, to determine the probabiit default (PD) of their clients.
Banks capital requirements are based on their @sassment of the PD of individual
borrowers. However, most banks have difficultiegstablishing credible and reliable
estimates of their risk factors.

A problem is that financial institutions nearly alys neglect the first step in
the rating model development process: the detetramaf the rating philosophy. It is
very important for financial institutions to undensd whether they want their internal
rating systems to be point-in-time oriented (Pthjpugh-the-cycle (TTC) oriented, or
follow a mixed approach, in other words the kindrdbrmation they want the rating
to summarize. Without knowing this, it is difficultither to interpret the results of
backtesting, or to assess what will happen to #hgital requirements during an
economic cycle. However only few financial instituts seem to clearly have made a
choice (Bank of Japan, 2005). Some financial iastihs have bought external rating
models, for example Moody’s RiskCEIt Also when using external vendor models,
banks should be aware of their rating philosophlyether their rating models match
with the (pre)defined philosophy, and what the egpuences are of using a model
with a specific philosophical basis.

The rating philosophy is the view of a financialstitution how rating
assignments are affected by the bank’s choiceefdhge of economic, business and

industry conditions that are considered in thengapirocess (FED, 2006).



In PIT ratings, risks are evaluated based on threeti condition of a firm
regardless of the phase of the business cyclesdtrtte of evaluation (Bank of Japan,
2005). TTC ratings look through temporary changesciiedit risk, regardless of
whether they are aggregate, industry or firm speoifnature.

They indicate the ability of a firm to survive tlugh the business and

economic cycle, or the life of the loan.

* The rating philosophy is of key importance as fieetfs:
* Rating volatility;

* Internal rating model power and quality;

» Pricing;

» Early warning of defaults;

» Calculations of expected and unexpected losses;

* Regulatory and internal capital requirements;

» Validation, backtesting and stress testing;

» The competitive position of a bank.

Moreover, many different modelling techniques existletermine credit risk,
but few attempts have been devoted to credit redessment of small commercial
loans, although SME exposures are a relatively bltgre of bank loan portfolios for
European banks. Because rating agencies do noidpr®ME ratings, financial
institutions must develop (or buy) rating modelsd&iermine the credit risk of these
counterparties. SMEs have specific characterisiasinfluence the rating philosophy
and therefore the development and use of credk m®dels. Small firms are
informationally opaque (Peterson, 1999), volatilled the relatively small size of each
loan implies that since lenders face fixed costeimaing, lending to small firms is by
definition more expensive. The lack of data has en&®ME credit risk an
underresearched area in finance. There are onlgwastudies on PD estimation
specifically for SMEs, for example an article byridster (1972), a paper by Altman
and Sabato (2005), and Moody’s RiskCH¥I¢Falkenstein, Boral and Carty, 2000).

The objective of this research is to determinedpiemal rating philosophy for
the rating of SMEs by financial institutions, armddescribe the consequences of the

chosen philosophy on several related aspects.



As to our knowledge, this is the first paper thaidges the considerations of
financial institutions on what rating philosophyadopt for specific portfolios. Most
papers on rating philosophy focus on the ratindogbphy of rating agencies, while
this paper focuses on the rating philosophy ofrignal institutions. The closest work
is of Taylor (2003), the Financial Services Autiyr{2005) and Catarineu-Rabell,
Jackson and Tsomocos (2003).

The other goals of this research are: to give sig the rating philosophy
concept, and to provide an extensive overview ef ¢haracteristics of SMEs that
influence the rating philosophy. These specific Sktaracteristics are taken into
account in the analysis to determine the optimaigaghilosophy.

The remainder of this paper is structured as faloww the next sections, credit
risk (2), rating philosophy (3) and the charactessof SMEs that influence the rating
philosophy (4) are described. Then, the analysithefoptimal rating philosophy for
SMEs (5) and the consequences are presented @pager ends with a summary and

some concluding remarks (7).

2. CREDIT RISK

2.1 Credit risk

Credit risk is the risk that those who borrow morieym a bank do not pay
back interest and/or principal in a timely manneaball. Credit risk consists of three

components:

* Probability of default (PD): the probability of sefdult, during a given
period of time (assessment period). Default meanisreceiving interest
and principal as specified in the debt agreement.

* Credit exposure (EAD): the outstanding obligatiomew the default
occurs.

* Recovery rate (RR): the fraction of the exposued thay be recovered in
the event of a default. The loss given default (D)G® one minus the

recovery rate.



Each of the above items is critical for determinangdit risk. The PD is most
important, but also most difficult to determineidPrto default, there is no way to
discriminate unambiguously between firms that wdéfault and those that won't
during the next year(s). At best a probabilistisessment of the probability of default
can be made.

Under the revised Basel framework, the IRB approestuires banks to
estimate the PD of all their clients. The PD isdufe the calculation of the regulatory
capital requirements. Basel Il uses the followirgfirdtion for the probability of
default. “The PD is the probability that a borroweeets the default definition within
one year, expressed as a percentage. A defautinsidered to have occurred with
regard to a particular obligor when either or bothhe following events have taken

place:

» The obligor is 90 days past due on any materialicm@bligation to the
banking group;
» The obligor is unlikely to pay its credit obligati® to the banking group”

(Basel Committee on Banking Supervision, 2006).

PD’s can be stressed or unstressed. Stressed RI@'sag indication of the
likelihood of default, assuming adverse stress-&gen economic conditions.

Unstressed PD’s are unbiased estimates of the Ipilitpaf default.



2.2 Credit Risk models

To measure credit risk (PD) on individual banksnabanks use credit risk
models, also called rating or credit scoring modeksting is a process of classifying
exposures into different grades that indicate th®lita and willingness of
counterparties to pay. Each grade matches with aadPBe. For the development of
internal rating models to measure the probabilftgefault, several methodologies or

techniques exist:

» Statistical models (neural networks and multivarietedit scoring models
such as discriminant analysis (Altman, 1968) amyiskc regression);
* Hybrid models (models that combine expert knowlealge statistics);

» Expert judgement.

Different kinds of obligors require different ragiimodels. SME business is
riskier than large corporate lending (Altman andb&@a, 2005). SMEs support a risk
premium on their indebtness; mainly because ofldbk on information on the risk
they represent (Rivaud-Danset, Dubocage and SaR®8). As a consequence, banks
should develop credit risk models specifically @$ded to SMEs, in order to
minimize their expected and unexpected losses. pRoately held firms with no
market data available, accounting-based statistrelit scoring methods are the most

common approach.

2.3 Credit risk modelling process

The credit risk modelling process contains of thmeain activities, as
displayed in figure 1. Basel Il is a preconditiontiis process. The rating philosophy
is the starting point. The rating philosophy infiges the rating systems design, and
therefore the ratings systems, and the rating systee. Because of this, it is very
important to first decide on the rating philosopbgfore developing (or buying) rating

systems.

Insert Figure 1 About Here




3 RATING PHILOSOPHY

3.1 Rating Philosophy

A rating philosophy is how the bank's obligor rgtiassignments are affected
by the bank's choice of the range of economic,nass, and industry conditions that
are considered in the rating process (FED, 2006ati#g philosophy is the expected
behaviour with respect to the economic and indusygles. The rating philosophy
indicates the nature of the rating, i.e. what kafidnformation the rating intends to
summarize (Loffler, 2004). The time horizon of as$eg the creditworthiness of

borrowers in assigning ratings is part of the @fhilosophy.

Rating system approaches may be characterized iag lo@ a spectrum
between:

* Point-in-time (PIT) approaches;

» Through-the-cycle (TTC) approaches.

The choice for a specific rating philosophy isadt-off between:

* Quality; do the ratings give a right indicationtb& probability of default?
* Timeliness; are the ratings based on the currardtsan of the company?

» Volatility; how often do the ratings migrate?

3.2Basdl |11 requirements

“A bank needs to specify its rating philosophy, tthg how the bank’s
wholesale obligor rating assignments are affectethb bank’s choice of the range of
economic, business, and industry conditions thatcansidered in the obligor rating
process. The philosophical basis of a bank’s rat8ygtem is important because, when
combined with the credit quality of individual afpdirs, it will determine the frequency

of obligor rating changes in a changing economigrenment.



Rating systems that rate obligors based on thdityato perform over a wide
range of economic, business, and industry conditiosometimes described as
“through-the-cycle” systems, would tend to havengg that migrate more slowly as
conditions change. Banks that rate obligors based enore narrow range of likely
expected conditions (primarily on recent conditionsometimes called “point-in-
time” systems, would tend to have ratings that atggmore frequently. Many banks
will rate obligors using an approach that considersombination of the current
conditions and a wider range of other likely coiodis. In any case, the bank would
need to specify the rating philosophy used andoéistaa policy for the migration of
obligors from one rating grade to another in resgoto economic cycles. A bank
should understand the effects of ratings migratiom its risk-based capital
requirements and ensure that sufficient capitahasntained during all phases of the
economic cycle” (FED, 2006).

3.3 Point-in-time

In the point-in-time (PIT) rating method, risks aggaluated based on the
current condition of a firm regardless of the phakthe business cycle at the time of
evaluation. A PIT PD is unstressed. PIT rating exyst take all cyclical and non-
cyclical, systematic and obligor specific inforneeti into account. The essential
feature of a PIT rating system is that it aims ey to forecast default probability
over a set period, typically one year (Financiavi®es Authority, 2005).

Under a 100% PIT system, the rating changes as asothe borrower’s
condition changes. Obligors are constantly assigaetw ratings whose PDs reflect
the forward looking default likelihood, based o thest available information about
their current credit quality. PIT systems are dafirby current PD’s that reflect the
current creditworthiness of the counterparty.

In case of perfect models, defaults actually exgmeed should match the
predicted defaults every year. Under a PIT systamyisk rating to the PD mapping
is kept constant. A PIT system can be defined bative ratings, due to frequent
rating migrations, but constant PDs per rating grdek-post default rates per grade

are stable regardless of the business cycle (Baa#pan, 2005).
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PIT rating systems are cyclical and forward-lookiig general, PIT ratings
tend to rise during economic upturns, as most okdigcreditworthiness improves and
tend to fall during economic downturns.

3.4 Through-the-cycle

In literature, there is no consensus on what isipe¢y meant by TTC.

In this research TTC is defined as a measure ofabiity of an obligor to
remain solvent at the trough of a business or eaoimaycle or during severe stress
events (Treacy and Carey, 2000). This means thladefault rates are estimated for a
borrower’s conditions at the bottom of the economicindustry cycle and under
stress. In case the life of the loan is shorten tiee economic or business cycle, the
term of the loan is used.

The ratings are based on a variety of longer-rursicerations, financial and
non-financial, quantitative and qualitative. The Tating methodology requires a
separation of permanent and cyclical componentiefault risk. The essential feature
of a TTC system is that it seeks to produce ratitgd do not vary with cyclical
movements (a cyclical), although the ratings ofivitiial companies will fluctuate
due to changes in their own position and prospeci€ ratings only respond to
permanent shocks to the firm, transitory shocksgarered (Loffler, 2004).

In TTC rating, the rating grades of firms remaie #ame through the business
cycle, but ex-post default rates within the sanaggrfluctuate reflecting the business
cycle (Bank of Japan, 2005). A TTC system can binele by stable ratings but
realised PDs per rating grade vary over the cycle.

The rating agencies, such as Moody’s and S&P,oHdoT TC rating approach;
agency ratings are assigned based on an estiméte bbrrowers default probability

in a stress scenario.
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3.5 Differences between PIT and TTC ratings

Pure TTC or PIT systems do not exist in practiceahi@ commercial world
(Financial Services Authority, 2005). It is not pitde to include all information in a
rating, as is required in a PIT rating, simply hesmnot all information is available to
a bank, due to information asymmetry and informmatimat is not sufficiently forward
looking. Besides, there might be resistance fromoawot managers to downgrade
certain obligors too quickly. It is also not pogdsilto exactly know what the worst
conditions are in a cycle and to simulate thesd,tarsplit all information in cycle or
company specific, as should be done under the Tp@oach. However, ratings

systems can be very close to true TTC or PIT system

Volatility

The extend to which banks need to downgrade bomaering a recession,
depends for a large part on the way the PD is ohed. TTC rating systems tend to
have ratings that migrate slowly as conditions gearmhe PDs arising from a TTC
system will be stable and cyclically neutral. TTgtems have a clear advantage in
preventing the regulatory and internal capital resquents becoming procyclical.

PIT rating systems that rate obligors on a moregomarange of expected
conditions (both permanent and transitory shodes)d to have ratings that migrate
more frequently. Under a PIT philosophy the PDsgassl to individual obligors are

volatile and can be expected to move counter-cgitjicsee figure 2.

Insert Figure 2 About Here

Quality and timeliness

There are two types of rating errors. A type | emeans classifying a firm as
not likely to default, when it actually does defauk. a false positive. A type Il error
means classifying a firm as likely to default whierdoes not default. Both errors

create different types of economic costs for a firm

Insert Table 1 About Here
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The more PIT the PDs are, the more forward looking thus predictive they
are. In case of a PIT rating system, there iskathat a company wrongly is seen as
risky (type Il error), because all information mciuded in the rating.

Under a TTC or hybrid (PIT/TTC) approach, a borrds/eating grade won't
be fully sensitive to factors affecting the likeditd of the company defaulting in the
next 12 months, such as whether the industry magtber approaching a cyclical
peak. Some risk sensitivity is rejected becausé¢owgate information is not used.
Under a TTC rating system, it is therefore probahé some of the more risky clients
remain unnoticed (type 1 error, false positive;euse the actual creditworthiness is
ignored in the rating.

According to Miu and Ozdemir (2005), the correlatiof credit risks under a
PIT system should be much lower than under a TT€lesy. Therefore, default
probability forecasts should be more precise (RG2004).

It is probable that because the TTC rating doesneaessarily reflect true
credit risk, the attitude towards the ratings byhbthe business and the credit risk

department are not positive, and that thereforedtieg is not used in practice.

Defaults per grade

A main difference between PIT en TTC ratings is thibe changes in the
economic environment surrounding, borrowers arerdesl by rating migrations as in
PIT, or are incorporated into changes in the aaa#dult rate of each grade as in TTC
(Bhatia, 2006).

Under the PIT system, if the models were perfeafaults actually
experienced in each grade should match the prediatieach and every year. Under a
TTC system, the observed annual default rate ih gaade may be expected to vary

from the long run average in accordance with movesia the cycle.

Effort

Trying to "look through the cycle" as a companyesfprmance fluctuates is a
challenge. It involves separating cyclical influesdrom those that are secular (i.e.,
longer-term trend) or seasonal, separating systeifia&., industry- or economy-wide)
factors from those that are idiosyncratic (i.e.mpany specific) (Taylor, 2003).

Therefore, a TTC rating requires more data andyarsathan PIT grading.
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Under the TTC approach, a downsize or stress sceisaestimated for the
borrower and the rating is assigned based on thewers projected condition in the
event the scenario occurs. The stress scenarioinst@ TTC rating approach is a
deviation from the normal condition which is of yclical nature and which occurs
with a certain probability over a predefined honzoPermanent and cyclical
components of default risk are typically not dilgcbbservable, but have to be
estimated (LOffler, 2004). Besides, an institutmiriting in place a TTC approach has
to handle differences in industries carefully. Bi#int industries have different cycles,
and when using the wrong cycle; the long-run Pueahay not be relevant. All this
means that the determination of a TTC rating rexpuomplex (statistical) analyses.

Complex analyses means that TTC grading entailatgreexpense, and for
many middle market credits the extra expense migder such lending unprofitable
for banks (Treaty and Carey, 2000).

Validation

Basel Il requires that financial institutions vaid their rating systems.
Backtesting is part of the validation process anthé comparison of actual outcomes
against predictions. Under a pure PIT system, ¢ladised PDs will not deviate from
the expected PDs, because all credit risk relatéaimation is incorporated in de
rating. TTC ratings give an indication of the ctedirthiness over a total economic
cycle. The predicted TTC PDs will match the averagdised PD during a total cycle.
The more deviation between the predicted and thksesl PD is, the more difficult
the validation of the rating models. PIT PDs shdugdvalidated against the 12-month
default rates, whereas TTC PDs against some kingaé average default rates (Miu
and Ozdemir, 2005). Validation of a TTC systemhisréfore more complicated than
of a PIT system.

Another dimension of validation is testing whetllee rating philosophy is
realised in the rating systems. This analysis @ddne by a rating migration analysis.
The more PIT the ratings are, the higher the mignatate should be.

Since rating philosophies applies to both PDs amdawdt (or asset)
correlations, the validation needs to be consistatht both PDs and their correlations.
Any inconsistencies (such as PDs are intended t@llhe whereas correlations are
TTC) can distort the validation results (Miu andd@mir, 2005).
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3.6 Hybrid

Few financial institutions seem to clearly makéhaice between PIT and TTC
ratings. They seem to evaluate the creditworthioég®rrowers over some period, for
example, three to five years, indicating that tredipice is somewhere between the
above two types of ratings (Bank of Japan, 2005).

The hybrid rating philosophy is the area between &id TTC. In a hybrid
rating system, both the borrower’s current conditioutlook and cycle effects are
included in the rating. Only substantial changeghin creditworthiness influence the
rating. Short-term fluctuations, as included in i@ rating are ignored. Ratings are
not continuously reviewed, but on fixed momentgiine. In a hybrid rating model,
fluctuations in the economic or business cycleslt@és a combination of rating grade
migration and changes in the level of default eigmeed in each grade (Financial
Services Authority, 2005). Hybrid rating models cha close to PIT, TTC or

somewhere in the middle.

3.7 Rating horizon

The rating horizon indicates on what time periogl tating is based, see figure
3. Basel Il uses a rating horizon of one year; Reis the probability that a borrower
meets the default definition within one year” (Blageommittee on Banking
Supervision, 2006).

PIT ratings are based on the expected developroétite creditworthiness of
the client over a maximum of a year. A TTC ratingKks forward through the cycle

and takes the average PD over a complete cycéstitmate a one-year PD.

Insert Figure 3 About Here
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3.8 Relevance of a rating philosophy

The philosophical basis of a bank’s rating systenofi key importance as it

affects:

» Rating volatility;

» Internal rating model power and quality;

» Pricing;

» Early warning of defaults;

» Calculations of expected and unexpected losses;
* Regulatory and internal capital requirements;

» Validation, backtesting and stress testing;

* The competitive position of a bank.

Though we cannot judge a priori which rating metiobetter than the other
for certain banks, it is still very important foméncial institutions to understand
whether their own internal rating systems are niefe-oriented, TTC-oriented, or
follow a hybrid approach, in other words, what kinfl information their ratings
summarize.

The optimal rating philosophy is determined by th&ng objectives of the
bank. The choice for a PIT or TTC rating philosopsya trade-off between quality,
timeliness and volatility. Whatever rating philobgpbanks choose, to have a clear
rating philosophy and to understand the conseq@ascgery important because, when
combined with the credit quality of individual afpdirs, it will determine the frequency
of obligor rating changes in a changing economidgrenment (FED, 2006).

Without knowing the rating philosophy, it is difitt either to interpret the
results of backtesting of actual outcomes againstiptions, or to assess what will
happen to the capital requirements as the cycletuddes (Financial Services
Authority, 2005).
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4 SMES

4.1 Definition of SMEs

Financial institutions and banks have built maratistical models to measure
the risk of their loan portfolio. However, no siadlype of model is suitable across alll
portfolios. Few attempts have been devoted to spwiimercial loans credit risk,
although small and medium-sized enterprise (SME)osures are a relatively high
share of bank loan portfolios, especially in Europ®r OECD members, the
percentage of SMEs out of the total number of filsngreater than 97% (Altman and
Sabato, 2005).

The definition of the business size: micro, smalkdium, or large, results
from the application of different criteria, such tae number of employees, the sales
volume or the total assets.

According to the guidelines of the European Comioiss(2001), the

following subdivision can be made:

Insert Table 2 About Here

4.2 Characteristics of SMEs

SME exposures have specific peculiarities. Sevia@brs distinguish credit
risk in small (SME) from large (corporate) commatcioan portfolios. These
characteristics influence the relationship of thBIES and the bank, the rating

philosophy and therefore the credit risk modellamgcess.

4.2.1 Information

The most important characteristic defining smallsibass finance is
informational opacity. SME loans are illiquid and dot trade on secondary markets
(Allen, Delong and Saunders, 2003). Small firmsndd enter into contracts that are
publicly visible or widely reported in the pressor@racts with suppliers and
customers are generally kept private. In additgnall businesses do not issue traded

securities that are continually priced in publicrkegs.
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SMEs are often managed by a very few directors frdguently own the total
capital of the firm and aim to minimize the intmsiin their business rather than
reaching an optimal debt target (Aybar-Arias, Casvartinez, Lopez-Gracia, 2003).

Accounting data appears only at discrete intervals,SMEs in most cases
only on a yearly basis. SMEs have in general layuadity accounting data than larger
corporates. Many of the smallest firms do not hawdited financial statements. As a
result, small firms often cannot credibly conveithquality (Berger and Udell,
1998). The data about SMEs are of unproven quality therefore less reliable, and it
can be a challenge to extract the minimum requinémmation in order to improve
the allocation of credit (Crouhy, Galai and MarR02).

On the contrary, the large corporate loan portfaiges rich information
concerning the financial situation of clients. Thigormation comes from rating
agencies and financial markets. In general, therimndtion is available in time series,
which allows trend analysis.

Most PD models use market information, as bond, dzdaity price data or
credit default swap data. This kind of informatismot available for SMEs. This data

limitation restricts the modelling choices.

4.2.2 Economy

SMEs are sensitive to the state the economy (RijR&95). They may be
expected to be more likely to fail, because thgya(g less likely to benefit from scale
effects, (2) have less power in negotiations witlaricial and social partners, (3) are
less likely to benefit from their experience oratteing effects’, compared to large
firms, and (4) often operate on small markets.

Due to the lack of product and market diversificati SMEs face high
uncertainty about their future cash flow levels aimaing. This leads to inconsistent
and volatile financial statement data through ti{Rgken, 2005). Financial data of
one year can be totally inconsistent with the déthe next year.

SMEs meet uncertainty and need to react quicklgwents. The need to have
financing available in order to seize unexpectedketaopportunities or to react to
external shocks is particularly important for thigaty of SMEs (Rivaud-Danset,
Dubocage and Salais, 1998).
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4.2.3 Costs

The relatively small size of each loan of a smalinmercial loan portfolio
implies that the absolute size of the credit riskamy individual loan is minimal.
Losses on any single loan will not cause the bariiecome insolvent (Allen, Delong
and Saunders, 2003). The cost per loan of detemmithie credit risk is often greater
than the benefit in terms of loss avoidance, bexatss time consuming and
expensive to extensively evaluate a loan at it$viddal level (Dietsch and Petey,
2002). Since lenders face fixed costs in lendiagding to small firms is by definition
more expensive per dollar lent (Peterson, 1999rd&fbre, methodological choices

are restricted by time and cost constraints.

4.2.4Variation

There is a large variation in the legal structufesmall businesses (Bhatia,
2006) and in the activities of SMEs. It is therefalifficult to attain homogeneity with
small businesses as the size of the exposures tfpadustry and the legal structure
of obligors all vary substantially. It is howeveotnpossible, also due to financial

constraints to develop different credit risk modelsall types of SMEs.

4.3 Characteristics of an SME PD model

Because of the SME characteristics described abitgemore difficult to
develop an accurate PD model for SMEs, than fogelacompanies. The use of
possible credit risk models and input variablelimited. Models developed for larger
firms cannot be used for SMEs without adjustmergfaDlt models based on public
firm data and applied to (smaller) private firmdlwkely misrepresent actual default

risk.
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Besides the general credit risk model charactesissuch as: powerful,

accurate, statistically robust, reliable, intuitiamd transparent, a PD model for SMEs

should have the following specific characteris{iR&kkers and Thibeault, 2006):

Time and cost efficient;

Fast;

Make use of the limited financial data available $MEs;
Be able to work with only one year of financial aat

Broadly applicable.

SANALYSISAND RESULTS

5.1 Rating obj ectives

for:

The rating objectives determine the optimal raphgosophy. Rating are used

© N o g b~ w NP

Credit approval;

Credit and portfolio monitoring;
Early warning systems;
Commercial activities;

Pricing;

Regulatory capital requirements;
Economic capital requirements;

Capital planning.

For the first four roles, it's advantageous to haatmgs that reflect the current

creditworthiness of the counterparty in the curggmint in the cycle and thus on how

the industry and economy are currently performing.

In deciding whether to approve a new loan (1), dkes a difference whether

the industry in question is nearer a peak or agtnaaf its cycle. This suggests a point-

in-time approach, whereby borrowers are regradechediately as their fortunes

change, whatever the cause may be (Taylor, 200®grde of credit approval of a loan

with a long maturity, TTC ratings give an indicatiof the ability of the obligor to

meet his payments till the end of the term of then| which is important to know in

the approval process.

20



For the second role, PIT grading has advantages iadicates the current
creditworthiness of counterparties. At the sameetiitine strategic issues involved
make a longer-term viewpoint more appropriate; éfee at TTC rating might give
some insights. TTC ratings can be used for budgepuarposes, human resource
planning and provisions.

For early warning, only a PIT rating is appropriat@C ratings cannot be used
as an early warning system, because the rating dmésreflect the current
creditworthiness of the counterparty.

Ratings are also used for commercial activities {d) example cross-selling
and marketing activities. In case a counterparty draacceptable rating, the business
can decide to actively contact this client to tysell some other products or to expand
current loans. It depends on the type of produdtthe life of the loan whether a PIT
or TTC rating is more appropriate.

In the case of pricing (point 5), both rating pekphies have advantages. The
interest rate on debt can be divided in a risk fede and the risk premium, where the
latter is based on the creditworthiness of the tmparty. When using a PIT rating
system, the risk premium matches exact with thditrisk of that counterparty at that
moment. However, PIT ratings lead to volatile iet#rrates and not all banks are
willing to adjust their prices that often, and it counterparties will accept volatile
interest rates. A TTC rating causes interest raielse stable, but they do (in most
cases) not reflect the true credit risk of the ¢erparty.

The rating philosophy also influences the competifposition of banks. TTC
ratings are on average somewhat higher than Pligsabecause they are stressed.
PIT banks may therefore offer lower interest rafigsere is a risk that banks using
TTC ratings lose their clients during recovery, dese PIT banks offer lower interest
rates. The opposite happens during recessionsisThit a favourable situation.

The rating philosophy can have significant implicas for the cyclicality of
banks’ regulatory and internal capital requiremeffisint 6 and 7). Research by
Catarineu-Rabell, Jackson and Tsomocos (2003) shbatsratings based on TTC
rating approaches lead to little, if any, increasecapital requirements for non-
defaulted assets in a recession, whereas ratirggllmm a PIT rating model lead to a

40% to 50% increase.
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Procyclicality is derived entirely from migratioretveen grades, and is thus
based on the ratings system being used by the Hmcyclicality refers to the
tendency for regulatory capital requirements te usth downswings in the economy
and to fall with upswings (Financial Services Autihg 2005).

When using PIT ratings, the internal and regulatapital requirements are
becoming volatile and procyclical. PIT systems l@achigher capital requirements
during recessions, which can lead to credit sugplystraints as banks suffer capital
shortages and they might perhaps even fail, whachveorsen the economic situation.
Substantial changes in capital requirements carease the likelihood of a ‘credit
crunch’. In addition, during recessions, capitabible to meet regulatory and
economic capital requirements becomes more scartarks make more provisions
and write-offs.

There is also the possibility that actions takenirigividual firms to reduce
their risk, e.g. by cutting back on lending will gmafy the downturn by causing a
credit crunch (Financial Services Authority, 200&)n the other hand, during the
recovery and boom phases of the cycle, the PlThgathethodology gives the
opportunity to grant extra loans, because the ahap#quirements are lower, and
therefore stimulate the economy. Procyclical raingan have macroeconomic
consequences by encouraging overlending relativeskoin booms and reduction in
lending during recessions (Catarineu-Rabell, Jactksa Tsomocos, 2003).

The capital requirements under a TTC system arenfloenced by the cycle,
but because the ratings are stressed (based arothepoint in the cycle), the average
capital requirements under a TTC system are exgdotbe higher than under a PIT
system. However, because TTC ratings are veryestahpital requirements are stable
and therefore, capital planning becomes easier. Mati6gs can be used to determine
long-term resource allocation (both capital and &njm

Insert Figure 4 About Here
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5.2 The banks portfolio

Banks are always somewhere between a PIT and Tiir@ ravhether they are

close to PIT, TTC or are in the middle dependseweral characteristics of the banks

portfolio:
e Firm size;
* Industry;
e Country;

» Rating (PD);
e Term of the loan;
» Asset class (Basel Il);

» State of the economy.

These characteristics influence the volatility andhe rating horizon. The

characteristics should be seen in combination thigrating objectives.

Firm size, industry and country

These three characteristics of the banks portfat® very important for the
determination of possible rating philosophies, liseathey influence the volatility of
the counterparty. Different industries, firm sizesidd countries have different
volatilities. The more volatile a company, the shorthe rating horizon can be.
(Geographical) diversification of the credit polibo can reduce the impact of

cyclicality of a portfolio.

Rating (PD)

The rating horizon is influenced by the currentngitof a counterparty. The
higher the probability of default, the shorter thating horizon is. A financial
institution wants a closer look on counterparty hwa PD of 20%, than on a

counterparty with a PD of 0.5%.
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Term of theloan

The choice between PIT and TTC ratings, or a m&afrthe two depends also
on the length of time financial institutions arepezed to the credit risk. Since the
majority of a bank’s loans have a long time befmaurity, it is desirable to assign a
grade considering creditworthiness of the countgypaver the whole period. In case
of a three months loan, it has no value to detegrtiie TTC rating over a very long

horizon.

Asset class

Basel Il recognizes several asset classes: cogyosavereign, bank, retail
(residential mortgage, qualifying revolving retadposures, retail other) and equity
(Basel Committee on Banking Supervision, 2006). ifierent asset classes require
their own rating models, because each asset césgshown characteristics. Different
asset classes have a different rating horizon #dfeteht volatilities.

The rating horizon for equity is shorter, than héng horizon for residential

mortgages or sovereigns, due to differences intNibfaand creditworthiness.

State of the economy

During a slowdown or a recession, the rating herim shorter, than during
recovery and boom. During recessions, the credit of most counterparties is
negatively influenced by the cycle. In order toyenet defaults and bankruptcy, banks

tend to more often revise their ratings.

5.3 The optimal rating philosophy for SMEs

The following table gives an indication of the aage asset volatility (standard
deviation) in a year, of different industries andmpany sizes of a Dutch SME
samplé. For the definition of micro, small and mediumesizenterprises, see table 2.
The table below indicates that there are differenge asset volatility between
industries and company sizes.

SMEs have in general more volatile activities thage corporates. According
to paragraph 4.2, the smaller a company, the mateexable this company is to

internal and external influences.
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The sample shows that the smaller a company, tieehithe asset volatility.
Manufacturing and trade companies have smallert agsktilities than service

oriented companies.

Insert Table 3 About Here

The more volatile the company, the smaller thengakiorizon can be. Because
of the volatile nature of SMEs, a 100% TTC ratingd®l cannot be used, because it is
impossible to make a reliable analysis of the ¢vaatithiness of an SME counterparty
over a whole economic cycle of 10-15 years. Thigllof analysis is only possible for
very large corporates.

The average credit risk of SMEs is higher than didarge corporates. SMEs
are less likely to benefit from scale effects, hdess power in negotiations with
financial and social partners, are less likely tndfit from their experience or
‘learning effects’, compared to large firms, andeofoperate on small markets. This
makes SMEs more vulnerable than larger corporates.

Under a TTC rating methodology, the rating horizeithat far away that the
rating doesn’t give a right indication of true dtaisk of SMESs.

The determination of a TTC rating requires comp(statistical) analyses,
because cyclical and permanent components in defakineed to be separated and
the stress scenario needs to be simulated. Thisesnd@C ratings much more
expensive than PIT or hybrid ratings. Because theenues on SME loans are in
general small, using a TTC rating philosophy isbatady unprofitable for banks with
an SME portfolio.

Pure PIT rating systems however also have drawb&dkséformation needs
to be included in the rating; this requires a lbteffort from banks. Because the
ratings become very volatile, both the interesegaand the capital requirements
become very volatile and procyclical, which is desirable. Besides, it is hard to take
strategic decisions on volatile ratings.

Based on the SME characteristics, we would adwsadbpt a hybrid rating
philosophy with a rating horizon between one aneehyears, based on the size,
industry, life of the loan, and current creditwandgss of the counterparty. The more

volatile, or the higher the credit risk, the smathee rating horizon should be.
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The rating objectives also should be taken inteast when determining the
optimal rating horizon.

The rating should be revised, based on a revisotvedule (once or twice a
year), or when there is a significant change indteglitworthiness of a counterparty.
In that case, the rating should be adjusted betvieess. It is advisable to assess the

degree of credit risk under the economic downtyrude of a stress test.

6 CONSEQUENCESOF THE HYBRID RATING PHILOSOPHY

6.1 Rating volatility

Under a hybrid rating philosophy, the ratings haweaverage volatility. The
more often the ratings are revised, the more Vel#iiey will be. However, they are
not as volatile as under a PIT rating philosoplyges only substantial changes in the
creditworthiness influence the rating. Short-tefaetuations, as taken into account in

the PIT rating are ignored.

Capital requirements

The capital requirements are limited procyclicalden a hybrid rating
philosophy. Hybrid ratings do not significantly veen the economic situation during
recessions, which is the case with PIT ratings. itihgs can lead to a credit crunch
during recessions. Since hybrid ratings are noessed, the average -capital
requirements under a hybrid rating system are gotifcantly higher than under a
PIT system, as is the case with TTC systems. Siyteid ratings are reasonably

stable, hybrid ratings can be used for (capitajhping purposes.

Pricing

The interest rates will give a true indication oddit risk, since all substantial
credit risk factors are included in the rating, lever they are not very volatile. Short
time fluctuations are ignored. The interest ratedemn a hybrid rating system are not
significantly higher than under PIT. The compeétiposition of the financial
institution is therefore not negatively influencest is the case with a TTC rating

methodology.
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6.2 The ability to spot defaults ahead of time

Under a hybrid rating model, all significant asgecdf the current
creditworthiness are included in the rating. Beeausansitory changes in the
creditworthiness are ignored, the hybrid ratingh@ such a strong early warning

system as a PIT rating model.

6.3 Credit risk model development

There are three main types of credit risk modefstistsical models, hybrid
models (models that combine expert knowledge aatis8ts) and expert judgement.
The choice for a rating philosophy influences tlypet of credit risk model. A
statistical model is in general more PIT, becahgeadutput is directly influenced by
any change in the financials of a company. Expetgément is more TTC. A hybrid
rating philosophy in general matches best with laridymodel. These models combine
expert knowledge and statistics. Judgemental alesrof the rating are possible.

The rating philosophy also influences variable choiQuantitative variables
are likely to more closely approximate a PIT systémnthe extent that it's driven by
current market information and/or the most recavtricials. Qualitative variables like
market outlook and management quality are more WV@8en having a hybrid model
with a horizon between one and three years, theetsitbuld contain a combination

of quantitative ‘PIT" and qualitative ‘TTC’ variabs.

6.4 Validation

Basel Il requires financial institutions to validatheir rating systems. The
more PIT the rating system is, the easier validatiBacktesting is part of the
validation process and is the comparison of actudtomes against predictions.
Under a hybrid rating system, the predicted defaultll slightly differ from the
realised defaults. The more deviation between tiedipted and the realised PD, the
more difficult the validation of the rating moddks Validation of a hybrid rating
model is somewhat more complex than of a PIT model.

Another dimension of validation is testing whetllee rating philosophy is
realised in the rating systems. This analysis @addme by a rating migration analysis.
The more PIT the ratings are, the higher the mignatate. Under a hybrid rating

model, the migration rate is lower than under a iRRking system.
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A way to test the realisation of the rating philpky is to develop a PIT
statistical model, as a benchmark, and compareativggs and the rating migration of
both models.

The validation process needs to be consistent tath the PDs and their
correlations. Any inconsistencies (such as PDs iatended to be PIT, whereas
correlations are TTC) can distort the validatiosufes (Miu and Ozdemir, 2005).

7 CONCLUSION

This is the first paper that studies the considenatof financial institutions on
what rating philosophy to adopt, in this case f0ISME portfolio. SMEs have specific
peculiarities that influence the rating philoso@nd therefore the modelling of credit
risk, as they are informationally opaque and vidati

A problem is that financial institutions nearly alys neglect the first step in
the rating model development process: the detetramaf the rating philosophy. It is
very important for financial institutions to undensd whether they want their internal
rating systems to be point-in-time oriented (Pthjpugh-the-cycle (TTC) oriented, or
follow a mixed approach, in other words the kindrdbrmation they want the rating
to summarize. In PIT ratings, risks are evaluatased on the current condition of a
firm regardless of the phase of the business cgtléhe time of evaluation. TTC
ratings indicate the ability of a firm to surviverough the business and economic

cycle.

» The rating philosophy is of key importance as fieeis:
* Rating volatility;

* Internal rating model power and quality;

e Pricing;

» Early warning of defaults;

» Calculations of expected and unexpected losses;

* Regulatory and internal capital requirements;

» Validation, backtesting and stress testing;

* The competitive position of a bank.
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In this research, the concept rating philosophywisrked out, and the
consequences of the different rating philosophéso, an overview is provided of the
characteristics of SMEs that influence the ratinglgsophy. These specific SME
characteristics are taken into account in the @mal determine the optimal rating
philosophy for SMEs.

Based on the SME characteristics, we would adwsadbpt a hybrid rating
philosophy with a rating horizon between one anedhyears. The optimal rating

horizon is based on the rating objectives and dbariatics of the credit portfolio.

FOOTNOTES

! Bank and financial institution are used interchafye throughout this

research.
2 The analysis is based on annual changes in baliey of assets of a sample
of 320 Dutch SMEs. Extreme individual asset val#&# (above 100%) are ignored

(13 of the 527 cases).

29



REFERENCES

Allen, L., DeLong, G., Saunders, A. 2003. Issuethim credit risk modelling of retail

markets. www.defaultrisk.com.

Altman, E.l. 1968. Financial ratios, discriminanadysis and the prediction of
corporate bankruptcy. Journal of Finar&324: 589-609.

Altman, E.l., Sabato, G. 2005. Modeling credit risk SMEs: Evidence from the US

market. www.ssrn.com.

Aybar-Arias, C., Casino-Martinez, A., Lopez-Grada2003. Capital structure and

sensitivity in SME definition: A panel data invegtion. (December) www.ssrn.com.

Bank of Japan. 2005. Advancing Credit Risk Managentlerough Internal Rating
Systems.www.boj.or.jp.

Basel Committee on Banking Supervision. 2006. i@gonal convergence of capital

measurement and capital Standards. June. wwwdpis.o

Berger, A.N., Udell, G.F., 1998. The economics mia#i business finance: The roles
of private equity and debt markets in the finangiawth cycle. Journal of Banking &
Finance??2.

Bhatia, M. (2006). Credit risk management & BaseRiskbooks.

Carey, M., Hrycay, M. 2001. Parameterizing credk rmodels with rating data.
Journal of Banking & Financ25, 197-270.

Catarineu-Rabell, E., Jackson, P., Tsomocos, DOB3.2Procyclicality and the new
Basel Accord- bank’s choice of loan rating syst®&ank of England working paper

series. www.sbs.ox.ac.uk

Crouhy, M., Galai, D., Mark, R. 2001. Prototypekrigting system. Journal of
Banking & Finance?5, 47-95.

Dietsch, M., Petey J. 2002. The credit risk in SM&ns portfolios: Modelling issues,
pricing, and capital requirements. Journal of Bagks Finance?6: 303-322.

30



Edminster, R.O. 1972. An empirical test of finahc&tio analysis for small business
failure prediction._The Journal of Financial andia@titative Analysis7 2: 1477-
1493.

European Commission. 2001. Amending recommend&&3a80/EC concerning the

definition of small and medium-sized enterpriseseeropa.eu.

Falkenstein, E., Boral A., Carty L.V. 2000. Risk€#! for private companies:

Moody'’s default model rating methodologyww.moodyskmv.com

Federal Reserve Bank. 2006. Risk-Based Capital ddtds: Advanced Capital

Adequacy Framework. www.federalreserve.gov/.

Financial Services Authority. 2005. Procyclicalifcapital requirements under Basel

II: aide memoire. www.fsa.gov.uk.

Loffler, G. 2004. An anatomy of rating through thgcle. Journal of Banking &
Finance?8, 11.

Miu, P., Ozdemir, B. 200%ractical and Theoretical Challenges in ValidatBasel

Parameters: Key

Learnings from the Experience of a Canadian Bamlrnhl of Credit RiskVol 1, No
4.

Peterson, M.A. 1999. The small business lendingtiogiship. Conference on

Consumer Transactions and Credit. Federal Reseaank 8f Philadelphia.

Rijken, H.A. 2005. De gevolgen van Basel Il vooridéividuele MKB-onderneming

blijven onzeker. Accounting (May).

Rikkers, F., Thibeault, A.E. (2006). A strucutrair default prediction model for

SMEs, evidence from the Dutch market. Working paper

Rivaud-Danset, D., Dubocage, E., Salais, R. 19@8ngarison between the financial
structure of SMES and that of large enterprisesS)LEsing the BACH database.

http://europa.eu.int/economy_finance.

31



Rosch, D. 2004. An empirical comparison of defaigk forecasts from alternative

credit rating philosophiesnternational Journal of Forecasti@g. 37-51.

Taylor, J. 2003. Risk-grading philosophy: througk tycle versus point in time. The
RMA Journal

Treacy, W.F., Carey, M.S. 2000. Credit risk rataglarge US banks. Journal of
Banking & Finance 24. 167-201.

32



The credit risk modelling process

Rating philosophy

A

FIGURE 1

;

;

;

Rating systen

N

Rating systean

N,

» Rating system

design use
Rating model . Credit
development Rating models
approval
process
Rating model . . Credit gnd
Rating policies portfolio
type L
monitoring
Rating model Commercial
variable type activities
Pricing

Internal capital
requirements

Regulatory
capital
requirements

Validation

33



FIGURE 2

Theinfluence of the cycle on theratings
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TABLE1

Typel and Il errors

Estimated
Observed Non-default Default
Non-default True Type Il error
Default Type | error Hit
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Therating horizon

FIGURE 3

Horizon
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TABLE 2

The subdivision of business size

Businesssize Number of employees Annual turnover  Balance sheet total
Large > 250 > €50 min > €43 min
Medium >50 -< 250 >10<€50min  >10 <€ 43 min
Small >10-<50 >2-<€10min >2-<€10min
Micro <10 <€2min <€2min

SME <250 <50 min <43 min
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FIGURE 4

Theinfluence of the cycle on the capital requirements
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TABLE 3

The asset volatility of different company sizesand industries

Industry Asset volatility Size Asset volatility
Manufacturing 17.74% Micro 22.33%
Trade 15.49% Small 16.14%
Service 22.82% Medium 13.75%
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